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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe 0oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHETO 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B IPOrpaMMe IO XMUMHH C
y4€ToM crenu@uKkd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalIbHON XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LEJIeH U MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero 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 GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHEr0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTHUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImmas u HeopraHU4ecKas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

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 KaHMsl, UMEIONUMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTHUYECKOM JESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITUIO U IPUMEHSATH €€ JIsI TOTIOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX TpoOieM, a
Takke Mpo0eM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaroMIMXCs TPUHATHIE MPOTPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEICNICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PECHUS TJIABHBIMH IIEJISAMH H3YyYCHHs TIPEeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHUIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHHIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUA U CTAHOBJICHWS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaAKITNil, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBIICHUN, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conepxkaTelibHasi XapaKTepUCTHKA IeJIel U 3a/1ay U3yYeHUs
IpeaMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroms B
MPETOAABAHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE  cojepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHOM OpraHu3aIiy, BIIAJICIONIET0O HE HaOOpOM
3HaHWM, a (DYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMHU
aKTUBHOTO MMOJyYEHHUS 3HAHUN U IPUMEHEHUS UX B PCATBHON KU3HH JIJIST PCIICHMSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM TIpu U3y4ueHUU peIMeTa « XUMHUS JOMUHHUPYIOIEE 3HAUCHHUE
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranus oO0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUCHWE I Pa3jMYHbIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TO3HINA SKOJOTHYECKOMN
0€30IacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOIHYIO CPEIy;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMHUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM o0sacTi «EcrecTBeHHO-HAyUYHbIE
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaluMu opraHudeckux BemiecTs. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3iaMyu OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHue, OOyTriIMBaHUE U TOPEHUE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPOINUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyramueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmae, cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumenenue. TOKCUIHOCTb ApEHOB.



['eHeTnueckass CBSI3b MEXIY YIJIEBOAOPOJAMH, MPUHAMNICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii ra3 W NOIMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IIPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJYUYEHHUE STUJIEHA U H3yUYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BonopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBHe Ha
opraHu3M yenoBeka. [[pumeHenne riunepruHa u STUIEHTJTUKOJIS.

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

Anpneruibel U Kemouwvl. DopMmanbleru, —aneTanbAETHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMU), TIOJyYCHHE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIM BBICIINX KapOOHOBBIX KUCIOT. Mbina
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KjiacCUUKAIMS ~ yriaeBOJAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Iioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
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,
KaueCTBEHHAsI PEAKIIUS 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
okcusioM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaeruioB (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 OPraHu4eCKUe COCTUHEHUS.

AMMWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XUMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOH/ICHCALIUS.

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

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KJIACCH(UKAINA, TePUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3HUECKUE BETUYMHBI U €IUHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢oTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TIOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

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

11 KIIACC

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUsI AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepHOIUYECKOr0 3akoHa M llepmoandeckoll cucTteMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss —XUMHYECKHMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHble U cinalble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenzeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBECHNE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUmn».

PacuérHble 3anaumn.

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

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaYKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cuctemMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSIKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA Ba)KHEUIIUX METAUIOB (HATpUM, KU, KaJbIIUil,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

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

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX MPEBPAILICHUN:
U3y4YeHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMUHHUS C PacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKII1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BELIECTB UMEET IPUMECH.

XHUMUA U KU3Hb

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

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U JICKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS TTPENapaToB OLITOBOM XUMHUH B
TTOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H NpU  H3YYEHUHM oOmed
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

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

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3UYECCKHUE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCT.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, 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 T10 XMUMHWN
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 PE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHMHS» Ha YpPOBHE CPEOHETO
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;

HAJIM4YKUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
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 JIMYHOCTHU
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

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

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



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U T03HABATENIbHBIX 3a/1a4, BBIIOIHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

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

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a 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, STUYECKOTO ITOBE/ICHHUS;

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
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE 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€30MacHOro 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 (YHOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

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

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



WHTEpeca K MPAKTUIECKOMY U3yUEHHUI0 MPOodecCruil pa3auyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYa U pe3yabTaTaM TPYAOBOHU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

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

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIOJNBb30BAHUSA JOCTKEHUNW XUMHH JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpaKTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIN3ALNN: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BAXKHOU POJIU B CO3JaHUN
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O0OECIICUEHUN YCIOBUM
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 OOBSICHEHUSI SBJICHUM OKPYKAIOIIEro MUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aK/IIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOiieM B peabHbIX )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 0COOEHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHambHOM
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

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

3HaUYMMbBlE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MPOIIeCC, CUCTEMa, HaAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOW KOMIIETCHITUH O0YJarOIITIXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

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

ONPENENIATh IEIU JCITEIbHOCTH, 3aJaBas INapaMmMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB H
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLHnii;

bopMyIMpPOBAThH 1IEJIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBIIATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh Pa3IUYHBIE METOJABI MPHU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW [JIsl BBIMOJHEHHS YYEOHBIX 3aaauy
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

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

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a]1auu;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh 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 PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,



B (OpMHUpPOBAaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM I pELIEHUS] MPAKTUYECKHUX 3a/1a4 U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, yHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIIME COCOUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOpPUM M 3aKOHBI (TEOpUsl CTPOEHUs
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTHM XHMHMYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU IOHATHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEUIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);

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



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (GEHOII,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKUX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

chOPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM 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 TO3HAHUS, UCTIOJB3YEMBIX B XUMUHW TIPH U3YYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABMIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH TUTAHWPOBATH W BBHITIOJHATH XWMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB MPU HArpPEBaHWH, IIBETHBIC PEAKIINHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOM NESITEIBHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKpY’KaloIleld MPUPOJHON Cpelibl, 0CO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS KX BPEIHOIO BO3JCHCTBUS HAa OPraHUu3M
YEJIOBEKA;

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 mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

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

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUU TPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PacTBOpP, DJICKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAST JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IPEBpaIEHUs] SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEXKAIlUe B OCHOBE IOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H YPAaBHCHWM XHMHYECKHUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMNpPEENSITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

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

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenperneeBa, UCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBSICHITH 3aKOHOMEPHOCTH
WU3MEHEHUS] CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHHWI MO mepuojaaM u
rpynmam [lepuoandeckoi cuctemsl XuMuyeckux 3jeMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIYy M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYaCcTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IUuHbIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIIOBHSL, IIPU KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX U
HKOJIOTHYECKUX MPOoOJIeMaxX XUMUYECKOTO MIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe IMpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENENICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
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 3a]ad 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U POPMYIHPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[EeJIeCO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATe Ha mnpuMepax CHOCOObl YMEHBIICHHS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

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

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYYaIOUIUMXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHUYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer opranmueckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoAOpPOIbI 2
94 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Uroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUICCKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Uroro no pazneny 13
Pasjnen 2. Heoprannueckasi xumMmusi
2.1 Mertabl 6
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pa3zneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara udposbie
w/n Tema ypoka Beero Konrpoabsnbsie IIpakrnuyeckue deSyquHH :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenuit A. M. Byrneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. HomeHkaTypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PsifL
5 MeraH u 3TaH — npocrenmue 1
MIPEJCTaBUTENN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpoCTeiine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1
CHUHTETHYECKOT0 KayuyKa U PEe3HHbI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

10 N
AlneTuieH — MpocTenInii
MPEJCTaBUTEIb AIKMHOB

1 Beruuciienus no ypaBHEHUI0 XUMUYECKOM
peaxkuuu

12 Apensl: 6eH3011 1 TOIY0J. TOKCHYHOCTB
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MPHUHAIICKAINNX K Pa3IHYHBIM KIaccam
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble 0OJTHOATOMHBIE CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBsi3b

18 MHOroaToOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
U TJIIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHe CBONCTBA,
IpUMEHEHHE

20 Anbnernpl: GopmManbaerua u

areTanbaerug. AneTon




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

21 KHCIIOTBI: MypaBbUHAS M YKCYCHASI

29 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
Ouosoruueckast poib )KUpPOB
VYTieBoibl: CoCcTaB, KiIacCU(pUKAIHSI.

27 Baxnerime npencTaBuTeNun: ri0K03a,
¢bpykTo3a, caxaposa

)8 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
KonTponpHas pabota mo pazaeny

29 «Kucnopoacoaepxaiire opraHuuecKme
COCTUHEHUS

30 AMMHBI: METHJIAMUH W aHUJIUH
AMUHOKHCTIOTHI KaK aM(pOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Ouosoruueckoe 3HaueHue. [lentuapt

32 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




OCHOBHBIE TTOHSTHS XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUN 1
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUHA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAas: KOH(PUTYpanrst aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHECHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMu4eckas CBs3b,
e€ BUJIbl; MEXaHU3MBbI 00pa30BaHU
KOBAJICHTHOM CBA3U. BopopoiHas cBsA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAaX.

HcTuHHBIE U KOJJIOUIHBIE PACTBOPBIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DIEKTPONUTHIECKAS AUCCOIIHAIIHSL.
[Moustre o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
['uapoInu3 OpraHMyecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbLHBIE
peaxiuu. [TonsaTue 00 snexrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, UX MOJOKCHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBOMCTBAa METAJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HaIIPSKEHUN METaJlIOB
XUMHYECKHE CBOMCTBA BAKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramab»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHUCTIOpo/ia, cephl, hocdopa u yriaeposaa)

22

23

24

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

XuMHUecKue cBOiCTBa a30Ta, pocodpa u
UX COCOUHEHUU

XHUMHUYECKUE CBOMCTBA yIIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COECTMHEHUN




26

27

28

O00011eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme «HemeTamner». BeraucineHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemertanmbi'"»

KoHTposbHas pabota 1mo Temam
«Metamiae» n «HemeTamis»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAMHEeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xumMuu B obecrieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIINHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)KHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumus. 10 knacc. meroaudeckoe nocodue. O.C. IN'abpuensn, U.I'. Octpoymos.
Hpoda.

Xumust. 10 kmacc: KOHTPOJIbHBIE U TPOBEPOUHBIC PabOThI. ba3oBbIil ypoBEHb.
Hpoda.

OO6mrast xuMus B TeCTax, 3ajavax, ynpaxxHeHusx. 11 kmacc: yue6Hoe nmocobue
1151 o01eoopazoBarenbHbIX yupexaenuit. O.C. I'abpuensn, N.I". OctpoymoB,

A.T". Beeaenckas. Jlpoda.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://school-collection.edu.ru/

https://resh.edu.ru/



https://interneturok.ru/

https://infourok.ru/
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