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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE cpeaHero oOuiero o0Opa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENILHOM MPOTpaMMbl CPEAHETO OO0IIero 00pa30BaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cragaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
®denepaliuy, peamu3yIOIIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenne I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPENEICHHIO
oOuielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YUAIOIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumusi» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
koHuentyanbHble noioxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHUs, pe3yibTaToB OOydeHUss W TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON OpraHU3alUH, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM STallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyJIbTypbI
YeloBeKa, a TaKXe OKOJOTMYeCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbI0 M TpHUpOAHOW cpene. Peanusyercs xumuueckoe 0Opa3oBaHHe
oOyyJaromuxcsi Ha YpoBHE CpeHero o01iero oopa3oBaHusi CpeACTBaMHU y4eOHOTO
npeaMera «XUMHUsSD, COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XUMHUHU C YYETOM CHenM(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHWUU TIPUPOJBI U B MaTepUANbHOM >KM3HM OOIECTBA, a TaKXKe C Y4ETOM
oOuMXx 1eaed W MPUHLUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero obmiero oopazoBanus B Poccuiickoit denepanun.

XUMHUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOW IUBUIIM3AIIMH, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IUHCTBE
MPUPOJBI M YEJIOBEKAa, KOTOpoe (OpMHUPYETCS] B XMMHH Ha OCHOBE MOHUMAHMSI



BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSl C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHUS CTala
HEOTHEMJIEMOM YacCThIO MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM yCIOBUEM YCIEUTHOTO
TpyJa W KU3HU KaxI0ro ujgeHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlICHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTUSL YEJIIOBEYECTBA — CHIPHEBOM,
YHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM ¢ OOmIMMHU LEISIMH M TPUHLIUIAMH CPEIHEro OOLIero
oOpaszoBaHus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3YUYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYKD UM Il BbIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJIOJIKEHHUS
00pa30BaHMsl B pa3IMUHbIX 00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsioliuMu  nipeAMeTa «XUMHsD»  SBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOmas M HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cUCTEMa
3HAaHUN N0 HEOPraHMYECKON XMMHUU (C BKJIIOYEHHEM 3HAaHUU U3 oOLIel XuMum) u
OpraHn4eckon xuMuu. PopmMUpOBaHUE JAHHOU CUCTEMBI 3HAHUW MPU U3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTb PacCMOTPEHHSI BCEr0O MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuyeckas XuMHs» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K M3YyYEHHIO Y4eOHOro marepuasa U 0OyCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAenEHHBIX
TEOPETHYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCMYECKOW TEOPUU CTPOEHUS OPraHuyYeCKHUX
COCIMHEHUW, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX
OpeJcTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss o0 HU3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COEAMHEHUN. B Kypce OpraHndeckod XUMHM II0JIyYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpPBOHAYAIbHBIE
NPEJICTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[lon HOBBIM yriaoM 3peHuss B IpeaMere «XHUMHsD» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd M3YYEHHBIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOpEeTHUUECKHil MaTepuadl U (HAKTOJIOTMUECKHE CBEACHHS O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOyYaIOMIMMCSl TMPEAOCTABISAECTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE



NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJIOJIOTMYECKUX ITO3HIIMMA,
riy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA STOro 3akoHa — OT
000011ar011Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BOKHEWIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomojHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJIEPKAHUS, HMEIOUIMMH KYJIbTYPOJIOTHYECKUN U MPUKIATHOMN
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHUMAHHMIO B3aUMOCBSI3M XHUMHHU C
JPYTUMHU HayKaMH, PacKpbIBAIOT €€ pOjb B IMO3HABATEIHHOM M TPAKTUYECKOM
JESTEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPUIOKECHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMAILIUIO H
OPUMEHATh €€ MJis TIOTNOJHEHUs 3HAHWM, pEHIeHUS WHTEIUICKTYalbHBIX WU
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/1ay. B nienomM coaepxanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI JUISI TIOHUMAHHUS
bunocodckux uAeH, TakuX Kak: MaTEepHalbHOE €IWHCTBO HEOPTraHWYECKOro U
OpraHMYecKOro MHpa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TO3HABAEMOCTb MPUPOJHBIX SIBICHUW MYyTEM OSKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEYMII MEXKIy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUs HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemieHuss 3agad  BOCIUTAHUSA, Pa3BUTHS ¢ COLUATU3AINH
OoOy4Jaromuxcsd MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOABl K OMNpPEIEICHUIO
COJlEp)KaHUsI M TOCTPOEHUs NpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHME
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKIUX 0a30BO€ 3HAYEHHE s
pa3sTUYHBIX BHJIOB JICATEILHOCTH: pEIHIeHUs MpoOjeM, IOUCKa, aHalu3a |
00paboTku nHGOpPMaAIIUK, HEOOXOAUMBIX JIJII IPHUOOPETEHUSI OMBITA TPAKTUYECKOM
U HCCIE0BATENIbCKON AEeSATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemojgaBaHus XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U HA YPOBHE CpeIHEro 00IIero o0pa3oBaHus, MPU OINPeAeTICHUN
COJIEpKATEeNIbHOM XapaKTepUCTUKHU LeNed HU3y4YeHHsl MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJULHMOHHO MNPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESTEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C



METOJIMYECKOW TOUYKM 3PEHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YCHUS
MIpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHUs TJAaBHBIMH IEISIMH HM3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBIISIIOTCS:

¢ (opMupoBaHHE CHCTEMbl XHMHYECKHX 3HAHMM KakK BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOEHHUE S3bIKa HAYKH, YCBOCHHUE W TMOHUMAHHUE CYIIHOCTHU JIOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C HCTOpPUEH
WX Pa3BUTHUS U CTAHOBJICHHS;

* (dopMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKlMid, HEOOXOIUMBIX JUIsl MPUOOpPETEHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU;

® pa3BUTHE YMEHUU U CIIOCOOOB JIEATENLHOCTH, CBS3aHHBIX C HAOIIOJACHUEM
U OOBSICHEHMEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJIEHUEM TPaBUII
0e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuMm, conepskarenbHas XapakTepUCTUKA LEJIeH U 3a7a4 U3y4YCHUs
npeaMeTa B mporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeHero obmiero oopa3zoBanusa. CerogHs B
NpernojlaBaHu  XUMHM B OoJibllIe  CTeNmeHW OTAAETCS  NpEeArnovYTeHHe
MPAaKTUYECKONM KOMIIOHEHTE COJIepXKaHusi OOy4eHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3aliy, BIIAJCIOIETO0 HE
HA0OpOM 3HAHUW, a (PYHKIIMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHHSIMU aKTHUBHOTO MOJIYYEHUsI 3HAHUN M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1au.

B cBsI3u ¢ 3TUM 0OpH U3YYEHUH NpeaAMeTa «XUMHS» JOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

ajanTanus 00y4aroluXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOILIEIOCS MUpA,
dbopMupoBaHUE€  UHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTHU, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIILHOMY MNPHUHSATHUIO TPAMOTHBIX
pEelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IIPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIJIHOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IMYHbIX BHUOB
JeSATEILHOCTH: pelIeHus MpoOseM, MOUCKa, aHanu3a U o0paboTKu MH(OpMaIuy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUS] ONbITa JAESITENBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE€ MECTO B TO3HAHUM XUMHUH, a TakXKe [Jid OIEHKU C TO3UIUN



HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOIIECCOB Ha OPTaHMU3M YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYCCKUX
CIOCOOHOCTEN 00YYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCTIOIB30BaTh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs IMOMCKA U aHaju3a y4eOHOU H
HAyYHO-TIOMYJISIPHON MH(POPMAITUH XHMHYECKOTO COJICPIKAHMSI;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOIITNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TNMpPH IUIAHUPOBAHWHM W TPOBEIACHUU XUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHHWE Yy oOOydJarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BAXXHOW PONHM B PEIICHUU TI00aTbHBIX MpoOIIeM
paIMOHATBHOTO MTPUPOIOTIONH30BaHUS, TIOTIOJIHEHUSI YHEPTETHIECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIUMOCTH OepeXKHOTO
OTHONICHUSI K TPHPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETCHUS OIBITA
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX pEIIEHUW B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B yueOHOM maHe cpenHero oOimiero oOpa3oBaHUS MpeAMET «XUMUS)
0a30BOT0O YPOBHS BXOJIUT B COCTAB MPEAMETHOMN o0mactn «EcTecTBEeHHO-HAYIHBIC
MIPEIMETHD.

OO11ee YncIo YacoB, OTBEAEHHBIX ISl U3YYCHUS] XMMUH, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hezenro), B 11 kinacce — 34 gaca (1 gac B Heenmio).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMUH

[IpenMer oprannueckoil XUMHUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B
MOJYyYEHUHU HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. ByTiepoBa, e€ ocHOBHBIE MOJI0kKeHUA. CTPYKTYpHBIE (POPMYJIBI
OpraHUYecKuX BemecTB. [omonorus, wu3omepusi. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJITMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccu(puKaIlMd OpraHUYecKux BerecTB. HomeHkmaTypa
OpraHUYeCKUX COEJAMHEHUN (cucTeMaThyeckas) W TpPUBHAIbHBIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEeBpallleHUN:
O3HAaKOMJICHHE ¢ oOpaslaMyd OpPraHMYECKMX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIOJCHUE W
OMHUCaHWE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TIaBJIeHHe, 0OYTTUBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHbI: COCTaB W CTPOEHHUE, TOMOJOTHMYECKMH psja. MeTraH M 3TaH —
MPOCTEHIIINE TPEACTABUTENN aIKaHOB: (U3MYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuuu 3amMelIeHHus W TOPEHHUs), HAXOXJICHUE B MPUPOAE, IOTYyYCHUE U
MIPYMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN PAMl. DTUICH U MPOMUIIEH —
MPOCTEHIIINE TPEACTAaBUTENM aJTKEHOB: (UM3MYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS U
MOJIMMEPU3ALUH ), TTIOTYyYCHUE U IPUMEHEHUE.

Ankaauensl: OyrtamueH-1,3 u MmeTunOyramuen-1,3: crpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakius mojumepusanuu). [lomyyeHrne CUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUH Psil. ALICTHIICH
— TPOCTEUIIMA TPEJCTABUTENIh AJKHMHOB: COCTaB, CTpoeHUe, (U3UYECKHE U
XUMHUYECKUE CBOMCTBA (peaklMy TUIPUPOBAHUs, TAIIOTEHUPOBAHUS, THUApPATAIUHY,
TOpPEHHUsI ), IOTYYEHUE U TPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHHe, (PuU3MUECKHe W XMMHUYECKHE CBONCTBA
(peakuuy TaJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U TIPUMEHEHUE. 10.1you:
cocmas, cmpoeHue, (uzuveckue U  XUMuUyeckKue  ceolcmea  (peaxyuu
2A/I02EHUPOBANHUSL U HUMPOBAHUS), NOAy4YeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YTIIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HePpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUHM, KATAIMTUYECKUW), muponu3. I[IpoayKTel
nepepaboTky He(TH, UX MPUMEHEHNE B MIPOMBIIIJICHHOCTH U B ObITY. KameHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHMsS BEIIECTB M HX NPEBPAICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenMpoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHEHUs

[IpenenpHble OQHOATOMHBIE COHUPTHL. METaHOI MW 3TAHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (PEaklUuMuh C AKTHUBHBIMH METaJUIaMH,
raJIOreHOBOJIOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoJOpomHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPTraHU3M YEJI0OBEKA.

MHOroatoMHble  COUPTHL. OJTWICHIJIMKOIb W  TIIHMIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rmuuepruHa U 3TUIEHTIIMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYeCKHue U XUMUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnerunpl U Kemouwvl. DopManmpaerupy, auneTaIbAECTHI:  CTPOCHHE,
¢uznyecKkue U XUMHUYECKHE CBOMCTBA (peakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIUH), TOJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KAapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHE W XMMHYECKUE CBOICTBa (CBOMCTBA,
o0mue Juist Kjacca KUCIOT, peakiusl dTepupUKaUM), MOJTyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['uuponus
cnoxHbIX AhupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buomornueckas
POJIb JKUPOB.



VYrneBompl:  coctaB, Kilaccuukamus — yrieBogoB  (MOHO-, U- U
nojucaxapuabl). [nroko3a — npocTemuii MoHOCaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(ll), oxuciaenne aMMHadHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpyKTo3a Kak U30MeEP IIFOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmania u
HeUoNIo3bl.  PU3MUEeCKME W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHui:
MpOBe/IeHNEe, HAOJIIOJICHHE W OINHMCAHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIUPTOB, KaY€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroOMHBIX CHOUPTOB (B3aWMMOJEUCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (oKuciieHne aMMHAaYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom menu(ll), B3ammoneilicTBue Kpaxmaia C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKlMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT U TpPETUYHas CTPYyKTypa OeikoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYeCTBEHHBIE PEaKIMK Ha OENKu.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BELIECTB M WX IPEBPAILECHMIA:
HAOJI0/IEHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OEIKOB MpH
HarpeBaHUU, LIBETHbIE peakLuu OEIIKOB.

BbicokoMoJieKy IsIpHbIE COeIUHEHMU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIPHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHHM —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHbIE CBA3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€U NMPU M3YYEHUHU OPTaHUYECKON XHUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHSTHUH, TaK W TOHSATUMU, SBISIOMIUXCS CUCTEMHBIMU JJI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBINA (haKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KiIacCU(UKaIUs, IEPUOJUIHOCTb, HAOIIOCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®duzuka: MmaTtepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJIEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, MKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE IMperapaThl, MaTepUaibl 13
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teoperuyeckne 0CHOBbI XUMHMH

XumMu4eckuii 3ieMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000sI0UYKa. DHEpPreTuyecKre ypoBHM, NOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeeieHUsl 3JIEKTPOHOB MO OpOUTAIsiM B aTOMax
AJIEMEHTOB MEPBHIX YETHIPEX TEPUOJIOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepnonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprmoanmdeckoil CUCTEeMbI
xumuueckux emeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOpUEW CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEIIECTB IO TPYyINaM M TMEepUOaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKAass CBsSI3b. BHIBI XUMHYECKOW CBS3U
(KOBaJIGHTHAsI HEMOJISIpHAs M TMOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJIEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJEKYJSAPHOIO U HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTBA. THIBbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[TonsTue o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTndeckass CBSI3b HEOPTraHMYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knmaccudukanuss  XMMHYECKHMX — peakIWil B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUH IPU XUMUUECKUX PEAKLIMX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas aucconuanus. CuiibHbIE U ciiabble 2eKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIEC PEAKIIUY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpPEBpalllCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMmuueckux siaementos 1. H.
MenneneeBay, u3ydeHUe MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHUE U
OMMUCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUAA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHUX peEakUuii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM TMOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOECHHUSI aTOMOB.
du3nuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUINMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yriepoga M KpEeMHMs)) U HUX  COCIUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucteMe XUMUYECKHX
anementoB . . MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MetajuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HAIIPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUMH,
MarHui, allfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMs] BELIECTB M HUX IPEBPALLECHHIA:
M3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHUA AITIOMUHUSA C PAacTBOpaMu
KHCJIOT U LIEJI04Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTthl Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO
Y3 BELLIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUH SKOJIOTMYECKOU, SHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX T[POMBIIIJIEHHOTO
ITOJIyYEHHsI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLMOHHBIE MAaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHUS U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B NOBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBsA3€H MpU  HU3YYEHUH OOmed u
HEOpPraHn4eckord xuMuu B 11 kiacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, TaKk ¢ TMOHSATUH, SABISIIOIIMXCS
CUCTEMHBIMM I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DaKT, TUIoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalUsi, MEePUOJAUYHOCTh, HAOIIOECHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJia, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO3SMCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOyYarOMMMHUCST TPOTPAMM  CpPEIHEro oO0mero o0pa3oBaHUsl (JTUYHOCTHBIM,
METanpeIMETHBIM W MpeAMETHbIM). HaydHo-MeToauuecKol OCHOBOM  Jjist
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS MPOTPAMM CPETHEro OOIIEero
00pa3oBaHus SIBISETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS NpPEAMETa «XMMHSA» HAa YPOBHE CPEIHErO
oO1urero o0pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIOINE:

OCO3HAHUE OOYYAIOUIMMUCS POCCUICKONW Tpa)kAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYK1E MOTUBAIIMU K O0yYEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMHU, MNPUCYIIMMHU LEJIOCTHOU
CUCTEME XMMHUYECKOTO 00pa30oBaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYIbTYphl U CIOCOOHOCTH CTaBUTH
L[EJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pPE3YJIbTaTBl OCBOCHMS IMpeaMeTa «XUMHUsD JOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HeaJaMyd POCCUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEJACHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHUS, CaMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JIn4yHOCTHBIE pE3yJIbTaTbl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAKAKOT
c(OpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
00y4Yaromuxcs 1Mo peaan3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HaHMS 00YYAIOUTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBA)KEHUSI K 3aKOHY U MIPaBOIOPSAJIKY;

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacleIuIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUsS K MpOIlEcCYy TBOpPUECTBA B 00JacCTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJIbTaT
JUIMTEJIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBS3aHHBIC C XUMUUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIACHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro W ©Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss TpaBui 0Oe30MacHOro oOpalieHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSTHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-HMCCIE0BATENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHWH NPAKTHYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



WHTEpeca K MPAaKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TpaeKTOpUU
oOpaszoBanus, Oyaymied npodeccuu W peanu3alri COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpeOHOCTEM 00IIeCTBA;

6) 3K0JI0r14eCKOro BOCIIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0Pa3HOT0 OTHOIIEHUS K TMPUPOJIC, KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUSA JOCTIKEHUNW XUMHH JUIS
pELIeHUs BONPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEJ  OKPYKAIOIIEH
MPUPOHON cpejle, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, YIKOJIOTHYECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeuuPUKA XUMHUM KaK HAayKH, OCO3HaHHMS €& pOoJIu B
GbopMUPOBAHUU DPAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKalollleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJIeM COXpaHCHHUS
MIPUPOIHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUEHUHN YCJIOBHUMN
YCIEUIHOTO TpyJda W DKOJOTMYECKH KOMMOPTHON KU3ZHM KAXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



NOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJICHUI OKPY’KaIOLIEro MHUpa U
INPOMCXOIAMINX B HEM U3MEHEHUH, YMEHHUs JieflaTh 0OOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAay4dHbIX (AKTOB M UMEIONIMXCA JaHHBIX C [EIbI0 TOTYYCHHS
JTIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEeI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUA 10 XHMHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auyHbIX chepax npodeccruoHaIbHOM

JEATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMeTra «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BKIOYAIOT:

3HAUMMBIE IS dbopMHpOBaHUA  MHPOBO33PEHHS]  OOYyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHbIE MOHSTHS, OTPaKaroIIHe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELECTBO, SHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHUE);

yHHUBEpcajbHble yueOHbIe NEHCTBUS (NO3HaBaTelbHbIE, KOMMYHUKAaTUBHBIC,

PETYJISATUBHEIC), 00€eCIIEUnBAIOIIINE dbopMHpOBaHUE (GYHKIIMOHATBHOU
I'PaMOTHOCTH M COITUATbHOM KOMIICTCHITMH 00yYarOIINXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIIbHbIE YueOHBbIE
JICWCTBUS B MIO3HABATEIIBHON M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTpPa)XalrT OBJAJEHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AEUCTBUAMM:

1) 6a30BbIe JJOrMUYecKHUe AeiiCTBUS:

CaMOCTOATENTFHO  (OPMYJNIHMpPOBATH W aAKTyaJIU3UpOBaTh  MpoOJIemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpEeNeNATh 1N JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU 1EJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUM MPUEMBI JJOTMUECKOTO MBIILUICHHUS —
BBIJICIATh XAPAKTEPHbIE NMPU3HAKU MOHSITUH M YCTAHABJIMBATH UX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUSI OTIENbHBIX (DAaKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU I KIAacCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAATh 32 XOJI0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JESATENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHIO pPAa3JIHYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIep)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(MOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IIpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(dbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMKA, HEOOXOAUMON JJI BBITIOTHEHUS Yy4YEeOHBIX 3ajad
ONPEICIIEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYI  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHSITh MEeXIpeaIMeTHble ((puznyeckue Hu
MaTeMaTHYeCKUe) 3HAaKU U CUMBOJIbL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBa
HarJIIHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AUajora U/uiu
JTUCKYCCUHM,  BBICKa3bIBaTh  HJAeHU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPETI0KEHHOM 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJTHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, peaH3aluy y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULIUN B
Xo7ie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
JEATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M II0 MEpE
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aqropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XUMHUYECKOM  COCTaBIISIFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KyJbTypbl JIUYHOCTH, €&
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM U1 pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAlOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas (opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIIa,
paguKall, U30MepHUsl, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBHI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJHMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3BIK XWMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCHOJB30BAaHUU BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHA MPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALCHUN OPTraHUYECKUX COCIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONB30BATh XMUMHUYECKYH) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW yPaBHEHUH XMMHYECKUX pEaKIuil,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB Ul WIIIOCTPALMHU HX
XUMUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpOJbl, KHUCIOPOJ U a30TCOJEpKallue
COECIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEOUHEHHUS), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAJIbHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPOMWIEH, alEeTUJIEH,
ATWJICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aleTaiblerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OINPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3NYecKue W XUMUYECKUE CBOWCTBA TUMUYHBIX TMPEICTABUTENIEH Pa3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJICHIJIMKOJb,
[JIMIEPUH, (PEHOJ, aleTalb/IeTu]l, MypaBbUHAsE U YKCYCHAsl KUCIOTBI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbs (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEPepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBIICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOIOIATh MPAaBUIIA TIOJIb30BAHUS XUMHUUECKOU
MOCyJIOl ¥ JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIieHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArpEeBaHUU, MTOJTyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JICHATypalusi OENKOB MpPHU HArpeBaHUM, IIBETHHIE pEaKIHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpamieHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM O0OpYAOBAaHUEM, TMPEIACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3alucCu YpPaBHEHUH COOTBETCTBYIOUIUX
peakiuii u GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmaiuu, MaTEepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWjla  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B NEIIX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA JKWBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHaATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI W TMPEJOTBPAIICHUS HX BPEIHOTO BO3JICUCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUIs. 00y4YaroIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJETNBIX M CIa0OBUIASIIMX OOYyYaIOIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-ToUeuHyI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas u HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XMMHUU B [O3HAHUU SIBIICHUU
npuposbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUICHUs MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaralolife MOHATUS (XUMHUYECKUNA SJIEMEHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSIPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAJJTNYECKas, BOJOPOJIHAS ), KpUCTA/NIMUECKas peniéTka,
TUNBl ~XUMHUYECKUX  PEAKLMH, PACTBOpP, DJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKIuu, XUMHYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHsS] MACChl BEIIECTB, 3aKOH COXPAHEHHUS] U MPEBPAILLICHUS YHEPIUU
IIpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIe)KAIIME B OCHOBE IOHMMAHUs INPUYUHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJIb30BaHUN BAXKHEUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IESITEIHLHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHHs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHYECKHX peakIuil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTIEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COEAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapaKTEP CPEeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIeI€HHOMY Kiaccy/rpymnme
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckoid CHCTEMBI
xumudeckux snemeHtoB JI. WM. MengeneeBa, Hcnonb3ys NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnmnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOILIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHs KJIACCU(ULIUPOBATh XMMHUYECKHUE DPEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArUpYyIOLIUX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEeHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPKIAOIINE
KAueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIEeCTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaxX HEOPTaHUYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHHUH PpaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMH
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEp CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMMOCTH OT BHeIIHero Bo3aeicTsus (npunuui Jle [latense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XUMHUYECKHE TMPOIECCHI,
JeKalie B OCHOBE IMPOMBIIUICHHOTO MOJMYyYEHHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUUCICHUS C HCIOIB30BAHUEM
MOHATHS «MaccoBas JOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIHSIX, MACChl BELIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 YyYaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOrO 3¢ (deKTa peaklui Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIOl ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHINIOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIvy,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIE peakluu Ha Ccyibdar-, kapOooHaT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnael») B COOTBETCTBUM C TIPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IPU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISTh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMyIHpPOBATH BHIBOJBI Ha OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICcTBa MacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWjla  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B NEIIX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, OCO3HABAThH
OMacCHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYIIHBIX METO/JAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBbIX M ClHa0OBUIAIIMX OOyYarolUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/t KonrpoJubnsie | IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pazgen 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XMMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTraHUYECKUX COCIMHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Pasnen 2. Yraesoaopoast
2.1 [IpenenbHbIC YTIIEBOAOPOABI — AJKAHbI 2
9 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 |
AJIKaJIMEHBI, ATKUHBI
2.3 ApomaTuiecKue yrieBoa0pOo/ bl 2
24 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepxamue opranndeckue coeIuHeHUs!
3.1 Cruptsl. @enon 3
19 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 |
Crnosxubie 3¢upsl
3.3 VTri1eBoabI 3 1




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kanine opraHudecKue coeTnHEeHUus

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Uroro mo pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHS

5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u TeM uuppoBbIe
Ne i/m P Kontpoabnsbie | IlpakTnyeckue (g )
MPorpamMmslI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. Teoperuyeckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepnonnueckas cucrema XUMHUYECKUX 3
anemenToB /1. 1. Menaeneera
12 Crpoenue Bemectsa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PeaKLUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Merainbl 1
2.2 Hewmerannsl 1 1
)3 CBsI3p HEOPTAHUYECKUX U OPTraHUYECKUX )
' BEIIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMMS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITIOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
/o

Tema ypoka

KoJgnuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3y4YeHHn
|

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

[Ipenmer opraHn4eckoil XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHunit A. M. Bytieposa, eé
OCHOBHBIE ITOJIOKEHUSI

[IpencraBnenue o knaccuukauu
opraHuueckux semects. Homenkinarypa
(cucteMaruyeckas) U TPUBHAJIbHBIE
Ha3BaHUS OPraHUYECKUX BEIIECTB

AnkaHbI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Mertan 1 3TaH — NpOCTEUIINE
MPEICTAaBUTENIN ATKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIEH — MPOoCTEHIINe
IIPEICTABUTENN AJIKEHOB

[IpaxTuyeckas padora Ne 1. «Ilomyuenue
STWIECHA U U3yUYEHUE ETO CBOMCTB

Aunkanuensl. byranuen-1,3 u




MetuinoyraaueH-1,3. [lomydenne
CUHTETHYECKOTO KayuyKa U pe3UHbI

AJNKHMHBIL: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMUECKUHN Psifl. ALleTHIIeH —
MPOCTEUIINI MPEICTABUTED aJTKMHOB

1 Brpluncnenus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOITyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnueckas CBA3b yrieBOAOPOIOB,
NPUHAAJIEKANIUX K pa3IMYHbIM KjaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB:

14 MPUPOIHBINA Ta3 U MOMyTHBIC HeDTIHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKH
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepadboTKU

16 KontponbHas paboTa no pazaeny
«YTIIEBOAOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHOroaroMHble CIUPTHI: ITUICHIIUKOJIb U
TJIMLEPUH

19 @DeHOoJI: CTPOCHHE MOJIEKYIIbI, PU3NUECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaerunpl: GopManbaeTu u

aleTajabaerua. AeToH




OaHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE

21 KHCJIOTBI: MypaBbHUHAsI U YKCYCHAas

” [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD»
CreapuHOBas U OJICMHOBAs KUCIIOTHI, KaKk

23 NpEeACTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEICTBUE
CrnosxHble 3(Upbl KaKk POU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢upoB

%6 JKupsl: ruiponus, npuMeHeHHeE,
Ouosoruueckas pojb )KUpOB
VYrneBoabl: cocTaB, KilacCUPUKAIMS.

27 Baxwuelime npencTaBuTeNun: III0K03a,
bpykTo3a, caxapo3a

73 Kpaxmai u nemirono3a kak NpupoHbie
HOJIUMEPHI
KonTponbHas paboTa mo pazaeny

29 «Kucnopoaconepxaiuine opraHuuecKue
COEIUHEHUS»

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OPraHNUYEeCKHUE COCTMHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuab

1 benku kak mpupoiHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUSA




13 OCHOBHBIE OHATHS XUMHHU |
BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN
OCHOBHBIE METO/IbBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI. 1
[ImacTmaccel, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIys aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMHUYEeCKuX deMenToB []. U.
MennerneeBa, ux CBI3b C COBPEMEHHON
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHX JJIEMEHTOB M UX COSJIMHECHUH 110
rpynmnam u nepuogam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux aymemenToB /.M. Meneneena B
pPa3BUTHUU HAYKH

Ctpoenue BemecTBa. XUMHUYECKasi CBA3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BaneHTHOCTB. DNEeKTpOOTPUIIATEIBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J1s BelllecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYEeCKuX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHWYECKON U OPraHU4YeCKON XMUMHH.
3aKOH COXpPaHEHMsI MaCChl BEIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHHS JHEPTUU NIPU
XUMHUYECKHUX PEaKIHAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[TpakTuyeckas padora Ne 1. «Bioustaue
pa3IUYHbBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DnexTponutuyeckas auccormans. [lonstue
0 BoJiopoiHOM nokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHNYECKHUX BEIICCTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nekTponu3e
pacIuIaBoOB U pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«Teoperndeckre OCHOBBI XUMHM»

14

Mertaiel, ux nojoxenue B [lepuognyeckoit
CHCTeME XMMHUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue hu3nIecKrue CBONCTBA
METaJJIOB




15

CrutaBbl METAIOB. DJIEKTPOXUMHUYECKUN PsiJT
HanpsHKeHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPUH, KaJdui, KadbI[ui, MarHHM,
IFOMHHMN) U UX COETUHEHUH

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeJUHEHUN

18

XUMHUYeCKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 33124 10 TEME
«Metamne»"

20

Hewmeranniel, BX NOJIOJKEHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3NYeCcKre CBOMCTBAa HEMETAIIIIOB.
AJTOTpOTHS HEMETAIUIOB (Ha MpUMepe
KHCIIOPOJia, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
coeqUHEHUN

23

XuMHUECKUe CBOMCTBA a30Ta, pocodpa u ux
COEIMHEHUN

24

XUMHYECKUE CBOWCTBA yIIIEpoaa, KPEMHUS U
HUX COeIUHEHUU

25

[IpuMeHeHrne BaXKHEUIIIUX HEMETAIIOB U UX
COEeUHEHUN

26

O0001IEHME U CUCTEMATU3ALIMS 3HAHUM 10




TeMe «Hemeramuiely. Beraucnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHE PACUETHI

[TpaxTnueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME 1
"HemeTtammsr"»

73 KonTponbaas pabota mo Temam «MeTaribh 1
u «Hemeramibn

29 Heoprannueckuie 1 OpraHnuecKre KUciaoThI. 1
Heopranuueckue u opraHnuecKkiue OCHOBAHUS
AmM@oTepHbIe HEOpraHUYECKHEe U

30 OpraHUYecKue coeuHeHus. I 'eneTnueckas |
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumun B o6ecrieyeHIH SKOJI0TrM4eCKOH,

31 SHEPTeTUYECKON U MUITIEBOI 6€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 0OIIMX HAyYHBIX

32 MPUHIMIAX TPOMBIIIICHHOTO OJIYYEHUS 1
BAKHEWILINX BEUIECTB

33 YenoBek B MUpE BELIECTB U MaTEPUAJIOB 1

34 XuUMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




