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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE CpeaHero oOmiero obOpaszoBaHusl pa3paboTaHa Ha ocHOBe DeAepadbHOTO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpa3oBarenbHON mporpamMmbl cpeaHero ooOmero oobpaszoBanus (POII COO), mnpexacraBieHHsix B DenepanbHOM
rocyaapcTBeHHOM oOpa3zoBaTenbHOM ctanaapte COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOro npeamera « XUMHs» B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil Penepannu, peaqu3yrOlIMX OCHOBHbIE 0Opa30BaTEIbHBIE MPOTrPamMMbl, U
OCHOBHBIX mMoJIO)KeHUN «CTparerun pa3Butuga BocruTanus B Poccuiickonn ®depepauumm Ha nepuon a0 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJIX0/10B K pa3pabOTKe MpOrpaMMBbl [10 XUMUH, K ONPEACIICHUIO OOLIEH CTpaTeruu 00y4eHus, BOCIIUTAHUS U PA3BUTHSA
oOyyarommxcsi cpeAcTBaMu ydeOHoro mnpeaMera «Xumus» mig 10-11 kimaccoB Ha 0a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxkenuas ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIEH, COAEpPKaHUSA, PE3yNbTaTOB OOYyYEHHs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJYy4yaeMO€ BBIMYCKHMKaMHU 00111e00pa30BaTeIbHON OpraHu3aluy, SBISIETCS HEOThEMJIEMOMN
4acThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIMM 3TAllOM peain3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XMMHYECKOro O0pa30BaHMsA. DTH LEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEIOBEKA, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3[I0POBBIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHHe OOydarOIIMXCsl Ha ypOBHE
cpenHero obmiero oOpa3oBaHMsI CpPEACTBAMHU Y4eOHOro mnpeamera «XUMHUS», COJAEPKAaHHE U TOCTPOEHHE KOTOPOTO
onpeeneHbl B IMporpaMme Mo XUMUU € Y4€TOM crheluUKH HayKd XUMHUHU, €€ 3HAYeHUs B TO3HAHUU MPUPOILI U B
MaTepuaibHOU )KMU3HU OOLIECTBA, a TAKKE C YUETOM OOUIUX 1IeJIe U MPUHILIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero oorero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO pOJb B COBPEMEHHOW LUBUIIM3ALMM, B CO3JIAHUUA HOBOU
0a3bl MaTepuaIbHOU KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (POpMUPOBaHHUE PALIMOHAIIBHOTO HAYYHOI'O MBIIIJICHUS, B CO3/IaHHE
L[EJIOCTHOTO TPEJICTABIIEHUs 00 OKpYKaloleM MHUPE KaK O €IUHCTBE MPUPO/bI U YellIoBeKa, KOTopoe GopMUpYyeTCs B XUMHUH
Ha OCHOBE IIOHMMAaHHs BEIECTBEHHOI'O COCTAaBAa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3U MEXKy CTPOEHHUEM BELIECTB,
UX CBOMCTBAMU M BO3MOXHBIMU 00JIACTSIMHU IPUMEHEHHUSL.

TecHO B3aMMOAEUCTBYsI C OAPYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHs CTajla HEOThEMJIEMOM YacTbl0 MUPOBOW KYJbTYpHI,
HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO Tpyda M KHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHash XHMHS KaK Hayka



co3uJaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTHUW HampaBlieHa Ha pelleHHEe TI00albHBIX MPOOJEM YCTOMUYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOM, MUILIEBOM, IKOJIOTMUECKON 0€30MMaCHOCTH M OXPaHbI 3/I0POBbSI.

B cooTBercTBUU ¢ 00IIMMHU LIETSIMU Y TPUHITUIIAMU CPEIHETO 00IIero o0pa3oBaHus cojepkanue npeamera « Xumus» (10-11
KJ1acChl, 0a30BBIA YPOBEHb U3YUECHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MTOATOTOBKY 00yYaronuxcs,
HEOOXOUMYI0O UM IS BBIPAaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHIHOTO BKIIOYEHUS B >KHU3Hb COLUYMA,
MPOIOJIKEHUS 00pa30BaHUs B PA3JIMUHBIX O0JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBasiomuMu IpeamMeTa « XUMHUs SIBISIOTCS 0a30Bbie Kypchl — «Oprannueckas xumusi» U «OO0Ias 1 HeopraHuyeckas
XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW IO
HEOPraHNYECKON XUMUU (C BKIIFOUEHUEM 3HAHUN U3 00I1Ie XUMHH ) U OpraHu4ecKoil XxumMuu. DopMHUpOBaHUE TAHHON CUCTEMBI
3HaAHUU NpU U3YYEHUU TTpeAMETa 00ECIIeUunBaET BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usi BEIIECTB HA OCHOBE OOIIIHUX
MOHSITUI, 3aKOHOB U TEOPUN XHMUMU.

Crpykrypa conaepkanusi KypcoB — «Opranudeckas xumusi» u «OOIIass ¥ HeopraHudeckas XuMus» cPopMmupoBaHa B
mporpaMme Mo XMMHUW Ha OCHOBE CHCTEMHOIO MOAXOAa K M3YYCHHIO yueOHOTO MaTepuayia U 0OyCJIOBIIEHa MCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPECIEHHBIX TEOPETUUECKHUX YPOBHX. Tak, B Kypce OpraHu4eCKOil XUMUH BEIIECTBA
paccMaTpyUBalOTCA HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPraHWYECKUX COCIMHEHHM, a TaKXke Ha YpPOBHE
CTEPEOXUMUYECKUX U AJICKTPOHHBIX MPEACTaBICHUN O CTpoeHuu BemiecTB. CBeneHusi 00 M3ydyaeMbIX B Kypce BEIIeCTBaX
JAI0TCS B Pa3BUTUU — OT YTIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX COeIMHEHU. B Kypce oprannyeckoi XumMuu
MOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIbHBIC MPEIACTABICHHUS O
XUMUYECKON CBSI3M, KJAacCHU(UKAIMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[Ton HOBBIM YIJIOM 3peHHUs B MpeaMeTe «XUMUs» 0a30BOr0 YPOBHS PacCMATpPUBACTCS WM3YUYCHHBIM Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHUsI TEOPETUUECKUN MaTepral U (PaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX U XUMHUUECKOHN peakiuu. Tak, B
YaCTHOCTH, B Kypce «O011as 1 HeopraHudecKkas XUMHs» 00y4JaroIruMCs MPeI0CTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3UIUH, TIIy0Ke TOHSATh UCTOPUYECKOE U3MECHEHHUE
(yHKITUH 3TOTO 3aKOHA — OT 00001IaroIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMI 0 BAXXHEMIINX BEILIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U MPUMEHEHNH, & TAKKE O XUMHUYECKUX
peaKkusx, X CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEeKaHus AonoiHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTaMu coJiepKaHus,
UMEIOIIMMHY KYJIbTYPOJIOTHUECKUI U MPUKIIATHON XapaKkTep. ITU 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMHH C
IPYTUMHU HayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIBHOW M MPAKTHUECKOW IEATEIHHOCTH YEIOBEKAa, CIOCOOCTBYIOT



BOCIIUTAHUIO YBaXXEHHUS K MPOIIECCY TBOpUECTBAa B 00JIACTU TEOPUM M TMPAKTUUYECKUX MPUIOKEHUH XUMHUU, MOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSA B OOIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBA3aHHBIX C XMUMHEH, KPUTHUUECKH
OCMBICITUBATh UHPOPMAIIMIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEHUS 3HAaHU M, pEIICHUSI MHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTATBHBIX
UCCIIeI0BATENhCKUX 3a/1a4. B 11e5om copepxanue yueOHOro npeameTa « XUMUs TaHHOTO YPOBHS U3YYEHHUS] OPUEHTUPOBAHO
Ha (opmupoBaHHe y OOy4YalOMIMXCA MHUPOBO33PEHUECKOM OCHOBBI JUIsl TMOHUMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUalbHOE €IMHCTBO HEOPraHWYECKOIO0 U OPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM U
CTPOEHHUEM, TO3HABAEMOCTb MPUPOIHBIX ABICHHUN IyTEM HKCIIEPUMEHTA U PEIICHUS POTUBOPEUNI MEXIY HOBBIMU (haKTamMU
U TEOPETUYECKUMHU NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU HKOJIOTMYECKUX MPoOJIeM, a Takke MpodieM
cOepeKEHUsT SHEPTETUYECKUX PECYPCOB, ChIPhS, CO3AHMS HOBBIX TEXHOJIOTMI U MaTepUasoB.
B nnane peuieHns 3a1a4 BOCIUTaHUS, Pa3BUTHA U COLMAIM3AIMU O0yYarOIIMXCS TPUHATHIE POTPAMMOM MO XMMHUU TOIXO/IbI
K OIpEIEICHUIO COAEpPKaHWA M TOCTPOEHUsS MpeAMeTa IpeaycMaTpUBaloT (POPMUPOBAHUE YHUBEPCAIbHBIX Y4E€OHBIX
JNEUCTBUN, UMEIOMX 0a30BOE€ 3HAUYEHHE JUISl PA3IMYHBIX BUAOB AECATEIBHOCTU: PEIICHHs MpoOJeM, MOUCKA, aHaIu3a U
00paboTku MHGpOPMAINK, HEOOXOIUMBIX MJisi MPUOOPETEHUs OIbITa MPAKTUYECKON U HCCIEAOBATENBLCKOW NEATeNbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.
B npakTuke mpenojaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHMs, TaK U Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsI, MpPH OIpPENEICHUH COAEPKATEIbHOW XapaKTepUCTHKU IieJiel U3ydeHus [pelMeTa HampaBlIeHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIUOHHO MpU3HAETCA (OPMHUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak 0O0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKOUN ACATEIBHOCTH YEJI0BEKa U KaK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeTOIMYECKON TOUKH 3pEHUS TAKOM MOAXO/ K ONMPEAEIEHUIO 1ENEN N3YUEHU NIPEIMETA SIBISETCS BIIOJHE ONPABJIAHHBIM.
CornacHo TaHHOM TOYKE 3pEeHUS TTIABHBIMU LIEJIIMH U3YUYEeHUS MpeaAMeTa « XuMus» Ha 0a30BoM ypoBHe (10 —11 ki1.) aBnsiroTcs:
° dbopMupoBaHHE CUCTEMbl XUMHUECKUX 3HAHUN KaK BaKHEHIIIEH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHbI
MHUpa, B OCHOBE KOTOPOH Jie’KaT KIIIOUYEBbIE MOHITHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SA3bIKA
HayKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHUE C
HCTOPHUEN UX PA3BUTHUA U CTAHOBIICHHUS;
o (dopMupoBaHrEe U pa3BUTUE MPEJCTABICHUM O HAYYHBIX METOJIaX MO3HAHUSA BEIIECTB U XUMHUYECKHUX PEAKIIH,
HEOOXOAMMBIX ISl MPUOOPETEHNs YMEHUI OPHEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBJICHUI, UMEIOIIHNX
MECTO B IIPUPOJIE, B IPAKTUYECKON U MOBCEAHEBHON KU3HU;



®  pa3BUTHE YMEHUH U CHOCOOOB JEATEIBbHOCTH, CBA3AaHHBIX C HAONIOACHUEM M OOBSCHEHHEM XHMHYECKOTO

AKCIIEpUMEHTA, COOJI0/ICHUEM TTPaBUII O€30MacHOr0 0OpaIlleHUs C BEIIECTBAMH.
Hapsiny ¢ atuM, conepikaTelibHasi XapakTEpUCTHKA LIeJIel U 3a/1a4 U3y4eHHs MpeAMETa B IporpaMMme 1Mo XUMHUHM YyTOYHEHA U
CKOPpPEKTUPOBaHA B COOTBETCTBUM C HOBBIMH IPUOPUTETAMH B CHUCTEME cpeaHero oomiero oOpazoBanus. CerojaHs B
IpernofaBaHUM XUMHUH B OOJIBIICH CTENeHU OTAAETCS MPEANOYTEHHE MPAKTHUECKONH KOMIIOHEHTE COACpX aHHUs O0ydYeHHs,
OpPUEHTHPOBAHHOM HA MOATOTOBKY BBITYCKHHKa 00IIe00pa30BaTEIbHON OpraHU3alliy, BIAJCIOIEro He HAOOpOM 3HAHUM, a
(YHKIIMOHATFHONW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMHU aKTUBHOTO TOJYYCHHS 3HAHUN M MPUMEHEHHUS HX B
peaIbHOM JKU3HHU I PEIICHUS PaKTHUECKUX 3a1a4.
B cBsi3u ¢ 3TUM Npu U3ydeHUHU IpeaMeTa « XUMUs TOMHUHHUPYIOIIee 3HaUeHUE MPUOOPETAIOT TaKKUe LT U 3a/1a4H, KaK:
ajanranusi 0O0y4aromMXCsl K YCJIOBMSIM JMHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (HOPMHUPOBAHHE HHTEIUIEKTYalbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIMsIX, CBI3aHHBIX C BEIIECTBAMU U UX TIPUMEHEHHUEM;
¢dbopMupoBaHHEe y 00yUaroIUXCsl KJIFOUEBbIX HABBIKOB (KIHOUYEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE IS
Pa3UYHBIX BUAOB JESATEIBHOCTHU: PEIICHHs MpoOJieM, MOWCKa, aHajdu3a U 00padoTKM MHGOpMAIUU, HEOOXOIUMBIX IS
NpUOOPETEHUS ONbITa ACSITEIbHOCTH, KOTOpask 3aHMMAET Ba)KHOE MECTO B MIO3HAHUU XUMUH, a TAKXKe JJIs OLICHKHU C MO3UIUI
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB M XUMUYECKUX MTPOLIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOJIHYIO
cpeay,
pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEM OO0ydaromuxcsi: CIOCOOHOCTU
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHU B COOTBETCTBHM C JKM3HEHHBIMHU MOTPEOHOCTSMHU, MCIOIH30BAThH
COBpeMeHHBbIe WH(OPMAIMOHHBIE TEXHOJIOTUM JUIS TOMCKAa M aHalu3a y4eOHOW M HaydHO-TIOMyJSpHOW WH(GOpMaIu
XUMHUYECKOTO COJIEPIKAHUS;
(dbopMHpOBaHKE U pa3BUTHE Y O0YUYAIONTNXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBITIICHUS, HA0II01aTeTbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOIO
HKCIIEPUMEHTA;
BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'YMaHUCTUYECKOW HANpPaBJIEHHOCTH XHWMHUH, €€ BaXXHOW POJIM B PELICHUH
r00anbHBIX MPOOJIEM PAlMOHATBFHOTO MPUPOJONONIH30BAHMS, MOMOJHEHUS SHEPreTUYECKHUX PECypCcoB U COXpaHEHHs
IPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeXKHOr0 OTHOUICHHSI K MPUPOJIE U CBOEMY 3[0POBBIO, a TaKXkKe



IPUOOPETEHUS OTBITA HCIIOJIB30BAHUS MOJYUCHHBIX 3HAHUH JUISI IPUHATHS TPAMOTHBIX PEIICHUHA B CUTYaIUAX, CBI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B yueOHOM 11aHE CpeTHero o0IIero 00pa3oBaHus MPeaMET « XUMHUS» 0a30BOT0 YPOBHS BXOJAUT B COCTaB MPEIMETHOM 00J1aCTH
«EcTecTBeHHO-HAyYHBIC TIPEIMETHD.

OG6iee yuciIo YacoB, OTBEAEHHBIX IS U3YUYEHUs] XMMUH, Ha 0a30BOM YPOBHE CpelHero o0Iero oopa3oBaHus, COCTaBIISICT 68
yacoB: B 10 kimacce — 34 gaca (1 gac B Hemento), B 11 kmacce — 34 yaca (1 gac B Hefemo).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XMMHUM

[IpenMer opraHMYecKON XMMHU: €€ BOZHHMKHOBEHHUE, PA3BUTHE W 3HAUYECHUE B IOJIyYEHWU HOBBIX BEIIECTB U MATEPUAIOB.
Teopusi ctpoenuss opranudeckux coeauHeHuii A. M. byrtnepoBa, e€ ocHoBHbIe mnonoxeHus. CTpyKTypHbIE (HOPMYJIBI
OpraHUYECKUX BEWIECTB. | OMOJIOTHS, N30MEpHsl. XMMHUYECKas CBA3b B OPTaHUYECKUX COCIUHEHUIX — OJJMHAPHBIE U KPATHBIC
CBSI3U.

[IpeacraBnenue o KIacCUPpUKALMK OpraHUYECKUX BenlecTB. HOMeHKIatypa opraHn4eckux COeJMHEHUH (cucTeMaThuueckas) u
TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIUX NPEACTABUTEIIECH KJIIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMeHTAIbHbIE METO bl U3YUYEHHSI BELIECTB U UX MPEBPALICHHI: 03HaKOMJIEHHE C 00pa3llaMi OPraHUYECKUX BEILIECTB U
MaTepuajaMM Ha HX OCHOBE, MOJCIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEUIECTB, HAOJIOJEHUE U OIHUCaHUe
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHWYECKUX BEIECTB IMpPH HAarpeBaHUM (IUIaBJI€HUE, OOYyrIMBaHUE U
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psif. MeTaH u 3TaH — NpOCTEeHIIe NPEACTaBUTENN alIKaHOB: (PU3NYECKUe U
XUMHUYECKUE CBOMCTBA (peaKMy 3aMEeIleHUs U TOPEHNUs ), HAX0XKACHUE B IPUPO/IE, TOTyYEHUE U MPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUMN pSAJl. DTUIICH U MPONUJIEH — IPOCTEUIINE MPEACTABUTEIN AIKEHOB: PU3NYECKUE
U XUMHUYECKHME CBOMCTBAa (peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHUS, THApPATAlMU, OKHUCJICHHS M TMOJUMEPHU3alUN),
MTOJIyYEHHE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyraauen-1,3: ctpoeHue, BaKHEHUIIINE XUMUYECKHE CBOMCTRA (peaKiys OJIUMEPU3ALIIN).
[TonydeHre CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUMHBI: COCTaB 1 0COOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH Psifl. ALIETUIICH — IPOCTEHIINI TPEACTaBUTENb ATKUHOB: COCTAB,
CTpoeHHe, (U3MUECKHEe M XUMHUYECKHE CBOMCTBA (peakUuW TUIPUPOBAHMS, TAJOT€HUPOBAHUSA, THIApATallid, TOPEHUs),
ITOJIyYE€HHE U IPUMEHEHHE.



Apenbl. beH3zoin: cocra, cTpoeHHE, (PU3NYECKUE U XMMHMUYECKHE CBOWCTBA (pEaKLUMM TaJOTEHUPOBAHUS W HUTPOBAHUA),
HOJy4YeHUE U MpUMEeHEHHe. Tonyon. cocmas, cmpoenue, usuiecKkue u Xumuyeckue cotucmeda (peakyuu 2ano2eHuposanus u
HUMposanus), noayienue u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXIy YIVIEBOJOPOJaMH,
NPUHAICKAIMME K Pa3JIM4YHBIM KJIACCAM.

[IpuponHblE WCTOYHUKU YTriIeBOAOpoaAoB. IIpuponHsiii ra3 u nomnyTHble HeTsHbIe ra3bl. Hedth m €€ mpoucxoxaeHue.
CnocoObl nepepabOTKu HE(PTH: MEepPEeroHKa, KPEKUHI (TEPMHUYECKHM, KaTaluTUYecKuid), nuposn3. [IpoaykTel nepepaboTku
He(TH, UX NPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroiab U MPOIYKTHI €0 MepepadoTKH.
DKCneprUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPALLECHUN: O3HAKOMIIEHUE ¢ 00pa3liaMH IJIacTMacC, KayuyyKoB H
pe3unsbl, Kojuiekuuu «Hedtb» u «Yronsy, MoaeIupoBaHue MOJIEKYJ YTIIIEBOJOPOAOB U raJlOr€HONPOU3BOIHBIX, IPOBEICHUE
IPaKTUYECKON pabOTHI: MOTYyYEHUE ITUIICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMA, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTA
peaxiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).
Kuciaopoacoaepxxamme opranudeckue COeAHHECHUS

[IpenenbHble OJHOATOMHBIE CHMPTHL. METaHON U 3TaHOJ: CTpOEHHE, (PU3NYECKHME U XMMHUYECKHE CBOMCTBA (peakluu C
aKTUBHBIMHM METaJUIaMHU, TaJIOT€HOBOJOPO/IaMH, TOpPEHUE), MpuMeHeHne. BoopoiHbie CBsI3U MEXy MOJIEKyJaMu CIUPTOB.
JleficTBME METaHOJIA ¥ ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaromMHbie CIUPTHI. DTUIECHTIIUKOb U TJIMLIEPUH: CTPOEHUE, (PU3NUECKre U XUMHUECKHUE CBOICTBA (B3aMMOJIEICTBHE CO
IIEJIOYHBIMH METaJJIaMU, KAUeCTBEHHAs pEaKIIMs Ha MHOTOATOMHBIE CIIUPTHI). [leficTBre Ha opraHu3Mm venoBeka. [I[pumenenue
TIALEPUHA U ATUJICHTIIUKOJISL.

@deHoJI: CTPOCHHUE MOJIEKYJIbI, PU3MUECKUE U XUMUYECKHE cBOMcTBa. TokcMUHOCTh eHona. [Ipumenenue denona.
Anbaerunpl u kemonwvl. Dopmanbaeru, aeTanbIerui: CTpoeHrue, Gu3nuecKue U XUMUYECKUE CBOMCTBA (Peaklui OKUCICHUS
Y BOCCTAaHOBJICHMSI, KAYECTBEHHBIE PEAKIINH ), TOJIyYeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBbIE KUCIOTHI. MypaBbHHAasT W YKCyCHas KHUCIOTBI: CTPOCHHE, (PU3UYECKHE W
XUMUYECKHEe CBOWCTBa (CBOMCTBa, OOIIMEe Ui KJacca KHUCIOT, peakius 3Tepudukaiuu), MoJydeHHUe W MPUMEHEHHE.
CreapuHOBas ¥ 0OJIEMHOBASI KUCTIOTHI KaK MPEICTaBUTENN BBICITUX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 ciaoxHbix 3¢upos. XKupel. ['maponus kupos.
IIpumenenue xupoB. bruosornueckas posb JKUPOB.




VYrieBosbl: coCTaB, KiacCU(PUKALMS YIIeBOAOB (MOHO-, TU- W Mojucaxapujibl). [Jroko3a — mpocTeiimmii MOHOCaxapu/I;
0COOCHHOCTH CTPOCHUS MOJICKYJbl, (PU3NYCCKHEC W XMMHUYCCKHE CBOMCTBa (B3ammMojeilcTBue ¢ ruapokcumom meau(ll),
OKHUCJICHME aMMHUa4YHbIM pacTBopoM okcuja cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPHUPOJIE,
npuUMeHeHHue, Ouosorudeckas poib. @orocunTe3. OpyKkTO3a Kak U30MEP IIIFOKO3bI.

Kpaxmain u nesuironosa kak npupoaHsbie noaumepsl. CTpoeHHe KpaxMalia v HEJUTI0NI03bl. PU3nYecKre U XUMUYECKUE CBOMCTBA
Kpaxmaia (TUAPOIN3, KAYECTBEHHAs PEAKIIHs C HOJOM).

OKCIEpUMEHTAIbHBIE METOJAbl H3YyUYECHHUS BEIIECTB W WX MPEBpallleHUW: MpOBEJACHUE, HAONIOJEHUE U OINHUCaHUE
JIEMOHCTPAIIUOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaYECTBEHHBIE PEaKIMU OJHOATOMHBIX CIHUPTOB (OKUCIICHHE HSTaHOJa
okcusioM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOI€iCTBHE TinIiepuHa ¢ ruapokcuiom Mmenu(ll)), anpaeruaos (okucaeHue
aMMHadHbIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom meau(ll), B3aumonelicTBue kpaxmana ¢ MOJOM), IIPOBEJCHUE
MPaKTUYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO BEIECTBAa WM MPOAYKTA
PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).
A3oTcozepxKale OpraHuuecKue COeTMHEHHUS.

AMUHOKHCIIOTHI Kak amMOTEepHbIE OpraHuueckue coeauHeHus. dusmyeckne M XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha
npuMepe MuiuHa). buonornueckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku kak mpuUpoOAHBIE BHICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuuHasi, BTOpHYHAs W TPETUYHAsT CTPYKTypa OCIKOB.
XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, IeHATYypalvs, KaYeCTBCHHbIC PEaKIIMU Ha OSIKHU.

DKCIepUMEHTaIbHBIE METO/IbI M3YUEHHUSI BEIIECTB U UX MPEBPAILICHU: HAOI0/ICHUE U ONUCAaHUE IEMOHCTPALIMOHHBIX OIBITOB:
JieHaTypals 0eJIKOB IMPU HarpeBaHUH, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMouieKkyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TOHSITUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCAWHEHUM: MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO, CTEICHBb
MOJIMMEpHU3aIluU, CPeIHss MoJieKyJsipHas macca. OCHOBHBbIE METOJbI CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEIUHEHUM —
MOJIMMEpHU3aIUs U TTOJIMKOHISHCAIIHS.

DOKCNepUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEIIECTB M WX MPEBpaIleHUi: O3HAKOMJICHHE C oOpasllaMH MPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanu3anus MeXNpeIMETHBIX CBS3ed MNPU U3yYEeHUH OpraHndyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS dYepe3
MCIIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUN, TaK M MOHATUH, SBISIOMINXCS CUCTEMHBIMU ISl OTJEJIBHBIX
HpeAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO11ue ecTecCTBEHHO-HAaYUHbIE IOHATHS: IBJICHUE, HAYYHBIN (aKT, TMIIOTE3a, 3aKOH, TEOPHS], aHAJIN3, CUHTE3, KJIacCCU(pUKaLU,
HEepUOIUYHOCTD, HAOMIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICINPOBAHUE.

dusuka: MmaTepusl, SHEPTHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUN YPOBEHb, BELIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NICCKUE BEIUINHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, 0OMEH BeIIeCTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHUECKH aKTUBHBIE BEIIECTBA
(Oenku, yraeBoAbl, KUPbI, HEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonorus: nuieBbie MPOAYKTHI, OCHOBBI PAIlMOHATIHFHOTO MUTAHMUS, MOIOIINE CPEACTBA, IEKAPCTBEHHBIE U KOCMETUYECKHE
npernapaTsl, MaTepUANIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

XUMHUUYECKUI »reMeHT. ATOM. Sapo artoma, M30TOMbl. DJIEKTPOHHAs 000JI0UYKa. DHEPreTUUYECKUE YPOBHH, IMOIYpPOBHHU.
ATOoMHBIC OpOHTaNH, S-, P-, 0- 3meMeHThI. OCOOCHHOCTH pachpeeicHHsI JICKTPOHOB 10 OPOMTAISIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYypaLIHsl aTOMOB.

[Tepnonnueckuii 3akoH u Ilepumoamdeckas cucrema xumudeckux ’nemMeHToB [[. M. MenneneeBa. CBs3b MEepUOIUYECKOTO
3aKkoHa U Ileproanueckon cucreMbl XUMUYECKUX diieMeHToB [I. M. MenneneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX BEUIECTB 110 IPYIIam
U repuogaM. 3Ha4eHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHUABI XMMHUYECKON CBSI3M (KOBAJEHTHAs HEMOJSPHAs W IOJSpHAs, MOHHas,
MeTayuimdeckas). MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOW CBsi3W (OOMEHHBIA W JTOHOPHO-aKIIENTOPHBIN).
Boaopoanas cBsA3b. BaneHTHOCTb. DIIEKTpOOTpULIATENBHOCTh. CTeneHb OKUCAEHU. IOHBI: KATUOHBI U AHUOHBI.



BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH ITOCTOSTHCTBA COCTaBA BEUIECTBA. THITBI KPUCTAIIIMYECKUX
pem€ToK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

IToHATHE O MUCHIEpCHBIX cucTeMax. ICTUHHBIE U KOJUIOUAHBIE pacTBOPBI. MaccoBas 0JIs BELIECTBA B paCTBOPE.
Knaccupukanuss HeopraHuueckux coenuHeHuil. HoMeHknaTypa HeOpraHWyeckux BellecTB. ['eHeTrmyeckas CBA3b
HEOPraHUYECKUX BEILECTB, IPUHAIICKAIINUX K PA3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Kimaccudukanys XuMHYECKUX peakuil B HEOPraHUYeCKON U OPraHMYEeCKOM XUMHUH. 3aKOH COXPaHEHUS
MacCChlI BEIIECTB, 3AKOH COXPAHECHUS U IPEBPALIEHUS SJHEPTUHU ITPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTuMbie peakiuu. XUMUYECKoe paBHOBecre. DaKkTophl,
BIIASIOIIME HA COCTOSIHUE XUMHUYeCKOoro paBHoBecus. [Ipunmun Jle [larenbe.

Onextponutuyeckass auccounanus. CunpHble W cinaOble 37eKTposuThl. Cpena BOJHBIX PAacTBOPOB BEUIECTB: KuUCas,
HEWUTpaJIbHASI, IEIOYHAS.

OKHUCAUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHMs BELECTB M WX INpeBpallleHuil: aeMoHcTpauus Tadmul «[lepuoanueckas cucrema
xumudeckux aneMmentoB [[. M. MenpaeneeBay, uzydeHue mojenel KpUCTAUIMUECKUX PEHIETOK, HAOIIOJEHUE U OMHCAHUE
JE€MOHCTPALIMOHHBIX M JJTAOOPATOPHBIX ONBITOB (pa3joKE€HUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTajau3aTopa,
OTIpe/ieNIEHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOILBIO YHUBEPCATHHOIO HHANKATOPA, PEAKIIMN HOHHOTO 00MEHa), TPOBEICHUE
MPaKTUUECKON paboThl « BiusiHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM PeaKIum.

Pacuérnble 3a1aum.

Pacyérpl 10 ypaBHEHMSAM XUMHUUYECKHUX PEAKLUH, B TOM YUCIEC TEPMOXUMHUUYECKUE PACUETHI, pACUYETHI C UCIOJIB30BAHUEM
MTOHATHS «MAacCOBas J10JS BEIIECTBAY.

Heoprannueckasi xumms

Hewmetamnbl. [lonoxenue nemeraiioB B [lepuoandeckoit cucteme xumudeckux anemeHToB J1. . MeneneeBa u oco0eHHOCTH
cTpoeHus atoMoB. du3nyeckue CBOWCTBA HEMETAIIOB. AJUTOTPOIUS HEMETAIUIOB (Ha MpUMEpe KUCI0poaa, cepsl, pochopa u
yriepona).

XVMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TallOT€HOB, CEPBI, a30Ta, pocdopa, yriiepoaa u KpeMHHUS) U UX COSAMHEHUIN
(OKCHI0B, KMCIIOPOJACOAEPKAIIMX KHCIIOT, BOJOPOAHBIX COETUHEHHN ).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.



Meramnsl. [lonoxenue meramioB B Ilepuogunueckoit cucreme xumudeckux anemeHToB [[. M. MenneneeBa. OcobGeHHOCTH
CTPOCHHS DJICKTPOHHBIX 000J0YeK aToMoB MeTaioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIulaBbl METaJlIOB.
DJIEKTPOXUMHUYECKUHN PSiJT HAMPSIHKEHUN METAJIJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAIUIOB (HATPHM, Kallui, KaJdbIlUi, MAarHUM, AIIOMUHUH, IIMHK, XpOM, JKeJIe30, ME/Ib) U
UX COeIUHEHUI.

OO6mue crnocoObl NoJydYeHHsI MeTAIIOB. [I[puMeHeHne MEeTalIoB B OBITY U TEXHUKE.

DKCIEepUMEHTAbHBIC METO/IbI U3YUCHUS BEIIECTB U UX MIPEBPAICHUN: U3YUEeHHUE KOJUIEKIINU « MeTallyIbl U CIUIaBbly, 00pa3IoB
HEMETAJJIOB, PEILICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4, HAOJIIOACHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX U JTaOOPATOPHBIX OIBITOB
(B3auMoOeiCTBHE THIPOKCH/Ia aTFOMUHUS C PACTBOPaAMU KHUCJIOT U IIEJI04Ye, KaUeCTBEHHbIC PEAKIIMU Ha KATUOHBI METAJIIOB).
PacuétHbie 3amaun.

Pacuétel Maccel BellecTBa WM OO0OBEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WM OOBEMY OIHOTO W3
Y4acCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéTbl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO W3
BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumuun B 00eciedeHNH HKOJIOTHYECKOM, YHEPreTUYECKON U TTUIIEBON 0€30MaCHOCTH, Pa3BUTUU MEAUITUHEL. [loHsITHE O
HAY4YHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienns 06 0OIMMX HAYYHBIX MPUHITAIIAX TPOMBIIIJICHHOTO IMOJYYCHHUS BAXKHEHIITMX BEIICCTB.

YenmoBek B MUpE BEIIECTB U MATEPHUAIOB: BAXKHEHUIIIME CTPOUTEIIBHBIE MAaTEpHUalibl, KOHCTPYKIIMOHHBIE MATEPHUAIbI, KPACKH,
CTEKJIO, KepaMHKa, MaTepHUalIbl JJIsl DJICKTPOHUKU, HAHOMATEepUAaJIbl, OpraHUYeCKUEe U MUHEPAJIbHbIC YA0OPEHHUS.

XUMUS U 3I0pOBbE YEJIOBEKA: MTpaBUiia UCIIOJIH30BAHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0€30MacHOTO UCIOIb30BAHUS
rpernapaToB OLITOBOM XUMHUU B TTOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeaMEeTHBIX CBA3EH MpU U3yYeHHH 00IIel U HeopraHudecko xumuu B 11 kiacce ocyliecTBiIseTCs yepes
HCIIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHUM, TaK W MOHSITUH, SBISIONIUXCS CUCTEMHBIMH JIJII OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (pakT, THIOTE3a, 3aKOH, TEOpHSs, aHAM3, CUHTE3, KiaccuuKams,
MEPUOANYHOCTh, HAOJIIOJEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3BMEPEHUE, SIBJICHUE.



dusuka: marepus, SHEPrusi, Macca, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOIN, PaJUOAKTHUBHOCTH, MOJEKYJA,
DHEPIreTUYCCKUIN YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHUE BEIIeCTBa, (PM3NYSCKUE BETUYUHBI U CIMHUITBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kineTka, opranusM, SKocucTema, ornocdepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OpraHu3Me.
['eorpadus: MuHepasbl, TOpHBIE MOPOIbI, TOJIE3HBIC HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHoyorusi:  XMMHUYECKass  MPOMBIIUIEHHOCTh,  METAJUIyprusi,  MPOU3BOJICTBO  CTPOUTEIBHBIX  MAaTEPUAJIOB,
CEIBCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILICHHOCTb, MPOU3BOCTBO
KOCMETHYECKUX  MpEernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX  MATEPHAJIOB, DJEKTPOHHAS  MPOMBIILJICHHOCTb,
HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMEBI 110 XMW HA FA30BOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBAHMS K pe3yJIbTaTaM OCBOEHUS 00YUaIOIMMHUCS IPOTPaMM CPETHErO O0IIEro 00pa30BaHMs
(TMYHOCTHBIM, METANpPEeIMETHHIM U TMpeAMETHbIM). HayuHo-meToanmueckoil OCHOBOM ISl pa3pabOTKH IUIAHUPYEMBIX
pE3yIbTaTOB OCBOCHHSI MPOTPaMM CPEAHETO 001Iero 00pa3oBaHuUsl SIBISIETCS CUCTEMHO-ESATEIIbHOCTHBIN TOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSITENLHOCTHBIM TOIXOAOM B CTPYKTYpE JTUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS IpenMeTa
«XUMHS» Ha YPOBHE CPEHETO OOIIETO 00pa30BaHus BbIIEICHBI CICTYIONINE COCTABISIONIUE:

OCO3HaHWE 00YJAIOIIIMHUCS POCCUNCKON TPasKIaHCKON MACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIpeIEIECHUIO;

HaJIMYue MOTUBALUMU K 00yUEHUIO;

L[eJICHAIIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHUM JINYHOCTH HA OCHOBE KJIFOUEBBIX LICHHOCTEHN M ICTOPUUECKUX TPATULUI
0a30BOI1 HAYKN XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCS pPYKOBOJACTBOBAaThCS B CBOEHM JEATEIBHOCTH 1LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIMMH LIEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTD KU3HEHHbBIE TUIaHBI.
JIMuHOCTHBIE Pe3yIbTAaThl OCBOSHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE YU4eOHON M BOCTIUTATEILHON IeATeILHOCTH
B COOTBETCTBHM C TyMAaHHCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH W UAcaaMU
POCCHUHCKOTO TPaKJAHCKOTO OOIIECTBa, MPUHITHIMU B OOIIECTBE HOPMaMU WM TMPaBHJIAMHU TOBEJCHHS, CIIOCOOCTBYIOIIUMU
mpoleccaM CaMOIO3HaHMS, CAMOPA3BUTHUS 1 HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YJAIOIINXCSI.

JIMYHOCTHBIE pE3yJbTaThl OCBOSHUS TpeaMeTa «XHUMHS» OTPaXarT CPOPMHUPOBAHHOCTH OMNBITA MO3HABATEIBHON WU
MPAKTUYECKON JAEITeTFHOCTH 00yUaIOIUXCS [0 peaTn3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOT0 BOCIMTAHMA !

0CO3HaHUs 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPaBOMOPSIKY;
MPEJICTABICHUS O COLMAIBHBIX HOPMaX M MPaBUJIaX MEKIUYHOCTHBIX OTHOLIECHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON HEATEIBHOCTH MpPH CO3JAHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENbHBIX 33]1a4, BHITOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX NP aHAJIM3€ Pa3IMYHbIX BHUJIOB
yueOHOU eI TeIbHOCTH;

2) IATPMOTUYECKOTO0 BOCTIUTAHUSA .

[IEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HaYYHOMY HACJIEJIUI0 OTE€UYECTBEHHON XUMUHU;

yBaXEHUSI K TMPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOrO0 MPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTUKECHHSI HAYKU €CTh PE3YJIbTAT JIUTENbHBIX HAOIIOACHUN, KPOMOTIUBBIX IKCIIEPUMEHTATIBHBIX MOMCKOB, IIOCTOSTHHOTO
Tpy/Jla y4E€HBIX U MPAKTUKOB,;

MHTEpEca U MO3HABATEIHHBIX MOTHBOB B MOJYYCHHH M MOCIEAYIONIEM aHaiu3e WH(OPMALUK O MEPEAOBBIX JTOCTHKEHUSIX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMS,

CIIOCOOHOCTH OIICHHBATh CUTYyallMH, CBSI3aHHBIE C XHUMHYECKHMHU SIBICHHUSIMH, W TPUHUMATh OCO3HAHHBIC PELICHHUS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE U TMOCTYNKHA CBOMX TOBAPHINEH C MO3WIUNA HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HaHUE MOCIEACTBUN ITUX MOCTYIIKOB,;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAHUS LIEHHOCTEH 310pOBOrO M 0Oe30macHoro ooOpas3a >KHM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coOJ0/IeHus MpaBuil 0€30MacHOro 0OpaIlEeHus ¢ BEMECTBAMU B ObITY, TOBCEAHEBHOM KM3HU U B TPYAOBOU NEATEIbHOCTH;
MOHMMAHUS IIEHHOCTU MPaBWJI WHANBUAYAIHHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHHUS B CHUTYAIHsIX, YTPOXKAIOIINX
310POBBIO U KWU3HU JIKOJIEH;

OCO3HAHMS TIOCIICACTBUN W HEMPHUATHUS BPSIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEAOBATEIBCKON EATEIHHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPUYECKON U
JIPYTUX BHJIAX JCSATCIBHOCTH;

YCTaHOBKH Ha aKTHUBHOE Y4YacTHE B PEUICHUM MPAKTHUYECKHUX 3334 COIMAIbHOMN HaIllPaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 110 XUMUU;



YBAKEHUSA K TPYY, JIOIAM TPYAA U PE3YJIbTaTaM TPYAOBOM JAEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJbHOW TpaeKTOpUM oOpazoBaHus, Oyayiield mnpodeccuu W peaausaiuu
COOCTBEHHBIX KM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00Pa3HOro OTHOIIEHUS K IPUPO/JIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MMOHMMAaHUSl TJ00AILHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHHUS SKOHOMHUYECKHX IMPOIECCOB HA COCTOSIHUE
IIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUSI HEOOXOJUMOCTHM HCMOJIb30BAHUSI  JOCTHXKCHUM XUMUU JIJI1  PEUIEHUs BONPOCOB  PaIlMOHAIBHOTO
MPUPOIOTIOIB30BAHHS;

AKTUBHOI'O HENPUATHUS JEUCTBHM, IPUHOCAIIMX BPEJ OKPYXKAKOIIEH TNPUPOAHOM Cpelne, YMEHUS NIPOTHO3UPOBATh
HeOJIaronpusiTHbIC SKOJIOTHYECKHUE TTOCIIEICTBUS MTPEATPUHUMAEMBIX JEHCTBUIN U IPEAOTBPAIIATH UX;

HQIMYUS Pa3BUTOTO HSKOJIOTUYECKOTO MBINUJICHUSA, 3KOJOTMYECKOW KYJIbTYPhI, OIBITA JAECATEIBHOCTH 3SKOJOTHYECKOU
HAIPaBJICHHOCTH, YMEHHUSA PYKOBOJCTBOBATHCS MMM B II03HABATEIBbHOM, KOMMYHHKATUBHOW W COIMAIBHOW ITPAKTHKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHBOCTOSTH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOMU
MIPAKTUKHU;

MMOHMMAaHUS CIeNU(PUKN XUMHHM KaK HAyKH, OCO3HaHUsA €€ pojii B ()OPMUPOBAHUM PALIMOHAIIBHOTO HAYYHOI'O MBIIIICHUS,
CO3JIaHUM LIEJIOCTHOTO TIPEJICTABIICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE IIPUPOJIBI U YeJIOBEKa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAUMMOCTH XUMHU JJIsi COBPEMEHHOW IMBUJIM3AIMU: B €€ TYMAaHUCTUUYECKOW HANpaBJIEHHOCTH U
BOXXHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOU KYJIBTYpbI, PEHIEHUH TJIOOATBHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, SHEPTETUUECKOM, MUIIIEBOM 1 9KOJIOTHYECKON 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, 00eCTIeYeHUN
YCJIOBUHM YCHENTHOTO TPY/Ia U KOJIOTHYECKH KOMDOPTHOM KU3HHU KaXKJIOTO WieHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCITOJIH30BATh MOTyYaeMble 3HAHUS JIJIs1 aHATU3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEro MUPA U MPOUCKOSTITNX
B HEM M3MEHCHUI, YMEHUS JieiaTh 000OCHOBAaHHBIC 3aKIIFOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C HEIBIO
MOJy4YE€HUSI JOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTH CAaMOCTOSITENIBHO HCIIONIb30BaTh XMMHUYECKHE 3HAHUS /IS PEUIeHHs Mpo0JieM B pealbHBIX >KU3HEHHBIX
CUTYAaIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOJIy4YE€HUIO HOBBIX 3HAHUN
10 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHanbHOU NeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHS Y4EOHOro mnpeaMera «XHUMHs» Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
BKJIFOYAIOT:

3HaUYMMBbIE ISl (POPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIMXCS MEKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOUIEHAYYHBIE
MOHATHUS, OTPAXKAIOIIME UEJIOCTHOCTh HAYYHOW KapTUHBI MUpa W CHEHU(PUKY METOJOB MO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX (MarTepus, BEIIEeCTBO, YHEPTHUS, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHbIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BaHUE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHe);

YHUBEpCaJbHble yueOHble JehcTBUS (TIO3HABAaTENbHbIE, KOMMYHUKATHBHBIC, PETYJIATUBHBIC), OOECIEYMBAIOININE
dhopmupoBaHne GyHKIIMOHAIIBHOW IPaMOTHOCTH U COITUATILHON KOMITETCHITUH 00YYarOIINXCS;

CHOCOOHOCTH 00YUaIOIIUXCSI UCTI0Ib30BaTh OCBOEHHBIE MEKANCLUITIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIe ICUCTBUS B TTO3HABATEIILHON U COLIMAILHOMN MPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMHU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU
U PETYJATUBHBIMU JEHCTBUSMH.

OBjaieHue YHHMBEPCAJbLHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpEeNeNsATh UEIH ACSITEIIbHOCTH, 3a/1aBasi TapaMeTpPhbl U KPUTEPUHU UX JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI JESTEIHLHOCTH C
MMOCTaBJICHHBIMHU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCSATh XapaKTEpHbIE MPU3HAKU MOHATUN U
YCTaHABIMBATh UX B3aHMMOCBS3b, UCIIOJIH30BAThH COOTBETCTBYIONINE MMOHSATHS JIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U SBICHUMH;
BBIOMPATHh OCHOBAHUS U KPUTEPHUH IS KIIACCU(PHUKAIIUY BEIIECTB U XUMUYECKUX PEaAKITUH;

YCTaHABJIMBATh MPUYNHHO-CIIEJICTBEHHBIEC CBSI3U MEXYy U3y4aeMbIMU SIBICHUSIMU,



CTPOUTB JIOTUUECKUE PACCYXACHUS (MHIYKTUBHBIE, IETYKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH 3aKOHOMEPHOCTHU U IIPOTUBOPEUMSI
B pacCMaTpHUBAaEMBbIX SIBJICHUSAX, POPMYIMPOBATH BBIBObI U 3aKJIFOUEHUS;

OPUMEHATh B MPOLIECCE IO3HAHUS, HUCIOJIb3yEMbIE B XHMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, IPeoOpa3OBHIBATH
MO/IEIbHBIE MTPEICTABICHMS — XUMUYECKUH 3HAK (CHMBOI) 3JIEMEHTA, XUMHUECKast popMyJia, ypaBHEHUE XUMUUECKON PEaKIUU
— IIpU PEIICHNU Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 33]a4, IPUMEHATh Ha3BaHHbIC MOJEJIbHbIE IPEICTABICHUS AJIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaEMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O NIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

(dbopMynupoBaTh LEAM W 3aJa4yd HMCCIEIO0BaHUS, HCIOJb30BATh IMOCTABJICHHBIE M CAMOCTOSTENIBHO C(OPMYIHPOBAHHBIE
BOIIPOCHl B KayeCTBE MHCTPYMEHTa NO3HAHWA W OCHOBBI i (DOPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBLHOIO IUIAHUPOBAHUS U MPOBEJACHUS YUYEHHYECKHX 3KCIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHUsl HaOII0IaTh 32 XOJI0OM IPOIIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pe3yJbTaT, (GopMyIupoBaTh 000OIICHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MpOJEIaHHOMN
pabore;

pUOOpPETaTh ONBIT YUEHUUECKOW MCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH, IPOSBISATH CHOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSATEJILHOMY IIOMCKY METOJ0B PEUIEHUS NPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3NIMUYHBIX MCTOYHUKAX MH(OpManuu (HAy4yHO-MOMYJSpHAs JUTEpaTypa XUMHYECKOTO COJEpkKaHUS,
CIpaBoOuHbIe Mocobus, pecypchl MHTepHeTa), aHAIM3UPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (HOPM MpPEACTABICHHUS,
KPUTHUYECKU OLIEHUBATDH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dhopMyIHpoBaTh 3aMpoCchl U MPUMEHSATH PA3IUYHBIE METOJbI MPU TOUCKE W OTOOpe HHQOpMAIUU, HEOOXOAMMOM s
BBITIOJIHEHUSI YYEOHBIX 3a1a4 ONPEAEIEHHOTO TUTIA;

MpUOOPETATh OMBIT UCIIOJIb30BaHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy MpeAcTaBieHUs MHopManuu (cxembl, rpaduKu, AUarpaMMmbl, TaOIUIbI,
PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIHN S3bIK B KQU€CTBE CPEACTBA MPH padoTe C XMMUUYECKON MH(pOpMalLMel: MPUMEHITh MEXIPEIMETHBIE
(pu3myeckue u MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, POpMyJibl, aOOpeBHATYPbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATTISITHOCTH.



OBi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3aJ1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK1a€MOM TEMBI B XOJ€ JUAJIOTa U/WIN JUCKYCCUH, BBICKA3bIBaTh UJEH, (POPMYIHpPOBATH
CBOM IPEIJIOKEHUSI OTHOCUTEIBHO BBIIIOJHEHUS MPEIOKEHHOM 3a1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3yJIbTaTOB [MO3HABATEIBHON JIEATEIBHOCTH, MTOJIYUEHHBIX CAMOCTOSITEIEHO WJIM COBMECTHO CO
CBEPCTHUKAMH TP BBIIIOJIHEHUU XMMHUECKOI0 KCIIEPUMEHTA, MPAKTUYECKOM pabOTHI 10 UCCIIEJOBAHUIO CBOMCTB N3Y4aeMBbIX
BEILIECTB, peAM3alMU y4eOHOro NpoeKTa U (POPMyJIMPOBATH BBIBOJABI MO pE3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUN ITyTEM
COTrJIaCOBaHUS MO3ULUI B X01€ 00CYKICHHSI 1 0OMEHA MHEHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILIECTBIIATH CBOIO IO3HABATEJIBHYIO ACSITEIBHOCTb, ONpPENENsis €€ LeNn MU 3aJayu,
KOHTPOJIMPOBATh U MO MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEJIAraeMblil allrOPUTM JE€HCTBUI IPH BBITIOJHEHUN YYEOHBIX
Y UCCJIEI0BATENbCKUX 3a/1a4, BBIOMPaTh HanOosee 3PPEeKTUBHBIN CIIOCOO UX PEIICHUS C YUYETOM MOTYyYEHU HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISTE CAMOKOHTPOJIb CBOEH I€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmMeTHbIe pe3yabpTaThl OCBOEHUA Kypca « OpraHnyecKas XuMush» OTPakaroT:

c(hOpPMHUPOBAHHOCTDH MPEJCTABICHUN O XMMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-HAYUYHOM KapTHUHBI MHUPA, POJIM XUMHUU B
MO3HAHUU SIBJICHUN NpUpPOAbI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIILHOM I'PaMOTHOCTH,
HEOOXOAMMOW ISl PEIIeHHs] MPAKTHUUECKUX 3aad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3J0POBBIO U
IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHMM, KOTOPasl BKIIOYAET: OCHOBOIOIATaIOIINE MOHATUS (XMMUYECKUHN 3JIEMEHT, aToM,
ANIEKTPOHHAsE 000JO0YKa aromMa, MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XMMUYECKAsl CBSI3b, CTPYKTYpHas
dbopmyna (pa3BEpHyTas U COKpamEHHAas), MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00bEM, YTIEPOAHBIN CKENET, PYHKIIMOHATbHAS
IpyIIa, paauvkajl, W30MEPHUSA, U30MEPhl, TOMOJOTHYECKUN Psill, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOI M a30TCOIAEpIKALIUE
COEIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPHUH U 3aKOHBI (TEOpHs
CTPOEHHUs OpraHnyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI



A3bIK XMMHH; MHPOBO33PEHUECKUE 3HAHMS, JICKAIIUE B OCHOBE MOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SABJICHUM, (HAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTAaBe, MOJYYECHHUHM U OE€30MacHOM HCIOJIb30BAHUU BaKHEHIIMX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETbHOCTH YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISABIISITH XapaKTEPHBbIC MPU3HAKU TOHSTHUHM, YCTAaHABIMBATH WX B3aMMOCBSI3b, MUCIOJIb30BaTh
COOTBETCTBYIOIIME OHATHUSA MPY ONTMCAHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COEAUHEHU;
c(OPMHUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHUMBOJUKY JJII COCTaBICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) (hOPMYJT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUNA, U3rOTaBIUBATh MOJIEITN
MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI UIUTFOCTPALIMM UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NPHUHAMJIEHKHOCTh HM3YUYEHHBIX OPraHMYECKHMX BELIECTB IO MX COCTaBy M
CTPOCHHUIO K ONpeNeIEHHOMY KIAacCy/TpyIIe COeAMHEHUH (YrJIeBOJOPOJbl, KUCIOPOA U a30TCOAEPKALIUE COEIHHEHMS,
BBICOKOMOJICKYJISIPHBIC COCTMHCHHUS ), TaBaTh UM Ha3BaHMsI 10 cucTeMatndeckoit HoMeHkmarype (IlUPAC), a Takke IpuBOIUTH
TPUBUAJIbHBIE HAa3BaHUS OTAEJbHBIX OPraHWYECKUX BEIIECTB (3TUJIEH, MPOMHIIEH, AlleTHIEH, THICHIJIMKOJb, TJIULEPHUH,
¢deHo, popmanbaeru, aleTaabAeru], MypaBbHHast KUCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAsk KUCJIOTA,
IJII0K03a, (PpyKTO3a, Kpaxmall, LeJII0103a, TJIMIUH);

c(OPMHUPOBAHHOCTH YMEHHS ONPENEIATh BUIbI XUMUYECKOU CBA3M B OPraHUYECKUX COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);
c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH IOJIOKEHHUsI TEOpUM CTPOEHHUs opraHuuyeckux BemiectB A. M. bytneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;
c(OpPMUPOBAHHOCTh YMEHUM XapaKTEepH30BaThb COCTaB, CTPOEHHE, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA TUIUYHBIX
MpPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BeIllecTB (METaH, 3TaH, STWJIEH, MPONWIEH, aleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, STaHOJ, ATHUJICHIJIUKOJIb, TJIMLEPUH, (PEHOJI, alleTalIbIeTH, MypaBbUHAs U YKCYCHas
KHUCJIOTHBI, TJII0KO03a, Kpaxmall, LeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HICTOYHUKH YTJIEBOJIOPOJHOTO ChIPbs (HEPTh, IPUPOAHBIN ra3, yrojb), CHOCOOBI
UX MepepadO0TKHU U MPAKTHYECKOE MPUMEHEHUE TPOTYKTOB NEPEpadOTKY;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BEIYMCIICHUS 110 XMMUYECKUM YPAaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BEILECTBA WJIM IPOAYKTA PEAKLUHU IO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB MM TPOIYKTOB
peaKLnHn);

c(OpMUPOBAHHOCTH YMEHH BIIAJETh CUCTEMON 3HaHUH 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHMUS, UCIIOIB3YEMBIX B XUMUHU
IPYU W3YYCHUU BEUIECTB U XUMHUYECKUX ABJICHUN (HAOMII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE), UCIIOIb30BATh



CUCTEMHBIE XUMUYECKHE 3HAHUS JIJISl IPUHSITHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMHU U
UX PUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBUJja MOJIb30BAHUS XUMUYECKON MOCYA0N U J1aOOpaTOpHBIM 000pYJOBaHUEM, A
TaK)Ke MpaBuja OOpallleHUus ¢ BEHIECTBAMU B COOTBETCTBHM C MHCTPYKIIUSIMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBIMIOJHATh XUMUUYECKUN IKCIIEPUMEHT (MPEBPAILICHUS] OPraHUYECKUX BEIIECTB
[IpY HarpeBaHUH, MTOTYYEHUE ITUJICHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbBIE PEAKIIMU OPTaHUYECKUX BEIIECTB, ACHATYpAIUs
OEJIKOB MPU HArPEBAHUMU, IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUM C MPABWIAMHU TEXHUKHU 0€30MaCHOCTH NP 0OpaIieHuu ¢
BEIIIECTBAMU U JIAOOpPATOPHBIM OOOPYAOBaHUEM, MPEACTABISATh PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (OpME 3amucu
YpaBHEHHUI COOTBETCTBYIOIIMX PeaKIui U (HOPMYIHPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUU KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO HHPOpMAIUIO, TTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctBa MaccoBoi nH(popmaru, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHMI COOJIIOaTh MpaBWjIa HSKOJOTUYECKH I11€JIECOO0PA3HOTO IOBENCHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3/I0POBbsSI U OKPY’KAOLIEH TPUPOTHOM CpeJibl, 0CO3HABATH OMACHOCTh BO3/ICUCTBUS
Ha KUBbIC OPTaHU3MBI OINPECIEHHBIX OPTaHMYECKUX BEIIECTB, MOHMMAas cMbIci mokazarens [1JIK, moscHsaTs Ha mpuMmepax
CIOCOOBI YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBHS HA OPTaHU3M YEJIOBEKa;

JUIsE 00Yy4aromuXCcsi ¢ OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUN;

JUTSL CIIETIBIX U CJIA00BUSIIMX 00YUYaIOIIUXCs: YMEHHE UCIIOJIb30BaTh pelibe(hHO-TOUCUHYIO cucTeMy o0o3Hauenuii JI. bpaitis
JUTS 3aMUCH XUMUYECKUX (PopMy.

11 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHuuecKasi XUMUsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKOW COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XUMUHU B
MO3HAHUM SIBJICHUN MPHUPOABI, B (OPMUPOBAHUU MBIILICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH,
HEOOXOUMON JIsi peHIeHHs] MPAKTHUYECKUX 3a/7a4 U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO H
MIPUPOIHOM CpENIE;



BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHMM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATHS (XMMHUYECKUM AJIEMEHT, aToM,
u30TOI, S-, P-, O- DIEKTpOHHBIE OpOWTATM AaTroOMOB, HWOH, MOJICKYJa, MOJIIb, MOJISIPHBIH OOBEM, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIBHOCT, CTENIEHb OKHCIICHUS, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAJIMYECKasl, BOJOPOAHAs),
KPUCTAJUIAYECKAs] PEIIETKA, TUIBl XMMHYECKUX PEAKLUUH, PACTBOP, DJIEKTPOJIUTBHI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS
JAUCCOLMALMS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust AAEKTPOIUTUYECKON qucconranuu, nepuoandeckuii 3akon Jl. 1. MenneneeBa, 3aKk0OH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHHMS M MPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIIMYECKHUM SI3bIK XHUMHUH,
MHPOBO33PEHUYECKHUE 3HAHHMS, JIEKAIIME B OCHOBE NOHUMAaHUS MNPUYUHHOCTH M CHUCTEMHOCTH XHWMHUYECKHX SIBJICHUH,
(baKTOJOrMYECKHUE CBEICHHSI O CBOMCTBAX, COCTABE, OJYUYEHUH U 0€3011aCHOM HCIIOJIb30BAaHUHU BaKHEUIINX HEOPTAHHMYECKUX
BEILECTB B OBITY U IPAKTUYECKOH IESITEIIbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHI BBIABIISTh XapaKT€pPHbIE MPU3HAKU MOHATHM, YCTAaHABIMBATh MX B3aWMOCBSI3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHSATHA [IPU ONMMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JUIsl COCTaBJIEHUS (OPMYJ BEIIECTB U YpaBHEHHIA
XUMHUYECKUX peakiui, cuctematudeckyto HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTIAEIBHBIX HEOPTaHUYECKUX
BELIECTB (yrapHbli ra3, yIiaeKUcblii ra3, aMMHaK, raiéHasl U3BecTb, HeraluéHasi U3BECTh, IUThEBas COJa, MUPUT U IPYTHE);
c(OPMUPOBAHHOCTh YMEHUHN ONpPEAENATh BAJEHTHOCTh M CTENEHb OKHCIEHHUS XUMHUYECKHX D3JEMEHTOB B COEAMHEHUAX
Pa3IMYHOTO COCTaBa, BUJ XMMHMYECKOH CBsI3U (KOBaJICHTHasl, HOHHAs, METa/NInyecKasi, BOJOPOJIHAsl) B COCAMHEHUAX, THUIL
KPUCTAJTIMYECKON PelIETKN KOHKPETHOIO BEIIECTBA (aTOMHasi, MOJIEKYJIIpHasi, HOHHAsI, METAJUIMYECKast), XapaKTep cpe/ibl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIJICKHOCTh HEOPTAHMUYECKUX BELIECTB MO UX COCTABY K OMpPENEIEHHOMY
KJIacCy/Tpynie COeIMHEHHM (MPOCThIe BEIIeCTBA — METAJIbI U HEMETaJIbl, OKCHJIbl, OCHOBAHMSI, KUCIOTHI, aM(pOTEpHbIC
TUIAPOKCHUJIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBICH mepuoanueckoro 3akoHa J[. M. MengeneeBa M JI€MOHCTPUPOBATH €rO
CUCTEMATU3HUPYIOUTYI0, O0BSICHUTEIbHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BATh JJIEKTPOHHOE CTPOECHHE aTOMOB XMMHYECKUX 3JIEMEHTOB 1—4 mnepuonioB
[Mepuonnyeckoit cuctempl xumudeckux semeHToB J[. V. MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-2IEKTpOHHBIE
opouTanmy), «IHEPreTUUECKUe YPOBHU», OOBICHITH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHUYECKUX JJIEMEHTOB M HUX
COEAMHEHNH T10 IIepuoaaM u rpymnmnam llepuonnueckon cucremsl xumuueckux 35eMeHToB 1. 1. Menneneesa;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA HEOPTAaHMYECKHUX BEIICCTB
pa3IMYHBIX KJIACCOB, TIOATBEPKIATh CYIIIECTBOBAHIE T€HETHIECKOM CBSI3U MEXK Ty HEOPTaHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO
ypaBHEHU COOTBETCTBYIOIINX XUMUIECCKIX PEAKITHI;

c(OPMHUPOBAHHOCTh YMEHHSI KJIACCU(MUIIMPOBATh XUMUYECKHE PEaKIUU TO Pa3MYHBIM TpU3HAKaM (YHCITy U COCTaBy
pearupyrommx BeecTB, TEII0BOMY 3G (HEKTy peakiinu, U3MEHEHHUIO CTETIeHEH OKHUCIICHHS JIEMEHTOB, 00PaTUMOCTH PEAKIIHH,
Y4acTHUIO KaTalln3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUH COCTABJIATh yPaBHEHUS PEaKIUN Pa3IMYHBIX THIIOB, TMOJHBIC W COKpANIEHHBIC YPAaBHCHHUS
peakIuii HOHHOTO 0OMEHA, YIUTHIBAs YCIIOBHSI, PYU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJNTH PEAKIIMH, MOATBEP)KIAIONTNE KaYEeCTBEHHBIN COCTaB Pa3IUYHBIX HEOPTAaHHMYECKUX
BEIIIECTB, PAaCMO3HABATh ONBITHBIM ITyTEM HOHBI, PUCYTCTBYIOIINE B BOAHBIX pacTBOpPaX HEOPTAaHUUECKHUX BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHHUH PACKPBIBAThH CYIITHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKITUI TTOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OaslaHCca 3TUX PeaKIni;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT Pa3UYHBIX (DaKTOPOB; XapaKTep
CMEIICHUS! XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHero BozaencTBus (npuniuin Jle [larense);
c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XMMHUYECKHE IMPOIIECCHI, JIKAIME B OCHOBE MPOMBIIUICHHOTO MOJyYCHUS
CEpHOM KUCJIOTHI, aMMHUaKa, a TakkKe CPOPMUPOBAHHOCTH MPEICTABICHUN 00 00X HAYYHBIX MPUHIMIIAX U DKOJIOTHUYECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHHM MPOBOJIUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM TOHITHS «MaccoBas JI0Ji BEIIECTBA B PAaCTBOPEY,
00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX PEAKIUAX, MacChl BEIIECTBA MM 00BhEMA ra30B 10 U3BECTHOMY KOJUYCCTBY
BEIIECTBA, MacCe WM 00BEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TETJIOBOTO YPQeKTa peaKini Ha OCHOBE 3aKOHOB
COXpaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMECHHI COOJIIOIATh MTpaBUJja MOJIb30BaHUS XUMUYCCKON MOCYA0H U JTaOOpaTOpPHBIM 000pYIOBaHUEM, A
TaK)Xe MpaBujia OOpaIIeHHs ¢ BEMISCTBAMHA B COOTBETCTBHHU C MHCTPYKITUSMHU TIO BBITTOJTHCHHIO JIAOOPATOPHBIX XUMHYECKHX
OTIBITOB;

c(hOpMHPOBAHHOCTh YMCHHI TIIAHUPOBATH M BBIMOIHATH XUMHUYECKHHA AKCIIEPUMEHT (pa3JIoKCHHUE MEePOKCHIa BOIOpOa B
MPUCYTCTBUM KaTajInu3aTopa, ONMpeaesieHne CPelIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO WHIUKATOPA, BIUSHUE
pPa3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pPeaKkiiu, peaKkiii HOHHOTO 0OMeHa, KaueCTBEHHbBIE PEaKINK Ha CyiIb(art-,
KapOOHAT- W XJOPUA-aHWOHBI, HA KAaTHOH aMMOHHS, PEIIEHHWE HKCIEPUMEHTAIbHBIX 3aJad Mo Temam «Metamsy u
«HemeTamne») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MAaCHOCTH TPH OOpAIleHWH C BEIMIECTBAMHU U J1a0OpaTOPHBIM



000pyI0BaHUEM, MPEACTABIATH PE3yJbTaThl XUMHUECKOT0 IKCIIEPUMEHTa B (JOpMe 3alHCH YPAaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTb YMEHUN KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB
(cpencTBa MaccoBOi KOMMYHHKAIMU, IHTEpHET U IpyTHUX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh MpaBUIIa JKOJIOTMYECKH II€JIeCO00pa3HOro TMOBEACHUS B OBITY U TPYAOBOU
JESTEIbHOCTH B LIETISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPY’KAIOIIEH MPUPOTHON Cpebl, 0CO3HABATH OTTACHOCTH BO3ICHCTBUS
Ha >KMBBIC OPraHM3MBI OMPEACIEHHBIX BEIIECTB, MOHMMas cMbica mokaszarens [IJIK, moscHATe Ha mpumepax crmocoObI
YMEHBIIICHUS U TPEOTBPAIICHUS X BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKA;

s 00y4YaroIUXCsl ¢ OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUIA;

JUTSL CJIETIBIX U CTA0OBUASIIMX O0yYarOUIUXCsl: YMEHHE UCIOJIb30BaTh pelbe(HO-TOUeUHYI0 cucTeMy o0o3HaueHuit JI. bpaitns
IS 3aICH XUMHYECKUX (POpMYyII.



TEMATHUYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHme pas3gejioB U TeM (undposbie)
Ne i/
NMPoOrpaMmblI Bcero Kogl TPOTLHBIC H%aKTquCKHe o0pa3oBaTejbHbIE
a00ThbI a00ThbI
pabo pabo pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKO XUMHUM
[Ipeamer opranmueckoil XuMuu. Teopus
. bubnuoteka OK
11 CTPOCHHUSI OPraHWYECKHX COoeAuHeHWi A. 3 1
M. Bymiieposa Katanor (lesson.edu.ru)
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
bubmuoteka IOK Karanor
2.1 [IpenenbHBIC YTIIEBOAOPOABI — aTKAHBI 2 (lesson.edu.ru)
bubmuoteka [{OK Karanor
HenpenenbHble yriaeBOJOPOABI: ANKEHBI, 1
2.2 6 1 (lesson.edu.ru)
QJTKA/TMCHBI, ATKUHBI
bubmuoteka [{OK Karanor
2.3 ApomaTudecKkue yriaeBog0pOIbl 2 (lesson.edu.ru)
bubmuoreka I{OK Karanor
24 [IpupoaHbie UCTOYHUKH YTIIEBOJOPOIOB U 3 1 1
. . .
HX TiepepaboTKa (lesson.edu.ru)
Hroro mo pazneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust

3.1

Cnuptel. Genon

3

bu6mmoreka [IOK Karanor

(lesson.edu.ru)



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

bubnmoreka [{OK Katanor
39 Anpaeruapl.  KapOOHOBBIE — KHUCIJIOTHI. 7 I g
' CnoxHble YQUpHI (lesson.edu.ru)
33 VIIeBOsIbI 3 bubnuoreka LHOK
Katasnor (lesson.edu.ru)
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 bubmmorexa HOK
Katanor (lesson.edu.ru)
Wroro mo paszneny 3
Pa3zaea S. BbicokoMoOJIeKYJISIPHbBIE COeIMHECHUSA
bubnuoTeka HOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Karanor (lesson.edu.ru)
Uroro no pazaeny 2
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne i/
NPOrpamMMbl Bcero Kogl TPOJBHbIC HpﬁaKT"quK"e o0pa3oBaTe/ibHbIE
a00ThBI a00ThI
paoo paoo pecypcebi
Pa3znea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue aromoB. Ilepuonnueckuii 3aKoH bubmmoreka [JOK
1.1 u llepuoanyeckas cucremMa XHUMUYECKUX 3 Katanor (lesson.edu.ru)
anemenToB . 1. Menaeneera
bubmuoreka [JOK
12 Crpoenue  BemectBa.  MHorooOpasue 4 ¢ I g
. BEILECTB atanor (lesson.edu.ru)
bu6mmoreka [JOK
13 XMMHUYECKHE PEAKIIIH 6 1 1 Katasnor (lesson.edu.ru)
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Meraibt 6 1 Katanor (lesson.edu.ru)
bu6mmorexa [IOK
2.2 Hemerabn 9 1 1 Katasnor (lesson.edu.ru)
bubmuoreka [JOK
23 CBs13p HEOPTaHMYECKUX M OPTaHMYECKHX 5 I g
. BEIECTB Katasnor (lesson.edu.ru)
Hroro o pazneny 17

Pa3zgea 3. Xumus 1 s;Ku3HbL



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

bubnuorexa LHOK

3.1 XuMHSA U KU3HD 4
Kartasor (lesson.edu.ru)
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://lesson.edu.ru/04/10

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITIPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

 Xumusa 10 kmacc / TI'abpuensn O.C., OctpoymoB W.I'., CmaakoB C.A., AxmnuoHepHoe oOmiectBo «M3aaTenbcTBO
«ITpocsemenue» , 2023r.

METOANYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA

1. O. C. TI'abpuensn, U. B. Tpurybuak. Xumus. COopHuUK 3amay u ynpaxHeHud. 11 kiacc. ba3oBblii ypoBEHb.
2. DnekTpoHHas (popma yueOHUKA.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1.http://www.alhimik.ru.

2.http:/iwww.hij.ru/. XKypaan «XuMus v )KU3HB

3. http://chemistry-chemists.com/index.html. DnexTponHbI KypHAT « XUMUKA U XHUMUSD.

4. http://c-books.narod.ru. JInutepatypa 1mo XumuH.

5. http://1september.ru/. XKypuan «IlepBoe ceHTSIOPsI»

6. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii MIKOIBHBIHN MOPTAN CO CChUIKAMH Ha 00pa30BaTeIbHbIC CAUTHI
0 XMMHH.

7. www.periodictable.ru. Coopuuk crateli 0 XUMUYECKHX 3JIECMEHTaX, WILTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.
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