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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yaeOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaepariumy,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctpareruu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTM. OHO CHYKHT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HPOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd HayKu XUMHUHU, €€ 3HAueHusT B IO3HAHUM NPUPOIBl U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HayK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. @OpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJY4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOT0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XHMHUH C JAPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
[EJIOM COJIep’)KaHue y4eOHOro mpeamera «XuMHUsS» JaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBJICHUMN MyTEM DKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
TaK)Ke MpoOJIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COoIepKaHUS ® TOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICTICHUH
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JEATEITLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YYEHHUS TpEeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINi, HEOOXOIUMBIX JUIsI IPUOOPETEHUS] YMEHU N
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefaHero oOmiero oOpasoBanus. CerogHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusl OOy4yeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTEIbHOM OpraHu3aIliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM M YMEHHUSMHU
AKTUBHOTO TOJYYCHUs 3HAHUIN ¥ MPUMEHEHHS X B PEAbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3ydEeHUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanraius 00yJaromMxcsl K YCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dopMupoBaHre 'y OOy4arOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIy;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcrecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE NI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIleHUuss M TOPEHHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATalld, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMIEKANUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYECKuil), muposn3. I[IpoayKTs
nepepadoTky HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TAJIOT€HONPOU3BOAHBIX,
MPOBEICHNUE IPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON M JTAaHOJN: CTPOCHHE,
busznueckue U XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJJIaMHu,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
dbuznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopMmanblaeru, —aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, OOLIME s
KJ1acca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KiacCU(UKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBiieHue,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHMCAHHE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcozeprKalllie OPraHun4eCcKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIEC OpraHnyeckue coeuHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpUMepe TiaullMHA). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

DKCNEpUMEHTAIbHbIE METOJbI H3YYECHHUS BEHIECTB W HMX MPEBpalICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiaccuuKanus, MepuoJUUHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BemlecTBa (ONKH, YITEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KITACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u llepuoandeckoil cuctembl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOTO 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYecKuX 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOII[LI0 YHUBEPCATHLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O 0OMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHHe METaIoB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OPa3I0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THJIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECCTB U XUMHUYECKUX PEAKIUU.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pPOBbE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d MpU  U3yUYCHUM  OOImel u
HEOpraHU4ecKor XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHUE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC MTOPOJIbI, TOJIE3HBIC UCKOIAeMbIE, TOILIMBO,
peCypChI.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IPEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yJNbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TOpaBWIAMM  TOBEIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIBbHBIX HOpPMax M MpaBUaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESTEbHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMKU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHHE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
IICUXUYECKOMY 370POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUeHHUI0 MPOodeCcCruil pa3aIuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJOTMYECKUX MpoOsieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/JA ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHHUS CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LIEJIBIO MOTYYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JIESITENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOro IMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUMMblE i1 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
[[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
IpoIiecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIe Y4eOHBIC NEeWCTBHs (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IIO3HABATEIIBHON U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JOrHYeCKHUE IeHCTBUSA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEpHbIE NPU3HAKU IOHATUW MU YCTAHABIMBATh HMX B3aWMOCBS3b,



WCITIOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIIN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TpPU pPEIICHUU Y4eOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIMpOBAThH 1NN U 3a/1a41 UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITH 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3nYecKkrue M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ Juajora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEJOBATENIbCKUX 3a7ad, BBIOMpaTh HamOoliee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JMEATEIILHOCTH HAa OCHOBE caMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM TPUPOJIBI,



B (OopMHpOBAaHMM MBIIUICHUS W KyJIbTYpPhl JUYHOCTH, €€ (PYHKIIHMOHAIbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIIa, paauKall,
WU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUs
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHH; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESATEIbHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpylnmne CoeIWHEHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STUJIEHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENICH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOAHBINA Ta3, yroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKITUU OPTAHHMYECKUX BEIECTB,
JeHaTypanus 0SIKOB MTPU HArPEBAHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUHU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH YpPaBHEHUW COOTBETCTBYIOIIUX pEAKIUi U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XUMUS OTPakKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBBIO U TIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA O0OBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMAIIUS, OKHUCIWUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEHUIITUX HEOPTAaHUIECKHUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpPMHPOBAHHOCTh YMEHHI WCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld TIa3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsl, METAJUINYECKAs], BOJOPOHAs) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [,
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynmam [lepuoandeckoit cucTemel XuMu4yeckux 3jieMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollrdX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUUHbIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLINU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPACMO3HABATh
OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMHM PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHUE IMPOLIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUS «MacCOBasl 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIOJHEHHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIllEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKIUil U pOpMyIHPOBAThH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbS U OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [IJIK, mosicHaTe Ha mpumepax cnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4aronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmyiL.



TemaTuuyeckoe NVIAHUPOBAHUE

10 knacc. Opranuyeckas XuMHust

HaunmenoBanue
Ne KoanvectBo OcHOBHBIE BU/ABI IeITeJbHOCTH
PAa3/esIoB U TeM OcHoBHOe coJep:KaHHe oorp
n/n 4acoB o0yuarommxcsi
Y4eOHOro npeaMeTa
Pa3gen 1. TeopeTnyeckne 0CHOBbI OPraHM4ecKOil XUMHH
1.1 | Ilpenmer opraHuuecKoi 3 IIpenmer opraHuyecKoil Xumuu: e PackpbIBaTh CMBICI U3y4aEeMbIX OHITHH Bbubnmoreka [IOK
xumun. Teopust BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHHE B (BBISBIIATH UX XapaKTEPHbIC TPU3HAKH), https://myschool.edu.ru/
XMMHYECKOTO CTPOCHHS MOJYYCHHUU HOBBIX BELIECTB U MAaTEPHAJIOB. YCTaHaBINBATh UX B3aHMOCBS3b. Bubnmorexa POIII
OpraHUYEeCKUX Teopust cTpoeHHs: OpraHNYecKuX coequHeHUH A. | [IpUMEHSTDH TOJIOKEHNS TEOPHU CTPOCHUS https://resh.edu.ru
COETMHEHU I M. bytneposa, €€ OCHOBHBIE TIOJIOKEHUSI. opraHuueckux coequennii A. M. bBytneposa
CrpykTypHbIe ()OPMYIIBI OPTaHUYECKHUX BEIIECTB. | AL OOBSICHEHHUS 3aBUCHMOCTH CBOWCTB
I'omomnorwus, n3oMepusi. XUMHUYECKasi CBA3b B BEIIECTB OT MX COCTAaBa M CTPOCHHSI.
OpPraHUYECKUX COCUHEHUSIX: KpaTHbIE CBSI3HU, 6- | Mcmonb30BaTh XUMUYIECKYIO CUMBOJIMKY JUIS
U T-CBSI3H. COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
[IpencraBnenue o KITacCUPUKAIMA (pa3BépHyTOH, COKpaIIEHHON) (opMyIT
opranudeckux Bemiects. Homenknatypa OpPraHHUYECKUX BEIIECTB.
OpPraHHUYECKUX COCTUHEHUH (cuctemaTnyeckas) 1 | OmnpenesnsaTh BUABI XUMHUYECKON CBSI3U
TPUBHAJIbHBIEC HA3BAHHS Ba)KHEHUIINX (oanHapHbIE, KpaTHBIE) B OPraHUIECKUX
Mpe/ICTaBUTENICH KITACCOB OPraHMYECKUX COCIMHEHUSIX.
BEILIECTB. PackpsIBaTh poJIb OPraHMYECKOI XUMHH B
JKcnepuMeHTAIbLHbIE METOABI H3YyUeHUs JKM3HHU YeJIOBEKA, MITFOCTPUPOBATH CBA3B C
BelllecTB M UX MpeBpalleHuii: JIPYTUMHU HAyKaMH.
o JlemoHCTpanuu: HaGmonats 1 onuceIBaTh
— 03HaKOMJIEHHE ¢ 00pa3aMu OpraHMYECKUX JIEMOHCTPAIIMOHHBIE OTIBITHI; IPOBOANUTH U
BEIIIECTB M MaTepHaaMH Ha UX OCHOBE,; OIUCHIBATH JIA0OPATOPHBIE OIBITHI
— OTIBITHI 110 TIPEBPAIIEHUIO OPTaHUYECKIX
BEIIIECTB IPH HarpeBaHNH (TIJIaBJICHHE,
00yTIMBaHUE U TOPEHHE).
e JlaGopaTopHBIE OIBITHI:
— MOJIENUPOBaHNE MOJIEKY OPraHUIECKHX
BEIIECTB
Hroro no pazneny 3
Paspgea 2. YriaeBoaopoabl
2.1 | IlpenensHble 2 ATnKaHBI: COCTaB U CTPOEHHE, TOMOIOTNYECKU PackpbIBaTh CMBICI H3y4aeMbIX NOHSATUIH Bubnmoreka IIOK
YTJIEBOZOPOJIBI — psin. MertaH u 5TaH — npocTeinme (BBISABIIAITH MX XapaKTEepPHbIE IIPU3HAKN), https://myschool.edu.ru/
QJIKAHbI NPE/ICTABUTEIH AJIKAHOB: pu3nueckue u YCTaHaBJIMBaTh UX B3aUMOCBSI3b,



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

XMMHYECKHE CBOICTBA (PEaKIH 3aMEILCHUS U
TOPEHHS), HAXOX/CHNE B IPUPOJIE, TIOTyICHUE U
MPUMEHEHUE

2.2

Hemnpenensusie
YTIEBOAOPOABL: AJIKCHBI,
aJIKaJINCHbI, aJIKUHBI

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUIECKHIT
psaa. DTUieH — NpocTerine npeacTaBUTEIN
AJIKCHOB: (PM3MYECKUC U XUMHUYECKUE CBOICTBA
(peakuuu ruApUpPOBaHUs, TaJIOTEHUPOBAHUS,
TUIIPATAIK, OKUCJICHUS U MOJUMEPHU3aIlHN),
MOJIy4YeHUE U IPUMEHEHHE.

Anxanuensl. Byranuen-1,3 u MmeTunOyraaueH-
1,3, XUMUYECKOE CTPOEHHE, PEaKLus
TOJIMEPH3alliy, IPUMEHEHHE (A7 CHHTEe3a
MPUPOJHOTO U CUHTETUYECKOIO KayuyKa U
PE3UHE).

AJKHUHBI: COCTaB M OCOOEHHOCTU CTPOECHHUS,
TOMOJIOTHYECKHH psill. ALCTHIICH — MpOCTEHIINi
MPeICTaBUTENb aJTKUHOB: COCTaB, XUMUYECKOE
CTpoeHue, PU3NICCKHE U XUMHYCCKHE CBOWCTRA
(peakuuu ruApUpOBaHus, TaJIOTEHUPOBAHUS,
TUIpaTaluy, TOPEHUs ), TIOJyYeHHe U
MIPUMEHEHHE

2.3

Apomaruyeckue
YTIIEBOJIOPOBI

ApGHLIZ OeH3011 1 TOJIYOJI, COCTAB, XUMHUYCCKOC
CTPOCHUEC MOJICKYJI, (1)I/ISI/I‘leCKI/IC U XUMHUYECKHE
CBOIiCTBa (pCaKLII/II/I raJJOr¢eHUpoOBaHUA U
HI/ITpOBaHI/IFI), NOJIYUCHHUC U TPUMCECHCHUC.
Bausuue 6en3ona Ha OpraHru3M Y€JIOBCKaA.
I'enerndeckas CBSI3b YTJIEBOAOPOJ0B

HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS
[P OTMCAHUU COCTaBa, CTPOCHUSI U
NpeBpaIleHUH OPraHUYeCKUX COCIMHEHUI.
Hcnonb30BaTh XUMHYECKYIO CUMBOJIUKY JIJIST
COCTaBJICHUS MOJICKYJISIPDHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIiéHHON) GopMy
OpPraHUYeCKUX BEIIECTB.

YcraHaBiIMBaTh NPUHAIIEKHOCTD BEIIECTB K
oTpe/IeIEHHOMY KJIacCy YrIIEBOJOPOJIOB MO
COCTaBY U CTPOCHHIO, HA3bIBAThH UX MO
CHCTEMAaTHYECKOH HOMEHKIIATYPE; TPUBOAUTh
TPUBHATIbHBIC HA3BAHUSI OTACIBHBIX
MpPE/ICTABUTENCH YTIIeBOIOPOIOB.
OHpeI[eJ'IHTI) BHUbI XUMHYECKOH CBS3U B
MOJIEKyJIaX YIJIeBOIOPOJIOB; XapaKTepPHU30BaTh
3aBUCHMOCTb PEAKIIHOHHOW CIIOCOOHOCTH
YIJIEBOJIOPO/IOB OT KPaTHOCTH KOBAJICHTHOM
CBSI3MH.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
NpUMeHeHue, HUINUECKUE U XUMHIESCKUE
CBOMCTBA, BaXKHEHIIIME CTOCOOBI TTOTyYSHUS
TUIHYHBIX PEACTABUTENCH Pa3IUNIHBIX
KJIACCOB YIJIEBOIOPOJIOB (METaHa, 3TaHa,
JTUIIEH], alleTHiIeHa, OyTaaueHa-1,3, 6ensona,
TOITyOJIa).

BBISBIATE T€HETUUECKYIO CBSI3b MEXIY
YIJIEBOJIOPOIaMH U ITOTBEPIKAATH €€

Bubanorexa POII
https://resh.edu.ru

Bbubnaunoreka [JOK
https://myschool.edu.ru/
Bubnuorexa POII
https://resh.edu.ru

Bubnuoreka IJOK
https://myschool.edu.ru/
Bubauorexa POII
https://resh.edu.ru
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2.4 | IlpuponHBIe HCTOYHUKHI 2 [TpuponHbIe NCTOYHUKH YTIIEBOIOPOIOB. HaJIM4YHE YPAaBHEHUSIMH COOTBETCTBYIOIINX Bubmmorexa IIOK
YTJIEBOJIOPOAOB U HX [MpupoHbIii Ta3 ¥ NOMYTHBIC HE(TAHBIC ra3bl. XUMHUYECKUX PEAKIHUI C UCIIOIb30BaAHUEM https://myschool.edu.ru/
nepepaboTka Hedrs 1 e€ npoucxoxnenne. Criocoobt CTPYKTYPHBIX (DOPMYIL. Bubnuorexa POIII

nepepaboTKu HeTU: meperoHKa, KPEKHHT XapakTepu30BaTh HCTOYHHKH https://resh.edu.ru
(TepMuUeCcKHid, KATATUTUIECKHUH ), TUPOIIN3. YIJIEBOJJOPO/IHOTO CHIPbs (He(Th, IPUPOAHBII
[MponykTsl mepepadoOTKH HePTH, X TPUMEHEHUE | Ta3, YTOJlb), CIOCOOBI HX MepepaboTKU 1

B IIPOMBIIIIEHHOCTH U B ObITY. KaMEHHBIH yroib | NpakTHYecKOe MPUMEHEHUE MOITy4aeMbIX

Y MIPOJIYKTHI €ro nepepaboTKy. MPOJYKTOB.

JKcnepuMeHTAIbHbIE METOAbl H3y4eHHUSs Hcnonp30BaTh €CTECTBEHHO-HAYTHBIE METObBI
BelllecTB H UX MpeBpalleHuii: MO3HaHMS — MPOBEACHNUE, HAOIIOACHHE U

o JlemoHCTpanuu: OTMCAaHNE XUMHIECKOTO SKCIIEPUMEHTA

— koyuekn «HedTe» 1 «YTommby; (;rabGopaTopHbIe U IPaKTUIECKUE PAOOTHI).

— Buaeo(parMenT «ByIKaHH3aIMs pE3UHBI» CrenoBath npaBuiaaM 0€30MacHON pabOTHI B
e JlaGopaTopHbIE OIBITHI nabopaTopuu MpH UCIOJIL30BaHUU

— KA4EeCTBEHHOE OIIpEeIEIICHNUE yriepoaa u XUMHUYECKOH IIOCY bl ¥ 000PyI0BaHHS,
BOJOPOJa B OPraHUYECKUX BEIIECTBAX; a TaKXK€ IMpaBujIaM oGpameHI/m C BeIeCTBaAaMH
— O3HaKOMJIeHHEe ¢ oOpa3iamMu miiactTMacc, B COOTBCTCTBUH C MHCTPYKIHSAMH I10
Kay4yKOB U PE3UHBI; BBITIOJTHEHHIO J1A00PATOPHBIX OIBITOB U

— MOJEJIIMPOBAHUE MOJIEKYJI YIIIEBOIOPOIOB U HPAKTHYECKUX PA0OT 1O HOIYYEHHUIO U
TaJOreHOIIPON3BOHBIX. H3YyYCHUIO OPIraHNYCCKUX BCHICCTB.

e TlpakTiueckue paGoTh: [TpencTaBsATh pe3yIbTaThl KCIIEPUMEHTA B
Ne 1. ITonmyueHue 3TuI€HA U U3YUYEHUE ET0 dopme sanmcu YPABHEHHH COOTBETCTBYIOLIMX
CBOJCTB. peaKIuii ¥ JenaTh BHIBOBI HA MX OCHOBE.

e PacuéTHbIE 3a71aUH: [TpoBOANTH BEIYMCIICHHS IO YPAaBHEHHIO

— [0 YPaBHEHHIO XUMUYECKOI peakuu (Macchl, XUMHYECKOH PeaKIuH.

00BEMa, KOJIMYECTBA HCXOAHOI0 BEIIECTBA UITH CaMOCTOSITeNIbHO MJITAaHUPOBATH U

IPO/YKTa PeaKLH 110 H3BECTHBIM Macce, OCYIIECTBIISITH CBOIO TI03HABATEIHLHYIO
00bEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX JIeSITeNIbHOCTh; IIPUHUMATh aKTUBHOE y4acTHe
BEILIECTB MJIH MPOJYKTOB PEaKINN) B TPYIIIIOBOI y4eOHOH e TeTbHOCTH

HWroro no pasnery 13

Pasnea 3. Kucjopoacoaep:kamue opranmdeckue coelMHEHUs

3.1 | Coupter. DenHoN 3 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOI U PackpbiBaTh cMBICI N3y4aeMbIX OHITHHA Bubmmorexa [IOK

9TaHOJ, XUMHYECKOE CTPOCHUE, (PU3MUECKHE U (BBISABIISITH MX XapaKTEePHbIE TIPU3HAKN), https://myschool.edu.ru/
XUMHWYECKHE CBOWCTBA (PEaKINU C aKTHUBHBIMHU YCTaHAaBJIMBATh UX B3aUMOCBSI3b, Bubmmorexa POII
MeTaJIaMH, TaJlOreHOBOAOPOIaMH, FTOPEHHE), UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHSATHS https://resh.edu.ru
npuMmeHenue. BonopoaHast cBs3b. MPU OTMCAHUU COCTaBa, CTPOCHUSI U

Ddusnosnornieckoe IeiicTBIEe MeTaHoIa U npeBpaIleHUH OPraHUueCKUX COCIMHEHHUH.

9TaHOJIa HA OPTAaHU3M YeJIOBEKa. Hcnonb30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsI

MHOroaTOMHBIE CIIUPTHI: ITUIICHIJINKOIb U COCTaBJICHUS MOJICKYJISIPDHBIX U CTPYKTYPHBIX

TIIMIIEPHUH, XUMHYECKOE CTPOEHHE, (PU3NUECKHE U
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XUMHUYECKHE CBOHCTBA (B3aUMOJICHCTBHIE CO
IIEIIOYHBIMH METaJUIaMH, KaueCTBEHHAS PEAKIIUS
Ha MHOTOaTOMHBIE CITHPTBI).

®duznonornyeckoe neiicTBUE Ha OPraHU3M
yejoBeka. [I[puMeHeHue riunepruHa u
STUJICHIIIUKOJIS.

®enon. CTpoeHne MOJIEKYJIbl, PU3MUYECKUE U
XUMHYECKHE CBOWCTBA (peHona. ToKkCHYHOCTh
(heHoma, ero puznoIOTHIECKOE NeCTBHE HA
opranmsM. [Ipumenenue ¢enona

3.2

AJbIETUObL.
KapOoHOBBIE KHCIIOTEI.
CroxHbIe 3PUPHI

Auperunsl: GopMaNbIerH U aleTaabIeT i,
XHMHYECKOe CTPOCHHUE, PU3HYECKUe ’
XHMHYECKHE CBOUCTBA (PEaKMN OKUCICHUS U
BOCCTaHOBJICHHSI, KAUCCTBCHHBIC PEAKIIIH),
TMOJYYCHUC U IPUMCHCHUE.

O/IHOOCHOBHBIE NTpeieIbHbIC KApOOHOBBIE
KHUCJIOTBI: YKCYCHas KHUCJI0Ta, XUMHNYCCKOC
cTpoeHue, (PU3UUECKHE U XUMHYECKUE CBOWCTBA
(obmue cBoiicTBa KUCIIOT, peaKIusl
sTepuUKaLnm), OJyYeHHE U IPUMEHEHHE.
CreapHHOBAs U OJICMHOBASI KMCIIOTHI KaK
NPEICTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT.
Mpla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOIOIIee JIeiiCTBHE.

CrioxHbIe 3(HPHI KaK NPOU3BOAHBIC KAPOOHOBBIX
KUCIOT. ['mapou3 cioxHbIX 3GupoB. Kupsr kak
TMIPOU3BOJIHBIC INTUIICPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. ['MIposn3 )HUPOB

3.3

VYrneBoabl

YrieBonsl: coctaB, Kiaccu(UKalus yrieBogoB
(MoHO-, TU- 1 osucaxapubl). [moko3a —
MPOCTEHIINIT MOHOCaXapH: 0COOEHHOCTH
CTPOEHHMSI MOJIEKYJIbI, (GU3UUECKHE U XUMHYECKHE
CBOifcTBa (B3aMMOJICHCTBHE C TUIPOKCUIIOM MEIH
(1), oxkucaeHHEe aMMHUAYHBIM PACTBOPOM OKCHIIA
cepeOpa (1), BoccranoBiieHHE, OpoXKEeHUE
TIIIOKO3BI), HAX0XKAECHUE B IPUPOJIE, IPUMEHEHHE
TIIIOKO3bI, OMOJIOTHYecKas posib B
JKU3HEAEATEILHOCTH OpraHU3Ma YeJIOBEKa.
dotocunTe3. DpyKTO3a KAK H30MEP TIIFOKO3BI.

(pa3BépHyTOH, COKpamEHHON) GopmMy
OPraHNYECKUX BEIIECTB.

YcraHaBiIMBaTh NPUHAIIEKHOCTD BEIIECTB K
ompesenéHHOMY KJIaccy [0 COCTaBy U
CTPOEHHMIO, HAa3bIBaTh UX I10 CUCTEMAaTHYECKOM
HOMEHKJIAType; NPUBOJANTH TPUBUAIIbHEIE
Ha3BaHUs OTJEIbHBIX MIPEACTaBUTENCH
KUCIIOPOJCOEPKAIUX COSAUHEHUH.
XapakTepH30BaTh COCTaB, CTPOCHHE,
NpUMEHEHHE, PU3NUSCKHAEC U XUMHYCCKHE
CBOIfcTBa, BaXXHEHIIINE CIIOCOOBI IOy YCHHUS
THIUYHBIX PECTaBUTEICH Pa3IHIHBIX
KJTaCCOB KHCIOPOACOACPKAIIUX COSTUHCHHUIT
(MeTaHOINA, 3TaHONA, TIMIEpUHA, GeHomna,
dopmanbaernia, aneTanbAeruaa, yKCycHo
KHUCIIOTBI, TJIIOKO3BI, KpaxMaia, LeJUII0JI03bl);
BBISIBJIATH TEHETHYECKYIO CBSI3b MEXKIY HUMH
Y MOJTBEPKAATh €€ HAIMUUE ypaBHEHHSIMU
COOTBETCTBYIOIINX XUMHYECKUX PEaKIni ¢
UCIIONB30BAaHUEM CTPYKTYPHBIX (hOPMYII.
OmnuckIBaTh COCTAaB, XUMHYECKOE CTPOCHUE U
NPUMEHCHHUE KUPOB, XaPAKTEPH30BATh X
3HAYCHHE JUISl JKHU3HEIeATeIbHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3JIEHCTBHUS Ha
’KHBbIE OPTraHNU3MBbI OIPEIENIEHHBIX
OpPraHUYecKUX BELIECTB U MOSCHATh Ha
NpUMepax CocoObl YyMEHbIICHHUS U
NPEIOTBPALICHHS UX BPEJIHOTO BO3CHCTBHUS
Ha OpraHU3M 4eJIOBeKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC METOMBI
NO3HAHUS — TPOBEJCHHUE, HAOIIOICHUE 1
OIICaHUE XUMHUYECKOTO KCIIEPUMEHTa
(yraboparopHble M pakTHYeCKHe paboThl). 6
CrenoBatb npaBuiaM 0€30MacHON pabOTH B
71ab0paTOPHH TIPH MCIIOIb30BaHUU
XUMHYECKOH MOCYIbl 1 000py10BaHHMS, a
TaKKe MpaBuiIaM 00palleHus ¢ BEIeCTBaMH B
COOTBETCTBUH C MHCTPYKIMSMU BBITOTHEHUSI
71a00PATOPHBIX OIBITOB U MPAKTHUECKUX

Bubnmoreka IIOK
https://myschool.edu.ru/
Bubaunorexa POII
https://resh.edu.ru

bubnuoreka IIOK
https://myschool.edu.ru/
bubmnorexka POIII
https://resh.edu.ru
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Caxapo3a — MpeacTaBUTENb TUCAXaPHUIOB,
THIPOIIN3 Caxapo3bl, HAX0XICHNE B IPUPOJE U
npuMmeHeHne. Kpaxmain U neniosno3a Kak
npupoHbIe nonumepsl. CTpoeHUe Kpaxmaina 1
1eIuTI0103bl. PH3HYecKne 1 XUMUYECKUE
CBOMCTBa Kpaxmaia (THAPOJIN3, KaYeCTBEHHAs
peakuus ¢ ifogom).

JKCNepUMeHTAIbLHbIE METOABI H3yUeHUs
BeLeCTB U UX NpeBpallleHMii:

o JlaGopaTopHBIE OIIBITHI:

— TOpCHHUE CIHPTOB;

— B3aMMO/ICHCTBHE TIIMLEPHHA C THAPOKCHIOM
menu (11);

— KaueCTBEHHbIE PEaKIMH aJIbJIeTUIOB
(okucneHne anpaeru0B aMMHaYHbIM PACTBOPOM
okcuna cepedpa(l) u ruapoxcunom memu (I1));
— B3auUMO/IeCTBUE Kpaxmaja ¢ HoJIoM.

o [IpakTuueckue paboThI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI.

e PacuérHble 3a1a4n:

— OIIpeAEeNIeHHE MOJICKYIISIPHOI (hOpMyIIBI
OPTaHUYECKOT'0 BELIECTBA IO MACCOBBIM JIOJISIM
ATOMOB XMMHYECKHX JIIEMEHTOB U 10 Macce
(00BEMY) IPOTYKTOB CTOPAHUS;

— pacuéThl 10 YPaBHEHHIO XUMHYECKOM peakiuu

paboT 1Mo MOTYYCHHIO U U3YICHHUIO
opranndeckux BemiecTs 6 [IpencraBisaTs
Pe3yNbTaThl SKCIIEPUMEHTA B JOpMe 3aricu
YPaBHEHHUH COOTBETCTBYIOIIMUX PEAKLIUNA U
JienaTh BBIBOJBI Ha UX ocHOBE. 6 [IpoBonuTh
BBIUUCIICHHS 10 YPABHEHUIO XUMUYECKOH
peaxuu. 6 CaMOCTOSATENBHO IUIAHUPOBATh U
OCYILECTBJISATh CBOIO TI03HABATEIbHYIO
JIeSITEIbHOCTD; IPUHUMATh aKTUBHOE Y4acTHE
B TPYIIIIOBOI YIeOHOH NeSTETFHOCTH

HWroro no pasueny 13

Paznen 4. A30Tcoz[epmamue OpraHuvecKue coea

HMHCHUSA

4.1. | AMuUHBL 3
AMHWHOKHUCIIOTEL. benkn

AMUHBI: METUIAMUH — IPOCTEHIIHI
IIPEICTaBUTENIb AMUHOB: COCTaB, XUMUYECKOE
cTpoeHue, (PU3UUECKHEe U XUMHYECKUE CBOWCTBA
(peakiuu ¢ KUCIOTaMH U TOPEHU ), HAXOXKICHUE
B IIpHpOZe. AMHHOKHCIIOTHI Kak aM(oTepHbIe
opraHuuyeckue coenquHeHus. Gusnueckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha
npuMepe TIMIUHa). bronornueckoe 3HaueHne
aMUHOKUCIOT. CUHTE3 MEeNTH/IOB.

Bbenxu xak npupoaHsie nonumepsl. IlepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTYpa OEJIKOB.
XUMHUYeCKHEe CBOHCTBA OCIIKOB: THAPOIIN3,

JICHaTypanus, KaYCCTBCHHBIC PCAKIIUN Ha OEJIKH.

PackpbIBaTh CMBICI N3y4aeMbIX OHITUH
(BBIABIATH UX XapaKTepHBIC IPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
HCTIONB30BaTh COOTBETCTBYIOIINE MTOHITHS
IIPU ONIMCAHWUU COCTaBa, CTPOSHHS U
MpeBpalIeHU OpraHUuYeCcKUX COeMHEHUI.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY AJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOii, COKpaIéHHOIT) Gopmyn
OpPraHUYECKUX BEIIECTB.

OnpenensaTs NPUHAAIEC)KHOCTD BEILECTB K
OIpesieNEHHOMY KJlaccy IO COCTaBy U
CTPOCHHIO, Ha3bIBaTh UX M0 CHCTEMaTHYECKON

bubnuoreka I[IOK
https://myschool.edu.ru/
buobmnorexa POIII
https://resh.edu.ru
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JKcnepuMeHTAIbHbIE METOAbI H3yUeHUs
BeLeCTB U UX NpeBpallleHMii:

e JleMOHCTpanuu:

— AeHaTypauus OeJIKOB IIPH HarpeBaHUY;
— IIBETHBIE PEaKLH OEJIKOB.

HOMEHKJIAType; MPUBOAUTH TPUBUAIIbHBIE
Ha3BaHUs OTJENBHBIX NIPEJICTABUTENECH.
XapakTepu30oBaTh COCTaB, CTPOEHHE,
NpUMEHeHne, GU3NYECKUE U XUMHYECKHUE
CBOMCTBA, Ba)KHEHIITHE CIIOCOOBI TTOJTyYEeHHUS
TUINYHBIX NIPECTaBUTENIEH a30TCOACPKALIIX
coeiMHeHuH (TuiyHa 1 OeJIKOB).

[MosicHATs Ha MpUMepax 3HaYSHUE OEJIKOB JUIs
OpraHU3Ma YeNI0oBEKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HaHMS — HaOJII0AaTh U OIHCHIBATH
JIEMOHCTPALIMOHHBIA YKCIIEPUMEHT.
CaMOCTOSITENBHO MIAHUPOBATh U
OCYILIECTBJIAT CBOIO TI03HABATEIbHYIO
JIeSITeNIbHOCTD; IPUHUMATh aKTUBHOE Y4acTHE
B TPYNIIOBO# y4eOHOI e TeIbHOCTH

HWroro no pasneny 3
Pasnei. 5. BICOKOMOJICKYJISIPHBIE COeIMHECHHUS
5.1 | IImactmaccel. Kayayku. 2 OCHOBHBIE OHATHS XUMUHU Biagers n3yyaeMbpIMU XUMHYECKUMU bubnuoreka [IOK
Bosokna BBICOKOMOJICKYJISIPHBIX COSTUHEHHI: MOHOMED, MOHATHSMH: PACKPBIBATh CMBICI H3y4aeMbIX https://myschool.edu.ru/
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIIEHb MOHATUW U IPUMEHATH 3TU MOHATHUS IPU Bubnuoteka POIII
MOJTUMEPHU3AIINH, CPETHSIS MOJICKYIISIPHAast Macca. | OTMMCAHWH COCTABA U CTPOCHHUSI https://resh.edu.ru
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX OPIraHUIECKHX
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH — BEILECTB, JUIsl OOBSICHEHHS OTACIBHBIX (haKTOB
MOJIMMEPH3aLUs U TIOJIMKOHACHCAITHSL. 1 SIBJICHUM.
ITacTmaccs! (TTOIMATHIIEH, TOIUITPOIIMIICH, Hcnonb30BaTh XMMHUYECKYIO CUMBOJIUKY JIJIST
MOJMBUHWIXJIOPH], ONMKUCTHpOI). HaTypainbHBI | COCTaBIEHUS CTPYKTYPHBIX (hopMyI1 BemecTB
Y CHHTETHYECKHE KaydyKu (OyTaaneHOBBIH, W ypaBHEHUH peakIuii MoJIMMEepU3aluu 1
XJIOPONIPEHOBBIN U NU30TPEHOBHIN). BookHa: MOJIMKOHEHCAIUN
HaTypajibHbIE (XJIOMOK, MepCTh, MENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BICK03a),
CHUHTETHUYECKHE (KalpOH U JIABCaH).
JKcnepuMeHTAJbHbIE METOAbI H3YYeHUSs
BeIIECTB M HX NpeBpallleHui:
e JleMOHCTpaLuu:
— O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KAy4yKOB
Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34

YACOB IO ITPOTPAMME
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11 ximace. O61mmas 1 HeOpraHMU4ecKas XUMUs

Ne | HaummenoBanue pazgenos | Kosmvectso OcHOBHBIE BU/BI 1eITEILHOCTH
OcHOBHOe cofiep:KaHue oop
I/N_| U TeM Y4eOHOI0 MpeiMeTa 4aco0B ol0yuawmmuxcs
Pasnen 1. Teopernueckue ocHoBbI Xxumuu (13 yacos)
Xumnaeckuit anemeHT. AToM. Snpo atoma, | PackpbiBaTe cMbIc n3ydaeMblx noHatuii | bubmmorexa LIOK
M30TOIIBI. DJIEKTPOHHAs! 000JI0UKa. (BBISBIIATH UX XapaKTepHbIe Mpu3Haku), | https://myschool.edu.ru/
OHepreTuyeckue ypoBHH, IOyPOBHU. YCTaHABIMBATh UX B3aHUMOCBS3b. bubnunorexa POILI

CrpoeHue aTOMOB.
Ilepuonuueckuii 3aKoH U

AToMHBIe OpOuTaNH, S-, P-, d-37€MEHTHI.
OCOOEHHOCTH pacTpeieICHUS IEKTPOHOB
0 OpOUTAIIAM B aTOMaXx 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOA0B. DICKTPOHHAS
KOH(UTypamus aTOMOB.

Ilepnoauueckuii 3axoH u Ilepuoguueckas
crucTeMa XMMHU4YecKkux 3aemeHToB . 1.
MenpeneeBa. CBsi3b IEPHOAUYECKOTO
3akoHa U [lepuonnueckoil cuctemsl
xuMudeckux 3emeHToB /. . Menneneena

PackprIBaTh CMBICI IEPHOJMYECKOTO
3akona JI. 1. Menneneesa u
JEMOHCTPHPOBATH €TO
CHCTEMAaTH3HPYIOMIYIO,
OOBSICHUTENBFHYIO U IPOTHOCTHIECCKYIO
GyHKIHH.

XapakTepu30BaTh 3JCKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX DJIEMEHTOB 1—4
MIEPUOJIOB, UCIIOIB3Ysl MMOHATHUS «S-, P-,
d-3JIeKTpOHHBIC OPOUTAITHY,

https://resh.edu.ru

1.1 | [lepuonmudeckas cuctemMa 3 " Ny
C COBPEMEHHOI TeopHel CTPOCHHUS aTOMOB. «QHEPreTUYECKUe yPOBHMY.
)Ijlml/{zlqecxnx PIEMEHTOB J1. 3aKOHOMEPHOCTH N3MEHEHHS CBOIMCTB OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHHS
- vieneqeesa XMMHUYECKHX JIEMEHTOB M 00pa3yeMbIX CBOMCTB XUMHYECKUX 3JIEMEHTOB U HX
MMM TIPOCTHIX M CJIIOKHBIX BELIECTB MO COEIMHEHHH 10 TIepHoJaM 1 TPyIIaMm
TpyInaM ¥ Nepruoaam. [eproandeckoil CHCTEMBI XUMHIECKUX
3HadyeHne NepruoAHYECKOT0 3aKOHA B anemenToB Jl. . Menzneneepa
Pa3BUTHH HAYKH.
JKcNepUMeHTAILHbIE METOIBI H3yYeHUsI
BelllecTB M MX MpeBpalleHuii:
e JleMOHCTpalUHu:
Buns! Tabmur «llepuognueckas cuctema
XUMHUYECKHX 3JieMeHToB []. U.
Meunneneesa»
CrpoeHue BeuiecTBa. XUMHUYECKAs CBA3b. PackpriBaTh cMBICKT M3ydaeMbIX OHATHIH | bubmmortexa [JOK
Buibl XMUMUUYECKOH CBA3M (KOBAJICHTHAS (BBLIENIATH MX XapakTepHble pu3Haku) | https://myschool.edu.ru/
HEeToJIsIpHas U MOJISIpHAs, HOHHAs, 1 IPUMEHSATH 3TH HOHSTHS TIPH bubnmnorexa POIL
MeTauinyeckas). MexaHu3Mbl OIMUCAHNH COCTABA U CTPOCHUS https://resh.edu.ru
12 CrpoeHue BeIecTBa. 4 00pa3zoBaHys KOBAJEHTHOW XUMHYECKOH BEILECTB, JUIsl O0BSICHEHHS OTAEIbHBIX

Muoroo0pasue BelecTB

cBs13U (OOMEHHBIH U JOHOPHO-
aKIeTITOPHBIN). BogopogHast cBsI3b.
BaneHTHOCTB. DIEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHBI: KATHOHBI U
aQHUOHBI.

(aKToB U SABICHUH.

OnpenensaTs BUIBI XUMHUUECKOH CBAZH
(KOBaJICHTHOW, NOHHOM,
METaJUIMIECKOH, BOTOPOIHON) B
COCIIMHEHHSIX; THIT KPUCTAIIHYECKON
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BemiectBa MoneKynIIpHOTo U
HEMOJIEKYJISIPHOTIO CTpOeHUs.. 3aKOH
MOCTOSIHCTBA COCTaBa BeIeCTBa. THIIBI
KPHUCTaJNINUECKUX PEHIETOK U CBOMCTBA
BEILECTB.

IloHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10715 BEIIECTBa B PACTBOPE.
Kraccudukanms HeopraHIIecKnux
coenuHeHuil. Homenknarypa
HEOPraHMYECKHX BEIeCTB. | eHeTHIecKas
CBSI3b HEOPTaHWYECKUX BEIIECTB,
MPHUHAATIESKAIIKX K Pa3InYHBIM KjlaccaM

PpeIIETKU KOHKPETHOT'O BEIIECTRA.
OnpenensaTs BaJCHTHOCTh U CTETIEHb

OKHCIICHHSI XUMUUECKUX JIEMEHTOB

B COEMHEHUSX PAa3JIMYHOIO COCTaBa.
IIpoBOIUTH BEIUUCICHHUS C

HCIOJIb30BaHUEM MOHATHUS «MAacCOBast

JIOJIS BEIIECTBA B PACTBOPE»

13

XuMudeckne peaknuun

Xumnueckas peakiust. Knaccngukanuns
XMMHUYECKUX PEaKLUi B HEOPraHUYECKOHN U
OpPraHUYecKOl XUMHH. 3aKOH COXpPaHEHHs
Macchl BELECTB; 3aKOH COXPaHEHHS U
NpEeBPAIEHNs] SHEPTUHU ITPU XUMUUIECKUX
peakuusx.

CKOpOCTh peakiyy, e€ 3aBUCHMOCTb OT
pa3nu9HbIX pakTopoB. OOpaTUMbIe
peakuy. XUMHIECKOE PaBHOBECHE.
DakTOpbI, BAXSIOMINE HA COCTOSTHHAE
XUMHUYEcKoro paBHoBecust. [1punium Jle
[Tarense.

DJIeKTPOIUTHYECKAs! AUCCOLHALIHS.
CusbHbIC U citadbie asekTponuthl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KHCJIA,
HeWTpanbHas, meno4Has. [lonsmue o
6000pooHoMm noxazamene (pH) pacmeopa.
Peakuuu nornoro oomeHa. [ uopoaus
OP2AHUYECKUX U HEOP2AHUYECKUX BeUjeCms.
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lousamue 06 snexmponuse
PACNIAB08 U pacmeopos coJiell.
Ipumenenue snexmponusa.
JKCNepUMeHTAIbHbIE METO/IbI H3yYeHUsl
BeIleCTB M UX NpeBpaLleHuii:

e JleMOHCTpaluHu:

— MOJIENU KPUCTAITMYECKUX PEIETOK;

— pazJioKeHHe MePOKCHIA BOJOPOJIa B

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOH peakIiuy OT Pa3IHuHBIX
(haxTopoB.

OnpenensaTs XxapakTep CMELICHUS XU-
MHUYECKOTO PABHOBECHS B 3aBUCHUMOCTHU
OT BHEIIIHET0 BO3JCHCTBUS (ITPUHIIHI
Jle IllaTemnbe).

CocTaBiATh YpaBHEHUSI peakLuit
Pa3IMYHbIX THIIOB; IOJHBIE U
COKpAILEHHBIE HOHHBIE YPaBHEHHUS
peaxiyii, yauThIBasl yCIOBUS, IPU
KOTOPBIX 3TU PEaKIH UAYT IO KOHIIA.

IlonTBepxnaTh CyIIECTBOBAHKE
TE€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKNMH BEIIECTBAMU C
NIOMOUIbK YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peakuui.

[IpoBOMTH, HAOIOAATH ¥ ONHCHIBATH

XUMHYECKHH IKCIIEPUMEHT: 110

OIPENENEHUIO CPENBI BOAHBIX PACTBOPOB

BEIIIECTB, BBISBICHUIO YCIOBUI

MPOTEKaHMs peaKkunii HOHHOTO 0OMeHa,

W3YUYEHHIO BIUSHHAS PA3TUIHBIX

(aKTOPOB Ha CKOPOCTH PEaKIHil.

CrnenoBath IpaBUIIaM IOJIb30BaHU
XIMHWYECKOH IMOCYA0H U 1a00paTOpHBIM
000pyIOBaHUEM.

bubanorexka [JOK
https://myschool.edu.ru/
Bubaunorexa POIII
https://resh.edu.ru
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IPUCYTCTBUH KaTalU3aTopa.
e JlaGopaTopHble paGoThI:

— NIpOBe/ICHHE PeaKknii FOHHOTO OOMeHa;
— OIpeiesIeHHe CPeibl PACTBOPOB BEILIECTB
C TIOMOIIIBIO YHUBEPCAILHOTO HHAUKATOPA.
e [IpakTHYeckne padoThI:

Ne 1. Briiustaue pa3nuaHbIX (PakTOpOB Ha
CKOPOCTh XUMHYIECKOH PEaKIuu.

e PacuéTHble 3a1a4u:

— pacueTsl C UCHONIb30BAHUEM TOHSTHS
«MaccoBas OISl paCTBOPEHHOTO
BEILIECTBAY;

— paCLIéTI)I IO YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ, B TOM YHUCJIE TCPMOXUMUYECCKHUC
pacu€Thl

IIpencraBnsaTh pe3yabTaThl XUMUYECKOTO
9KCIIEpUMEHTa B (hOpME 3aInCH
YpaBHEHMH COOTBETCTBYIOLIUX peaKIMi
U JIeNaTh BBIBOJBI HA UX OCHOBE.

[IpOBOANTH BHIYUCIIEHUS 110 YPABHEHUSIM

XMMUYECKHX PEaKIUi, B TOM 4HCIe

TEPMOXUMHUYECKHE PacUETHI

HWroro no pasneny 13

Pa3nea 2. Heopranuueckasi xumus (17 yacon)

2.1 | Meramisl 6

Mertamisl. [lonoxeHne MeTaaoB B
[Tepuoauueckoi cucTeMe XMMHUYECKHX
anemenToB JI. 1. Menneneena.
OCOOEHHOCTH CTPOSHHUS IEKTPOHHBIX
000J104eK aTOMOB MeTa1oB. O0IIre
(huznveckue cBOUCTBa MeTayuIoB. CIIIaBhl
METaJJIOB. DJIEKTPOXUMHUYUECKHUH psig
HaNpsHKeHUH METaJlJIOB.

XUMHYECKHE CBOMCTBA BaXKHEHUIIIIX
MeTaJJIOB (HATPHA, KalTuil, KJIbIIUH,
MarHui, aTrOMMHUM, LIMHK, XpOM, KeJle30,
MeJlb) U UX COeIMHEHU.

O6111e CrIoco0bl MOTYICHUS METAILIOB,
Merannyprus. Kopposus memanios.
Cnocobul 3auumsl 0m KOppo3uu.
[TpuMeHeHE METAIIIOB B OBITY M TEXHUKE.
JKcnepuMeHTAIbHbIE MeTOABI N3YYeHHUs
BeLeCTB U UX NpeBpallleHMii:

e JleMOHCTpaLUu:

— B3aUMOJICHCTBUE MU C a30THOM
KHCIIOTOH pa3sinIHON KOHIICHTPAIIHH;

— KOJUIEKIUsI « MeTaJllbl ¥ CIUIaBBIY.

¢ JIaGopaTopHbIe ONBITHI:

— B3aUMOJICHCTBUE THIIPOKCH]IA

PackppiBaTh CMBICI H3y4aeMbIX OHATHI
(BBLOETIATH UX XapaKTepHbIC IPU3HAKH)
Y TIPUMEHSTH 3TH MOHITHS IPU
ONMCAaHUU COCTaBa U CTPOECHUS
BEIIECTB, IS OOBSICHECHUS OTACIBHBIX
(haKTOB U SBIICHUIA.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHECHHH CBOMCTB JIEMEHTOB —
METaJJIOB U UX COEAUHEHUN C YUETOM
CTPOEHUS MX aTOMOB U TOJIOXEHHS B
ITepuogudeckoi CUCTEME XUMHUECKHUX
anemenToB [[. . Menzaeneena.

XapaxTepu3oBaTh (ONHCHIBATh) 00OIITHE
XUMHUYECKHE CBOHCTBA METAIIIOB, UX
BAXHEUILIUX COETMHEHU, MOATBEpKAas
9TO ONMCAHHUE IPUMEpPAMU YpaBHEHUIT
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii; MpUMEHEHNE METAIIJIOB B
Pa3IMYHBIX 00JIACTSX, & TAKKE
HCIOJIb30BaHUE UX JUIS CO3TaHMs
COBPEMEHHBIX MaTepHAIOB U
TEXHOJIOTHIA.

PackpbIBaTh CYIIHOCTH OKHCIUTENBHO-
BOCCTaHOBHTEJIHHBIX PEaKIui

bubanoreka [JOK
https://myschool.edu.ru/
Bubaunorexa POIII
https://resh.edu.ru
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AJTIOMUHUS C PaCTBOPAMU KUCJIOT U
LIeJIoYEH;

— Ka4YeCTBEHHbIE PEaKLUU Ha KAaTHOHBI
METaJIJIOB.

o [IpakTHyeckue padoThbi:

No 3. Perenue skcriepuMeHTaIbHBIX 3a/1a4
o TeMe «MeTauIby.

e PacuérHble 3ama4n:

— pacy€Thl MacCHl BEIIECTBA MM 00bEMa
ra3oB 10 U3BECTHOMY KOJMUYECTBY
BEIIIeCTBa, Macce WK 00BEMY OHOTO U3
Y4aCTBYIOLIUX B PEAKLMU BEILECTB;
pacuéTbl Maccel (00bEMa, KOIUIECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CTIH OJHO
U3 BCIICCTB UMECT HpI/IMeCI/I;

— pacuéthl Macchl (00bEMa, KOJTHUECTBA
BEIIECTBA) MPOJYKTa PEaKIuu, €ClIu OJTHO
13 BEIECTB JIaHO B BUJIE PAcTBOpA C
OnpeaesEHHON MaccoBOU oJei
PacTBOPEHHOIO BELIECTBA.

MOCPEICTBOM COCTABICHUS
9JIEKTPOHHOTO OajlaHCa ATUX PEaKIHH.

IIpoBoUTH peakuuu, MOATBEPKAAIOIINE
XapaKTepHbIE CBONCTBA U3y4aeMbIX
BEIIECTB; PACIIO3HABATh OIBITHBIM
ITyTEM MOHBI METANJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PacTBOpaXx.

HaGmronats 1 onmceIBaTh
JEMOHCTPAMOHHbIE OITBITHI;
MIPOBOANTH U OIIMCHIBATH XUMHUIECKUI
SKCIEPUMEHT (J1TabopaTOpHEIEC U
npakTrdeckue padoTsl). [IpencraBisaTs
pe3yabTaThl XUMUYECKOTO
9KCIEpUMEHTa B (hOpMeE 3aIncH
YPaBHEHUN COOTBETCTBYIOIIMX PEAKLIUH
U JIeNIaTh BBIBOJIBI HA UX OCHOBE.

CrnenoBath IpaBUiIaM IOJIb30BaHUS
XMMHUUECKOH MOCy 0¥ U J1ab0paToOpHBIM
000pyIOBaHUEM.

[TpoBOANTD BEIYHCIICHHS 110 YPAaBHEHUSIM
XMMHUYECKHUX PEaKIIIH.

CaMOCTOSATENBHO TIIIaHUPOBATE U
OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO
JIeATENbHOCTD; IPUHUMATh aKTHBHOE
y4JacTHe B IPYIIOBON yueOHOM
JIeATENbHOCTH

2.2

Hemertamier

Hewmetannsl. [TonoxeHne HeMeTanioB B
[Teproanaeckoi cucTeMe XMMHUYECKIX
anemenToB JI. . Menneneena u
0COOEHHOCTH CTPOCHHUS aTOMOB.
®du3nuecKre CBOMCTBA HEMETAILJIOB.
ANIOTpOUs HEMETAJLTOB (Ha IpUMepe
KHCJIOpo/a, cepsl, pocdopa u yriaeposa).
XuUMHUYEeCKHe CBOMCTBA BaXKHEHIITUX
HEMETaJUIOB (TAJOTEHOB, CEpHI, a30Ta,
docdopa, yriaepona 1 KpEMHHUS) H UX
coenuHeHUH (OKCUIOB,
KHCIIOPOJICOAEPIKAIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUIN).
IIpuMmeHeHne BaKHEHIIUX HEMETAIUIOB
W UX COCTMHEHUM.

PackpeiBaTh CMBICH H3y4aeMbIX MOHSTHI
(BBLAETIATH UX XapaKTepHBIC IPU3HAKH)
Y TIPUMEHSTH 3TH MOHITHS IPU
OTIMCAaHUU COCTaBa U CTPOCHHSI
BEIIECTB, UII O0BSICHEHUS OTACTHHBIX
(haKTOB U SBIICHUIA.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOICTB HEMETAJIOB U UX
COEJIMHEHUI ¢ yUETOM CTPOEHUS UX
aTOMOB U MOJOXEHHS B
ITepuoaudeckoii cuCTeMe XUMUIECKIX
snemenToB [[. . Mennaeneena.

XapakTepnu3oBaTh (OIMUCHIBATH) O0IIHE
XUMHUYECKHE CBONCTBA HEMETAIIOB, UX
Ba)XHENIIMX COEAMHEHUH, IOJITBEpKAas

bubnnorexa [IOK
https://myschool.edu.ru/
Bubmmorexa POIIL
https://resh.edu.ru
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JKcHnepUMeHTAIbHbIE METOAbI U3yYeHUs
BellleCTB M UX MpeBpalleHuii:

e JleMoHcTpanuu:

— 00pa31ibl HEeMETAJIOB;

¢ JIaGopaTopHbIe ONBITHI:

— Ka4eCTBEHHbIE PEaKlMu Ha aHUOHBI

1 KaTHOH aMMOHHUS;

o [IpakTHyeckue padborsl:

Ne 2. Pemienue skcriepMMeHTaIbHbIX 3a1a4
o Teme «HemeTammby;

e PacuéTHble 3aga4Un:

— pacy€Thl MacCHl BeIIECTBA I 00bEMa
ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJHOTO U3
Y4YaCTBYIOIIUX B pEaKIMU BEIIECTB;
pacuéTbl Maccel (00bEMa, KOIUIECTBA
BEIIECTBA) MPOJYKTOB PEAKIUH, €CTIH OJHO
U3 BEIIECTB UMEET MPHMECH;

— pacuéthel Macchl (00BEMa, KOIMIeCTBa
BEIIIECTBA) MPOIYKTa PEAKINHU, €CIH OJTHO
13 BEIIECTB JAaHO B BHJIE PaCTBOpPa C
OnpeaesEHHON MaccoBOU oJei
PacTBOpEHHOTO BEIIECTBA.

9TO ONHCAaHUE IPUMEPaMHU YpaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX
peakuuu.

XapakTepu30BaTh BIUSHAE HEMETAILIOB U
UX COeIMHEHUH Ha )KHMBbIE OPraHU3MBbI;
OITUCHIBATH MPUMEHEHHE B Pa3IMYHBIX
00J1acTsAX MPAKTUIECKON AESTENBHOCTH
YeJI0BeKa.

PackppIBaTh CYIIHOCTH OKHCIIUTEIBHO-
BOCCTaHOBHTEIBHBIX PEAKIIUH
MIOCPEACTBOM COCTaBIICHHS
3JIEKTPOHHOTO OalaHca 3TUX PEaKIHi.

IIpoBouUTH peakuuy, MoATBEPHKAAIOIINE
XapaKTepHbIE CBOHCTBA H3y4aeMbIX
BEIIIECTB; PACIO3HABATh OMBITHBIM
NyTEM aHHUOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

HaGnonarth 1 onuceiBaTh
JEMOHCTPalMOHHbIE OITBITHI;
MIPOBOANTH U OIMCHIBATH XUMHUYECKUI
SKCIEPUMEHT (J1TabopaTOpHEIEC U
MIPaKTHIECCKHE PaOOTHI).

[TpeacTaBnsATh pe3yabTaThl XHMHUUECKOTO
SKCIEpUMEHTa B (popMe 3aIicH
YPaBHEHUN COOTBETCTBYIOIIMX PEAKLIUH
U JIeNIaTh BBIBOJIBI HA UX OCHOBE.

CrnenoBaTh IpaBUIaM IOIb30BaHUS
XUMHYECKOH MOCYA0H U 1a00paTOpHBIM
06opyoBaHUEM.

[TpoBOANTD BEIYMCIICHHS 110 YPaBHEHUSIM
XMMHUYECKHUX PEAKIIUH.

CaMocCTOsITeNbHO TUIaHUPOBATh
OCYIIECTBIISITH CBOIO TI03HABATEIIBHYO
JeSITeIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B TPYNIOBOH yueOHOU
JeSTENbHOCTH.

2.3

CBsI3p HEOPTAaHUYECKUX U
OpPraHUYeCcKUX BEIECTB

Knaccudukanus n HOMEHKIaTypa
OpraHUYECKUX U HEOPraHMYECKUX
BelecTB. ['eHeTHueCcKas CBA3b BEILECTB,
IIPUHAJUIEKAIINX K Pa3IMYHbIM KjlaccaM

PackpriBaTh CMBICH U3y4aeMbIX MOHSTHI
(BBLAETIATH UX XapaKTepHBIC IPU3HAKH)
U IPUMEHSATD TH TOHATHUS TIPH
OTIMCAaHUU COCTaBa U CTPOCHHSI
BECIIIECTB, JIJI1 OOBSICHEHHUS OTACJIbHBIX

Bbubnuoreka [IOK
https://myschool.edu.ru/
Bubmmorexa POII
https://resh.edu.ru
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(axToB U SBICHHH.

XapakTepu3oBath (ONUCHIBATE)
XMMHUUYECKHE CBOMCTBA CIIOMKHBIX
BEIIECTB, ITOITBEPIKAAs 3TO OIMCAHHE
IIpUMepaMu ypaBHEHUH
COOTBETCTBYIOIIUX XUMHYECKUX
peakIuil.

Hroro mo pazueny 17
Pa3znen 3. Xumus u xxu3nb (4 yaca
Pone xumun B obecriedeHuN PackprIBaTh pOIH XMMHUHU B PEIICHUH Bubmmorexa IIOK
9KOJIOTUYECKOH, SHEPTETHIECKON 1 9HEePreTU4ECKUX, CHIPhEBBIX U https://myschool.edu.ru/
MUIIEBOW O€30MaCHOCTH, Pa3BUTHH SKOJIOTHYECKUX TIPoOIeM Bubmmorexa POII
MenunuHbl. [ToHsATHE 0 HAYYHBIX METO/IaX YeJI0BEYECTBA, ONUCHIBATH OCHOBHEIE https://resh.edu.ru
ITO3HAHMS BEIICCTB U XUMHUYECKUX HATIPaBJICHUS PAa3BUTUS XUMHUYCCKON
peaxmuii. HAyKH U TEXHOJIOTHH.
[pexncraBnenust 00 OOLMIMX HAYYHBIX IIpumensTH MpaBuIa 6€30MaCHOTO
MIPUHIUIAX IPOMBIIUIEHHOTO TOJIy4ECHUs oOpallleHUs ¢ BeIECTBaMH,
BaKHEMIINX BelecTB. YenoBek B MUpe HCIIOJIb3YEMbIMU B [TIOBCEITHEBHOU
BCIICCTB U MaTepI/IaHOB: Ba)KHefII.HHe KU3HHU, HpaBI/IJ'Ia IIOBCACHUSA B LCIAX
CTPOMTENIbHBIC MaTCPHAJIbI, cOepeKeHHs 30POBbs U OKPYIKAKOIIEH
KOHCTPYKIIMOHHBIC MaTePHabl, KPACKH, TIPUPOIHOI CpeIbl; MOHUMATh Bpel
CTEKJIO, KepaMHKa, MaTepUAITbI IS (ommacHOCTP) BO3JICHCTBHUS HA KUBBIC
3JIEKTPOHUKH, HAaHOMATEPHAJIHI, OpTaHU3MBI OTIPENICIEHHBIX BEIIECTB,
OpTraHHUYECKHE K MUHEpAIbHBIC YIOOpEHS. CMBICJI ITOKA3aTeIs MK, MOSCHATE Ha
LD T — 4 XuMmus 1 370pOBbE YEIOBEKA: PaBHiIa MpUMEPax CrocoObl YMEHBIICHUS H

WCIIOJIb30BaHMS JIEKapCTBEHHBIX
[penaparoB; IpaBuiIa 6€30IacHOTO
UCIIOJIb30BaHMs TIpenapaToB ObITOBOM
XMMHH B TIOBCEHEBHOI KHU3HU

MIPEAOTBPALIECHUS UX BPEAHOTO
BO3JCICTBUSL.

AHanm3upoBaTh U KPUTHIECKU
OLIEHNBATh UH()OPMAILINIO, CBSI3AHHYIO C
XUMHUYECKUMHU MPOLECCCAMU U UX
BJIMSIHUEM Ha COCTOSIHUE OKpYKarouien
Cpepbl.

Hcnonb30BaTh NOTyYCHHBIE 3HAHUS
U TIpecTaBiIeHus O cepax
JeITeIIbHOCTH, CBSI3aHHBIX C HAYKOH 1
COBPEMEHHBIMH TEXHOJIOTHSAMH, KaK
OCHOBY JJIsl ODHEHTAIIMH B BBIOOpE
cBoeit Oyaymieil npodeccnoHaIbHOM
JIeSTeIbHOCTH.

[TpuauMmate ygactue B 00CyKICHUN
npo0IeM XUMUIECKON U
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https://resh.edu.ru/

SKOJIOIMYECKOHU HAIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIHIO
o pobjemMe U npeaiaraTb BO3MOXKHEBIE
IyTH €€ peleHus

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 Xwumusa, 10 wrace/ Tabpuensa O.C., OOmecTBo ¢ OTrpaHUYCHHOU
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe o0miecTBo «3maTenscTBO
«IIpocsemienne»
 Xumwmsa, 11 xmace/ Tabpuensa O.C., OOmecTBo ¢ OrpaHUYEHHOU
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe oOmiecTBo «l3maTenscTBO
«IIpocsemienne»
Brenute BapuaHT

METOAUYECKHE MATEPUAJIbBI 1JIA1 YUUTEJIA

1. O.C. I'abpuensn, I'.I'. JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C. I'abpuensn, U.I'. OctpoymoB, «O011as XuMus B TeCTax, 3a7a4ax,
ynpaxkueHnusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa «Xumus 11 kiacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C. I'abpuensn, I'.I'. JIpicoBa, A.I'. Beeaenckas «Xumus 11 kacc:
Hacronbhas kaura juist yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C. TI'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckast «Xumus 11 knacc:
HacronbHas kaura juist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C. I'abpuensH, I1.B. Pemeros, N.I'. OctpoymoBa «3afauu o XUMHUH U
crocoOrI ux pemmenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodnsie miansl 1Mo yaeouuky O.C.
["abpuensna, I'.I'. JIsicoBoi» - Bonrorpan» Yuurens 2018 ro.

8. M.A. Pa6oBa, V.}O. HeBckas, P.B. JIuako «Tectsl mo xumuu 11 xiracey, -
M.: Dk3ameHn, 2019r.

9. O.C. I'abpuensu, U.I'. OctpoymoB «XUMUYECKUN HKCIIEPUMEHT B 11koJIe 11
Kiaccy; - M.: [Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://www.chemnet.ru I"'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomnekmust IIOP: TIpeameTHas KOUIEKIMS
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbIC
skcriepuMeHThl: xumus. Komekmusi Poccuiickoro o0mieo0pa3oBaTeasHOTO
nopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoi

http://www alhimik.ru Beepoccuiickas onmumnana nKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XuMUsL: 3JICKTPOHHBIA yUeOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: AIEKTPOHHBINA y4EOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS
http://www.chemistry.ru JluctaHnroHHAs OJIMMITHAA [TO XUMHH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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