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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro oO0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peann3yrolux OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJOXKEHHM
«Ctpareruu 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
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuenrtyanbHble nmonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHH, € 3HA4CHHS B TO3HAHWHM TMPUPOJIBI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHUMM. B Kypce  OpraHMyeckoM  XUMHMU  [IOJIYHarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[Tonx HOBBIM yrjaoMm 3peHuss B mpeameTe «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUH, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJiep)KaHue y4eOHOro mpenMera «XHUMHsSD» AAHHOTO YPOBHS M3Yy4YEHUs
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOro MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh MPUPOJAHBIX SIBJICHUN IyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodieM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPBS, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIONUX 0a30BOE 3HAUCHUE TS PA3INIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCIICIOBATENLCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTtuke mpenomaBaHWs XWMHHA KaKk Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TIABHBIMHM LEJSIMU H3Y4YEHUsS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINIA, HEOOXOIUMBIX JJI IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIIMX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME CpefHero obmiero obpazoBaHusi. CeroaHs B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanus 00yJaromMxcsl K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BELIECTB U XUMHUYECKHUX POLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydYarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKK€ MPUOOPETEHMs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE T0JI0KeHUs. CTPYKTYpHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAOIIONCHHE W OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUS, TUIApaTallid, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTHUECKUN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAMICKAIIUMHU K Pa3IudHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHnnbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
OopraHusM 4enoBeka. [[puMenenue rauuepruHa U 3THIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcupoM Memu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIMIEPHHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHu4ecKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OeiakoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TMOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KJIAacCH(UKaIUs, TepUOTUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U IUHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

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

TexHonorus: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTaHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM MW MepuojaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII W JIOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

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

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

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

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

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMHueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHSITHUS «MAacCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.



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

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUI:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KAYECTBEHHbIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

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

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4eCcKol XuMuM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOJIIOJCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MTOPOMBI, TOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPErapaToB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
ANIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTpaMM CpeJHEro OOIIero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolUMXcsi PYKOBOJCTBOBAThCSI B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronmxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENBHOCTH MPU CO3TAHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUYEOHOM NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEICHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MUYEeCKOMy U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U JpPYrux BHUAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsSI IPOTrHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUur MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCIICITHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMUYECKHE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIeI0BaHNe, HAOMIOACHHE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HaBATeJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

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

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

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBaEMbIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpECTaBIICHHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPU pabOTe C XUMUUYECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHOU J1E€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3HIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh Mpe/jiaraéMblii aJrOpuT™M JACUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHAIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUH SIBJICHUU ITPUPOIBI,



B (opMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHbIN 00BEM, YIIIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paJAuKal,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA 1
a30TCOJEpKAILINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYCHHH H
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMKMCAHUM COCTaBa, CTPOCHUSI M MPEBPALICHUI OPraHMYECKUX COECANHEHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKHMX BELIECTB IS WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATUJIEHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

C()OPMUPOBAHHOCTh YMEHMSI ONPEIENSATh BUIbl XMMHUYECKOH CBS3U B
OpTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (EHOII,
aleTanbIeTU, MypaBbiHasl U YKCYCHAsl KUCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

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

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HAONIOICHNE, U3MEpPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MPU HArPeBaHUU, TIOTyUYCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB ITPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEJACTABISATh PE3YJbTaThl  XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

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

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS WU MPEBPAILLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIITNX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUW HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

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

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TepuoiaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHE DPEAKIUU TIO0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIISTh YpPAaBHEHUSI PEAKIUN pa3IUnYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



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

c(hOpPMHUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pEeakIluu,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEakIUu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub»y U «HeMetannel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
[EJIeCO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHON Cpenbl, OCO3HABATh
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax crmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarouuxcst ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmyiL.
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53 CBs13b HEOPraHUYECKUX U OPTAaHUUYECKUX 5 https://m.edsoo.ru
' BEILIECTB Bubnuorexa POIII
https://resh.edu.ru
Hroro no pazaeny 17
Paznea 3. Xumusd U :Ku3HbL
bubmuorexa [JOK
https://m.edsoo.ru
3.1 X 4
VML HKHSHE bubanoreka POIII
https://resh.edu.ru
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckn
e padoThbI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

[Ipenmer opraHM4YEeCcKON XUMUH,
€€ BOZHMKHOBEHHUE, Pa3BUTHE U
3HAUYEHHE

02.09.2025

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuit A. M. byrneposa,
€€ OCHOBHBIE MTOJI0KEHUSI

09.09.2025

https://resh.edu.ru/subject/29/10/

IIpencraBnenue o
KJaccu(pUKaLUU OpraHuYecKuX
BelecTs. Homenkiarypa
(cuctemarnueckas) u
TPUBHAIIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB

16.09.2025

https://resh.edu.ru/subject/29/10/

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

23.09.2025

https://resh.edu.ru/subject/29/10/

Meran u 3TaH — OpocTenImne
MPEACTaBUTENM AJTKAHOB

30.09.2025

https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

07.10.2025

https://resh.edu.ru/subject/29/10/

OTWIIEH U IPOIHJIEH —
IIPOCTENIINE MTPEACTABUTENH
AJIKEHOB

14.10.2025

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

ITpakTuueckas padota Ne 1.
«[lony4yenuie sTuIEeHA U
U3YYEHHUE €r0 CBOWCTBY

21.10.2025

https://resh.edu.ru/subject/29/10/

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lonyuerue
CUHTETHUYECKOTO KayuyyKa 1
PE3UHBI

11.11.2025

https://resh.edu.ru/subject/29/10/

10

AJKHMHEL: cocTaB B 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHH PSII.
AneTuneH — npocTenmii
MIPEACTABUTENh AIKHHOB

18.11.2025

https://resh.edu.ru/subject/29/10/

11

Brprunciienus no ypaBHeHHUIO
XUMUYECKON peaKuu

25.11.2025

https://resh.edu.ru/subject/29/10/

12

ApeHbl: OEH30J1 U TOIYOJL.
TOKCMYHOCTH apEHOB

02.12.2025

https://resh.edu.ru/subject/29/10/

13

I'emeTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAICKAINX K PA3TUYHBIM
KJaccaM

09.12.2025

https://resh.edu.ru/subject/29/10/

14

KonTtposnbHas paboTa mo pazaeny
«YTIeBOIOPOABD)

16.12.2025

https://resh.edu.ru/subject/29/10/

15

[TpuponHbIE HCTOUHUKH
YIJIEBOIOPOAOB: IPUPOAHBIN Ta3
U TIONTyTHBIE HETSHBIE Ta3bl,
He(Th U MPOTYKTHI €€
nepepadboTKu

23.12.2025

https://resh.edu.ru/subject/29/10/

16

IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN ra3

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

U TIONyTHBIC He(TSAHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

17

[IpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBsizb

https://resh.edu.ru/subject/29/10/

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULIEPUH

https://resh.edu.ru/subject/29/10/

19

DeHOoII: CTPOEHUE MOJIEKYJIBI,
(duznyecKue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

https://resh.edu.ru/subject/29/10/

20

Anpaeruapl: GopMaIbICTHI U
areraiapaernn. AneTod

https://resh.edu.ru/subject/29/10/

21

OnHOOCHOBHBIE NPEACIbHBIC
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAs U YKCyCHas

https://resh.edu.ru/subject/29/10/

22

[TpakTnyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

https://resh.edu.ru/subject/29/10/

23

CTeapI/IHOBaSI H OJICMHOBasda
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIHUX Kap60HOBBIX KHUCJIOT

https://resh.edu.ru/subject/29/10/

24

Mpr1a Kak COJIM BBICIITAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE NEHCTBUE

https://resh.edu.ru/subject/29/10/

25

CrnosxHble 3(Upsl Kak
IIPOM3BOIHBIE KAPOOHOBBIX
KUACIOT. ['Maponus3 cinoxxHbIX

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3¢hupoB

26

JKupsl: Tunponns, NpUuMeHEHueE,
Ouosaoruueckas poJib KUpPOB

https://resh.edu.ru/subject/29/10/

27

VTeBoIbl: COCTaB,
Kiaccudukanus. Baxueimme
NPECTaBUTEINN: TIIOKO03a,
dpykTO3a, caxapo3a

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemnosnosa kak
HPUPOAHBIE ITOJIUMEPDI

https://resh.edu.ru/subject/29/10/

29

KonTponbhas pabota no paszueny
«Kucnopoaconepxkaniue
OpPTaHUYECKUE COCTUHEHUS/

https://resh.edu.ru/subject/29/10/

30

OOm1as XxapakTepucTuKa
a30TCOEPIKAIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas
npoBepoyHas pabora*

https://resh.edu.ru/subject/29/10/

31

AMUHBI: METUJIAMUH U
aHunuH/Beepoccuiickas
npoBepouHas pabora*

https://resh.edu.ru/subject/29/10/

32

AMMHOKHCIIOTHI KaK
amM(pOTepHbIE OPTaHHYECKHE
COEIMHEHNS, NX OMOJIOTHUYECKOE
3Hauenue. Ilentuanl. benkn kak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHNS

https://resh.edu.ru/subject/29/10/

33

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

coenuaeHuit/[ [pomexxyTouHas
attecrauus . KontponbHas
pabora «O06001IeHNE MaTepHalia
MPONICHHOTO 32 TO»

OcCHOBHBIE METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX

https://resh.edu.ru/subject/29/10/

34 . 1
coeauHenuil. [lnactmaccsl,
Kay4yyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 2

[TPOTPAMME

* - B ciyuae Boi6opa BIIP no xumuu, npomexyrounas arrectauus (ypok Ne 33) He nmpoBoauTcs, uzydaercs temMa « OCHOBHBIE TOHSATHS
XUMHUHU BBICOKOMOJICKYJISIPHBIX COSAMHEHUIT», a TeMbI YPOKOB Ne 30,31 00beAMHSIOTCS C IPYTUMU TEMAMU U KOPPEKTUPYETCSI IOYPOUHOE
tanupoBanue, eciu BIIP He O6bu10 0 JaHHOMY TpeAMETY, TO U3y4aroTcs TeMbl ypokoB Ne 30, 31 1o anoctpoda u mpoBoaAUTCS

IIPOMEXYTOUYHAas aTTecTanns — ypok Ne 33.



https://resh.edu.ru/subject/29/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Kourpoabirie | - Hpakrireckir u3ydeHHusi | 0o0pa3oBaTeJIbHbIC PeCypChl
padoTshI e padoThlI
XUMHYSCKUH 3JIEMCHT. ATOM. 04.09.2025 | https://resh.edu.ru/subject/29
1 DnexTpoHHask KOHPUTYpaLus 1 /
aTOMOB
[Tepuonuueckuii 3aKOH 1 11.09.2025 | https://resh.edu.ru/subject/29
[Teproauueckas cucrema /
2 XUMHYECKHUX 31eMeHTOB /JI. . 1
MenpaeneeBa, uX CBI3b C
COBPEMEHHOU TEOpHUEl CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS 18.09.2025 | https://resh.edu.ru/subject/29
CBOMCTB XUMUUYECKHX AJIEMEHTOB U /
MX COEIMHEHUH IO Tpynnam u
3 nepuoaaM. 3HaueHHe 1
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemeHToB ..
MeHeneeBa B pa3BUTUU HAYKU
Crpoenue BeniecTBa. XuMHUUYECKast 25.09.2025 | https://resh.edu.ru/subject/29
4 CBSI3b, €€ BUIbI; MEXaHU3MBI 1 /
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb
BajenTHOCTE. 02.10.2025 | https://resh.edu.ru/subject/29
5 DNIeKTpoOoTpUaTeTbHOCTh. CTEneHb 1 /
okuncieHuns. BemecTsa



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

MOJIEKYJISIPHOI'O 1 HEMOJIEKYJIISIPHOI'O
CTPOCHHUA

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 09.10.2025 | https://resh.edu.ru/subject/29
5 HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI. /

MaccoBas 10715 BelllecTBa B

pactBope

Krnaccudukanus 1 HOMEHKIATypa 16.10.2025 | https://resh.edu.ru/subject/29

HEOPraHUYECKUX COCAUHECHU. /
7 I'eneTnueckas cBsI3b

HEOPraHWYECKUX BEILECTB,

Pa3IMYHBIX KJIACCOB

Krnaccudukanus XaMHIeCKUX 23.10.2025 | https://resh.edu.ru/subject/29

peaKkuuii B HEOPraHUYECKOU U /
3 OpraHUYeCKOM XUMHH. 3aKOH

COXpaHEHUs MACChI BEUIECTB; 3aKOH

COXpaHEHUs U MPEBPAIICHUS

SHEPTUH MPU XUMUYECKUX PEAKITUIX

06.11.2025 | https://resh.edu.ru/subject/29

9 CxopocTts peakiuu. O6paTumbie /

peaknuu. XMMHUYECKOE pPABHOBECHE

[TpakTuueckas padora Ne 1. 13.11.2025 | https://resh.edu.ru/subject/29
10 «BnusgHue pa3nuyHbix (HakTOpoB Ha /

CKOPOCTb XUMUUYECKON PEaKLIUM»

DJIEKTPOJIUTHYECKAS] TUCCOLUALIHS. 20.11.2025 | https://resh.edu.ru/subject/29

[ToHsATHE O BOZOPOJHOM MOKA3ATEINE /
11 (pH) pactBopa. Peakiuu HOHHOTO

oOMeHa. FI/I,Z[pOJII/B OpPraHnvCCKuX U
HCOPTraHNYCCKUX BCIICCTB



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE 27.11.2025 | https://resh.edu.ru/subject/29
12 peakuuu. [lonsatue 06 anexTponanse /
pacIuiaBoOB U PaCTBOPOB COJIEH
04.12.2025 | https://resh.edu.ru/subject/29
13 KontposbHas paboTta mo pasaery /
«Teopernyeckre OCHOBbI XUMHUU»
MeTtanisl, UX IOJIOKEHHUE B 11.12.2025 | https://resh.edu.ru/subject/29
[Mepuoanueckoii cucteMe /
14 XUMHUYECKUX dieMeHToR /1. M.
MenaeneeBa 1 0COOCHHOCTH
cTpoeHust aroMoB. O01IHe
(hU3UYEeCKre CBONCTBAa METAJIIIOB
CIuiaBbl METAJIIOB. 18.12.2025 | https://resh.edu.ru/subject/29
15 DIEKTPOXUMHUUECKUH PSIT /
HaIpsHKEHUH METaJUIOB
XUMUYECKHE CBOMCTBA BAXKHCHIITHIX https://resh.edu.ru/subject/29
16 MeTamima (HanHfI,v KaJINW, KAJIBIIAM, 95.12.9025 /
MarHui, aJllOMUHAN) U UX
COEIMHEHU I
. https://resh.edu.ru/subject/29
17 XuMHYECKHUe CB(\)’I/ICTBa XpoMa, MeIu /
" UX COCAUHCHUM
o https://resh.edu.ru/subject/29
18 XHWMUYECKUE CBOMCTBA IEI/IHKa, /
KeJe3a M UX COeTMHEHUH
[TpaxTrueckas padota Ne 2. https://resh.edu.ru/subject/29
19 "Pemmenne skcriepuMEeHTATBHBIX /

3a1ad4 1o reme «MeTtamis"



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Hemeramisl, ux monoxeHue B https://resh.edu.ru/subject/29
[Tepuonuueckoit cucreme /
20 XUMHYECKUX d1eMeHTOB J[. U.
MenpeneeBa 1 0COOCHHOCTH
CTPOEHHUS ATOMOB
dusnyeckre cCBOMCTBA HEMETAIIOB. https://resh.edu.ru/subject/29
21 Anorponus HEMETAUIOB (Ha /
npuMepe Kucaopoaa, cepsl, pochopa
U yTIepoja)
o https://resh.edu.ru/subject/29
29 XUMUYECKHUE CBOI/ICTBE}' raJOr¢HOB, /
CEepbl U UX COCTMHECHUM
. https://resh.edu.ru/subject/29
93 XHUMUYECKHE CBOMCTBA a30Ta, /
dhocdopa u UX coOeTMHCHUI
o https://resh.edu.ru/subject/29
24 XHUMUYECKUE CBOKCTBA ervIepozla, /
KPEMHHS ¥ UX COCTMHEHUI
. https://resh.edu.ru/subject/29
o5 [IpuMeHeHne BaxxHENIINX ) /
HEMETAJIOB U UX COCIMHEHUI
O000I11IeHNE U CUCTEMATHU3ALIUS https://resh.edu.ru/subject/29
3HaHUM 1Mo TeMe «HemeTrammby. /
26 Boruncnenus no ypaBHEHUsIM
XUMHYECKUX PEAKIUN 1
TEPMOXHUMHUYECKUE PACUETHI
[TpakTrueckas padota Ne 3. https://resh.edu.ru/subject/29
27 «Pemenne sKcriepuMeHTATBHBIX /

3asa4 1o teme "Hemeramaer'»



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

HpOMe)KYTO‘IHaH aTTecranus.

https://resh.edu.ru/subject/29

28 KonTponbhas paboTa no remam 1 /

«Metamnbsl» 1 «Hemetanab»

Heoprannueckue u oprannyeckue https://resh.edu.ru/subject/29
29 kucinotTel. Heoprannueckue u 1 /

OpraHUYECKUE OCHOBAHUS

AMpoTepHbIC HEOPraHUYECKHE U https://resh.edu.ru/subject/29

OpraHUYECKUE COCAMHEHUSI. /
30 I'eneTnueckas cBs3b 1

HEOPraHUYECKHX U OPraHUYECKUX

BEIIIECTB

Pose xumnu B o0ecieueHnn https://resh.edu.ru/subject/29
31 9KOJIOTUYECKOM, IHEPTreTUICCKON 1 1 /

MUIIEBON OE30IaCHOCTH, PA3BUTHH

MeIUITUHEI

[Tpeacrasnenus: 00 0OMIUX HAYYHBIX https://resh.edu.ru/subject/29
32 IIPUHIMIIAX IPOMBIIUIEHHOTO 1 /

MOJTyYEHUs] BaXKHEHUIIINX BEIIECTB

https://resh.edu.ru/subject/29

33 UYenoBek B MUpe BEUIECTB U 1 /

MaTepuasoB

https://resh.edu.ru/subject/29
34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 /
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MporpaMmMmal CpeIHETro oﬁmero OﬁpaSOBaHI/IH

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CdopMUpOBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMUU B IO3HAHUHU SABJICHUN
OpUpofbl, B (pOPMUPOBAHMM MBILUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHOW  TIPAaMOTHOCTH, HEOOXOAUMOM Uil  pelIeHHUs
IPAaKTUYECKUX 3a7a4 M SKOJIOIMYECKHM OOOCHOBAHHOI'O OTHOILEHMS K

CBOEMY 3/IOPOBBIO U IPUPOHOM cperie

1.2

Brmanenue CuUCTEMOM XHMMHYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIue HIOHSTHS (Monekyia, BAJIEHTHOCTD,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIIEHHS, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIJIEpOAHBIN CKEJeT,
(byHKUMOHANBHAS ~ TpyNNa,  pajJuKal,  H30MepHUs,  HM30MEpHI,
TOMOJIOTUYECKUN PpsAll, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJEpIKAIINE COEIUHEHHS, OMOJOTMYEeCKH AaKTHUBHBIE BEIIECTBA
(yrneBoapl, >KHUpBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJMHEHUs); TEOPUM U 3aKOHBI (Teopus
XMMUYECKOT0 CTpoeHHsl opranmdeckux aemiects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJIOTHYECKHUE
CBEIEHHMSI O CBOIcTBaX, cocTaBe, TOJy4YeHUH U Oe30MacHOM
UCIIOJIb30BaHUN BAXXHEWMIIMX HEOPraHMYECKMX M  OPraHu4ecKuX

BCIICCTB B GBITy n HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

C(bOpMI/IpOBaHHOCTB YMCHHf/'I BBIABJIITE  XAPAKTCPHBIC TMPU3HAKU
HOHHTHﬁ, YCTaHABJIMBATb nux B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBECTCTBYIOIIHUEC TIIOHATUA IIPU OINHWCAHWU COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

1.4

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XMUMHUYECKYI) CHMBOJUKY
JUISL  COCTaBJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaméHHOW) (opMyn OpraHMYECKHX BEIIECTB W  YpPaBHEHHIA
XUMHUUYECKUX PEaKUM, U3rOTABIMBATH MOJEIN MOJIEKYJ OPTaHUYECKHUX
BEILECTB I WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMI  yCTaHAaBIMBaTh  MPUHAUICKHOCTb
HN3YUCHHBIX OPraHMYCCKHUX BCIICCTB IIO HMX COCTABY W CTPOCHUIO K
onpenenéHHOMYy Kiaccy (Tpymrme) COeAHMHEHUH  (YIJIeBOJIOPOIbI,
KHUCJIOPOA W a30TCOJACPIKAIllNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC

COCI[I/IHGHI/IH), JaBaThb UM Ha3BaHU 110 CHUCTEMATUYECKOU HOMCHKIJIATyp€
(IUPAC)

1.5

CdopMUpoBaHHOCTh YMEHHUS ONpPEAEATh BUABl XUMUYECKOW CBSI3U B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

CdopMupoBaHHOCTH YMEHUS IPUMEHSTH: MOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. ByTieposa niist 00bsicCHEHU s 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3AKOH COXPAHEHHUS MacChl

BCIIICCTB

YrneBoaopobl. Kucnoponconep:xamne u a30TCOJIepHKaIIUe

OPraHu4CCKuUC COCANMHCHHA. BbICOKOMOJ'IGKy.]'ISIpHBIC COCIUHCHUA

2.1

ChopMupoBaHHOCT yMEHUH MPHUBOAWTH TPHUBHAJIBHBIC HA3BAHUS
OTJEJIbHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, NPOMMJIEH, AalleTHJIEH,
ATUJICHIVIMKONb, TIULEPHH, (eHod, (opManbaeruj, areTaibIeru,
MypaBbHHasg KHCJOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIIOTa,
CTeapuHOBasl KHUCJIOTa, IJI0KO03a, (GPYKTO3a, KpaxMmal, LeJlIis03a,

TJIAIIHH )

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTEpPU30BaTh COCTaB, CTPOCHHE,
dusznyecKkue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpEICTaBUTENEH
pa3JMYHBIX KIJIACCOB OPTaHWYECKUX BEIIeCTB (METaH, STaH, JTHUJICH,
MpOMWIEH, aleTuieH, Oyraauen-1,3, mMerunOyranuen-1,3, OeH3o0m,
METaHOJI, 3TAHOJ, ATUJICHTINKOJb, TIHIEPUH, (EHOJI, aleTalbIeruI,
MypaBbUHAs M YKCYCHasl KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJIT0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(pOpMI/IpOBaHHOCTB YMCHUA UITIOCTPUPOBATH T'CHCTHYCCKYIO CBA3b
MCKIAY THUITMYHBIMHA OpeACTAaBUTCIIAMUA Ppa3InYHbIX KJI1aCCOB
OpTraHUYC€CKUX BCIICCTB YPAaBHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaxiuil ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

CdopMHupoBaHHOCTH YMEHUS XapakTepu30BaTh WCTOYHUKH
YTJIEBOJOPOIHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, Yroiib), CIOCOOBI UX

nepepadOTKU U MPAKTHUECKOE MPUMEHEHUE POTYKTOB MepepaboTKH

XUMHUA U KU3Hb. PacuéTnl

3.1

CdopMHpPOBaHHOCTH YMEHHM BIIQJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYUYHOT'O IMO3HAHHA, UCIIOJIL3YCMbBIX B XUMUU NIPU U3YICHHUU




BEUIECTB W XHUMHUYECKUX sABJIEHUN (HaONOJIeHUEe, HW3MEpeHue,
SKCIIEPUMEHT, MO/ICJIMPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE
XMMHUYECKUE 3HAHUA JUISl [PHUHATHAS PEUIEHWHd B KOHKPETHBIX

KU3HCHHBIX CUTyalUsX, CBA3aHHBIX C BEIIECTBAMUA U UX IIPUMCHCHHUEM

3.2

CdopMupoBaHHOCTh YMEHHI COOJIONATh TMpaBWJIa MOJIb30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXKe
mpaBuiia OOpalleHusl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

11O BBIIIOJIHCHHUIO na60paTopHHx XUMHUYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATH XUMHUYECKHUM
AKCIIEPUMEHT (IpEBpaIICHUsI OPraHUYECKUX BEIIECTB PU HArPEBAHUH,
MOJTydeHUE STUJICHA U M3YYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpPraHMYEeCKHUX BEIIECTB, JEHAaTypauusi OEJIKOB IpH HarpeBaHUH,
[[BETHBIC pPEaKIUU OEJIKOB) B COOTBETCTBHM C IPABHIAMHU TEXHUKHU
0e30macHOCTH MNpu OOpallleHWH C BEIeCTBAMU U JIAOOpPaTOPHBIM
000pyI0BaHKEM; MIPEACTABIIATh pE3yIbTaThI XUMHUYECKOTO
IKCIIEPUMEHTA B (hOpMeE 3aIMCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKIIHA

u q)OpMy.HI/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTH YMEHHUM MPOBOAUTH BBHIYMCIECHUS IO XUMUYECKUM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEILIECTBA HIIU
MPOJYKTA peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKI1N)

3.5

CdopmMupoBaHHOCTh YMEHUN KPUTUYECKH aHATU3UPOBATH XUMHUYECKYIO
uH(pOpMaLMIO, TOIY4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeacTBa

MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyrHe)

3.6

ChopMHpPOBaHHOCT, yMEHUH COOJIO/IaTh TpaBUjiia AKOJIOTHYECKU
[[eIeCO00Pa3HOr0 TIOBEJEHUSI B OBITY W TPYIOBOW [EATEIHHOCTH B
[EeISIX COXPaHEHHUS CBOErO 370POBBbS U OKpPYKAIOIIEH MPUPOTHON
CpeIlbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA JKHUBBIC OPTaHW3MBI
OHpC}IGJ’IéHHBIX OPraHM4C€CKHUX BCIICCTB, IMMOHUMAsA CMBLICII ITOKa3aTCJId
[TJK (mpenenbHO JOMyCTUMOM KOHIIEHTPAIIWH ), TOSICHATH Ha IPUMepax
CrocoObl YMEHBIIIEHUS! U MPEAOTBPAIICHUS WX BPEIHOTO BO3ACUCTBUS

Ha OpraHu3M 4€JIOBCKa

11 KIIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus




pe3yjabTara

1

TeopeTnyeckre OCHOBBI XUMUU

11

Bianenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOPAas BKJIFOYAECT:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN ATOMOB,
HWOH, MOJIEKYJa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00bEM, KpUCTaJUIMYecKass pemérka, TUIbl XUMHYECKUX PpeakUuui
(OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30- M JHJIOTEPMHUYECKHE,
peakiy HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAST ~ JTUCCOLIMALIMSA, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs AJIEKTPOJIUTUYECKON mucconuanuu, [lepuoanyeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (DAaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOIb30BAaHUU BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPH3HAKH U
B3aMMOCBSI3b M3YyYEHHBIX IOHSATHI, NPUMEHATH COOTBETCTBYIOLIUE
MOHSTHSI IPU ONTUCAHUH CTPOEHUS U CBOWCTB HEOPTaHUYECKUX BEILIECTB
U MX TPEeBpalleHUl; BBIABIATH B3aUMOCBSA3b XMMUYECKMX 3HAHUHU C
MNOHATUSMM M TPEACTaBICHUSIMH  JIDYTHX €CTECTBEHHOHAYYHBIX

MpEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaM{ HAay4YHOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sBJIEHUN (HaOmoJqeHue, W3MEpeHue, HKCIEPUMEHT,

MOJICIIMPOBAHNE)

14

ChopmMupoBaHHOCTh YMEHHUH OMNPENENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX DJIEMEHTOB B COEJUHEHHUAX pa3InYHOTO
cocTaBa, BHJ  XHMHYECKOH  CBs3M  (KOBaJeHTHAs, HOHHasd,
MeTaJlJIn4YecKasi, BOAOPOJHAs) B COCIMHEHUAX, TUI KPUCTAIIIMYECKON
PEeIETKH KOHKPETHOTO BeIllecTBa (aTOMHAsl, MOJEKYJsApHas, MOHHAs,

MeTaJUTHIeCKas)

1.5

ChopmupoBaHHOCTh YMEHUN ONPEAEIATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUIECKHUX COCITUHEHHI

1.6

CdopmupoBaHHOCTH YMEHHUS KJIACCUPHUIIMPOBATH XUMUUECKHE PEaKIIUU

[0 Pa3IMYHbIM MPU3HAKAM (YHUCITY U COCTaBY pEarupyrollrux BEIecTB,




TEIIOBOMY 3¢ (eKTy peakuud, H3MEHEHUIO CTENeHeld OKHCIICHUs

3JIEMEHTOB, 00OPaTUMOCTH PEAKLIUH, YYACTHIO KaTaau3aTropa)

1.7

ChopMupOBaHHOCT ~YMEHMH  COCTaBIATb YpPAaBHEHUS  peaKUUH
Pa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAlICHHBIC YpPAaBHEHUS pPEAKLUU
HMOHHOI'0 0OMEHA, YUUTHIBas YCIOBUS, IPU KOTOPHIX 3TU pEaKUuu UIAYT

10 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOININE
KaueCTBEHHBI COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHHI PacCKpbIBATh CYIIHOCTh OKHCIIUTEIbHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peaklui

1.10

CpopMHUpOBaHHOCT, yMEHUH OOBACHITH 3aBUCHUMOCTh CKOPOCTH

XUMHUYECKON peaklMy OT pa3IuyHbIX (PaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUW  OOBSCHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(mpunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKass XUuMHs

2.1

CdopMUpOBaHHOCTh yMEHHI packpbiBaTh cMbica [lepuogmdeckoro
3aKOHa JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'ILHYIO u IMPOTHOCTHYCCKYTO

byHKIIIT

2.2

CchopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mepuonos Ilepuonnueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MenneneeBa, HCHOIb3Ys
NOHATHA «S-, P-, O-dJEKTPOHHBIE OpOHTANNY, <«IHEPreTHYCCKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COEAMHEHUH MO MepHojaM M rpynmnam

[Iepnonnueckoi cucteMsl XuMudecknx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHMCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB Pa3IUYHbBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TEHETUYECKOM  CBA3HM  MEXKIY
HEOPraHWYECKMMH  BELIECTBAMM  C  IIOMOIIBIO  ypaBHEHUN

COOTBECTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHHMH  YCTaHABIMBAaTh  MPUHAMICKHOCTH

HEOPraHMYECKUX BEILIECTB MO MX COCTaBy K ONpPENENIEHHOMY Kiaccy




(rpymme) coenuHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY
JUISL COCTaBJICHUS (POPMYIT BEIIECTB U YPABHEHHI XUMHUUECKUX PEaKLUi,
cucremarnyeckyto HomeHnknarypy (IUPAC) u tpuBuanbHbIe Ha3BaHUS
OT/EJIbHBIX HEOPTaHUYECKUX BELIECTB (yrapHblil ra3, yriaeKucibli ras,

aMMHuakK, raméHas HN3BCCTh, HerameéHas HN3BCCTh, IUTHEBAd CoAa, MMUPUT

¥ JIpyrue)

2.6

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHMCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3IUMIHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETUYCCKOM  CBS3M  MEKAY
HEOPraHMYECKUMHU  BEIIECTBAMH € [OMOIIBK  ypaBHCHHU

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTb YMEHHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUIN
9KCHEPUMEHT (pa3jioKeHUEe IEepOKCHAa BOJOpOJa B IPUCYTCTBHU
KaTajau3aTopa, ONpPENEICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3jIMYHBIX (aKTOpOB Ha
CKOpOCTh ~XMMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKLIMU Ha Cysb(dar-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHHS, pEIIEHUE JKCIEPUMEHTANbHBIX 33/Ja4 IO TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUM C IPAaBUJIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BelIeCTBAaMM M JIaOOPaTOPHBIM
000pyJI0BaHUEM; IIPENICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTA B (pOpMe 3alIUCH YPAaBHEHUN COOTBETCTBYIOIINX pEeaKIIUi

1 (HopMyTUPOBAThH BBIBOIBI HA OCHOBE ITHUX PE3YJIbTATOB

2.8

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TIOJB30BAHUS
XUMUYECKOH TOCY/I0M W J1abopaTopHBIM OO0OpYJAOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUN XapaKTEPU30BATh XUMHUECKHUE TIPOIECCHI,
JeKalMe B OCHOBE IMPOMBIIUIEHHOTO TOJTYYSHHsS] CEPHON KHCIIOTHI,
aMMHaka, a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHHH 00 O00ImMX
HAyYHBIX MPHHIUIAX M OSKOJIOTHYECKHX TMpoliIeMax XHUMHUYECKOTO

MPOU3BOJICTBA

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBIISIONICH

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHH B TO3HAHUU SBJICHUI




npupoasl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbl JMYHOCTH, €€
(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOOUMOW Uil  pelIeHHs
MPAKTUYECKUX 3a7jad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHUS K

CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

3.2

CdopmupoBaHHOCT YMEHUN KPUTUYECKU aHATM3UPOBATH XUMUYECKYIO
uHPOpPMAILIMIO, TIOJIy4aeMyl0 U3 Ppa3HbIX HCTOYHHUKOB (CpelCcTBa

MaccoBOW KOMMYHHUKAIINH, ceTh IHTepHET u apyrue)

3.3

ChopmupoBaHHOCTh yMEHHMM COOJIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00Pa3HOT0 MOBEICHHS B OBITY U TPYIOBOM S TEIHHOCTH B IIEIISX

COXPAHEHHUS CBOETO 37I0POBbS  OKPYXKAIOIIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaThb OMNAcCHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MbI
OIpeIeNIEHHBIX BEIIECTB, MOHUMas cMblca nokasaresns [1JIK, noscHaTs
Ha MpUMepax ClocoObl YMEHbIICHHS U MPEeIOTBpAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

3.5

ChopMUpOBaHHOCTh  YMCHHIA MIPOBOJIUTH BBIUUCIICHUS c
WCTIOJIb30BAHNEM TIOHSTHS «MAaccoBasi JOJISl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHWH Ta30B NPHU XHMHUYECKUX PEAKIHUSAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB,
TEIJIOBOr0 d(PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCHICCTB, MMPECBPAILICHUA U COXPAHCHHA SOHCPTUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

11

HpC,I[MCT OpraHquCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B
IMMOJIYYCHHHU HOBBLIX BCIICCTB W MATCPUAJIOB. TGOpI/ISI CTPOCHUSA OPraHUYCCKHUX

coenureHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHS

1.2

CrpykrypHble (opMysibl OpraHM4eckux BemiecTB. [‘omosiorus, wusomepus.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

Hpe,I[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaL[I/II/I OpraHn4YCCKHX BCIICCTB

1.3

Homenknarypa opraHMueckux COeAMHEHUH (CHCTEMaTHYecKas) U TPUBUAJIbHbBIE

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHUX BCHICCTB

YrieBox1opoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — NpocTeime
NpPEJCTaBUTENIN QJIKAHOB: (U3UYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOAC, ITOJTYYCHUC U IPUMCHCHUC

2.2

AJNKeHBI: COCTaB H CTPOCHHC, TOMOJIOTHYECKHUI pAA. OTUjIeH H IIPOIUIJICH —
HpOCTeI\/’II_HI/IC MNpEACTAaBUTCIIN AJIKCHOB: (I)H3HIIGCKI/IC U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TMAPUPOBAHUA, TaJIOICHUPOBAHUA, THUApATaAlHUU, OKHUCJICHUA U

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U TPUMCHCHUC

2.3

Ankanuensl: OyraaueHn-1,3 wu MeruwnOyranueH-1,3: crTpoeHue, BaxHeillne
XUMHUYECKHE CBOMCTBa (peakius noaumepusanun). [lonydenne cHHTETHUECKOTO

Kay4yyKa U pe3HUHBI

2.4

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN PsiI. ATETHICH —
OPOCTEHIINK TPEACTaBUTENb AJIKHHOB: COCTaB, CTpOoeHHE, (U3MUecKHe u
XUMHUYECKHE CBOWMCTBA (peaKlMu TUAPUPOBAHMS, TATOTCHHUPOBAHUS, THIPATAIIUH,

TOpeHUs), MOJIyueHUe U MPUMEHEHUE

2.5

Apensl. beHzon: coctaB, cTpoeHue, (uU3MUEeCKHe M XMMHYECKHE CBONCTBA
(peakuuy raJoreHUpoBaHUsI U HUTPOBAHUS), IOJy4eHNUE U puMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (Qu3nUeckne W XHUMHYECKHE CBOMCTBa  (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHHUA), IOJYyYEHUE M NpUMEHEHHE. TOKCHYHOCTh
apeHoOB. ['eHeTnueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IPUHALICKALIUMU K

Pa3InuYHBIM KJ1acCaM




2.6

[TpupoaHble UCTOUHUKY YTiaeBoOopoJ0oB. [Ipupoanslil ra3 u nonyrHsle HeTAHbIE
ra3el. Hegth 1 €€ mpoucxoxaenue. CrocoOsl mepepaboTku HeTH: MeperoHka,
KPEKUHT (TePMHUYECKHUH, KaTalnuTU4eckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, MX NPUMEHEHUE B IPOMBIIUICHHOCTH M B ObITy. KameHHBIH yroias u

MPOIYKTHI €T0 1epepadoTKu

KI/Icnoponcoz[epmamHe OpTraHU4Y€CKUC COCANHECHUA

3.1

[IpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTpOeHHE, GU3NUECKUE
U XUMHYECKHE  CBOMCTBAa  (peakuMu C  aKTHUBHBIMH  MeTaJlJlaMH,
raJjioreHOBOJIOPOJIaMH, TOPEHHE), MpPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHU CHUPTOB. JleficTBME MeTaHOJIa U 3TaHOJIa Ha OpPraHu3M 4YeJIOBEeKa.
MHoroaroMHbie CIUPTHL. DTUICHTIIMKOJIb U TIUIEPUH: CTPOCHHUE, (pusndeckue u
XUMHYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IIEJIOYHBIMU  METaJUIaMU,
KAueCTBEHHAs] PEakIMsi Ha MHOTOATOMHBIE CHUPTHI). JleicTBHE Ha OpraHu3m

YCJIOBCKaA. HpI/IMeHeHI/IG MIMOCPUHA U OTUJICHI JIMKOJIA

3.2

DeHOI: cTPOSHUE MOJICKYJTBI, PU3NICCKUE U XUMUICCKUE CBOMCTBA. TOKCUYHOCTh

¢denona. [Ipumenenue penona

3.3

Anpaeruasl 1 KeToHbl. DOpManbIerul, aleTanbAerua: CTpoeHue, Gpusndeckue u
XUMHUYECKHE CBOICTBa (peakMU OKHUCICHHS U BOCCTAHOBJIEHMS, KaUECTBEHHBIE

peaKHI/II/I), MOJIY4YCHUC U [TPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpefieNbHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs M YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3NUECKUe U XMMUYECKHE CBOICTBA (CBOMCTBa, 00IIMe Is
Kjacca KUCJIOT, peakuus JSTepupuKanuu), IOJIyuYeHHe U HpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mbli1a KaK COJIM BBEICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC JleICTBHG

3.5

CrnosxHble 3¢Upbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KiacCU(PUKAIUSA YIIIeBOAOB (MOHO-, TU- U MOJUCAXAPHUJbI).
['moko3a — mpocTedmmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJICKYJIBI,
(pu3ryecKkre 1 XMMUYECKHE CBOMCTBa (B3aumozericTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMMayHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBiIeHHE,
Opo’keHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NPUMEHEHHEe, Ouojormyeckas
poib. DotocunTtes. Ppykro3a Kak U30Mep INIOKO3bl. Kpaxman u mesmnoso3a Kak
npupoaHbie nonuMmepbl. CTpoeHHe Kpaxmana W IelUTrosio3bl. dusnueckue u

XUMHYECKHE CBOMCTBA KpaxMaina (THIpoJIn3, KaYeCTBEHHAs PeaKIus C HOJA0M)

A3oTcoaepIKalue OpraHnYecKue COeAMHEHUS

4.1

AMHUHOKHCIIOTHI Kak amM{(OTEpHbIe OpraHudecKkue coenuHeHus. Du3nueckue u




XMMHYECKHE CBOMCTBA aMHHOKMCIIOT (Ha IIpuUMEPE FJ'H/II_[I/IHa). buonornueckoe

3Ha4YeHHe aMUHOKUCIOT. IlenrTuabl

4.2

benkn kak nOpHUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XWMHUYECKHE CBOWMCTBA OEJIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMK Ha OeJIKH

BricokoMonekynsipHble COETUHEHUS

5.1

OCHOBHBIC TIOHATUS XHMHUH BBICOKOMOJICKYJIAPHBIX COGI[PIHGHPIﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPHU3AalN, CPCAHAA MOJICKYJIApHAas
Macca. OCHOBHEIE MCTOABbI CHHTE3a BbICOKOMOJICKYIIIPHBIX COCI[I/IHCHI/Iﬁ -

noJMMEepu3atna U IMOJIUKOHACHCALHA

5.2

SKCHCpI/IMeHTaHBHLIC MCTOABbI H3Yy4YCHHA BCIICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMIJICHHUC C 06pa3uaMH MNPpUPOAHBIX 1 HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

TeopeTnueckre OCHOBbI XUMUHU

11

Xumudeckui 3meMeHT. AToMm. Spo atoma, M30TOMBI. DIEKTPOHHAsT 000JIOUKA.
DHepreTHyeckre YpOBHH, MOAYPOBHU. ATOMHbBIE OpOUTaH, S-, P-, (-3J€MEHTHI.
Oco0eHHOCTH pacmpeeeHus JIEKTPOHOB MO0 OpOUTANIIM B aTOMax AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

Ilepuoanueckuii 3akoH U Ilepuoanyeckas cucrema XuMuueckux 3iueMeHTos J1.1.
MenneneeBa. CBs3b MNEPHOAMYECKOTO 3akoHA W Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XHMHMUYECKUX JJEMEHTOB U
o0pa3yeMbIX UMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyHmaM U MepHojaMm.

3HaueHMe NEPpUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKU

1.3

CrpoeHnue BemecTBa. XuMudeckas cBA3b. BUbpl XUMHUUYECKOM CBSA3H (KOBAJIEHTHAs
HENoJIsipHasi U MOJIsipHasi, MOHHAsI, MeTaynueckasi). VIOHbI: KaTHOHBI U aHUOHBI.
Mexannu3mbl 00pa30BaHUsl KOBAJEHTHOM XHMHYECKON CBs3M (OOMEHHBIH U

JIOHOPHO-aKLENTOPHbIN). BogopoaHast cBsi3b

1.4

BasnieHTHOCTB. DeKTpoOoTpUIIaTENLHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BeIIeCTBA. THWIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA

BEILECTB OT TUIIA KPUCTAJUIMYECKOU peII€TKU. [IoHATHE O TUCIIEPCHBIX CUCTEMAX.




HctuHHBIC 1 KOJUIOWOHBIE PACTBOPBLI. MaccoBas A0JI1 BEIICCTBA B paCTBOPEC

1.6

Knaccudukanus Heoprannueckux coeuHennii. Homenknarypa HeopraHmueckux

BCIICCTB

1.7

Xumuuaeckas peakius. Kinaccudukaius XUMHYECKUX PEakuid B HEOPTraHUIECKOM
U OpPraHU4ecKOl XMMUU. 3aKOH COXPaHEHUSI MAaCChl BEUIECTB, 3aKOH COXpPAaHEHUS

Y IIPEBPALLICHNS SJHEPTUU IIPU XUMAYECKUX PEaKLUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

QHCKTpOJ'H/ITI/I‘leCKaSI Jucconuanusi. CunbpHble U cJ1a0Oble QJICKTPOJIUTHI. Cpena
BOJIHBIX PaCTBOPOB BCUICCTB: KHUCJIaA, HCfITpaJIBHaSI, micjIo4YHasd. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKkuuun

Heoprannueckas xumus

2.1

Hemeramnbl. [lonoxxenne HemeTamwioB B Ileproanyeckoil cucteMe XMMUYECKUX
sanemenToB J[.MI. MenpaeneeBa 1 OCOOGHHOCTH CTpPOEHHS aTOMOB. Du3MUYeCKUe

CBOMCTBA HEMETAJLIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IPUMEpPE KUCIOPOAA, CEPBI,

docdopa u yriaepona)

2.2

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrmepoga W KpeMHHMs) M HX  COEAMHEHUH  (OKCHIOB,
KHCJIOPO/CO/IEpKAIMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuit). IlpumeHenue

BOKHENUIIINX HEMETAJJIOB U UX COEIMHEHUHN

2.3

Meramnel. Ilonoxenne MeraimioB B Ilepuoguueckoil cucreMe XUMHUUYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI04eK
atomMoB MetayioB. O0mue ¢puzndeckue cBocTBa MeTaiuioB. CIiaBbl METAJIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpH)KCHI/Iﬁ METAJIJIOB

2.4

XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIIIIOB (HATPHM, KaJTuid, KaJIbIMi, MAarHUH,
ATIOMUHHUH, IIMHK, XpOM, Kele30, Meb) U uX coeauHeHuil. OOIme crnocoObl

MOJIY4YCHHA MCTAJIJIOB. HpI/IMCHCHI/IC MCTAJIJIOB B 6I>ITy N TCXHHUKC

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K PA3JIMYHBIM

Kj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecriedeHHH JKOJIOTUYECKOW, SHEPreTUYECKOW W THIIEBOMN
0€30MacHOCTH, Pa3BUTUU MEAUIUHEL. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBiaenus 00 OOIIMX HAYYHBIX HPUHIUIAX MPOMBIIICHHOTO MOMYYEHUS




BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BCIICCTB M MATCPHUAJIOB: BayKHEHIIIIE
CTPOUTCJIBHBIC MATCPUAJIbl, KOHCTPYKIMOHHBIC MAaTCpHaJIbl, KpaCKH, CTCKIIO,
KepaMuKa, MaTCpualibl IJid 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIEC yI00pEHUS

3.3

Xumus u 3A0POBLEC YCJIOBCKA: IIpaBuWjla HCIOJb30BAHUA JICKAPCTBCHHBIX
Ipemnaparos, IpaBujia 0€30IaCHOr0 MCII0IL30BaHuUs [IperapaToB OBITOBOM XMMHH

B HOBCGHHCBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 kinace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»;  AxmumonepHoe obmectBo  «M3matenbctBo  «IIpocBemienuer
Xumus, 11 knace/ T'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus Metonuueckoe mocodue — 0a30BbIN
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.CTlabpuensn, W.I'.OctpoymoB, «OOmiass Xumusi B TecTax, 3ajadax,
ynpaxHenusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.CTlabpuensn, IIL.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposibHbIE ¥ TpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas
kHUTa 11 yauteas». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHas
KHUTA 171 yauteas». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymMoBa «3agauu o XMMHUU U CIIOCOObI
ux pemeHus» - M.: «JIpoday, 2021rog.

7. B.UI. [enucoBa «Xumusa 11 kjacc mnoypouHble IJIaHBI MO YYEOHHKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 kmaccey», - M.:
Ok3ameH, 2019r.

9. 9. O.C.T'abpuensH, N.I'.octpoyMoB «XUMHUECKUN IKCIIEPUMEHT B mikoJie 11
Kkiace»; - M.: Ipoda. — 2019 roxa.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://him.1september.ru  Enunas kosmmexkuus [IOP: IlpenMerHas KoOJUICKIIHS
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAyUYHBIC
sKcrepuMeHThI: Xumus. Komekius Poccuiickoro o6mieo0pa3oBaTeabHOIO IOpTalia
http://experiment.edu.ru AJIXUMUK: caT JLIO. AnukOepoBoit
http://www alhimik.ru Bcepoccuiickass onuMmuamga NIKOJGHUKOB IO XUMHH
http://chem.rusolymp.ru  Opranundeckass XUMHUS: DJIEKTPOHHBIN y4eOHUK st



cpenaHen IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN yU4COHUK
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