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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yuérom Konrenuu npemnogaBanus yaeOHOTo
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickorn denepanuu Ha nepuof 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEIACTBAMU
yuebHoro npeameta «Xumush» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHMSI U 001LEH KYIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe 0oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEer0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOEHHE KOTOPOTO OINPENEIEHBI B IMPOTpaMME IO XMMHH C
y4€ToM crenu@uKkd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MHUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEIITHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
co3ujaTelibHas, KaK Hayka BBICOKMX TEXHOJOTUN HampaBlieHa Ha pelIeHUue
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
obOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIHH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00yJaromuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aromiei 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHUsI I0TNONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMA KYJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICITMBATH MHPOPMAITHIO U IPUMEHSATH €€ TSI IOTIOJTHEHUS 3HAHUH,
pelieHus] MHTEJUIEKTYaIbHBIX U KCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO MHUPA, 0OYCIOBIICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKHUX MpoOeM, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXcsl TPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUSI H TIOCTPOSHUS TIpeAMeTa MpeayCMaTpuBarOT (GopMUpOBaHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEILCKOW JIEITEIbHOCTH, 3aHMMAIONIEH Ba)XXKHOE MECTO B IIO3HAHWU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIESATEITLHOCTH YE€JOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NMOAXOJ K ONPEACICHHIO LEIEH HU3YYEHUS
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHWS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHHI
OPUCHTHPOBATHCSI B MHUPE BEIIECTB M XWUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IIPHUPOJIC, B IPAKTHUECKOHN 1 MOBCETHEBHOM KU3HH;

e pPa3BUTUE YMEHUU U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeIMETa B MporpaMMe 1o XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroms B
MPETOAABAHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIIYCKHHMKa 00111€00pa30BaTEIbHON OpraHu3alyy, BIAJCIOUIET0 HE HaObOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO MMOJyYEHHUS 3HAHUN U IPUMEHEHUS UX B PCATBHON KU3HH JIJIST PCIICHMSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 9TUM npu U3yueHUH peaMeTa « XUMHUs» JOMUHUPYIOIee 3HaUeHNE
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranus oO0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOUMBIX ISl IPUOOPETEHHS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TO3HINA SKOJOTHYECKOMN
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOIHYIO CPEIy;



pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH IS TIOMCKA W aHalnu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U TPOBEACHUH XHMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOIONONB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOiiero oOpa30oBaHUS MNPEAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN o0sacTh «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopuss CTpOEHUs OpPraHHMYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemiecTB. HoMeHkmnaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTeprUaJaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YecKuil), mnuponus. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KojuieKuuu «HedTb»
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUuh C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BonopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBHe Ha
opraHusM 4enoBeka. [[pumeHeHre riuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpneruibel U Kemouwvl. DopMmanbleru, —aneTanbAETHN:  CTPOECHUE,
dusznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYCHHE U IPUMEHEHHE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCTIOT, peakius dTepudukanuu), moiydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHbIE KApOOHOBBIX KHUCHOT. ['muponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KiacCHU(HUKanus  YrJIeBOAOB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npocteummii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
memu(ll), okucienne aMmMuadHbIM pacTBopoM okcuga cepedpa(l), BocctaHoBieHue,
OpOo’KeHHE TITIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKas POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uemtono3bl.  dusnyueckue W XUMHUYECKHE CBOMCTBA Kpaxmaya (THAPOIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOIECHCTBHE TJUIIEPUHA C
rugpokcuom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcozeprKalllie OPraHuueCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OoTepHbIe opraHndeckue coeauHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIe COeTUHEHUs]

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAVMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]UKalus, NepuoJIuIHOCTb, HaOIIOAeHNE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢oTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MUTaHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonnuecknii 3akoH u [leprnoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepHOIUYECKOr0 3akoHa M llepmoandeckoll cucTteMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM M MepUoiam.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(koBaJIeHTHasi HEMOJSpHAs W IOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBI U JIOHOPHO-
akienTopHbeiil). BogopogHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okuciieHus. MIOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 101 BEecTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYEecKas CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss —XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalbie d7IeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAsL.

OKUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTAUIMYECKHX PEHIETOK, HAOJIOJIeHuE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HUHUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
PaKTUYECKON padboThl « BiusiHUE pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilosoxkenne HemetauioB B llepumogumueckoil  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJEHHE M OIMCAHHE JIEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa WU 00bEMA ra3oB IO M3BECTHOMY KOJIUMYECTBY
BEILIECTBA, Macce WiIK O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM KOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTE€pHasbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS TTPENapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H NpU  H3YYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIBI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHCKOXO3IUCTBEHHOE IPOU3BOJICTBO, ITUIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX TIPErapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HaydHo-mMeTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1e MOTUBALIUU K O0yUCHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU I€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
MPOEKTOB, PEIICHNHU YU€OHBIX 1 TO3HABATENbHBIX 3344, BHITOJIHEHUU XUMHUYECKHX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LIECHHOCTHOIO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ IM03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMKU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 ITOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U TMOCTYIKHM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU I3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOr0 OOpalleHusi C BEHIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

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

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U PE3yibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIONB30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUM U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTUBOCTOSITH UAECOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PALMOHATIHLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IHUBUJIM3ALHN: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUeHUU YCIOBUN
YCTENIHOTO TPY/JA ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHHUM OKPY>KAIOIIEro Mupa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

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

UHTEpeca K 0COOEHHOCTSAM TpyJa B Pa3IMUHbIX chepax mpodeccuoHaIbHOM
JESITEIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIEC NEeHWCTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOW KOMIIECTCHITUN O0yJarOIIIXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOSITETbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JIEeITEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYX ACHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE MTPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpoOBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaIMK, HEOOXOMUMOW Jis BBIMOJHEHUS YYCOHBIX 3amady
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO IpoeKTa U (pOpMyIHpOBaTH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTD, OMpenensss e€ Ienu W 3a7add, KOHTPOJIMPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BBIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHUMHYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00O0CHOBAaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamIEHHAas), MOJb, MOJIApHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, yHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBbI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMya OpraHMYECKMX BEIIECTB W YpaBHEHUW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILTIOCTPAIUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTABY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHUBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (GopMabIeTu], aleTanblIerul, MypaBbHUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOM CBSI3M B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHIJIUKOJIb, TJIULEPUH, (GEHOII,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

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

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XHUMHH TIPH MW3yUYCHUH BEIIECCTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W Ja0OpaTOPHBIM OOOpYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATh U BBHIMOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MTPU HArPEBaHWH, [IBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUU
C TMpaBWJIaMHW TEXHHUKU O€30MaCHOCTH TpH OOpaIieHuH ¢ BEIIECTBAMU |
7a00paTopHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUN COOTBETCTBYIOUIUX pEAKIHUA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS W OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX M CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIUINYECKas, BOJIOPOJIHAS ), KPUCTAIIMYSCKAs PEIIETKA,
TUNBl  XUMHUYECKUX  pEaKIMH, PacTBOpP, DJICKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAST JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTHYECKON auccolumanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMHMUYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEJIOBEKA,

chOpPMHPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIINE MOHSATUS MPU
OMMCAaHWUU HEOPTraHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJIH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUsI OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cHUcTEMbI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckon cuctembl XuMuueckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOIO OanaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHHS C HCIIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKLUSMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIA3aTopa,
ONPENEJICHUE Cpeabl pPacTBOPOB BEUIECTB C IMOMOINBI  YHHUBEPCAIBHOI'O
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metamey u «HemeTramib»y) B COOTBETCTBHHM C TMpPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yIBTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIeCO00pa3HOro TOBEAEHUST B OBITY MU TPYAOBOH JEATEIBHOCTH B LEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaATe Ha mpuMepax cnocoObl YMEHBIIEHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3AEUCTBHSI HA OPTraHU3M YEIOBEKA,

JUIsl 00y4arouuxcsli ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne n/m P Kontpoabubie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipeamet opranudeckoit Xxumun. Teopus
1.1 CTPOCHHS OPraHNYCCKUX COSIUHCHHMN A 3 bubmorexa [JOK
' p P A ' https://m.edso00.ru/7f41a636
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 IIpenensHbIe YIIIEBOAOPOALI — AJTKAHBI 2 bubmorexa [JOK
' pest T HOpO https://m.edso00.ru/7f41a636
99 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1 bubmuorexa [JOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
2.3 A 2
POMATHICCKHE YIACBOROPOAK! https://m.edso0o.ru/7f41a636
54 [IpupoaHbIE HCTOYHUKH YIJIEBOLOPOIOB 3 1 bubnnoreka [JOK
' U UX nepepaboTka https://m.edso00.ru/7f41a636
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
bu6mmorexa [IOK
3.1 . D 3
Criprhl. Geron https://m.edsoo.ru/7f41a636
3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1 bu6mmoreka [JOK

CrnoxHble 3¢upbl

https://m.edsoo.ru/7f41a636




bu6mmoreka [IOK

33 YTaeBOzE! 3 https://m.eds00.ru/7f41a636
Uroro mo pazneny 13
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHus
bubmuoreka [JOK
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 3 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
Paszgea S. BoicokoMoJIeKy/JIsIpHbIE COeIUHEHUSA
bu6mmoreka [IOK
51 ITnactmaccer. Kayuyku. Bomokaa 2 https://m.edsoo.ru/7f41a636
Uroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoMoB. [lepuonnueckuit 3aKoH
11 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 bubmorexa HOK
' pHoL https://m.edso00.ru/7f41a636
anemenToB /I. 1. Menaeneera
12 Ctpoenue BeniectBa. MHorooopasue 4 bubnuorexa [JOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
13 AMMHECKHE peaKiliti 0 1 1 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
bu6mmoreka [IOK
21 Merans: 0 1 https://m.eds00.ru/7f41a636
bu6nmoreka [JOK
22 Hemeranmot d 1 1 https://m.eds00.ru/7f41a636
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 5 bubmuotexa [JOK
' BEILIECTB https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 bubmorexa [JOK

https://m.edsoo.ru/7f41a636




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyectBo yacos DJIeKTPOHHbBIE
Ne uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n u3ydeHusi oOpa3zoBaTe/ibHbIE
pecypchl
[Ipeamer opranu4eckor XUMHH, €€
1 BO3HUKHOBEHHUE, pa3BUTHE U bubnuorexa LIOK
P https://m.edso0.ru/7f41a636
3Ha4YeHUe
Teopus ctpoeHHst OpraHM4ECKUX
2 coequHenunit A. M. Byrneposa, eé bubmmorexa LOK
- Vi BYHICpoBa, https://m.edso0.ru/7f41a636
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
OpPraHMYECKUX BEIIECTB.
3 HpOMeHKJ'IaT a (cucreMaTuyeckas) u bubmmorexa LIOK
P https://m.edso00.ru/7f41a636
TpUBHUAJIbHbIE HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, bubnmnoreka [JOK
TOMOJIOTUYECKHUU P https://m.edsoo.ru/7f41a636
5 MeraH u 3TaH — npocTenimne bubnnoreka [JOK
MPEACTABUTENIN AIIKAHOB https://m.edsoo.ru/7f41a636
5 AJIKEHBI: COCTaB M CTPOCHHUE, bubmuotexa [JOK
CBOMCTBa https://m.edso0o.ru/7f41a636
7 OTUiEH U IPONWIEH — NpoCTeine bubmuoreka [IOK

NpEACTAaBUTCIIN AJIKCHOB

https://m.edsoo0.ru/7f41a636




[TpakTrueckas padora Ne 1.

8 «[lomyuenne aTUICHA U U3yUYECHUE bubmmorexa LIOK
yqv i https://m.edsoo.ru/7f41a636
€ro CBOWCTB»
Ankannensl. byraguen-1,3 n
9 MCTI/IJ"II[6 a Heﬁlg [Tomyuenue bubmmorexa LIOK
THEA - I https://m.edso0.ru/7f41a636
CHUHTETHYECKOr0 KayuyyKa U Pe3HHbI
AJKWHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUM PSI. bubnuorexa [JOK
AnleTusieH — npocTeniumn https://m.edsoo0.ru/7f41a636
IPEJCTaBUTEIb AIKMHOB
11 Brrunciienus o ypaBHEHHIO bubnuorexa [JOK
XMMHYECKON peaKiuu https://m.edsoo.ru/7f41a636
12 ApeHsbl: GEH30J1 U TOTYOII. bubnuoreka [IOK
TokCcHYHOCTH apEeHOB https://m.edsoo.ru/7f41a636
I'enernueckas cBs3b
13 JIEBOIOPOOB, IPUHAUIEKAIINX K bubmmorexa [OK
t AOPOJOB, TIPHHA B https://m.edsoo.ru/7f41a636
pa3IMYHBIM KJ1accam
[IpupoiHBIE HICTOYHUKHU
14 YII€BOAOPOAOB: IPUPOAHBIN ra3 U bubnnorexka [JOK
MONyTHBIE HEPTSHBIE ra3bl, HePTH U https://m.edso00.ru/7f41a636
MPOAYKTHI €€ mepepadoTKH
[IpupoiHBIE NICTOYHUKHT
15 YIJIEBOJOPOJOB: IPUPOAHBIN ra3 U bubnnorexka [JOK
MOTMyTHBIE HEPTSHBIE ra3bl, HePTH U https://m.edso0.ru/7f41a636
MPOAYKTHI €€ nmepepadoTKH
16 KonTponbHas pabora no pazaeny bubmuoreka [IOK

«YTII€BOIOPOABD)

https://m.edsoo.ru/7f41a636




HpeneanHe OIHOATOMHBIC CIIUPTHI:

17 METaHOJ U 3TaHoJ. Bomoponuasa bubmmorexa [IOK
- BONIOPOR https://m.edso0o.ru/7f41a636
CBA3b
18 MHOroaroMHble CIUPTHI: bubnmoreka [JOK
STUJICHTJIMKOJIb U TJIMLEPUH https://m.edsoo.ru/7f41a636
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
19 ¢busnvecKre 1 XUMHUECKUE bubmorexa LIOK
. https://m.edso0.ru/7f41a636
CBOMCTBa, IPUMEHEHNE
20 Anpaeruabpl: GopMaIbICTHI U bubnnoreka [JOK
areraabIerua. AeToH https://m.edsoo.ru/7f41a636
OIHOOCHOBHEIE IPEJEIIHLHBIE
21 Kaﬂ OOHOBEIE KI/ICJ‘II())TiI' MypaBbUHAS Bubmorexa ITOK
p - MYP https://m.edso0o.ru/7f41a636
1 yKCyCHasi
IIpaxtrueckast padora Ne 2.
22 <<£BOI>'ICTBa acho a YKCYCHOH bubmmorexa [TOK
p pa ykey https://m.edsoo.ru/7f41a636
KHACIOTBDY
CreapuHOBas U OJICMHOBASI KUCJIOTHI,
23 KaK IIPEICTaBUTEIN BBICIITUX bubmorexa [TOK
p https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHUCIOT
Mp11a KaK COJIM BBICIIAX
24 KapOOHOBBIX KHUCJIOT, UX MOIOIIEE bubnnorexa [IOK
13 ’ - https://m.eds00.ru/7f41a636
neiicTeue
Crnoxasble >GUPBI KaK IPOU3BOJHBIE
25 Ka 6OHOBLI)((I) KII?ICJ'IOT FI/I: onnf bubnnorexa [IOK
P - P https://m.edsoo.ru/7f41a636
CIIOKHBIX 3(hHUpOB
26 XKupsl: ruIpOIN3, IPUMEHEHHE, bubnnoreka [JOK

OuoJIOrnYecKast poJib KHUPOB

https://m.edsoo0.ru/7f41a636




yI‘J’ICBO,I[bIZ COoCTaB, KJ'IaCCI/I(bI/IKaHI/Iﬂ.

7 B N ' 1 bu6mmoreka [IOK
KHCHIIIE NPCACTABITEIH: https://m.edso0.ru/7f41a636
TIII0K03a, PpyKTO3a, caxapo3a
Kpaxman u nemmrosnnos3a kak bubmuoreka [JOK
28 1
MPUPOAHBIE OJIUMEPHI https://m.edso0.ru/7f41a636
K as pabora 1o pazje
29 IZ)HTP ObHAs paboTa Ho pasiieny 1 bubmmoreka [JOK
(RHCIOpOAICOEpRative https://m.edso0.ru/7f41a636
OpPraHUYECKUE COCTMHCHUS
bu6mmoreka [IOK
30 AMHHBL: MCTHIIAMHUH H aHHIHH . https://m.edsoo.ru/7f41a636
A 0 aKk amdore e
" MUHOKHUCIIOTHI KaK aM(OTEPHBI . BuGmrorexa LOK
OPTAHMHCCIHIE COCMIHCHIT, HX https://m.edsoo0.ru/7f41a636
ouosornueckoe 3HaueHue. [lernTumpr
benku kak npupoHbIe bubnuoreka [IOK
32 1 _
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://m.edsoo.ru/7f41a636
OCHOBHBIE TOHSTUSI XUMUHU bu6mmoreka [IOK
33 . 1
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://m.edsoo.ru/7f41a636
O €TOJIbI CHHTE3a
" CHOBHBIC METO/IbI CHHT ) , BuGmrorexa LOK
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH. https://m.edsoo.ru/7f41a636
[TnacTMacchl, Kayqyku, BOJTOKHA
OBHIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 XUMUYECKUH AJIEMEHT. ATOM. 1 bu6mmoreka [IOK
DneKTpoHHas KOHPUTYpALHAS aTOMOB https://m.edsoo.ru/7f41a636
[lepuoanyueckuii 3aK0H U
[Tepuoanueckas cucTeMa XMMHUYECKUX
bubmuorexa [JOK
2 anemenToB J[. . MenpeneeBa, ux 1
. N https://m.edsoo0.ru/7f41a636
CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX
3 COCIMHEHHH MO TPYIIaM U TIEPUOIaM. 1 bubnmnoreka [JOK
3HavYeHHE MePUOIUIECKOTO 3aKOHA U https://m.edsoo.ru/7f41a636
CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB
J.W. Menneneesa B pa3BUTUU HAYKU
Crtpoenue BemecTBa. XuMHUUYECKast
4 CBSI3b, €€ BUIbI; MEXaHU3MBI 1 bubmuorexa [JOK
00pa3oBaHMs KOBAJEHTHOM CBSI3H. https://m.edso0o.ru/7f41a636
Bonopoanas cBsizb
BanenTtHoCTb.
DJIEKTPOOTPULIATENBHOCT. CTENEHb
bubmuorexa [JOK
5 okucieHns. Bemecrsa 1

MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

https://m.edsoo.ru/7f41a636




[ToHsITHE O TUCIIEPCHBIX CUCTEMAX.
bu6mmoreka [IOK

41 . 1
CTHHIHIC H KOINOUAIHE PACTEOPE! https://m.edso0.ru/7f41a636

MaccoBast 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanusa u HoMeHKIaTypa

HEOPraHWYECKUX COCAMHEHUM. 1 bubnnoreka [HOK
['eneTrnueckas CBsI3b HEOPraHUYECKUX https://m.edso0.ru/7f41a636
BELIECTB, PA3JIMYHbIX KJIACCOB
Krnaccudukanus XuMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHUH. 3aKOH 1 bubnnoreka [JOK
COXpPAaHEHHUS MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/7f41a636
COXPAHEHHUS U IPEBPAIICHUS SHEPTUU
IIPU XUMUYECKHUX PEAKIIMSIX
Ckopoctb peakuuu. OOpaTumble 1 bubnnorexka [JOK
peakuuu. XMMHUYECKOE PaBHOBECUE https://m.edsoo.ru/7f41a636
[IpakTnueckas padora Ne 1.
«BnusgHue pa3nuyHbiX (GakTOpoB Ha 1 1 bubmmorexa [OK

. https://m.edso0.ru/7f41a636
CKOPOCTb XUMUYECKOU PEAKIIN
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
[TonsiTHE O BOXOPOIHOM IOKA3aTele
(pH) pactBopa. Peakiun HOHHOTO 1 bubmmorexa [OK

https://m.edsoo.ru/7f41a636

oOMeHa. FI/I,Z[pO.HI/IS OPraHnvCCKuX U
HCOPTraHNYCCKUX BCIICCTB

OKUCIIUTETFHO-BOCCTAHOBUTEbHEIE
peakmuu. [lonsitre 06 >mekTponuse 1
pacIuiaBoB U pacTBOPOB COJIeH

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

KonrtponbHas pabora no pasaeny bubmuorexa [IOK
«Teoperndeckre OCHOBBI XUMHUU» https://m.edso0.ru/7f41a636




Mertasibl, UX MOJ0KECHHUE B
IIepnonnueckoi cucreme
XUMUYECKUX 3jiemeHToB 1. 1.

bu6mmoreka [IOK

14
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/7f41a636
cTpoeHust atroMoB. O01IHe
(hbU3MYEeCKre CBONCTBAa METAJIIIOB
CrutaBbl METAJLIOB.
15 DIIEKTPOXUMHUYECKHUH S, bubmotexa [JOK
p N P https://m.edsoo.ru/7f41a636
HaIpsHKEHUH METaJUIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
16 METaJUIOB (HATPUH, KaIui, KaabIUi, bubnnoreka [JOK
Mar"ui, aqroMUHUIN) U UX https://m.edsoo.ru/7f41a636
COCJIMHEHU
17 XHUMHUUYECKHE CBOMCTBA XpOMa, MEIU U bubnnorexka [JOK
HUX COeIUHEHUN https://m.edsoo.ru/7f41a636
18 XuMHYECKHEe CBONCTBA IMHKA, JKelle3a bu6mmoreka [IOK
U UX COeIUHEHUN https://m.edsoo.ru/7f41a636
[IpakTuueckas padbora Ne 2. "Pemienue
19 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME bubmorexa HOK
P " A https://m.edso0.ru/7f41a636
«MeTamib»
Hewmeramibl, Ux mosjgoxxeHue B
IIepnonnueckoi cucreme
20 XUMHUYEeCKuX emenToB [[. 1 bubmmorexa [JOK
o https://m.edsoo.ru/7f41a636
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB
®u3nvecKue CBOMCTBA HEMETAIIIOB.
21 AnnoTponust HeMeTauIoB (Ha bubmuoreka [JOK

npuMepe Kucaopoaa, cepsl, pochopa
U yTIepoa)

https://m.edsoo.ru/7f41a636




99 XUMHYECKHE CBOMCTBA raJIOr€HOB, bubmuorexa [JOK
CEphl U UX COCIMHEHUN https://m.edso0.ru/7f41a636

93 XUMUYECKHE CBOMCTBA a30Ta, bubmuoreka [JOK
dbocdopa 1 ux coeMHEHUI https://m.edsoo.ru/7f41a636

24 XUMHUYECKHE CBOMCTBA YIJIEPOa, bubnunoreka HOK
KPEMHUS U UX COCIUHEHUI https://m.edsoo.ru/7f41a636

o5 [IpumeneHne BaKHEUIINX bubnnoreka [JOK
HEMETAJJIOB U UX COSIUHCHUN https://m.edsoo.ru/7f41a636
O00011IeHIE U CUCTEMATU3AIUS
3HaHU# o TeMe «HemeTramib.

26 Brruucienus mo ypaBHEHUSIM bubmorexa LHOK

yp . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUN 1
TEPMOXUMHUYECKHEC PACUETHI
[TpakTrueckas padota Ne 3.
27 «II)DCH_ICHI/IC 3Kcnpe MMEHTAJIbHBIX 3a/1a4 bubmorexa HOK
| b | 8 https://m.edso0.ru/7f41a636
o Teme "Hemeramasr'"»

28 KonTponbHas padbora no temam bubnnoreka [JOK
«Metamns» n «Hemerauiby https://m.edsoo.ru/7f41a636
Heoprannueckue u oprannyeckue

29 kucaotel. Heopranndeckue u bubmorexa HOK

] P https://m.edsoo.ru/7f41a636
OpraHUYECKUE OCHOBAHUS
AmdoTepHbIe HEOpraHUYEeCKUE U

30 OpPraHUYECKUE COETUHEHMUS. bubmuoreka [IOK
['eneTnyeckas CBsI3b HEOPraHUYECKUX https://m.edso00.ru/7f41a636
1 OpPTaHUYECKUX BEIIECTB

31 Poabs xumun B obecrieueHUN bu6mmorexa [IOK

JKOJIOTUYECKOM, IJHEPIreTUIECKON U

https://m.edso0.ru/7f41a636




HHHICBOﬁ 6630HaCHOCTI/I, Pa3sBUTHH

MEIULAHEL
IIpencrasnenus 00 OOIINX HAYVYHBIX
32 g pI/HI{l AIax I OMBIH_U'II;IHHOFqu 1 buGnnorexa LIOK
PHHI p i https://m.edsoo.ru/7f41a636
MOJIYYCHUS BKHCHINNX BEIICCTB
33 YenoBek B MUPE BELLECTB U 1 bubmumoreka [IOK
MaTepuaioB https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
4 X 1
3 VMU H 3IOPOBBE HEIoBeKa https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 34
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