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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHUHM Ha YpOBHE cpeaHero oOmero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUs (elepantbHOI 00pa3oBaTeNbHON MPOrPaMMBbl CPETHETO OOIIEro
obpazoBanus (POII COO), npencraBneHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTo TmpeaMeTa «XUMHS» B
oOpa3zoBarenbHBIX  opraHmzamusx  Poccumiickoit ~ dexepammu, — peanu3ylOMIMX  OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPAaMMBbl, M OCHOBHBIX TMOJIOKEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3paboTKe MpOrpaMMbl IO XHMHUH, K OINpPEIEeNICHHIO OOIIel CTpaTeruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XHUMHsD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyaibHble mosoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIed, COJEp)KaHUs, pPe3ylbTaToB OOydyeHuss M TpeOOBaHUI K YpPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOJTYyIaeMO€ BBIITYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alui,
SBIISICTCS HEOTHEMIJIEMOH YacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TArloM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
pHUPOJBI, (POPMUPOBAHKSI MHUPOBO33PEHHUST M OOIIEH KYJIbTYphl YEJOBEKa, a TaKXKe IKOJOTHUECKU
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M TPHPOJHOW cpene. Peammsyercs Xxumudeckoe
o0pazoBaHue OOYYarONIUXCS HAa YPOBHE CpemHero ooOmero oOpa3oBaHHS CpeACTBAaMU Y4eOHOTO
npeaMera «XUMHs», COJEpKAHUE M MOCTPOSHHE KOTOPOTO OTPEIEICHbl B MPOTrpaMMe 10 XHMHHU C
yuéToM cnenu@uKy HayKu XUMHHM, €€ 3HAU€HUs B MO3HAHWU NPHUPOJBl U B MAaTEPUAILHOW XKU3HU
oOmiecTBa, a TaKke C y4éToM OOMMX LeJed W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0coOyi0 pojib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JIaHUM HOBOW 0a3bl MartepuaibHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaa B
(bopMHUpOBaHHE PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpPEACTaBICHUS 00
OKpYKaloIlleM MUpPE KaK O €IUHCTBE IPUPOJIbI U UeJIOBEKa, KOTOpoe (OpMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMAaHMUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3auMMOJEHCTBYSl ¢ APYIMMM €CTECTBEHHBIMH HAyKaMH, XMMMs CTajla HEOThEeMIIEMOH
YaCThI0O MMPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIELIHOTO TPyJa U JKU3HU KaKIOIro 4JeHa
oOmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHH
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILEBOM, IKOJIOTUUECKOM O€30MaCHOCTH U OXPaHbl 37J0POBBS.

B cootBerctBMM ¢ OOmMMH LenAMHM M NPUHLUMIAMH CpeIHEero oOuero ooOpa3oBaHMs
cojgepxkanue npeamera «Xumus» (10-11 xmaccsl, 0a30BBI ypOBEHb H3y4YEHHs) OPHEHTHUPOBAHO
IIPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO HOJIrOTOBKY OOy4aromuxcsi, HEOOXOAUMYIO MM JUis
BBIPAaOOTKH MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHMs B JKU3Hb COLUYyMa,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBnsiomuMu npeaMera «XUMUs SBISIOTCA 0a30Bble Kypebl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHu4yeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAaHUM MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HAHMU U3
oOmiel XMMUHU) U opraHudeckol xumuu. PopmMHpOBaHUE JAHHOW CHUCTEMBbl 3HAHUH NpPU U3YyYEHUHU
npeaMera oOecreynBaeT BO3MOMKHOCTh PACCMOTPEHMST BCEr0 MHOrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas M HeopraHuyeckas
XUMUSD» cPOopMHpOBaHA B IMpOrpaMMe IO XMMHUM HA OCHOBE CHCTEMHOTO MOAXO0Ja K H3Y4EHUIO



yuyeOHOTO Marepuaiga U OOYCIIOBJI€HAa MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOW XUMHUHM BELIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHS OPraHMYECKHX COCAMHEHUM, a TaKkKe
Ha YPOBHE CTEPCOXHMMHYECKHX U DJICKTPOHHBIX MPEJICTABICHUA O CTpOoeHHH BemiecTB. CBeneHus 00
M3Yy4aeMbIX B Kypce BEIIECTBaX JAlOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCJIMHECHUU. B Kypce opraHMyYecKkod XMMHUHU TOJY4aroT pa3BUTHE CHOPMHPOBAHHBIC Ha
YpPOBHE OCHOBHOT'O 0O0IIEro oOpa30oBaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKOW CBS3H,
KIIACCU(PUKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHUS, O
XUMHYECKON PEAKIUU.

[Tox HOBBIM yrjiom 3peHUss B mpenMmere «XuMmus» 0a30BOTO YPOBHS paccMaTpPUBACTCS
W3YYCHHBIH Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPSTHUSCKUW MaTepuan U
(haKTOJIOTHYECKHE CBEACHMSI O BEIIECTBAX M XMUMHUYECKOW peakimuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mmass u HeopraHuyeckass XUMHUS» OOy4YaIOIIMMCS TPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATH
3HaYEHUE MEPHOJNYECKOTO 3aKOHA C OOIETEOPEeTHUECKUX U METOJOJIOTMYECKUX MO3UIMM, riydxke
MOHSATh MCTOPHYECKOE HM3MEHEHWEe (YHKIMHA ITOTO 3aKOHA — OT 000OIIaromed 10 OObICHSIOMENH U
MPOTHO3HUPYIOLIEH.

Enunnas cucrema 3HaHMI O BaXKHEHIIMX BEHIECTBAX, MX COCTaBE, CTPOCHWH, CBOMCTBAX H
NMPUMEHEHUH, a TaKK€ O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonoJHsAercs B Kypcax 10 u 11 knaccoB anemMeHTaMu coAepKaHusl, UMEIOIUMHU KYJIbTYPOJOTHYECKUI
Y TIPUKIAIHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHHUIO B3aUMOCBS3H XUMUU C JIPYTUMU
HAayKaMH, pacKpbIBalOT €€ poJjib B TMO3HABATEIBHOM W MPAKTUYECKOW JAESITEIbHOCTH 4YEJIOBEKa,
CrOCOOCTBYIOT BOCITUTAHUIO YBOKEHHS K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPHH U MPAKTUIECKUX
MPUJIOKEHUA XUMHH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(DOPMALIMIO U IPUMEHSATh
e€ Uil  TONOJIHEHHs  3HAaHWW, pENIeHUS  WHTEJUIEKTYaJbHBIX M DKCIIEPUMEHTAJbHBIX
HCCIIEIOBATEeNIbCKUX 3a/ady. B 1enoMm coaepkaHue ydeOHOro mnpeamera «XUMHUsS» JaHHOTO YpPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (OpMHUpOBaHHE y OOYYAIOUIMXCS MHUPOBO33PEHUYECKONW OCHOBBI IS
noHUMaHus Quiocodckux uAeH, TaKuX Kak: MaTepuajbHOE €IUHCTBO HEOPraHWYeCcKoro U
OpPraHMYeCcKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, [T03HABAEMOCTh
MPUPOIHBIX SBJICHUI IMyTEM SKCIEPUMEHTa U PEHICHHs] MPOTUBOPEUUI MEXIY HOBBIMU (pakTamu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHHUE POJIM XUMHUU B PELICHUU HKOJIOTMUYECKUX IpobdiieM, a
TaKke MpobiieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, CHIPbs, CO3JAAHMUS HOBBIX TEXHOJIOTHHA U
MaTepuasios.

B muiane pemienust 3ajjau BOCIMTAHUS, Pa3BUTHS U COLMAIM3ALMUA OOYJarOIIUXCS MPUHSTHIC
MpOrpaMMOM IO XMMHUHM IOAXOJbl K ONPEICICHUIO COAECpKAaHUS M IOCTPOCHUS Ipeamera
pe1ycMaTpuBaoT GOpMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX ACUCTBUI, UMEIOLIUX 0a30BOE 3HAYCHUE
JUIA Pa3M4YHBIX BHUIOB JESATENLHOCTH: peIIeHUus NpobieM, TMOHCKa, aHaau3a u 00paboTKu
uHpopMaluy, HEOOXOAWMBIX s TPUOOPETEHHS OMbITa MPAKTUYECKOW U HCCIEeI0BATENbCKON
NESATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaktuke mpernopaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOTO 0O0IIero obpa3oBaHus, Tak U Ha
YpOBHE CpeaHero o0Imero oopa3oBaHus, MpU OMPEACTICHUH COJACPKATEIBHON XapaKTepUCTHKHU Iiesen
M3y4YeHUs TMpeaMEeTa HalpaBJI€HWEM [EPBOCTENIEHHON 3HAUYUMOCTH TPAAUIIMOHHO MPU3HAETCA
dbopMHUpOBaHHE OCHOB XUMHUYECKOW HayKd Kak oOO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJAMYECKOM TOYKHU 3PEHUSI TAKOW MOAXOJ K OINPEHCICHUIO LIEJIEN U3YyYEHUs NpPEeAMeETa SBIIETCS
BIIOJIHE OIIPaB/IaHHBIM.

CornacHo JaHHOUM TOUYKE 3pEHUS TJIABHBIMU LEISIMH U3y4eHUs MpeaMera « XuMus» Ha 6a30BOM
ypoBHe (10 —11 k1.) ABISAIOTCSA:

(hopMHUpOBaHHE CUCTEMbI XUMUYECKIX 3HAHUN KaK BaKHEHIIIEH COCTABISIONIEH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPa, B OCHOBE KOTOPOH JiexkKaT KIIOUeBbIe MOHATHUS, PyHAAMEHTaIbHbIC 3aKOHBI M TEOPUU



XMMUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TOHMMAaHHE CYIIHOCTU JOCTYIHBIX 0000IIeHni
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX pa3BUTHS U CTAHOBJICHUS;
(dbopmMupoBaHHE U Pa3BUTHE MPEACTABICHUNA O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB M XUMHYECKUX
peaknuii, HEOOXOIUMBIX JUIsI TNPUOOPETEHHs YMEHUH OpPUEHTUPOBATHCS B MHpPE BELIECTB H
XMUMMUYECKUX SIBJICHUH, UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKON U IOBCEIHEBHON JKU3HH;
pa3BUTHE YMEHUH U CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HaONIOJEHUEM U OOBSICHEHHEM
XAMUYECKOTO IKCIIEPHUMEHTA, COOIOICHIEM MTPaBUII 0€30TTIaCHOTO 0OPAICHHS C BEIIECTBAMH.

Hapsiny ¢ »tum, coxepkarenbHas XapakTepUCTHKa L€J€H M 3ajady M3ydyeHUs NpeaMeTa B
IIporpaMMe 0 XMMHUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBBIMU IPHUOPUTETAMU B
cucteMe cpeaHero oOmiero obOpazoBanus. CeroaHss B NPENOJaBaHUM XUMHH B OOJBIIEH CTENEHU
OTHAETCsl MPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOydeHHs, OpMEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I111€00pa3oBaTeIbHON OpraHu3aliy, BIaJCIOIIEro He HabOpoM 3HaHUH, a
(YHKIIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHM U YMEHUSIMH aKTUBHOTO TMOJYYEHUs 3HAHUU U
MIPUMEHEHUSI X B peabHOM JKU3HU JUISl PEIICHUs TPAKTUYECKUX 3a1au.

B cBs3u ¢ 3TUM IpH M3ydeHUU INpeaMera «XUMUsS» JOMUHHUPYIOIIee 3HaueHHe MPHOOpeTaroT
TaKMe LEeIH U 3a/1a4l, KaK:

ajanrtanus oOydaroluxcs K YCJIOBHMSM JMHAMUYHO DPa3BUBAIOLIErocs MHUpa, (pOpMHUpPOBaHUE
UHTEJJIEKTYaJJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TMPHUHATHIO TPaMOTHBIX PpEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHe y 00ydarolIUXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), UMEIOIINX
YHHUBEpPCaJIbHOE 3HAUECHUE JUIsl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pElIeHHs pobiieM, MoKucKa, aHalnu3a
u o0paboTku uHGPOpPMaLUU, HEOOXOJMMBIX Ui MPHOOPETEHUs OIbITa JEeATENbHOCTH, KOTOpas
3aHMMAaeT Ba)XKHOE MECTO B IO3HAHMM XUMHUH, a TaKXKe JUId OLIEHKH C MO3UIUI IKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YelOBeKa U
MIPUPOJIHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSTEIbHO MPUOOpeTaTh HOBbIE 3HAHUS IO XMMHUH B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA U aHaIu3a y4eOHOM 1 Hay4yHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJepHKAHUS;

dbopMupoBaHHEe M Pa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBIIIICHHUS,
HaOI0JATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble O0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y O0O0ydaroumxcs yOe:KIEHHOCTH B T'YMaHUCTHYECKOW HAIPaBICHHOCTH XUMUH, €€
Ba)KHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PAllMOHAIBHOTO MPUPOOTOIb30BaHUS, OTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpaHEHHs] MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEepe)XKHOTO OTHOIICHHS K TMPUPOAE U CBOEMY 3/J0pPOBbIO, a TaKke MPUOOPETeHUs OTbITa
WCI0JIb30BAHUS TIOJYYECHHBIX 3HAHUH Ui MPUHATUS TPAMOTHBIX PEIICHU B CUTYalUsIX, CBSI3aHHBIX C
XMUMHYECKUMU SIBIICHUSMHU.

B yyeOnom mnaHe cpeanero o0miero oOpa3oBaHus IpeaMeT «XUMUs» 0a30BOr0 YPOBHS BXOJIUT
B COCTaB MpeAMETHOH oOnactu «EcTecTBEeHHO-HAYyYHBIE MTPEIMETHD.

OO11ee yuCIIO 4acoB, OTBEIEHHBIX JUIS U3YyYEHUS! XUMUHU, Ha 6a30BOM YPOBHE CPEIHEro OOIIero
oOpa3oBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 vaca (1
4ac B HEJIEINIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

IIpenmer opranndeckoil XUMuUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B MOJTYYEHUU HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHus opraHumdyeckux coeauHeHuit A. M. Bbyrneposa, eé
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYJIBI OpPraHMYECKUX BemlecTB. [ oMOJOTHs, H30Mepus.
XuMHYeckas CBSI3b B OPraHU4YECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBinenne o kiaccupukaluy OpraHMYecKUX BemniecTB. HoMeHknaTypa OpraHuyecKux
COEIMHEHUI (cHcTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEHMIIUX IpEICTaBUTENEH KJIaccoB
OpraHMYECKUX BEILECTB.

DKClepUMEHTAIbHbIE METOJAbl M3Y4YEHHs] BEIIECTB W UX MPEBpALICHUI: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajllaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOJIIOACHWE W OINUCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TJIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. Meran u 3TaH — mpocTennime
MIPEJICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (peaklMM 3aMEIlleHHs U TOpeHus),
HaX0XJIeHHE B IPUPOJIE, MOIYyYeHHE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTHYECKHM psf. OTWIEH W NPONWIEH — IPOCTEHIIne
MPE/ICTAaBUTENIN  AJIKEHOB: (DU3WYECKHE U XUMHUYECKHe CBOWCTBa (peakuuu THIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramumeH-1,3 u wmetunOyraauen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psiA. ALETUIICH — MPOCTEHITHI
MpPE/ICTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3MUEeCKHMe W XUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benszos: cocraB, cTpoeHHe, (GU3NUECKHME W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), IMOJIydeHHE M TMpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue U Xumuueckue c80UCMBA (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NOTYYeHUe U
npumeneHnue. TOKCUYHOCTh apeHOB. ['eHeTHUECKas CBSA3b MEXAY YII€BOJOPOJaMH, TPUHALIECHKANTUIMHU
K pa3JINYHbIM KJIaccaM.

[IpupoaHbie HCTOUHUKH YTIIeBO0poA0B. [Ipupoaublit ra3 u nomytHsle HeTsHBIE ra3bl. HedTh
u e€ mnpoucxoxaenue. CrocoObl mnepepaboTKu HEPTH: TMEpPEeroHKa, KPEeKUHT (TepMUUECKHIA,
KaTaJuTH4ecKuit), mupoiin3. [Ipoaykrsl nepepaboTku HeDTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yrojb 1 MPOyKTHI €ro nepepaboTKu.

OKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M UX IPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3lamu IiacTMacc, KaydykoB M pe3uHbl, koiuiekuuu «Hedts» u «Yromw», moaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJOB U TajOre€HONPOU3BOIHBIX, IPOBEACHHE MPAKTUYECKOW pabOThl: MOTyYCHHE
3TUJIEHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIECTBA WM MPOAYKTa PEAKIMM MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOIO U3 MCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUS

[IpenenpHble 0IHOATOMHBIE CIIUPTHL. METAHOJ U 3TAHOJI: CTPOCHUE, PU3MUECKUE U XUMHUYECKHUE
CBOMcTBa (peakuuu C aKTUBHBIMHU MeETallJIlaMM, TaJloT€HOBOJOPOJAaMH, TOpEHHUE), MpPUMEHEHHE.
BonoponHbie cBsI3u MeXay MOJEKyJaMu CHOUpPTOB. JlelicTBME METaHOJa M 3TAaHOJIA HAa OpPraHUu3M
4eJI0BEeKa.




MHOroaToMHbIE€ CHUPTHL. DTUICHTIUKOIb U TIULEPHUH: CTPOCHHE, (PU3NYECKHE U XUMUYECKHE
CBOMCTBa (B3aMMOJEMCTBUE CO ILIEIOYHBIMU METaIaMU, KaUECTBEHHAs PEAKIMs Ha MHOTOAaTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esoBeka. [IpruMenenue raumepruHa U 3TUIEHIIMKOJIS.

@DeHoJI: CTPOCHUE MOJICKYJbl, (PU3UUYECKUE M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue deHomna.

Anbaeruniel U kemonwvl. @opManIbIeTHl, alleTAIBACTUl: CTPOCHUE, (PU3UUECKUE U XUMUUYECKUE
CBOMCTBa (peaKkUUM OKHUCICHHUS U BOCCTAaHOBJIEHHUS, KAueCTBEHHBIE pEAKIMM), MOJIYYeHHE U
pUMEHEHHE.

OnHOOCHOBHBIE TIpelesibHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAasT M YKCYCHas KHCIIOTBHI:
cTpoeHUe, (pU3MUeCKMe M XMMUYECKUE CBOMCTBA (CBOMCTBA, OOmIME IS KJIacca KHUCIIOT, PEaKIus
STepU(HKALNN ), TOTydeHHe U TpuMeHeHne. CTeaprHOBast M OJICMHOBAsI KUCIOTHI KaK MPEACTaBUTEIN
BBICITUX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosHble 3QUpbl KaK TPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['Miponan3 cinoxHbiX 3¢upos. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. bruosornyeckas posib )KUPOB.

VYrieBoapl: cocTaB, KiacCHU(pUKAIUS YriIeBOJAOB (MOHO-, M- W TOJucaxapuisl). ['noko3za —
MPOCTENIINI MOHOCAaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MYECKUE U XMMHUYECKHE CBOMCTBA
(B3ammoieiictBre ¢ ruapokcuaoM Meau(ll), okuciaeHne aMMuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJIEHUE, OpOKEHHE TIIIOKO3bI), HAXOXKJEHHE B MPUPOJE, IPUMEHEHHE, OHOIOrHuecKas poJb.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u wnemmono3a Kak OpUpOJHBIE moiuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOIMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJ0M).

OKCIepUMEHTAbHBIE METOJBI HW3YYeHHsS BEIIECTB M WX IMPEBpAIlCHHUI: IPOBEICHUE,
HaOJII0/IeHNEe M ONHCaHWE JEeMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAYECTBEHHbIE peaKluu
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe »dTaHona okcuaoM wMeau(ll)), MHOTOATOMHBIX CIHUPTOB
(B3ammogeiictBue TimiepuHa ¢ ruapokcuaom menu(ll)), ampmerumgoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m runmpoxcuaom memu(ll), B3ammojeicTBHEe Kpaxmana C HOJIOM),
MPOBEACHUE TPAKTUICCKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHpie 3amaun.

Boruncnenus mo ypaBHEHUIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO
BEIECTBA WJIM MPOJYKTa PEaKklUu MO MU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIECTB WK IPOAYKTOB PEAKIIIH).

A3oTCcoepKalye OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIIOTHl Kak am@oTepHble OpraHudeckue coenuHeHus. Dusznueckue U XUMUYECKUE
CBOMCTBa aMUHOKHUCJIOT (HA MpUMepe TIuluHa). buonornueckoe 3HaueHne aMHMHOKHUCIOT. [lenTuapr.

benku kak npupoaHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. llepBuunasi, BTOpUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€JIKOB: THAPOIU3, JeHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcrepuMeHTAIbHBIE METO/IbI M3YYEHHS BEIIECTB U X MPEBpallleHuii: HaOII0AeHNE U OTHCaHNe
JI€MOHCTPAIIMOHHBIX OIBITOB: JeHATypalusi OEKOB IIPU HATPEBAHUHU, [IBETHBIC PEAKIIMH OEJIKOB.

Brbicokomolieky/isipHbIe COeTMHEeHH s

OcHOBHBIE TIOHATHUS XUMHH BBICOKOMOJICKYISPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEeIHAs MOJIeKyaspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U MOJIMKOHIEHC AU

OKCIepUMEHTAIbHbIE METOJIbl HM3y4eHMs BEIIECTB M MX IPEBpAIIEHUI: O3HAKOMJICHHE C
o0Opa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeqMeTHbIE CBS3H.

Peanuzanuss MeXnpenMeTHBIX CBA3eM NpH H3ydyeHMH opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATHH,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOmire ecTeCTBEHHO-HAYYHbIE TOHSATHS: SIBICHUE, HAy4HBIH (DakT, TUIIOTE3a, 3aKOH, TEOpHS,
aHauM3, CHUHTE3, KIACCH(PUKALUs, TNEePUOJUYHOCTh, HAOIIOJCHNE, W3MEpPEHHE, OJKCIEPUMEHT,
MOJIEIIUPOBAHUE.

®uznka: martepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJEKYJla, YHEPreTHUUECKUN YpPOBEHbD,
BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHE BEUIECTBA, (PM3NUYECKHUE BEIMYMHBI M CIUHHIIBI MX
H3MEpPEHUSI.

buonorusa: kierka, opraHum3M, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemeCTBa (OEIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nNuILEBblE NPOAYKTHl, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHUE IpernapaThl, MaTepHalbl W3 HCKYCCTBEHHBIX W CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

TeopeTnyeckune 0CHOBbI XUMHH

XUMHUYECKUH dJIeMEeHT. AToM. SIIpo aToMa, U30TOMBI. DIIEKTPOHHAsE 000JI0UKa. DHEPTreTUUECKHE
YPOBHH, TMOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, - amemeHThl. OCOOCHHOCTH paclpeIeIeHUs
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax OJJIEMEHTOB IEPBBIX YETHIPEX MEPHOMIOB. IEKTPOHHAS
KOH(UTypanus aToMoB.

[Tepnoanueckuit 3akoH u [leproanueckas cucrema XuMudeckux 3neMeHToB J[. M. Menneneesa.
CBsa3p mepuoaguueckoro 3akoHa W Ilepmogudeckoil cucTeMbl XUMUYECKHX dieMeHtoB [[. .
MeHnneneeBa ¢ COBPEMEHHOW TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWMCTB
XMUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYyNIaM U MEepruoaaM.
3Ha4YeHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crtpoenue BemniecTBa. XUMUYECKass CBS3b. BUIbI XUMHUECKOM CBsI3M (KOBAJCHTHAsI HEMOJISIPHAS
U TOJISipHAsl, MOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOM XMMHUYECKOHN CBSI3U
(oOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTE. DIIEKTPOOTPHUIIATEIEHOCTD.
Crenenb okucnenus. MIOHbI: KATHOHBI U AHWOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI  KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonarue o mucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMJHBIE pPacTBOPBL. MaccoBas [0Jis
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranuyeckux coenuHeHuil. HomeHknaTypa HEOpPraHUYECKUX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANTUX K PA3JIMUHBIM KJIACCAM.

Xumuyeckas peaknus. Kiaccupukanus XUMUYECKHX peakiuii B HEOPraHMYECKOW
OpPraHMYEeCKOM XHMMHH. 3aKOH COXpPAaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs W MPEBPALLCHUS
SHEPTrUM MPU XUMUYECKUX PEAKLIMSIX.

Ckopocth peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akropoB. OOpaTUMbIe peakKlUu.
Xumnueckoe paBHoBecue. DakTopbl, BIAUSIOLIME HA COCTOSIHUE XUMHYECKOro paBHoBecus. [IpuHimn
Jle larense.

OnexTponuTHueckas auccoruanus. CunmbHble ©u cnalbble dnekTposuThl. (Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, 1IEJI0OUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

DKcrepuMEHTAIbHBIE METOIbl U3YUYECHHs BEIIECTB U UX IMPEBPAICHHIA: JEMOHCTpAIUs TaOIuIl
«Ilepnomuyeckass cucrema xumudeckux osneMeHToB [J[. WM. MenneneeBa», u3ydeHHEe MOAEIEH
KPUCTAITMYECKUX PEMIETOK, HAOMIOJICHHE U ONMCaHKUe JEMOHCTPAIIMOHHBIX U J1aOOPATOPHBIX OIMBITOB
(pa3znokeHHe NMEepoKCHAa BOJAOPOJA B IPHUCYTCTBHM KaTalHW3aTopa, ONpPENEIEHHE CpPEAbl pacTBOPOB



BEIIECTB C TIOMOIIBI0 YHHBEPCAILHOTO HMHIMKATOPA, PEAKUIUHd HMOHHOTO OOMEHa), IMPOBEACHUE
MPAaKTUYECKON paboThl «BiusiHMe pa3Tu4HbIX (GAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIUN».

Pacuérnsble 3amaum.

Pacuérel mo ypaBHEHUSM XUMUYECKHUX PEAaKUUN, B TOM YHCIEC TEPMOXUMHUUYECKHE PaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAaccoBas J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. Ilomoxxenne HemeramioB B lleproandeckoil cucreMe XMMUYECKUX IEMEHTOB [l
W. MenneneeBa 1 0COOEHHOCTU CTpOEeHUsI aTOMOB. Du3nueckure cBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAJIOB (Ha IpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XVUMHUYECKUE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTCHOB, Cephl, a30Ta, (Gocdopa, yriaeponaa
U KPEMHHUS) U UX COEAUHEHUH (OKCUIOB, KHCIOPOJICOAEPKALUX KUCIOT, BOJAOPOIHBIX COEAUHEHUI).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramisl. [lonoxenune MeramioB B Ilepuonnueckoi cucreMe XUMHUYECKHX diaemMeHToB /[ M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOrmue
¢uznueckue cpoiicTBa MeTauioB. CrjaBbl METAIOB. JJNEKTPOXUMHUYECKHI psJl HaNpsKEHUH
METaJJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIINX METAUIOB (HATPUM, KaJIWi, KAJIbIMI, MarHuid, aTrlOMUAHUMN,
LIUHK, XpPOM, JeJIe30, Me/Ib) U UX COCTUHEHHH.

O61ue crioco6bl Noay4eHus MeTamioB. [IpuMeneHne MeTamuioB B ObITY U TEXHUKE.

DKcrepuMEHTAIbHbIE METOJbl M3YUEHHUS BELIECTB M UX IMPEBpALeHUI: M3ydyeHHe KOJUIEKLUU
«MeTansl U CIIaBbl», 00pa3l0B HEMETAIIJIOB, pElIeHNEe IKCIIEPUMEHTAIBHBIX 3a7a4, HaOI0AeHne U
OTMCAaHNE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHIA AITFOMUHHUS C
pacTBOpaMu KUCJIOT U LIeI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTUOHBI METAJUIOB).

Pacuérhpie 3amaun.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WU
00bEMY OJHOTO W3 YYACTBYIONUIMX B PEAKIMHM BEIIECTB, pacyéThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) POJYKTOB PEaKIMH, €CJIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMum B 0OOECIICYEHHHM S3KOJOTUYECKOW, DHEPreTHYECKOW W THIIEBOW O€301acHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PEAKLIUMU.

IIpencraBinenus 06 oOMMX HAayyHBIX NMPUHLHMIIAX HPOMBIIUICHHOTO MOJIYyYeHHsI BasKHEHIINX
BEIIECTB.

YenmoBek B MHMpe BEUIECTB M MAaT€pUAIOB: BAKHEHIIME CTPOUTENIBHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTepUaibl, KpacKH, CTCKJIO, KEpaMUKa, MaTepuanbl I JJICKTPOHUKU,
HaHOMAaTepHuallbl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XUMHS U 30pPOBbE YEJIOBEKA: NpaBUjla MCIOIb30BAHMS JIEKAPCTBEHHBIX NIPENApaTOB, MpaBuia
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€H NMpH M3ydyeHUHW oOLiel U HeopraHuuecko xumuu B 11
KJlacce OCYILECTBIIETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaKk U
MIOHATHM, ABIAIOLUXCSA CUCTEMHBIMU I OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO-HAy4HbIe MOHATUSA: HAaydHBIH (DakT, rumoresa, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJIacCU(UKaLus, NTePUOJUUHOCTh, HAOMIOICHUE, SKCIIEPUMEHT, MOIEIMPOBAHNE, U3MEPEHHE,
SIBJIICHHUE.

@duznka: Marepus, DSHEprus, macca, aToM, DOJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
palMOaKTUBHOCTb, MOJIEKYJAa, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, (PU3NUECKUE BEJIMYMHBI U €IMHUIIBI UX U3MEPEHUS], CKOPOCTb.

buosorusi: knerka, opranusM, sKocucremMa, Ouochepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.



TexHomorus: XuMHUYECKas MNPOMBIIIJICHHOCTb, MCTAJLIYpTHUa, IIPOU3BOACTBO CTPOUTCIIBHBIX
MaTepuaioB, CEIIbCKOXO3SMCTBEHHOE MMPOU3BOACTBO, IMUIICBAA TPOMBIIIJICHHOCTD, q)apMaLleBTI/I‘-IeCKaSI
IMPOMBIINIJIICHHOCTb, MPOU3BOJACTBO KOCMCTUUYCCKHUX IIPCIIapaTOB, MNPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTCpraIOB, SJICKTPOHHAA MPOMBINIJIICHHOCTH, HAHOTCXHOJIOT'UH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMEBI 110 XMW HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YYAIOMIUMUCS TPOTPamMM
cpenHero o6mero oOpa3oBaHMsl (JIMYHOCTHBIM, METalpeJIMETHBIM M IpeaMeTHbiM). HaydHo-
METOAUYECKON OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o0m1ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTrcTBUM C CHCTEMHO-JESTEILHOCTHBIM IOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpenMeTa «XHUMHs» Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUS BbIAEICHBI
CJIEYIOIIE COCTABJIAIOIILE:

OCO3HAaHUE OOYYAIOUUMUCS POCCHUMCKON TPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYCHHIO;

L[EJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHMX YOEXKJEHUN JUYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTH OOYyYaromMXCsi PYKOBOJCTBOBAaTbCSI B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS NMpeaMeTa «XUMUS» JTOCTUraloTCs B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON JIEATEILHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHMH, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeajaMH POCCHMCKOrOo Tpa)JaHCKOro oOIIecTBa,
MNPUHATHIMU B OOIIECTBE HOPMAaMH U TPaBHJIAMHU MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU MpOLEccam
CaMOIIO3HAHUs, CAMOPa3BUTHUSI U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMETa «XUMHUA» OTPaXaroT c(pOpMHUPOBAHHOCTh OIBITA
MO3HABATEIbHOW M TPAKTUYECKON JesITeNbHOCTH OOy4alouMxcs IO pealu3alud MPUHATHIX B
oOuiecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHUs OOYYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COIMANBHBIX HOpMax U TMpaBWiIaX MEXKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOW HESATENBHOCTH MpPHU CO3JaHHM YYEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MPU
aHaJlM3e pa3IUYHbIX BUJIOB YUeOHOU JeATeIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YBOKEHUS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3y/lbTaT UIUTEIbHBIX HAONIOJIEHUMN, KPOMOTIUBBIX
AKCMEPUMEHTAJIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEeIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEIYIONEM aHalnu3e WH(OpMaLnu o
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OILIEHHMBATh CUTYallUU, CBS3aHHBIE C XUMHYECKUMH SIBICHHUSIMH, U TPHUHUMATH
OCO3HAHHBIE PEIIeHUs, OPUEHTHPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTU OIIEHMBAaTh CBOE TMOBEJEHUWE U TOCTYIKA CBOMX TOBApHIEd ¢ MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;



4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

MOHMMAHUS IEHHOCTEW 370poBOro M Oe3omacHOro o6pasa IKH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHUs MpaBuIiI 0€30MacHOT0 00paIleHus C BEIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HH U B
TPYIOBOU AESATEIBbHOCTH;

MMOHUMAaHMSI [ICHHOCTU TMPABUJI MHIAMBUYaTbHOTO U KOJUICKTUBHOTO O€30IaCHOTO MOBE/ICHUS B
CUTYaLIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJIEACTBUI ¥ HENPUATHS BPEAHBIX TMPUBBIYEK (YIMOTPEOJIICHUS] aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIbCKON  JIEATEIbHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHWH TPAKTUYECKUX 3aJa4  COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHIO MPoecCuil pa3InyHOro pojia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJ0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJIbHOW TpaeKTOpUU OOpa3oBaHUs, OyIyIien
npodeccun U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH I1€JI€CO00Pa3HOT0 OTHOMICHHS K TPHUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAaHMs TJI00aIbHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIMSHHUS 3SKOHOMUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJB30BaHUS JIOCTHKEHUN XUMHMHM JJIsl PEIICHHs BOIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS JEHCTBUI, TPUHOCAIIUX BPEJ OKPYKAIOWIEH MPUPOIHON Cpele, yMEHU
MIPOTrHO3UPOBATh HEOJATOMPUITHBIE SKOJOTHYECKHE TMOCIEACTBUSA MPEANPUHUMAEMbIX JEHCTBUN U
MpeI0TBpallaTh UX;

HaJIM4YUs PA3BUTOTO HKOJIOTUYECKOTO  MBILIUICHUS, OSKOJOTMYECKON  KYJIbTYphl, OIIBITA
JEeSITEeNIbHOCTH 3KOJIOTHYECKOW HAIlPaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCA UMY B TIO3HABATEIBHOM,
KOMMYHHKATHBHOM M COLIMANIbHOM NPAaKTUKE, CIIOCOOHOCTH W YMEHHUS AKTUBHO IPOTUBOCTOATH
UJIC0JIOTUH XeMo(oOouu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1IeCTBEHHOM MPaKTUKU;

MOHUMAaHMS CHeU(PUKA XUMUU KaKk HayKd, Oco3HaHus e€ poiau B (HOpMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3aHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPY)KAIOIeM MUpe
KaKk O €JUHCTBE MPHUPOAbI M YENOBEKa, B TMO3HAHMM MIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHUU
po0sieM CoOXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU [UIsl COBPEMEHHOW IMBUIM3ALMU: B €€
T'YMaHUCTHYECKOW HAIMpaBIEHHOCTH M BaXXKHOW pOJIM B CO3JAaHMM HOBOM 0aszbl MaTepuanbHOU
KYJIbTYpPbI, PEIICHUU TI00ATbHBIX NPOOJIEM YCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUeCKOM, MUIIEBON M IKOJIOTMYecKOd 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 0OECIIeUeHUN
YCIOBUH YCHENIHOTO TPY/a U IKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TpaMOTHOCTU:  [OHHUMAHMS  CYIIHOCTH  METOJOB  IO3HAHMS,
UCIOJIb3YeMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIONb30BaTh MOJTydaeMble 3HAHHUS s
aHanm3a ¥ OOBSCHEHUS SBJICHHUM OKPYXKAIOMIETO MUpa U MPOUCXOISIIUX B HEM H3MEHEHHM, YMEHH



nenatb 00OCHOBAaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IIEJBIO
MOJIYYCHHA NOCTOBCPHBIX BHIBOAOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XUMHUECKUE 3HAHHS JJIS PElIeHHs MpoOiieM B
PCAIBHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON NS TEIbHOCTY;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO i CaMO0OOPa30BaHUIO, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHWUM 110 XUMHH B COOTBETCTBHH C KM3HEHHBIMHU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3JIMYHBIX cepax MpoPecCHOHATHHON NeITETbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHMS yd4eOHOro mpeamMera «XuUMUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A8 (OPMHUPOBAHUS MMPOBO33PEHUST OOY4AIOUIUXCS  MEXKIUCHUIUIMHAPHBIE
(MexTmpeMETHbIE) OOlLEHAyYHbIE MOHATHS, OTPaXKAIOUIUE IEJIOCTHOCTh HAYYHON KapTHHBI MUpA U
CHGIII/I(i)I/IKy MCTOIOB IIO3HAHHWA, HCIOJB3YCMbBIX B CCTCCTBCHHLIX HayKaxX (MaTepm{, BEUICCTBO,
SHEPTHUsl, SIBJIEHUE, MPOLIeCC, CUCTeMa, HayYHbIM (haKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICIOBAHKE, HAOIIOICHIE, N3MEPEHUE, IKCIIEPUMEHT U JAPYyTrue);

yYHHUBEpcajbHble y4deOHble NeHCTBUS (ITO3HABaTElbHbIE, KOMMYHUKATUBHbBIE, PETYIATHBHBIE),
obecrieunBaromue ¢GopMrupoBaHrue (GYHKIIMOHATIHHOM TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIUU
00yJaroImXcs;

CITOCOOHOCTH 00yJaroIuXCst WCITOJIB30BATh OCBOCHHBIC MEXTUCITUTITNHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE y4eOHbIE IEHCTBUS B MO3HABATENILHOM M COLIMAIbHON
IIPAKTHUKE.

MeramnpeaMeTHbIE  pe3ylbTaThl  OTPAKAIOT  OBJAJACHHEC  YHUBEPCAIBHBIMU  yUCOHBIMH
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JJorMYecKHUe AeCTBUS:

CaMOCTOSITEIPHO  (pOopMyaUpOBaTh W aKTyaJIM3UpPOBaTh MpPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPENIETIATh M NCATSILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHXKCHHS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

WCIIOJb30BaTh TPHU OCBOCHUW 3HAHUN TPHEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapaKTEpHbBIC MPU3HAKY MTOHATUN U YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE
TIOHSATHUS 1151 OOBSICHEHUSI OTIACIBHBIX ()AaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEAKIIHiA;

yCTaHABIUBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TMPOTHBOPEUHS B pACCMATPUBAEMBIX SBICHHSIX, (OPMYIMPOBATH BBIBOJABI U
3aKITFOYCHUS;

MPUMEHSITh B MPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHMHUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIENH, TPEOOpa3OBbIBATh MOJCIIBHBIC TPEJACTABICHUS — XHMHUYECKHH 3HAaK (CMMBOJI) JJIEMEHTA,
XuMHuueckas (GopMmyna, ypaBHEHUE XUMUYECKOW peaki[uu — MPH PElIeHUH y4eOHbIX MO3HABATEIbHBIX
M TPaKTHYECKHX 3a7ad, MPUMEHITh Ha3BaHHbIE MOJETbHBIC TMPEJICTaBICHUS M7 BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKHX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUH;

dbopMmynupoBaTh LEAM W 3a4a4d  MCCIEJOBAaHUSA, UCIOIB30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENIbHO COPMYITUPOBAHHBIE BOIMPOCH B KayeCTBE MHCTPYMEHTA MO3HAHWUS U OCHOBBI IS
(hopMHUpOBaHMS TUTIOTE3HI TI0 IPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHHIA,



BJIAJCTh HABbIKAMU CAMOCTOSITEJIBPHOIO IUIAHMPOBAHMS W IPOBEIACHMSI  YUYEHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOIIONAaTh 3a XOJOM IPOIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yabTar, (OpPMYIUpOBaTh OOOOIIEHHWS W  BBIBOJBI  OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIM OTYET O MPOJIETAHHOMN
pabore;

pUOOPETaTh OMBIT YUEHUYECKOH HCCIEe0BATENBCKON U MPOEKTHOM NIEATENbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOWCKY METOJ/IOB PEIICHUS MPAKTHYECKUX 3a/ad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB [IO3HAHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX MHPOpPMaNuu (HAy4YHO-TIOMYISApHAs JIMTepaTypa
XMUMHMUYECKOTO  COJEp)KaHUs, CHOpaBOYHbIE MocoOus, pecypchl MHTepHera), aHaIU3UPOBATH
nH(OpPMALIMIO Pa3INYHBIX BUAOB U (OPM MPEACTABICHUSI, KPUTHUYECKHU OILIEHUBATh €€ JOCTOBEPHOCTH
U HEPOTHUBOPEUUBOCTH;

¢dbopMynupoBaTh 3ampockl W TPUMEHATh pa3IMyHble METOJbl MpH TIOMCKE U oTOOope
nHpopmalny, He0OXOAUMOM /1JIsl BBIMIOTHEHUSI YUEOHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpUOOpeTaTh OMNBIT MCHOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAalIbHYI0 (opMy TMpeacTaBieHUs HHpopmarmu (CXEMBbl,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIO0JIb30BaTh HAy4YHBIN fA3BIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUYECKOW HHpOpMaluei:
MPUMEHATh MEXIpeAMeTHbIe ((u3uyecKkue M MaTeMaTU4YeCKHe) 3HAKW W CHUMBOJIBI, (DOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIO0JIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOINPOCHl IO CYLIECTBY OOCYXJaeMOM TeMbl B XOJ€ JUajlora W/WINM JUCKYCCHH,
BBICKa3bIBATh UJEH, GOPMYIUPOBATH CBOM IPEJIOKEHHUSI OTHOCUTENILHO BBIIIOJHEHUS MPEATIOKECHHON
3aJauu;

BBICTYNIaTh C IIPe3EHTAllMeld pe3yabTaTOB II03HABATEIbHOM JESITEIbHOCTH, IOJIYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBINOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3Y4aeMbIX BEILIECTB, pEaIM3aLUU Y4eOHOTO
npoekta M (GopMylIMpoBaTh BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM
COIJIaCOBAHUS MO3ULMI B X071 00CYX/A€HUS 1 0OMEHa MHEHHSIMH.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM JelCTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBaTb M  OCYLIECTBISATh CBOIO II03HABATENIBHYIO JEATEIbHOCTb,
ompezenss €€ LeJW U 3a4a4M, KOHTPOJIMPOBATH U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
[Ipe/UlaraeMblii  alropuT™M JEWCTBUIl NpU BBINOJHEHUH YYEOHBIX M MCCIENOBAaTEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3PPEKTUBHBIN CIIOCOO UX pPELIeHHs € YY4ETOM IOJY4YEHUS HOBBIX 3HAHHHM O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATbBI
10 KJIACC
IIpenmeTHBIE pe3ynpTaThl OCBOCHUs Kypca «OpraHudeckas XMMUs OTPaXKaroT:
C(OPMHUPOBAHHOCTh MPEICTABICHUNH O XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-HAY4HOM
KapTUHBl MHUpPA, POJIM XUMHM B TO3HAHUM SBJICHUH NPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIBTYpBbl JINYHOCTH, €€ (HYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl peleH s MPAKTUYECKUX
3aJa4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM Cpene;
BIIQJICHUE CHCTEMOIN XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJATarolUe MOHITHS
(XMMHUYECKHI ~ 2JIEMEHT, aToM, OJJIEKTpOHHas 000J0YKa aroMa, MOJIeKy/a, BaJEHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHast popmyna (pa3BEpHyTast U COKpalEHHAs),



MOJIb, MOJIIDHAS. MAacca, MOJISIPHBIA 00BEM, YIIIEpOAHBINA CKENeT, (PYHKIMOHAIbHAS TPYIINa, PaJuKall,
H30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U a30TCOJAEpKAIINE
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEUHEHMS); TEOPUU U
3aKOHBI (TeopHs CTpPOEHHUs opraHuuyeckux BemecTB A. M. BymiepoBa, 3ak0OH COXpaHEHHUS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHUH; MUPOBO33PEHUECKHUE 3HAHUS, JIe)KalUe B
OCHOBE MOHUMAHHSI IPUIMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOJIOTHUECKUE CBEICH U
O CBOHCTBax, COCTaBe, IOJIyYEHUUM U OE30MACHOM HCHOJIb30BAaHUM BAXKHEUIIMX OPraHUMYECKUX
BELIECTB B OBITY M IPAKTUYECKOM IEATEIILHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHBIC NMPHU3HAKU TOHITHHA, YCTAaHABIMBATH HX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE IIOHSTHUSI IPU OINUCAHUU COCTaBa, CTPOCHUS H
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

cOpPMUPOBAHHOCTh YMEHHH HCIONb30BaTh XUMHUYECKYI0 CHUMBOJMKY U COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpari€éHHOW) (PopmMyn OpraHUYECKHUX BEIIECTB M
YpaBHEHUN XHMHYECKUX PEAKIMW, H3rOTaBJIMBATh MOJEINW MOJIEKY]I OPraHUYeCKHX BEIIECTB JUIsS
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHHUS;

chOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAUICKHOCTh M3YYEHHBIX OPTaHUYECKHX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY KJIacCy/TpyIie COeAUHEHHH (YIriieBOI0pOIbI,
KHCIIOPOJI U a30TCOJIEpIKAIINe COeIMHEHNUS, BBICOKOMOJIEKYJISIpHbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS
mo cucremarnueckoir Homenkiarype (IUPAC), a Taxke NpUBOAWTH TPHUBHAJIBHBIC HAa3BAHUS
OTJIENbHBIX OPraHMYECKUX BEIECTB (ATUJIEH, MPOMMIEH, AaleTHJIeH, STHJICHIJIMKOJb, TJIMLIEPUH,
¢benou, popmanpaeruy, aneraabAeril, MypaBbUHAs KUCIIOTa, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJT0103a, TIIMIUH);

chOpMUPOBAHHOCTh YMEHHSI OMPENEIATh BHUABI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHUS TEOPUU CTPOCHUSI OPraHUYECKUX BEIECTB
A. M. ByrnepoBa st 00bsICHEHNsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MACCHI BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMUMHUYECKUE
CBOMCTBA THUMUYHBIX MPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BeEIIeCTB (METaH, 3TaH,
STWJICH, NPOINWJICH, aneTwuieH, OyramueH-1,3, wmetmnOyramuen-1,3, OEH30i, METaHOJ, JTaHOJI,
STHJICHTJIUKOJb, TJMLEPUH, (EHON, aleTanblIerujl, MypaBbHUHAas M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmal, 1[eJIUTI0JI03a, aMUHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKAY HUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEepPH30BaTh HCTOYHHKHU YIIJIEBOJOPOJIHOTO ChIpbs (HEPTH,
MPUPOAHBIN Tra3, Yrojb), CHOCOOBI MX MepepaboTKU U MPAKTUYECKOE MPUMEHEHHE NPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAMUTH BBIUMCICHUS MO XUMHUYECKUM YPaBHEHHSIM (MacChl,
00BbEMa, KOMMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUH);

cOpMUPOBAHHOCTh YMEHHI BIIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B XUMUU NPU W3YYCHUH BEIIECTB UM XMMHUYECKUX SIBIICHUU (HabOmioneHwue,
HU3MepeHue, SKCIEPUMEHT, MOJICIUPOBAHHE), HCIOJB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATHSL PEHICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsAX, CBS3aHHBIX C BEHIECTBAMH M HUX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh, yMEHUW COOMIOJATh MpaBUJA IMOJIL30BAHUS XUMHYECKOW TMOCYIOW H
mabopaTopHBIM 00OpyIOBaHUEM, a TaKKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBINOJHITH XUMHUYECKHH JKCHIEPUMEHT
(mpeBpallleHHs] OPraHUYECKUX BEIECTB NpPH HArpeBaHUM, IMOJyYE€HUE HSTUJIEHAa M HU3Y4YEHHE €ro
CBOWCTB, KaueCTBEHHBIC PEAKIIMHM OPraHUYECKUX BEIIECTB, JCHATypalus OENKOB NMpH HarpeBaHUH,



I[BETHBIC PEaKIUU OCIIKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH IpH OOpalieHuu ¢
BEIIECTBAaMU U JAOOpAaTOpPHBIM  OOOPYIOBAHUEM, TPEACTABIATH PE3YJAbTATHl  XUMHUYECKOTO
SKCTIIEpUMEHTa B (pOpMe 3alMCH YPAaBHEHHI COOTBETCTBYIOIIMX PEAKIUl U (OPMYINPOBATH BHIBOIbI
Ha OCHOBE ATHUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHMHA KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTH YMEHHI COOIIOIATH MPaBUIIA SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEICHHS B
OBITY ¥ TPYAOBOH NEATETHLHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0POBBSI U OKPYXKAIOIIEH MPUPOIHOM
Cpelbl, OCO3HABATh ONACHOCTb BO3JICHCTBUS Ha >KMBBIE OPraHHU3Mbl OIPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMbici nokazatens [IJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIIEHUS U
MIpeIOTBPAILEHUS UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M YEJI0BEKa;

Ui 00yYaromMXcsi ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIA CJENbIX M CIa0OBUIAIIMX OOYYalOLIUXCS: YMEHHE HCIOJIb30BAaTh PEIbe(hHO-TOUECUHYIO
cucremy o0o3HaueHuii JI. bpaiins muist 3anucu XuMuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHudeckasi XUMUs 0TPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O XUMHUYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAyIHOM
KapTUHBl MHUpPa, POJM XUMHUU B TIO3HAHWUU SIBJIEHUN NOPUPOJBL, B (HOPMHUPOBAHMM MBIIUJICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (QYHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOUMOMN AJIsl PELICHUS MPAKTHYECKUX
3a]1a4 ¥ SKOJIOrMYecKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONINE MOHSITHS
(XMMHYECKHUIl 3JIeMEHT, aTOM, M30TOI, S-, P-, - AIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIA,
MOJIb, MOJISIPHBIN 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKast
CBs3b (KOBAJICHTHAs, WOHHAsA, MeETaJUIMYecKas, BOJOPOJHAs), KpUCTAIIMYECKas pel€TKa, THUIIbI
XUMUYECKUX PEAKLHM, PacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, SJIEKTPOJIUTHUECKAS] JUCCOLMALINS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKI[Mi, XUMUUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHS IEKTPOJUTUUECKON AUCCOLMAINY, TTepuoandeckuii 3akoH [1. . MenneneeBa, 3aKkoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUs M IMPEBPAIICHHUS SHEPIHMH IPU XUMHYECKHUX
peaxknusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIIIE B
OCHOBE NMOHUMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOIOTHUECKHE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJYYEHHU KM OE30MaCHOM HKCIIOJIb30BAHUM BaXXKHEHIIUX HEOPraHHUUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEIILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISIBIISITH XapaKTepHbIEe MPHU3HAKU TMOHSATHH, yCTaHABIMBATh HUX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATUS MPU ONMCAHUU HEOPraHUYECKUX BEIIECTB U
UX MPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIBb30BaTh XUMUYECKYI0 CUMBOJIMKY JIsI COCTaBICHUS (GOpMYI
BEIIECTB M YpPAaBHEHUU XMMHUECKUX peakuui, cucremarndeckyro HomeHknatypy (IUPAC) wu
TPUBUAIbHBIE HA3BaHMsI OTICIbHBIX HEOPraHMYECKUX BeUIECTB (yrapHblil Tra3, YIJIEKHCIBIH Tas,
aMMHUaK, raimeéHas U3BeCTh, Herali€Has U3BeCTh, IUThEeBAs COJa, TUPHUT U APYTHUE);

C(OPMHUPOBAHHOCTh YMEHHUH OIPENeNIATh BaJEHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHUX
3JIEMEHTOB B COEAMHEHMSX Pa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas, MOHHAs,
MeTaJUIMYecKas, BOJOPOJHAs) B COECIUHEHUSAX, THUM KPUCTAUINYECKOH pEeIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsIpHasi, HOHHAs, METaJNINYecKas), XapakTep cpejibl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAUIEKHOCTh HEOPraHMUECKUX BELIECTB 10 UX
COCTaBy K ONpEIEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IIPOCThIe BEIECTBA — METAJUIbl U HEMETaJlIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THPOKCUIbI, COJIH);



c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICIH Tepruoandeckoro 3akona JI. . Menneneesa u
JEMOHCTPUPOBATH €TO0 CHCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DYHKIIHH,

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepPHU30BaTh IEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKUX
anemeHToB 1—4 mepuonoB Ilepuonnueckoit cuctembl xumudeckux snemeHtoB J[. M. Menneneesa,
UCTIOJB3Yysl MOHATHS «S-, P-, U-3JI€KTPOHHBIC OPOUTAIN», «IHEPrEeTHUECKHE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKUX DSJIEMEHTOB M HUX COCAUHEHUN MO TepHojiaM M
rpynnam Ilepuoandeckoit cucteMsl XMMU4ECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh yYMEHUH XapaKTepH30BaTh (ONMUCHIBATh) OOIIME XHMHYECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB, IOJITBEPKJIaTh CYIIECTBOBAHME I€HETUUYECKOMN CBS3U
MEXy HEOPraHHYECKMMHU BEIIECTBAMH C TIOMOIIBIO YPaBHEHUW COOTBETCTBYIOIIMX XUMHYECKUX
peaKuuii;

chOpMUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATh XUMHUYECKHE PpEAKIHH T[0 Pa3IudHBIM
MpU3HaKaM (YHMCIy U COCTaBYy PEarupyroIIMX BELIECTB, TEIJIOBOMY 3((eKTy peakiuu, U3MEHEHHIO
CTETeHEW OKUCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKLUy, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHHUS PEAKIMA Pa3IUYHBIX THIIOB, MOJHBIE U
COKpaIli€¢HHbIe YpaBHEHUs PEaKIMii HOHHOTO OOMEHa, YYUTHIBAasl YCIOBUS, MPU KOTOPBIX 3TH PEaAKIINH
UIYT 10 KOHIIa;

c(OpPMHUPOBAHHOCTh YMEHUH MNPOBOJUTH PEAKIUH, MOATBEPKAAIONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM IMyTEM HOHBI, TPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYECKHUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH PpacCKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCUMOCTb CKOPOCTH XHMHUYECKOH peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpuranun Jle [larense);

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XMMHUYECKHE MPOLECCHI, JieXkKallue B OCHOBE
MPOMBIIIJIEHHOTO  TMOJIYYEHUSI CEpHOM KHUCJIOThI, aMMHaka, a Takke Cc()OpMHUPOBAHHOCTh
npeacTaBieHuii 00 OO0ImMX HAy4YHBIX NPUHLMIAX M HSKOJOTMYECKUX MpobsieMax XHUMHYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUUCICHUS C MCIOJB30BAHHEM MOHSITHUS «MaccoBas
JI0JIs BEIleCTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B NpPU XUMHUYECKHX pEaKIUsAX, MacChl
BeIECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, MAacce WM 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXpaHEHUs
Macchl BEILIECTB, MPEBPAILICHUSI U COXPAaHEHUS SHEPTUH;

chOpMUPOBAHHOCTH yMEHUN COOMIOAATh MpaBuja MOJB30BAHUS XMMHUYECKON NOCYyAOoN u
nabopaTopHbBIM 00OpYyJOBaHMEM, a TaKXkKe IMpaBUiia OOpalleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IJIAHUPOBaTh M  BBIIOJHATH XUMHUYECKHH OKCIEPUMEHT
(pasznmokeHue IMepoKCHAa BOJAOPOJAa B MPHUCYTCTBHM KaTallU3aTopa, OMpeleleHHe CpeAbl pacTBOPOB
BEIIECTB C TMOMOIIbIO YHHUBEPCAIBLHOTO WHIUKATOPA, BIUSHHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XMMHYECKON peaklnu, peakiuu HIOHHOTO 0OMeHa, KaueCTBEHHbIC peakluu Ha cyab(paT-, KapOoHaT- U
XJIOPUA-aHUOHBI, Ha KATUOH AMMOHMSI, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTaisl» u
«HeMmeTannen») B COOTBETCTBUM C MPaBUJIAMU TEXHUKU 0€30MACHOCTH MPH OOpalleHUu! ¢ BeIeCTBAMHU
1 1a00paTOPHBIM 00OPYIOBAaHUEM, MPEACTABIATH PE3YIbTATHl XUMHUUYECKOTO IKCIEpUMEHTa B (hopme
3aMCHU YpPaBHEHUU COOTBETCTBYIOIIMX peakiuuid U (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHATU3UPOBATh XUMHYECKYI0 HHGPOpMAIIUIO,
MOJIy4aeM Y0 M3 Pa3HbIX HCTOYHHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOII0AaTh MPaBMIIa SKOJIOTMUECKH 11€7eCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOW JESITENLHOCTH B LIESX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON



Cpelbl, OCO3HABATh ONACHOCTb BO3JCUCTBUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIECTB, [IOHUMAas
cmblicn nokaszatens [1/IK, moscHATe Ha mpuMepax cHocoObl YMEHBUIEHHS W IPEAOTBPALEHUS HX
BPEHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

U1t 00y4aroIUXCs ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE MPUMEHSATh 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METO/AX [MO3HAHMS BEIIECTB M XUMHUYECKHUX SIBICHHIA;

U CHENbIX M CIA00BUAAIIMX OOYYaIOIIMXCS: YMEHUE HCIOJb30BATH PElbe(h)HO-TOUEHHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu XuMudecKux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBO yacoB
No n/m HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | [pakTnyeckue DJIeKTpOHHbIe (L (POBbIE)
NMPOrpaMmblI Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE pecypChl
Pa3nes 1. TeopeTruyeckue 0oCHOBbI OPraHu4YecKOi XMMHHU
[IpenMeT opraHMYEeCKON XUMUH.
1.1 Teopust cTpoeHUs! OPraHUUECKUX 3 1 0 https://resh.edu.ru/
coenuHeHuit A. M. byrieposa
Wroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [penenbHbIC YIIEBOIOPO Bl — AJTKAHBI 2 0 0 https://resh.edu.ru/subject/lesson/6151/main/
2.2 HenpeziebHEIe Yriepoopoasi: 6 0 1 https://resh.edu.ru/subject/lesson/5412/start
QJIKeHbI, AJIKa/IMEHBI, AJTKHHBI
2.3 ApoMaTHyecKue yriieBoI0POIbI 2 0 0 https://resh.edu.ru/subject/lesson/5412/start
2.4 TpHpoHbIE HCTOUHMKH 3 1 0 https://resh.edu.ru/subject/lesson/5412/start
YTJIEBOJAOPOJIOB U UX IepepaboTKa
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepsxammye oprannyecKkue coeIuHeHus
3 : o s oo
3.2 Aberuppl. Kap6oHoBbie KHCAOTEL 7 0 1 https://resh.edu.ru/subject/lesson/4776/start
CrnosxHble 3(hupbl
33 VrneBo 3 1 0 https://resh.edu.ru/sub!ect/lesson/6150/start
https://resh.edu.ru/subject/lesson/5413/star
Wtoro mno pazneny 13
Pa3nes 4. AsoTcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 \ AmuHbl. AMUHOKUCIOTBL. benku 3 0 0 https://resh.edu.ru/subject/lesson/4743/start
Wroro no pazgeny 3



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/start
https://resh.edu.ru/subject/lesson/5412/start
https://resh.edu.ru/subject/lesson/5412/start
https://resh.edu.ru/subject/lesson/4769/start
https://resh.edu.ru/subject/lesson/5727/start
https://resh.edu.ru/subject/lesson/4776/start
https://resh.edu.ru/subject/lesson/6150/start
https://resh.edu.ru/subject/lesson/5413/star
https://resh.edu.ru/subject/lesson/4743/start

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 ‘ [Tmactmaccel. Kayuyku. Bonokna

2 0 https://resh.edu.ru/subject/lesson/6095/start
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5

[TPOTPAMME



https://resh.edu.ru/subject/lesson/6095/start

11 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/m NMPOrpaMmblI Bcero ;?;:)TTIL (:JIbeIe ;I:) 62::;1?11“16% o0pa3oBaTe/ibHbIE PecypcChl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
1.1 3akoH 1 Ilepromieckas cHeTema 3 1 0 https://resh.edu.ru/subject/lesson/6479/start
XUMHUYECKHX dieMeHToB []. 1.
MenneneeBa
12 Crtpoenue BemiectBa. MHOTOOOpasme 4 0 0 https://resh.edu.ru/
BEIIIECTB
1.3 XUMHUYECKUE PEAKIIUH 6 1 1 https://resh.edu.ru/
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertaiuist 6 0 1 https://resh.edu.ru/
2.2 Hewmeraibl 9 0 1 https://resh.edu.ru
23 CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX 2 1 0 https:/resh.edu.ru/
BEIIECTB
Hroro no pazgeny 17
Paznea 3. XuMus 1 ;KU3Hb
3.1 ‘ XuMHUS ¥ KU3HB 4 0 0 https://resh.edu.ru/
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/6479/start
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

INOYPOYHOE IVTAHUPOBAHMUE

10 KUIIACC
Ne KosmnuecTBo yacos Jata DJIeKTpOHHbIe U poBbIe
n/ | Tema ypoka Beero Kontpoannsie | [lpakTuueckue — o0pa3oBaTe/ibHbIE
I padoTsI padoThbI pecypchl
[MpeaMeT opraHuyuecKoi XUMUH, €& https://resh.edu.ru/subject/les
| | BOSHHKHOBEHHE, DA3BHTHE H 3HAUCHHE. Teopus 1 0 0 03.09.2025 son/6149/start/170388/
CTPOCHHSI OPraHMYECKUX COCANHCHUIN R https://resh.edu.ru/subject/les
A.M.BytnepoBa, €€ OCHOBHBIE MOJIOKCHHUS son/6149/start/170388/
2 | CraproBasi KOHTpOJbHas paboTa 1 1 0 10.09.2025
[IpencraBnenue o Kinaccuduxanuu
3 | OPraHuHecKHX BEmeCTB. Homenxkiarypa 1 0 0 17.09.2025 https://resh.edu.ru/subject/les
(cucTemaTHyeckas) U TPUBHATbHBIC HA3BaAHHSI R son/6151/start/149993/
OpraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI https://resh.edu.ru/subject/les
4 pan 1 0 0 24.09.2025 son/6151/start/149993/
MeraH 1 3TaH — MPOCTEUIIINE MPEICTABUTEIH https://resh.edu.ru/subject/les
> aJIKaHOB 1 0 0 01.10.2025 son/6151/start/149993/
) . https://resh.edu.ru/subject/les
6 | AJKeHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 0 0 08.10.2025 son/5412/start/212563/
DTHIICH U MPOIUJICH — MPOCTEHINNES https://resh.edu.ru/subject/les
! [IPEJICTABUTENN AJKEHOB 1 0 0 15.10.2025 son/5412/start/212563/
8 [Ipaktuyeckas padora Ne 1. <iHOJIy‘IeHI/Ie 1 0 1 99 10.2025 https://content.edsoo.ru/ lab/s
ATUJICHA U U3YYECHHUE €r0 CBOMCTBY ubject/4/
o |13 Hompomns emmmertacexorn koyapman. 1 0 0 05.11.2025 | hupsi//resh.edu.ru/subject/les
o> OV Yy . son/5412/main/212567/
pE3UHbBI
AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI :
. ’ https://resh.edu.ru/subject/les
10 TOMOJIOTHYECKHUH PsL. AueruneH — 1 0 0 12.11.2025 son/5412/start/212563/
POCTEUIINI TIPEICTABUTEIh ATKUHOB
11 | BeluncaeHus 1o ypaBHEHUIO XMMUYECKOH 1 0 0 19.11.2025 | https://yandex.ru/video/previ
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peakiuu

Apensl: 0eH301 U TOJIyoJ. TOKCHYHOCTh

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

12 apeHOB 26.11.2025 son/4775/start/150494/

13 I'eneTrueckas CBsI3b YIJCBOIOPOIOB, 03.12.2025 https://www.youtube.com/w
MPUHAIISKANINX K PAa3IMYHBIM KJaccam o atch?v=18GKghHjex8

PHpo ot ’ T son/6148/start/170461/
He(Th ¥ MPOAYKTHI €€ epepaboTKH

PHpo ot ’ T son/6148/start/170461/
He(Th ¥ MPOAYKTHI €€ IepepadoTKH

16 KounTponbHas pabota no paszaeny 24.12.2095
«YTeBogopoas»

17 [TpenenbHbIE 0JHOATOMHBIC CIIUPTHI: METAHOJT 14.01.2026 https://resh.edu.ru/subject/les
1 3TaHoJ. BogopoaHas cBsi3b T son/4769/start/150550/
MHOTr0aTOMHBIE CITUPTHI: ITUICHIITUKOJIb U https://resh.edu.ru/subject/les

18 TJIUIIEPUH 21.01.2026 son/4769/start/150550/

19 deHOII: CTPOEHHE MOJIEKYIIbI, (PU3NYECKHE U 98.01.2026 https://resh.edu.ru/subject/les
XUMUYECKHE CBOMCTBA, IPUMECHEHUE T son/5727/start/150577/

20 Aunpaeruapl: GopMalbAeru U aleTalbIer . 04.02.2026 https://resh.edu.ru/subject/les
Aneron o son/4776/start/150604/

p1 | QAHOOCHOBHBIE HPEACIBIbIC KAPGOHOBbIE 11.02.2026 | https://acetyl.ru/f/0060.php
KHCJIOTBhI: MypaBbUHAs U YKCYCHAs
[Tpaktuyeckas padora Ne 2. «CBoiicTBa https://content.edsoo.ru/lab/s

22 N 18.02.2026 ;
pacTBOpa YKCYCHOM KHUCIIOThI» ubject/4/

CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK https://www.youtube.com/w

23 25.02.2026
MPEICTABUTEIN BBICIIUX KAPOOHOBBIX KUCIIOT atc

24 Mpu1a KaK coJii BBICIINX KapOOHOBBIX KUCIIOT, 04.03.2026 https://resh.edu.ru/subject/les
HUX MOXOIIEE IeHCTBUE T son/5952/main/150635/

o5 CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE 11.03.2026 https://resh.edu.ru/subject/les
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX T son/5952/main/150635/
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https://resh.edu.ru/subject/lesson/5952/main/150635/
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3¢upoB

Kupsr: runposns, IpuMeHeHue,

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

26 OMOJIOrHYECKasi POJIb KHPOB ! 18.03.2026 son/5952/main/150635/
ymeBOfIH: COCTaB, KIIACCH PHKALIMA. https://resh.edu.ru/subject/les
27 | BaxHelmue nMpeACTaBUTEIH: TITIOK03a, 1 25.03.2026 son/6150/start/150687/
bpykKTO3a, caxaposa
Kpaxmai u 1emiono3a Kak mpupoiHbIe https://resh.edu.ru/subject/les
28 | omamepsr 1 08.04.2026 | < /5413/start/150714/
29 | UToroBas KOHTpOJIbHAS paboTa 1 15.04.2026
30 OO0r1ast XxapaKTepUCTHKA a30TCOACPIKAIIIX 1 99 04.2026 https://resh.edu.ru/subject/les
OpPraHUYeCKUX COCTUHCHHUM T son/4743/start/150742/
. https://resh.edu.ru/subject/les
31 | AMHHEL: METWIAMHH W aHWINH 1 29.04.2026 son/4743/start/150742/
AMMHOKHCIIOTBI Kak aM(pOTepHbIC https://resh.edu.ru/subject/les
3o | OPraHHYECKHE COCMHCHNS, HX OMOJIOTUYECKOE 1 06.05.2026 son/4743/start/150742/
3Hadyenue. [lentuapl. Benku Kak mpupoaHbIe T https://resh.edu.ru/subject/les
BBICOKOMOJIEKYIIIPHBIC COCAMHEHUS son/4743/start/150742/
https://resh.edu.ru/subject/les
OCHOBHELE OIS XHMILI son/6095/start/l_£'>0823/https:/
33 BEICOKOMOTIEKYTAPHBIX COeTMHEHNM 1 13.05.2026 | /resh.edu.ru/subject/lesson/6
152/start/150850/https://resh
.edu.ru/subject/les
https://resh.edu.ru/subject/les
OCHOBHBIE METO/IBI CHHTE3A son/6095/start/150823/https:/
34 | BBICOKOMOJICKYJIIPHBIX COCTHHEHHIA. 1 20.05.2026 | /resh.edu.ru/subject/lesson/6
[TnacTMacchl, KayqyKH, BOJIOKHA 152/start/150850/https://resh
.edu.ru/subject/les
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne KoanuecTBo yacos Jata DJIeKTpOHHbIe HH(ppoBbIE
n/ | Tema ypoka Beero Konrtpoasubie | [IpakTuuyeckue w3ydenus o0pa3oBaTe/bHbIE
n pa6oTsI padoThI pecypcbl
XUMHUYECKUH IeMeHT. ATOM. DIICKTPOHHAS https://resh.edu.ru/subject/les
! KOH(HUTypaIrs aTOMOB . 0 0 04.09.2025 son/6479/start/150989/
[Tepuonnueckuii 3akoH u [lepuoanueckas
crcTeMa XMMHUYECKHX 3emenTtoB J1. 1. https://resh.edu.ru/subject/les
2 MeHnieneeBa, UxX CBsI3b C COBPEMEHHOM 1 0 0 11.09.2025 son/6332/main/151024/
TEOPUEN CTPOCHUSI AaTOMOB
3 | BxogHast KOHTpoJIbHAs paboTa 1 1 0 18.09.2025
4 | 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XHMHUYECKHX DJIEMEHTOB U MX COETMHEHHI 10
rpyImaM u nepuoaaM. 3HaueHue 1 0 0 95 09 2025 https://resh.edu.ru/subject/les
MEPUOINYECKOTO 3aKOHA U CHCTEMBI R son/6332/main/151024/
xuMmudeckux daeMeHnToB .. Menaeneena B
Pa3BUTHH HAYKH
5 Ctpoenue BerecTBa. XUMHUYECKast CBS3b, €€ 1 0 0 02.10.2025 https://resh.edu.ru/subject/les
BUIBI. BomopoaHas xuMudeckas CBs3b T son/5581/start/151081/
BajeHTHOCTB. DJIEKTPOOTPHIIATEIIEHOCTb. ) .
6 Creneus okuciieHus. Bemecrsa 1 0 0 09.10.2025 E;tr?/%gggjrrg?r?/{gfg; Jth/Ies
MOJIEKY/ISIPHOTO M HEMOJIEKYIIIPHOTO CTPOEHUS
7w rommonume pacmops. Maccosst romn 1 0 0 16.10.2025 | Mtpsi/fesh.edu.ru/subjectles
' o son/4939/start/151134/
BEIIIECTBA B PACTBOPE
Kraccudukariyst 1 HOMEHKIATypa
HEOpPraHUYeCKuX coequHeHui. ['eHeTnueckas https://resh.edu.ru/subject/les
8 CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3THYHBIX ! 0 0 23.10.2025 son/2104/main/
KJIaCCOB
9 Knaccudukarus XuMHUECKUX peaklui B 1 0 0 06.11.2025 https://resh.edu.ru/subject/les
HEOPraHM4ecKOi ¥ OpraHu4ecKoi XMMHUH. T son/4938/start/151107/
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3aKOH COXpPaHEHUsSI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakuy.

10 13.11.2025 | https://resh.edu
XUMHUYECKOE PAaBHOBECUE
lpaxruccias padora No 1. «Bmsmne https://content.edsoo.ru/lab/s
11 | paznuuHbIX (PaKTOPOB HA CKOPOCTH 20.11.2025 ubiect/4/
XUMHAYECKON PEAKIIUN» Holectia/
I?SG(I;TEOEE;“;;EE?:TJQEEC(Olll_lﬂ)aH;ICﬂT'BEO:ﬂme ° https://resh.edu.ru/subject/les
12 JIOPOZL Pr)p pa. 27.11.2025 | son/1518/start/https://resh.ed
Peaxun nonHoro oomena. ['maponmz -
u.ru/subject/les
OpPraHUYeCKUX U HEOPTaHHYECKUX BEIIECTB
OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKIINH. ) )
13 | TloHsTHE 00 IIEKTPOSIU3E PACILIABOB U 04.12.2025 https: //resh.edu.ru/subject/les
. son/2104/start/
pacTBOPOB coJeit
14 KonTtponpHas padoTa no pasaery 11.12.2025
«TeopeTndecKre OCHOBBI XUMHUM)»
Mertanel, ux nosoxxenue B [leproauueckoi
15 | CHCTEME XMMUYECKHX SIIEMEHTOB . W. 18.12.2025 https://resh.edu.ru/subject/les
MeneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB. T son/3493/start/151213/
OO6mue Gpu3nIecKre CBOMCTBA METANIOB
16 CrutaBbl METAJIOB. DIEKTPOXUMHYCCKHM PSIJT 95 12 2025 https://resh.edu.ru/subject/les
HAMPSDKCHUI METAUIOB T son/4961/start/151293/
17 | s, st g, e, amonsnt) 15012026 | Mitps:liresh.edu.ru/subject/les
PHH, » KAJIBIIH, ’ o son/5814/start/
U UX COCIUHEHNN
XUMHYECKUE CBOMCTBA XpPOMa, MEJH U UX https://resh.edu.ru/subject/les
18 COEIMHECHUIN 22.01.2026 son/3534/start/151266/
19 XHUMHUYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX 29 01.2026 https://resh.edu.ru/subject/les
COEqUHEHUH o son/3534/start/151266/
20 IIpaktnyeckas padora Ne 2. "Pemenue 05.02.2026 https://content.edsoo.ru/lab/s

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC

ubject/4/
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«Metamis»"

Hewmerannsl, ux nonoxxenue B [lepuoanueckon

21 | cucreme xumuueckux snemMeHtoB /1. U. 12.02.2026 | https://resh.edu
MeHieneeBa 1 0COOCHHOCTH CTPOCHHUS] aTOMOB
®uU3nYECKUE CBOMCTBA HEMETAIIIOB. ) .

22 | AnnoTpomnusi HEeMETaJuIoB (Ha mpuMepe 19.02.2026 https://vesh.edu.ru/subject/les

son/5913/start/
KHCJIOpoJia, cephl, (hochopa u yriepoa)

23 XHMquCKI{e CBOMCTBA T'aJIOT€HOB, CEPhI U X 96.02.2026 https://resh.edu.ru/subject/les
COEIMHEHU I son/2075/start/

XUMHYeCKUe CBOWCTBa a30Ta, pocdopa u ux https://resh.edu.ru/subject/les

24 COeMHEHU I 05.03.2026 son/2078/start/

o5 XuMHYeCKre CBOHCTBA YIIIEPO/IA, KDEMHHS 1 12.03.2026 https://resh.edu.ru/subject/les
UX COCTMHEHUI son/2072/start/

26 [TpuMeHeHre BaKHEHIIIMX HEMETAIIOB U X 19.03.2026 https://resh.edu.ru/subject/les
COeMHEHU I T son/5939/start/151320/
O06001IeHre U cUcTEMaTU3alMs 3HAHNUI 110
teme «Hemerambiy. Beraucienus no https://www.youtube.com/w

27 . 26.03.2026 _

YPaBHCHHSIM XUMHYCCKHX PEAKIHi U atch?v=1gxsl0130gU

TEPMOXMUMHUYECKUE PACUETHI

[IpakTuueckas padota Ne 3. «Pemienne .
https://content.edsoo.ru/lab/s

28 | BKCIIEpUMEHTAJIBHBIX 337124 110 TEME 09.04.2026 ubiect/4/

"Hemeramsi"» HBJECtia
Heoprannveckue u OpraHn4ecKue KUCIOThI https:/lyandex.rulvideo/previ

29 p p ' 16.04.2026 | ew/12898604409856871256
Heoprannveckue u OpraHn4ecKue OCHOBAHHUS : : :

https://yandex.ru/video/previ

30 | UtoroBas KOHTpOJbHAs padoTa. 23.04.2026
AmdoTepHbIe HEOpPraHUYECKUE U

31 | OPTaHHYECKHE COCNMHEHNS. ['eneTHueckast 30.04.2026 https://resh.edu.ru/subject/les
CBSI3b HEOPTaHMYECKUX U OPTraHUIECKUX T son/4960/start/151374/
BEIIICCTB

32 Poitb XuMuH B 00€CIIEUeHUH SKOJIOTHYECKOM, 07.05.2026 https://resh.edu.ru/subject/les

BHGPFCTI/I‘-ICCKOI\;I U IHIIEBOM 6C3OHaCHOCTI/I,

son/3504/start/151485/
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pa3BuTHH MeauuuHbL. [IpeacraBienus 06
OOIIMX HAyYHBIX MPUHLIUIIAX TPOMBIIIJICHHOTO
IIOJTY4YECHUS] BAKHEHUIINX BELIECTB

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

33 | YenoBek B MUpE BEIIECTB M MAaTEPHAJIOB 1 14.05.2026 son/3504/start/ 151485/

https://resh.edu.ru/subject/les
34 | Xumus v 310pOBbE YEIIOBEKA 1 21.05.2026 son/3504/start/151485/
OBIIEE KOJJMYECTBO YACOB I10 34
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOH

10 KJIACC

OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

ChopmupoBaHHOCTE  MPEACTABICHUH O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHpPA, POJIM XHMHH B TIO3HAHUU SBJICHUM
npuposbl, B (OPMUPOBAHWW MBIIUICHUS ©  KYJIbTYyphl JUYHOCTH, €&
(GYHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIMMOW I PEIICHHS MPAKTHUYECKUX
3aa4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3I0pPOBbIO U
MPUPOTHON cpese

1.2

Bnanenue CHUCTEMOU XUMHYECKHUX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraolne TOHSITHS (Monexymna, BaJICHTHOCT,
ANEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHYEcKas CBs3b, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIIEpPOJHBIM CKelleT, (YHKIIMOHAJIbHAsS
Ipynna, paiukal, H30Mepus, H30Mepbl, TOMOJIOTUYECKUH psd, TOMOJIOTH,
yIJI€BOJOPObl, KHUCIOPOJ- U a30TCOJEpKallie COEOUHEHHs, OHOJIOTHUYECKU
aKTUBHbIE BellecTBa (yIJIEBOJbI, JKHpBI, OEJIKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIUHEHUS); TEOPHUH M 3aKOHbI
(Teopusi XMMHUYECKOTO CTpoeHHus opranumdeckux Bemects A.M. Bbyrneposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHHM, (DAKTOJIOTMYECKHE CBEAEHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHHMM U O€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIMX
HEOPraHWYeCKUX M OpPraHMYEeCKHX BEIIECTB B OBITY M IPAaKTUYECKOH
JESITEIIbHOCTH YEJIOBEKA

1.3

CpopMHpPOBAaHHOCT, YMEHHMH BBISABIATH XapaKTEPHBIC TPU3HAKH TOHSTHIA,
yCTaHaBIUBATh UX B3aHMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU
OTMCAHUU COCTaBa, CTPOCHUS U MIPEBPALICHHUI OpraHMYeCKIX COeTMHEHUN

1.4

chOpMUPOBAaHHOCTh YMEHUW HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY JJIs
COCTaBIICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
¢bopMynn OpraHMYecKMX BEUIECTB M YPaBHEHHM XUMHUYECKHX pPEaKIIHii,
U3TOTaBIIMBATh MOJEIM MOJIEKYJI OPraHMYECKUX BEHIECTB Uil WILIIOCTPALUU UX
XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmupoBaHHOCTh YMEHHMI yCTaHAaBIMBATh MPUHAUICHKHOCTh H3YYEHHBIX
OpPraHUYeCKUX BEIIECTB 10 MX COCTaBYy M CTPOCHHIO K OINPEISIEHHOMY Kiaccy
(rpynme)  coenuHeHWE  (YIJIEBOJOPOIbI, KHCIOPOA UM a30TCOJACpIKaIIue
COCIIMHCHUS, BBICOKOMOJICKYIISIDHBIC COCIMHCHMS), JaBaTb WM Ha3BaHUS IO
cucremaruueckoii Homenkiarype (IUPAC)

1.5

C(i)OpMI/IpOBaHHOCTb YMCHHA  OIPCACTIATH  BUIBL XUMHYECKOM CBSI3U B
OpPraHU4YCCKUX COCIUHCHUAX (O,I[I/IHapHBIC 151 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTB YMEHHA TPUMCHATH: IIOJIOXKCHUA TCOPUU CTPOCHUSA
OpraHN4YC€CKUX BCIUICCTB AM. BYTJ'IGPOBB. JJIA O0OBSICHEHHS 3aBHCUMOCTH CBOMCTB
BCIICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXpPAHCHHU MACCHI BCUICCTB

VYrneBopoponsl. Kucnopoaconepxkamue ¥ a30TCOAEpPKAIIUE OPraHUYECKUE
coeIMHEHUs. BBICOKOMOJIEKYIISIpPHBIE COEAMHEHUS

2.1

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I MNPpUBOAUTL TPUBUAIBHBIC HA3BAHUSA OTACIBHBIX
OpraHu4vYCCKUX BCLICCTB (BTI/IJ'ICH, MMPpONUJICH, AlCTHIICH, OSTUJICHIJIMKOJIb,




rmnepu, QeHon, Qopmanbaerun, arneTanbleTHA, MYypaBbHHAS —KHUCIIOTA,
YKCyCHasl KHUCJIOTa, OJICMHOBAs KHCJIOTa, CTE€ApUHOBAsi KHUCIOTA, TJIIOKO3a,
¢bpyKTO3a, Kpaxmal, IeJUIr0I03a, TIUIKH)

2.2

ChopmupoBaHHOCTE YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NIECKUE U
XUMHUYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJIef/'I pa3JII/I‘-IHI)IX KJIaCCOB
OpPraHWYECKUX BEIICCTB (METaH, TaH, STUJICH, MIPOIWIICH, alleTUICH, OyTaJneH-
1,3, metunOyraguen-1,3, GeH30J, METAHOJ, TAHOJ, STUJIICHTINKOJIb, TIHICPHH,
(bCHOJI, alcTaJIbaCTu A, MypaBI)I/IHaSI nu YKCYCHaSI KHCJIOTBI, I'JIFOKO34, KanMaJI,
IEJUTI0I03a, AMUHOYKCYCHASI KHCIIOTA)

2.3

ChopMUpOBaHHOCTh YMEHHUSI HWILTIOCTPHPOBATH T€HETHYECKYIO CBS3b MEXKIY
TUNWYHBIMU IPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHMYECKMX PEAKIHUM C HCIOJIb30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CpopMHUpPOBAHHOCTh YMEHHUS XapaKTEPU30BATh HCTOYHHKU YIJIEBOJOPOJIHOTO
CeIpbsi  (He(pTh, TPHUPOIHBIN Ta3, Yroijib), CHOCOOBI HUX TMeEpepabOTKH W
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHUHN BIIAJIETh CHCTEMOW 3HAHWNA 00 OCHOBHBIX METOJaX
HAay4yHOTO TMIO3HAHMS, HCHOJb3YEMbIX B XHMHH TpPU HM3YyYEHHHM BEIIECTB U
XUMHUYECKUX SIBJICHUH (nabmronenue, U3MEpPEHHUE, JKCIIEpUMEHT,
MOJIETUPOBAHNUE), UCIIOJIb30BATh CUCTEMHbIE XUMUUECKNUE 3HAHUS JUTSl IPUHATHS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM

3.2

CdopMHupOBaHHOCT, YMEHHMM COOJIOJATh TpaBWIA IOJB30BAHHMS XUMHUYECKOU
MOCY/IO U J1abOpaTOpPHBIM O0OpYIOBAHHEM, a TaKXKe IMpaBUiia OOpAIICHUS C
BEILECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMU IO BBINOJTHEHUIO JIAOOPATOPHBIX
XMUMHYECKUX OTIBITOB

3.3

ChopMHUpOBAaHHOCT, yYMEHHWH IJIJAHUPOBaTh W BBIMIOJHATH  XUMHUYECKHUM
JKCIEPUMEHT (TpeBpallleHuss OpPraHMYecKUX BEIIeCTB TMpPU HarpeBaHUH,
[OJIydeHHEe JTUJIEHA U HW3Y4YeHHE €ro CBOICTB, KAYE€CTBEHHBIEC pPEaKIIHH
OpraHMYECKUX BEIIECTB, JIeHATypauus OeNKOB MpH HarpeBaHUH, LIBETHbIE
peakiuu OeNKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKU O€30MaCHOCTU MpPH
oOpallleHHH ¢ BEIIeCTBaMU U JIabOpaTOpHBIM 00OPYJOBaHHEM; MPEICTABISTDH
pe3ynbTaThl XMMHYECKOTO JKclepuMeHTa B ¢opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIUX peakiuuid u GOpMyIupoBaTh BBIBOJBI Ha OCHOBE OTHX
pe3yabTaTOB

3.4

ChopmupoBaHHOCTH YMEHHIl MPOBOJUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUsM (Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA MIU MPOJYKTa
peakiMy MO HU3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WIIU MPOJAYKTOB PEaAKIIUN)

3.5

ChopMUPOBAaHHOCTh ~ YMEHUH  KPUTHYECKHM aHAIM3MPOBATH  XUMHUYECKYIO
UHPOpMALIMIO, TOIYYaeMyl0 W3 pasHbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIOILaTL IpaBUjia 9KOJOTHUYCCKHU
uenec006pa3Horo IOBCACHUA B 6BITy u prI[OBOﬁ JACATCIBHOCTH B ICIAX
COXpPaHCHUSA CBOCTO 3J0POBLS U Oprncanmeﬁ HpHpO,Z[HOfI Cp€abl, OCO3HABATH
OIIaCHOCTh BO3JICHCTBHUSA Ha >KUBBIC OpraHU3MBbI OHpe,Z[eHéHHLIX OpTraHUYCCKUX
BCIICCTB, TIIOHHMMAas CMbICII TIIOKa3aTCiAa HI[K (Hpe,Z[CJ'H:HO ,Z[OHyCTHMOﬁ




KOHIICHTpAllMK), TOSCHATh Ha TOpUMEpax CcHocoObl  yMEHBLICHHS U
NPEAOTBPALLECHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M 4YeJIO0BEKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyecknue OCHOBBI XUMUU

1.1

Biranenune CUCTEMOH XUMUYECKUX 3HAHWH, KOoTopas BKJIIOYAET:
OCHOBOIIOJIATAIOLINE MOHATUS (XMMHUYECKHH DJIEMEHT, aroM, 3JIEKTPOHHAas
obonoyka aroma, S-, p-, O-DJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa,
BAJIEHTHOCTD, JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCICHMS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAasi Macca, MOJIAPHBI OO0BEM, KpUCTAJUIMYECKass PpEeHIETKa, THUIIBI
XUMHYECKMX  PEAKIMMI (OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, JK30- "
SHAOTEPMHYECKUE, PEAKIMH HOHHOIO OOMEHa), pacTBOp, dJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, DICKTPOIUTHYECKAs IUCCOUUALNS, OKHCIUTENb, BOCCTAHOBUTEIID,
CKOPOCTh XHMMHUYECKOH peaklMy, XUMHYECKOE pPaBHOBECHE); TEOPHUHM M 3aKOHBI
(Teopust snekTponuThdyeckor auccouuanuu, Ilepuomuueckuit 3akon  JI.W.
MenzeneeBa, 3aKOH COXpaHEHUSI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3BIK
XUMUHY, (PAKTOJIOTUYECKHE CBEIEHHSI O CBOMCTBAaX, COCTaBe, IOJYYCHUU H
0€30I1acHOM HCIOJIb30BAHUM BAXXHEMIINX HEOPraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JESATEIIbHOCTH YEJIOBEKA

1.2

ChopmupoBaHHOCTh YMEHUU BBISBIATH XapaKTepHbIE NMPU3HAKU U B3aHUMOCBSI3b
W3YYECHHBIX TOHSITUHA, NPUMEHSATH COOTBETCTBYIOLIUE TOHATHS MPH OMHCAHUU
CTpPOEHHUSl U CBOICTB HEOPraHWYECKUX BEILIECTB U UX MPEBPAILECHUMN; BBISBIATH
B3aUMOCBS3b XMUMHYECKUX 3HAHUU C MOHATUSAMH M MPEJCTABICHUSMU JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenue oCHOBHBIMH METOJAaMHU HAY4YHOTO TO3HAHHS BEIIECTB U XUMHUYECKUX
siBJIICHUH (HaOMI0IeHne, U3MEpEeHHE, IKCIEPUMEHT, MOJICIIUPOBAHHE)

1.4

ChopmupoBaHHOCTh YMEHHUI ONpENENATh BAJIEHTHOCTh M CTEINEHb OKHCICHUS
XMUMHYECKUX 3JIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, METAJUIMUECKas, BOJOPOAHAS) B COSAUHEHUSIX, TUII
KPUCTAJUTMUECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJsSpHas,
MOHHAs, METAJJTHYECKasi)

1.5

ChopmupoBaHHOCTh YMEHHI OMpEAENATh XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUN

1.6

ChopmupoBaHHOCTh yMEHHUS KJIacCU(DUUUPOBATh XUMHUYECKUE PpEAKIUU TI0
pa3MYHBIM MPU3HAKAM (YUCIYy M COCTaBY pearupyrolliX BEIIEeCTB, TEIUIOBOMY
s dekTy peakuuu, U3MEHEHHIO CTETEHEH OKHCIIEHUS SJIeMEHTOB, 0OpPaTUMOCTH
peaKIuy, y4acTUIO KaTaan3aTopa)

1.7

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ COCTAaBJIATb YPABHCHUS peaKI_II/Iﬁ Pa3JINYHBIX THUIIOB,
IIOJIHBIC H COKpaH_IéHHBIe YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha, YUYUTHIBasA
YCJIIOBUS, ITPHU KOTOPBIX 3TH PECAKIIUU UAYT JO KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOANTH pCaKknuu, MOATBEPKAAOIITUC
KauyeCTBEHHBINI COCTaB Pa3JIMUHbIX HCOPraHUYCCKUX BCIICCTB, PACIIO3HABATH
OIIBITHBIM Hy’TéM HOHBI, MPUCYTCTBYIOIINUEC B BOJHBIX paCTBOpAX HEOPraHMYCCKUX
BCIICCTB

1.9

C(I)OpMI/IpOBaHHO CTh yMeHHf/'I PAacCKpLIBATH CYIIHOCTDb OKHCIIUTCIBHO-




BOCCTAHOBHTEJIBHBIX PEAKIMi MOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUI

1.10

ChopMUpOBaHHOCTh YMEHHUH OOBACHATH 3aBHCUMOCTH CKOPOCTH XHMHYECKOU
PEaKIMy OT PA3IMYHBIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH OOBSICHITH XapaKTep CMENICHHUS XHUMHYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT BHelTHEro Bo3aeicTBus (nmpunnun Jle [larense)

OO6mrast 1 HeOpraHuvecKas XUMUs

2.1

CdhopmupoBaHHOCTE YMEHUH packpbiBaTh cMbici Ilepuoamueckoro 3akona JI.M.
MenpeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO (DYHKITUU

2.2

CpopMHUpPOBAHHOCTh YMEHHI XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX deMeHTOB 1—4 mepuonoB [lepmonnueckoid CHCTEMBbI XUMHUYECKHX
anemertoB J[.M. MeHaeneeBa, MCHOJB3YS MOHIATHS «S-, P-, O-3JI€KTpOHHBIE
opOuTammy, «IHEPreTUUECKUe yPOBHUY», OOBIACHITh 3aKOHOMEPHOCTH W3MEHEHU I
CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX COCAWMHEHUN IO TMEpUOJaM U TPYIIam
IIepnoanueckoil cucremsl xumudeckux anemeHToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) O0IIME XUMUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh
CYILIECTBOBaHME T'€HETUYECKOW CBSI3U MEXJIy HEOPraHWYeCKHMMH BELIECTBAMH C
MTOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOUINX XUMHUYECKUX peakuit

2.4

CdopMHpOBaHHOCT, YMEHHUM YCTaHABIWBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB [0 HMX COCTaBy K ONpeAeiIEHHOMY Kiaccy (Tpymie) COeTuHEHUN
(TpocThIe BemeCTBa — METAUTBI M HEMETaJUTbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI,
aMmdoTepHbIC THIPOKCHIBI, COJIH)

2.5

ChopMUPOBaHHOCTh YMEHHMH HWCIIOJIB30BATh XHUMHYECKYIO CHMBOJUKY JUIS
coctaBiieHUs: (HOpMYT BEIIECTB W  YPaBHEHHH XUMHYECKUX  PEAKIIHA,
cuctemarnueckyto HomeHkIaTypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId Ta3, YIVIGKHCIBIA Ta3, aMMHaK, raméHast
U3BECTh, HETAlIEHAs] U3BECTh, TUTHEBAs COJIA, TUPUT U JAPYTHE)

2.6

ChopmupoBaHHOCTh YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPKAATH
CYIIECTBOBaHME T'€HETUYECKOW CBSI3U MEX]Y HEOPraHWYeCKHMMH BEILECTBAMH C
MOMOIIBIO YPaBHEHUI COOTBETCTBYIONINX XUMUYECKUX peaKuit

2.7

CchopMUpOBaHHOCTb YMEHMH IUIAHMPOBATh W BBIMNOJHAT  XMMHUYECKUH
9KCIEPUMEHT (pa3iokKeHue MEepOoKCHIa BOJOPOJa B NMPHCYTCTBUU KaTajau3aTopa,
OlpesielieHue CpeAbl PAaCTBOPOB BEIIECTB C IOMOUIbIO YHMBEPCAJIBLHOTO
MH/IMKaTOpa, BIMSHUE PA3IMUHBIX ()AKTOPOB HAa CKOPOCTh XMMMUYECKOW peakuH,
peaKkuuyu MOHHOTO OOMEHa, KayeCTBEHHbIE PEeaKkUMU Ha cyib(ar-, kapOoHAT- U
XJIOpU/I-aHHOHBI, HA KaTMOH aMMOHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ay I10
TemaMm «Metamnsl» U «Hemeranasl») B COOTBETCTBUM C NPAaBUIIAMU TEXHUKH
0€30I1aCHOCTH MPH OOpaIIeHUH C BEeleCTBaMH U JJa0OpaTOPHBIM 000PYAOBaHUEM;
OpPEACTaBIATh Pe3ylbTaThl XUMHUYECKOTO SKCIepUMEHTa B (QopMe 3amucH
YpaBHEHHMH COOTBETCTBYIOIUX peaKkUMid U (HOpMYIHpOBaTh BBHIBOJIBI HA OCHOBE
9THX PE3yIbTaTOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IpaBujia TOJIb30BAHHUA XHMHUYECKOH
HOCYI[Oﬁ n J'Ia60paTOpHBIM 060pyI[0BaHI/ICM, a TaKXC IIpaBHJIa O6paIJ_ICHI/I}I C
BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIHUAMHU I10 BBITIOJIHCHUTIO J'Ia60paTOpHLIX
XUMHWYCCKHX OIIBITOB




2.9

ChopmupoBaHHOCT YMEHHUI XapaKTEepHU30BaTh XUMHUECKUE MPOIIECCHI, JICKAIIHUE
B OCHOBE MPOMBIILJICHHOTO TMOJYy4eHUs CEpPHOM KHUCIOTHI, aMMHaKa, a TaKKe
cOPMHUPOBAHHOCTh TPEJCTABICHUNM 00 OOMMX HAyYHBIX NPHUHIMIAX U
IKOJIOTHYECKHUX MPOOIIeMaX XMMHIECKOTO IPOU3BOICTBA

XUMHS U )KU3Hb. PacuéTel

3.1

ChopMupoBaHHOCTE  TPEICTABICHHA O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHOHAYYHOUW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMHUPOBAHWUH MBIIUICHUS ¥  KYJIbTYPHl JIHYHOCTH, &
(YHKIIMOHATTLHOW T'PAaMOTHOCTH, HEOOXOAMMOW JJIsi PEIICHUS MPaKTHYCCKHX
3aa4 M 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO H
MPUPOTHON cpee

3.2

ChopmupoBaHHOCTh ~ yMEHUM  KPUTUYECKHM  AHAJIU3UPOBATh  XUMHUYECKYIO
nHpopMalnoo, TOJYyYaeMYI0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHUKAIUH, CeTh IHTEepHET U pyrue)

3.3

CdopMHupoBaHHOCTH YMEHHI co0JIr0/1aTh MpaBuIIa AKOJIOTUYECKH
1e1ecoo0pa3Horo MOBeNEHUsT B OBITY U TPYJOBOW JEATENBHOCTH B LEJAX
COXpaHEHUsI CBOETO 37J0POBbs U OKPYXKAOIIEH IPUPOTHOM CpeJIbl

3.4

Oco3HaBaTh OIACHOCTh BO3JACHCTBHUS HA JKUBBIE OPraHU3MBbI OMNPEACITIEHHBIX
BeIecTB, MOHMMas cMbici mokazarens [1JIK, mosicHsIT, Ha mpuMepax CrmocoObI
YMEHBIIIEHUS W NPEAOTBPAIIECHUS WX BPEAHOTO BO3JCHUCTBUS HAa OPraHU3M
YeJI0BEKa

3.5

CpopMHpPOBAHHOCTP YMEHHM TMPOBOJAUTH BBIYUCICHUS C HCIOJIB30BaHUEM
MOHATHS «MaccoBas JOJsI BEIIeCTBa B pacTBOPE», OObEMHBIX OTHOIICHUN Ta3oB
MIPU XUMHYECKHX PEaKLUAX, Macchl BellecTBa WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B peaklUU
BEILECTB, TEIJIOBOTO A(deKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEILECTB, PEBPAILEHUS U COXPAaHEHUS SHEPTUU




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

TeopeTnueckne OCHOBBI OPraHU4eCKOH XUMHH

11

[Ipeamer opraHm4ecKko XMMHH: €€ BOSHMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B IOIYYCHUH
HOBBIX BEIIECTB W MaTepHANOB. Teopus CTPOCHHS OpraHUYeCKuX coeauHeHuin A.M.
bytiepoBa, €€ OCHOBHBIE TIOJIOKEHHUS

1.2

CrpykTypHble (HOPMYJBl OPraHMYECKUX BEIIECTB. | OMOJIOTHS, HM30MEpHUs. XHUMHUYCCKAs
CBS3b B OPraHMYECKUX COCIUHEHUSAX — OJMHApHBbIE M KpaTHble CBsA3U. [IpencraBienue o
KJIacCU(UKAIMHN OPraHMYECKHIX BEIIECTB

1.3

Homenknatypa opraHuyeckux COeIUHEHHH (cucTeMaTHdecKasl) M TpUBHAJIbHbIE Ha3BaHUs
BAKHEMINX IPEICTABUTENICH KJIACCOB OPraHNYECKHUX BELIECTB

YT111eB0O10PO 1B

2.1

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeTraH W 3TaH — MPOCTEHIINE
MIPE/ICTAaBUTENN AJIKAHOB: (U3WYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu 3aMelIeHUs U
TOpPEHUs1), HaX0XK/AEHUE B IPUPO/JIE, MOTYYEHUE U IPUMEHEHNE

2.2

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN Psil. DTUIEH W NMPONWIEH — MPOCTEHIINE
MIPE/ICTaBUTENN AIKEHOB: (PU3MUECKHe M XMMHUYECKHE CBOWMCTBA (peakUUu THIPUPOBAHUS,
raJIOT€HUPOBAHMUSL, THIPaTallUY, OKUCIIEHUS ¥ TOJMMEPHU3AlIUN), TOTyYeHNUE U IPUMEHEHUE

2.3

Ankanuensl: OyramgueH-1,3 w metwnOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XHUMHUYECKUE
cBOMcTBA (peakuust moaumepu3anun). [lomydenrne CHHTETHYECKOTO KayayKa U Pe3UHBI

2.4

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHN psAl. AIETHIEH —
MPOCTEHIINI TPEACTAaBUTENh AJTKWHOB: COCTaB, CTpOeHHE, (U3UYECKHE W XHUMHYCCKUE
CBOMCTBA (peaklny THAPUPOBAHUS, TAIOTCHUPOBAHUS, TUIpATAI[UH, TOPEHUS), TIOJydCHHE
Y IPUMEHEHUE

2.5

Apensl. benson: cocraB, crpoeHme, (pu3MUECKHEe W XHUMHUYECKHE CBOWCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), TIOJYyYEHHUE U MPUMEHEeHHe. ToJyol: cocTaB, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBa (peakiuu TrajJoreHHUpPOBAaHUS W HUTPOBAHMUS),
MoJIyueHue M NpuMeHeHue. TOKCHYHOCTh apeHoB. [‘eHeTHyeckas CBSI3b MEXIY
yIJI€BOI0POJAMH, TPUHAUISKAIIMMHE K PAa3JIMYHBIM KJ1accaM

2.6

[IpupoiHBIE UCTOYHUKH YIIIEBOAOPOAOB. [IpupomHBIid ra3 W MOMyTHBIC HEQTSIHBIC Ta3bl.
Hedprp m e€ npoucxoxaeHue. CrnocoObl mnepepabOTKH HEPTH: TEPEeroHka, KPEKUHT
(TEpMHYECKUH, KaTaTUTHYECKHi), mnuponu3. [IpoaykTel miepepabOTKu HePTH, HX
NPUMEHEHHE B MPOMBIILICHHOCTH W B ObITy. KaMeHHBI Yroib M TPOJYKTH €ro
nepepaboTKu

Kncnoponcozlepxcamﬂe OPraHU4YCCKHUC COCANHCHUA

3.1

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIUPTHI. MertaHon u 3TaHOM: CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u
XUMHUYECKHE CBOMCTBA (peaKI_II/II/I C AKTUBHBIMH MCTAJlIaMH, TIaJIOICHOBOAOPOdaMU,
ropeHHe), IMPpUMCHCHHC. BO,Z[OpOI[HLIe CBA3U MCXKIAY MOJICKYJIaMH CIIMPTOB. HeﬁCTBHe
MCTAHOJIa U 3TaHOJIa Ha OpraHnu3M 4YCJIOBCKaA. MHoOroaToMHbIE CITUPTHI. OTUJICHTJIUKOIb U
TJIMLOCPHUH: CTPOCHUC, (1)I/I3I/I‘ICCKI/IC U XHMHYECKHE CBOMICTBa (B3aHMOHeﬁCTBHe (¢{¢]
IICJIOYHBIMHU METAJJIaMH, KAYCCTBCHHAs PCAKIHA Ha MHOT'OAaTOMHBIC CHI/IpTLI). I[CI\/’ICTBI/IC Ha
OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie TJIMIOCPUHA U OTUJICHTJIUKOJIA

3.2

@deHoJI: cTpoeHHE MOJIEKYJIb, (pr3nyeckre 1 XuMUUEcKue cBoicTBa. TOKCUYHOCTH (heHoa.
[Ipumenenue deHoma

3.3

AJ'IL,Z[GTI/I,Z[LI N  KCTOHBI. (I)OpMaJ'IBIlCF nJ, aucTajlbACTUA: CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC u
XHUMHUYECKHE CBOMICTBA (peaKI_II/II/I OKHCJICHHUA W BOCCTAHOBJICHHS, KAYCCTBCHHBIC peaKI_II/II/I),




ITOJIYYCHHC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE IIpe/EIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAas M YKCYCHasi KHCIOTBHI:
cTpoeHue, U3NYECKHEe U XUMHUYECKUE CBOMCTBa (CBOWCTBA, OOIIME A Kiacca KHUCIIOT,
peakius dTepuduKaIlnm), MoxydeHue u npumeHerrne. CTeapruHOBas U OJICHHOBAs KUCIIOTHI
KaK NpcACTaBUTCIIM BBICIIUX Kap6OHOBI)IX KUCIOT. MblJIa KaK COJM BBICILIMX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE JCHCTBHE

3.5

CrnoxHble QUPBl KaK MPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponm3 CIOXHBIX 3(UpOB.
Kupsl. I'maponus xupos. [IpumeHenne xxupoB. bruosiorndeckas posb )KUPOB

3.6

VYTaeBobl: cOCTaB, KIacCU(pHUKAIHS yriIeBOAOB (MOHO-, M- U TonHcaxapusl). [moko3a —
MPOCTEHIIMIA  MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbl, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMoelicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM
pactBopoMm okcunaa cepebpa(l), BoccTaHOoBIeHHE, OpPOKEHHME TIJIFOKO3bI), HAXOXKJICHUE B
npupoje, MNpUMEHEHHe, Ouosnoruueckas poib. DorocuHre3. Dpykroza Kak HU30MEp
TIIIOKO3bl. Kpaxman u mesumoso3a Kak HpupoaHbie monuMepbl. CTpoeHue Kpaxmana
HeIITroI03bl. DU3nYecKkne M XMMUYECKHe CBOMCTBAa Kpaxmaia (THApPOJIN3, KauyeCTBEHHAs
peaKIys C H0JI0M)

A30TCoIepKale OPraHundeCcKHe COECIMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHuYeCKrue coeTUuHEeHH. DU3NIECKUE U XUMUYECKIE
CBOWCTBa aMUHOKHCIIOT (Ha mpuMepe riauiuHa). buomorndeckoe 3HaueHWe aMHUHOKHUCIIOT.
Ilentnanl

4.2

benku kak mpuposHBIE BBICOKOMOJEKYIApPHBIE coenuHeHus. [lepBuuHas, BTOpHYHAS W
TpEeTUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB: THIPOJIW3, ACHATYpaIlus,
KaueCTBEHHbIE PEaKINH Ha OeNKU

BbicOKOMOJIEKYISIpHBIE COEMHEHMUSI

5.1

OCHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMeEp,
CTPYKTYpHOE 3BEHO, CTEMEeHb MOJUMEpPU3AINU, CPelHsAd MoJieKylspHas Macca. OCHOBHBIE
METO/Jbl ~ CHUHTE€3a  BBICOKOMOJIEKYNISPHBIX  COCIMHEHUNH —  TOJUMEpH3alus U
MOJIMKOHJICHCALIUS

5.2

BKCHepI/IMeHTaJ'IBHI)Ie MCTOABI U3YYCHHUS BEIICCTB U HX HpCBpaHICHHI;'IZ O3HaKOMIJICHHE C
o6pa3uaMH INPpUPOAHBIX M HMCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YyKOB. HOHy‘ICHI/Ie
CUHTCTHUYCCKOI'O Kay4yyKa U PE3UHBL

11 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

11

XUMUYECKUN dneMeHT. AToM. Sapo aToMa, H30TOMBI. ODIEKTPOHHAs 000JI0YKa.
DHepreTHyeckue YpPOBHH, TOAYPOBHH. ATOMHbIe opOuTamu, S-, P-, 0-37T€MEHTBL
Oco0OeHHOCTH pachpelieNieHus AIIEKTPOHOB MO OpOUTAISAM B aTOMax JJIEMEHTOB MMEPBBIX
YeThIPEX MEPUOA0B. DIEKTPOHHAsI KOHGUTypaIus aTOMOB

1.2

[lepuonnueckuii 3akoH u llepuonnueckas cucreMa XuMHUYeCcKUX diaeMeHToB J[U.
MengeneeBa. CBsizb mepuoauveckoro 3akoHa W lleproamyeckodl CUCTEMBI XMMHUYECKHX
anemenToB JI.1. MenzeneeBa ¢ COBpeMEHHOU TEOPHUE CTPOECHUS ATOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHSI CBOMCTB XMMHMUYECKUX DIIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX U CIOKHBIX
BEILIECTB 110 TPyNaM U nepuojiaM. 3HaueHHe NePUOIUIECKOr0 3aKOHA B Pa3BUTUU HAYKU

1.3

CTpOCHI/Ie BelllecTBa. XHUMHYECKas CBA3b. BHIBI XUMHYECKOH CBS3H (KOBaJ'IeHTHa}I
HCTIOJIApHAasA HW TMOJIsIpHAasd, HWOHHAasd, MCTaHHI/I‘-IeCKaSI). HMoHBl: KaTUOHBI U aHUOHBLI.
MexaHu3MBbI 06pa3013aH1/1;1 KOBAJICHTHOM XMMHYECKOM CBS3U (06MCHHBII71 U JTOHOPHO-




akuenTopHseiil). Bomopoanas cBs3b

14

BanientHOCTb. DiiekTpooTpUlIaTeTbHOCTh. CTENeHbh OKUCICHUS

1.5

BemiectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOICTBAa BEIIECTB OT THIA
KpucTaummdecko pemi€Tku. Ilonarue o qucnepcHsix cucremax. VICTUHHBIE M KOJUIOUIHBIE
pacTBOpbl. MaccoBasi 10JI1 BELIECTBA B paCTBOPE

1.6

Knaccudukanus HeopraHnyeckux coeanHennii. HoMeHkinarypa HeopraHHUeCcKUX BEIIEeCTB

1.7

Xumunueckass peakuus. Knaccuuxamus XUMHMUYECKUMX peakUuii B HEOPraHUYECKOW H
OpraHMYecKOM XHMHH. 3aKOH COXpPAHEHHsS MacChl BEILIECTB, 3aKOH COXpPAaHEHUS U
[IPEBPALICHUS DHEPTUU [TPU XUMHYECKUX PEAKLHIX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (haKTOPOB

1.9

OOpatumbie peaknuu. XuUMUYECKOe paBHOBecue. DakKTOPHI, BIUAIOINIME HA COCTOSHUE
xuMuueckoro pasHoBecus. [Ipunumn Jle [Hlarense

1.10

OnexTponuTnueckas aucconuanus. CusibHble M ciadble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHCIIAsi, HEUTpaJIbHAs, IIeJIouHas. Peakiinu HOHHOTO 0OMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKknuun

Heoprannueckas xumust

2.1

Hemerannel. [lonoxxenue nemeramioB B [lepuonuueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTpOEHUs aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AnnoTponus HEeMeTaJuIoB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaeposa)

2.2

XWMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETA/UIOB (TaJlOTEHOB, Cepbl, a3oTa, ¢ocdopa,
yriaepoja W KPEeMHHUS) W WX COCIAUHEHHH (OKCHIIOB, KHCIIOPOJCOACPIKAIIUX KHUCIOT,
BOJIOPOJHBIX coeMHeHMH ). [I[puMeHeHrne BaXKHEHIINX HEMETAUIOB U UX COCTMHECHUM

2.3

Mertamnel. [Tonoxxenue metamioB B [lepuoandeckoit cucteMe XuMU4YeCcKux 3aeMeHToB J[. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. O0mue
¢uzmveckue cBoiicTBa MeTaioB. CIutaBel  METAUIOB.  DJIEKTPOXUMHUYECKUU  PSI
HaNpsHKEHUM METaIOB

2.4

XWMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kajauid, KaJblMA, MarHui,
ATIOMUHHM, ITUHK, XpOM, KeJIe30, MeIb) U UX coeauHeHui. OOmme crnocoObl MOTyICHHS
MeTauioB. [I[puMeHeHe METaIIIOB B OBITY M TEXHUKE

2.5

I'enetnueckas cBI3b HCOPraHNM4YC€CKNX BCUICCTB, IIPHUHAMJIC)KAIUX K PA3JIMYHBIM KjlacCaM

XUMHA U KA3HD

3.1

Ponp xumuun B o0ecrieyeHUH 3KOJOTHUECKON, SHEPreTUYECKOW M MHINEBOW 0€30MacHOCTH,
pa3BuTuK MeauLMHBL. [loHATHE O HaydHBIX METOJax MO3HAHMS BEUIECTB M XUMHYECKUX
peakiuu

3.2

HpCI[CTaBJ'IeHI/ISI 00 O6I_HI/IX HAaY4YHBIX NPUHOUIIAX ITPOMBINIJICHHOT'O ITOJIYYCHUA BayKHEHIITNX
BeniecTB. UenoBek B MHUPE BCIICCTB U MAaTCPpHUAJIOB!: BaKHEHIIINE CTPOHUTCIIbHBIC MAaTCPHAJIbI,
KOHCTPYKIIMOHHBIC MAaTC€pUuajibl, KpaCKH, CTCKJIO, KEpaMUKa, MAaTCpUaJIbl UIA 3JICKTPOHUKH,
HaHOMAaTCpHaJbl, OPraHUICCKUC U MUHCPAJIbHBIC Yﬂ06peHHH

3.3

Xumus u 3J0POBBE UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX IMIPCIIapaTOB,
IpaBHJia 0€30ITaCHOT0 MCHOJIb30BAHUS IpernaparoB OBITOBOM XUMHH B MMOBCEIHEBHOM
KHN3HH




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
» Xumus. 10 knacc. ['abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. AkuroHepHoe 00IIecTBO
«M3narenscTBO «lIpocBemenue»
* Xumus. 11 knacc. N'abpuensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
1) 'opxoenko M.IO. [loypounsie pazpaboTku no xumuu. 10kiacc.
2) Tpoery6osa H.II. IToypounsie pazpaboTku mo xumuu. 11xmacc.
3) lN'abpuensin O.C. Xumus. 11kmacc: KOHTPOJIbHBIE U IPOBEpOUHBIEe PaboThl K yueouuky O.C.
INabpuensina «Xumus. 11 knacc. ba3oBblil ypoBeHb»
4) T'abpuensn O.C. Xumus. 10kmacc: KOHTPOJIbHBIE U TPOBEPOUYHBIE paOboThHI K yueOHuKy O.C.
lNabpuensna «Xumus. 10 kmacc. bazoBslit ypoBeHbY

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
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