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MNOSICHUTEJIBHAS 3AIIUCKA

[lporpaMmma 1O XHUMHHM Ha YPOBHE CpeIHero oouero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®depepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepauumny, TpeboBaHmid K
pe3yJibTaTaM OCBOEHUsI (eepaibHOM 00pa30BaTENbHOM MpOTrpaMMbl cpeaHero obmero obpaszoBanus (POIT
COO), npeacrasieHHbix B denepanbHOM rocyiapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ ydérom
Konuenuuu npenonaBanus ydyeOHoro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OpraHuzalusx Poccuiickoii
Oenepanyy, pearu3yrIUX OCHOBHBIE 00pa30BaTelbHBIC MTPOrPaMMbI, ¥ OCHOBHEIX IMOJIOKeHHH «CTpaTeruu
pasButusi Bocnutanus B Poccuiickoit denepanun Ha nepuon ao 2025 roga» (Pacnopsbkenue IIpaBurenscTa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJX0/I0B K pa3pa0O0TKe MpOrpaMMbl IO XUMUH, K OTIPEIEIICHHIO 00l CTpaTerHu 00ydYeHHS,
BOCIIMTAHUSI U PAa3BUTHs OOyuyaroOUIMXCs cpelacTBamMHu yuyeOHoro npeamera «Xumus» st 10-11 kmaccoB Ha
0a30BOM ypOBHE COCTaBWJIM KOHLenTyaiabHbie nosiokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIEH,
COJIepKaHuUs, pe3yabTaTOB 00yUeHUs U TpeOOBaHUN K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumnueckoe 00pa3oBaHKe, NOTy4aeMOe BbIMTYCKHUKaMHU 00111€00pa30BaTe/IbHON OpraHU3alMH1, ABJISIETCS
HEOTHEMJIEMOH 4YacTblo HX 0Opa3oBaHHOCTH. OHO CIYXKUT 3aBEPUIAIONIUM JTAllOM pealM3aliy Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX LEIOCTHON CHCTEME XUMHYECKOTO
00pa3oBaHMsl. DT LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB NPUPO/Ibl, (OPMHUPOBAHUSI MUPOBO33PEHUS U OOLLIEH
KYJIbTYPBI YEJIOBEKa, a TaKXXe SKOJIOTHYECKH ODOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPHPOIHOI
cpene. Peammsyercss xummueckoe oOpa3oBaHHE OOYYarOIIUXCS HAa YPOBHE CpeAHEro o0iero oOpa3oBaHUs
CpeacTBaMHu y4eOHOro npeaMera «XUMHS», COJepKaHWE U MOCTPOESHHE KOTOPOro OINpeesieHbl B MPOrpaMMe
10 XUMHHU C YYETOM crelr(UKH HayKHd XUMHUH, €€ 3HaYeHUs] B O3HAHUM MPUPOALI U B MATEPHAIBHOMN KU3HU
oOmiecTBa, a TaKke ¢ Y4ETOM OOHIMX IIeJed W NPUHIMIIOB, XapaKTePU3YHOIIUX COBPEMEHHOE COCTOSHUE
cucTeMbl cpefHero odmero obpasosanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl ECTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B COBPEMEHHOM IIMBUIIM3ALIUH, B
CO3JIaHMH HOBOHW 0a3bl MaTepUaNbHOW KynbTypbl. OHa BHOCHT CBOW BKJIaJ B (hopMUpOBaHME PALMOHAIEHOTO
HAy4YHOTO MBILUICHHS, B CO3/laHHE IIEJOCTHOIO MNpEICTaBICHUS 00 OKpY’KaIOIleM MHUpPE KaK O EJHHCTBE
MPUPOABI U YEJIOBEKa, KOTOpoe (opMupyercs B XUMHHM HA OCHOBE I[OHMMAaHMs BEILECTBEHHOI'O COCTaBa
OKpY’KaIOIIer0 MUPa, OCO3HAHUS B3aHMMOCBSI3M MEXAY CTPOCHHEM BEILECTB, UX CBOWCTBAMU U BO3MOXKHBIMH
001acTsAIMH NPUMEHEHUS.

TecHO B3aUMOJICHCTBYsI C JIPYIMMH €CTECTBEHHBIMH HAayKaMH, XMMHs CTala HEOTHEMJIEMOW YacTbiO
MHUPOBOHM KyJIbTYypbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M JKM3HM KaXIOro uieHa oOIecTna.
CoBpeMeHHass XMMHsI KaK Hayka CcO3HjaTellbHasl, KaKk HayKa BbICOKMX TEXHOJIOTMI HalpaBjieHa Ha pellieHHe
rJI00AJIBHBIX TMPOOJIEM YCTOHYMBOrO pa3BUTHs 4YEJOBEYECTBA — ChIPHEBOM, SHEPreTUUECKOH, MHILEBOM,
HKOJIOTHUECKON 0€30ITaCHOCTH M OXPAHBI 3/I0POBBSI.

B coorBerctBMM ¢ OOIMMM LEIIMM M HPUHIMIAMH CPEJHEro OO0LIero o0pa3oBaHMs COAEp)KaHHUE
npenmera «Xumus» (10—11 knaccel, 6a30BbIii YpOBEHb H3yuU€HHUs) OPHEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYNFTYpHYI0 MOATOTOBKY OOy4Jarommxcsi, HEOOXOAMMYIO UM Ui BBIPAaOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOrO BKIIOYEHHUS B XKHM3Hb COLIMYMa, MTPOJOJDKEHHs: 00pa30BaHUs B pa3sIMYHbIX 00JIACTAX,
HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocTtaBnsomumMu npeamera « XuMHs SBISI0TCS 6a30BbIe Kypcehl — « Opranudeckast Xumus» 1 «O0mmast u
HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAaHMI MO HEOPraHMYeCKOW XUMHH (C BKJIIOYEHHMEM 3HAHHM W3 00leH XMMHHM) U OpPraHu4ecKon
xumun. DopMUpoBaHHWE NAaHHOW CHCTEMBl 3HAHMM NpU HM3YYEHHH IpeaMeTa O0ecledyMBaeT BO3MOXKHOCTD
paccMOTpEeHuUs1 BCEro MHOroo0pasus BEIIECTB Ha OCHOBE OOIIMX MMOHATHI, 3aKOHOB U TEOPHI XHUMHUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckass xumMus» U «OOIias M HeopraHu4yeckas XHUMHs»
chopMUpoOBaHa B IIPOrpaMMe 110 XUMHU Ha OCHOBE CHCTEMHOTO ITOJIX0Jla K M3yUEHHIO y4eOHOrO MaTepuana u
00yci0BIeHa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHMH Ha ONpeAEiIEHHBIX TEOPETHYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCKOH XMMHUH BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPHU CTPOCHUS
OpraHMYECKUX COEIMHEHHH, a Takke Ha ypOBHE CTEPEOXMMHUECKUX M OJIEKTPOHHBIX MpEeACTaBIECHUH O
cTpoeHuu BelecTB. CBeieHUst 00 N3yyaeMbIX B Kypce BELECTBaX JAlOTCs B Pa3BUTUU — OT YTJIEBOJIOPOJIOB JI0
CIOXHBIX OHOJIOTHYECKH aKTUBHBIX COEJMHEHHH. B Kypce opraHMueckoil XUMHHM IOJIy4alOT pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00miero o0pa3oBaHMs TepBOHAYalbHbIE IPEACTaBIECHUS O
XMUMUYECKOH CBS3M, KIAcCCU(UKAIMOHHBIX IPU3HAKaX BEILECTB, 3aBHCHUMOCTH CBOICTB BEIIECTB OT HX
CTPOECHHS, 0 XUMUYECKON PEaKIIHH.



[Tog HOBBIM yriioM 3peHHUs B MpeaMere «XUMHs» 0a30BOTO YPOBHSI pacCMaTpUBAETCS M3YUYECHHBIH Ha
YPOBHE OCHOBHOro o0Imiero o0Opa3oBaHHs TEOPETHYECKHH Martepuall W (DAKTOJOTHMYECKHE CBEJICHUS O
BElIECTBAX M XUMHUUYecKoW peakuumu. Tak, B uyacTHOCTH, B Kypce «OOwas ¥ HeopraHuyeckas XUMHs»
oOyyarommmcsi TPEAOCTAaBISETCS  BO3MOXKHOCTH  OCO3HATh  3HAUEHHE TEPHOAMYECKOrO 3aKOHa C
00IIETEOPETUYECKUX U METOJIOJOTHYECKMX TO3UIMH, TIy0)Ke MOHATh MCTOPUYECKOE H3MEHEHHE (YHKLUIA
3TOr0 3aKOHA — OT 00001aOLIEH 10 OOBICHSIOIIEH U IPOTHO3UPYIOLICH.

Enunast cucrema 3HaHUH 0 BaKHEHWIHMX BEMIECTBAaX, UX COCTAaBE, CTPOSHHUH, CBOMCTBAX U MPUMEHEHUH, a
TaKKE 0 XMMHYECKHX PEaKIHsX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHHsI JOMOJHseTcs B Kypcax 10 u
11 kjmaccoB 3JIeMEHTAMHM COJEP)KaHUS, MUMEIOUIMMHU KYJbTYPOJOTHMYECKHI M TPHUKIATHON Xapakrep. OTH
3HAHMU CHOCOOCTBYIOT TOHMMAaHHIO B3aMMOCBS3M XMMHH C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poilb B
MI03HABATEJILHON U MPAKTUYECKOH JEATEIbHOCTH YelIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBOKEHUS K MPOLIECCY
TBOpYECTBA B O00JACTH TEOPHUM M IMPAKTHUECKUX TPUIOKEHUH XHUMHUH, IOMOTAIOT BBIYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHIECKH
OCMBICIHBAaTh MH(OPMALIMIO M TPUMEHATh €€ JUIs TONOJIHEHHs] 3HAHWW, PELIEHHs HHTEJUICKTYyalbHBIX U
HKCHEPUMEHTANIbHBIX HCCIIEI0BATENbCKUX 3a/ady. B 1enoM coziepkaHue ydeOHOro rmnpeamera «XUMHS»
JTAHHOTO yPOBHS M3yUYCHHs OPUCHTHPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOMIUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIs IOHUMaHusI PUI0CO(PCKUX UIEH, TAKMX KaK: MaTepUalIbHOE €AMHCTBO HEOPraHMYECKOTO U OPraHu4YeCcKOro
MHpa, 00YCJIOBIIEHHOCTh CBOMCTB BEILECTB MX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb NMPUPOJIHBIX SIBICHUMH
myTéM OSKCIIEPUMEHTa W pPEUICHHS NPOTUBOPEYM MEXAY HOBBIMH (akTaMH M TEOpPETHYECKUMHU
MPEANOChUIKaMH, OCO3HAHUE POJIM XUMHUU B PELICHUH SKOJIOTHYECKUX Mpobiem, a Takxke npodiaem cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbS, CO3[aHUSI HOBBIX TEXHOJIOTHI U MaTepPHaIOB.

B mnane perieHust 3a1a4 BOCIIUTAHMS, PA3BUTHUS M COLMATM3AINN 00YYarOIIUXCSl IPUHSITHIC TPOTPaMMOi
M0 XUMHH TOJIXObI K ONPEICICHUIO COJIEPKAHUS U TTOCTPOSHHS TPEeIMETa MpelyCMaTpUBaOT ()OPMHUPOBAHHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUI, MUMEIOIMX 0a30BO€ 3HAYEHHUE JUIS PA3IUYHBIX BHJOB JEATEILHOCTH:
pemieHus mpoOiemM, MOUCKa, aHalu3a U 00padoTku MH(OpMAIHK, HEOOXOJUMBIX IS TIPHOOPETEHUS! OMbITa
MPAKTHUYECKOHN M UCCIIEIOBATENILCKOM I€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMUH.

B mpaktuke npenojaBaHus XUMHU Kak Ha YPOBHE OCHOBHOIO 0oOlIero oOpa3oBaHUs, TaK U HA YPOBHE
cpeaHero oOmero o0pa3oBaHWs, TPU ONPEACICHHU COJCPKATEILHOW XapaKTePUCTHKH IIeNed H3y4eHUs
npeaMeTa HaIpaBICHUEM IEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIMOHHO TNPH3HAETCS (HOPMUPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMUS, NMPAKTHYECKOH JEATEIbHOCTH YelOBEeKa W
KaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOAWYECKOH TOYKH 3pEHHS TaKOH MOIXOI K
OTIpEICNICHUIO 1IeNIeH N3YyUEHUs NPEMETA SBIISETCS BIIOJIHE ONPAaBJAAHHBIM.

CorsacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMH LEJISIMH U3ydeHHs npeamera « XuMus» Ha 06a30BOM ypOBHE
(10 —11 km.) sBASITOTCS:

® (opMupOBaHHE CUCTEMbl XMMHYECKUX 3HAHUHN KaK BaXKHEWIIEH COCTaBJISIONICH €CTECTBEHHO-HAYUYHOM
KapTUHBI MUpA, B OCHOBE KOTOPOM JIeKAT KIIOUEBbIE MOHATHS, (DyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH
XMMHHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE W TIOHUMAaHHE CYIIHOCTH [OCTYIHBIX O000IIeHHI
MHPOBO33PEHYECKOI0 XapaKkTepa, 03HaKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS,

* (GopMHpOBaHHE M Pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U XUMHYECKHX
peakuuii, HeOOXOAUMBIX JJIsl IPHOOPETEHUs] YMEHUN OPHUEHTHPOBATHCS B MUPE BEHIECTB M XUMHYECKHX
SIBJICHUH, UMEIOIIMX MECTO B IIPUPO/IE, B IPAKTHUECKON U TOBCEJHEBHOH JKU3HH;

® pa3BUTHE YMEHHH U CIOCOOOB JAEATENILHOCTH, CBS3aHHBIX C HAOJIOJACHHEM M OOBSCHEHHEM
XHUMHYECKOT0 IKCIIEPUMEHTA, COOII0ACHIEM MPaBIII 6€30MacHOr0 OOpanIeHus ¢ BEIIECTBAMH.

Hapsny c atum, coneprkarenbHasi XapakTepUCTHUKa LeJed U 3a7ad U3ydeHus MpeMeTa B IporpaMme o
XMMHUHU yTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMH B CHCTEME CPEJHEro 0O0ILero
oOpazoBanusi. CerofiHs B MPENoJIaBaHUKA XMMHUHU B OOJIbIICH CTENEeHH OTHAETCS MPENOYTEeHHE MPAKTUICCKOMH
KOMIIOHEHTE CcoJiepakKaHusi 00y4eHHs, OpPUEHTUPOBAHHOI Ha MOATOTOBKY BBIIYCKHHKa 00111€00pa3oBaTeabHOI
OpraHu3aliy, BJIAJACIONIEr0 HE Ha0OPOM 3HaHHM, a (PYHKIHMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHUSIMHU aKTUBHOTO TOJIYYEHHS 3HAHUH U MPUMEHEHHS UX B PEaIbHOM JXU3HH JUIS PEHICHUS MPAKTUYECKUX
3ajay.

B cBsI3u ¢ 3TUM U U3yYEHHH NpeaAMeTa « XUMHs» JTOMUHHUPYIOLee 3HAYeHUE TPUOOPETAIOT TaKUe LU
U 3a/1a4H, KaK:

ajanTtauus oOyyaroluMxcs K YCJIOBUSIM JHMHAMHYHO pa3BUBAIONIErocs MuUpa, (OpMHPOBAHUE
MHTEJUIEKTYaJIHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSATEIILHOMY



MNPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYaIMsIX, CBA3aHHBIX C BEHIECTBAMH U HUX
MIPUMEHEHHUEM;

¢dopmupoBanue y oOyyaromuxcs KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLMH), HMMEIOLIUX
YHHBEpCAJIbHOE 3HAUCHHE JUIS Pa3MYHBIX BHUJOB JESATEIBHOCTH: PEIICHHs MpoOJieM, MOWCKA, aHaiu3a U
00paboTku MHpOpMALMU, HEOOXOUMBIX JUIsl IPUOOPETEHHUS OMbITA ACATEILHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B MO3HAHHM XUMHH, a TAKXKe JUIs OLEHKH C IMO3ULMHA IKOJIOrH4ecKoi 0€301MacHOCTH XapaKTepa BIUSHUS
BEIIECTB ¥ XMMUYECKUX MIPOLECCOB HA OPTAaHM3M UYEJIOBEeKa W NPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00yUaronIMXcs:
CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBbIE 3HAHMS IO XUMHHM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEeOHOCTSIMH, UCTIONIB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIC TEXHOJIOTHHU JUIS TOMCKA U aHAIN3a Y4eOHOI
¥ Hay4YHO-TIONYJISIPHOW MH(OPMAIMU XMMHUYECKOTO COJIEPIKAHMUS;

¢dopMHupoBaHHE M pa3BUTHE Yy OOy4YalOUIMXCSl AacCOLMATHBHOIO M  JIOTMYECKOr'O  MBILUICHUS,
HaOTI0IaTeTFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWUMBI, B YAacTHOCTH, IpHU
MJIAHUPOBAHUHU U TIPOBEACHUM XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Y oOyyaromuxcs yOexIEHHOCTH B I'YMaHUCTHYECKON HAlpaBJIEHHOCTH XUMHUH, €€ Ba)KHOIl
POJH B peHICHUH TII00ANBHBIX MTPOOIEM PALMOHAIBHOTO MPUPOAOIONb30BaHUS, TTOTTOTHEHUSI YJHEPTETUIECKUX
PECYPCOB M COXpaHEHHs MPUPOIAHOTO PABHOBECHs, OCO3HAHMS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHUS K
MPUPOZE U CBOEMY 3/I0pOBbIO, a TAaKKe MPUOOPETEHHsI OMNbITAa HMCIIOIb30BAHUS MOJYYEHHBIX 3HAHUN ISt
MPUHSATHSA TPAMOTHBIX PEIICHUH B CUTYAIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHHSIMHU.

B yueOHOM Iu1aHe cpeiHero oouero o0pa3oBaHus npeaMeT « XuMus» 0a30BOro YpOBHS BXOJAUT B COCTaB
npeaMeTHo# obnactu «EcTecTBeHHO-HAayYHbIE MPEIMEThI.

OOmee 4MCIO YacoB, OTBEAEHHBIX MJIsl W3yYeHHs] XMMHH, Ha 0a30BOM YpOBHE CPEIHEro OOIIero
obpa3zoBanusi, cocraisieT 68 yaco: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B
HEJIEIII0).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKOH XUMHUHU

[IpeaMer opraHuueckol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B TIOJYYECHHUH HOBBIX BEIECTB
U MarepuasioB. Teopusi CTpOeHHUs] OpraHM4ecKux coeauHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MMOJIOKEHUSI.
CtpykTypHble (HOpMYIIBI OPraHUYECKUX BemecTB. ['omonorus, nzomepus. XUMU4eckasi CBSi3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPaTHbIE CBSI3U.

[IpencraBnenue o kiaccu(uKay OpraHuuecKux BeliecTB. HoMeHKIaTypa opraHu4eckux COeqUHEHU
(cucremarnyeckas) 1 TPUBHAIBHBIC HA3BAHUS BAXKHEHIIINX TPEICTABUTEIICH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHbIE METO/bl M3y4YeHMs BEILUECTB M MX IpEeBpallleHHii: O03HAKOMIIEHHE C oOpa3lamu
OpraHMYeCKUX BELIECTB M MaTepHajaMHU Ha MX OCHOBE, MOJICIUPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB,
HaOJrO/IeHNe W OMHCAHWE JEMOHCTPAI[MOHHBIX OMNBITOB II0 TPEBPANICHUIO OPraHWYECKHUX BEIIECTB IIPH
HarpeBaHuHM (ITUIaBJIeHUE, 00YTJIMBaHUE U TOPEHUE).

YrieBoaopoanbl

AJNKaHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKHH psin. MeTaH W 3TaH — MPOCTEHNIME TPEICTAaBUTEIH
aJIKaHOB: (PU3MYECKHE M XUMHUYECKHE CBOWCTBA (pEaKLUH 3aMEIICHHs] W TOPEHMs), HAXOXKACHUE B TPHUPOIE,
HOJTy4E€HUE U TIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PsiJl. DTHIICH U MPONIIEH — MIPOCTEHIINE TTPEACTaBUTEIIH
AJKEHOB: (U3UYECKHE M XUMHYECKHE CBOMCTBa (peakUWu THIPUPOBAHMS, TaJIOT€HUPOBAHUS, T'MJpaTalluy,
OKHCIICHUS U TOJIMMEPU3ALMHU), IT0JIyYeHHE U IPUMEHEHHE.

Anxanuensl: OyrtaaweH-1,3 u MeTmnOyramuweH-1,3: cTpoeHHe, BaKHEWIIHME XWMHUYECKHE CBOWCTBA
(peakuust nonmmepu3aiyn). [lomyueHne CHHTETUYECKOTrO KayuyKa U pe3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTMYECKHH psAla. ANETUIEH — MpOoCTeHIInN
MpEeCTaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3MUYECKHE M XMMHUYECKHE CBOWCTBA (pEaKkiHH THAPHPOBAHUS,
raJJOreHUpOBaHMs, THpaTallui, TOPEHHUS ), [TOJyIEHUE U TPUMEHEHHE.

Apensl. Bensoun: cocras, ctpoeHue, (U3NUECKUE U XMMUYECKHE CBOMCTBA (PEaKLMU IajJOr€HUPOBAHUS U
HUTPOBAHUS), MOJlydYCHUE U MPUMEHEeHue. T01yon: cocmas, cmpoenue, gusudeckue u Xumuyeckue ceoucmea
(peakyuu eanocenuposanus U HUMPOBAHUs), NoayyeHue u npumeneHue. TOKCHUYHOCTh apeHOB. ['eHeTHuecKas
CBSI3b MEXJY YIJIEBOJIOPOJAMH, TIPHHAUICKALIMMHU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU yrieBoAOponoB. [Ipupoauslii ra3 u nonyTtHele HedTsHbIE Ta3bl. HedTh U eé
npoucxoxaeHue. CriocoObl nepepaboTku He(TH: MEpPEeroHka, KPeKUHI (TePMUYECKUH, KaTaTUTHYECKHH),
nuposu3. [IponykTsl nepepaboTky HepTH, UX MPUMEHEHHE B POMBIILJIEHHOCTH U B ObITY. KaMeHHBIH yroib u
MPOIYKTHI €T0 MepepadOoTKHU.

OKCIEpUMEHTAIbHbIE METOJ/Ibl M3yuYeHHs BEILUECTB W MX IpeBpallleHHi: O3HaKOMIIeHHE C obOpa3lamu
IUIACTMACC, KaydyKOB M pe3uHbl, KojuleKuuu «Hedtb» 1 «YToib», MOJAETMpPOBaHUE MOJIEKYJI YIIIEBOAOPOIOB U
raloTeHONPOU3BOIHBIX, IIPOBEACHUE IPAKTUYECKOHN pabOThI: MMOIyUYeHNE ITUICHA U U3YUECHHE €T0 CBOMUCTB.

PacuérHble 3a1aun.

BbluniciieHus: 0 ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA UCXOHOTO BEILIECTBA
WIH TIPOAyKTa peaklUWd IO H3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB HIIU
MPOYKTOB PEAKLIUH).

Kuciopoacoaep:kaiue opraHuueckue coenHeHHs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOT W JTAHON: CTPOCHHE, (PU3MUECKHE U XUMHUUECKHUE
CBOMCTBa (pEeakUMU C aKTUBHBIMH METaJUIaMH, raJlor€HOBOJIOPOJAaMHM, TOpeHHe), puMeHeHne. BoropogHbie
CBSI3M MEXIY MOJIEKYJIaMU CIIMPTOB. [IeficTBHE MeTaHOa M 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaromMHbIe CIUPTHI. DTUIICHTINKOIE U TIUIEPUH: CTPOCHUE, (PU3HMUecKne U XHMHUECKUE CBOUCTBA
(B3auMO/IEHiCTBUE CO IIEIOYHBIMU METAJUIAMHU, KaUeCTBEHHAs! peaKllds Ha MHOTOaTOMHBIC CIIUPTHI). JleicTBrE
Ha OpraHu3M 4esoBeka. [[puMeHenue rimiepruHa U STHICHTITMKOJIS.

@deHot: cTpoeHHE MOJIEKYIIbI, (PU3HUecKue U XuMHIecKue cBoicTBa. TokcuaHocTh (heHona. [Ipumenenue
(henoua.

Anbaerusibl U kemonwvl. opManbaeTu, aleTaabACIH/: CTPOCHUE, PU3HUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu OKUCIICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIUH), TIOyUYeHUE U IPIMECHEHUE.



OnHOOCHOBHBIE TIpeJenbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAass M YKCyCHasi KHCJIOTBI: CTPOCHHE,
(usnyeckne M XMMHYECKHE CBOMcTBa (CBOIMCTBa, OOIIME JUIs Kiacca KHCIOT, peakuus 3TepuuKaiuu),
noiaydyeHue U npumeHenue. CreapuHOBasi M OJIEMHOBAs KUCIOTHI KaK IMPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJH BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

Cnoxsble 3(upbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['Maposu3 cioxHbIX 3¢upoB. XKupsl.
IMapponus xxupos. [Ipumenenue xupoB. bruosoruyeckas posib )KUPOB.

YTneBoabl: cocTaB, Kiaccu(UKaus YriIeBOAOB (MOHO-, TU- M TIOJUCaXapybl). [IF0K03a — MpoCTeHImit
MOHOCaxapHu/: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbl, (PU3NUECKUE U XMMHUYECKUE CBOWCTBA (B3aMMOJICHCTBUE C
rugpokcuom Meau(Il), okuciaeHune amMMHauyHBIM pacTBOpoM okcuzaa cepedbpa(l), BocctaHOBIIEHHE, OpOXKEHHE
TIIIOKO3BI), HAX0XK/ICHHE B MPUPOJE, MPUMEHEHHUe, Ononorndeckas poib. @orocunres. OpykTo3a Kak U30Mep
TJIFOKO3BI.

Kpaxman u 1euios03a kak npupoiHbie nonumepsl. CTpoeHue kpaxMania ¥ 1eluIiono3sl. Pusnueckue u
XMMHUYECKHEe CBOMCTBA Kpaxmaiia (THIPOIN3, KaYeCTBEHHAS! PEaKIUs C HOJIOM).

OKCNEpUMEHTAIbHbIE METO/bl M3yuYeHMs BEILIECTB M MX MpPEBpAILEHH: NMpoBeAeHHE, HaOJI0JCHHE U
OIMCaHUE JIEMOHCTPALMOHHBIX OIBITOB: FOPEHHUE CIHPTOB, KAUECTBEHHbIE PEAKIMU OJIHOATOMHBIX CIIUPTOB
(oxucnenue ostanona okcugoMm wMenu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOACUCTBUE TIIMIIEPHHA C
rugpokcuioM meau(Il)), anbrernnoB (okucieHre aMMHaYHbIM pacTBOpoM okcuzaa cepedpa(l) u ruapoxcuiom
menu(Il), B3aumoneiicTBue Kpaxmajla C HOJOM), MPOBEJCHUE MPAKTUYECKOH paboThl: CBOWCTBA pacTBOpa
YKCYCHOW KHCJIOTBHI.

PacuétHbie 3aauu.

Bbluucnenus mo ypaBHeHHIO XMMHUYECKOHW peakuuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEILECTBA
WIA TPOIYKTa PEaKUWH IO H3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO W3 WCXOJHBIX BELIECTB HIIU
MIPOYKTOB PEAKLIUH).

A3zoTcozepiKallue OpraHi4eckue COeAMHEHHS.

AMHWHOKHUCIIOTEI KaKk amM(OTepHbIe OpraHMYecKue coefauHeHHs. DPu3nveckue U XUMHUUECKUE CBOWCTBA
aMHHOKUCIIOT (Ha mpuMepe IMuuHa). bruonoruyeckoe 3HaueHHe aMMHOKHCIOT. [lenTu sl

benku kak NpUpPOJHBIE BBICOKOMOJIEKYJISIPHBIE COeIUHEHUs. llepBUuHas, BTOpUYHAs W TpPETHYHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOMCTBa OEIKOB: THAPONW3, NEHATypalus, KadyeCTBEHHbIE pEakIuH Ha
Oernku.

DKCIEpUMEHTAIbHBIE METOJbl M3y4YEHMs BEILIECTB W MX IpEeBpallleHUH: HaOIIOAEHHUE M OIHCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JICHATYpalus OEJIKOB IPU HArPEBaHHUH, [[BETHBIC PEaKIINU OCJIKOB.

BbIicokoMoJIeKYISIPHbIE COeIMHEHHUSI

OCHOBHBIE TIOHATHS XMMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMEp, MOJIHMMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb IMOJKMMEpH3allH, CpeAHss MoJeKkyiaspHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MIOJIMMEPU3aLsl U OJIUKOHAEHCALIHS.

DKCIepUMEHTAIbHBIE METOJbl M3yuYeHHs BEIIECTB W MX IPEBpallleHHH: O3HAKOMIIEHHE C 00pa3namu
MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

MexnpeIMeTHbIE CBS3H.

Peanu3auust MeXnpeIMeTHBIX CBSI3eH MPU U3YYEHUH opraHruueckoit xumMuu B 10 kitacce ocylecTBisieTcs
yepe3 UCTOJIb30BaHUE KaK OOILUX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATHH, SBISIOIUXCS CUCTEMHBIMH
JUISL OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO01e ecTeCTBEHHO-HAyYHbIe MOHATHS: SIBICHHE, HAY4HbIH (aKT, rUroTesa, 3aKOH, TEOPHs, aHAJIU3,
CHUHTe3, KIacCu(pHKalus, IepHOAUIHOCTb, HA0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHNE

dusuka: mMatepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUil YpOBEeHb, BEILECTBO,
TeNo, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3MUECKHE BETMYMHBI U €IMHUIIBI UX H3MEPEHHUSI.

Buonorus: xnerka, opraHusm, O0uocepa, oOMEH BemiecTB B opraHusme, (ortocuHTe3, OHOIOrHYECKH
aKTUBHbIE BellecTBa (O€JIKH, YIIIEBOIbL, )KUPbI, (DEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE, TOIUTMBO, PECYPCHI.

TexHonorus: mNHIIEBbIE MPOAYKTHl, OCHOBBl pAalMOHAIBHOTO IHTAHUS, MOIOIIME CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE NpenapaThbl, MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUA



TeopeTnuyeckne 0CHOBbI XHMHH

XUMHUYECKHH 351eMeHT. ATOM. SIipo aToMa, U30TONbI. DJIEKTPOHHAsE 000J10YKa. DHEPreTUYecKue ypOBHH,
MOJYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d- sneMeHTbl. OCOOEHHOCTH pacIpelesieHHs 3JIEKTPOHOB I10
opOHTANISIM B aTOMaXx 3JI€MEHTOB MEPBBIX YETHIPEX NEPUOIO0B. DINEKTPOHHAS KOH(PHUTYpaLHs aTOMOB.

[Tepuopuueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux snementoB . Y. MenneneeBa. CBsi3b
nepuoguyeckoro 3akoHa M Ilepumoauueckoit cuctembl xumuueckux osnemeHtoB JI. M. MengeneeBa c
COBPEMEHHOH TeOpHel CTPOSHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX U CIOXHBIX BEUIECTB IO rPyIIaM U rnepuogaM. 3HaueHHe MEepUOIMYECKOro 3aKoHa
B Pa3BUTHH HAYKH.

Crtpoenune BemecTBa. XWMHUYECKas CBSI3b. BHIBI XHUMHUYECKOH CBA3M (KOBAJCHTHAs HEIOJSpHAs H
HOJIsIpHAst, HOHHAsI, MeTajIn4eckas). MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOW XHMHUECKOW CBsI3M (OOMEHHBIH
¥ JIOHOPHO-aKLENTOPHBIN). Bomopoanas cBs3b. BaeHTHOCTE. DaeKTpooTpULaTeIbHOCTh. CTENeHb OKUCICHHS.
WoHbl: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOrO U HEMOJIEKYJIIPHOI'O CTPOEHUsI. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. T UITbI
KPUCTAJUTMYECKUX PelIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIIIMUECKON PEIIETKH.

[TonsTue o nucnepcHBIX cucrteMax. MICTUHHBIE M KOJJIOWJHBIE pacTBOpBL. MaccoBasi 10Jsl BeLecTBa B
pacTBope.

Knaccudpukauus  HeopraHmueckux  coenuHeHuil. HomeHknarypa  HEOpraHMYeCKMX  BEIIECTB.
I'enerndeckast CBsI3b HEOPTaHWYECKUX BEILIECTB, MPUHAIESKANIMX K Pa3IMUHBIM KJIacCaM.

Xumuueckast peaxuus. Knaccudukanuss XMMHUECKUX pEaKMid B HEOPraHMYECKONM M OpraHu4ecKoi
XUMHMH. 3aKOH COXPaHEHHUS! MacChl BEILECTB, 3aKOH COXpPaHEHMs W MPEBPAILEHUS SHEPTHMU NPHU XMUMHUECKUX
peakusx.

CKOpOCTh peakiuu, €€ 3aBUCHMOCTb OT pPa3JIM4HbIX (akTopoB. OOpaTHMbIe peakiud. XHMHYECKOe
paBHOBecHe. PaKTOPHI, BIAUSIOIIME HA COCTOAHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle llarense.

Onektponutudeckas muccounanys. CunpHble W ciadble 31eKTpoiuThl. Cpeaa BOAHBIX PAacTBOPOB
BELIECTB: KUCIIasl, HEHTpaJibHas, 1IeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIMH.

DKCIEpUMEHTAIBHBIE METOABl W3Y4YCHMS BEHIECTB W MX TNPEBPANICHUI: JAEMOHCTpAIHs TaOIuI]
«Ilepuonuyeckas cucreMa XxumMuueckux 3nemeHToB J. . Menneneesay, u3yueHue Mojeleld KpUCTaTHYECKUX
pemérok, HabloIEeHUE U OMUCAHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3jlo’KEHUE MEPOKCH]IA
BOJOpPOJa B MPHUCYTCTBHM KaTajlu3aTopa, OINpeAesieHHEe Cpeibl pPacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIbHOIO HHAMKATOPA, PEaKIUH HOHHOrO OOMEHa), MPOBEACHUE MpPAaKTHUECKOl paboTel «BrusHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU PeaKIumy.

PacuéTHpie 3agaun.

Pacy€tbl Mo ypaBHEHUSIM XUMHUYECKUX PEaKLUil, B TOM YHCIE TEPMOXHUMHUYECKUE PACUEThI, pacyEThI C
UCIOJIb30BAaHUEM MOHATHS «MacCcoBasi J10JIs BELLIECTBAY.

Heopranuyeckas Xumusi

Hemeramnbl. Ilonoxenue HemeramuioB B [lepuonumueckoit cucreme Xxumuueckux snemeHtoB 1. U.
MenzeneeBa U 0COOEHHOCTH CTPOEHHsI aTOMOB. PU3HMUECKHE CBOMCTBa HEMETAILIIOB. AJIJIOTPOIUS. HEMETAILJIOB
(Ha mpuMepe Kucopo/a, cepsl, pochopa u yrieposaa).

XHUMHYECKHE CBOWCTBA BaXKHEHIIMX HEMETA/UIOB (raJloreHoB, cepbl, a3ora, ¢ocdopa, yriepoaa u
KPEMHHUS) U UX COEIMHEHUH (OKCUIO0B, KUCIOPOACOAEPIKAIIIMX KUCIIOT, BOJOPOIHBIX COCMHEHHH).

[IpumeHeHne BaXHEUITNX HEMETAIUIOB U MX COEIUHEHHIM.

Merambl. [lonoxenue wmeraioB B Ilepuoauueckoir cucteme xumuueckux snementoB [l W.
MenneneeBa. OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOupe ¢usnueckue
cBoiicTBa MeTauToB. CIsIaBbl METAIOB. DJIEKTPOXUMHUECKHHA Psil HANPSDKEHUH METaJUIOB.

XHUMHUECKHE CBOMCTBAa Ba)KHEMILIMX METayUIOB (HATpHM, Kajdui, KajJbLUWUW, MarHui, allOMUHUH, LMHK,
XpOM, JKeJe30, MeJlb) M UX COCAMHEHUH.

O61ue crocoOsI Moy4eHus: MeTayuioB. [IpuMeneHne MeTamuioB B OBITY U TEXHHUKE.

DKCIepUMEHTaIbHbIE METO/Ibl U3YUYEHHUS BELIECTB U UX NMPEBPALEHUI: U3yuyeHHEe KOJUIEKLUHU «MeTauibl
U CIJIaBbl», OOpa3llOB HEMETA/UIOB, PEIICHWE O3KCIEPUMEHTANIbHBIX 3ajay, HaOJI0JeHUE W OIUCaHHE
JIEMOHCTPAMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aMMOAEHCTBHE THAPOKCH A ATFOMHHHUS C PACTBOPAMHU KHUCIIOT
U 1IEI0Y€eH, KaUeCTBEHHbIE PEAKIIMU HA KATHOHBI METAJLIIOB).

PacuétHeie 3amauu.



PacuéTer Macchl BemecTBa WK 00bEMA Ta30B 110 U3BECTHOMY KOJHYECTBY BEIIECTBA, MAacCe WIIH 00BEMY
OJIHOTO M3 YYaCTBYIOLIMX B pEaKkIMH BELIECTB, pacu€éThl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NMPOIYKTOB
peaKkLuy, el OAHO U3 BELIECTB UMEET IPUMECH.

XHMHSA H KH3Hb

Ponp xuMuM B 00ecredyeHUH SKOJOrMYECKOM, YHEPreTHYeCKOW W IHUINEBOH 0e30IacHOCTH, Pa3BUTUH
MeauLUHbL. [ToHsTHE 0 HayYHBIX METOJaX MO3HAHMS BEILIECTB M XUMHUYECKHX PEAKIIUH.

[Ipencranenus 06 00X HAYYHBIX TMPUHITUIAX TTPOMBIIUICHHOTO TOTYYCHHS BOKHEHIIIUX BEIIECTB.

YenoBek B MHMpE BELIECTB M MaTEpHasOB: Ba)KHEHIIME CTPOMTEIbHbIE MaTepUalbl, KOHCTPYKLIUOHHbBIE
MaTepuasbl, KPackKH, CTEKJO, KepamHKa, MaTepHalibl Ui SJIEKTPOHMKH, HaHOMATepHallbl, OpraHUYECKUe M
MUHEpPAJIbHBIC YIOOPEHHSL.

XuMUSI W 37I0pOBbE UEJIOBEKA: IpaBUia MCIOJIb30BaHUS JICKAPCTBEHHBIX IIpenapaTroB, IpaBHIIa
0e30MacHOro MCIOIb30BAHMS MPENAPATOB OBITOBOM XUMHUH B IOBCEAHEBHOMN KU3HH.

MeXnpeaMeTHbIEC CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3ed NMpH M3ydyeHHHM oOuied ¥ HeopraHumdeckod xumuM B 11 kmacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX TOHSATHH, TaK W TIOHATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMU TSI OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01e ecTeCTBEHHO-HAayuHbIE TOHITHS: HAay4HbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAJIMU3, CHHTES,
K1accu(puKalysi, IepUOJUUHOCTh, HAOJII0IEHUE, SKCIIEPUMEHT, MOJIEIIUPOBAaHKE, U3MEPEHHE, SIBJIICHUE.

dusuka: Matepusi, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, PAAHOAKTUBHOCTD,
MOJIEKYJIa, YJHEPreTHIECKHI yPOBEHb, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3UUECKUE
BEJIMYMHBI U €IMHUIIBI UX U3MEPEHUS], CKOPOCTb.

Buonorus: kietka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH
BELIECTB B OpraHU3Me.

['eorpacdusi: MUHEpaIbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOIIAEMBbIE, TOILIHBO, PECYPCHI.

TexHonorust: XuMH4YeCKasi IPOMBIIIICHHOCTh, METAJLTYpPrHsi, IPOU3BOACTBO CTPOUTEIHHBIX MaTEpUAIIOB,
CEJIbCKOXO03SIMCTBEHHOE MPOM3BOJICTBO, MHILEBAsi MPOMBIIUIEHHOCTh, ()apMalleBTHUECKasi MPOMBIIIJICHHOCTS,
MIPOU3BOJICTBO KOCMETHYECKHX IIPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB, JJIEKTPOHHAsS
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XVMHU HA FA30BOM YPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS 00y4alOIIMMUCS IPOrpaMM CPEIHETO
obmiero odpa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U NIPeAMETHBIM). HayuHo-MeToim4eckoil 0CHOBO# st
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI IPOrpPaMM CpEJHEro oOLero oOpa3oBaHUsS SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIH MOJIXO/.

B COOTBETCTBUHM C CHCTEMHO-ESTEIBHOCTHBIM TMOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX pE3yIbTAaTOB
OCBOEHMs TIpeaMeTa «XHMHUS» Ha YPOBHE CpeaHero oOmero o0pa30BaHUs BbIJIEIEHBI CIIEIYHOIINE
COCTaBJIAIOLIHE!

0CO3HaHHE O0YYAIOMIMMUCS POCCUICKON T'pakJaHCKOH MIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITENILHOCTH U CaMOOIIPEIENICHHIO;

HaJIM4Me MOTHBALMH K 00y4EHHIO;

IeJICHANTPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHHH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LEHHOCTEH H
UCTOPUYECKUX TPAIULIUK 0a30BOH HAYKH XUMHH;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIHLHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIMMU LIEJIOCTHON CUCTEME XMMHUYECKOTo 00pa30BaHMUs;

HAJIMYME [PABOCO3HAHHUS 3KOJIOTMYECKOH KyJIbTypbl M CIIOCOOHOCTH CTaBUTh LIEJIHM U CTPOHUTH
KM3HEHHbBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TIpenMeTa «XUMHA» JAOCTHTAlOTCS B EIWHCTBE YYEOHOH U
BOCITUTATENILHOW [IESTEJIBHOCTH B COOTBETCTBHM C T'yMAaHHMCTHYECKHMH, COLMOKYJbTYPHBIMH, ITyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSMH M HJl€aJlaMH POCCHHMCKOTO I'PakKJaHCKOro oOLIecTBa, NMPHHATHIMU B 00IIECTBE
HOPMAMU M TIpaBWJIAMH TIOBEJCHHS, CIOCOOCTBYIOUIMMH TIPOLIECCAM CAMOIIO3HAHMS, CaMOPa3BUTHI U
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00YUaIOIIHUXCS.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHs IpeaMera «XHUMHUS» OTpaXaroT CHOPMHUPOBAHHOCTH OIIbITA
MO3HABATENIFHOW M TMPAKTUYECKOH eATETbHOCTH OOYYaroIIUXCs MO pealn3ald TMPHHATBIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’kaaHCKOro BOCIIMTAHMA:

0CO3HAHMS OOYYAIOUIMMHUCS CBOMX KOHCTUTYIHOHHBIX TpaB U OOs3aHHOCTEH, YBa)XKCHUS] K 3aKOHY H
MIPABOTIOPSIKY;

IPE/ACTABJICHUSI O COLIMAIbHBIX HOPMAaX U MpaBUIaX MEXIIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH ESITEIBHOCTH TPU CO3JAaHHUHM YUEOHBIX NPOEKTOB, PEHICHUH
y4eOHBIX U MMO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX SKCIIEPHUMEHTOB;

CHOCOOHOCTH MOHUMAThH M NIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBbI JIPYTHX [P aHAIHU3e
pa3IMYHBIX BUJIOB YUE€OHOI NIESTETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOLICHHUSI K ICTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHOW XUMUM;

YBaXXEHHS K TPOIIECCY TBOPYECTBA B 00JIACTH TEOPHUU U MPAKTUYECKOTO MPUMEHEHUS! XUMHUU, OCO3HAHUS
TOTO, YTO JAOCTHXKEHUS HAYKU €CTh Pe3yJIbTaT JAJIUTEIbHbIX HAaOJI0JeHUH, KPOIOTIUBBIX SKCIEPUMEHTAIbHBIX
MIOMCKOB, IOCTOSIHHOTO TPY/ia YYEHBIX U IPAKTHKOB;

WHTEpeca M TO3HABATEIBHBIX MOTHBOB B TOJYYEHHH U TMOCJIEIYIOIIEM aHali3e WHPOpPMALUU O
MEPEIOBBIX JIOCTHIKEHHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMUS, dTHUECKOTO MOBEICHUS;

CHOCOOHOCTH OLIEHMBATh CUTYAlUH, CBSI3aHHbIE C XUMHUYECKUMH SIBJICHUSIMH, 1 IPUHHUMATh OCO3HAHHBIE
pelIeHHs, OPHEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHHE W TOCTYIKH CBOMX TOBApUIICH C MO3UIMKA HPABCTBEHHBIX H
HPaBOBBIX HOPM U OCO3HAHHUE MOCIE/ICTBUIA ITHX IOCTYIIKOB;

4) popMHpOBaHHSA KYJIbTYPbI 310POBbS:

MIOHMMAaHUs LEHHOCTeH 370poBoro u 6OezomacHoro obpas3a >KHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOmo/ieHHss MpaBui OE30MacHOr0 OOpalleHUs] C BEILIECTBAMH B OBITY, TMOBCEIHEBHOH JXH3HH H B
TPYAOBOM AESTEIBHOCTH;



MOHMMaHHS I[IEHHOCTH TMPaBWJ WHAWBUAYAIFHOTO M KOJUIGKTUBHOTO O€30MacCHOrO TOBEICHUS B
CUTYAIIMAX, YTPOXKAIOLIMX 30POBBIO U KH3HH JIFOJICH;

OCO3HAHMS TOCIEICTBUA M HENPUATHS BPEIAHbIX MpPUBbIUEK (YNOTpeOJIEHUs! aJIKOroJisi, HApKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHHMKATUBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKON JeATeIbHOCTH, OOILECTBEHHO
MOJIE3HOM, TBOPUECKOH U APYTHX BUIAX JCATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PELICHUMH MPAKTUYECKUX 3a/1a4 COIMAJIbHON HarpaBJIEHHOCTH (B
paMKax CBOEro KJiacca, IKOJIbI);

MHTEpeca K NPaKTHUYECKOMY H3YHEHHIO Mpo(QecCHii pa3iudHOro poAa, B TOM YHCIE Ha OCHOBE
HPUMEHEHUsI PEIMETHBIX 3HAHUHN 110 XUMHH;

YBOXKXEHHS K TPYJLy, JIIOJIIM TPy U pe3yJibTaTaM TPY0BOH JesITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaTbHOHM TPAaeKTOPHH 00pa3oBaHMs, Oymymiei npodeccun
U peayin3aliii COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
HMHTEPECOB M MOTpeOHOCTEH 00111eCTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKH 1IeJIECO00Pa3HOro OTHOLICHUS! K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHHUS JKU3HH Ha
3emie;

NOHUMAaHUS TJI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHUE TPHPOTHON M COLIUAIILHON CPEIbl;

OCO3HAHMS HEOOXOJUMOCTH UCIIOJIb30BAaHHMSA  JOCTHIXKEHMH XUMHM JJIsi  pEIIEHHs  BOIPOCOB
palMOHATIBHOTO MTPUPOIONIOIH30BAHUS;

AKTHBHOTO HENPHUATHA JACHCTBHM, NPHHOCAIIMX BpPEA OKpYXKAlOIIEeH MNPUPOAHON cpele, yMeHHs
MIPOTHO3MPOBATh  HEONArONPHUITHBIE SKOJIOTUYECKHUE IIOCIEJICTBHS  HPEANPHHUMAEMbIX JEHCTBHH U
MPeOTBPANIATh UX;

HAQJIMYUSL Pa3BUTOrO HKOJOTMYECKOTO MBILNUICHHS, 3KOJIOTMYECKOH KyJbTYpbl, OMNBITA JAEATEIbHOCTH
9KOJIOTHUECKOW HANpaBIEHHOCTH, YMEHHUSI PyKOBOJICTBOBATHCS MMM B IO3HABATENILHOW, KOMMYHHUKATUBHOU U
COLIMAIEHOW TPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO MTPOTHBOCTOSTh UACOIOTHH XeMO(hoOuH;

7) 1eHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH H
00IIECTBEHHOH MPAKTHUKH;

NOHUMAaHHUs CHeUU(PUKA XMMHH KaKk HayKH, OCO3HaHHMs €€ posih B (POPMHUPOBAHMH PallMOHATBHOTO
HAYYHOT'O MBIIUICHUS, CO3/1aHUH LIEJIOCTHOTO MPEJCTABICHUs 00 OKPYKAIOIEM MUPE KaK O €JMHCTBE TIPUPOJIbI
U 4YeIOBEKa, B IO3HAHMHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEHICHHH MpPOoOJIeM COXpPaHEHUS MPHUPOIHOTO
PaBHOBECHS;

yOexIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH Ul COBPEMEHHOW LMBHIIM3AIMU: B €€ TYMaHUCTUYECKOM
HAIpaBJICHHOCTH ¥ Ba)XXHOW POJIM B CO3JaHMHM HOBOW 0a3bl MaTepUalbHOW KYJIBTYpBI, PEHICHUU TIIO0AIBHBIX
npoOJieM YCTOHYMBOIO pa3BHTHSI YEIOBEUYECTBA — CHIPHEBOH, YHEPreTHUECKOM, NMUILIEBOMH M KOJIOTHMYECKOH
0e30MacHOCTH, B pa3BUTHH MEIHMIMHBI, OOECHEYEHUH YCIIOBHH YCIEUIHOrO TpyJa M OSKOJOTHYECKH
KOM(OPTHOM KHU3HH KaX/IOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOH TI'PaMOTHOCTU: IOHHUMAaHMUS CYIIHOCTH METOJOB I103HAHMS, HCIOJIb3YEMBbIX B
€CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIOJIb30BATh MOJIyYyaeMble 3HAHHs JIJIsl aHaIu3a U OOBSICHEHHs SIBJICHUI
OKpY’KaIOIIero MUpPa M MPOUCXOAANIMX B HEM W3MEHEHHUH, YMEHHs JellaTh OOOCHOBaHHBIC 3aKIIIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOLIMXCSI JAaHHBIX C LIEJIBIO MOTY4YEHUS I0CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSTENILHO HMCIOJIb30BATh XMMUYECKUE 3HAHHS JUIS PELICHUs MMPOOJIeM B peasibHbIX
KU3HEHHBIX CUTYAIHsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKON esITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEephIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K AaKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSAM TpyJa B pa3iHuHbIX cepax npodheCCHOHAIBHOMN 1ESTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS Y4eOHOro mpeamera «XUMHs) Ha YPOBHE CPEIHEro oOIiero
00pa3oBaHHsl BKIIOYAIOT:



3HAYMMBIE JJ1s1 POPMHUPOBAHUSI MUPOBO33PEHUS 00YHAOIIIXCS MEXKAUCIUITIIMHAPHbIE (MEKIIPEIMETHBIE)
oOlIeHAYYHbIE TIOHATHS, OTPAXAIOIIUE LIEJIOCTHOCTh HAYYHON KapTUHBI MHpa M CHEHU(HUKY METOH0B
MIO3HAHUsl, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPT U, sIBJIIEHHE, IIPOLIECC, CUCTEMA,
Hay4HbIH (aKkT, TPUHINI, THUIIOTE33, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, HCCIEeNIOBaHUE, HAOIOJCHHUE,
U3MEpPEHHE, YKCIIEPUMEHT U JIPyTHE);

yHHUBEpcajJbHble  yueOHble JeHcTBHs  (IIO3HaBaTeJIbHbIE, KOMMYHUKATHBHbBIE, PETYJSTHBHBIE),
obecrieunBaronie  (GopMUpoBaHHE  (YHKIMOHAIGHOW TPAMOTHOCTHM W  COLMAIBHOW  KOMIIETCHIIUU
00yyYaroLuXCs;

CHOCOOHOCTh O0YyYaroIMXCsl MCIOJIb30BaTh OCBOEHHbIE MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHUECKUE
3HAHWS U YHUBEpPCAIbHbIC ydeOHbIe ICHCTBHS B IO3HABATEIILHON M COLIMAIIEHOW MPaKTHKE.

MeranpeaMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIA/IECHHE YHHBEPCAJIbHBIMH y4eOHBIMH MO3HABATEIILHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMHU.

OBJajieHHe YHHBEPCATbHBIMH Y4eOHBIMH MO03HABATEIbHBIMH 1eHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe e CTBUA:

CaMOCTOSITENILHO (hOPMYIIMPOBAThH U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpeNeNATh LENH JACATeNIHOCTH, 3a/aBasi MapaMeTpbl W KPUTEPHUH HX JIOCTHXKEHHS, COOTHOCHUTH
pe3yJIbTaThl ACATEILHOCTH C IOCTABJICHHBIMU LENISIMHU;

UCIIONIb30BaTh MPU OCBOCHUU 3HAHUI NPUEMBI JIOTMYECKOTO MBINIUIEHUS — BBIACATH XapaKTEpHBIE
MPU3HAKKA TIOHATUI W YCTAaHABIMBATh MX B3aMMOCBSI3b, HCIIOJIF30BATh COOTBETCTBYIOIIWE MOHSATHS ISt
0OBSICHEHUsI OT/IEJIbHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPHUH ISl KJIacCU(HUKAIIMU BEIIECTB U XMMUYECKUX PEaKIIUi;

yCTaHABIIMBATh TPUYHHHO-CIICJICTBEHHBIC CBSI3M MEXK/Ty N3y4aeMbIMH SBIICHUSIMU;

CTPOMTH JIOTHYECKHE pacCyXIeHHus (MHAYKTHBHBIC, JEAYKTHBHbIC, [0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH BHIBOJIBI U 3aKITIOUEHHS;

NPUMEHSATh B TIPOLECCE MO3HAHUS, HCHONb3yeMble B XUMHH CHMBOJIHYECKHE (3HAKOBBIC) MOJEIIH,
peo0pa30BbIBaTh MOJICIIbHBIE MPEICTABICHHS — XUMHUYECKHH 3HaK (CHMBOJI) 3JIeMEHTa, XUMU4ecKas (opmyia,
ypaBHEHHE XHMMHUYECKOH peakiuu — MpHU pelIeHUHM Y4eOHbIX MO3HABATENILHBIX M IPAKTHUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIC TPENCTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB HM3Y4aeMBIX
BEIIECTB ¥ XMMHUYECKUX PEaKIIHH.

2) 0a3oBble Hccie10BaTeIbCKHE AeHCTBHA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHHS BEHIECTB M XMMUYECKHUX PEaKIIHi;

GopMynMpoBaTh LENH W 33Ja4d HCCIEJOBaHMS, HWCIIOJIb30BaTh IIOCTABJICHHBIE U CAMOCTOSITEIBHO
chopMyIMpOBaHHbIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI U1l (JOPMHPOBAHUS TUIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJIaJICTh HABBIKAMH CaMOCTOSTEJILHOTO IUIAHUPOBAHMS W TPOBEACHHS YYCHHYECKHUX OSKCICPUMEHTOB,
COBEpILEHCTBOBATh YMEHMs HA0JIOATh 3a XOJIOM IPOLECCa, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0 Pe3yJIbTar,
(dopmynupoBath 0000IIEHHMSI M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIETATOB HCCIIECIOBAHUS,
COCTaBJIATH 0OOCHOBAaHHBIN OTUET O MpOJeNaHHOM pabdoTe;

npuoOpeTaTh OMNBIT YYEHHUYECKOH HCCIEeOBAaTe/IbCKOM M IMPOEKTHOH JeATENbHOCTH, MPOSBISAThH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIILHOMY TIOMCKY METOJOB pEHICHUS MpPaKTUYECKUX 3ajad,
MPUMEHEHUIO PAa3IMYHBIX METO0B MO3HAHMUS.

3) padora ¢ uHopmanmeii:

OPUECHTHUPOBATBCS B pA3IMYHBIX HMCTOYHHMKAX HH(oOpManuu (HAy4yHO-TOMYJIsIpHAs —JIMTEpaTypa
XMMHUYECKOTO COJIEpXKaHUs, CIIpaBOYHbIe MocoOus, pecypchl MHTepHera), aHanu3upoBaTb WHGOPMALUIO
pa3IMYHBIX BUJIOB U (DOPM IPEJICTABICHHS, KPUTHUYECKH OLEHUBATh €€ JJOCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTD;

(GopMynHpOBaTh 3ampoChl U TPHMEHSTh PA3JIMYHBIC METOJbI TPH MOUCKE U OTOOpe HH(OpMAIUH,
HEoOXO0MMOI1 JU1s BBITIOJIHEHUS YYEOHBIX 3a/1a4 ONpeIeIEHHOTO THIIA;

pUOOpPETaTh ONBIT HCIIOJIb30BaHKUS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH M pa3IHYHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMaNbHYIO (OpMy TMpeacTaBieHUs HH(OpMaUUu (CXeMbl, TpaduKwu,
JMarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHE);

UCMONB30BaTh HAY4YHBIH S3bIK B KAuecTBEe CpeACTBAa Mpu paboTe C XUMHUYECKOH uH(popManueii:
NPUMEHSATh MEXIpPeAMETHbIE ((PU3MUECKHe U MaTeMaTHYeCKHUE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aO0OpeBUATYpPHI,
HOMEHKJIATYPY;

UCIOJIb30BaTh U PE0OPa30BBIBATH 3HAKOBO-CUMBOJIUUECKUE CPEJICTBA HATIISITHOCTH.



OBJj1ajieHHe YHHBEPCATbHBIMA KOMMYHHKATHBHBIMH J1eiCTBHSIMHU:

3a7[aBaTh BOTIPOCHI MO CYLIECTBY OOCYKIae€MOil TEMBI B XOZ€ JAMAIOra W/WUIIH JTUCKYCCHUH, BBICKA3bIBATh
uzeH, GopMyJIHpPOBaTh CBOM MPEIJIOKEHHUS] OTHOCUTENIFHO BBIIOIHEHHUS MPEUIOKEHHOM 3a/1auH;

BBICTYIATh C MPE3CHTALMCH PE3yJIbTATOB MMO3HABATEIBHON JIEATEIBHOCTH, MOIYUYCHHBIX CAMOCTOSATEIIHLHO
WJIK COBMECTHO CO CBEPCTHHKAMHM IMPHU BBITIOJIHEHUH XHMHYECKOrO HKCIIEPUMEHTa, MPAKTHIECKONW paboThl M0
HCCIICZIOBAHUIO CBOMCTB M3y4YaeMBbIX BEIIECTB, pealH3alu yuyeOHOro mpoekra u (OpMyJIHpOBATh BHIBOJBI MO
pe3ysbTataM MpPOBEACHHBIX HCCIETOBAHMNA TyTEM COTJIACOBAHUS TMO3MIMKA B XOAe 0OCYXIeHHs W OOMeHa
MHEHHUSIMH.

OBJjajieHHe YHHBEPCAJIBLHBIMH PEry/JIsSITABHBIMH 1€l CTBUSMU:

CaMOCTOSITENIPHO TJIAHUPOBATh M OCYHIECTBISITH CBOKO TMO3HABATEIBHYIO JESTEINBHOCTH, OMpEAenss e
eI M 3a/la4d, KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IMpEjiaraeMblii aaropuTM
JICHCTBHI MPHU BBIMOJIHEHUU YYEOHBIX U UCCIICIOBATEILCKUX 3a/1a4, BHIOMpaTh Haubosee 3((HheKTUBHBIH crioco0
UX PEIICHHUS C y4ETOM TONTyYCHUS] HOBBIX 3HAHUIA O BEIIECTBAX M XUMHUYECKUX PEaKIIHsX;

OCYILECTBJISITH CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHalln3a M CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpeaMeTHbIe pe3ynbTaThl OCBOEHHA Kypca « OpraHndeckas XMMUsD OTPaXKaroT:

c(OpMHPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOW COCTABISIOIIEH €CTEeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XMMHUH B MO3HAHWUH SIBICHUI NPUPOABI, B ()OPMHUPOBAHMU MBIIUICHHUS U KyJIbTYPbl JIMYHOCTH, €€
(YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOIUMOH [UIS pEIICHHs NPAKTUYEeCKUX 3a7ad U HKOJIOTHYECKH
000CHOBaHHOI'O OTHOLLIEHUS K CBOEMY 3/10POBbIO U IIPUPOJIHOM Cpeie;

BIaJICHUE CHUCTEMOM XHMHUYECKHMX 3HaHHUH, KOTOpas BKJIIOYAET: OCHOBONOJIAraloONIUe MOHATHS
(XMMUUECKHII ~ 3JIEMEHT,  aToM,  DJJIEKTpOHHas  00OJ0oYKa  aroma,  MOJIeKyJla,  BaJEHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, XUMHUECKasl CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaILEHHAs), MOJIb,
MOJIIpHasi Macca, MOJISIPHBIH OOBEM, YIIepoAHBIH cKeneT, (YHKIMOHAIbHAs TpyIIa, pagukall, H30MepHs,
M30MEpBI, TOMOJIOIMYECKHH D5, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA M a30TCOJEpIKalllie COEAWHEHHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUH W 3aKOHbI (TEopHus
CTpOEHHUs opraHuueckux Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3bIK XUMMHU; MUPOBO33PEHUYECKHUE 3HAHUS, JIeKalMe B OCHOBE NMOHUMAaHUs NMPHUYMHHOCTU U
CHCTEMHOCTH XHMMHUYECKHX SBJICHHH, (DAaKTONIOTMUECKHE CBEIEHHMS O CBOWCTBAX, COCTABE, IOJNYYEHUH U
0e30macHOM HCHONb30BaHUM BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M NPAKTHUECKOH AEATENbHOCTH
4eI0BEKa;

c(OPMUPOBAHHOCTh YMEHHMH BBIABISATH XapaKTEpHbIC IPU3HAKK [OHSATUH, YCTaHABIUBATh MX
B3aMMOCBSI3b, MCIOIB30BATh COOTBETCTBYIONINE MOHATHUSA NPHU ONMUCAHUU COCTaBa, CTPOSHMS M IpeBpalleHUil
OpraHMYeCKUX COEIMHEHHIA;

c(OpPMUPOBAHHOCTb YMEHUH MCIIOJIB30BATh XUMUYECKYIO CUMBOJIHMKY JUIS COCTABJIEHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OpPMyJ OpPraHWYECKHMX BEHIECTB M YPAaBHCHUH XUMHYECKUX
peaKklHii, U3roTaBIMBaTh MOJENIN MOJIEKYJ OPraHMYECKHX BEIIECTB Ul MIUIIOCTPAlMU UX XMMHYECKOro U
IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OPMHUPOBAHHOCTH YMEHHUH YCTaHABIWBATH IIPUHAUICKHOCTh M3YYEHHBIX OPraHMYECKHX BEILECTB I10
MUX COCTaBy M CTPOEHHIO K OIpEAENEHHOMY KJacCy/Tpylne COEAWHEHUH (yrieBOJOpOJbl, KUCIOPOA H
a30TCOZAEPIKALME  COEIMHEHHs, BBICOKOMOJICKYJISIPDHbIE COCAMHEHUs), JaBaTb MM  Ha3BaHUS IO
cucrematudeckoir Homenknatype (IUPAC), a Ttakke NpUBOAWTH TPUBHAJIbHBIC HA3BaHUSI OTIENIBHBIX
OpraHMYeCKUX BEILECTB (STHJEH, NMPONMJIEH, alEeTUIIEH, STHIECHTJIMKOIb, INIMLIEpHH, (eHon, Gopmanbaerua,
aleTanbJerusl, MypaBb1Has KACJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs! KUCIIO0Ta, CTEApUHOBask KUCIIO0Ta, IIII0K03a,
(bpyKTo3a, KpaxMal, HeJITI0JI03a, TIIUIHH);

c(OPMUPOBAHHOCTb YMEHHUSI ONpPENENATh BHAbl XUMHMYECKOW CBSI3M B OPraHWYECKHX COCIMHEHMSX
(onuHapHBIE U KpaTHLIE);

c(hOpMHPOBAHHOCTh YMEHUS NPUMEHATH MOJOXKEHUS TEOPHUH CTPOEHUS OpraHW4YecKHux BemiecTB A. M.
bytnepoBa a1t 0OBsICHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHMS; 3aKOH COXPAHEHHS
Macchl BELECTB;



c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PH3UUECKUE U XHMMUYECKHE CBOHCTBA
TUIHWYHBIX TNPEJCTAaBUTENICH pa3IMYHbIX KJIACCOB OPraHUYECKHX BELIECTB (METaH, 3TaH, 3THJICH, NPOIMIIEH,
aueTwieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH30J1, METAHOJ, 3TaHOJI, STHUJICHIJIMKOJb, TIULEPUH, (EHOII,
aleTaablerul, MypaBbHHasi U YKCYCHAasl KHCJIOTBI, IJII0KO3a, KpaxMall, [eJUII0J103a, aMUHOYKCYCHAasl KACIIOTa),
WILTIOCTPUPOBATH FEHETUYECKYIO CBSA3b MEXK/y HUMH yPaBHEHUSMH COOTBETCTBYIOLIMX XUMUYECKHX PEaKLHUil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (pOpMy.I;

c(OpPMHUPOBAHHOCTH YMEHHMS XapaKTEPH30BaTh UCTOUHUKH YTJIEBOJOPOIHOIO ChIphs (HE(Th, MPUPOAHBII
ras, yroiib), crioco0bl X rnepepaboTKu 1 NPaKTHYECKOe IPUMEHEHHUE MIPOLYKTOB NepepadoTKy;

c¢(hOpMHUPOBAHHOCTh YMEHHUH IMPOBOAMTH BBIYMCICHHUS MO XHMHUYECKHM YpaBHEHHsIM (Macchl, 0ObéMa,
KOJIMYECTBA UCXOAHOIO BEIIECTBA MM MPOAYKTa PEaKIHK 110 U3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY OAHOIO
M3 UCXO/HBIX BELIECTB MM MPOAYKTOB PEAKLIUH);

c(OPMUPOBAHHOCTh YMEHMH BIIaJleTh CUCTEMOH 3HAHMH 00 OCHOBHBIX METOAAX HAY4HOIrO IO3HaHUS,
UCIIONB3YEMbIX B XUMHH IpPH U3YYCHUH BELIECTB M XUMHYECKHMX SBICHHH (HabmioneHuWe, H3MEpeHHe,
HKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BaTh CHCTEMHbIE XUMHMYECKUE 3HAHHS JUIS MPHHATHS PELICHUH B
KOHKPETHBIX )KU3HEHHBIX CHUTYalHsIX, CBS3aHHBIX C BELIECTBAMH U HX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTH YMEHHH COONIONATH NpaBHiIa IOJIB30BAHIS XUMHYECKON ITOCYI0H U 1a00paTOPHBIM
o0Oopy/si0OBaHHEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMU B COOTBETCTBMM C HMHCTPYKLHUSAMHU 10
BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB;

cOPMUPOBAHHOCTE yMEHHMH IUIAHHPOBATh M BBHINOIHATH XMUMHYECKHH ODKCIEPUMEHT (TpeBpalleHus
OpraHMYeCKUX BELIECTB IMPH HArpeBaHUM, MOJIYYECHHE STHIECHA W HM3Y4YEHHE €ro CBOWCTB, KaueCTBEHHbIC
peakUy OpraHWYeCKHX BELIEeCTB, JAEHATypauus OEJIKOB INpH HAarpeBaHUH, LBETHbIE peakUMU OCJIKOB) B
COOTBETCTBHM C IPAaBWIAMH TEXHHKU O€30MaCHOCTH IMpH OOpAIlEHMH C BEIIECTBAMU M J1a0OPaTOPHBIM
000pyI0OBaHUEM, MPEACTABIATH PE3yJIbTaThl XMMHUYECKOrO HKCIEPUMEHTa B (opMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIUX PeakMi U (POPMYIHMPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTH YMEHHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 MH(OpMALUIO, TOIydaeMylo H3
Pa3HBIX UCTOUYHHMKOB (CpeacTBa MaccoBoi uHdopmauuu, HTEpHET U APYTUX);

c(hOpMHPOBAHHOCTh YMEHHH COOIIOAATh MPAaBUiIa SKOJIOTHUECKHU LEIecO00pa3HOro MoBeAeHUs B ObITY U
TPYIOBOH JEATEIBHOCTH B IEISIX COXPAaHEHUs CBOETO 3JI0pPOBbS M OKpY)KalOIIeHl HpUPOJHOH cpensbl,
0CO3HaBaTh ONACHOCTb BO3AEHCTBHS Ha JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cMmbicn nokaszatens [1JIK, moscHsATe Ha mpumepax CrocoObl YMEHBIICHHUS U MPENOTBPAIIEHHUS UX BPEIHOTO
BO3/JICHCTBHS HA OPraHU3M YEJIOBEKa;

JUis O00YYalolUXCSl C OrPaHUYEHHBIMH BO3MOXHOCTSMH 3/10pOBbSI: YMEHHE IPHUMEHSATh 3HaHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHHS BEILECTB U XUMHUYECKUX SIBICHHH;

UL CHIENBIX M CIA0OBHISIMX OOy4aroUIMXCs: YMEHHE HCIIONb30BaTh PENbe(HO-TOYECHHYIO CHCTEMY
o6o3nauenuit JI. bpaitns ais 3anucu XuMuueckux Gopmyit.

11 KJIACC

[IpeaMeTHbIe pe3ynbTaThl OCBOEHHs Kypca «OO011as 1 HeOpraHu4ecKas XUMHs» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH: O XUMHYECKOW COCTABISIONICH ECTECTBCHHO-HAYYHON KapTHHEI
MHpa, POJIM XMMUU B MO3HAHUM SIBICHUH MPUPOJbI, B (POPMUPOBAHUU MBINUICHUS W KYJbTYpPbI JINUHOCTH, €€
(DyHKIIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOJUMOM /Il PpELICHUS NPAKTHYECKUX 3a/a4 M OKOJOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO M MIPHUPOAHOI CpeJie;

BJIQJICHUE CHUCTEMOH XMMHYECKHMX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIMOJIAralole MOHATHS
(XMMUYECKHUI 3JIeMEHT, aToM, M30TOM, S-, p-, d- 3JeKTpOHHBbIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJA, MOJIb,
MOJIApHBIA 00BEM, BAJIEHTHOCTH, OJJIEKTPOOTPULIATEIILHOCT, CTENEHh OKHUCIICHUS, XHMHYECKas CBS3b
(xoBaneHTHasl, WOHHAs, METa/NIMYecKasi, BOJOPOJHAs), KpPUCTAJUIMYECKas pEeHIETKA, TUIBl XUMHYECKHX
peakuuii, pacTBOp, 3JEKTPOJIUTBL, HEAJIEKTPOJIMUTHI, 3JCKTPOJIUTUYECKAs] JAUCCOLMALMUS, OKHCIUTEIb,
BOCCTaHOBUTEINIb, CKOPOCTh XHMHUYECKOW pEaKIMH, XUMHYECKOE PABHOBECHE); TCOPHH U 3aKOHBI (TEOpHS
ANEKTPOJUTUYECKON auccounanuu, nepuoandeckuii 3axkoH . M. MenneneeBa, 3aKOH COXpaHEHHUS MaccChbl
BELICCTB, 3aKOH COXPAHEHUs M NPEBPALICHUS SHEPTMU TNPU XUMHYECKHUX pEaKLUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIIWE B OCHOBE MOHMMAHUS MPUIHMHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHHH, (PAaKTOJIOrMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBE, IOJYYEHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIIMX HEOPTraHMYECKHUX BEILECTB B OBITY M NMPAKTHUYECKOM JEATEIbHOCTH
YeNIOBEKa;



c(hOpMHPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHbIC TPU3HAKA TIOHSITHN, YCTAHABIMBATh HX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS IMpPU ONUCAHUM HEOPraHMYECKUX BEUIECTB M HUX
MIpEeBpaIICHU;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJIH30BATh XUMUUECKYIO0 CUMBOIIUKY IJIsi COCTABICHHS ()OPMYJT BEIIECTB
W ypaBHEHMH XMMHUYECKHX peakiui, cucremaruyeckyro HoMeHKnaTypy (IUPAC) u TpuBmanbHble Ha3BaHUS
OT/EJIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ra3, yrileKUCIbIH a3, aMMHaK, raméHasi u3BeCcTb, HeraméHas
U3BECTh, MUThEBAS COMA, TUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUH ONPENENATh BAJICHTHOCTh M CTEIIEHb OKHCJICHUS! XUMHYECKHX JJIEMEHTOB B
COCAMHEHUSIX PAa3JIM4YHOrO COCTaBa, BUJ XHUMHUYECKOH CBS3M (KOBaJE€HTHas, WOHHAs, MeTaJulMuecKas,
BOJIOPOHAs) B COEIUHEHUSX, THUI KPUCTAUIMYECKOW pEmIETKH KOHKPETHOTO BelllecTBa (aroMHasi,
MOJIEKYJISIpHAsi, WOHHAs, METaJUIMYecKasi), XapakTep Cpeabl B BOJHBIX pPACTBOpPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTAHABIMBAThH MPUHAICKHOCTh HEOPTaHMYECKHX BEHIECTB MO MX COCTABY
K OIpelIesIEHHOMY KJIacCy/TpyIie COeIMHEHHUH (ITPOCThIE BEIIECTBA — METaUIbl M HEMETasUlbl, OKCHJIbI,
OCHOBAHHUS, KUCJIOTBI, aM(pOTEPHBIE THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT mepuoaudeckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPHPOBAThH €r0 CUCTEMATH3UPYIOLLYIO, OOBSICHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIIUH;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB XMMHUECKHX AJIEMEHTOB
14 nepuonoB [lepuoanueckoil cucTeMbl XUMHUECKHX 3J1eMeHTOB [[. . MeHeneeBa, UCTIONb3Ys MOHATHUS «S-,
p-, d-3JIEKTPOHHBIE OPOUTANINY», «IHEPIrEeTUIECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHs CBOWMCTB
XUMHMUECKUX 3JIEMEHTOB M UX COEAMHEHHUH Mo mepuoaaMm u rpymnmnam Ileprognueckoi cUCTEMbl XMMHUECKHUX
anemeHTOB JI. 1. MeHnneneena;

c(OPMHPOBAHHOCTh YMEHHH  XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHUYECKUX BELIECTB Pa3lIMUHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHHE I€HETUYECKOHM CBS3M MEXIy
HEOPraHUYECKUMH BEIIECTBAMH C TOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(hOPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHUYECKHE PEAKLUH I10 Pa3IHYHBIM IpPU3HAKAM
(4ucity ¥ cocTaBy pearupyromux BEILECTB, TEIUIOBOMY 3((eKTy peakiuu, U3MEHEHUIO CTEleHeH OKUCIICHHS
3JIEMEHTOB, 00PATUMOCTH PEaKIIMU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATH YPAaBHEHHS PEAKIMH pa3JIMYHBIX THUIIOB, IOJHBIE |
COKpAalLEHHbIEC YPABHEHUS PEaKLIMi HOHHOTO 0OMEHa, yUUThIBAs YCJIOBHSI, MPU KOTOPBIX 3TH peaKiUu UIYT 10
KOHII;

c(hOpMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIMHU, OITBEPIKIAIOIINE KAYECTBEHHBII COCTaB PAa3JIMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IMYTEM HOHBI, MPHCYTCTBYIOIME B BOIHBIX PACTBOPAX
HEOPraHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH pACKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOIO OajlaHCca 3TUX peaKLuii;

c(hOPMHUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOH pEeakiMu OT Pa3IUUHBIX
(bakTOpOB; XapakTep CMEIICHHUsS XMMHYECKOrO pABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO0 BO3JCHCTBHS
(npunnun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh XHMHYECKHE TPOLECCHI, JIeKAIIME B OCHOBE
MPOMBIIIJICHHOTO TOJIYYE€HHsI CEpHOM KHUCJIOTHI, aMMHUaKa, a Takke c(HOpMHPOBAHHOCTH IMpEJCTaBICHUNH 00
001IMX HAyYHBIX MPUHIHUIAX U SKOJOTHYECKUX NMpobieMax XMMHUECKOTO POU3BO/ICTBA;

c(hOPMHPOBAHHOCTh YMEHHI IMPOBOJUTH BBIYHUCICHUS C HCIIOIb30BAHUEM IIOHSATHS «MaccoBasi OIS
BELIECTBA B pacTBOpe», OOBbEMHBIX OTHOIICHWH TIa30B IMPH XUMHUYECKHUX PEaKLHMsAX, MAacChl BELIECTBA WJIU
00bEMa ra3oB M0 U3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe MM 0OBEMY OJTHOTO M3 YHYACTBYIOUIMX B PEAKIHH
BEIIECTB, TEIJIOBOro 3((dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEMIECTB, MPEBPALICHUS U
COXpaHEHHUS SHEPIUH;

c(OpMHPOBAHHOCTh YMEHHUI COOJIIOATh MpaBHiia MOJb30BAHUS XUMHYECKOH MOCYIOH | JIaOOPaTOPHBIM
obopynoBaHHeM, a TakXKe MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHAMH II0
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIIBITOB;

c(OpPMHPOBAHHOCTh YMEHUI IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHHA 3KCIIEPUMEHT (pa3jiokeHue
MEepoOKCHIa BOJOPOAA B MPUCYTCTBHM KaTaau3aTopa, OMpEeNIeHHE CpeAbl PACTBOPOB BEIIECTB C MOMOIMIBIO
YHUBEPCAIBHOTO MHJIMWKATOPA, BIMSIHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMH, PEaKIHH
HMOHHOTO OOMEHAa, KaueCTBEHHbIE PEaKlMH Ha Cyib(dar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHne YKCIEePUMEHTANBHEBIX 3a/1ad 1o TeMaM «Metamiey u «Hemeramibl») B COOTBETCTBHU C IpaBUIAMHU



TEXHUKH O€30MacHOCTH MpH OOpalleHHH C BEIIeCTBAaMH U JIAOOpaTOPHBIM 00OpPYJOBaHUEM, IPEICTABISATH
pe3yJbTaThl XMMHYECKOTO SKCIepUMeHTa B (OpME 3allUCH YpaBHEHMH COOTBETCTBYIOUIMX PpEaKIUid U
(hopMyIHpOBaThH BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3UPOBATh XUMHUECKYI0 MH(OPMAIHIO, TOIYIaeMyr0 H3
pa3HbIX UCTOYHUKOB (CPEJCTBa MACCOBON KOMMYHHUKaIUK, IHTepHET U Ipyrux);

c¢(hOpMHUPOBAHHOCTh YMEHUI COOJIOATh TPaBHUJIa YKOJOTUYECKH 1LIEI1eCO00pa3HOro MOBEACHHsI B OBITY U
TPYIOBOH JESITEIBHOCTH B IIENSX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOUIEH HPUPOAHOH Cpelsl,
OCO3HaBaTh OINACHOCTb BO3ICHCTBUS HAa JKUBBIC OPraHU3Mbl ONpPEIENEHHBIX BELIECTB, IOHUMAas CMBICI
nokazarenst [IJIK, mnoscHsaTh Ha mnpuMepax crnocoObl YMEHbLIEHHS W MPEJOTBPALICHUS HX BPEIHOTO
BO3/ICHCTBHS HAa OPraHU3M YeJIOBEKa;

Uil 00y4aroUMXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBbSI: YMEHHME INPHUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHUS BEIECTB U XUMHUECKUX SIBJICHUII,

IUIS CIIENBIX W cIabOBHIMIIMX OOydYaIOMIMXCSA: YMEHHE HCIOJB30BaTh PENbe(hHO-TOUCHHYIO CHCTEMY
o6o3nauenunit JI. bpaidnst s 3anucu XxuMuueckux Gopmyir.



Kputepuu oueHuBaHUs U HOPMbI OLIEHOK 00y4aloUIUXCS
OrMeTKa «S5»:
OTBET MOJIHBII U MPaBUIIbHBIA HA OCHOBAHMH U3YUYEHHBIX TEOPHIi;
MaTepua U3JI0KEH B OTpeAeSICHHON JIOTHYECKOH MOCIeI0BaTEIbHOCTH
OTBET CAMOCTOSITEILHBIN.
OTBeT «4»:

OTBET TOJIHBIM U MPABWILHBIA HA CHOBAHUU M3yUCHHBIX TCOPHI;
- MaTepuall M3JIOKEH B OMNPEACJICHHOM JIOTHUECKOW IMOCJIEeIOBATEILHOCTH, TPU 3TOM JOIYIIEHbI JBE-TPH
HECYIIECTBEHHbIC OLUMOKH, UCITPABJICHHBIC TTO TPEOOBAHUIO YUUTEIS.

OrMeTKa «3»:
- OTBET IOJIHBIH, HO MPH 9TOM JIONYIlIEHa CYIIECTBEHHAs! OIIMOKA UM OTBET HETIOJIHbIMN, HECBA3HBIM.

OTMeTKa «2»:
- TpU OTBETe OOHAPYKEHO HEMOHMMAHHE yYallMMCsI OCHOBHOTO COJIEp)KaHUS Y4eOHOTO MaTephalia WM
JIOTIYIIEHbI CYLIECTBEHHbIE OIIMOKH, KOTOPhIE YHAIMHCS HE MOXXET MUCIPaBUTh NPHU HABOISAIIMX BOIPOCAX
YUUTEJIS WM OTCYTCTBHE OTBETA.
Ouenka IKCnepuMeHmaibHbIX yMeHul (1adopamopHusle U HPAKMUYecKue 3a0anus)
OueHka CTaBUTCSI HA OCHOBAaHMM HAOJIIO/ICHUS 32 YUaLMMUCS U MUCbMEHHOTO OTYETa 3a padory. OTMmeTKa
«S»:
- paboTa BBITIOJIHEHA TTOJTHOCTBIO U MPABUWIIBHO, ClICIaHbI IPABUJIbHBIC HAOIIOACHUS U BHIBOIBI;
- DKCHEPUMEHT OCYIIECTBJICH I10 IJIaHYy C YY€TOM TEXHHUKHU OE30MacCHOCTH U IMpaBUJl padOThI C BEIIECTBAMHU U
000pyI0BaHUEM;
- TpPOSBIEHBI OPTaHU3AIUOHHO - TPYAOBBIE YMEHUS, MOIACPKUBAIOTCS YHCTOTa pabodYero Mecta M MOPSIAOK
(Ha cToiie, 5KOHOMHO UCHOJIb3YIOTCSI PEaKTUBBI).
OTtmeTKa «4»:
- paboTa BBHITIOJIHEHA MPABHIBHO, CACTIAHbI PABHIIBHBIC HAOIIOACHUS W BBIBOJBI, HO TIPH 3TOM JKCIIEPHMEHT
MpPOBEJIEH HE TMOJHOCTHIO WM JIOMYLIEHbl HECYIIeCTBEHHbIE OMIMOKM B paboTe C BELIECTBAMH U
000py1I0BaHUEM.
OtmeTKa «3»:
- paboTa BBHINIOJHEHA MPABUIBHO HE MEHEE YEM HAIOJIOBMHY WJIM JIOMYIICHA CYIIECTBEHHAs! OIIMOKa B XOJ€
JKCIEpUMEHTa B OOBsICHEHHH, B O(opMIIEHUH pabOThl, B COONIONEHHU TPABUJI TEXHHKH O€30IaCHOCTH Ha
pabote ¢ BemecTBaMu U 000PYAOBaHUEM, KOTOpasi HCIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.
OTMeTKa «2»:
- JlomyiieHbl Oosiee JIByX CYLIECTBEHHBIX OILIMOOK B XOJ€: HKCIEPHUMEHTa, B OOBSCHEHHH, B OPOPMIICHUU
paboTel, B COOMIOACHHMU TpaBUI TEXHUKU O€30MacHOCTH MpU padoTe ¢ BemecTBAMH U 00OPYIOBAHUEM,
KOTOpPBIE YUYAIUHCS HE MOXET UCIPABUTD JAXKe MO TPEOOBAHHUIO YUUTEIIS;
- paboTa He BBINOJHEHA, Y YYaIlErocs OTCYTCTBYET KCIIEPUMEHTAIbHbBIE YMEHHUSI.
Ouenka yMeHUil pewiams pacyenmusle 3a0aqu

OTMeTKa «5»:
- BJIOTHYECKOM PACCYXKJICHUH U PELICHUU HET OLIMOOK, 3a/1a4a pelieHa palMoOHAIbHBIM CIIOCO00M;

OrMeTKa «4»:
- B JIOTUYECKOM PACCYXKJACHHUU U PEIICHUS HET CYIIECTBEHHBIX OLIMOOK, HO 33aJja4ya pelieHa HepalMOHaIbHBIM
Croco0OM, HJTH JIOMYILEHO He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtrmeTka «3»:
- B JIOTHYECKOM pacCyX/EHUH HET CYLICCTBEHHBIX OLIMOOK, HO JIOMYyIIEHAa CYLIECTBEHHas OIIMOKa B
MaTeMaTHYECKHX pacyeTax.

OrMeTKa «2»:
- UIMEETCS CYIECTBECHHbBIE OLIMOKH B JIOTHYECKOM PACCYKIECHUHU U B PEIICHUU.
- OTCYTCTBHE OTBETa Ha 33/IaHUE.
Ouenka nucbMeHHbIX KOHMPOIAbHBIX PAOOm

OtMeTKa «S»:
- 3aJlaHusl BHITMOJHEHBI MOJIHOCTHIO M MPaBUIILHO, BO3MOXHA HECYILIECTBEHHAs oUIHOKa.

OrMeTKa «4»:
- 3a/IaHUs BBITIOJTHEHBI HE MOJIHOCTBIO MJTH JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OLIUOOK.

OrMeTKa «3»:




- paboTa BBITIOJIHEHA HE MEHEE YeM HalOJIOBHHY, JOMYyIIEeHa OfHA CYIIECTBEHHasl ONIMOKA M IIPH STOM JIBEe-TPH
HECYIIECTBEHHBIE.
OtMmeTrka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIlOJIOBHHY WIIH COJEPKHUT HECKOJIBKO CYIIECTBEHHBIX ONIHOOK.
- paboTa He BBINOJIHEHA.
IIpu olleHKEe BBHINOJHEHHS MUCBMEHHOW KOHTPOJIBHON pPaboThl HEOOXOAMMO YUYHMTHIBATH TPEOOBAHHS €IMHOIO
oporpaduieckoro pexxuma.
Ouenka mecmogulx padom
OtmeTKa «5» cTaBUThCS MpH BbinosiHeHuU 90%-100%
OtmeTKa «4» cTaBUTHCS TpH BhimoHeHUU 70%- 89%
Otmerka «3» cTaBUThCs MpH BbinosiHeHUH 50%- 69%
OtMerka «2» CTaBUTHCS NPH BhINOIHEHUU MeHee 49%
Ouenka peghepama
Pedepat orieHHBaeTCS MO CIEAYIOUIMM KPUTEPUSIM:
* coOumoieHre TpeOoBaHuil K ero o) OpMIICHHIO;
* He00XOAUMOCTh H JOCTATOYHOCTH JUTSl PACKPBITHSI TEMbI IPUBEICHHON B TEKCTE pedepaTa HHPOpMAIUH;
* yMeHHUE 00y4arolerocs cB0OOIHO M3J1araTh OCHOBHBIC UICH, OTPaKEHHbIE B pedepare;
* CIIOCOOHOCTH 00YyYaroIIErocsi MOHATh CYTh 3a/1aBa€MbIX YUMTENIEM BOINPOCOB U cHOpMYIMPOBATH TOYHBIE
OTBETHI HAa HHUX.



Ilnan MeponpusiTHii, B paMKax peajiM3alHH NPOrpaMMbl BOCIHTAHUS

Ne Mepornpustue OTBETCTBEHHBIH Cpoku [Tpumeuanue
/ MIPOBEICHUS
0
1 JIHU OTKPBITHIX JBEpEH aIMAHUCTpALUs HOSI0Pb
2 [TpeameTHas Hexens YUHUTEJIb XUMUHU HOSI0pb
3 OTKpBITBIE YPOKH YUUTEJb XUMHH (heBpab
4 | Omummnuaasl YUIHUTETh XUMUHU y4eOHBIN
roj

5 TemaTtnueckue akuu VYunurens XUMUH, | YIeOHBIN

aJMMHUCTpALIUs roj




TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosuvecTBO 4acoB DJIeKTPOHHbBIE
HanmenoBanue
e a3/1eJ1I0B U TeM (muiponie)
- pasa L T— KoHTpO/IbHBI IIpakTHueckune 0Gpa3oBaTEIbHBIC
NporpamMmabl e padoThl padoTsI pecypebi
Pa3nen 1. TeopeTnueckne 0OCHOBbI OPraHH4ecKOH XUMHH
[Ipenmer
OpraHU4eCcKON XUMHH.
11 Teopust ctpoeHust 3 bu6moteka IIOK
' OpraHUYeCcKuX https://myschool.edu.ru/
coenuHeHn A. M.
BytiepoBa
Hroro no pazaeny 3
Pazjen 2. YriieBoaopoabl
51 Hrfj;l;eo“b:':;e . 5 bubmunoreka IJOK
' Y AOpOA https://myschool.edu.ru/
AJIKAHBI
Henpenensusie
29 YTJI€BOJOPO/IbI: 6 1 bubnunoreka [JOK
' AIIKCHBI, aJTKaHCHEI, https://myschool.edu.ru/
QJIKUHEI
23 ApomaTtrueckue ) bu6muoteka [IOK
' YTJIEBOIOPOIBI https://myschool.edu.ru/
[TpupoHBIE HCTOYHUKU Eubmioreis TIOK
24 YT ICROOROROB MR 3 ! https://myschool.edu.ru/
nepepaboTKa
Bbubnuoreka [JOK
3.1 Crprst, Dexox 3 https://myschool.edu.ru/
AR CEHITEL bubmorexa IJOK
3.2 KapOoHOBbIE KUCIIOTHI. 7 1 )
https://myschool.edu.ru/
CnosxHble 3UpbI
bubmuoreka [JOK
A3 e : : https://myschool.edu.ru/
Pa3zzen 4. A3oTcoaep:kaiiue opraHu4eckne coeNnHeHUs
41 AMUHEL 3 bu6mmoreka [JOK
) AmuHokucioTh. benku https://myschool.edu.ru/
Pa3znei 5. BoicokomouieKyJ/isipHble COeIHHEHH
51 [Tnactmaccsl. Kayuyxu. ) 3 bubmmoreka [IOK
) BostokHa https://myschool.edu.ru/
Wroro no paszneny 2
OBILIEE KOJIMYECTBO 34 ) )

YACOB I10 [TPOI'PAMME




11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
v a3JeJI0B H TeM K I (muchponsie)
o/ E’I OIIF - Bécio OHTPOJIbHBIE PaKTHYeCKHE 06pazoBaTeabHbIe
porp padoThI padoThI pecypebi
Paspnen 1. Teopernueckue 0CHOBbI XMMHUH
CtpoeHue aToMOB.
[epuoauueckuii 3aK0H
u Ilepnoguueckas bubmorexa IIOK
1.1 3
cUCTEMa XUMHUYECKHX https://myschool.edu.ru/
anemenToB /1. .
Meneneena
CrpoeHue BeliecTna.
butnuorexa [JOK
= Meuareobpexms 4 https://myschool.edu.ru/
BEIIECTB
bubnuoreka IIOK
b3 ATMEHEEIE JEaRinn 0 : https://myschool.edu.ru/
Hroro no pasneny 13
Pa3jen 2. Heoprannuyeckasi XuMusi
bubmuoreka IJOK
2.1 MBI 6 L https://myschool.edu.ru/
Bubmmoreka IIOK
s LRMEI ? ’ https://myschool.edu.ru/
Cas3b
23 HEOPraHM4YeCKUX U ) bubnunoreka IIOK
' OpraHUYeCcKHX https://myschool.edu.ru/
BEIIECTB
Wroro no pazneny 17
Pa3nen 3. XuMusi M JKM3Hb
bu6morexa IJOK
Ll i — s https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 3

YACOB I1IO [TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouimuecTBo 4acoB
Ne Koutp BocnurareabHbIH
“/-“ Tema Ypoka B BN HpaKT"quK“e KOMIIOHEHT
cero ble
adii paﬁo'n,] coaepKaHudA
p NPOrpaMmsbl
bl
IIpenMer opraHu4eCKOM XUMUH, ® YCTaHOBIEHUE
1 €€ BO3HUKHOBEHHE, Pa3BUTHE U 1 JIOBEPHUTENIBbHBIX
3HA4YEHHE OTHOIIECHUI MEXIY
Teopust cTpoeHUsI OPraHUUECKUX yIUTEIEM H €ro
2 coenuHenuit A. M. Bytieposa, 1 YICHHKaMH,
€€ OCHOBHBIE IIOJI0JKEHUS CIoCOOCTBYIOMMX
HO3UTUBHOMY
[Ipencrasnenue o
BOCIIPUATHUIO
KJIacCH()UKALMU OPraHUYECKHUX
yYaIIUMHUCS
BewecTB. Homenknartypa .
3 1 TpeGoBaHuii U MPOCLO
(cucremaTuyieckas) u
yUuTess,
TpUBHAJIbHbIE HA3BAHUS
MIPUBJICYEHHIO ux
OpraHMYeCKHX BEIIECTB
BHUMaHMsI K
4 AJnKaHbI: cOCTaB 1 CTPOEHHNE, 1 0BCysKIaeMOii i
TOMOJIOTMYECKHUH psiL ypoke  uHMOpMAIMH,
5 MCTaH U 3TAaH — HpOCTCﬁLL[PIC 1 aKTUBHU3aAllUHU Ux
IPEACTABUTEIIN aJIKAHOB [MO3HaBaTEJIbHOU
6 AJIKEHBI: COCTaB U CTPOEHHE, | ACATCIIBHOCTH,
cBolicTBa ® nodyxueHne
OTHIIEH U IPONUJIEH — HH%OHBHHKOB
7 NPOCTENILME MTPEACTABUTENN 1 “O0IMMOJATh Ha, yPOKo
—. 00IIENPUHATBIE HOPMBI
- MOBEJICHUs,  IpaBUIIa
<
" lonyyenue STUIEHa : : e 56
YCHHE €T TBY.
U3y4YEHHUE Er0 CBOMC crapummMu
IIpakTHyeckas padora Ne 2
(yuutensvm) u
Ankanuensl. byraguen-1,3 u CBEPCTHUKAMH
9 meTmwioytaauen-1,3. [onyyeHue 1 (LIKOJTBHUKAMH),
CHHTETHYECKOTO KayuyKa 1 NPUHIMNEL  y4eGHOI
PC3HUHBI UCIIUILIHHEI u
AJIKUHBL: COCTaB U OCOOEHHOCTH caMOOpraHu3al|u;
10 CTPOEHUS1, TOMOJIOTHUECKUI1 1 ® [puUBJIEUCHHE
psia. ALeTHiIeH — NpOCTEHIIH BHUMAaHHMsI
MIpe/ICTaBUTEIIb AJIKUHOB HIKOJIbHUKOB K
1 BerurciieHust o ypaBHEHUIO 1 HEHHOCTHOMY ‘QCICKLy
XHUMUYECKOH peaKiuu H3y9acMBIX Ha ypoKax
SIBIICHUH, OpraHU3alus
ApeHbl: 6€H30I1 U TOJIYOJI.
12 1 uX paboThI ¢
TOKCHYHOCTh apEHOB o
MOJIy4aeMOH Ha ypoKe
['enernueckast cBsi3b CONMANBHO  3HAYMMOI
13 YTJEBOI0POOB, 1 undopmanueii _
MIPUHAICKAIIUX K PA3IUIHBIM MHULMUPOBAHHE ee
BlEcCal 00CyKIeHuUs,
14 IIpupoanbie HCTOUHUKH 1 BBICKA3bIBaHUS

YIJIEBOJIOPOIOB: NIPUPOIHBIH a3




U TIOIIyTHBIC HE(TSAHBIC Ta3bl,
He(Th U IPOIYKTHI €€
nepepadoTKu

15

[IpupoHbIe UCTOYHUKA
YTJIEBOJJOPO/IOB: IPUPOHBIH Ta3
¥ TTOTTyTHBIC HEe(TAHBIC ra3bl,
He(Th U IPOJTYKTHI €€
nepepaboTKu

16

«YTIeBOIOPOABI»
KounrtpoabsHas padora Nel

17

[IpenenbHbIE OAHOATOMHBIE
CIHPTHI: METAHOJ U ATAHOJ.
BogoponHas cBsi3b

18

MHoroaToMHbIE CIIUPTHI:
STHJICHIJIMKOJIb U INTMLIECPHUH

19

DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nueckue U XMMUYECKHe
CBONCTBa, NPUMEHECHUE

20

Anpaeruasl: hopManbaeruI U
areTanbaerua. AIeToH

21

OIHOOCHOBHEIE TIPE/ICTbHEIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbHHAsl U YKCYCHasl

22

«CBolicTBa pacTBOpa yKCyCHOH
kucaoTe. IlpakTHyeckas
padora Ne 2

23

CrteapuHOBasi U OJICMTHOBAS
KHCJIOTBI, KaK MPE/ICTABUTEIH
BBICHIMX KapOOHOBBIX KHUCIIOT

24

Mpu1a Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOILIEE ICHCTBHUE

25

CrnosxHble 2GHUPBI KaK
IPOU3BO/HbIE KAPOOHOBBIX
KUCIOT. ['MApon3 CnoxkHbIX

3¢GupoB

26

JKupsl: ruponus, npuMeHeHue,
Ouosoruyeckas poJib IKHpPOB

27

VTneBoabl: COCTaB,
kinaccudukanus. Baxueiimme
NpeACTaBUTENH: III0K03a,
¢bpykTo3a, caxaposa

28

Kpaxmai u ueiniroiio3a Kak
HPUPOAHBIE OJTHUMEPBI

29

10 pa3jeny
«Kucnopoaconepxkarue
OpPraHUYECKUE COCTUHECHHUSY.
KountpoJabsnas paGora Ne2

30

AMUHBI: METHJIAMUH W aHWIHH

31

AMHWHOKHUCJIOTBI KaK

y4auuMucs CBOETO
MHEHHUS 10 €€ TOBOJY,
BBIPAaOOTKH CBOEro K
HEW OTHOIIECHMUS;

® JCHOJIB30BaHHUE
BOCIMTATEIbHBIX
BO3MOYKHOCTEH
coJiep)KaHusl yueOHOro
npeaMeTa qyepes
JIEMOHCTPALMIO JETAM
IPUMEPOB
OTBETCTBEHHOTO,
rpaXk/IaHCKOT O
MIOBEJICHUS,
IPOSIBJICHUS
YEJIOBEKOJIIO0US u
J100pocep1IeYHOCTH,
gepes moabop
COOTBETCTBYIOLIMX
TEKCTOB Ul YTECHMS,
3ama4 Uil pEIICHHs,
poOJIEMHBIX
CUTYyaIHii IS
o0cyXKIeHHs B KJ1acce;
® [pUMEHEHHE Ha
YpOKE HHTEPaKTUBHBIX
bopm paboThI
yUaluxcs:
UHTEJUICKTYaIbHbBIX
UTp, CTUMYIUPYIOIIHX
NI03HABATEIbHYIO
MOTHBALIUIO
IIKOJIEHUKOB;
JTUAAKTUYECKOTO
Tearpa, rae
MOJy4eHHBIE Ha YpOKe
3HaHHUs OOBITPHIBAIOTCS
B TeaTpaJbHbIX
MIOCTAaHOBKAX;
JIUCKYCCHH,  KOTOpBbIE
JIa10T yyaiumcst
BO3MOXHOCTb
npuobpectu OMBIT
BEICHUS
KOHCTPYKTHBHOTO
JMajiora;  TpyMIoBOi
paboTel WM paboThl B
mapax, KOTOpbIE yd4ar
HIKOJIbHUKOB
KOMaH/IHOH pabore U
B3aUMO/IEHCTBUIO c
JIPYTUMH JIeTbMH,
YPOKH- KBECTBI.




aM(OTepHbIE OPraHUUECKUE
COEUHEHUS, UX OMOJIOTHYECKOE
3HaueHue. IlenTuasl

Benku xak npupojaHbIe

32 BBICOKOMOJIEKYJISIpHbIE 1
COCJIMHEHUSI

33 HToroBasi KOHTpOJIbHAS 1
OCHOBHBIE TIOHSTHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX

34 coeuHeHNH OCHOBHBIE METO/IbI |

CHUHTE3a BBICOKOMOJIEKYJISIPHbBIX
coequHenuit. [lmacTmaccsl,
Kay4dyKH, BOJIOKHA

® BKIIIOYEHHE B YPOK
UTPOBBIX  TIPOIEIYP,
KOTOpbIE  TOMOTaloT
NoJIIepXKaTh
MOTHBAIIAIO JIETEH K
MOJIYYEHUIO  3HAHUH,
HaJIaXKMBAaHHUIO
IIO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOLLIEHHH B KIacce,
MMOMOTAI0T
YCTaHOBJIEHHUIO
noOporkenarenbHON
atMocepsl BO BpeMms
Ypoxa;

® WHULMUPOBAHUE U
noJiepKKa
UCCIIE10BATEIbCKON
JIESATEIEHOCTH
HIKOJIbHUKOB B paMKax
peanu3anuu UMHU
HWHAUBHUAYaJIbHBIX u
IpYIMIOBBIX

OBILIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

HCCIICAOBAaTCIbCKNUX




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero
e padoThbl

KoHTpo/bHbI

IIpakTHuec
KHe
PadoThI

BocnurareabHbIH
KOMIIOHEHT
COJepKaAHUsA
NPOrpaMMsl

XHUMHYECKHI DJIEMEHT.
ATOM. DnekTpoHHas
KOH(HIypalusi aTOMOB

[Tepuoanueckuii 3aKoH U
[Tepuoaunueckas cucrema
XUMHUYECKUX dJ1eMeHTOB /1.
N. Menneneesa, UX CBSI3b C
COBpPEMEHHOH Teopuen
CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M UX COEAMHEHUHN
0 TPyIIaM U MepHOAaM.
3HaueHue NepuoIMIeCcKOro
3aKOHA U CUCTEMBI
XUMHUYECKUX d1eMeHToB J[. 1.
MeneneeBa B pa3BUTUH
HaYKH

CrtpoeHue BemnecTna.
XumHueckas cBs3b, €€ BU/bI;
MeXaHU3Mbl 00pa30BaHHS
KOBAJICHTHOM CBS3H.
Bojopoanas cBsi3b

BaneHTHOCTS.
DNEeKTPOOTPUIIATETFHOCTS.
CreneHb OKUCIICHHUS.
BeuiectBa MONEKyYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[ToHsiTHE O AUCHIEPCHBIX
cucremax. ICTHHHBIE U
KOJUTOM/THBIE PACTBOPBI.
MaccoBas 1015 BelllecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKHX
coequHeHu. ['eHeTHUecKas
CBSI3b HEOPraHUYECKHX
BEILIECTB, Pa3IMYHBIX
KJ1aCCOB

Knaccudukanms XuMu4ecKux
peakiii B HeOpraHUIEeCKO 1
OpraHMYecKoil XuMuM. 3aKOH
COXPaHEHHsI MacChl BELECTB;
3aKOH COXpaHEHHS U
NPEBPALLECHUS YHEPTUH TIPH
XMMUYECKUX peaKIMsixX

CKOPOCTh pEaKInu.

® yCTaHOBJICHHE
JIOBEPHUTEIIBHBIX
OTHOLUEHUN MEXAY
yYUTEIeM W  €ro
yUEHHKAMH,
CHOCOOCTBYIOHIUX
O3UTUBHOMY
BOCIIPUATHIO
YUaIIAMUCS
TpeboBaHMii u
npocko yUHUTE,
MNPUBICYCHHIO  HX
BHUMAaHUS K
00cy)KaaeMoi Ha
ypoke uH(popmanuy,
aKTUBH3ALIUU ux
MIO3HABATEJIbHOU
JIESITENIEHOCTH;

® 00yXaACHUE
IIKOJIEHUKOB
coOmoaaTh Ha
ypoke
o0IIeNPUHSATHIE
HOPMBI TIOBE/ICHMUS,
npaBuwia  OOLICHUS
co CTapIIUMH
(yuuTensamu) u
CBEPCTHUKAMHU
(IKOTHHUKAMMT),
MPUHIHAIEL y4eOHOH
JUCLIATUIAHBI "
caMOOpraHU3aIuy;
® [IpuBJICYCHUE
BHUMAaHUS
HIKOJIbHUKOB K
LIEHHOCTHOMY
ACHeKTy H3y4aeMBbIX
Ha ypOKax SIBJICHUI,

OpraHu3alus ux
paboTsI c
MOJTy4aeMOi Ha
YpOKE  COLMAJIBLHO
3HAUUMOU
uHpopManuein -
UHHUIIMUPOBAHHUE €€
obcyKaeHus,
BBICKA3bIBaHUS

ydJalipuMHucs CBOCTO
MHCHHUA o €c




OOpaTuMbIe peakuu.
XUMHYECKOE paBHOBECHE

10

. «BnusiHUE pa3IMYHbIX
(baxTopoB Ha CKOPOCTH
XMMHUYECKOH peaKkimy.
IIpakTHyeckas padora Ne 1

11

DNEKTPOTUTHYECKAST
nuccounanus. [loustue o
BOJIOPOTHOM TTOKa3aTesie
(pH) pactBopa. Peakiuu
MOHHOTO oOMeHa. ['uaponus
OpPraHUYeCKUX U
HCOPraHMYCCKUX BEIICCTB

12

OKHCIUTENbHO-
BOCCTaHOBHMTEILHBIE
peakuu. [Tonstie 06
3JIEKTPOJIM3E PACIUIABOB U
pacTBOPOB coJieit

13

«TeopeTndeckne OCHOBBI
xumun». KoHTpoabHas
padora Ne 1

14

MerTaiisl, MX MOJIOKEHUE B
[lepuonnueckoii cucreme
XAMUYECKHUX IJIEMEHTOB /J].
W. MenpneneeBa u
0COOEHHOCTH CTPOECHHUS
aTomoB. O0mue Guznveckue
CBOICTBa METAJJIOB

15

CriaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUH PSIJT
HanpspKEHUN METAJUIOB

16

XUMHYECKHE CBOKMCTBA
BaKHEHIIIUX METAJLJIOB
(HaTpuii, KM, KAJIBLIUH,
MarHui, aJlloOMUHUN) U KX
COCMHEHUN

17

XHUMHYECKHE CBOMCTBA
XpoMa, MeJIU U UX
COeIMHEHUH

18

XHUMHYECKHE CBOMCTBA
IIMHKA, Kejie3a U uX
COEIMHEHUH

19

"Pemenue
9KCIIEPUMEHTAIbHBIX 3a/1a4
mo Teme «MeTamibe".
IIpakTuuyeckas padora Ne 2

20

HemeTannel, uX OI0KEHHE B
ITepuonuueckoii cucreme
XHMHYECKHUX IJIEMEHTOB [].
U. MeuneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnueckue cCBOMCTBA

MOBOAY, BBIPaOOTKH
CBOET0 K Hel
OTHOLIECHHUS;

® LCHOJb30BAHUE
BOCITUTATEIbHBIX
BO3MOYKHOCTEH
COJIEpKAHUS
yuyeOHOro mnpeamera
qepe3
JIEMOHCTPALIHIO
JEeTIM IPUMEPOB
OTBETCTBEHHOTO,
IPaKAAHCKOTO
HIOBE/ICHUS,
TIPOSIBIICHUS
YeJIOBEKOJIIO0UsT U
J100pocepIeYHOCTH,
gepe3 noabop
COOTBETCTBYIOLIUX
TEKCTOB U1 YTECHUS,
3aja4 A pelIeHus,
poOJIEMHBIX
CUTYyalMi JUIS
00CyXIeHHUS B
KJacce;

® [pUMEHEHHE Ha
ypoke
MHTEPAKTUBHBIX
¢dopm paboThI
YUaIIAXCS:
UHTEJUIEKTYaIbHBIX
urp,
CTHUMYJIUPYIOIINX
MI03HABATEIbHYIO
MOTHBALIUIO
IIKOJIEHUKOB;
JIUJIAKTHYECKOTO
TeaTpa, rie
MOJTy9YeHHBIC Ha
ypoke 3HAHMS
OOBITPBIBAIOTCST B
TeaTpaTbHBIX
IIOCTaHOBKAX;
JIUCKYCCHUH,
KOTOpBIC AT
y4aiumcs
BO3MOXHOCTb
npuoOpecTH  OMBIT
BE/ICHUS
KOHCTPYKTHUBHOT'O
JIMaJIora; TpyNIoBOi
paboThl UM paboThI
B Iapax, KOTOpbIe
y4aT  IIKOJIHHHKOB
KOMaHAHOM paboTe




HEMETaIJIOB. AJIOTpOIIHUS
HEMETAJIJIOB (Ha TIpUMepe
KHciopo/a, cepsl, hocdopa u
yriiepojia)

22

XHUMHUYECKHE CBOMCTBA
raJIoreHoB, CEPhI M UX
COeIMHEHUM

23

XHMHUYECKHE CBOMCTBA a30Ta,
docodpa 1 X COeMHEHHIH

24

XHUMHUYECKHE CBOMCTBA
yIaeposa, KpEMHHS U UX
COEeIMHEHUH

25

[IpuMmeHeHHEe BaKHEHIIINX
HEMETAJIJIOB U UX
COEIMHEHUH

26

O60061menue u
CUCTeMaTHU3alMsl 3HAaHUH 110
TeMe «Hemeramaby.
Beruncnenus no ypaBHEHUSIM
XUMHMUYECKUX peaklui 1
TEPMOXMMHUUYECKUE PACUETEI

27

«Pemenne
SKCIEPUMEHTAJIbHBIX 3a7a4
no teme "Hemertasibl"y.
IIpakTuueckas padora Ne 3

28

«MeTasuibl 1 HEeMETaJUIbI».
KounTtpoJuabsnas padora Ne 1

29

Heopranuueckue u
OpPraHUYeCKHe KUCIOTHI.
Heopranuueckue u
OpraHMyYecKHUe OCHOBAHUS

30

AmdotepHbie
HEOPraHUYECKUe 1
OpraHUYecKHe COCJANHEHUSI.
['eneTHdeckas CBsI3b
HEOPTraHUYECKUX U
OpraHUYECKUX BEIECTB

31

Ponpb xumuu B obecriedeHuu
9KOJIOTHYECKOH,
SHEPreTUYeCKOW U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH
MEIUIMHbI

32

[MpencraBnenus 06 oOuMx
HayYHBIX PUHLIUIIAX
MPOMBIIIICHHOTO MOJyYeHHUS
BO)KHEHIIINX BEILECTB

33

HToroBasi KOHTpOJIbHaS
pabora

34

UYenosek B MUpE BEUIECTB U
MaTepuaioB XuMUs U
3/I0pOBbE YeIOBeKa

U B3aUMOJEUCTBHUIO
C IPYTHMH JETHbMH,
YPOKH- KBECTBHI.

® BKIIIOYCHUE B
YPOK UTPOBBIX
npoueayp, KOoTopble
MOMOTal0T
nojaepxarb
MOTHBALMIO JIETEH K
MOJIYYEHUIO 3HAHUH,
HaJlaXKMBaHHUIO
MO3UTHBHBIX
MEKIIMYHOCTHBIX
OTHOIIEHUH B
Kjlacce, TMOMOTraroT
YCTaHOBJICHUIO
no0porkenarenbHON
aTtMochepsl BO
BpeMs ypoOKa;

® WHUIMHUPOBAHHE
u MOJAIePKKa
UCCIIEI0BATEIbCKON
JIESITEJIbHOCTH
IIKOJIbHUKOB B
paMKax peanusaluu
UMHU
WHAUBUOYAJIBHBIX U

TPYTIITOBEIX




OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

34




