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1.NMMIOSACHUTEJIBHAS 3AITUCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (herepanbHOi 00pa3oBaTeIbHON MPOTPaAMMBI CPEHETO OOIIETro
obpazoBanust (POII COO), mpencraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
cragpapre ®I'OC COO, c¢ yuérom Konuenuuum npenopaBaHusi ydeOHOro mnpeamera «XuMus» B
oOpa3oBaTenbHBIX Opranu3anusx Poccuiickoit @enepanuu, a Takke OPUEHTHPOBAHA Ha IIEJICBHIC
MPUOPUTETHI, CPOPMYIMPOBAHHBIE B (ellepalbHON MPOrpaMMe BOCHHTAHUS C Y4ETOM IPOrPaMMBI
Bocrutanusi MBOY «COI-p/c xomOuHMpoBaHHOTO BHAa  Ne6 C  yriryOJNEHHBIM HM3y4eHUEM
AHTIIMICKOTO s13bIKay» T.CuMQeporos.

B mnane pemieHusi 3amad BOCHHMTAHUS, Pa3BUTHS M CONMAIM3ANNU OOYJArOIIUXCS TPHHSTHIC
IporpaMMoOil 10 XUMHH TOJXOABI K OMNPENCTICHUI0 COJEpXKaHWs W TIOCTPOCHUS TpeaMeTa
MpeaycCMaTpuBaIOT (POPMHUPOBAHNE YHUBEPCATBHBIX YUeOHBIX JICHCTBHI, HMEIOMNX 0a30BOE 3HAYCHUE
JUISl  Pa3JIMYHBIX BHUIOB JIEATEILHOCTH: pEIIEHUs TMpoOjieM, TOHWCKa, aHaiu3a U o0paboTKu
nHpopmaluy, HEOOXOAMMBIX MJIi NPUOOpPETEeHHs] OIbITa INPAKTUYECKOM U HCCIEeI0BaTENbCKOM
JeSTeTbHOCTH, 3aHIMAFOIIEH BaKHOE MECTO B TIO3HAHUHU XHUMHH.

B mpaxTuke mpenogaBaHus XMMUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK M Ha
YPOBHE cpemHero o0mero o0pa3oBaHus, IPU OTPEICTICHUN COJIEPKATEITFHON XapaKTEPUCTHKH TIeTIeH
W3yUYeHHs] TIpeIMeTa HalpaBJICHHEM IIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAWIUOHHO TPH3HAETCS
dbopMupOoBaHHE OCHOB XHMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO ECTEeCTBO3HAHWUS,
IIPAKTUYECKON JIEATEIbHOCTH 4YeJOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C
METOJMYECKOW TOUYKM 3PEHHUs TaKOW MOJXOJ K ONpPENENICHUIO LeJed M3ydeHHs NMpeaMeTa SIBIISETCs
BIIOJIHE OIIPAaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs IVIABHBIMU LIESIMU M3Y4EHUs MpeaMeTa « XuMus» Ha 0a30BOM
yposHe (10 —11 ki1.) sABIAIOTCS:

e (opMUpPOBaHHE CUCTEMbl XMMMUYECKMX 3HAHUN KaK BaKHEHIEH COCTABIAIOIIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHMpa, B OCHOBE KOTOPOM JieXKaT KIIIOYEBbIC MOHATHS, (YyHAaMEHTAIbHbIE
3aKOHbl U TEOPUU XUMHH, OCBOCHME f3blKa HAyKHM, YCBOEHHE W IOHUMAaHHUE CYIIHOCTU
JOCTYIHBIX O00OOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C HCTOpUell Hux
pa3BUTHS U CTAHOBJICHUS;

e (dopMupOBaHME M paA3BUTHE IMPEJICTABIECHUM O HAy4YHbIX METOJAaX I1O3HAHUsS BELIECTB U
XUMUYECKUX PEaKLuil, HEOOXOIUMBIX JUIsl IPUOOPETEHUsST YMEHUH OpUEHTHPOBATHCS B MUDE
BEUIECTB M XUMMUYECKMX SIBJICHHH, HMEIOIIMX MECTO B HpPUPOJE, B MPAKTHUECKOH H
MIOBCETHEBHOM JKU3HU;

® Da3BUTHE YMEHHH U CHOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOJIIOJCHHEM U OOBSCHEHHEM
XUMUYECKOT0 KCIIEPUMEHTA, COOIIOICHUEM IIPaBUIl 0€3011acHOr0 OOpallleHus C BELIECTBAMHU.

Hapsany c atuM, copaepkaTenbHas XapaKTepUCTHKa LeJied M 3ajad U3ydyeHHsl NpeaMera B
porpamMme Mo XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBMM C HOBBIMHM MPHOPUTETAMHU B
cucreMe cpenHero obmiero obpasoBaHus. CerojJHs B INpeNojaBaHUU XUMHMU B OOJIbIIEH CTENEHH
OTHaéTCsl MPEANOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COJEp)KaHusi O0OydeHHs,, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHMKA 0011€00pa3oBaTeIbHON OpraHU3aliy, BIaJCIOIEro He HabopoM 3HaHMM, a
(GyHKIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHUSAMHU aKTHBHOT'O MOJyYEHHs 3HAHUH U
MPUMEHEHHSI UX B PEATbHOM KU3HU JUIs peIlIeHHs] TPAKTUYECKHX 3a/1a4.



B cBsi3M ¢ 3TUM pU U3yUEHUU TNpeaMeTa «XUMUs» JOMUHHUPYIOIIee 3HaYCHHE MPHOOPETAIOT
TaKHe 1eJId U 3a/1a4u, KaK:

amanranus oOydJaroUmIuXcs K YCJIOBHSIM JUHAMUYHO DPa3BUBAIOIIETOCS MUPA, (OPMHUPOBAHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOO0Opa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY TMPHUHATUIO TPAMOTHBIX PEUICHUA B KOHKPETHBIX IKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BEIIECTBAMU M X IPUMEHEHUEM;

(dbopMupoBaHHE Y 00YyUAIOMUXCS KITFOYEBBIX HABBIKOB (KJITFOUEBBIX KOMIICTCHIINN), UMEIOIIHX
YHUBEpCAIbHOE 3HAUYCHUE JJI PA3IUYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs MpobOieM, MOUcKa, aHaau3a
u 00paboTku WHGOpPMAIUU, HEOOXOJWMBIX MJIsi MPHOOPETEHUsS OIbITa JEATSIBHOCTH, KOTOpas
3aHUMAaeT Ba)XHOE MECTO B IO3HAHUU XUMHUHU, a TaKKe IS OIEHKU C TMO3UIHUM IKOJIOTHYECKOM
0€30MacHOCTH XapaKkTepa BJIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPraHW3M 4YeJIOBeKa M
MIPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
00yJaroIIMXCsi: CHOCOOHOCTH CaMOCTOSATENLHO TPUOOPETaTh HOBBIEC 3HAHUS TI0 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMU TIOTPEOHOCTSIMH, HCIIOJIb30BAaTh COBPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJIOTHH ISt
MOMCKa U aHaJIn3a y4eOHOW 1 HAyYHO-TIOMYJISIPHON HHGOPMAIIMH XUMHUUECKOTO COJEPKaHMS;

dbopmMupoBaHNEe U pa3BUTHE y OOYUYAIOIMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIe OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH,
MIPY TUTAHUPOBAHHUH U MTPOBEJCHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00YJArONUXCsl YOSKAEHHOCTH B TYMAaHUCTHYECKOW HAMPaBICHHOCTH XUMHUH, €€
BOKHOU POJIU B PEUICHUHU TJIOOATBHBIX MPOOJIEM PAIIMOHATBEHOTO TTPUPOAOTIONHE30BAHUS, TIOTIOTHEHHS
SHEPreTHUECKUX PECYpCOB M COXpPaHEHHs] HPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH
OepeXHOTO0 OTHOIICHHUS K TMPHUPOJE U CBOEMY 3/J0pPOBbIO, a TaKkke MpPUOOPETeHUs OTbITa
WCIO0JIb30BAHUS MOJTYYEHHBIX 3HAHUH U1 MPUHATHS TPAMOTHBIX PELICHUIN B CUTYallUsX, CBSI3aHHBIX C
XUMHYECKUMU SIBIICHUSMHU.

B yueb6HOM miane cpeaHero oo0mero oopa3oBaHus MPEAMET «XUMH» 0a30BOTO YPOBHS BXOJAUT
B COCTaB MpeAMETHOI obnactu «EcTecTBEeHHO-HAYyYHBIE MTPEIMETHD.

OO11ee 4ncIo YacoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMHH, HAa 0a30BOM YPOBHE CpeIHEro 00I1ero
obOpasoBanusi, cocrabisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegemo)u 11 kmacce — 34 gaca (1
4ac B HEJICITIO)

2.COAEP XAHUE OBYUYEHMUAA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH

IIpenMer opraHn4eckoi XMMuUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYEHUE B IIOJYYEHUH HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHus opraHmdeckux coequHeHuii A. M. byrneposa, eé
OCHOBHbIE TOJOXeHUsl. CTpyKTypHble (OpMYNbl OpraHMYECKHX BellecTB. ['oMojorus, n3omepus.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o KiaccU(pUKAMKM OpPraHUYecKUX BeniecTB. HoMeHKIaTypa OpraHu4ecKux
COEJIMHEHUH (CUCTeMaTHuYecKas) U TpUBHAIbHbIE Ha3BaHUS BAKHEHIIMX MNpeJCTaBUTENIEH KI1accoB
OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHMS BEIIECTB M MX IPEBPALLECHUI: O3HAKOMIIEHHE C
oOpa3llaMl OpraHMYeCKHX BELIECTB M MaTepuajllaMH Ha WX OCHOBE, MOJEIHPOBAHHME MOJIEKYII
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OpraHMYECKUX BELIECTB, HAOIIOACHWE M OINMCAHHE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALICHUIO
OpPraHUYeCcKUX BEIIECTB MIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHNUE U TOPEHUE).

Yraesoaopoasl

AnKaHpl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMI psa. MeraH M 3TaH — mpocTeMiue
MIPEJICTABUTENN AJIKAHOB: (PU3MYECKHE M XUMUYECKUE CBOICTBA (pEaklMU 3aMELIEHUS U TOPEHHS),
HaX0XJIEHHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH pAd. OTUIEH W NPONWIEH — MpOCTEeHIIne
MIPEJICTABUTENIN  QJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUSA,
raJIor€HUPOBAHUS, TUJIPATAlll, OKMCIEHUS U MOJIMMEPU3ALIUN), TOJIyY€HUE U IIPUMEHEHHE.

Ankanuensl: OyrajmeH-1,3 w wmerwiOyraameH-1,3: cTpoeHWe, BaKHEUITNE XUMHUYCCKHE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOEHMSI, TOMOJIOTUYECKUI psAll. ALETUIEH — MpPOCTEHIINI
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (u3MYeckrue U XHMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, FaJOreHUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJTyYEHHE U IPUMEHEHHE.

Apenbl. bensoisi: coctraB, cTpoeHue, (QU3NUECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), IMOJIydeHHWE M TNpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qu3zuueckue u Xumuueckue cGOUCMBA (Peaxyuu 2an02eHUpoSaHus U HUMPOGAHUs), NOJYYeHue U
npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHYecKas CBSA3b MEX/y YIJIEBOJOPOIaMu, IPUHAIEKAIIUMU
K pa3jIM4HbIM KJIaccaM.

[IpupoaHbie HCTOUHUKH YTiieBO0poA0B. [Ipupoanblil ra3 u nonyrHele HeQTsHBIE Ta3bl. HedTh
n e€ mpoucxoxaeHue. CrnocoObl TmepepaboTkn HEPTH: TEPEeroHKa, KPEeKHHT (TEPMHUYECKUH,
KaTaJInTH4ecKui), mupous. IIponykTel nepepa®oTku HeTH, UX IPUMEHEHHUE B IPOMBILIEHHOCTH U B
ObITy. KaMeHHBIN yroyb ¥ MPOAYKTHI €ro mepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOABl WM3Yy4EHHUs BEIIECTB M HUX IPEBPALICHUI: O3HAKOMIICHHE C
oOpa3aMu MmijacTMacc, KaydyykoB M pe3uHbl, koyiekuuu «Hedts» nm «Yronb», MonenupoBaHue
MOJIEKYJI YIJIEBOJAOPOIOB U I'aJIOT€HOIPOM3BOIHBIX, NPOBEICHUE MPAKTUYECKON paboThl: MOJIydeHHE

ATUJICHA ¥ U3YYCHHE €TO CBOMCTB.

PacuérHnle 3agaun.

Brruncienuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIIECTBA WIJIM MPOAYKTA PEaKIUU 0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

Kucnopoaconepikamue oprannyeckue coeHHEHHs

[TpenenbHbIE OTHOATOMHBIE CUPTHI. METaHOI U 3TAHOJ: CTpOEHHUE, (GU3NUECKHE U XUMHYECKUE
CBOWCTBAa (peakIMM C aKTHBHBIMH MeETaJUlaMH, TaJOT€HOBOJOPOAAaMH, TOPEHHE), NPHUMEHECHHE.
Bonopoanble cBsi3M MeXIy MOJEKylaMH CIHPTOB. [lelicTBHE MeTaHOJa M 3TaHOJIA HAa OPraHU3M
YeJioBeKa.

MHOroaToMHbI€ CIUPTHL. DTUJICHTIUKOIb U TIULEPUH: CTpOeHHE, (PU3NYecKue U XUMUYECKHe
CBOMcTBa (B3aMMOJICIICTBHE CO ILIEJIOYHBIMU METaJlJIaMH, KAueCTBEHHAas PEaklUs Ha MHOTOaTOMHBIE
ciupThl). JlelicTBUe Ha OpraHusM uyesioBeka. [IpiMeHeHne riunepruHa U STUIICHIJINKOJIS.

@deHoJI: CTpOEHUE MOJIEKYJbl, (U3UYECKUE U XMMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue deHomna.



Anpaerunbl U kemonwvl. opManbaeru, aueTaabIeru/; CTPOCHUE, (PU3UUECKUE U XUMHUYECKHIE
CBOMCTBa (peakUMM OKHUCIEHHS U BOCCTAaHOBJIEHUS, KAueCTBEHHBIC pEaKUUH), IOJy4eHHE U
pUMEHEHHE.

OAHOOCHOBHBIE NIpelesIbHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAasT M YKCYCHAas KHCIOTBHI:
CTpoeHue, (pu3ndeckue M XUMHUYECKHe CBOWCTBa (CBOWCTBa, OOIIME Ui Kiacca KHCIOT, peaKius
STepU(HKAINN), TOTydeHUEe U TpuMeHeHne. CTeapuHOBast M OJICMHOBAsI KMCJIOTHI KaK MPEICTaBUTEIN
BBICITUX KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble A3QHUPBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCIOT. ['Maponn3 crnoxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoBs. buosornueckas posib )KUPOB.

VYrneBojpl: cocTaB, KilacCU(PUKAIUs YIriIeBOJOB (MOHO-, AM- W HoJjucaxapuiel). ['nokos3a —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUE U XMMHUYECKHE CBOMCTBA
(B3ammoieiictBre ¢ ruapokcunoM Meau(ll), okucieHne aMMuadHbIM pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHUE TIIIOKO3bl), HAXOXKIEHHUE B MPHUPOJIE, IPUMEHEHUE, OuoJIoTnYecKas poJib.
®ortocunTe3. PpyKkTo3a Kak U30MEp IITIOKO3bI.

Kpaxman u wnemmono3a Kak HpupojHble noiuMepbl. CTpoeHHe Kpaxmana M 1LeJUIHOJIO3bI.
duznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmala (THApOJIn3, KaueCTBEHHAs peakius ¢ HOJI0M).

OKClepUMEHTANIbHBIE METOJAbl M3y4eHHsS BEIIeCTB W UX [MPEeBpallleHHil: MpoBEAEHUE,
HaOJII0/IEHNEe M ONHCaHWE JEeMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CHHUPTOB, KAUECTBEHHbIE peaKlIUu
OJIHOATOMHBIX CHHUPTOB (OKUCIeHHe JTaHona okcuaoM wmenu(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumogeiicteue riuuepuHa ¢ rugpokcunom wmeau(ll)), anmbaerunoB (OKuCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m rumpoxcumom menu(ll), B3amMozeicTBHE Kpaxmalla ¢ HOIOM),
MPOBEACHUE TIPAKTUICCKON pabOTHI: CBOWCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérhpie 3amaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WIX MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 UCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A30TCcoaeprKale OpraHn4eckKue CoeMHEHUSI.

AMMHOKHCIIOTBl KaK aM(OTepHble OpraHuyeckue coeauHeHus. Puzndyeckue U XUMHUYECKHUE
CBOICTBa aMUHOKHCJIOT (Ha IpuMepe MMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTu sl

benkun kak npuUpoAHbIE BBICOKOMOJICKYJSpHbIE coeanHeHus. IlepBuuHas, BTOpUYHAs WU
TpeTUYHas CTPYKTypa OeslKoB. XHMHUYECKHE CBOMCTBa O€JIKOB: T'MJAPOJIM3, JEeHaTypauus,
Ka4eCTBEHHbIE PEAKIIUU HA OEJIKH.

DKcIepUMEHTaIbHbIE METO bl U3YUEHHsI BELLIECTB U UX IPEBpallleHHii: HaOIr0IeHUE U ONMCaHUe
JI€MOHCTPAIIMOHHBIX OIIBITOB: JIeHATypalKsl OCJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKLUU OEJIKOB.

BblCOKOMOJIGKyJIﬂpHBIe COCAMHECHUA

OCHOBHBIC TIOHATHS XUMHHU BBICOKOMOJICKYJISAPHBIX COCJIMHEHMH MOHOMCD, IIOJIMMCED,
CTPYKTYPHOE€ 3BCHO, CTCIICHB IIOJIMMEPpU3ANHNU, CPCAHAA MOJICKYJIApHas Macca. OcHOBHEBIE MCETOAbI
CHHTE3a BBICOKOMOJICKYIISIPHBIX COCIUHEHUN — nojaumMepusanus U MNOJIMKOHACHCAIUA.

3KCHepI/IMeHTaJ'ILHI>Ie MCTOAbI HM3Y4YCHHA BCIICCTB U HUX npeBpameHHﬁ: O3HAaKOMJICHHUE C
o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUTACTMACC, KAY1YKOB.

Me)KHpe,[[MeTHLIC CBA3HU.

Peanuzanms MCKIIPECAMETHBIX CBs3EH opu H3YUYCHUHN OpFaHI/I‘-ICCKOI\/'I xumun B 10 kiacce
OCYIICCTBIIAACTCA YCPE3 MCIIOJIB30BAHUC KaK O6II_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK " HOHﬂTHﬁ,
ABJIIIOINUXCA CUCTEMHBIMU UIS OTACIIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.



OOmire ecTeCTBEHHO-HAYYHbIC TOHATHS: SIBICHUE, HAy4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHHTE3, KIACCH(PUKALUsA, TEePUOJUYHOCTh, HAOIMIOACHHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJEIIUPOBAHUE.

®duznka: maTepus, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYyJa, JHEPreTHUUECKUN YpPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHHE BEIIECTBA, (PM3MYECKUE BEIWYMHBI M €JUHMIBI UX
H3MEpPEHUs.

buonorusi: kmerka, opranHu3M, Ouocdepa, oOMEH BeEIIECTB B OpraHmsme, (QOTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEemeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nuieBble NPOAYKTHl, OCHOBBI PAllMOHAIBHOIO IUTAaHUS, MOIOIIME CPEICTBa,
JIEKApCTBEHHBIE M KOCMETHYECKHE Iperaparhl, MaTephallbl U3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

3.IINTAHUPYEMBIE PE3YJIbTATbl OCBOEHHUS MNPOT'PAMMBLI MO XUMHUHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOYJArOITUMHUCS MPOTPaMM
cpenHero obmero oOpa3oBaHMsl (JIMYHOCTHBIM, MeETalpeJIMETHBIM U MpeaMeTHeiM). Haydno-
METOIMYECKON OCHOBOM JJIsi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHETO
0011ero 00pa3oBaHUs SBIISETCS] CHCTEMHO-/IEATETLHOCTHBINA MTOAXOI.

B cooTBercTBHM C CHCTEMHO-JESTENILHOCTHBIM TOJIXOAOM B CTPYKTYpPE JHMYHOCTHBIX
pe3yNIbTaTOB OCBOCHHUA IpeaMeTa «XHUMHs» Ha YpOBHE CpelHEro oouiero odpa3oBaHUsS BbIAEICHBI
CJIEYIOIIHE COCTABIISAIOIINE:

OCO3HaHUE OOYYaAIOUIUMHUCS POCCHHCKON TpakIaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00Yy4EHHUIO;

L[EJICHANIPABJICHHOE pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPaAULIUi 0a30BON HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYyYalOHIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKamH, MPHUCYIIMMH  LEJIOCTHOM  CHUCTEME  XUMHYECKOIO
o0paszoBaHUs;

HaJIM4Yue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpBl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC IJIaHbI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MpeAMeTa «XUMUS) JIOCTUTAIOTCSA B €IUHCTBE YU4EOHOU U
BOCITUTATENILHON JIEATENHbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMHU, COIIMOKYIbTYPHBIMHU,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJA€ajJaMH POCCHMCKOIO TPa)JaHCKOro OOIIecTBa,
NPUHATHIMA B OOIIECTBE HOPMAaMH M TIPAaBUJIAMHU TMOBEACHUS, CIOCOOCTBYIOIIMMHU TMpoIleccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUSI U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 0OYUaIOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPEAMETa «XUMHU» OTPAXKaIOT cPOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW M TPAKTHUYECKON JEeATENbHOCTH OOydJaloluxcs MO0 peanu3allid TMPUHSATHIX B
oOIIeCTBE IIEHHOCTE, B TOM YHCIIE B YaCTH:

1) rpa’aaHCcKOro BOCIMTAHMS .

OCO3HaHHs OOYYaIOIIMMUCS CBOWX KOHCTHUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOTOPSAKY;



IIPEACTABICHUS O COLMAIbHBIX HOPMax M IPAaBUIaX MEKIMYHOCTHBIX OTHOILUECHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [ESATEIHHOCTH HPU CO3JAaHHM Y4eOHBIX IMPOEKTOB,
peleHnn y4yeOHBIX U M03HABATEIbHBIX 3371a4, BHIIOJTHEHUH XUMHUECKUX KCTIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh U PUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI JPYTrUuX Ipu
aHaJIM3€ Pa3JIUYHbIX BUJOB YUeOHOM JIESTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIICHHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJWIO OTCYCCTBCHHON XUMUU;

YBOXKEHHS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHU M MPAKTHYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTVIKEHHS HAYKH €CTh Pe3ylbTaT JIUTEIBHBIX HAOIIOJICHUMN, KPOTIOTIHBBIX
IKCMIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEILHBIX MOTHBOB B IMOJYYCHHH U TIOCICAYIOIIEM aHaIu3e HHpOpMaImu o
MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBCHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOTO CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYAIlUH, CBS3aHHBIC C XUMHUYCCKHUMH SIBJICHUSMH, W MPUHHUMAThH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPATHHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEJACHWE U TIOCTYIKA CBOUX TOBAPHUIICH C TIO3HMIHN
HPABCTBEHHBIX H MTPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupoOBaHUs KYJIbTYPbI 310POBbSI:

MMOHMMAaHMsI I[IEHHOCTEH 3J0poBOro © 0Oe3omacHoro oOpas3a KH3HH, HE0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

cOOJTI0/IEHUS TPABIIT OE30ITaCHOTO OOpaICHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM JKM3HU U B
TPYAOBOM JIEATEIBHOCTH;

MMOHMMAaHMSI [IECHHOCTU TPaBUJI MHAMBUIYATLHOTO U KOJUICKTUBHOTO O€301MaCHOTO MOBEJCHUS B
CUTYaIMX, YTPOKAIOIIUX 370POBBIO M KU3HH JIFOJICH;

OCO3HAHUS TIOCJICACTBUH ¥ HENPUATHS BPEAHBIX MPUBBIYEK (YIMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUS);

5) Tpy10BOro BOCIIUTAHMSA:

KOMMYHUKAaTUBHOH  KOMIIETGHTHOCTH B  y4eOHO-HCCIEAOBATEIIbCKON  JICATEIIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYacTUE B pEIIEHWH TMPAKTUYECKUX 3ajad  COLMATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEeHUIO MpoecCHil pa3IMyHOTrO poja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBXKEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAIBHON TpPaeKTOpPUU 0Opa3oBaHUs, OymylIei
npodeccud W peanu3andyd COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHUECKH IIeIECO00Pa3HOT0 OTHOUIEHHS K TMPUPOJE, KaKk HCTOYHHKY CYIIECTBOBaHUS
’KM3HH Ha 3emiie;

MOHUMAaHH TI00ATBHOTO XapakTepa SKOJOTHYECKUX MpOoOIeM, BIHSHHUS HDKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATBHOU CPEIBI;



OCO3HAHHMA HEOOXOAMMOCTH HCIOJIB30BAHUSA JIOCTHIKEHUH XUMHUHM IS PEUICHHS BOIPOCOB
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHHUS;

AKTUBHOTO HENPUATHUS ACUCTBUH, IPUHOCAILUX BPEI OKPYKAIOLIEH NIPUPOJHOM Cpele, YMEHUS
IIPOrHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKHE IOCIEACTBUS IMPEANPUHUMAEMBIX JCHCTBUN U
IIPEAOTBPALLATD UX;

HaJWu4Musl Pa3BUTOTO  OKOJOTMYECKOTO MBIIUICHMS, OKOJIOTMYECKOW KYyJIbTYpBI, OIIbITa
NEATEIBHOCTH YKOJIOIrMYECKOM HAIIPaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UMHU B TIO3HABATEIIBHOM,
KOMMYHUKAaTHBHOH W COLIMAIBHOW TPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO IPOTHBOCTOSATH
UJEe0JI0Tul XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHMUs CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHus e€ poiaud B (HOPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIUICHHS, CO3JaHUH 1IEJIOCTHOTO MPECTABIECHUS 00 OKPYKAIOIEM MUpE
KaK O €QUHCTBE NIPHUPOABI U YEJIOBEKA, B IMO3HAHUM INPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH
po0sieM CoOXpaHeHUsI PUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTHM XHMHHU JUIsl COBPEMEHHOW ILMBMJIM3ALMU: B €€
F'YMaHUCTUYECKOW HAIPaBIEHHOCTH M BaXXHOM pOJIM B CO3JIaHUM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpPbI, PEIIEHUU TJI00aIbHBIX MNPOOJEeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00CCTICYCHUH
YCIIOBUH YCHEIIHOTO TPY/AA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKJIOTO YIeHa OOIIEeCTBa;

€CTECTBCHHO-HAYYHOM  IPDaMOTHOCTH:  TIOHMMaHHUS  CYIIHOCTH  METOJOB  IIO3HAHHA,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBICHUHN OKPYXAIOIEro MUPa U MPOUCXOAIIMX B HEM M3MEHEHUH, yMEHUs
JenaTb 00OCHOBAaHHBIE 3aKJIIOUEHHMS HA OCHOBE HAaydHBIX (DAKTOB M MMEIOIIUXCS AAHHBIX C LIEJIBIO
IIOJIy4EHUS JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XUMHUECKUE 3HAHMS A PELIeHHs MpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON NESATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MIOJIy4EHHUIO HOBBIX 3HAaHUI 110 XMMHHU B COOTBETCTBUHM € )KMU3HEHHBIMU NIOTPEOHOCTAMU;

HHTepeca K 0COOCHHOCTSM TPyZa B pasjInYHbIX cepax npodhecCHOHAIbHON AeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MertamnpeaqMeTHbIe pe3yJIbTaThl OCBOCHHS YY€OHOTrO TpeaMera «XHMHUs» Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIHOYAIOT:

3HaYMMble 11 (DOPMHUPOBAHHMSI MHPOBO33PEHUS  OOYYAIONIMXCS — MEKIUCIHUILIMHAPHBIC
(MexmpeIMeTHbIE) OO0IIeHAYyYHbIE MOHATHS, OTPaKAIOUIUE IEIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenuguKy METOJOB TO3HAHHUSA, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIIEeCTBO,
SHEprus, SBJICHHE, MPOLIEeCC, CUCTeMa, HayYHbI (aKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIeIOBaHNe, HAOI0ICHIE, U3MEPEHNE, SKCIIEPUMEHT U JPYTHUe);

yHHUBEpCaibHble Yy4ueOHble NeHCcTBHUS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIATHBHBIC),
obecneunBaromue (HOpMUPOBaHHE (PYHKIMOHATLHONH T'PAaMOTHOCTH M COLMATBHONW KOMIIETEHIIUU
oOyuaronuxcs;



CIIOCOOHOCTh oOyJaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YIeOHbIC NEHCTBUS B TIO3HABATEILHOW U COLMATBHON
MIPaKTHKE.

MetanpeMeTHbBIE  pe3YJbTAaThl  OTPAXKAIOT  OBIAJACHHE  YHUBEPCAIBHBIMU  YU4COHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYISTUBHBIMU JICHCTBUSMH.

OByaieHHe YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITEIBHO  (QOPMYJIHPOBATh H  aKTyallM3WpPOBaTh MpoOJIeMy, BCECTOpPOHHE ¢
paccMaTpuBaTh;

OTIPEICIIATH MEH JACSITeILHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPHUH UX JIOCTHKCHUS, COOTHOCHTD
PE3YIBTAThI IEATSIIEHOCTH C ITOCTABIICHHBIMH TEJISIMH;

WCIOJIb30BAaTh MPH OCBOCHHHM 3HAHWHA MPUEMBI JIOTHUYECKOTO MBINUICHUS — BBIICTATH
XapaKTepHbIC TPU3HAKY TTOHITHI U YCTAaHABJIMBATH UX B3aUMOCBSI3b, NCIIOJIE30BAaTh COOTBETCTBYIOIIHE
MOHATHS JIJIS1 OOBSICHEHUS OT/ICTBHBIX (PAKTOB W SIBJICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHUBHBIC, JIEAYKTUBHBIC, 10 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pPacCMaTPUBAEMBIX SBJICHHSIX, (DOPMYIHPOBATH BBIBOJBI W
3aKJTIOYCHUS;

MPUMEHATh B TIPOIECCe IMO3HAHUS, HCIIOJIb3YeMble B XHMHU CHMBOJUYECKHE (3HAKOBBIC)
MOJICTTH, TPeoOpa30BBIBATh MOJICIBHBIC TPEJICTABICHUS — XHUMHYSCKAW 3HAK (CHMBOJI) 3JEMEHTA,
XuMu4eckas (GopMmyia, ypaBHCHHE XUMUUECKOW PEAKIMKM — MPU PEIICHUH YYeOHBIX MO3HABATEIHHBIX
W TPAKTUYECKUX 3a7a4, NPUMCHSITh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS IS BBISIBICHHS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 60a30BbI€e HCCJIEA0BATENbCKHE AeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHYECKUX PEAKIIHA;

dbopmyaupoBaTh IENM M 3aJaud  HUCCIEJOBAHUS, HCIOJIB30BaTh IOCTABJICHHBICE U
CaMOCTOSTEIBPHO CPOPMYJTUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHMUS M OCHOBBI IS
(hopMUPOBaHUS THIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH  CAMOCTOATEIBHOTO IUTAHMPOBAHUS W TPOBEJACHUS  YUYCHUUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM MpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro  pe3ynbrar, GopMyaupoBaTb OOOOMIEHUS U  BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJAbTAaTOB HCCIEIOBAaHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOJAETAHHON
pabore;

MPHOOpPETaTh OMBIT YYCHUUECKOW HCCIEI0BATENBCKON U MPOEKTHON JESITeNbHOCTH, MPOSIBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIFHOMY IOUCKY METOJOB PEIICHUS MPAaKTHYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX MCTOYHUKAX HHGPOpMaIMU (HAYYHO-TIOMYJISpHAs JUTEpaTypa
XMMHUYECKOTO  COJEp)KaHUs, CHOpaBOYHbIE TocoOus, pecypchl HMHTepHeTa), aHaTU3UPOBATH
nH(OPMALIUIO Pa3IMYHBIX BUAOB U (OPM MPECTABICHUS, KPUTHUECKU OLICHUBATH €€ TOCTOBEPHOCTh
Y HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHbIE METOJBI MPH TIOMCKE U OoTOOope
nHpopMaluy, HEOOXOAUMOH JIJIsl BBITIOTHEHHSI YYEOHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA;



npuoOpeTaTh OIBIT HCIOJb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpeacTaBieHuss HHGOPMAIMH (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BaTh HAYYHBIN S3BIK B Ka4ECTBE CPEACTBA IpU pabOTe C XMMUYECKON MH(OpPMAIUEH:
NPUMEHATh MEXNpeAMeTHbIe ((u3nyeckne W MaTeMaTHYecKHe) 3HAKW M CHMBOJIBL, (DOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OBiaeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKJAaeMOW TeMbl B XOJ€ IUajora W/WIA TUCKYCCHH,
BBICKa3bIBATh UJIeH, POPMYIHPOBATH CBOU MPEJIOKEHNS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0OKEHHON
3aJ1a4u;

BBICTYNaThb C [MpE3EHTAalel pe3yJbTaTOB I103HABATEIbHOW JAEATEIbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIIOJHEHUU XUMHUYECKOIO SKCIEPUMEHTA,
MpaKTU4YEeCKOH padOThl MO HCCIEJOBAaHUIO CBOMCTB HM3y4aeMbIX BEIECTB, pealn3aluu y4eOHOTO
MpoeKTa U (GOpPMYIHpPOBaTH BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMHA B XOJ€ 00CYKIEeHUSI 1 0OMEHa MHEHHUSIMU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO ITUIAHUPOBATh U OCYIIECTBISATH CBOIO I[O3HABATENIbHYIO JAESTEIbHOCTD,
ompezenss e€ LETd W 3aJayd, KOHTPOJUPOBATH M IO Mepe HEOOXOJIUMOCTH KOPPEKTHPOBATH
npeaiaraeMblii  anropuT™M JEHCTBUI NpU BHINOJHEHHMH Y4eOHBIX M HCCIEOBATENIbCKUX 3ajad,
BBIOMpaTh HambOoJsee A(P(EeKTHUBHBINA CHOCOO WX pelieHus ¢ y4€TOM TMOJIYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATHBI
10 KVIACC
[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMMUsD OTPaXxaroT:
c(OpPMUPOBAHHOCTh MPEJACTABICHUNA O XUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, POJM XUMHUU B TMO3HAHMU SIBICHUN NpUpOIbl, B (OPMUPOBAHUU MBILIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (YHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOUMON AJISl PEUICHHS MPAKTUYECKUX
3a/1a4 U SKOJIOTMYecKd 0O0CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpe/Ie;
BIIQJICHUE CHCTEMON XMMHYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE MOHSITHS
(XMMUYEeCKHII  DIIEMEHT, aToM, OJJEeKTpOHHas o00o0JiouKa aroMa, MOJIeKysla, BaJIeHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas ¢opMyna (pa3BEpHyTasi U COKpalIEHHas),
MOJIb, MOJISIDHAsI Macca, MOJIAPHBINA 00BEM, YIriaepoAHbIN CKeneT, (yHKIHOHATbHAs TPYIa, paguKal,
M30MepHsl, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIII€BOA0POIbI, KUCIOPOA M a30TCOAepIKAIINE
COEIMHEHUS, MOHOMEp, NIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COETUHEHUS); TEOPUH U
3aKOHBI (TeOpUsl CTPOCHHUs opraHuueckux BemecTB A. M. ByriepoBa, 3akoH COXpaHEHHUS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK XUMHUHU; MUPOBO33PEHUECKHE 3HAHUS, JIeKAIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SBIICHUH, ()aKTOJIOTUUECKUE CBEICHUS
O CBOWHCTBax, COCTaBe, MOJYYEHHU U OE30MaCHOM HCIOJIb30BAHUH BAKHEUIINX OPraHHYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATEIILHOCTH YEIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTepHbIC MPHU3HAKH TOHSATHH, yCTAaHABIUBATH UX
B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHUS IPU OIMCAHUU COCTaBa, CTPOECHUS U
MPEBPALLEHUN OPTAHUYECKUX COCAUHECHUN;

Cc(OPMHUPOBAHHOCTh YMEHHMH HCIOJb30BATh XUMHUYECKYIO CHMBOJHMKY JJISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (opMyn OpraHMYeCKHX BELIECTB U
YpaBHEHUH XMMUYECKHX PpEaKLUW, M3roTaBIMBATh MOJEIU MOJIEKY] OpPraHHUYECKHUX BELIECTB IS
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS;

Cc(OPMHUPOBAHHOCTh YMEHHU YCTaHABIMBATh IPHUHAIICKHOCTh HM3YyYCHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPEACTEHHOMY KIIACCY/TPYIINe COSAMHEHUH (YIriIeBOIOPOIBI,
KHUCJIOPOJ1 U a30TCOJIEPIKAIINE COEIMHEHNUS], BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS ), 1TaBaTh UM Ha3BaHUS
no cucremarnueckoii Homenkiarype (IUPAC), a Taxke NpUBOAWTH TPHUBHAJIBHBIE HAa3BAHUS
OTJIENbHBIX OPraHUYECKUX BEIECTB (ATUJIEH, MNPOMMIEH, AalleTUJIeH, STHJICHIVIMKOJb, TJIMLEPHH,
¢denou, popmanpaeruy, aneTaabAeril, MypaBbUHAs KUCIIOTA, YKCYCHAs! KMCIIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmall, HeJI0103a, TIIMIUH);

cOpPMUPOBAHHOCTh yYMEHHUS ONPENENATh BHAbl XHMUYECKOM CBSI3M B OPraHUYECKHX
COeIMHEHUsX (OJIMHApHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX BEIECTB
A. M. ByrnepoBa st 00bsICHEHHST 3aBUCKIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUYECKHE U XUMUYECKUE
CBOMCTBa THUNHUYHBIX MPEICTABUTENEH pa3IMYHBIX KJIAaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STWJICH, NPOIMWJICH, aleTuieH, OyramueH-1,3, wmetmnOyramuen-1,3, OEH30/, METaHOJ, JTaHOJI,
STUJICHTJIUKOJb, TJMLEPUH, (PEeHOJN, aneTalbIeru], MypaBbHHAas M YKCyCHas KHCJIOTBI, TJIIOKO3a,
Kpaxmal, 1IeJIJTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

cOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHMKHU YIIIEBOJOPOTHOTO ChIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBbI UX MepepalbOTKM M MPAKTUYECKOE NIPUMEHEHHE MPOAYKTOB
nepepaboTKH;

chOpMUPOBAHHOCTh YMEHHUI MPOBOAMUTH BBIUMCICHUS MO XUMHYECKUM YypaBHEHUSM (MaccChl,
00bEMa, KOJMMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTa PEaKIMH 10 M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIH);

chOpMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOM 3HAHUKW OO0 OCHOBHBIX METOJAaX HAy4HOTO
MO3HAHUS, UCIOJIB3YEMbIX B XUMUU MPU W3YUYECHUU BEIIECTB U XMMUYECKUX SIBICHUN (HaOMIOIEHUE,
U3MepeHue, HKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BATh CHUCTEMHbIE XUMHYECKHE 3HAHUSA IS
MPUHATHSL PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BELIECTBAMH U HX
IIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUHN COOMIOAaTh TMpaBuja MOJIB30BAaHUS XMMHUYECKON MOCYyAOH U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKKE MpaBWiia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh yYMEHHUHM IJIAaHUPOBATh M  BBIIOJHATH XUMHUYECKMH SKCHEPUMEHT
(mpeBpallleHuss OPraHWYEeCKUX BEIIECTB INPU HArpEeBaHUM, IOJYyYEHUE ATUJICHA U H3YyYeHHE €ro
CBOMCTB, KayeCTBEHHbIE PEAaKIMM OPraHMYECKUX BEIECTB, JAEHATypalus OeIKOB NpH HarpeBaHuH,
L[BETHBIE PEaKIMN OEJIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKU OE30MACHOCTH MPH OOpaleHUH C
BellecTBaMU U JaOOpaTOpHBIM  OOOpYJOBAHUEM, MPEACTABIATH PE3yJAbTaThl  XUMHUYECKOTO
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SKCTIIEpUMEHTa B (pOpMe 3allMCH YPAaBHEHHH COOTBETCTBYIOIIUX PEAKIHi M (POPMYTUPOBATH BBIBOJIBI
Ha OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTUYECKH AaHAJIU3UPOBATh XHMHUYECKYI0 HH(MOpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

c(pOopMUPOBAHHOCTh YMEHHH COOJIIOAATH [TPABUIIA SKOJIOTHUECKH 1EIECO00Pa3HOTO OBECHUS B
OBITY U TPYAOBOMW JCSITEILHOCTH B LEISIX COXPAHEHHS CBOETO 3J0POBbSI U OKPYKAIOIICH MPUPOTHON
Cp€abl, OCO3HAaBATb OMACHOCTH BO3I[CfICTBPI$I Ha JKHBBIC OpPraHHU3MbI OHpeIleJIéHHBIX OpPraHN4YCCKUX
BEILIECTB, MOHUMas cMbici nokazatens [IJIK, moscHAT, Ha mpuMepax CHocOoObl YMEHBIIEHUS U
MIpEeIOTBPAILEHUS UX BPEIHOIO BO3ACUCTBUS HA OpraHU3M YEJIOBEKa;

JIIs OGy‘-IElIOHII/IXCﬂ C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbsA: YMCHUC NMPHUMCHATL 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHHA BEIIECTB U XUMHUYCCKUX SIBJIGHI/Iﬁg

U CHENbIX M CIA0OBUAAIMX OOYYaIOIMIMXCS: YMEHUE HCIHOJb30BATh PENIbe()HO-TOUEHHYIO
cucremy o0o3Hauenuii JI. bpaiins 1uist 3anucu XuMHU4eckux Gopmyi.

4. TEMATNYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne Kontpoans | IlpakTuuec (undposbie)
pa3iesioB U TeM
n/n Bceero HbIE KHe oOpa3oBareJibHbIE
NPOrpaMmblI
padoThbI padoThbI pecypcbl
Pasznea 1. Teopernueckne 0CHOBBI OPraHUYEeCKOH XUMUH
[Ipenmer
OPraHN4YeCcKOM XUMUHU.
11 Teopus CTpPOCHUSA 5 bubnuorexa [JOK
' OpraHUYECKHX https://m.edsoo.ru/7f41837c
coequHeHun A. M.
byrneposa
Utoro no pazneny 2
Pasznen 2. YrieBoaopoabl
IIpenensHbIe Wi
H(pOYpOoK
2.1 — 4
YHICBOAOPOAH https://infourok.ru/
AJIKaHbI
Henpenenbusie
59 YTJI€BOJIOPO/IBI: 3 SKnacc
' AJIKCHBI, AJIKAICHBI, https://www.yaklass.ru
AJIKUHBI
23 Apomarnyeckue 9 bubnuoreka [IOK
' YIJIEBOI0PO/IbI https://m.edsoo.ru/7f41837c
2.4 [Ipuponusie 3 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41837c
https://infourok.ru/
https://m.edsoo.ru/7f41837c

MCTOYHUKHU https://m.edsoo.ru/7f41837c
YIJI€BOJIOPOJOB U UX
nepepaboTka
Hroro no pazgeny 12 1
Paznen 3. Kuciopoacoaepskamue opranu4eckue coeJuHeHUs
3.1 Crnuptsl. DeHon 4 HHq)OyPOK
https://infourok.ru/
An .
3.2 Ka ngl;IP(I)HBIIZIIe 4 1 Bubmrorera LIOK
' P https://m.edsoo.ru/7f41837c
KHUCIIOTHI.
33 VYrnesoasl CrioxHbIE 5 1 Hnudoypox
' 3¢hupsI https://infourok.ru/
Wroro mo pazueny 13 2
Pa3znen 4. A3oTcoaeprkaiye opranHnyeckue coeIuHeHus
A .
i1 AMHH': o . Bubmiorexa [IOK
. MHUHOKHCJIOTHI.
https://m.edsoo.ru/7f41837c
benku
Hroro mo pazgeny 4
Pa3znes 5. BoicokomoJieKy/JIsIpHbIE COeINHEHUS
51 [Tmactmaccsl. 3 1 bu6mmoreka [IOK
' Kayuyku. Bonokna https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 3
OBILEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOT'PAMME
5. TEMATHYECKOE INTAHUPOBAHUE
11 KUIACC
KosmnuecTBo yacos JJIeKTPOHHBbIE
HaumenoBaHue
Ne Ilpakruyec | (uupposbie)
pa3aesioB M TeM KonTtpoas
n/n Beero KHe oOpa3oBaTeJibHbIE
nporpamMmabl HbIe Pa00THI
padoThI pecypcol
Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH
CrpoeHne aToMOB.
11 ITepuoanueckuit 6 HNudoypox
' 3aKOH U https://infourok.ru/
[Tepuonnueckas
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https://m.edsoo.ru/7f41837c
https://infourok.ru/
https://m.edsoo.ru/7f41837c
https://infourok.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://infourok.ru/

cucrTeMma
XUMHUYCCKUX
anemenTtoB /1. W.
MeHnpeneeBa

Crpoenue
BCIIIECTBA.
1.2
Muoroo0bpa3ue

BCIICCTB

SKnacc
https://www.yaklass.ru

XUMHYECKHUE

1.3

peaknuu

SKnacc
https://www.yaklass.ru

Hroro no pazneny

17

Pasnen 2. Heopranuueckas

XUMUs

2.1 Meranist

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

2.2 Hemeramnsr

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

Pemenne
AKCIIEPUMEHTAJIbH
2.3 BIX 3a7a4 I10 TEME
«MeTamisl u
HEMETAIUIBD)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

10

Pa3nen 3. Meroabl No3HAHHUSA

Hayunbie meTo b1
MO3HAHUS BEIECTB
M XUMHUYECKUX
sBieHu. Poib

3.1 | skcepuMeHTa 1
TEOPUHU B XUMUHU.
MopenupoBaHue
XUMHYECKUX
MPOIIECCOB.

Nudoypok
https://infourok.ru/

IIpomernenHoe
MOJy4YeHUE
XUMHUYECKUX

3.2 BEIIECTB Ha
npumepe
MIPOU3BO/ICTBA
CEpPHOM KUCIIOTBHI.

HNudoypox
https://infourok.ru/

Hroro no pasaeny
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://infourok.ru/
https://infourok.ru/

Pa3zgen 4. Xumus 4 ;KU3HL

i N . SKmacce
. MU U )KU3HB https://www.yaklass.ru
Wtoro no pasaeny S
OBILIEE KOJIMYECTBO
YACOB I1O 34

[TPOTPAMME
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