HerocynapctBenHoe (qactTHoe) 00111e00pa3oBaTeIbHOE YUPEIKICHHE
cpenssisi ooeo0pa3oBarenpHas mkona "I'emnoc”

AHHOTAaIUs K paboueit mporpamMmme

y4eOHOTO TIpeIMeTa « XUMUSD)

Pabouas mporpamma y4ueOHOTo mpenmera «XHUMHS» TMpenIMETHON obnactu «EcTecTBeHHO-HAay4YHBIE MPEIMETHD» pa3paboTaHa B COOTBETCTBUH C
nyHkToM 18.2.2 ®I'OC COO u peanuzyercs 2 roaa ¢ 10 o 11 kiacc.

PaGouas mporpamma paspaborana yuutenem Jloouk E.A. B COOTBETCTBUHU C MOJOXKEHHEM O PabOYUX HporpamMmax M ONpeAelNsieT OpraHu3alUio
00pa30BaTeNbHON EATEIBHOCTH YUUTEIEM B LIKOJIE [0 Y4eOHOMY IpeaMeTy « XUMUS».

PaGouas nporpamma ydyebHoro npeameta «Xumus» spisercs yacteio OOIT COO, onpenenstomiei:
- Co/IepKaHMUE;
- INIAHUPYEMbIC PE3YIbTAThl (JIMYHOCTHBIE, METAPEIMETHBIE U TIPEIMETHEIE);

-TeMaTU4YeCKOe MIaHUPOBAHUE C YIETOM paboueli MporpaMMbl BOCIIUTAHUS C YKa3aHUEM KOJIMYECTBA aKaJeMHUYECKHX YacOB, OTBOJUMBIX HA U3YUCHHE
Ka)KJIOM TEMBI U BO3MOXKHOCTBIO Hcroib3oBanus I(L[)OP.

PaGouas mporpamma paccMoTpeHa Ha 3aC€IaHUU METOJINYECKOTr0 OOBbEIMHEHUS U COTJIACOBaHA 3aMECTUTENIEM AUPEKTOpa MO METOAUYECKOi padoTe
HOYVY COII «I'ennocy.

31.08.2023



MUHUCTEPCTBO OBPA3OBAHUS U MOJIOJEXKHOM MOJIUTUKU CBEP/UIOBCKOM OBJIACTHU

HEI'OCYJAPCTBEHHOE (UACTHOE) OGILIEOBPA3OBATEJILHOE YYPEX/IEHUE

CPEJJHSISI OBIIEOBPA3OBATEJBHAS IIKOJIA «EJIMOC»

PACCMOTPEHO COI''TACOBAHO

Ha 3acenanun Metoauueckoro 31. 08. 2023r.

o0beMHenHs 3aMecTUTeb IUPEKTOPA 110 METOANYECKOH
EcTecTBEHHBIX U MPUKITAIHBIX HAYK pabote /

[IpoTokon Ne 1 ot 30 .08. 2023r. /\///// / /@arraxosa A.l.

vy /\//
/

YTBEPXJIEHO
Hupexrop HOV COI «I'enriocy
53/5;7/ /Bantuna A.IO.

[Tprkas Ne/ 96’&// O
ot 31.08.2023T.

IIpunoscenue k ocnosnoit 0bpazosamensnoit npozpamme cpednezo obuiezo obpaszoeanus

PABOYAS [IPOI'PAMMA
(ID 1283013)
y4eOHoro npeavera « XuMHSA»

15 o0yygarommxcs 10-11 knaccoB

Exarepun0ypr, 2023 rox



HNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpPEIHETO OO0Iero oopa3oBaHus pa3paboTaHa Ha ocHOBe DexepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit ®Denepanumn», TpeOoBaHU K pe3ylbTaTaM OCBOCHHS (enepalbHON 00pa30BaTelbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazosanus (POIT COO), npencrasienubix B @enepanbHOM rocyaapcTBeHHOM oOpazoBarensHoM cTanaapte COO, ¢ yuérom KoHnenmun mpernoaaBaHust
yueOHOTo Ipeamera «XuMus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoil @enepanuu, peanu3ylomUX OCHOBHBIE 00pa30oBaTeIbHBIC MPOrPAMMBbI, H
OCHOBHBIX TOJOKeHul «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit Denepanuu Ha niepuona a0 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOZI0OB K Pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OINPENeICHUI0 O0Iel cTparernd oOy4YeHHWs, BOCHUTAHUS M Pa3BUTH OOyUYarOIIUXCS
cpeactBamu ydeOHoro mnpeamera «Xumusi» ana 10—11 kmaccoB Ha 0a30BOM YpOBHE cocTaBWIM KoHUentyaiabHble mnonoxenus ®rOC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJIeH, COAepkKaHus, pe3yIbTaTOB 00y4deHHs U TpeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 0oOpa3oBaHHE, TMOJIYy4aeMOE€ BBITYCKHUKAMU OO0IIe00pa3oBaTENbHON OpraHU3alluu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
obpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIONINM 3TAallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHUSA. ODTH IIEHHOCTH KacaloTCs IO3HAHHWS 3aKOHOB IMPHPOJBL, (HOPMUPOBAHHMS MHPOBO33pEHHUS U OOmIeH
KYJIBTYpBI YeJIOBEKa, a TAK)KE IKOJIOTHUYECKH 0OOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO U NMPHUPOJIHON cpefie. Peanusyercs xuMudyeckoe oOpazoBaHue
o0yyJaroIuxcs Ha ypoBHE Cpe/iHero o0Iiero o0pa3oBaHus CpeCTBAMH y4eOHOIo mpeameTa « XUMHUA», CO/IepKaHue U ITOCTPOEHUE KOTOPOTO OIpe/IeNIEHbI B
IIporpaMMe Mo XMMHUU C YYETOM CHEHM(PUKUA HAyKH XMMHH, €€ 3HAUYEHUS B MMO3HAHUU MPUPOJIbI U B MaTEpUaIbHOW JKU3HU OOILECTBA, a TAKXKE C y4ETOM
00IIUX TIeJIel U MPUHITUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero o01iero oopazoBanus B Poccuiickoit Deaepannu.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK HUIpaeT ocoOyro posib B COBPEMEHHOM LMBMIIM3ALMHU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBLHOIO HAYYHOI'O MBIIUIEHHUS, B CO3JaHUE LEJIOCTHOTO MpEeACTaBIECHUs 00 OKpYXKarolem
MHpE KaK O €IMHCTBE MPUPOJbl M 4YeJIOBEeKa, KOTopoe (opMUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHMs BEUIECTBEHHOIO COCTaBa OKPYXAlOIIero Mupa,
OCO3HAHUS B3aMMOCBS3H MEXAY CTPOCHHEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHs CTajla HEOThEMJIEMON YacThbl0 MUPOBOI KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM

YCHCHUIHOTO Tpyda U KU3HU KAXKIOTO YICHA O6H_ICCTBa. COBpeMeHHaﬂ XUMHA KaK HayKa CO3UJATCI/IbHAA, KaK HayKa BBICOKUX TEXHOJIOTUI HallpaBJICHA Ha



pelieHre rI00ambHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUYCCKOM, MUIIEBOM, IKOJIOTHUECKON 0€30MMacHOCTH U OXPaHbI
3I0pOBBSI.

B cootBercTBMM ¢ OOLIMMM LEISMHU U NPUHLMIIAMH CPEIHEro obiiero odbpaszoBaHus cojepxaHue npeaMera «Xumus» (10-11 xmaccsl, 6a30BblIi
YPOBEHb HW3YUYEHHs) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IIOATOTOBKY OOYyYaromMXCs, HEOOXOIMMYI0 UM JUIS BbIPAaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHU3Hb COLMYMA, MPOAOJDKEHHs 0Opa3oBaHMs B Pa3IMYHBIX OOJIACTSIX, HE CBSI3aHHBIX
HENOCPEACTBEHHO C XUMUEMN.

CocrapnstomuMu npeaMera «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas Xumusi» u «OOLass 1 HeopraHuueckasi XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH MO HEOPraHMYECKON XMMHUHU (C BKIIOYEHHEM 3HAHUM U3 oOuiei
XMMHHW) U OpraHndeckoil xumuu. PopmMupoBaHUE TAHHOH CHUCTEMBI 3HAHWH MPU M3YYEHUH IpeaMeTa 00ECleYrBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOTr000pa3usi BelECTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkanus KypcoB — «Opranndeckast Xumusi» 1 «OO0111as 1 HeopraHuyeckasi XuMus» copMHpOBaHa B IPOrpaMMe 10 XUMUHU Ha OCHOBE
CHCTEMHOT'0 TI0IX0/1a K U3yYCHHIO YUeOHOTO MaTepuaia u 00yCIOBIeHA HCTOPUIECKA 00OCHOBAHHBIM Pa3BUTHEM 3HAHHIA Ha OMPEACTIEHHBIX TEOPETHUECKIX
ypoBHsX. Tak, B Kypce OpraHM4eCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHUMN, a TAKKE
Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPECTABICHUN O CTpOeHNH BelecTB. CBelleHHs 00 H3ydaeMbIX B Kypce BEIECTBAX JAIOTCS B PA3BUTHH — OT
YTJIEBOIOPOIOB JIO CJIOXKHBIX OMOJIOTMUECKH aKTUBHBIX cOoelMHEHHMH. B Kypce opraHMyeckoil XMMHM MOJY4aloT pa3BUTHE chOpMUPOBAaHHBIE HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUs NTEpBOHAYAIbHBIE IPEICTABICHUS O XMMHUYECKOH CBSI3H, KJIACCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIIUN.

[Ton HOBBIM yIJIOM 3peHHs B IpeAMeTe «XUMHs» 0a30BOr0 YpOBHS pacCMaTpPHUBAETCS M3YUYEHHBIM Ha ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHMs
TEOpeTUYEeCKH Marepuan U (aKTOJOTHUECKUE CBEACHHUS O BEIEeCTBaX M XMMHUECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOy4YaloIMMCSl TPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPHOJMYECKOr0 3aKOHAa € OOLIETEOPETUYECKUX M METOJI0JIOTMYECKUX
MO3UIUH, NTy0Ke OHATh HCTOPUYECKOE W3MEHEeHHEe (DYHKIUI 3TOT0 3aKOHa — OT 00001aro1Iel 10 0OBSICHSIOMIENH U IPOTHO3UPYIOLIEH.

Envnag cucreMa 3HaHMH O BaXXHEHIIMX BELIECTBAX, UX COCTaBE, CTPOEHUM, CBOWCTBAX M NPUMEHEHHH, & TAaKKE€ O XMMHUYECKUX DPEaKIMSIX, UX

CYIIIHOCTU M 3aKOHOMCPHOCTAX IMPOTCKAHUA HOIMOJHACTCA B KypcCaX 10 m 11 xmaccoB nsiaeMeHTaMU COJACpIKaHud, MMCHOIINMHA KyﬂBTypOHOFI/I‘-ICCKI/Iﬁ u



NPUKIIAJIHON XapakTep. DTH 3HAHHS CHOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XHUMHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pOJib B TO3HABATENBHOH U
IIPAKTUYECKOHN JIeATEIbHOCTH YelIOBEeKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBa)KEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPHM U MPAKTHUECKUX MPUI0KEHUH
XMMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX Mpo0JieMax, CBS3aHHbBIX C XMMHUEH, KpUTUUECKH OCMBICIMBATh
MHPOPMALIMIO U MPUMEHATh €€ IS TOIOJHEHMS 3HAHUM, PELICHUs HHTEJUICKTYAIbHBIX M AKCIEPUMEHTANbHBIX HMCCIEJOBATEIbCKUX 3a1ad. B menom
cojiepKaHue y4eOHOro mpeaMera «XUMHs TaHHOTO YPOBHS M3YUEHHsS] OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y O0YHAIOIIUXCS MHUPOBO33PEHUYECKOH OCHOBBI
JUI IOHUMaHus GUIIOCOPCKUX UAEH, TAKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro U OpPraHMYecKoro Mupa, 00yclIOBIEHHOCTh CBOMCTB BEILECTB
UX COCTaBOM U CTPOCHHEM, I103HABAa€MOCTb IPHUPOJHBIX SBJICHUH IMyTEM OSKCIEPUMEHTa M pEIIeHHs NPOTUBOPEUUMH MEXAY HOBBIMU (hakTaMu U
TEOPETUUYECKUMH IPEANOCHUIKAMHU, OCO3HAHHME POJM XMMHMU B PEIICHUH 3KOJOTMYECKHX MpoOjeM, a Takke NpoldieM cOepexeHHs] IHEPreTHUYeCKUX
pECypCOB, ChIPbsl, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B nnane pemieHus 3a1ad4 BOCHUTAHHUS, Pa3BUTHUA M COLMATU3aLMKM OOyYarOIIMXCsl NPUHATHIE NPOrpaMMOM MO XUMHM MOAXOJbl K ONPEAEICHUIO
COZIep’KaHUS M TIOCTPOEHMS IIpeaMeTa IpeaycMaTpuBalOT (OPMHUPOBAHME YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBUH, HUMeEOIMX 0a30BO€ 3HAUYEHUE JUIS
Pa3IMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHHS MPOOJIeM, TOUCKA, aHaTN3a 1 00pad0TKN HHPOPMALIUU, HEOOXOAMMBIX ISl IPUOOPETEHHSI OTIBITA MPAKTHYECKON
Y UCCIIEN0BATENIBCKON IEATEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B mpaktuke mnpenogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs, TaK M Ha YpPOBHE CpPEIHEro oOuiero oOpa3oBaHU, IMpH
ONPEIEICHUU COACPKATEIBHON XApAaKTCPUCTUKU LEIEH H3y4eHUs IMpeaMeTa HaIlpPaBICHUEM I[IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAULMOHHO IPU3HAETCSA
(GbopMHpOBaHHE OCHOB XMMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOW MAESITEIbHOCTH YelIOBEKa U Kak OJIHOTO W3
KOMITOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKON TOYKM 3PEHUS TaKOW MOAXO0J K OINpEeAETCHHUIO IeNel HM3y4yeHUs MpeaMeTa SBISETCS BIIOJHE
OIPaBJIaHHBIM.

CornacHo JaHHOM TOUYKE 3peHHUs TTIaBHBIMU LIESIMU U3ydeHHs ITpeameTa « XuMus» Ha 6a3oBoM ypoHe (10 —11 ki1.) saBasitoTes:

(dbopMHpOBaHHE CUCTEMbl XUMUYECKUX 3HAHUIN KaK BaKHEHIEeH COCTaBIISAONIEH €CTECTBEHHO-HAY4YHON KapTHHBI MHUpa, B OCHOBE KOTOPOH JI€KaT KIIFOUEBbIE
MOHATHS, (yHIAMEHTaJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOEHHE S3bIKa HAYKH, YCBOEGHHE W IIOHUMaHHE CYUIHOCTH JOCTYMHBIX OOOOIIeHUI

MHPOBO33PCHYCCKOT'O XapaKTepa, O3HAKOMIICHUC C HCTOpHCf/'I HX Pa3BUTHA U CTAHOBJICHUS



¢dbopmMHUpoOBaHKE M pa3BUTHE MPEJICTABICHUH O HAYYHBIX METOJaX MO3HAHMS BEUIECTB U XUMHUYECKUX PEAaKIHid, HEOOXOMUMBIX IS MPHOOPETEHUST yMEHHUI
OPHEHTHPOBATHCS B MUPE BELIECTB M XUMHUYCCKHX SIBJICHHUN, UIMEIOIIUX MECTO B IIPUPOJIC, B MPAKTHUSCKON U TIOBCETHEBHOM )KU3HHU;

pa3BUTHE YMEHHHl M CIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U OOBSCHEHHEM XHMHYECKOTO SKCIIEPUMEHTA, COOJIIOJCHUEM IPaBUII
0e30MmacHOr0 O0OpaIICHHS ¢ BEIICCTBAMH.

Hapsiny ¢ atum, coaeprkaresibHas XapaKTepUCTHKA IEJICH M 3ajad M3y4CHHs NpeMeTa B MPOrpaMMme M0 XMMHU YTOYHCHA U CKOPPEKTHPOBaHA B
COOTBETCTBUHM C HOBBIMH TPHOPUTETAMH B CHUCTEME CpelHero obmiero obdpazoBanus. CerofHs B MpENOJaBaHUM XMMHH B OOJbIICH CTENEHH OTAAETCs
NPEANOYTEHUE MPAKTUYECKON KOMITOHEHTE COJEPKaHUs 00ydYeHHs, OPUECHTHPOBAHHOW Ha MOJTrOTOBKY BBIIMYCKHHMKA 00I1€00pa30BaTeIbHON OpraHU3allly,
BJIAJICIOIIETO HE HAOOPOM 3HAHUM, a PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHMSIMU aKTUBHOTO TIOJIYYCHHS 3HAHUM U IPUMEH CHUS UX B
peaJ’IBHOﬁ JKU3HU OJ1d PCUHICHUS IMPAKTUYCCKUX 3a1a4.

B cBsI31 ¢ 3TUM IIpU M3YYEHUH TPEAMETa «XHUMHUSD TOMUHUPYIOIICE 3HAUCHHE MPHOOPETAIOT TaKKEe SN U 3a/1a4H, KaK:

amanTtamys o0yJarolMXCs K YCIOBHSIM JAMHAMUYHO Pa3BUBAIOLIETOCS MHpPa, (GOPMUPOBAHUE HHTEIUICKTYaJbHO PAa3BHTOW JIMYHOCTH, FOTOBOW K
CaMOO6pa3OBaHHIO, COTPYAHUYCCTBY, CaMOCTOATCIbHOMY IIPUHATHIO TI'PaMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX JKHW3HCHHBIX CHUTyallusaX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

dbopmupoBaHHEe y OOYYAIOMIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIONIMX YHHBEPCAILHOE 3HAYCHUE IS Pa3JIMYHBIX BUJIOB
JeSITEIbHOCTH: pEIleHUs Tpo0iieM, MOUCKa, aHaiu3a W 00paboTku HMH(pOpMAIMH, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OIbITa JCSITEIBHOCTH, KOTOpas
3aHUMACT BaXXHOC MECTO B IIO3HAHUHN XHUMHH, a TAKXKE 14 OLICHKHU C H03I/IHI/II\/'I SKOJIOTUYECKON 0€3011acHOCTH XapakTepa BJIUAHWA BECUIICCTB U XUMUUYCCKUX
MPOIIECCOB Ha OPTraHM3M YeJIOBEKa U MPUPOIHYIO CPey;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00YYAIONIUXCS: CIOCOOHOCTH CAMOCTOSITEIILHO MTPHOOPETATh
HOBBIC 3HAHUS 10 XMMHU B COOTBETCTBHU C XKH3HCHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMCHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH ISl TOMCKA U
aHaJIM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAIIMN XUMHUYECKOTO COJIEP KAHNUS;

(hopMHUpOBaHKE U PA3BUTHE Yy 00YUYAIOINXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBITUICHHSI, HAOJI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIC

0COOEHHO HCOGXOI[I/IMLI, B 4HaCTHOCTHU, ITPH IIJIAHUPOBAHHUU U ITPOBCACHUN XUMHWYCCKOI'O OKCIICPUMCHTA,



BOCIIUTAHHE Y OOYYArOMMXCsl YOSKIAEHHOCTH B T'YMAHHCTUYCCKOW HANPABICHHOCTH XUMHH, €€ BaXHOW POJIM B PEUICHUH TI00ATbHBIX MPOOIeM
paIMOHAJIBLHOTO TMPUPOJIONONIB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB M COXpPAHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeXKHOr0 OTHOLIEHUS K MPHUPOJIE U CBOEMY 370POBbIO, a TaKkKe MPUOOPETEHUsI OIbITa UCIOIb30BAHUS MOIYYCHHBIX 3HAHUHU AJIs MPUHSATHS TPaMOTHBIX
pelIeHui B CUTYyalUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B ydyeOHOM 1utaHe cpemHero oOImero oOpa3oBaHUs MpEAMET «XUMUs» 0a30BOr0 ypOBHS BXOJUT B COCTaB IpeaMeTHON obOsactu «EcTecTBEeHHO-
Hay4HbIE IPEIMETHD.

O011ee yncno 4acoB, OTBEAEHHBIX JJI U3YYSHHs] XUMUHU, HA 0a30BOM ypOBHE CpelHero o01ero oopasoBanus, coctapiseT 68 yacos: B 10 kiacce — 34

yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezernto).



COAEPXAHUE YYEBHOI'O ITPEJAMETA

10 KJIACC

OPTTAHUYECKAS XUMUA

TeoperuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHMYecKONM XHMHU: €€ BO3HMKHOBEHHME, Pa3BUTHUE M 3HAYCHUE B IOJYYEHUM HOBBIX BEUIECTB M MarepHayioB. Teopus CTpOEHHUs
opranudeckux coemuHeHuid A. M. byrnepoBa, €€ ocHoOBHbIe moJiokeHHUS. CTPYKTYpHBIE (DOPMYJIBI OPraHMYECKHX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XuMHueckas CBsi3b B OPraHMYECKUX COCIMHEHUSIX — OJIMHAPHBIC U KPATHbBIC CBS3H.

[IpencraBinenne o kinaccH(PHUKAIMN OPTaHUYCCKUX BemecTB. HoMeHKIaTypa OpraHMYecKUX COCIMHEHUN (CHCTeMaTHU4ecKas) W TPHBHAIILHEIC
Ha3BAHUS BAXXHEUIINX NPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB.

OKcIIepUMEHTAJIbHBIC METObI M3YUCHHUS BEIISCTB M MX IPEBPAIICHUM: 03HAKOMJICHHE C 06pa3uaMH OpPraHu4YCCKuX BCHICCTB U MaTCpHUalaMUd Ha UX

OCHOBE, MOJICIMPOBAaHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJICHHE M OINUCAHHWE JEMOHCTPALMOHHBIX OIBITOB I10 IMPEBPAIIEHUI0 OPraHUYECKUX
BELIECTB IPU HarpeBaHuM (IU1aBJIeHNE, O0YIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psia. MeTaH U 3TaH — NMPOCTeHIINe MPEeJCTaBUTENN AIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOHCTBA
(peaxiuy 3aMeIIeHusl ¥ TOPEHNUs1), HaX0XKJIEHUE B IPUPOJIE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHME, TOMOJIOTUYECKUN Psii. DTUJIEH U MPONUJIEH — MPOCTEHIINE MPEACTaBUTEIN AJKEHOB: (PU3MUECKHE U XMMHUYECKHE
CBOMCTBA (peaKIMK THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUN, OKUCIICHHS U MTOJIMMEPHU3ALUN ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metmnOyraaueH-1,3: cTpoeHMe, BakHeiIIMe XHMMUYECKHe CBOWCTBa (peakuus mnonumepusanuu). Ilomxydenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKUH psii. AUETHJIEH — MNPOCTEUINUI NpeCTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE,

¢bu3nyeckre U XMMHUYEeCKHe CBOMCTBA (peakliny THIPUPOBAHUS, FaOr€HUPOBAHMS, THApATAIIH, TOPEHUSI ), IOJTyYEHHE U IPUMEHEHHUE.



Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHE M XHMHUYECKHE CBOWCTBA (PEaKkUWU TAJOTEHUPOBAHMS M HUTPOBAHHUA), MOJyYCHHE W
npuMeHenue. Toryon: cocmag, cmpoenue, usuueckue U Xumudeckue CeouUcmea (peakyuu 2ai02eHUpOBaAHUs U HUMPOBAHUA), NOLYYeHUe U
npumeHerue. TOKCHYHOCTb apeHOB. I 'eHeTHYecKast CBSI3b MEXY YINIEBOAOPOJAMH, IPUHALIEKAIMMY K PA3IIMYHBIM KJIACCaM.

[TpupoaHble UCTOUYHUKHU YTIIEBOAOPOAOB. llpupoanslii ra3 u momyTHble HedTsHble ra3bl. Hedts u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu
He(TH: NEPEroHKa, KPEeKUHT (TEPMUUYECKHUH, KaTaTUTHUECKUi ), mupoiu3. [IpoaykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBIH yrosib U IPOJYKThI €r0 NepepadoTKH.

OKcIIepUMEHTAJIbHBIC METOJbI M3YYEHHSI BEIIECTB M MX IIPEBpAICHUIN: 03HAKOMJICHHE C O6pa3I_I8.MI/I IJ1aCTMACC, Kay4yKOB H PE3UHBI, KOJUJICKIIUU

«HedTp» 1 «YTONBY», MOIENUPOBAHUE MOJEKYJ YIJIEBOJIOPOJOB M TaJIOr€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOTHI: MONydYeHHE STUIICHA U

W3YyYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1aun.

Bbruucnenust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTa PEaKLUH 110 M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIHH).

Kuciopoacoaep:kamue oprannyeckue coeMHeHus

[TpenenbHble OJHOATOMHBIE CIUPTHI. METaHON W 3TAaHOJ: CTpOeHHEe, (PU3NYECKHe M XUMHUYECKHE CBONCTBA (peakluu ¢ aKTUBHBIMU MeTaslslaMH,
raJlor€HOBOJIOPO/IAMHU, TOPEHHE), IPUMEHEHUE. BOJOpOIHBIE CBSA3M MEKY MOJIEKYJIaMH CIIUPTOB. JlelficTBHE MeTaHOJIa M 3TaHOJIa HA OPTaHMU3M UYEJIOBEKa.

MHoroatoMHble CHUPTHI. DTWIEHIVIUKOIb WM TJIMIEPUH: CTPOCHHE, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA (B3aMMOJAEWCTBHE CO MICIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! peaKIlisi HA MHOTOaTOMHBbIe criupThl). [leiicTBre Ha opranu3M uenoBeka. [I[pumMeHeHue rimnepuHa U STUICHTIIUKOIS.

@deHouI: CTpOEHUE MOJIEKYIIbI, (hu3nYeckre U XuMuueckue cpoiictsa. TokcuuHocTs (heHomna. [Ipumenenue dpenona.

Anbnerunsl U kemonwvt. DopManbIeTu, aleTaabAerH: CTPOCHNE, GU3NUECKUE U XUMUYECKUEe CBOWCTBA (PEaKIMU OKUCIEHUS M BOCCTaHOBIICHUS,
KaueCTBEHHbIE PEAKIINH ), TIOJyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIPE/IENIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHAsl KUCJIOTBI: CTPOCHUE, (PU3HUECKUe U XUMUYECKHE CBOMCTBA (CBOICTBA,
obmue g Kjacca KHCIOT, peakuus 3Tepudukanuu), moixydeHue U npuMmeHeHue. CTeapruHOBas M OJEMHOBAs KHCIOTHI KakK MPEACTaBUTEIH BBICHIMX

Kap6OHOBBIX KHUCI0T. Mbla KaK COJIM BBICIINX Kap6OHOBLIX KHUCJIOT, UX MOIOIIECC JieiicTBHE.



Crnoxnble 3(pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [mupomus cinoxHbix 3¢upoB. Kupsl. I'maponus sxupoB. llpumenenue XKHpOB.
buonoruueckas posb )KUPOB.

VYraeBopl: cOCTaB, KiaccuuKkauus yrieBoJloB (MOHO-, AM- U IMosncaxapujsl). ['Mroko3a — mpocTeimii MoHocaxapu: OCOOEHHOCTU CTPOEHUS
MOJICKYJIbl, (PM3NYECKHEe M XMMHYECKHE CBOMCTBa (B3ammoneiictBue ¢ ruapokcugoM Meau(ll), okucienne amMmmuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHNUE III0KO3bI), HAXOXKIEHUE B IPUPOJIE, IPUMEHEHUE, buonornyeckas poib. PoTocunTe3. Ppykro3a Kak H30Mep TIFOKO3BI.

Kpaxmai n nenironos3a kak npupoHble noauMepsl. CTpoeHrne Kpaxmaiia U 1ejuIr103bl. PU3nueckue 1 XMMUUYECKUe CBOMCTBA Kpaxmaia (THIpon3,
Ka4yeCTBEHHAsl PEaKIHsl C HOJO0M).

3KCH6DI/IM€HT2UII)HI>I€ METOJAbI M3YUCHUA BCIICCTB U UX HDGBDaHIGHI/If/'II IMpOBEACHUC, Ha6JHOI[eHI/Ie M OITMCAaHHEC JEMOHCTPAIIMOHHBIX OIIBITOB: TOPCHUC

CIIUPTOB, KAYECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CITUPTOB (OKHCIIeHUE dTaHoa okcuaoM Meau(1l)), MHOroaTOMHBIX CITUPTOB (B3aMMOCHCTBHE TITHIIEPUHA C
ruapokcuaoMm meau(Il)), ampnerungoB (okuciaeHuEe aMMHA4YHBIM pacTBopoM okcuaa cepedpa(l) m rumpokcuaom memau(Il), B3aumomeicTBue Kpaxmama ¢
MOJIOM), IPOBEJICHUE TIPAKTUIECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérhbie 3a1a4u.

Brruncnenuss mo ypaBHEHHIO XMMHYECKOW peakIuu (Macchl, 00b&éMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIJIM MPOAYKTA PEAKIUH IO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIINHN).

A3oTcoaepkaniye OpraHu4ecKue COeANHeHHUsI.

AMUHOKHCIOTEl Kak aM(pOTepHble OpraHuyeckue coeauHeHus. Ddusmueckne M XUMHUECKHE CBOMCTBA aMHHOKHCIOT (Ha HpHUMEpe IJIMIHHA).
buonornueckoe 3HaUeHHE aMHUHOKUCIIOT. [lenTumapt.

benku kak npupoHble BBICOKOMOJIEKYJIIpHbIE coeinHeHus. [lepBuyHas, BTOpUYHAas U TPETUYHAs CTPYKTYpa O€JIKOB. XMMHUECKUE CBOMCTBA OENKOB:
THJIPOJIN3, ACHATYpallnsl, KAUeCTBEHHbIE PEAKIIMU Ha OCIIKH.

BKCHGDI/IMeHTaHBHI)Ie METOJABI N3YUYCHHSA BEHICCTB U UX HDeBDaHIeHI/II\/'IZ Ha6J'IIO}IeHI/Ie " OIMMMCAaHUEC JEMOHCTPALIMOHHBIX ONBITOB: ACHATYpAalUsd 0eIKOB

IIPY HarpeBaHUHU, [[BETHBIE PEAKIINH OEJIKOB.

BbicokoMoIeKyIsIpHBIE COCUHEHHUS



OcHOBHbBIE TOHATHS XMUMHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, NOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEAHSI
MOJIEKYJIsIpHast Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNN — ITOJIMMEPU3aLus U MOJIUKOH ICHC AL

OKCIIepUMEHTAJIbHBIC METOAbl HM3VUCHHS BEIISCTB M MX IPEBPAIICHUM: O3HAKOMIICHHE C 06pa3uaMH MNpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH,

IUIACTMACC, KayIyKOB.

MexnpeIMeTHEIE CBA3H.

Peanuzanus MeXnpeAMETHBIX CBsI3€d NpU HU3yYEHHHM oOpraHudyeckoil xumuu B 10 Kiacce OCyIIeCTBISIETCS 4epe3 HMCIOJIb30BaHUE KakK OOIIHUX
€CTECTBEHHO-HAYYHBIX NMOHSATHH, TaK U MOHITUMN, SIBJISIONINXCS CUCTEMHBIMU JJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBeHHO-HAYYHBIC MOHSTHS: SBJICHHWE, HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TCOPHSI, aHAIW3, CHHTE3, KIacCU(PUKAIU, NEPUOIUIHOCTD,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

®duzuka: MaTepusi, SHEPTUsl, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, YHEPTeTHUECKHUI YPOBEHbB, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
(bu3nyecKre BeIMYUHBI U €IMHUIIBI X U3MEPEHUSI.

buonorwus: knetka, opranu3M, ornochepa, 0OMeH BEeHIECTB B OpraHu3Me, POTOCHHTE3, OMOJIOTHYSCKHA aKTUBHBIC BEIIeCcTBa (OCIIKH, YIIIEBOBI, JKUPBI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOTIaeMbIe, TOTLTUBO, PECYPCHI.

TexHoIorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PallUOHAJILHOTO MUTAHUS, MOIOIIIUE CPEACTBA, JIEKAPCTBEHHBIE 1 KOCMETUYECKUE MPEapaThl, MaTepUaIbl

N3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XUMHUUECKUH d71eMeHT. AToM. SIapo aToMa, H30TOMbI. DIIEKTPOHHAS 000104Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHbIE OpOUTANIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacmlpesieNieHuss SJIEKTPOHOB MO OpOHUTANsIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DNEKTPOHHAS KOH(GUTYypaius

dTOMOB.



[Tepuoaunueckuii 3akoH u Ilepuonudeckas cucrema xumuueckux 3aemeHToB J[. . MenneneeBa. CBsi3p nepuoanueckoro 3akoHa u Ilepuoanueckoit
CUCTEMBbl XuUMHYeCKHX 31eMeHTOB [[. WM. MenneneeBa ¢ COBpEeMEHHOW TEOpHEH CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX U CIOXHBIX BELIECTB 110 IPYIIaM U epruojaM. 3HaYeHUE ePUOIUUECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BUibl XUMUUECKOH CBsI3U (KOBAJEHTHAsI HENOJSPHASL U MOJIIpHAs, HOHHAsI, METaJuIMYecKas). MexaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOW XMMHYECKOW CBS3UM (OOMEHHBIM M JOHOPHO-aKIENTOpHBINH). BomopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTb.
Crenenp okucienus. IoHbI: KAaTUOHBI U @HUOHBI.

BemiecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA. THUIIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

ITonsiTHE O IUCTIEPCHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE PACTBOPBI. MaccoBast 10151 BEIECTBA B PACTBOPE.

Knaccugukanus Heopranudeckux coeiauHeHuil. HomeHkiaTypa HEOpraHMYecKuX BellecTB. I'eHeTuueckas CBs3b HEOPraHMYeCKHUX BELIECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumunueckas peakuus. Kiaccupukanys XUMHUUECKUX peaklUUi B HEOPraHMYECKON M OpraHMYecKOd XMMHU. 3aKOH COXPAHEHHs MacChl BELIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHUS] SJHEPTUHU IIPU XUMUYECKHUX PEAKLIUSX.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT pa3in4HbIX (pakTopoB. OOpaTHMble peakiui. XuMuyeckoe paBHoBecue. DaKkTopbl, BIUSAIOIINE HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipunnun Jle larense.

OnexTponauTnueckas aucconuanus. CuibHble U ciaalble 371eKTpoiauThl. Cpesia BOJHBIX PAaCTBOPOB BEILLECTB: KUCIasl, HEUTpalbHas, EI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCIepUMEHTAIbHBIC METOJIBI M3YUYCHHMS BEIICCTB M NX NPEBPAIICHUN: JACMOHCTpalusa Ta6J'II/II_[ ((HepI/IOI[I/ILIeCKaH CUCTEMA XMMHUYCCKHUX J3JICMCHTOB I[

. MenneneeBa», u3ydeHne MoJenell KpUCTAIIMYECKUX PEIIETOK, HAOM0AeHNEe U ONMCaHNWEe JEeMOHCTPAMOHHBIX U J1a0OPaTOPHBIX OIBITOB (pa3ioKeHue
MEPOKCH/Ia BOJOPO/Ia B IPUCYTCTBUM KaTaal3aTOPa, ONPEIEIEHUE CPEIbl PACTBOPOB BELIECTB € MOMOIIBIO YHUBEPCATIBHOIO MHANKATOPA, PEAKI[UU HOHHOTO
oOMeHa), MpOoBeIeHUE MPAKTUYECKON padboThl «BiusiHIe pa3anuHbIX (PaKTOPOB HA CKOPOCTh XMMHUUECKON pPEeaKIIHM.

PacuérHble 3a1a4n.




Pacuérbl 10 ypaBHEHMSIM XUMHUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUYECKHE PACUYETHI, PaCYEThI C MCIIOJIB30BAHUEM IIOHATHUS «MacCoBas 10JIS
BELICCTBAY.

Heopranuveckasi xumust

Hewmeranner. [lonoxxenne nemetauioB B Ileproanueckoii cucteme Xxumuueckux siemeHToB [[. M. MenzaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3ndeckue CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BAKHEMIIMX HEMETa/IoB (rajlor€HOB, cephl, a3o0Ta, ¢ocdopa, yriaepora M KPeMHHUS) U UX COECIUHEHUH (OKCHIOB,
KHUCJIOPOACOAEPKAIINX KHCIOT, BOJOPOAHBIX COEAMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnsl. [lonoxenue mertamios B [lepuoauueckoii cucreme xumuueckux snemeHToB J[. M. MenaeneeBa. OcoOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX
000J1049ek aToMOB MeTaiioB. O6ume pusnueckue cBoiictsa MetamioB. CIiiaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psiji HAPSHKEHUH METaJlJIOB.

XUMHUYECKUE CBOICTBA BaXKHEHIIIMX METAIJIOB (HATPUM, Kalni, KaJlbl1i, MarHUi, alFOMMHUHN, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COEUHEHHH.

OO6mme crocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

3KCH6DI/IM€HT2UII)HI>IG METOJBI HM3YUYCHHA BCHICCTB M HX HDGBDameHHﬁI HN3YUCHHUC KOJUICKIUH «MeTamnsl u CIIJIaBbI», 06pa31103 HEMCTAJJIOB,

pCHICHUC SKCIICPUMCHTAJIbHBIX 34144, Ha6J'IIOI[eHI/Ie " OIMMHMCAHUC NEMOHCTPAIITUOHHBIX U Ha60paT0pHLIX OIIBITOB (BSaHMOHeﬁCTBHC THUAPOKCHUJAa aJIFOMUHUSA C
pacTBOpamMu KHUCJIIOT U menoqeﬁ, KauCCTBCHHBIC PCAKIIMN HA KaTHOHBI MeTaJ'IJ'IOB).

Pacuérhbie 3agayn.

Pacuérer maccel BemnecTBa i o0bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKIIUH
BEIIECTB, pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XHuMHUS U KU3Hb

Ponp xumum B 00€CTICUCHHH SKOJIOTHYECKOW, YHEPTeTHUYECKOW M MHUIICBOW 0€30MacHOCTH, Pa3BUTUH MEIUIUHBI. [IOHSATHE O HAyYHBIX METOaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINM.

HpCI[CTaBJ'ICHI/ISI 00 O6I_I_II/IX HAYYHBIX IMPUHIUIIAX IMTPOMBIIIJICHHOT'O ITOJIYYCHU Ba)KHEUIIIMX BEIIECTB.



YenoBeKk B MHUpPE BEIIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTEpUalbl, KOHCTPYKLIMOHHBIE MAaTepHUalbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTrepuabl sl SJIEKTPOHUKH, HAHOMAaTEePHAIbl, OPTaHMYECKUE U MUHEPAIbHBIC YI00PCHHS.

XuUMHS ¥ 3]I0POBbE YETIOBEKA: MPaBUJIa UCIIOJIL30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBwiia 0€30MMacHOr0 MCIOJIb30BaHUS IIPENapaToB OBITOBOM
XUMHHU
B ITOBCETHECBHOM JKU3HU.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MexnpeaMeTHBIX CBSI3€H NMPH U3ydyeHHM OOIIed M HeopraHW4eckod xumuu B 11 Kiacce OCyIIECTBIIETCS 4yepe3 MCIOJIb30BaHHE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATHH, SBISIOMIMXCSI CHCTEMHBIMU IS OTACTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0me ecTeCTBEHHO-HAyUHBIC MTOHITHS: HaydHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIHN3, CHHTE3, KilacCH(UKALUs, IEPUOIUNIHOCTh, HAOIOACHNE,
9KCIIEPUMEHT, MOJIEIIMPOBAHKE, U3MEPEHUE, SBJICHUE.

®uznka: mMaTepus, dHEPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEWTPOH, MOH, U30TOIl, PaJMOaKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUI ypPOBEHbD,
BEIIECTBO, TENO, 00BbEM, arperaTHOEe COCTOSIHHE BEIIECTBA, (PN3NUYECKHIE BETMUMHBI H €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

Bbuosnorus: kierka, opranusm, SKocucTemMa, obnocdepa, Makpo- 1 MUKPOIIIEMEHTHI, BUTAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHosmorus: XUMHUUYECKast MPOMBIIUIEHHOCTb, METAJLUIYPrus, MPOU3BOACTBO CTPOMUTENIBHBIX MATEPHUANIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOACTBO,
NUIIeBasl MPOMBIIIJIEHHOCT, (papMaleBTHYECKasi MPOMBIIIJIEHHOCTh, IMPOU3BOJICTBO KOCMETHYECKHMX IpPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIHMOHHBIX

MaTepuraIoB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTECXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA XUMHUHN

JInuHOCTHBIE Pe3yJabTaThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OOYYAIOIIMMUCS MPOTPaMM CpelHero odmiero oOpa3oBaHUs (JTHMYHOCTHBIM,
METanpeMETHBIM U TIPEeIMETHBIM). HaydHO-MeTOIMYeCKO OCHOBOM I pa3pabOTKH TUIAHUPYEMBIX PEe3yJIbTAaTOB OCBOCHUS MPOTPaMM CPEIHEro OOIIero
00pa3oBaHUsI SBIISETCS CUCTEMHO-/ICSITEIBHOCTHBIH MOIX O/,

B COOTBETCTBUM C CHUCTEMHO-ACATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMmera «XHMHs» Ha YPOBHE
cpeaHero o0Imero o0pa3oBaHusl BBEICICHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPaKTAHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX I[CHHOCTEH W MCTOPUUYECKUX TPAIUIMK 0a30BON HAayKH
XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH O6y‘-IaIOHII/IXC$[ PYKOBOACTBOBATLCA B cBOEeH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMHu, HNPUCYIIHUMU
[[EJIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUE TPAaBOCO3HAHMS SKOJIOTHYECKON KYIbTYpPhI U CIIOCOOHOCTH CTaBUThH IIENTU M CTPOUTD KU3HEHHBIE TUTAHBI.

JIngHOCTHEBIE peE3yiabTaTbl OCBOCHUA NPCIAMETA «XuMus» JOCTUTAKOTCSA B €IUHCTBEC y‘I€6HOI\/’I U BOCHHUTATEILHOMN JCATCIIBHOCTH B COOTBECTCTBHU C
T'YMaHHUCTHUYCCKUMHU, COLHUOKYJIbBTYPHBIMHU, AYXOBHO-HPABCTBCHHBIMH HCHHOCTAMH W HACATIaMU pOCCI/II\/'ICKOl"O TpaXJaaHCKOIro O6HIGCTBa, IPUHATBEIMU B
o0IiecTBe HOpMaMu M TPAaBUJIaMU TIOBEJEHUS, CIIOCOOCTBYIOIIMMHU TPOIECCaM CaMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4aroImxcs.

JIngHOCTHEBIE pPE3YyIbTAaThl OCBOCHUA IMPEIAMETA «XUMUs» OTpaxxkaroT CCbOpMPIpOBaHHOCTI) ONbITa ITO3HABATEILHOU U HpaKTH‘IeCKOﬁ ACATCIIBHOCTU
00yJaronuXxcs Mo peann3aliiy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUA 06yqa101u1/1M1/1c51 CBONX KOHCTUTYIIMOHHBIX IIpaB U O6$I33HHOCT€I>1, YBAKCHHS K 3aKOHY U IMPaBOIOPAAKY,



HpeI[CTaBJ'IeHI/ISI O COIIMAJIBHBIX HOpMaX nu HpaBI/IJIaX MCKIJINYHOCTHBIX OTHOHICHI/Iﬁ B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCSITEIILHOCTH MIPH CO3AaHUH YICOHBIX TPOCKTOB, PEIICHUU YU4E€OHBIX U MTO3HABATEIbHBIX 3a7a4, BHITTOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTYMEHTHI IPYTHX MPHU aHAIN3€ Pa3InYHbIX BUAOB y4eOHOW ACATEIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY W HAYYHOMY HACJICIUIO OTEUECTBEHHONW XUMUU;

YBaXKEHHsI K MPOLIECCY TBOpYECTBA B OONACTH TEOPUU M IMPAKTUUYECKOTO0 MPUMEHEHHUsS XUMHUHU, OCO3HAHHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh
pe?;y.HbTaT JJINTCIIBHBIX Ha6J'IIOI[€HI/If/'I, KpOHOTJII/IBI)IX 3KCHepI/IMCHTaJH)HI)IX ITIOUCKOB, IIOCTOSITHHOI'O prﬂa y‘IéHBIX n HpaKTI/IKOB;

I/IHTCpeCa 1 TII03HABATCJIBHBIX MOTHBOB B HOJIy‘IeHI/H/I 158 HOCJICIIYIOHICM AHaAJIN3¢ I/IH(l)OpMaIII/II/I 0 HepeILOBLIX JOCTHUXCHUAX COBpCMeHHOﬁ
OTEYECTBEHHON XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HpaBCTBeHHOFO CO3HaHUs, OTUYCCKOI'O ITIOBCACHUA,

CHOC06HOCTI/I OLICHUBATH CI/ITyaHI/II/I, CBA3AaHHBIC C XUMHWYCCKHUMU SABJICHUAMU, U HpI/IHI/IMaTB OCO3HAHHBIC peHICHI/DI, OpI/IeHTI/Ip}IHCB Ha MOpaJH)HO-
HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJIEHNE U MOCTYNKHU CBOUX TOBAPUIIECH C MO3UIMI HPABCTBEHHBIX M MPABOBHIX HOPM U OCO3HAHUE TMOCIEICTBUI
OTHUX HOCTYHKOB;

4) opMHUPOBAHUS KYJIHTYPbI 310POBbSI:

MOHMMAaHHUS 1IEHHOCTEH 3J0pOBOT0 U 0e30macHOro odpasa KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJTr0IeHHsT TIPaBIIT 0€3011aCHOTO OOpaIEHUs C BEIIECTBAMHU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JCSITEIHHOCTH;

IIOHUMAHHUS IICHHOCTU HpaBI/IJ'I I/IHI[I/IBI/I}Iya.]'IBHOFO U KOJIJICKTUBHOTO 6630HaCHOFO IIOBCACHUA B CI/ITyaIII/IHX, yrpoma}oumx SJIOpOBI)IO U XXKU3HU
JTIOJICH;

OCO3HAHMS MMOCIEACTBUN U HCIIPUATHS BPCAHBIX TPHUBBIYCK (yl'IOTpe6JICHI/I}I AJIKOT'OJIA, HAPKOTUKOB, KypeHI/ISI);



5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIICIOBATEILCKON JEATEIBHOCTH, OOINECTBEHHO IIOJIC3HOH, TBOPYECKOM W JPYrHX BHIAX
IEATeNbHOCTH;

YCTAHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 33/1a4 COIMAIbHOM HAPaBICHHOCTH (B paMKax CBOETO KJ1acca, LIKOJIbI);

MHTEpeca K NPaKTUIECKOMY U3yUeHHIO MPOo(eccHii pa3inyHoOro posia, B TOM YHUCJIE€ HA OCHOBE IMPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYLY, JIIOJSM Tpy/a U pe3yabTaTaM TPYJOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHIYaJIbHOW TPAaeKTOPUHU 0Opa3zoBaHUs, Oyayleidl mpodeccuu u pealn3alur COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIECTBa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

9KOJIOTUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHHUS K IIPUPO/IE, KAaK UICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMiie;

NOHUMAaHUSI TI00aJIBHOTO XapakTepa JKOJOTHYECKHX IMPoOIeM, BIMSHHS 3KOHOMHYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHONW M COLUAIBHON
Cpensl;

OCO3HaHuA H€O6XOI[I/IMOCTI/I HCII0JIb30BaHUA ZIOCTI/DKGHI/If/'I XUMHU U1 PEIICHUA BOIIPOCOB PAllMOHAIIBHOI'O ITPUPOAOITIO0JIb30BaAHN;

AKTUBHOT'O HETIPUATHA JEHCTBUHA, MPUHOCAIINX BpeJl OKpYXKarollel MPUpOTHON cpesie, YMEHHs MPOTHO3UPOBaTh HEOIaronpuaTHbIE 3KOJIOIMYECKHUe
MOCTIE/ICTBUS MPEeIPUHUMAEMbIX ASHCTBUI U IPEAOTBPALIATh UX;

HaJIN4YUA Pa3BUTOTO DSKOJOTMYCCKOr0 MBIIIJICHUS, DKOJIOTUYECKOM KYJbTYpPBbI, OIbITa ACATCIBHOCTH DKOJIOTHYECKOM HAIpaBJICHHOCTHU, YMCHUS
PYKOBOJACTBOBATLCS MMHU B HOSH&B&TCJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJ'IBHOI\/JI ITPAKTHKE, CHOCOOHOCTH H YMCHHA aKTUBHO IMPOTHUBOCTOATH HUJCOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTHKH;

MOHMMAaHUA cHeluUKA XMMHUUA KaK HayKd, OCO3HaHHsS €€ poiu B (JOPMHUPOBAHUM PAIOHAIBHOIO HAYYHOI'O MBINUIEHMS, CO3AAHUU LEIOCTHOTO
IpeJCTaBIeHUs 00 OKPY’KaIOLIeM MUPE KaK O eIMHCTBE MPHUPOJIbI U YETIOBEKa, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH M pEeIIeHUH MPO0JIeM COXpaHEeHHUs

IMpUPOAHOI'0 PABHOBCCHUS;



yOeXKIEHHOCTH B 0CO00W 3HAYMMOCTH XMMUU JJISi COBPEMEHHOW UBMIIN3ALUH: B €€ T'YMAaHHUCTUYECKON HANPaBIEHHOCTH M BAKHON POJIM B CO3/IaHUU
HOBOHM 0a3bl MaTepHaIbHON KYJbTYpPbI, PEIIEHUH ITI00AIBHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPhEBOM, SHEPIeTUUECKOM, MUILEBONH U
HKOJIOTUYECKOM 0€30IaCHOCTH, B PA3BUTUU MEIMIIMHBI, 00ECIIEYEHUHN YCIOBUH YCIELIHOIO TPyJa M JKOJOTMYECKH KOM(OPTHON JKU3HU KaXIO0TO 4JeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHO TI'PaMOTHOCTH: IIOHMMAaHHUSl CYLIHOCTH METOJOB IIO3HAHMS, HCIHOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIb30BaTh I0JIy4aeMble 3HAHUS Ui aHalu3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOLIEr0o MHpAa U MPOUCXOASIIMX B HEM M3MEHEHUH, yMEHUS JenaThb
00OCHOBAHHBIE 3aKJIIOYCHUS] HA OCHOBE HAYYHBIX (DPAKTOB U MMEIOLIMXCS JAaHHBIX C LIEJIbIO MOJIYYEHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO UCII0JIb30BATh XMMUUYECKUE 3HAHUS JJIs PEeLIEHUs IPO0JIEM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K AKTMBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 10 XMMHHU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSM TpyZa B Pa3IMYHBIX cepax mpodhecCHOHATBLHON e TeTbHOCTH.

MeranpeamerHblie pe3yabTaThl

MertanpeameTHble pe3ynbTaThl OCBOCHHS yUE€OHOTO MpeaMeTa « XUMHUsA» Ha YPOBHE CPEeIHEro 001Iero oopa3oBaHus BKIIOYAOT:

3HaYMMble NIl ()OPMHUPOBAHUS MHUPOBO33PEHHUSI O0YUAIOIIUXCS MEXAUCLHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayYHbIe MOHSATHUS, OTpa)karollue
L[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa U Clielu(UKY METOJO0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, IHEPIUsl, SBJICHUE,
MpOLIECC, CUCTEMa, Hay4yHbId (DaKT, MPUHIMII, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HMCCIEeJ0BaHUE, HAOIIOJEHHE, W3MEpEHUE, SKCIEPUMEHT U
Apyrue);

YHUBEpCaJbHblE yueOHbIE NeHCTBUA (TO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISATHBHbIE), obecreunBarolie GopMUpoBaHue (YHKIHOHATBHON
IPaMOTHOCTH M COI[MAJIbHOM KOMITETEHIIUU 00yYaroUINXCs;

CIIOCOOHOCTH 00YYAIOIINUXCS UCIIOJIB30BATh OCBOECHHBIE MEXKANCIMILIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE YUeOHbIE 1€HCTBUS B

IM03HABATEILHOMN U COLMAIbHOM IIPpaKTHUKE.



MertanpeamMeTHble PE3yNIbTaThl OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMU yU4€OHBIMU MO3HABATEIHHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATHBHBIMU
JNIEUCTBUSIMH.

OBj1ajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMU /Il CTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENILHO (JOPMYIUPOBATEH U aKTyaTU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTPENETATh e JCATEIHHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHKCHHS, COOTHOCUTH PE3yJbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LETISIMU,

UCIIOJIb30BaTh IMPH OCBOCHUU 3HAHWU MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATh XapaKTepHbIC MPU3HAKH TOHSATUH W YCTaHABIUBATh WX
B3aMMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIINE MTOHATHS JIJIsl OOBSICHCHHS OT/ICTIHHBIX (PAKTOB M SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIaCCH(PUKAIIMHU BEIIECTB U XMMUYECKUX PEaKITUii;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, TI0O AaHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUYUS B PACCMATPHBACMBIX
SIBIICHUSX, (OPMYITHPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHSTh B MpOIlecce MO3HAHUS, HCIONIb3yeMbIe B XMMHH CHUMBOJHYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBhIBaTh MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJ) DJIeMEHTa, XUMHYecKas (QopMmylia, ypaBHEHHE XHMHUYECKOW peakIHu — MpH pPElIeHWH Y4eOHBIX IO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, TPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHHS IS BBISBICHUS XapPAKTEPHBIX MPU3HAKOB M3YUaEeMBIX BEIIECTB U XUMHYCCKHX
peaKkuuid.

2) 6a3oBbIe UCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHil;

bopMyIMpOBaTh TENM M 3aJla4ll WCCIICJIOBAHMS, HWCIOJIH30BaTh ITOCTABJICHHBIE W CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIC BOMPOCHI B KadecTBE

MHCTPYMEHTA MMO3HAHUS U OCHOBBI U1 (HOPMHUPOBAHMSI TUTIOTE3BI IO MTPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;



BJIAJICTh HABBIKAMH CAMOCTOSITENIFHOTO IJIAHWPOBAHMS M MPOBEICHHUS YYEHHYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOIIOAATh 3a
XOJIOM IIpoLecca, CaMOCTOATENBHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYIUpOBaTh 000OILIEHNS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU PE3yJbTaTOB
HCCIIEI0BaHMsI, COCTaBJIATE 0OOCHOBAHHBIM OTUYET O MPOJeIaHHOM padoTe;

npruoOpeTaTh OMBIT YUCHHYECKOW MCCIEeIOBATEIbCKOW M MPOCKTHON ESATEIBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOI0B [IO3HAHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B PA3IMUYHBIX MCTOYHHMKAX MH(pOpMaLUU (HAyYHO-IIOMYJIpHAs JUTEepaTypa XMMHUYECKOIO COJEepXKaHus, CIpaBOUHbIE MocoOus,
pecypcel  MHTepHeTa), aHanM3upoBaTh WHGOPMALHMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKH OLEHHBATH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMynHupoBaTh 3aPOCHl M MPUMEHATh Pa3IMYHbIe METOABI MPU MOUCKE U 0TOOpe MH(OpMAIUU, HEOOXOAUMON JJIsl BHIIOJHEHUS y4eOHBIX 3a7ay
OIpeIeJIEHHOTO THIIA;

IPUOOPETATh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U PA3JIMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMAIIbHYIO (hOpMY TIpeCTaBIeHNU HHPOPMALUH (CXeMBbl, TpaduKH, TUarpaMMBbl, TAOIHLbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBAa IpU paboTe ¢ XUMHUYECKOH HH(pOpMalueil: MPUMEHATh MeXIpeIMeTHble ((pu3nueckue H
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJOra W/WiIM JUCKYCCHM, BBICKAa3bIBaTh MJIEH, (DOPMYIHPOBATH CBOM IMPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEI0OKEHHON 3a]a4n;

BBICTYNIaTh C MpE3CHTaluel pe3yJbTaToB MO3HABATEIbHON JESTENbHOCTH, MOJYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH
BBITIOJTHEHUH XUMUYECKOTO JKCIIEpUMEHTA, MPAKTUYECKOW pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3Y4ae€MbIX BEILECTB, peaju3aluy y4eOHOro MpoeKTa U

(I)OpMy.HI/IpOBaTB BBIBOJBI ITO pC3YyJIbTaTaM HpOBC)IéHHBIX HCCIIeI0BaHUM HYTeM COrJIacOBaHMUS MO3UIINI B XO4€ O6CY)K,Z[CHI/I$I 1 0OMEHa MHEHHSIMU.



OsgiaieHHe YHMBePCAJIbHBIMHU PeryIsiTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATENBHYIO JESATECIBHOCTD, ONPENeisd €€ LN U 3ala4, KOHTPOJIUPOBaTh U 110 Mepe
HE0O0XOMMOCTH KOPPEKTUPOBATh Ipe/JlaraéMblii alropuT™M ACUCTBUI NPHU BBINOJIHEHUM Y4YEOHBIX M HCCIIEAOBATENbCKUX 3aJad, BbIOMpaTh HauOoiee
3¢ GEKTUBHBIHN CIIOCOO WX PEeIICHHs ¢ YIETOM MOyYSHHS HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKUX PEAKIIUSX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IIpenmerHbie pe3yJIbTaThI

10 knace

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)xKaroT:

c(OpMUPOBAHHOCTh TPEACTABIECHUN O XMMHUYECKOM COCTaBISIOLIEH E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUM SIBJICHUI
IpUPOJbl, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI JIMYHOCTH, €€ (YHKIMOHAJIBLHONW I'PaMOTHOCTH, HEOOXOAMMOM /sl pelleHus] NPakTUYeCKUX 3a1ad U
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3710POBBIO U IIPUPOIHON CPEIE;

BJIAJICHHE CHCTEMOW XUMHYECKUX 3HAHUH, KOTOpasi BKIIOYACT: OCHOBOIIOJIATAONINE MOHATUS (XMMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000I09Ka
aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKasl CBA3b, CTPYKTypHas (opMyia (pa3BEpHyTas U COKpaul€HHAs), MOJIb, MOJISpHAsI
Macca, MOJISIPHbIN 00bEM, yIIIepOAHbII CKelleT, (YHKIMOHAIbHAS TPYIIa, pajinuKail, U30MEepHUs, H30Mepbl, TOMOJOTHUECKUI PsJl, TOMOJIOIH, YTJIEBOIOPO/IbI,
KHUCJIOPOA M a30TCOAEpKAIINe COCTUHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COCAMHEHMs); TEOPUM U 3aKOHBI (Teopus
CTpOEHMsI oOpraHudeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHU;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAllMe B OCHOBE MOHMMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHMX SBJICHMH, (PAKTOJIOTMYECKHE CBEIACHHS O
CBOWCTBAX, COCTaBe, MOJIYYEHUHU U O€30M1aCHOM HCII0JIb30BAaHUH BaXKHENIIINX OPraHUYECKUX BEILECTB B OBITY U MPAKTUYECKOM eI TeIbHOCTH YeJI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKM MOHATHH, YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIHE
MTOHSATHUS ITPU ONMCAHUU COCTaBA, CTPOCHMS U MPEBPALEHNN OPraHUYECKUX COETMHEHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIS COCTaBIEHHUS MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) (GOopMysl OPraHMYECKUX BEIECTB M YPAaBHEHMH XMUMMYECKHX DPEaKLUH, M3rOTaBIMBATh MOJIENM MOJIEKYJ] OPraHHYECKUX BEILIECTB JUIS

HJUTIOCTpAallu UX XUMHUYCCKOTI'0 U IIPOCTPAHCTBEHHOT'O CTPOCHUS



c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPHHAUICKHOCTh M3YYEHHBIX OPTaHMUYECKUX BELIECTB MO UX COCTABY M CTPOCHHIO K OIPENCIEHHOMY
KJIaccy/Tpynne COeIuHEHUH (yriaeBOAOPOAbI, KMCIOPOA U a30TCOJEpIKalllue COeIUHEHUs, BbICOKOMOJECKYJISIPHbIE CO€AMHEHUs), AaBaTh UM Ha3BaHUA IO
cucremarnyeckoit HomeHknarype (IUPAC), a Takxe NpUBOAUTH TPUBUAJIbHBIE HA3BAHHSI OT/IEIbHBIX OPraHUUECKUX BELIECTB (3TUJIEH, PONUJIECH, alleTUIIEH,
STHJICHIJIMKOJb, TIUIEpUH, (eHo, GopManbIerl, aleTaibIerul], MypaBbuHas KUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs KHCIOTA, CTEApUHOBAsT KUCIIOTA,
TIII0K03a, GPyKTO3a, Kpaxmal, [eJUII0103a, TIUIKH);

Cc(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUYECKOH CBSA3HM B OPIrAHUYECKUX COCIMHEHUSX (OIMHAPHBIE U KPAaTHbIE);

c(OPMHPOBAHHOCTh YMEHHs MPUMEHATH IOJIOKEHHUsSI TEOPUM CTPOEHUs opraHuyeckux BemectB A. M. byriepoBa ais 00bsSCHEHHUS 3aBHCHMOCTH
CBOMCTB BEILLECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA TUIMYHBIX IPEACTABUTENEH pa3IUUHbIX
KJIAaCCOB OPraHMYECKUX BEIIECTB (MeTaH, 3TaH, JTWIEH, MNPONMWIEH, aneTuieH, Oyraauen-1,3, merwnOyraaueH-1,3, OeH30i, MeTaHOJ], 3TaHOI,
STUJICHIJIMKONb, TJIULEPUH, (PEeHOJ, aleTanbIeruj, MypaBbHUHAs M YKCYCHas KHUCIOTBI, IJIFOKO3a, KpaxMall, LeJUI0JI03a, aMUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUUECKYIO CBS3b MEKy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKU YIIIEBOJOPOJHOTO ChIphbs (He(Th, MPUPOAHBINA ra3, Yyroib), CIIOCOOBl UX MepepadoTKH U
MPAaKTUYECKOe PUMEHEHHUE NTPOYKTOB NepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHHUSA 10 XMMHUYECKUM ypaBHEHMAM (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO BEILIECTBA WM
MIPOJYKTA PeaKuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM IPOJYKTOB PEAKIIN);

c(OpMUPOBAHHOCTh YMEHHUI BIIQJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAy4HOrOo MO3HAHUS, HCIOJb3YEMBIX B XUMHUHM IPH HU3YUEHUU
BEIIECTB M XUMHUUECKUX ABJICHUN (HaOII0/1eHUEe, N3MEPEHNUE, SKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIOJIb30BAaTh CUCTEMHbBIE XUMHUECKUE 3HAHUS [Tl IPUHSATHS
pELIEHNI B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM,;

c(OpMUPOBAHHOCTh YMEHHI cOOII0aTh MMpaBHia IMOJIb30BAHUS XUMHUYECKOM IOCYI0M M JabopaTOpHBIM O0OpYyIOBaHHEM, a TakXKe IpaBuia
oOpallieHusi ¢ BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIIHUSIMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XUMHUUECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBHIMNOJHATE XUMHUYECKUH SKCIEPHUMEHT (MpEeBpaIleHUs] OPraHMYECKUX BEIIECTB NpPU HarpeBaHUH,

IMOJIYUYCHHC 3TUJICHA U U3YUCHHUC CTO CBOI>'ICTB, KauUCCTBCHHBIC PCAKIIMU OPTaHUYCCKUX BCIICCTB, ACHATYpAllHA OCIIKOB IIpU HAarp€BaHuM, IBCTHBIC PCAKIIUN



O€JIKOB) B COOTBETCTBUM C MpPaBUJIAMHU TEXHHKH O€30MAaCHOCTH IpHU OOpAICHHWH C BEIIECTBAMH M Ja0OpaTOpHBIM 00OpYyIOBAHHEM, MHPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIIEPUMEHTAa B (OpME 3aluCh YPaBHEHHH COOTBETCTBYIOIIMX pEakUuii W (OPMYIHUpOBATh BBIBOABI HAa OCHOBE 3THX
PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XMMUYECKYIO0 HH(OPMAIIHIO, TOIY4aeMyI0 M3 Pa3HBIX MCTOUYHUKOB (CpelcTBAa MacCOBOM
uHpopmanuu, MHTEpHET U APYTrHX);

c(OPMUPOBAHHOCTh yYMEHHH COOJNIONATh TpaBHia JKOJIOTHYECKH IEeIecCOO0pa3sHOro IMOBEACHUS B OBITY M TPYAOBOHM AEATENBHOCTH B IEISX
COXpaHEHHsI CBOETrO 3JI0POBbS M OKpYXKAIOLIeH NPUPOTHON Cpeabl, OCO3HABATh ONACHOCTh BO3ACHCTBUS Ha JKUBBIE OPraHU3MBI OIPEICIEHHBIX
OpPTraHUYECKUX BEIIEeCTB, MOHMMAs cMbIci nokaszarens [1JIK, moscHsTh Ha mpuMepax criocoObl YMEHBIIEHHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OPraHU3M YeJIOBEKa;

JUIs 00ydYaromuXcsi C OTPaHHMYCHHBIMH BO3MOJYKHOCTSIMHU 3/I0POBBSI: YMEHHE INPHMEHSTH 3HAHMUS OO0 OCHOBHBIX JIOCTYIMHBIX METOJaX IO3HAHMUS
BEILECTB M XUMUYECKUX SBICHHIA;

JUIL CIIETBIX W CJIA00BHIAIIMX OOYJaroIIMXCS: YMEHHE HCIIONb30BaTh pelibeHO-TOUeUHYyl0 cucreMy oOo3HaueHuit JI. Bpaiins mis 3anucu

XUMHYECKHX (OPMYIL.

11 kaace

IIpeomemnvie pezynomamul 0cBOeHUs Kypca «OO01Ias 1 HeOpraHuuecKasi XUMHsD» OTPaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XMMHUU B IMO3HAHUU SBJICHUUN
IpUPOJIbl, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (YHKIIMOHAIBLHONW I'PaMOTHOCTH, HEOOXOAMMOM /sl pelleHus] NpakTUYeCKUX 3a1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3710pPOBBIO U IPUPOJTHON CpeJIe;

BJIaJICHUEC CHCTEMOM XMMHUYECKMX 3HAHHM, KOTOpas BKJIOYACT: OCHOBOIIOJATAIONINE TOHITHS (XMMHYSCKHU 3JIEMEHT, aToM, H30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBSI3b
(KOoBaJIEHTHAs, MOHHAsA, METAJNINYECKasi, BOJOPOAHAsA), KPUCTAIIIMYECKAs PELIETKA, TUIBI XUMHUECKUX PEAKIUI, pacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,

QJICKTPOJIUTHUYCCKASA AHUCCOLUAlHA, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCThH XUMHYECKOMN pCaknuun, XUuMHICCKOC paBHOBCCI/IC); TCOPHU U 3aKOHBI (TeOpI/ISI



EKTPOJIMTUYECKON Jucconuanuu, nepuoauueckuil 3akon [I. M. MenzaeneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPAIICHUS
SHEPIUU MPU XMMUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHH, MHUPOBO33PDEHUYECKHE 3HAHUS, JEXKalllue B OCHOBE IMOHUMAHUS
IPUYMHHOCTH M CUCTEMHOCTH XUMMUYECKUX SBJIEHUH, (aKTOJOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYyYECHHMM U O€30M1acCHOM HCIIOJIb30BaHUU
BOXHEUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JeSITEIHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBIABISATH XapakTepHbIC MPHU3HAKK MOHATHH, YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIHE
MOHATUS NPU OIIMCAHUU HEOPIaHNYECKUX BEILECTB U UX IPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJISI COCTaBIECHUs (OPMyJ BELIECTB W YPAaBHEHUH XMMUYECKHUX PEaKLUH,
cucremarnyeckytro HoMmeHkiatypy (IUPAC) u TpuBHaibHblE Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHbId ra3, yrJIeKHCIbIM ras, aMMHak,
raméHasi U3BeCThb, Heral€éHas U3BeCTb, IUThEBAs COJA, IUPUT U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHI ONpenensaTh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ
XMMUYECKON CBs3M (KOBAJEHTHAas, MOHHAs, METaJIMYecKasi, BOJOPOJHAs) B COEAMHEHUSX, TUI KPUCTAIMYECKOM pEHETKM KOHKPETHOIO BEIIEeCTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAs!, METAJNINYECKas), XapaKTep Cpeibl B BOJAHBIX paCTBOpPaX HEOPraHUUYECKUX COCANHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH IMPHHAJIC)KHOCTh HEOPTaHMYECKHX BEIIECTB IO HMX COCTaBy K OMNPEAEIEHHOMY KiIacCy/TpyIie
COeIMHEHUH (IIPOCThIe BEIIeCTBA — METAJUIbl U HEMETAJIJIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, aM()OTEPHbIE THIPOKCUIBI, COJIN);

c(OpPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI MNepuoandeckoro 3akoHa JI. M. MenzaeneeBa M JAEMOHCTPHPOBATH €r0 CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3yieMeHTOB 1—4 mepuonoB [lepunoauyeckoil cUCTEMBbI
xumudeckux anemeHTtoB J[. U. MeHnneneeBa, HCHONB3ys MOHATHS «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIM», «IHEPIETUYECKHE YPOBHHY», OOBSICHSITH
3aKOHOMEPHOCTH HM3MEHEHMS CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCIMHEHUH IO mepuonaM U rpynnaMm llepmonnyeckoil cHCTEMbl XMMHYECKUX
anemenToB /1. . Menpeneena;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB DPA3JIMYHBIX KIIACCOB,
MIOATBEPK/IaTh CYIIECTBOBAHNUE TEHETHUYECKON CBSI3M MEX]y HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKUX

peaxkuumii;



c(OPMHPOBAHHOCTh YMEHHs KJIacCU(UIIMPOBATh XUMHYECKUE PEAKIMU 10 pa3IMYHBIM IPHU3HAKaM (YUCIy M COCTaBY pPEarupyrolINX BEIIECTB,
TEIUI0BOMY 3G (EeKTy peaKkluy, U3MEHEHHUIO CTEIIEHEH OKUCICHHS 2JIEMEHTOB, 00paTUMOCTH PEaKLUH, yYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCT YMEHUN COCTAaBJIATh YPaBHEHMs pEaKLHMi pa3IMyHbIX TUIIOB, IOJHBIE U COKpAIEHHbIC YPABHEHUS PEeaKkLUi MOHHOro oOMeHa,
YUUTBIBAs YCIOBUSL, IPU KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUN NMPOBOJUTH PEAKIMH, MOJITBEPKAAIONINE KAYeCTBEHHBIH COCTAB PAa3JIMYHbIX HEOPTaHUYECKUX BEIIECTB, PACTIO3HABATH
OIIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH pACKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIHUA MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO
OanaHca 3TUX peaKInii;

c(OPMHPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCHMOCTD CKOPOCTH XUMHYECKOW PEaKIUK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHHSI XUMUIECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHelIHero Bo3zeicTBus (npunuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUECKUE ITPOLIECCHI, JISKAIINE B OCHOBE ITPOMBILIIEHHOTO MOJYYEeHUsI CEPHOM KUCIOThI, aMMUAKa,
a Takxke chOpPMUPOBAHHOCTH MPEJCTABICHHUH 00 OOIINX HAYYHBIX MPUHITUIAX U HKOJIOTHIECKUX MPOOIEMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MTPOBOJUTH BHIYUCICHUS C UCIOJIb30BAaHUEM MOHATHS «MaccoBas J0JS BEIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUMN
ra3oB [IPU XMMHUYECKUX PEAKIIUAX, MACChl BEIIECTBA MM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe MU 00BbEMY OIHOTO M3 YYaCTBYIOLIUX
B PEAKLIMU BEIECTB, TEIIOBOT0 3(h(ekTa peaklinu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHMH cOOII0aTh MMpaBHiia IOJIb30BAHUS XUMHUUYECKOM IOCYI0M M JabopaTOpHBIM O0OpYyIOBaHHEM, a TakKKe IpaBuia
oOpallieHusi C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHSAMHU IO BBIITOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IIJIAHUPOBAaTh M BBINOJHATH XMUMHUYECKMH SKCIIEPUMEHT (pa3joKeHHe MEepoKCHAa BOAOPOAAa B IPUCYTCTBHH
KaTajn3aropa, ONpeAeseHHE Cpelbl PacTBOPOB BEUIECTB C IOMOIIbIO YHUBEPCAIbHOTO HMHIUKATOPA, BIMSHUE PA3IMYHBIX (AKTOPOB Ha CKOPOCTb
XUMHUYECKON peaklMM, PeaKkiMi MOHHOrO0 OOMEHa, KaueCTBEHHbIE peaklUU Ha cyinb(ar-, KapOOHAT- U XJIOPHU-aHHOHBI, HA KaTUOH aMMOHMS, pelleHUe
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TemMaM «MeTamisl» U «HemeTansly) B COOTBETCTBUHU € MTpaBHJIaMU TEXHUKHM 0€30MaCHOCTH MpU 00pallleHnH C BEeIleCTBaMU U
71a00paTOpHBIM 000pY/IOBAaHUEM, MPEJCTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCHEpUMEHTa B (hOpMe 3aluCH YpaBHEHHH COOTBETCTBYIOLIMX peakuuil u

(bOpMy.HI/IpOBaTB BBIBOJbI HA OCHOBC 3TUX PC3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATh XMMUYECKYI0 MH(OPMAIHIO, TOIY4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (CPEACTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUx);

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUia SKOJOTHYECKH 11eJeco00pa3HOro IMOBEACHHs B OBITY U TPYAOBOM NEATEIBHOCTH B IENAX
COXPAHEHHUs CBOETO 3/I0POBBbSl U OKPY)KAIOLIEH NMPUPOJHON Cpeibl, OCO3HABAaTh ONACHOCTh BO3ACHCTBUS Ha YKUBbIE OPraHU3MbI OINPENEIEHHBIX BEIIECTB,

IIOHHUMasA CMBICI I10Ka3aTcJIsd HI[K, MOSICHATDH Ha IpUMEpax CIIOCOOBI YMCHBIICHUS U MIPEAOTBPALICHUS UX BPECAHOTO BOSI[CﬁCTBPIH Ha OpraHuvsM 4CJIOBCKaA.



TEMATHYECKOE INTAHUPOBAHUE

YYETOM PABOYEN POTPAMMBI BOCITUTAHUS

10 KJIACC
Ne HanmeHoBaHMe pa3/iesioB ¥ TeM KonmyectBo yacos OnexktpoHHbIe (II(POBEIC)
/1 IPOTPaMMBI Bcero KonTponbHbIe [TpakTudeckue o0pazoBaTeNIbHBIE PECYPChI
paboTHI paboThI
Pa3neu 1. TeopeTuyeckue 0CHOBBI OPTaHUYECKOH XUMHH
1.1 | Ilpenmer opraHuyeckod Xumuu. Teopus 3 bubnuoTeka
CTPOCHHS OPTraHMYECKHX COCIUHCHHH A. LIOK https://myschool.edu.ru/
M. bytneposa
Pa3nes 2. YriaeBogopoasbl
2.1 | IlpenenbHbIe yTIeBOIOPOABI — AIKAHbI 2 bubanoreka
ITOK https://myschool.edu.ru/
2.2 | HempenenbHBIE YTICBOAOPOIBI: AJKEHBI, 6 1 bubnuoreka
aJKaJUEHbI, aIKHHBI LIOK https://myschool.edu.ru/
2.3 | ApomaTtu4eckue yriieBo10pO/IbI 2 bubnuoreka
LTOK https://myschool.edu.ru/
2.4 | IlpupoaHble UCTOYHHUKH YTIEBOJOPOIOB U 3 1 bubnuoreka
ux nepepadoTka LIOK https://myschool.edu.ru/
Paznen 3. Kuciopoacoaepikainme opranndecKue coelnHeHust
3.1 | Cnuptsl. Penon 3 bubnuoreka
ITOK https://myschool.edu.ru/
3.2 | Anpaeruasl. Kap6onoBsie KHCJIOTHI. 7 1 bubnuoreka
CroxHbIe 3DUPbI ITOK https://myschool.edu.ru/
3.3 | YraeBosl 3 1 bubnmoreka
ITOK https://myschool.edu.ru/
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeTMHeHUus
4.1 | AMuHBL. AMUHOKHUCIIOTHL. benku 3 bubnnoreka
ITOK https://myschool.edu.ru/
Paspnen S. BeIcOKOMOJIEKY IS PHbIE COCAUHEHUS
5.1 | Ilnactmaccsl. Kayuyku. Bomokna 2 bubnuoreka
ITOK https://myschool.edu.ru/
OO6m1ee KOJIMYECTBO YacOB 110 TporpamMmme 34 2 2




11 KJIACC

Ne HanmenoBanue pa3znenos u tem KosmyecTBo 4acoB OnextponHbie (IU(POBLIE)
n/m POrPaMMBI Bcero KonTponbhbie [TpakTnyeckue o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
Pasznea 1. Teopernyeckue 0CHOBbI XUMHH
1.1 | Crpoenue aromoB. Ilepuonuueckuii 3aKoH 3 bubnuoTeka
u Ilepuoamuyeckas cucremMa XHUMHUYECKHX LIOK https://myschool.edu.ru/
anemenToB JI. 1. MenaeneeBa
1.2 | Ctpoenne  BemectBa.  MHoroobpasue 4 bubnuoreka
BEIIICCTB LTOK https://myschool.edu.ru/
1.3 | Xumudeckne peakuuu 6 1 1 bubnuoreka
LTOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
2.1 | Meramisl 6 1 bubnuoreka
ITOK https://myschool.edu.ru/
2.2 | Hemeramnsl 9 1 1 bubnuoreka
ITOK https://myschool.edu.ru/
2.3 | CBsA3b HEOPraHMYECKUX U OPraHMYECKHX 2 bubnuoTeka
BEIIECTB LIOK https://myschool.edu.ru/
Paznen 3. Xumus v :Ku3Hb
3.1 | Xumus u Ku3Hb 4 bubnmoreka
ITOK https://myschool.edu.ru/
OO11ee KOJIMYECTBO YacOB MO MPOrpaMMe 34 2 3
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YYEBHO-METOINYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. Xumus, 10 xmace/ I'abpuensn O.C., OOmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «/[PODAY; AkumonepHoe odmiectBo «M3maTeabcTBO
«IIpocsemenue»

2. Xumus, 11 knace/ I'abpuensa O.C., O0mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AxmmonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

. O.C.I'abpuensu, I'.I'.JIpicoBa «Xumus Meroanueckoe nocodue — 6a3oBbIil ypoBeHb» - M.: [Ipoda 2022 rog.

. O.C.I'abpuensin, M.I'.OctpoymoB, «O01as xumMus B TecTax, 3agadax, ynpaxunenusx. 11 kmace» — M.: lpoda, 2023 rox.

. 0.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kimacc: KoHTponsHbIe 1 TPOBEPOYHBIE padOTH K YueOHUKY». — M.: JIpoda, 2021 .
. O.C.I'abpuensu, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: HacronpHas kaura s yaurensi». Yacte 1 — M.: [Ipoda, 2019 rox.

. O.C.T'abpuensn, I'.I".JIbicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHast kaura qis yuutensi». Yacts 2 — M.: Ipoda, 2022 roa.

. 0.C.T'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3asaun o XUMHH U CIIOCOObI MX petteHus» - M.: «Jpoda», 2021roz.

. B.I'. lenncoBa «Xumus 11 kmacc noypounsie ruansl o yueouuky O.C.['abpuensna, I'.I'.JIbicoBoit» - Boarorpan» Yuurens 2018roz.

. M.A.Psa6oBa, Y.}IO.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey», - M.: Dk3amen, 2019r.

. O.C.T'abpuensn, U.I".octpoymoB «XuMH4eckuii sKcriepuMeHT B 1mkoine 11 kmacey; - M.: Jlpoga. —2019 rog.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u cait 1u1st yaurens «5 uay Ha ypoK XUMHUK»

http://him.1september.ru Enunas xomnekuus L{OP: [Ipenmernas komnekuus «XuMHs»
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuYHbIC IKCIIEPUMEHTBI: XUMUSL.
0011e00pa3oBaTeIbHOO MOpTalia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIM YUeOHUK U1l CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpbITHIH KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucTaHIMOHHAsI OTUMITHAAA IO XUMHHU: TEIEKOMMYHHKAIIMOHHBIN 00pa30BaTEIbHBIA TPOCKT

Komnekius

Poccuiickoro
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