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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yueoOHOro
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusamusax Poccuiickoit deaeparium,
peaIu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHnentyanbabie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pPe3ylbTaTOB OOyueHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYpPbl
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOYyYarOIIMXCS Ha
YPOBHE CpeTHEer0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
CoJlep>KaHUEe M TOCTPOCHHE KOTOPOrO OMNPENETCHbl B MPOTpaMME IO XHUMHUH C
yu€ToM crneun(pukl Hayku XUMHUHM, €€ 3HauyeHUs B NO3HAHUM MPUPOABI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIETIOCTHOTO MPEACTABICHUS 00 OKpY)KaroUIeM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeaMera «Xumus» (10—11 kimacchl, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKONW XUMUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» U «OO0mas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o01mIaroIIei 10 00BACHSIONIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMIMMH KYJIbTYPOJOTUYECKHA W TIPHUKIAJTHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
pelieHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATENBCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHWYECKOTO M OPTAaHMYECKOTO MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpeAMETa MPeAyCMaTpUBaIOT (OPMHPOBAHUE
YHUBEPCATBHBIX YUYCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
HCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH BaKHOEC MECTO B ITO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OPUCHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMETa B MporpaMMe 1o XUMUU YTOYHEHAa U CKOPPEKTUPOBaHa B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIEr0 HE HabopoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKUE 1IETTU U 337241, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETEHUS OTIBITA IEATEITLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTECIUIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEPKaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 ypOBHS BXOAHUT B COCTaB MpeAMETHON 00sacTi «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHpleE OOHOATOMHBIE CIHUPTHL. MeETaHOJN MW 3TAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHTJMKOIb M  TJIMLEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTAaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YrJeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpOKEHHUE TITIOKO03bI), HAXOXKEHUE B MPUPOE, MPUMEHEHUE, OMOJIOTUYECKas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUHOKHCIIOTHI Kak aMm(oTepHbIe oprannueckue coequnenus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUNHEHNS]

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTaIbHBIE METOJIbI M3Yy4YEeHHUsS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]uKalus, NepuoIUIHOCTb, HaOII0ACHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TepUojaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

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

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTATUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKON M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4ecKkoro paBHoBecus. [Ipunnun JlelllaTense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOILBIO YHUBEPCAIBHOTO UHUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM IOHSITHUS «MAacCOBast JOJIA
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHKS HEMETAUIOB (Ha MpuUMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHN AT HAPSHKEHUI METaJIIOB.



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

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0Yel, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pPOBBE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHn4ecKol XumMuu B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBa, (PU3NYECKUE BEJIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, META/UTypIHs, MPOU3BOICTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeJHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSATENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0oOydJaromuxcsl Mo peaanu3aiuu IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESATENBHOCTHU PU CO3/IaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH 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) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpY)KaroIIeM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATILHON KYyJIbTYPhl, PEIICHUH TJIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KAKIOTO YieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOASIINX B HEM N3MEHEHUHN, YMEHUS JIeaTh 000OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

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

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHbIX cepax mpodeccuoHamTbHON
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPaXKaIoIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajaBas IapaMeTphbl U KPUTECPUHM HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJIbHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, TPOSBISITh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOIMMOM ISl pEIIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
M30MEPHSI, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsSI
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatrype (IUPAC), a Takke NPHBOIWUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAsI KUCJIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiis 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, IPONUJICH, alleTUiIeH, OyTanuen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TTPOYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSIMH TIO0 BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0STKOB MTPU HArPEBaHWH, IIBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUH COOTBETCTBYIONIUX pEaKIUil U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIONAaTh  TpaBWja  DKOJOTHYECKHU
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsATh Ha mpumepax CHocOoOBI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

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

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U MPUPOJTHOM CpeIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYCCKHUI SI3BIK XHMHUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,;

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJEKYJIApHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEJIMHEHU (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenzeneeBa, MCHONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», 00BSICHITH 3aKOHOMEPHOCTHU
WU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEIMHEHHMH MO MepHojgaM U
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIIy M COCTaBy PEarupyrolluX BEIIECTB, TEILIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpbIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHenIHero Bo3aeictsus (mpuniuin Jlelllatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUEe IMEePOKCUIA BOAOPOJAAa B NPHUCYTCTBHM KaTalu3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a1ad 0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUI U POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBWa  AKOJIOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmpicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuectBo yacos
No HaumenoBanue pasienos u DnexkTpoHHbIC (IU(PPOBLIE)
Konrtponbusle  IIpaktudeckue
/1 TEMIOPOTPaMMBI Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOi XUMUH
Bu6nnoreka [JOK
[Ipeamer opraHM4ecKoi XUMHH. https://lib.myschool.edu.ru/
11 Teopus cTpoeHUS OpraHU4YECKUX 3 SKnacc
coepuHenuii A. M. Bytieposa https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554
Wroronopasznery 3
Paznen 2.YriaeBogopoanst
bubmuoreka LIOK
TTpe/iebHbICYIICBOIOPOB — https://lib.myschool.edu.ru/
2.1 2 SIKnacc
ATKAHbL https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmmoreka IIOK
HelpeieibHbIe YIIeBOIOpOIH: https://lib.myschool.edu.ru/
2.2 6 1 SAKnacc
AJIKCHBI, KA MCHEL, AITKUHET https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmuoreka LIOK
https://lib.myschool.edu.ru/
2.3 ApOMaTHYECKUEYTIIEBOJOPOIbI 2 SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439

2.4

[IpupoaHbie HCTOYHUKHU
YTJIEBOIOPOIOB U UX MepepadoTKa

Hroro no pazneny

13

bubmuoreka LIOK
https://lib.myschool.edu.ru/
SKiace
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

Pa3znen 3.Kuciopoaconep:kamueoprannyeckne coenHeHUst

3.1

Crnuptsl. Oenon

Bu6nmoreka [JOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873

3.2

Anbperuabl. KapOOHOBBIE KUCIIOTHI.

Crnoxuble 3¢upsl

bubmunoreka LIOK
https://lib.myschool.edu.ru/

SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279

3.3

VYrneBons!

Hroro no pazneny

Pa3nea 4.A30Tconep:kameopranndecKue coelnHeHus!

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

13

3

bubmuoreka LIOK
https://lib.myschool.edu.ru/

SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083

bubmuoreka LIOK
https://lib.myschool.edu.ru/
SIKnacce
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https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083
https://lib.myschool.edu.ru/

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270

Hroro mo pazaeny 3

Paspnen 5.BbicokoMoOJIeKYISIpHbIE COeIMHEHUSA
bubmnoreka IIOK
https://lib.myschool.edu.ru/

51 I K B 2 Aumace

' JTACTMAcChl. RAYHYIH. BOTOKHA https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782

Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782

11 KJIACC

Ne HaumenoBanue paznenos u

KomngectBo yacos

DneKTpoHHbIE (IU(PPOBHIE)

Konrtponbnsle  IIpaktudeckue
n/n TEeMIIPOTPaMMBI Bceero 00pa3zoBaTelIbHBIC PECYPChI
paboThI paboThI
Paznen 1.TeopeTnueckue 0CHOBbI XUMHU
Bu6nnoreka [JOK
Crpoenne atomoB. Ileproauueckuii https://lib.myschool.edu.ru/
11 3akoH u [lepuoanueckas cucrema 3 SAKnace
' XUMHYECKUX 31eMeHTOB J[. U. https://www.yaklass.ru/p/himija/11-
MemneneeBa klass/osnovnye-poniatiia-i-zakony-khimii-
6931691
Bu6nnoreka [JOK
https://lib.myschool.edu.ru/
12 Crtpoenue BemiecTBa. MHOroOoOpasue 4 SIKnacc
' BEIIECTB https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604
bubmmoreka IIOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
1.3 XUMHUYECKUE PeaKINU 6 1 1 klass/khimicheskaia-kinetil.<a-(-3995740
https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-
7170109
Hroro mo pazneny 13

Pa3nea 2.Heopranuveckasi XuMHusl



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109

2.1 Merauisl 6

2.2 Hemeraiuibt 9

bubmuoreka LIOK
https://lib.myschool.edu.ru/

SKiace
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709
bu6nmoreka [JOK
https://lib.myschool.edu.ru/

SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055

CBs13b HEOPraHUYECKUX U

bubmunoreka LIOK

2.3 2 https://lib.myschool.edu.ru/
OpFaHI/ILIeCKI/IX BCIICCTB

Hroro no pazneny 17

Pa3zpen 3.XumMus u :Ku3HbL
bubmuoreka LIOK
https://lib.myschool.edu.ru/

SKnacc
31 X 4 https://www.yaklass.ru/p/himija/8-

) VMU 1 KH3HE klass/metody-issledovaniia-v-khimii-232923
https://www.yaklass.ru/p/himija/9-
klass/chelovek-v-mire-veshchestv-materialov-
i-khimicheskikh-reaktcii-232922

Hroro no paszneny 4

OBHIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonmuectBouyacoB
No DNeKTpOHHBIE UG POBBIC
Tema ypoka KoHTtpoibHbIE IIpakTueckue
1/ Bcero o0pa3oBaTeNbHbIC PECYPCHI
paboTsI paboThI
bubmuorexa LIOK
https://lib.myschool.edu.ru/
Teopus cTpOCHUST OPraHUICCKUX
1 coenuuenuii A. M. bytiepoBa, eé 1 Anace
A - VL DYTICpOBa, https://www.yaklass.ru/p/himija/10-
OCHOBHBIC MOJIOZKCHNA klass/osnovy-organicheskoi-khimii-
6490554
bubmuorexa LIOK
IIpencrasnenune o knaccuuKanum https://lib.myschool.edu.ru/
oprannveckux Beniects. Homenkiarypa SAKnace
2 1 -
(cucremaTHyecKasi) U TPUBHAJIbHBIE https://www.yaklass.ru/p/himija/10-
HA3BAHMS OPTaHUYECKHX BEIIECTB klass/osnovy-organicheskoi-khimii-
6490554
bubmuorexa LIOK
AJIKAHBL: COCTAR H CTDOCHIC https://lib.myschool.edu.ru/
3 ' . p ’ 1 SIKacc
TOMOJIOTHHCCKIH P https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
butmmoreka [IOK
. https://lib.myschool.edu.ru/
Mertan u 3TaH — OpocTeuIe
4 1 SIKmacc
MPCACTABUTEIHN ATIKAHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bub6nmoreka IJOK
5 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 https://lib.myschool.edu.ru/

SIKnacc



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

OTuJEeH U NPONUIEH — IpocTeine

bubmuoteka LIOK
https://lib.myschool.edu.ru/

6 SIKnacc
TpCACTABUTCII ATKCHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
[TpakTuueckas paborta No 1.
7 «ITonydeHnue 3TUNICHA U U3YYEHHUE €TO
CBOMCTB»
Anxanuensl. byraguen-1,3 u
MeTmioyramuen-1,3. [Tomydenue Bu6auoreka LIOK
CHHTETUYECKOIO KayuyyKa U PE3UHBI. https://lib.myschool.edu.ru/
8 Tlpeonpusmus xumuueckou AKnace
npomviunennocmu Camapcroil https://www.yaklass.ru/p/himija/10-
obnacmu (npouzeodcmeo Kayuyka) klass/uglevodorody-6579439
AJKHMHEL: cOCTaB U 0COOEHHOCTH b H6HH0_TeKa HOK
CTPOGHNS, TOMOOTHYCCKH AL, https://lib.myschool.edu.ru/
9 SKacc
AHevaeH o https://www.yaklass.ru/p/himija/10-
MPOCTCUIINHUIIPEACTABUTCIIbAJIKMHOB kIaSS/uqIevodorodv-6579439
bu6nmoreka IJOK
BhIUHCICHIA 110 YDaBHCHHIO https://lib.myschool.edu.ru/
10 N SAKnace
XHUMHHCECKOH peakitin https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTH EH6HHO.T exa [OK
11 https://lib.myschool.edu.ru/

apeHoB

SIKnacc



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

[IpenMeTt opraHuyeckoil XuMuu, e€

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

12 N
BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554
bubmuorexa LIOK
[eHeTHYeCKas CBS3b YIICBOIODOIOB https://lib.myschool.edu.ru/
13 4 P ’ SIKnacc
MPUHAVICHAIIHIX K Pas/IIHEHBIM fitaccam https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
[TpupoaHbIE HCTOUHUKH BH6HH0_TeKa HOK
EBOIODOIOB: IDHDOIHLL 43 1 https://lib.myschool.edu.ru/
14 yr AOPOAIOB: TIPHPO SAKnacc
MOMYTHEIE HEQTAHBIE ra3bl, HEQTE: https://www.yaklass.ru/p/himija/10-
MPOZYKTHL €€ MepepadoTKy klass/uglevodorody-6579439
[IpupoHbIE NCTOYHUKHN
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
MPOJYKTHI €€ nepepadoTKH. Bu6auoreka [IOK
CamI'TY: nanpasnenue no02omosxu https://lib.myschool.edu.ru/
15 «Heghmeeazosoe doenoy (Dxcnnyamayus SIKnacc

u obcayxcusanue 00beKmos
MPAHCNOpMa U XpaHenus Hepmu, 2asa u
npoOyKmos nepepabomxi)

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439

KonTponpHas padora no pazaeny

16
«YTIeBOA0OPOAB»
bubmuoteka LIOK
) https://lib.myschool.edu.ru/
17 HpeI[eJIBHHe OOJHOATOMHBIC CHI/IpTBI. K mace
METaHOI 1 5TaHoI. BOA0pOAHAACEA3H https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bubnmoreka IJOK
_ https://lib.myschool.edu.ru/
18 MHOroaToMHBIE CITUPTHI: AKmace
YTHIICHIIKOME M LIIMHCPUH https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bubmuorexa LIOK
DeHoJI: CTPOCHUE MOJIEKYJIBI, https://lib.myschool.edu.ru/
19 ¢u3nveckre 1 XUMHUYECKHE CBOMCTBA, SIKnacc
IpUMEHEHHE https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bubmuorexa LIOK
https://lib.myschool.edu.ru/
20 Anpaeruasl: GpopManabaeTu U SIKuace
areTajbpIerun. AeToH https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
butmmoreka [IOK
0 https://lib.myschool.edu.ru/
JTHOOCHOBHBIC npeneanme IKnace
21 KapOOHOBBIEC KHCJIOTHI: MypaBbHHAS U httos://www.vaklass.ru/p/himiia/ 10-
ykeycHad klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
29 [IpaxkTuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279

23

24

25

26

27

CreapuHOBast U 0JICMHOBAsI KUCIIOTHI,
KaK MPEICTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT

Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeHCTBHE.
3nakomcmeo ¢ cneyuanbHoCmuvio
uncenep-mexnonoe OAO IIKK Becna —
npouzeooumerns 6bIMOBOU XUMULU.

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT.
IM'uaponu3cnoxHBIXdPUPOB

XKupsr: ruaponus, mpuMeHeHune,
Ouosoruueckas poJib KUpPOB

VYrneBoabl: cocTaB, KjlacCUpUKaIU.
Baxxneiimme npeactaBuTeNu: TIIIOK03a,
bpyxTO3a, caxapo3a

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279

buomuoreka LIOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279

bubnunoreka IJOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279

bubmmorexa [IOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279

butmmoreka [IOK
https://lib.myschool.edu.ru/

SIKmacc
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083

Kpaxman u nemnrono3a Kak NpupoIHbIE

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKnacc

28 IIOJIMMEPHI https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083
KonTponpHas padora mo pazaeny
29 «Kucnopoacoaepkaiine opraHu4ecKue
COECTUHEHUY
bubmuorexa LIOK
https://lib.myschool.edu.ru/
30 A ) SIKnacc
MHHBI- METHITAMIH H afHIH https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270
bubmuorexa LIOK
A https://lib.myschool.edu.ru/
MUHOKHUCIIOTHI Kak aM(oTepHbIe Aorce
31 OPTAHMHCCKHIE COCMHCHMA, MX https://www.yaklass.ru/p/himija/10-
Guornornyeckoe sHatenue. Ilentupt klass/azotsoderzhashchie-soedineniia-
6852270
bubmuorexa LIOK
https://lib.myschool.edu.ru/
benku xkak npupoHbIe SKnace
32 .
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270
OCHOBHHC IIOHATUA XUMHUU Bubmiorexa L[OK
33 https://lib.myschool.edu.ru/

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN

SIKnacc
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OcCHOBHBIE METOJbI CUHTE3a

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-
vms-6880782

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. Bu6morexa [JOK
HJIaCTMaCCLI, Kay4yKH, BOJOKHA. Hoevie https://lib.myschool.edu.ru/

34 npogheccuu: NPOEKMUPOSUSUK YMHBIX 1 SIKuace
mKaHeti https://www.yaklass.ru/p/himija/10-
AO «KyiibviuesAzomy (npouzeodcmeo klass/vysokomolekuliarnye-soedineniia-
Kanpoiaxmama u npooyKmos e2o vms-6880782
nepepabomku)

OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KJIACC

KommuectBo gyacos

No DNeKTpOHHBIE IUPPOBBIC
Tema ypoka KoHTtpoibHbIE IIpakTueckue
/1 Bcero 00pasoBaTebHBIC PECYPCHI
paboThI paboThI
buomuoteka [IOK
https://lib.myschool.edu.ru/
1 XUMUYECKUN 3JIEMEHT. ATOM. 1 SIKnacc
DneKTpoHHas KOHGUTYpalusi aTOMOB https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691
ITeproMUeCKuii 3aK0H U Bubmiorexa LIOK
https://lib.myschool.edu.ru/
[lepuoauueckasi cucteMa XUuMUYECKUX
2 snemeHToB JI. 1. MenaeneeBa, ux cBsI3b 1 Anace
o HU ’ https://www.yaklass.ru/p/himija/11-
¢ COBPCMCHHOM TCOPUCH CTPOCHHA klass/osnovnye-poniatiia-i-zakony-
aToOMOB khimii-6931691
3aKOHOMEPHOCTU M3MEHEHHUS CBOICTB Bu6miorexa LIOK
XUMHUYECKHUX JIEMEHTOB 1 UX https://lib.myschool.edu.ru/
COEMHEHUH O TPyNIIaM U EPUOAaM. SKnacc
3 1 _ -~
3HaueHHUE NEePUOINIECKOrO 3aKOHA U https://www.yaklass.ru/p/himija/11-
CHUCTEMBI XUMUUECKHX 3JieMeHTOoB J[. 1. klass/osnovnye-poniatiia-i-zakony-
MenieneeBa B pa3BUTHU HAyKU khimii-6931691
bu6nmoreka IJOK
CrpoeHue BeniecTBa. XuMudeckas https://lib.myschool.edu.ru/
4 CBA3b, €€ BUJIBI; MEXAHU3MBI 1 SAKnace

00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanasicsizb

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691
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BaneHTHOCTE.
DNeKTpOoOTpULIaTeNbHOCTh. CTENeHb

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKnacc

> OKHcieHus. BelecTsa MOJIEKYISIPHOTO https://www.yaklass.ru/p/himija/11-
¥ HEMOJIEKY/IAPHOTO CTPOCHHUSI klass/osnovnye-poniatiia-i-zakony-
khimii-6931691
bubmuoteka LIOK
[TonsTHE O TUCIIEPCHBIX CHCTEMAX. https://lib.myschool.edu.ru/
6 HcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. SKace
MaccoBas 10/ BEILECTBA B PACTBOPE https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
bubnunoreka IJOK
Knaccuduxanus u HOMEHKIaTypa https://lib.myschool.edu.ru/
7 HEOPTraHWYECKUX COCTMHCHHM. SKnacc
['eneTnyeckasi CBA3b HEOPraHUYECKUX https://www.yaklass.ru/p/himija/11-
BEIIECTB, PA3TMUYHBIX KIIACCOB klass/osnovnye-poniatiia-i-zakony-
khimii-6931691
Knaccudukanms XumMruaeckux peakiuit
B HEOPraHUYECKOW U OpraHU4YeCKON BH6HH0_TeKa HOK
https://lib.myschool.edu.ru/
XUMHHU. 3aKOH COXpPAaHCHUS MaCChI
8 SKmacc
BCIICCTB, 3aKOH COXpAaHCHUA 1 https://www.yaklass.ru/p/himija/11-
TpCBPACHIA SHCPrUH P klass/khimicheskaia-kinetika-6995740
XUMHYECKHUX PEaKIIHSIX
bu6nmoreka IJOK
Ckopoctb peakin. O0OpaTumbie https://lib.myschool.edu.ru/
9 SKnacc
peakiyn. XUMHICCKOE PABHOBECHE https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740
[IpakTuueckas padora Ne 1. «Bnusiaue
10 pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh

XAMHYECKON PEAKIIUN»
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3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconranus.
ITonsarue o BOJOPOJHOM ITOKA3aTeiie

buomuoteka [IOK
https://lib.myschool.edu.ru/

11 (pH) pactBopa. Peakiiuu 1 OHHOTO SIKnace

obmeHa. ['uapoaM30praHnYecKuX 1 https://www.yaklass.ru/p/himija/11-

HEOPraHUYECKHXBEICCTB klass/khimiia-rastvorov-7109506
bubmuoreka [IOK

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE hitps://lib.myschool.edu.rw/

12 peakuuu. [lonstue 06 amekTponuse Auace -
. https://www.yaklass.ru/p/himija/11-
paciliaBOB 1 paCTBOPOB COTCH klass/okislitelno-vosstanovitelnye-
protcessy-7170109
13 KonTponbhas pabota no pazueny

«Teopernyeckrie OCHOBBI XUMU)
bubmuorexa LIOK
https://lib.myschool.edu.ru/

MerTanibl, UX MOJ0KCHHUE B K nace

ITeproan4eckoi CHCTEME XUMUYECKUX https://www.yaklass.ru/p/himija/11-

14 anemenToB /I. 1. Menneneera u klass/kharakteristika-metallov-7200709
0COOEHHOCTH CTPOEHHUSI aTOMOB. bubmmnorexa LJOK

O6mme (pu3nyeckre cBOCTBA https://lib.myschool.edu.ru/

METaJlIoB AKnace
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709
butmoreka [IOK

CIuraBsl METAJIIOB. https://lib.myschool.edu.ru/

15 DNEKTPOXUMHUYECKHUH Psii HallpsHKEHUN SKnacc

METALIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709

XHUMHUYeCKHe CBOMCTBA BaXKHEHIIINX bubmunorexa LIOK

16 METaJUIOB (HATPHH, KT, KaTbIUH, https://lib.myschool.edu.ru/

MarHui, aIIOMAHAN) U UX COSIUHEHUH.

SIKnacc
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https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709
bub6nmoreka IJOK
https://lib.myschool.edu.ru/

SIKmacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709

XUMHYECKUE CBOMCTBA XpOoMa, MEIU U

bubmuorexa LIOK
https://lib.myschool.edu.ru/

SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709

17 UX COEIUHEHUIT bubmorexa 1IOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709
bubmmoreka [IOK
XuMHYIeCKre CBOMCTBA IMHKA, XKele3a https:/lib.myschool.edu.ru/
U UX coequHennil Knouesas ompacis AKace o
Camapexoii obnacmu — https://www.va_klz_ylss.ru/p/hlm||a/11-
klass/kharakteristika-metallov-7200709
18 o0bpabamulearoujue NPouU3800CmMaed Butmorexa LIOK
(memanzypeus) https://lib.myschool.edu.ru/
CamI'TY: nanpasnenue no02omosxu IKmace
«Memannypeus https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709
[TpakTiueckast paborta Ne 2. "Pemienue
19 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME

«Meramis"
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Hemertaibsl, HX HNOJIOKEHUE B
[Tepuoauueckoil cucteMe XMMUYECKUX

bubmuoteka LIOK
https://lib.myschool.edu.ru/

20 SIKiacce
onementos JI. M. Mennencesa u https://www.yaklass.ru/p/himija/L1-
OCODEHHOCTH CTPOCHHUS aTOMOB klass/kharakteristika-nemetallov-7269055
®dusznyecKue CBOMCTBA HEMETAILIIOB. BH6HHO_TeKa HOK
https://lib.myschool.edu.ru/
AJmuioTponusi HEMETauIOB (Ha IpUMepe
21 SKnace
KHCIIOposia, cepsl, docdopa n https://www.yaklass.ru/p/himija/11-
yriepoza) klass/kharakteristika-nemetallov-7269055
bubmuorexa LIOK
. https://lib.myschool.edu.ru/
XHUMHUYECKHEe CBOMCTBA IaJION€HOB,
22 i SIKnace
CCPBL M X COCAMHCHIMI https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055
bubmmorexa [IOK
https://lib.myschool.edu.ru/
SIKnacc
XuMmHueckue cBoiicTa a3orta, gpochopa https://www.yaklass.ru/p/himija/11-
23 U UX coequHeHui. « Torvsammuazomy - klass/kharakteristika bubmrorexa IJOK
KpynHetuuil pabomooameib Ko4egotl https://lib.myschool.edu.ru/
ompacau Camapckoii obnacmu AKunace
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055-nemetallov-7269055
bu6nmoreka IJOK
XMMHYECKHE CBOKCTBA YIIepo/a, https://lib.myschool.edu.ru/
KpeMHus U ux coequHenuit. Caml TV: SKnace
24 Hanpasienue noocomosku « Texnonozus https://www.yaklass.ru/p/himija/11-

Xy002icecmeeHHol 00pabomku
Mamepuanosy

klass/kharakteristika-nemetallov-7269055
bu6nmoreka IJOK
https://lib.myschool.edu.ru/
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SIKnacce
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055

bu6nmoreka IJOK
. https://lib.myschool.edu.ru/
HpI/IMeHeHI/Ie BAXHCUIIINX HEMCTAJIJIIOB
25 . SAKnace
¥ HX COCAMHCHHIH https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055
OGOOIICHHE 1 CHCTEMATH3AINS 3HAHHI b H6HH°_TeKa HOK
https://lib.myschool.edu.ru/
o teMe «Hemerasuiely. Berauciieuus
26 . SKnace
110 ypaBHCHUAM XUMHHCCKIX PCAKIIH https://www.yaklass.ru/p/himija/11-
1 TCPMOXUMHUHUCCKUC PACHCTBI klass/kharakteristika-nemetallov-7269055
[TpakTuueckas pabota Ne 3. «Pemenue
27 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"HemeTamas"»
28 KonTponsHnas pabora no temam
«Metamael»y n «HemeTaiuis
Heoprannueckue u opranndeckue bubmmorexa LJOK
29 kucinoTel. Heoprannieckue u https://lib.myschool.edu.ru/
OpTaHWYECKHUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKHE U BH6HHO_TeKa HOK
https://lib.myschool.edu.ru/
OpPTaHWYECKHUE COCTUHEHUS.
30 r AKnace
CHCTHNYCCKAA CBA3b HeOpFaHI/I‘IeCKI/IX nu https://WWW.vakIass.ru/p/himiia/ll-
OPraHMHCCKHX BCIICCTB klass/kharakteristika-metallov-7200709
POJ'IL XUMHUHU B O6€CHC‘I€HI/II/I
JKOJIOTUYECKOU, DHEPIrETHUECKON U bubmmorexa HOK
31 . ’ P https://lib.myschool.edu.ru/
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
SIKnacc

MEIUIIUHBI
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Xumus 0a3a 10-11

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon

IIpoBepsieMble NpeAMETHBIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI
MpoBepPseMOro

00pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi
pe3yJjbTaTa

1 TeopeTnueckue OCHOBBI OPraHU4eCKON XUMUU

ChopMHUpPOBAaHHOCTh MPENCTABICHUH O XUMHUYECKOW COCTaBIISFOIIEH
CCTCCTBCHHOHay‘IHOﬁ KapTUHbI MHUpa, POJIM XMMHUH B IIO3HAHUU SIBIICHUM
11 npupoabl, B (GOPMHUPOBAHMM MBIIUICHUS M KYyJbTYphl JHMYHOCTH, €€
' (YHKUMOHAIEHOW TPaMOTHOCTH, HEOOXOAUMOM [T peIIeHHsI IPAKTHUECKUX
3aJa4 U 3KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3A0POBBIO U

MIPUPOJHON cpelie

Bnanenue cuctemMoil  XMMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHE TTOHATHUS (Monexymna, BaJICHTHOCTb,
JIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKHUCIIEHUS, XUMHUYECKas CBA3b, MOJIb,
MOJIISIpHAst Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKENeT, (YHKIIMOHATBHAS
Tpymmna, paaukai, U30MepHs, U30Mepbl, TOMOJOTHYECKUNA psA, TOMOJIOTH,
YTIIEBOIOPO/IBI, KUCIOPOJI- U a30TCOEepKAIINE COSTUHEHUS, OMOJIOTHUECKU
1.2 aKTHUBHBIC BellecTBa (yIJICBOIBI, JKUPBI, OCJIKH), MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOIIEKYJISIPHBIE COSJIMHEHNS); TEOPUU U 3aKOHBI
(Teopus XMMHYECKOTO CTpoeHHs opranndeckux Bemiects A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHN S3BIK XHMHH, (HaKTOIOTUIECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJyUYeHHH U OE30IIaCHOM HCTIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX W OpPraHWYeCKWX BEIIeCTB B OBITY U

HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHUH BBHISIBIISITH XapakTepHBIC MPU3HAKK TOHSATH,
13 YCTaHaBIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIUE TOHATHS
IIpY  OIMCAaHWUU COCTaBa, CTPOCHUS U MNPEBPALECHUN OPraHMYECKHUX

COETMHEHUN

c(OpMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XMMHUYECKYI0O CHUMBOJUKY JUIS
COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpPAIIEHHOM)
14 (GopMys1 OpraHMYECKHX BELIECTB M YPAaBHEHHMH XHMHUYECKHX PpEaKIHi,
M3rOTaBIMBATh MOJIEIU MOJIEKYJ OPTraHUYECKHUX BEUIECTB JIJISl MIUTIOCTPALlUU

X XUMHUYCCKOI'0 U IPOCTPAHCTBCHHOI'O CTPOCHU

15 C(bOpMHpOBaHHOCTL YMGHI/Iﬁ YCTaHABJIMUBATb NPUHAAJICIKHOCTh M3YYCHHBIX

OpPTaHMYECKUX BEIIECTB 10 MX COCTaBy M CTPOCHHUIO K OMpPEACIEHHOMY




kjnaccy  (rpynme) — coenuHeHuil  (YIWIEBOOOPOABI,  KUCIOPOX |
a30TcoJIepKalie COeANHEHNS, BHICOKOMOJIEKYIISIPHBIE COETUHEHUS), aBaTh

MM Ha3BaHU M0 cucreMaTndeckoit nomenknarype (IUPAC)

1.5

1.6

C(bOpMI/IpOBaHHOCTI) YMCHHA ONpCAC/IATL BHUBL XUMHUYECKON CBS3H B

OpPTaHMYECKUX COCTNHEHISX (OAMHAPHBIE M KPAaTHBIE)

CdopMHpPOBAaHHOCTh YMEHHS MPUMEHSTH: IOJIOKEHUS TEOPHUH CTPOCHUS
opranmyeckux BemniectB A.M. ByTiepoBa miisi 0OBSICHEHUS 3aBUCUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa W CTPOCHWS, 3aKOH COXpPaHEHHS MacChl

BEIIIECTB

2.1

2.2

2.3

yFJ'ICBO)IOpO)II)I. KHCJ’IOpOHCOI{Cp)KaHII/Ie " a30TCOACPIKAIINEC OPTaHUYCCKUC

coenuHEHH. BoIC OKOMOJICKYJISAPHBIE COCTUHECHUSA

ChopMHpPOBAaHHOCTh  YMEHH  MPHBOJUTh TPUBHAIBHBIC  HA3BaHUS
OTACNBHBIX OPraHWYECKUX BEHICCTB (ITWJICH, NIPOMWICH, alleTHUJICH,
STWIEHTIUKONb, TIHWIEpruH, (eHon, GopManpIerun, aneTalbIeTH I,
MypaBbUHAS KUCIIOTA, YKCYCHAs! KUCIIOTA, OJICMHOBAs KUCIOTa, CTeapUHOBAs

KHCIIOTa, TITF0K03a, (PPyKTO3a, KpaxMall, IeJUTF0I03a, TITHIIH)

ChopMHUpOBaHHOCTH ~YMEHHI  XapaKTepu3OBaTh COCTaB, CTPOCHHE,
(bI/I3I/I‘ICCKI/IC u XUMHNYECKHE CBOMCTBA THUITHYHBIX HpeIlCTaBHTCHeﬁ
pa3IMYHBIX KIJIACCOB OPTaHWYECKUX BEMIECTB (METaH, JTaH, JTHIICH,
MIPOIIWIICH, alleTUiIeH, OyTaaueH-1,3, MeTuiOyTaaueH-1,3, 0eH30J1, METaHOII,
STaHOJ, ITHJICHIJINKONb, TIUIEPUH, (PEHOIN, aleTalbIerul, MypaBbHHAS U
YKCYyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmal, IIeJUT0JI03a, aMHUHOYKCYCHas
KHCJIOTA)

CdopMUpPOBAaHHOCTh YMEHHS HILTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKITY
TUIMUYHBIMUA NMPEACTABUTCIIAMMA PA3JIMYHBIX KJIACCOB OPraHNYC€CKUX BCIICCTB
YpaBHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHUX PEAKIMA C UCTIOJIh30BAHUEM

CTPYKTYPHBIX (hopMyI

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepU30BaTh WCTOYHUKH
YTIEBOJIOPOTHOTO ChIPhsi (He()Th, MPUPOJHBINA Ta3, Yroyib), CHOCOOBI HX

nepepadoTKU U MPAKTHUECKOE IPUMEHEHHE IPOJTyKTOB repepadboTKu

XUMHA U )KUA3HB. PacuéThl

3.1

ChopMUPOBAHHOCTh YMEHHM BJIAJICTh CHCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJaX Hay4YHOrO ITO3HAHMS, HUCIIOJNb3YEMBIX B XUMHHM NPH HU3YYCHUHU
BEIIIECTB M XUMUYECKUX SIBICHUN (HAOII0IeHNEe, H3MEPEHHE, DKCIICPUMEHT,
MOJICJIMPOBAHKE), HCIOJIb30BATh CUCTEMHBIC XHUMHYECKUE 3HAHUS IS
MPUHSATUS PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTyallUMAX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTE ~ yMEHMH  CcOONMIOAAaTh  HpaBWjia  IOJB30BaHHA
XUMHYECKOH MoCyA0i 1 1abopaTOpHBIM 000PYIOBaHHUEM, a TAK)KE MpaBUIIa
oOpamieHusi € BeLIECTBAMM B COOTBETCTBHM C HMHCTPYKIMSAMH IO

BBITIOJTHCHHUIO J]a6opaToprlx XHUMHUYCCKHX OIIBITOB




3.3

3.4

ChopMUpPOBAaHHOCTh YMCHHIA IUIAHUPOBATh W BHIMOJHATH XUMHUYCECKUH
OKCTIIEPUMEHT (TIPEBpAIlCHUsT OPTaHWYECKUX BEHICCTB TPU HArpeBaHUM,
MOJTydYeHUE ATHICHA U HM3yYeHHE €ro CBOWCTB, KAYECTBEHHBIC pPEaKIUU
OpPraHUYECKUX BEINECTB, JCHATypaIys OCIKOB MPH HArpeBaHUH, I[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBUU C TPAaBUIIAMH TEXHUKH O€30MMaCHOCTU NPU
oOpalieHun ¢ BelecTBaMu 1 1a00paTOpHBIM 000pyI0BaHNEM; IPEACTABIISAT
pe3yibTaThl XMMHUYECKOTO JSKCIepuMeHTa B (opMme 3alucu ypaBHECHHMA
COOTBETCTBYIOLIUX pEaKiuii U (HOpMYyJIMPOBaTh BBIBOJBI Ha OCHOBE ITHX

pe3yIbTaToB

ChopMUpPOBAaHHOCTh YMEHWH IPOBOAMTH BBIYUCICHHUS MO0 XHUMUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOIHMYECTBA WCXOJHOTO BEIIECTBA WA
MPOAYKTa PEaKIUH 10 W3BECTHHIM Macce, 00BhEMY, KOIMYECTBY OJTHOTO W3

WCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIINH)

3.5

3.6

11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

ChopMUpOBaHHOCTE yYMEHHH KPHUTHYECKH AaHAIM3HPOBATH XHMHYECKYIO
WHPOPMAIUIO, TOTYYaeMYI0 U3 pa3HBIX MCTOYHUKOB (CpelCcTBa MAacCOBOW

nHpOpMaIy, ceTh IHTEpHET U IpyTHe)

ChopMupoBaHHOCTE ~ YMEHUH  cOOJNIOZATh  IMpaBUiIa  HKOJOTMYECKU
1esIeco00pa3Horo MOBEACHUS B OBITY M TPYIOBOH JESTENBHOCTH B IEIAX
COXpPAaHEHUsI CBOErO 3J0POBbSl M OKPYXaloLled MPUPOJHON cpensbl,
OCO3HAaBaTh ONACHOCTb BO3JEHUCTBUS HA XKUBbIE OPTaHU3MBI ONPEIEIEHHBIX
OpPTaHMYECKUX BEIISCTB, MOHMMasi cMmbica mokasarens [IJIK (mpemembpHO
JTOTTyCTUMOM KOHIICHTPAIUH ), TIOSCHSTH Ha IPUMeEpPax Ccoco0BbI YMEHBLIECHUS

Y NPEJOTBPALIEHUS UX BPEJHOTO BO3JEHCTBHS HA OPTraHKU3M YEJIOBEKA

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTATHI OCBOECHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHust

1

TeOpeTI/I‘{eCKI/IG OCHOBBI XUMHH

11

Bianenue  cuctemoil  XMMHUYECKMX ~ 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TTOHATUS (XMMHUYECKUH JIIEMEHT, aTOM, 3JIEKTPOHHAs
obosiouka atoma, S-, p-, 0-dIEKTPOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYIIA,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIILHOCTh, CTEHEHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIN 00BEM, KPUCTAJUTMIECKAs PEIIETKA,
TUTBl XUMHYECKUX PEaKui (OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE, JK30- U
SHJIOTEPMUYECKHE, PEAKIUU HOHHOTO OOMEHa), pPacTBOpP, O3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, ANEKTPOIUTHYECKAS JIUCCOLIMAIHS, OKHUCJIUTEb,
BOCCTaHOBUTEIh, CKOPOCTh XUMHYECKOH PEaKITNH, XUMHIECKOE PABHOBECHE);

TCOpUU n 3aKOHbI (TeOpI/ISI BHCKTPOHHTHHCCKOﬁ Jucconuyaliiuu,




1.2

1.3

14

1.5

Iepronnueckuit 3akon JI.JM. MeHnpaeneeBa, 3akOH COXpaHEHHUs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUHN S3bIK XMUMHH, (DAKTOIOTHYECKUE CBEIEHUS
0 CBOICTBax, COCTaBe, MOJyYeHUH U 0€30I1aCHOM MCIIONIb30BAaHUH BaYKHEHIITHX

HEOPraHU4CCKUX BEUICCTB B 6I)ITy n Hp&KTH‘IGCKOﬁ JACATCIBHOCTH YCIIOBCKaA

CdopMHpOBAaHHOCTh yMEHWH BBIBISITh XapakTepHBIE TIPU3HAKA |
B3aUMOCBSI3b M3yUCHHBIX MOHSITHI, MPUMEHATH COOTBETCTBYIOIINUE MOHSTHUS
MpH ONMHCAHWW CTPOCHHS W CBOWCTB HEOPraHWYECKHX BEIIECTB U WX
MIPEBPAIlICHUI; BBISBISATH B3aUMOCBS3h XUMHUUECKUX 3HAHUN C TIOHITUSIMHU U

MPEACTABJICHUAMU JPYTHUX €CTECTBEHHOHAYYHBIX IPEAMETOB

Bnamenne OCHOBHBIMH METOAaMH Hay4YHOT'O TIIO3HaHUA BELICCTB H
XUMHYCCKHUX SIBJICHUH (Ha6J’IIOI[eHI/Ie, HU3MCpCHUEC, SKCIICPUMCHT,

MOJCITHPOBAHUE )

ChopMupoBaHHOCTH YMEHHH ONPENENATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS
XUMHYECKUX DJJIEMEHTOB B COEAMHEHHUSX pPAa3IMYHOTO COCTaBa, BUJ
XUMHAYECKOH cBA3M (KOBaJCHTHAs, HOHHAsI, METALIMYECKasi, BONOPOAHAs) B
COCIMHEHUSX, THUIl KPUCTAJUIMYECKOW PEIETKH KOHKPETHOrO BEIIeCcTBa

(aTomHas1, MONIEKYIIApHAsl, MOHHAS, METaJUTIYEeCKasl )

ChopMupoBaHHOCT yYMEHHH ONpEACISATh XapakTep cpensl B BOIHBIX

pacTBOpax HEOPTraHUYECKUX COETUHEHUM

1.6

1.7

1.8

ChopMupoBaHHOCTh YMEHHSI KIACCUPHUIMPOBATh XUMHYCCKHE PEAKIIUU 10
pa3IMYHBIM TpHU3HAKaM (YUCIy W COCTaBy pEarupyromuX BeIIeCTB,
TermnoBoMy 3G (HeKTy peakiiu, H3MEHEHHIO CTETICHEeH OKUCIICHHS IIEMEHTOB,

00paTUMOCTH PEaKLIH, YIaCTHIO KaTaln3aTopa)

ChopMupoBaHHOCT YMEHHMH COCTABIIATh YPAaBHEHHS PEAKIMN Pa3THUHBIX
TUTIOB, TIOJIHBIE W COKpAIEHHBIC YpaBHEHHS peaKIui HMOHHOTO OOMEHa,
YUUTBIBAs YCIOBHS, PH KOTOPBIX 3TH PEaKMU HIYT 10 KOHIA

ChopMupoBaHHOCTE YMEHMH NPOBOAMTH PEAKLUH, MOATBEPIKIAIOIINE
KayeCTBEHHBII COCTaB pa3jIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAclO3HABATh
ONMBITHBIM MNYTEM HOHBI, MPHUCYTCTBYIOLUIME B BOJAHBIX PacTBOPax

HCOPraHNYCCKUX BCUICCTB

1.9

ChopMUpPOBAHHOCTh YMEHHMH PacKpbIBaTh CYIIHOCTh OKHCIIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUNA IOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO

OaJylaHca 3TUX peaKIui

1.10

1.11

CdhopmupoBaHHOCT, ~ yMEHHH  OOBSCHATH  3aBUCHMOCTH  CKOPOCTH
XUMHAYECKOH peakunu OT pa3InuHbIX (PakTOpoB

ChopMupoBaHHOCTH YMEHUH OOBACHATH XapaKTEp CMELICHUS! XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3feiicTBua (mpuHImm Jle

[arenbe)

OO61mIas 1 HeOpraHUYECKass XUMUS




2.1

CdopMHUpOBaHHOCTh YMEHHUIN pacKpbIBaTh cMEICT [lepuomudeckoro 3akoHa
AWM. MengeneeBa Hu  JEMOHCTPUPOBaTh €ro  CUCTEMATU3HPYHOUIYIO,

OOBSICHUTENBHYIO M TPOTHOCTHYECKYIO (DYHKIINU

2.2

ChopMUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3yeMeHTOB 1—4 mepuomoB llepmomndeckoii cuCTEMBI
XuUMHUeckux sneMeHToB J[.M. MeHaeneera, HCIONB3Ys MOHITUSA «S-, P-, d-
JNIEKTPOHHBIE  OpOWMTANM», «PHEPreTHYeCKhe  ypPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKHUX OJJIEMEHTOB U HX
COCIMHEHUM no mepuogaM W rIpynnam Ilepuogudeckol  cHCTEMBI

xuMmmudeckux snemeHToB J[.1. MeHnneneera

2.3

ChopMupoBaHHOCT, yMEHHH  XapakTepu30BaTh (OMKMCHIBaTH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Ppa3IMYHBIX KIIACCOB,
MOJTBEPKIATh CyLIECTBOBaHHUE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYECKUMH BEUIECTBAMH C MOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUii

2.4

2.5

ChopMupoBaHHOCTD yMEHUHI yCTaHaBIUBaTh HPUHAMJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB 110 UX COCTABY K ONPENeIEHHOMY KIIacCy (TpyIIe)
COCIMHEHMUH (TPOCThIE BEIIECTBA — METAUIBl M HEMETalUIbl, OKCHIBI,

OCHOBAaHUS, KHCJIOTHI, aM(pOTEpHbIE TUAPOKCHU/IBI, COMN)

ChopMupoBaHHOCT YMEHHH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY IUIS
coctaBiicHUsI (OPMYJ BEIICCTB M YPaBHCHHH XHUMHUYECKHX PEaKIHUii,
cuctemarndeckyto HomeHknaTypy (IUPAC) wu TpuBHanbHBIE Ha3BaHHS
OTJIENIbHBIX HEOPraHWYeCKHUX BeUIeCTB (yrapHbIi Ta3, YIJIEKHCIBIA Tas,

aMMHaK, rameéHas HU3BCCTDb, Heram€Has H3BECTh, IMAUTHECBAA COda, MUPUT U

JIpyTHe)

2.6

ChopmMupoBaHHOCT, yMEHHH  XapakTepu3oBaTh (OMHCHIBATE) — OOIIUE
XMMHAYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB PAa3JIMUHBIX KJIACCOB,
MOTBEPKIATh CYIIIECTBOBAaHUE TeHEeTHYEeCKOM CBSI3H MEXITy
HEOPraHMYEeCKHMH BELIECTBAMU C MOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUii

2.7

ChopMupoBaHHOCTh yMEHWH IJIAHUPOBATh M BBITIONHATH XUMHUYECKUH
SKCIIEPUMEHT  (pasfioKeHHe TIepOKCHAa BOAOpPOAa B  MPHCYTCTBHU
KaTaj3aTopa, OIPEAENIEHUE Cpelbl PACTBOPOB BEIIECTB C IIOMOLIBIO
YHHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (aKTOPOB Ha CKOPOCTh
XUMHYECKOHN PeaKIiy, peakiiii HOHHOTO 0OMeHa, Ka4YeCTBEHHBIE PEaKIIui Ha
cynbar-, kKapOoHAT- W XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHS, DPEIICHHE
9KCIIEPUMEHTAIBHBIX 3agad mo TeMam «Mertamnsl» u «Hemeramne») B
COOTBETCTBHM C NpPaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpallleHHH C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PY/IOBaHUEM; MPEJICTABISITh PE3YJIbTATHI
XUMHAYECKOTO DKCIIEPUMEHTA B (hopMe 3aIiCH YPaBHEHUH COOTBETCTBYIOIMX

pCaKLII/Iﬁ n (l)OpMyJ'II/IpOBaTL BbIBOJbI HAa OCHOBEC 3TUX PE3YyJILTATOB




2.8

2.9

CdopMupoBaHHOCTh YMEHUH COOTFOIATH ITPABIIIA MTOJB30BAHUSI XUMUYESCKOM
nmocyaoi u 1abopaTopHEIM 000PYZAOBaHNEM, a TAKXKe MpaBUiIa OOPAIEHHS C
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIMSAMHM 10  BBITIOJHCHUIO

na6opaTopHHx XUMHUYCCKHUX OITBITOB

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BAaTh XHMHUYECKHE TPOIIECCHI,
JISKAITUE B OCHOBE IIPOMBIIIICHHOTO MOTYYCHUSI CEPHON KUCIIOTHI, aMMHUaKa,
a Taxke c(hOpMUPOBAHHOCTH MTPEJICTABICHUH 00 00X HAYIHBIX MTPUHIIATIAX

" 3KOJIOTHYCCKHUX npo6neMax XUMHYCCKOTr'0 MpOn3BOJACTBA

3.1

3.2

3.3

Xumus u xku3Hb. Pacu€Tsl

ChopMHUpOBAaHHOCTh TPEICTABICHUH O XHMHYECKOW COCTaBIISIOMICH
€CTeCTBCHHOHAYYHOH KapTHHBI MHpPA, POJIM XUMHH B MO3HAHUH SIBICHUM
npupoabl, B (OpPMUPOBAHWUM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €&
(hYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS PEeIIeHUs MPAKTUIECKIX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MPUPOIHON cpene

CdopMHpPOBAaHHOCTh YMEHUH KPUTHUYECKHA aHAIM3UPOBATh XUMHUYECKYIO
WHQOPMAIUIO, MONyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEICTBA MacCOBOI
KOMMYHUKAIINH, CeTh HTEPHET U ApyTHE)

ChopMUpPOBAHHOCTh ~ YMEHHMM  COOJIFOATh  MpaBWiia  3KOJOTHYCCKH
1eNIecoo0pa3Horo MoBEJCHUSI B OBITY M TPYIOBOH AEATEIBHOCTH B LEISAX

COXPAHEHUs CBOETO 3/I0POBbsS U OKPYXKAIOILIEH IPUPOIHOMN CpeIbl

3.4

3.5

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHSI Ha >KUBBIE OPTaHU3MBI ONPEAETEHHBIX
BellecTB, NMOHMMas cmbicn mnokasarens [IJIK, moscHATe Ha mpuMepax
CITIOCOOBI YMCHBUICHUA W MPEAOTBpAIICHHA MX BPEIHOI'O BOSJJ;CIZCTBPISI Ha

OpraHu3M YCJIOBCKaA

CdopMHUpPOBAaHHOCTh YMEHUW MPOBOJUTH BHIYMCICHUS C WCIOJIH30BaHHEM
MOHATHS «MaccoBasi JOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHIA
ra30B MPH XUMHUYECKHUX PEAKIHMSIX, MacChl BEIIeCTBa WM 00BhEMA Ta30B IO
M3BECTHOMY KOJIMUECTBY BEIECTBAa, Macce WIM O00BEMY OJHOr0 U3
YYaCTBYIOIIUX B PEAKIIMH BEIECTB, TEIIOBOTO 3 deKTa peakuyu Ha OCHOBE

3aKOHOB COXpaHE€HUA MaCChbl BEHIECTB, ITPEBPALICHUA U COXPAHCHUA SOHEPIrUun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

11

1.2

1.3

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

TCOpCTI/IqCCKI/Ie OCHOBBI OpFaHH‘lCCKOﬁ XUMHH

[IpenmeT oprannyeckoll XUMHH: €€ BOSHUKHOBEHNE, PA3BUTHE U 3HAUCHHUE B MTOTyIEeHUN
HOBBIX BEILIECTB W MaTepuajoB. Teopusl CTpOeHUs] OpraHUYeCKUX coeAuHEeHuH A.M.
Bytneposa, e€ 0OCHOBHBIE MTOJIOKEHUS

CrtpykTypHBIE (hOPMYITBI OpPraHUYECKHUX BemecTB. | 'oMonorus, nzoMepusi. XuMudecKas
CBSI3b B OPTaHMUECKHUX COCIMHEHUSIX — OIMHAPHBIC U KpaTHbIE CBs3U. [IpeacTaBnenue o
KJIAaCCU(UKAIIH OPTaHMIECKUX BEIIECTB

HomeHnknarypa opraHu4eckux COEIMHEHUH (cucTeMaTHyecKas) U TpPUBHAJIbHBIC

Ha3BaHUS BaKHCUIIIHX HpCI[CTaBI/ITeJIGI\/'I KJIaCCOB OPraHU4YCCKUX BCHICCTB

21

YrneBonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, OMOJIOTHMUYECKUH psii. MeTaH W 3TaH — mpocTeiiiye
MPENCTaBUTENH AJIKAHOB: (PU3NUECKUE U XUMUIECKHE CBOMCTBA (PEaKLUK 3aMEILECHUS 1

TOpeHws), HaX0KJAeHNEe B IPUPOJIE, TOTyUeHHE U TPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH pAa. DTHIIEH U MPOTIMIIEH — MpoCcTeiIre
NPENCTaBUTENN  ANKEHOB: (u3ndeckne ¢ XHMHYECKHME CBOWCTBA  (peakUuu
THUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlMM, OKHCIEHUS U IOJIUMEpHU3aIiN),

IMOJIYYE€HUE U IPUMEHCHUEC

Anxanuensl: Oyraguen-1,3 u metnnOyramuen-1,3: cTpoeHne, BaXHEUIIIHE XUMHIECKUE

CBOMCTBa (peakuys noaumepusanun). [lomyueHne CHHTETUYECKOTO KaydayKa U pE3UHBI

24

2.5

2.6

AJNKHHBI: cOCTaB W OCOOEHHOCTH CTpPOEHHS, TOMOJIOTHUECKHH psia. AICTWIEH —
MPOCTEHIINHI MPEACTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE U XUMUYECKHUE
CBOMCTBa (peakiuM THIPUPOBAHUSA, TaAJOT€HUPOBAHUS, THJIpaTallid, TOPEHHUs),

MOJIy4YCHUC U IPUMCHCHUC

Apensbl. benson: cocraB, cTpoeHue, (GU3NUECKHE U XUMHUYECKHE CBOWCTBA (peakLuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJydYeHHE W TpHUMEHEHHe. TOoJyol: COCTaB,
cTpoeHue, (U3MYECKHe M XHMHYECKHE CBOMCTBA (pEeakUuH TaJlOTCHUPOBAaHHUA U
HUTPOBAHUS), MOJydYeHHE U NMPUMEeHeHre. TOKCHYHOCTh apeHoB. ['eHeTnueckas CBS3b

MCXKAY yriieBOAOpOAAMH, IMIPUHAJICI)KAIIUMHU K PA3JINYHBIM KJIacCaM

[IpupoaHbie HICTOYHUKH YTIE€BOAOPOAOB. I IpuponHbIii ra3 U NomyTHBIE HEQTSIHbIE Ta3bI.
Hedtp u e€ npoucxoxnenune. CriocoObl nepepaboTku HeTH: MeperoHka, KPEeKHHT
(TepMuYecKUH, KaTalIWTHYECKHi), muponu3. [IpoaykTel mepepaboTKu HepTH, HX
MPUMEHEHNE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroysib W TpPOAYKTH €ro

nepepadoTKu

Kucnopoaconeprxarmye opraHUIIeCKUe COSTUHEHUS

3.1

Hpe,Z[CJ'H:HI:IC OAHOATOMHBIC CIIMPTHI. MeTaHOII U 3TaHOI: CTpOCHUC, (1)I/I3I/I‘ICCKI/IC n

XIUMHYECKHE CBOMCTBAa (PEaKIMHM C aKTHBHBIMH METaJUIaMH, TaJOT€HOBOJOPOAAMH,




FOpeHI/IC), IMPUMCHCHHUC. BO)IOpO,Z[HI:Ie CBs3U MCXKAY MOJICKYJIaMH CIIUPTOB. I[eﬁCTBHe
MC€TaHOJIa ¥ 9TaHOJIa Ha OpTraHU3M YCJIOBEKA. MHuoroaToMHBIE CITMPTHI. OTHUIEHTIIUKOIIb
" TJIMLCPUH: CTPOCHUC, (1)I/ISI/I‘-ICCKI/IC U XUMHYCCKHE CBOMCTBA (B33HMO,HCI>'ICTBHG COo
IOCJIOYHBIMU METallllaMH, Kad€CTBCHHasd p€aKIud Ha MHOI'0OAaTOMHBIC CHI/IpTLI).

HCﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHCHI/Ie rimmaepruHa U 3TUJICHITIMKOJIA

3.2

3.3

3.4

3.5

deHoI: CTPOCHUEC MOJICKYJIbI, (1)I/IBI/IIICCKI/I€ U XHMHYECKHE CBOHCTBAa. TOKCHYHOCTH

(dhenomna. [Ipumenenue deHoa

Anpaerunbl M KeTOHBL. DopManmbIerwum, aneTanbACTHA: CTpoeHHe, (DH3MYECKue |
XMMHUYCCKAE CBOWCTBA (peaKIMd OKHCICHHS W BOCCTAHOBJICHHUS, KadueCTBCHHBIC

peakuum), moydeHre U IpUuMEHEeHHEe

OnHOOCHOBHBIE IIpE/IEIbHBIE KAPOOHOBBIE KUCIOTEL. MypaBbuHAsI U YKCYCHAsI KUCTIOTHI:
cTpoeHue, GU3NUECKIE U XMMUIECKHE CBOICTBA (CBOWCTBA, OOIIKE [T Ki1acca KHCIOT,
peakimsa 3TepudHUKanMM), MONyuYeHHe M HpuMeHeHue. CTeapuHOBas M OJEHHOBAs
KHCJIOTBI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MBLIa KaK COJH BBICIINX

KapOOHOBBIX KHCIIOT, UX MOIOIIIEEe TEHCTBUE

CroxHble 3(hupbl KaKk IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CI0KHBIX 3(HUPOB.

Kupsl. I'nnponus sxupos. Ilpumenenue xupos. bruosioruueckas poib KUPOB

3.6

VYrneBoapl: coctaB, KiaccuuKanus yriaeBoAoB (MOHO-, JAW- M MOJHCAaXapHIIbI).
I'moxo3a — mpocredmmii MOHOCaXxapua: OCOOEHHOCTH CTPOSHHS MOJEKYJIIBI,
(dusnueckne ¥ XUMHYECKHE CBOWCTBa (B3ammopeiicteue ¢ ruapokcumom meau(ll),
OKHCIIEHWE aMMHa4YHBIM pacTBopoM okcuma cepedpa(l), BoccraHoBneHHe, OpokeHHe
TIIIOKO3BI), HAXOXK/ICHUE B MIPUPOAE, MPUMEHEHHE, Onooruueckas posb. GorocuHTes.
@pyKTo3a Kak M30Mep IIMIOK03bl. Kpaxman u 1eiunosno3a Kak IpUpOAHbIE HOIUMEPHL.
Crpoenue kpaxmana ¥ 1e/UTr0sIo3pl. Pu3ndeckre 1 XMMHUYECKHE CBOWCTBA Kpaxmaia

(FI/IILPOJ'H/IS, Ka4CCTBCHHAA peakKusd C I/IO,I[OM)

A3zoTcozepKaIiiue OpraHndeCcKue COSTMHCHUS

4.1

AMHWHOKHUCIIOTHI Kak aM(pOTepHble OpraHu4Yeckue coeluHeHus. Duzuyeckue wu
XMMUYECKHE CBOWCTBA aMHUHOKHCIIOT (Ha MpUMepe IIMuuHa). bruonoruueckoe 3HaueHue

aMuHOKHCIIOT. IlenTrasl

4.2

Benku xak mpupoaHbIE BEICOKOMOJIEKYISPHBIE coequHeHns. [lepBudHas, BTopudHas U
TpEeTHYHAS CTPYKTypa OJIKOB. XUMHUUECKUE CBOHCTBA OCIKOB: THPOJIN3, ICHATYPAIIHS,

Ka4CCTBCHHBIC PCAKIINU HaA Oeku

BLICOKOMOJ'ICKyHHpHLIC COCIUMHCHUA

5.1

5.2

OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJICKYJISIPHBIX CO€)IPIHGHPII7[I MOHOMCED, ITOJIUMED,
CTPYKTYpPHOC€ 3BCHO, CTCICHL [IOJIMMCpU3ALIUU, CPpCAHAA MOJICKYJISIpHAasgs Macca.
OcHOBHEBIE METO/JIbl CUHTE3a BBICOKOMOJICKYJIISIPHBIX Coe)II/IHeHI/Iﬁ — NOJIMMEpU3aIuia u
TOJIMKOHACHCAIIA

BKCHepHMeHTaﬂBHBIC METOJbI U3YUCHHA BCIICCTB U UX HpeBpaIl[eHHﬁI O3HaKOMIJICHHE C

06pa3uaMH IMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIJIaCTMACC, KAYy4YYyKOB. HOqueHHe

CHUHTCTUYCCKOI'O KayuyKa U pC3UHbI




11 KIIACC

Kon

IIpoBepsieMblii 31eMEHT CO/IEPKAHUSA

11

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

XuMmudeckuii 37emMeHT. AToM. Smpo aroma, HM30TONBL. OJIEKTpOHHAS 000JIOYKa.
DHepreTHYecKHe YPOBHH, TMOAYPOBHH. ATOMHBIC OpOHTamd, S-, P-, 0-3JI€MEHTHI.
Oco0eHHOCTH pacpene/IcHHUs AJICKTPOHOB 110 OPOHUTAIISIM B aTOMaX 3JIEMECHTOB ITEPBhIX

qumpéx NEPUOIa0B. 9J'IGKTpOHHa$I KOH(bI/II‘ypaHI/Iﬂ aTOMOB

1.2

1.3

Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema XuMuyeckux snemeHtoB JI.H.
MenneneeBa. CBsS3b IEpHOAMICCKOTO 3aKoHa U [leproandaeckoit CHCTEMbI XUMHUYIECKUX
snementoB JI.MI. MenzaeneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS! CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX M CIOKHBIX BEIIECTB IO TPyMIaM U MepuoaaM. 3HauYeHUE TEPHOIUIECCKOTO

3aKOHA B Pa3BUTUH HAYKU

Crpoenue BemecTBa. XWUMHYECKasi CBsI3b. BUIBI XMMHYECKOW CBSI3M (KOBaJIEeHTHAsS
HEMOJIApHasA W IOJIApHasA, MOHHAad, MeTaJ'IJII/I‘-IeCKaSI). WMoHpl: xaTMOHBI M aHWUOHEI.
MexaHn3Mbl 00pa30BaHUsl KOBAIEHTHOW XUMHYECKOU CBsI3U (OOMEHHBIN M IOHOPHO-

aKIenTopHbIN). BomopoaHas cBs3b

14

BasieHTHOCTB. DNEeKTPOOTPULATEIbHOCTh. CTENEHb OKUCICHUS

1.5

1.6

BemiectBa MoeKyJIIpHOr0 ¥ HEMOJIEKYJIIPHOTO CTPOEHNUS. 3aKOH IIOCTOSIHCTBA COCTABa
BelecTBa. THITBI KPUCTAUNINYECKUX PEMIETOK. 3aBHCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KpUcTaJuIMueckoi pemérku. Ilonstue o paucnepcHelx cucreMax. HcThHHbBIE H

KOJUIOUAHBIC paCTBOPLI. MaccoBas A0JIs1 BEUICCTBA B PaCTBOPE

Knaccudpukanus nHeopranmueckux coenuHeHunid. HomeHkiaTypa HeEOpraHHYECKUX

BEILIECTB

1.7

Xumuueckas peakius. Kimaccudukanuss XMMAYECKUX peakiii B HEOPraHMYECKOH U
OpPraHWYECKOW XWUMHUH. 3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHHA H

peBpalCHus SHEPTHUU IIPU XUMUUYCCKUX PEaKIUAX

1.8

CKkopocTh peakyy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (aKTOPOB

1.9

1.10

O6patumble peakini. XUMHYECKoe paBHOBecHe. DaKkTOpbl, BIUSIONINE HA COCTOSIHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle llarense

BHGKTPOHI/ITI/I‘IGCKa}I Jucconualus. CunbHbBIE U ClTa0bIe SJICKTPOJIUTEI. Cpe;[a BOJHBIX

PacTBOPOB BEIIECTB: KHCIasl, HEeHTpaIpHasl, IesouHast. Peakim HoHHOTO 0OMeHa

111

2.1

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU
Heopranuueckas xumus

Hemerannsl. Ilonoxkenne HemerannoB B llepuonmdeckoil cucTteMe XUMHYECKHX
anemenToB J[.. MenneneeBa u 0COOEHHOCTH CTpOeHHS aTOMOB. PH3nYecKue CBOWCTBA

HEMETAJJIOB. AJUIOTPOIHMsI HEMETaIoB (Ha IpuMepe Kuciopona, cepsl, ¢ochopa u

yriiepoia)




2.2

XVMHUUYECKUE CBOMCTBA BaKHEHIINX HEMETAJIIOB (TaloreHoB, Cephl, a3oTa, docopa,
yriaepoja U KpeMHHUs) M UX COCOUHEHUM (OKCHAOB, KUCIOPOACOAEPIKALIMX KHCIOT,

BOJOPOAHBIX COCHHHGHHﬁ). HpI/IMGHGHI/Ie BaXHCHUIIINX HEMETAJIJIOB U UX COG)II/IHGHI/Iﬁ

2.3

2.4

2.5

Mertaibl. [lonoxenue MetaioB B [lepnonndyeckoil CUCTEME XUMHUECKUX 3JICMCHTOB
J.1. MenneneeBa. OcoOCHHOCTH CTPOSHHUS SJIEKTPOHHBIX 000JI09EK aTOMOB METAIITIOB.
OO0mue puznyeckue CBolicTBa MeTaIIOB. CIUIaBbl METAJLIOB. DJICKTPOXUMHUYUCCKUHN Pt

HanpspKEHUH METalJIOB

XWMHYECKHE CBOWCTBA BAKHEHUITMX METAUIOB (HATPHUU, KalWi, KalbIMi, MarHui,
QTFOMUHHHN, ITUHK, XPOM, KeJIe30, MEJb) ¥ KX coeiuHeHM. OOIIre CrIocOObl TOTYYeHUS

MCTaJIJIOB. HpI/IMCHCHI/IC MCTAaJIJIOB B 6BITy " TCXHUKC

I'emeTnueckass CBSI3b HCOPraHUYCCKUX BEIIECTB, IIPHHAIICKAIIUX K pas3IMYHbIM

Ki1accaM

3.1

3.2

3.3

XHUMHSA U )KU3HD

Ponp xuMuum B 00€CIIEUCHHMH SKOJIOTHMYCCKOHM, JHEPreTUYeCKOW | IHUIINEBOM
0e301acHOCTH, Pa3BUTHH MeIUITUHBL. [I0HITHE 0 HAyYHBIX METOJaX MIO3HAHUS BEIIECTB

U XUMHUYECKUX pEaKLHi

[IpencraBnenuss o0 OOmMX HAYYHBIX TMPHHIUIAX MPOMBIIIIEHHOTO TONyYCHUS
BOKHEHMIIMX BewecTB. YelnoBeK B MHUpE BELIECTB M MaTEpUANOB: Ba)KHEHIINE
CTPOMTEbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepHalIbl, KPAaCKH, CTEKJIO, KepaMHKa,
MaTepHaiabl ISl JIEKTPOHHWKH, HAaHOMAaTepHajbl, OPraHUYECKUE W MHHEPaIbHBIC
ynoOpeHus

Xumus u 310pPOBLC YCITIOBCKA: IIpaBUjia UCIIO0Jb30BaHUA JICKAPCTBCHHBIX MPCIapaTos,

IpaBuIa 0€30IMaCHOr0 UCIOIB30BAHUS npernapaTroB OBITOBOM XUMHU B HOBCGHHGBHOfI

KHU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; non penakmueit Jlynuna B.B., OGuiecTBo ¢ orpannueHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBoO
«IIpocsemenue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., [lpo3nos A.A., JIlynun
B.B.; nox penakuueit Jlynuna B.B., OO1iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

LHOC Mos mikosa https://myschool.edu.ru/

SKnacc https://www.yaklass.ru/
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