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INOSACHUTEJIBHASA 3AITIUCKA

Pabouvas mporpaMma 1o nurepatype Ha 6a30BOM YpOBHE CpeIHEro oOIIero oopa3oBaHus
cocTaBiieHa B cooTBeTcTBUM ¢ DegepabHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM cpeaHero oomero oo6paszoBanus» (IIpukaz Munnpocsemenus Poccun ot
17.05.2012 N 413) u ¢ yuerom DemepanbHOil 00pa30BaTEIBLHON IPOrPAMMBI  CPEIHETO
obmtero o6OpasoBanus (IIpukaz Munnpocsenieaus Poccun ot 18.05.2023 Ne 371) wu
[Tonoxenus o padoueii mporpamme MBOY «Mexaypeuenckast CLLI No6y

OcHOBY NOIXOAOB K pa3pabOTKe MporpaMMbl IO XHUMHH, K OIpENeNIEHUI0 oO0Iei
cTpaTeru 00y4eHHs, BOCIIUTAHUSA U Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO MpeaMeTa
«Xumus» g 10-11 kimaccoB Ha 0a30BOM YpPOBHE COCTABMIIM KOHLIENTYaJIbHBIE I10JIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEp)KaHMs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUM K YPOBHIO OJTOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHHE, II0JIy4aeMO€  BBIIYCKHUKAaMHU  00I1€00pa3oBaTesIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 UX 0Opa3oBaHHOCTH. OHO  CIYXHT
3aBepIIAIOIIMM 3TallOM pPEalIH3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LIEHHOCTEH, NPUCYLIUX IIEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH LIEHHOCTH
KacaloTcs TO3HAHMSI 3aKOHOB IPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpbI
YeJIOBEKa, a TaKXKEe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0pOBbIO U
IpUpOJHOH cpene. Peanusyercs xuMuyeckoe oOpazoBaHUe 00yJarOIUXCs HAa YPOBHE CPEAHETO
o0miero oOpa3oBaHMs CPEACTBAMH YUEOHOTO MpeaMeTa «XUMUs», COACpKaHUe U MOCTPOCHHE
KOTOPOTO ONpPEIENEHbl B IPOrpaMMe MO XHMHUU C YY€TOM CHEHU(PUKH HAyKHM XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpPUAIbHOM KHU3HH OOILECTBA, a TAKXKE C Y4ETOM OOLIUX
Lesiel U MPUHIUIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XuMHsI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro pojib B COBPEMEHHOM
LUMBUJIN3AlMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTyphl. OHa BHOCUT CBOM BKJaja B
(hopMHpOBaHNE PALIMOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, B CO3/IaHUE 1IEJIOCTHOTO MPECTaBICHUS
00 OKpYXaloIleM MUpPE KaK O €AMHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHUs BEIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPO€HHEM BEIIEeCTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auUMOJEHCTBYS C JpYyrUMH €CTECTBEHHBIMH HayKaMH, XHMHsS  cTajia
HEOThEMJIEMON YacTbi0 MHUPOBOHM KYyJIbTYpbl, HEOOXOAWMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KHU3HM KakJoro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHH HallpaBlieHa Ha pelIeHHe II00aJbHBIX MPoOJiIeM YCTOWYHMBOIO pa3BUTHSA
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTHUYECKOM, IMHINEBOM, HSKOJOTUYECKOW OE€30MacHOCTH |
OXpaHbl 37J0POBbSL.

B cootBercTBUM ¢ 00LIMMU LIETSIMU U MPUHIUIIAMH CPETHETO 0011ero oopazoBaHus
conepkanue npeamera «Xumus» (10-11 kmacchl, 6a30BbIii ypOBEHb H3YUEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY 00YYaIOLINXCs, HEOOXOIUMYIO UM JIst
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOT'O BKIIOUEHHS B KU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.
CocrapnsgomuMu peaMeTa «XuUMHS» SBISIOTCA 0a30Bble Kypchl — «OpraHnuyeckas
xuMus» U «OO0I1as 1 HEeOPraHUYEcKask XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUSI KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HayKHU: CCTeMa 3HAHUW MO0 HEOPTaHUYECKOM XMMUHU (C BKIIIOUECHHEM
3HaHUU K3 OOIIed XMMHUHU) U opraHuyeckoil xumuu. GopMHUpPOBaHNUE TAHHOW CHUCTEMbI 3HAHUMN
IIpU U3YYEHUHU IpeaMeTa 00ecrieyuBaeT BOZMOKHOCTh PacCMOTPEHHUSI BCETO MHOI000pasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.



Crtpykrypa conepxkanus KypcoB — «Opranndeckas XuMusi» U «O0IIas 1 HeopraHuIecKas
XUMES» CHOPMHUPOBAHA B MPOTPaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOIXO0/Ja K MU3Yy4EHUIO
y4eOHOro Marepuajga ¥ OOyCIIOBJIEHa HCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUW Ha
OTPENICICHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOW XHMHUHU BeIlIeCTBa
paccMaTpuBalOTCSl HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUSI OPraHUYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHUMHUYECKUX U DBJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIICCTB.
CeneHust 00 M3ydaeMblX B Kypce BEIISCTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 0
CJIOXKHBIX OHOJIOTMYECKH aKTHBHBIX COCAMHEHWH. B Kypce OpraHM4ecKOd XHMHH TOJyd4aroT
pa3zBuTHe CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEpBOHAYATHHBIC
MIPEJICTABICHHS] O XUMUYECKOU CBSI3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT X CTPOCHHUSI, 0 XUMHUYECKOM PEaKIIHH.

[Toq HOBBIM YIJIOM 3peHHsI B MpeaMeTe «XHUMHS» 0a30BOrO YpOBHS paccMaTpPUBACTCS
W3YYCHHBI Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS TEOPETUYECKHI Marepuan W
(hakTOJOrMUeCKHUe CBEJCHHS O BEHICCTBAX M XUMUYCCKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01as u HeopraHU4ecKass XUMUsD» O0yUYaIOIIUMCS MPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH
3HAQUYEHHE TEPHOJUYECKOTO 3aKOHA C OOIICTCOPETUYECKUX U METOJOJIOTHYECKUX TO3UIIUH,
riy0)ke TMOHSATh HCTOPUYECKOE H3MEHEHHEe (PYHKIMH 3TOro 3aKoHa — OT oOoOImiaromen 1o
OOBSCHSIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOSHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAK)Ke 0 XMMHUYECKUX PEAKIIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonmusiercs B Kypcax 10 w11 KiaccoB 3JeMeHTaMH COACpIKAHUS, HMEIOIIUMHU
KYJIbTYPOJIOTHYECKUNA M TPUKIATHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TTOHUMAHHIO
B3aMMOCBSI3M XHMHH C JPYTUMH HayKaMH, pPAcKpbIBAIOT €¢ poJib B IIO3HABATENbHON U
MPAKTUYECKON JEATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBaXKEHHS K IMPOLECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTUYECKHUX MPUIOKEHUM XWMHUHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH()OPMAIIMIO U MPUMEHSTH €¢ JJIsi TIOTMOJHEHUs 3HAHWM, PElIeHUs
MHTEJJIEKTYalIbHBIX U JKCIEPUMEHTANbHBIX HCCIIEeNOBAaTeNbCKUX 3a1ad. B 1ernoM conepkaHue
ydeOHoro npeameTa «XUMHUS) TaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsI (UIOCOPCKUX HACH, TaKHX KaK:
MaTepualbHOE €IMHCTBO HEOPTaHUYECKOT0 U OPTaHMYECKOr0 MHpa, 00YCJIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBIICHUN IMYTEM SKCIIEPUMEHTA
U pelIeHHUs] MPOTUBOPEUYHM MeXAy HOBBIMH (haKTaMU U TEOPETUYECKHUMH IPEANOChIIKAMHU,
OCO3HaHHE POJIM XUMHUHU B PELICHUHU SKOJIOTMUYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B mmane pemneHus 3amad BOCHHUTAHMS, DPA3BUTHS U COLUANH3AIMH  O0yYarOIIUXCS
MPUHATBIE TPOTPAMMON MO XUMHHU TOAXOABI K OINPEICICHHUIO COACPKAHUS W TOCTPOCHHS
npeaMeTa IpeaycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCATBHBIX YUEOHBIX IEHCTBUN, MMEIOIINX
0a30BO€ 3HAUEHUE AJIs PA3TUYHBIX BHIOB JEATEILHOCTH: PEIICHUs MPoOIeM, TOMCKA, aHAIn3a U
00paboTku HWHpOpPMAIMKM, HEOOXOMUMBIX JNs MPUOOPETEHHUS ONbITa MPAKTUYECKON U
HCCIEN0BATEILCKON EeITEILHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B IIO3HAHWHU XHUMMUH.

B npaxTuke npenogaBaHus XUMHH KaK Ha ypOBHE OCHOBHOTO 00111eT0 00Opa30BaHMsl, TaK U
Ha ypoBHE cpeaHero o0miero oOpa3oBaHHsS, TPHU ONPEACTCHUH  COAEp)KATeNbHON
XapaKTePUCTHKHU IeNiell H3ydyeHUs TMpeaMeTa HalpaBlIeHHEM IIePBOCTENICHHON 3HAYMMOCTH
TPAAUIIMOHHO TpH3HAETCA (OPMHPOBAHME OCHOB XHUMHYECKONW HayKd Kak o00Jyiactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JIEATEITLHOCTH YEJIOBEKa M KaK OJHOTO M3



KOMIIOHEHTOB MHpOBOW KynabTypbl. C METOAMYECKON TOUKM 3pEHMsI TakoM NOIXO0J K
OIIpEACIICHUIO 1EJIEN N3YUEHNUs TPEIMETA SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHHUs IVIABHBIMU LEIISAMU U3ydeHMs NpenMeTra «XUMHsS» Ha
6azoBoM yposHe (10 —11 xi1.) sBIAIOTCS:

e (QopmupoBaHHE CHCTEMbl XWUMHUYECKHUX 3HAHUWA KaK BaXKHEUIIEH COCTABIISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEXKAaT KJIIOUEBBHIE IOHATUS,
(GyHaaMeHTalbHbIE 3aKOHBl U TEOPHUM XUMHM, OCBOEHHME s3bIKa HAyKH, YCBOEHHUE U
IOHUMaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHMH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS,

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX pEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHUI, UMEIOINUX MECTO B IPUPOAE, B IPAKTUUYECKON U
IIOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHUHl U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HaONIOJEHUEM U
OOBSICHEHHEM XMMMUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM MpaBuUil 0OE30MacHOro
oOpalleHus C BELIeCTBaMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHUKa LieJiel U 3a1a4 U3y4eHUs IpeaMmeTa B
[IporpamMMe 1o XMMHMU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CHUCTeMe cpeaHero oomero oOpazoBaHus. CeroiHs B HpPENoJaBaHUM XUMHUHM B OoJbluei
CTENIEHU OTAACTCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJAEpXkKaHMUs OO0y4deHMs,
OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHWKA 00IIe00pa3oBaTeIbHON  OpraHM3aIuu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHWM, a (QyHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSMHM aKTHBHOT'O MOJIyYEHUS 3HAHUM U NPUMEHEHUS UX B pEaIbHOW KM3HM Ul pelCHUS
MPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npu MU3ydyeHUM MHOpeameTra «XUMHUS» JOMHMHHUPYIOIIEE 3HAueHUe
pUOOpETaOT TaKKe LENU U 3a/1a4H, KakK:

ajanTauus  oOyyaromMXCsl K  YCIOBHSIM  JUHAMUYHO  Pa3BHBAIOLIETOCS  MHUPA,
(dbopMHpOBaHHE MHTEIJIEKTYAIIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caM000pa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPHUHATHUIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢bopMupoBaHue Yy OOyyaroUMXcs KIIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
HMMEIOIUX YHUBEpPCAIbHOE 3HAUEHHE I PA3IMYHBIX BUJIOB JAEATEILHOCTU: PELIEHUs MpoOiem,
MIOUCKA, aHalM3a M 00paboTKM HH(pOpMAIMK, HEOOXOAMMBIX [yl TNPUOOPETEHHs OIbITa
JEATENIBHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B IO3HAHWM XHUMUH, a TaKXKe U1 OLIEHKHU C
MO3UIUHI IKOJIOTUYECKON 0€30I1aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOLIECCOB
Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yJaroImuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO NpUOOpeTaTh HOBBIE 3HAHHUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTUH JJIsl TOMCKA U aHalIn3a Y4eOHOM 1 Hay4HO-TIOMYJISIPHOM HH(pOPMAIIMN XUMUYECKOTO
COJIEP/KaHUS;

(dbopMHpOBaHNE U pa3BUTHE Y OOYUYAIOLIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUIECHUS,
Ha0JII0/1aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPY IJIAHUPOBAHUU U ITPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOyYaroImUXcs YOeXJIECHHOCTH B T'YMaHMCTHYECKOM HarpaBlIeHHOCTH
XUMHH, €€ BaXKHOM POJIM B PELIEHUH II100abHBIX MpoOsieM parioHaIbHOTO



MIPUPOJIOTIONB30BAHKS, TOIMOJHEHHUS SHEPIeTUYCCKUX PECYpCOB U COXPAHCHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K TPUPOAC U CBOCMY
3II0POBBIO, & TAKXKE MPHOOPETEHUS OIBbITA MCIIOJIB30BAHUS MMOJYUYCHHBIX 3HAHUHN JIJISl TIPUHSITHS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSX, CBI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oOpa3oBaHUs HpeaMeT «XuUMUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPEIMETHOI 001acTn «ECTecTBEHHO-HAYYHBIC TIPEAMETHIY.

OO1miee YnCIIO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CpPEIHEr0
obmero obpaszoBanusi, coctarisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hegemwo), B 11
kiacce — 34 vaca (1 gac B Henemo).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYBHOI'O TIPEJIMETA
®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYJAIOIIMMUCS MPOTPaMM

OCHOBHOTO 00I1IeTO 00pa30BaHMs:

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOCHUS OOYYArOIIMMHCS
MporpaMM CpeaHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM UM NPEAMETHBIM).
Hayuno-meronnueckoii OCHOBOM [Uisi pa3pabOTKH IUIAHUPYEMBIX pPe3ylbTaTOB OCBOCHHS
IIPOrpaMM CPeTHEro 00I11ero 00pa30BaHus SBISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/.

B coOTBeTCTBUU C CHUCTEMHO-JCSTEIHHOCTHBIM IOAXOJOM B CTPYKTYPE JHMYHOCTHBIX
pe3yabTaTOB OCBOCHHMS TpeAMeTa «XHUMHUS» Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINUE:

OCO3HaHHE O0YYarOIIMMHUCS POCCUNCKON TIpa)KAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIIEHHUIO;

HAJIMYHE MOTHBAIMH K O0YYEHUIO;

[[EJICHATPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPaJAULIUi Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuxcs PyKOBOJCTBOBAaThCS B CBOEH NEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ yCTAaHOBKAMH, MPHUCYIIUMH IEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHuS;

HaJIM4YUEe TPABOCO3HAHUSA HKOJIOTMYECKOM KYNbTYpPhl M CIHOCOOHOCTH CTaBUTh IIENIU H
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMera «XHUMHUsS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOW M  BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH W HJ€aJlaMd POCCHUKCKOTO
rpaXJaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMH M TPAaBWJIAMH TIOBEACHUS,
CTIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAaHOBJICHUS
JMYHOCTH 00YYarOLINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTbITa TIO3HABATEIBHOM M TPAKTHYECKOW JESTeIBbHOCTH OOYYaIOUIMXCS TI0 pean3aluu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHMSA:

OCO3HAHMS 00YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY M MTPABOTIOPSIIKY;

MIPEJICTABJICHHS O COLMATbHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATEITBHOCTH MPH CO3JaHUH YICOHBIX MPOEKTOB,
pelieHnH yaeOHBIX ¥ TO3HABATENBHBIX 33124, BHIMIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, TIOTUKY B apTYMEHTHI IPYTUX
MIPY aHAJIM3E Pa3INYHBIX BUJIOB yUeOHOU JAESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOLIEHUSI K UCTOPHUYECKOMY U HAyYHOMY HACIIEIHIO OTE€UYECTBEHHOM
XUMHH,



YBKEHHsI K IPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUYECKOTO NMPUMEHEHHUs
XMMHHU, OCO3HAHUSI TOTO, YTO JOCTMD)KEHHUS HAYKH €CTh PE3YJbTaT JUIMTENbHBIX HaOJI0IEHUH,
KPOIOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca W II03HABATEIbHBIX MOTHBOB B IIOJYYEHMM H IIOCJIEIYIOIIEM aHaIU3e
nH(OpPMAIUY O IEPEIOBBIX TOCTHKEHUAX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOIO ITIOBEICHUS;

CIIOCOOHOCTH OLIGHMBAaTh CHUTYallUH, CBA3aHHbIE C XHMHYECKUMHU SBIICHUSMHU, H
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIGHMBATh CBOC IIOBEJEHUE U IOCTYINKH CBOMX TOBAapUIIEH € MNO3UIMM
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX ITOCTYIKOB;

4) hopMHUPOBaAHUS KYJIbTYPHI 3/10POBbSI:

MOHUMAaHUS IIEHHOCTEH 370pOBOro U Oe30macHoro odpasa >KU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PHU3UYECKOMY U MCUXHUECKOMY 37I0POBBIO;

coOIr0IeHHS TTpaBHII 0€301MacHOT0 OOpAIEHHS C BEIIECTBAMH B OBITY, TTOBCEAHEBHOM
YKU3HU U B TPYJIOBOH AESATEIBHOCTH;

MOHUMAHMUS L[EHHOCTH TMpPaBWJ WHIAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
IIOBEJICHUS B CUTYyaLUAX, YIPOXKAOIINX 310POBbIO U JKU3HU JIFOJCH;

OCO3HAHUS MOCIIEJCTBUI 1 HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT OIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOr0 BOCIMTAHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEI0BAaTENbCKOW JI€ATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U APYIHX BUAAX JICSATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHUM NPAKTHYECKHUX 3a7a4 COLMAIBHOU
HaMpaBJIEHHOCTH (B PaMKax CBOEro0 KJlacca, IIKOJbI);

HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO NMpodeccuil pa3auyHOTo pojAa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUN 10 XUMHUH;

YBOXKEHUSA K TPYAY, JIOISIM TPY/Ja U PE3YIAbTAaTaM TPYAOBOM AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYalIbHOH TpaeKTOpUM OOpa30BaHMUS,
Oyayel npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBA;

6) 9KOJIOTHYECKOT0 BOCIIUTAHUS

9KOJIOTMUYECKHU 11€JIECO00Pa3HOro OTHOIICHUS K NPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHMs IJ100aJBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBLHOM CPEIBI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUNA XUMUU JJISl PELIEHHs] BOIIPOCOB
PaLMOHAIBHOIO IIPUPOAOIIONIB30BAHNS;

AKTUBHOTO HENPHUATHS JEHCTBHUM, MPUHOCSIIIMX BPEN OKPYKAIOIIEW MPUPOIHON Cpene,
YMEHHSI TPOTHO3UPOBAaTh HEOJIAronpUATHBIE SKOJOTHYECKHE MOCIEICTBUS MpeANpUHIMAEMbIX
JNEUCTBUN M MTPEAOTBpalIaTh UX;

HaJu4Musl PA3BUTOrO SKOJOTWYECKOIO0 MBIIUICHMS, 3KOJIOIMYECKOM KYJBTYpPBI, OIBITA
NEATEIbHOCTH  JKOJOTWYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJACTBOBAaTbCA HMMH B
MI03HABATEIbHOM, KOMMYHUKATUBHON U COLMAILHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHUBOCTOATH MJICOJIOTHH XeMO(pOOHH;



7) HEHHOCTH HAYYHOT'0 MO3HAHMUSI:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON MTPAKTUKH;

MMOHUMAaHUS CIeMU(PUKA XUMUHM KaK HAyKH, OCO3HaHHUA €¢ POJu B (POPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTABICHHS 00 OKpYKaIOIIEeM
MHpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKAa, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH M
perieHruu IpooIeM COXPaHEHHS TPUPOJHOTO PABHOBECHS;

yOSXKJICHHOCTH B OCOOOW 3HAYUMOCTH XUMHHU JJII COBPEMEHHOW ITUBWJIM3AIMHU: B €¢
T'YMaHUCTHYECKOW HAIPaBICHHOCTH M Ba)KHOW POJIM B CO3JaHUH HOBOM 0a3bl MaTepuaIbHOMN
KYJIbTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, TMHUIIEBOM ¥ HSKOJIOTMYECKOW Oe30MmacHOCTH, B PA3BUTUU METUIUHBL,
00eCIeUYeHNY YCIOBH YCIIEITHOTO TPYAA U 3KOJOTUYECKH KOM(MDOPTHOM KU3HU KaXKIOTO YICHA
00I11eCTBa;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOIh30BATh MOTyYaeMble 3HAHUS IS
aHaIM3a M OOBSICHEHUs SBIECHUU OKPYXKAIOLIEr0o MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHUH,
YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMUXCS TaHHBIX
C LIEJIbIO MTOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJIS PEIICHUS TTPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKOM I€SITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpPa30BaHHMIO UM CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAaHUW MO XHUMHUHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOGHHOCTSIM Tpylda B pasnuuHbiX cdepax mnpodeccruoHaIbHOMN
JIeSITEILHOCTH.

METANIPEJAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ynbTaTbl OCBOGHMSI yuyeOHOro mnpenMera «XUMHS» Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIE N7 (HOPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIMILTUHAPHBIC
(MexmpeMeTHbIe) oOLIeHaYyYHbIE TOHATHS, OTPAXKAIOIINE L[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
u CHGIII/I(l)I/IKy MCTOAOB IMO3HAaHUWA, UCITOJIB3YEMbIX B €CTCCTBCHHBIX HayKaX (MaTepI/IH, BCUICCTBO,
SHEprusi, SIBJICHHUE, MPOIECC, CUCTEeMa, HaYYHbIH (haKT, MPHUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIOICHNE, H3MEPEHUE, SKCTIEPUMEHT U JPyTHe);

YHUBEPCAILHBIE yueOHbIE JNENCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), obecreunBarone QGopmMupoBaHue (GYHKIIMOHATBHOW TPaMOTHOCTH U
COIMATPHON KOMITETCHIIMH O0YyUJarOIIUXCS;

CIIOCOOHOCTh ~ OOydaromuXcsli  MCMIOJb30BaTh  OCBOGHHBIE  MEXIUCIUILIMHAPHEIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpPCaJbHbIE Yy4eOHBIC NECUCTBUS B IIO3HABATEIHHOW |
COLIMATIbHOU TIPAKTHKE.

MeranpeaMeTHbIe Pe3ynbTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCAIHHBIMH YI€OHBIMU
MO3HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSMHU.

OBi1aieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEILHBIMU /Il CTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:



CaMOCTOSITENIbHO  (pOpPMYNTUpPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMYy, BCECTOPOHHE e¢
paccMaTpuBaTh;

OINpeNeNIATh LeNN JEATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTAThl IEITEIFHOCTH C IOCTaBICHHBIMU LIETISIMH;

WCTOJb30BATh MPH OCBOCHUHM 3HAHUI MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble MPU3HAKUM IOHATUH W YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIHME TOHATUSA AJIS1 OOBACHEHUSI OTJCIBHBIX (DAKTOB U SABICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]y NU3Y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKUE paACCYyXIeHHUs (MHIYKTHBHbIC, JAEAYKTUBHBIC, II0 AaHAJOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS] B PACCMATPUBAEMBIX SBICHHSX, (HOPMYIHpPOBATH
BBIBO/IbI M 3aKJIFOUCHHUS;

IIPUMEHATH B IIpOLEcCce MO3HAHMS, UCIOIb3yEMbIE B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE)
MO/IENH, IPE0OPa30BHIBATH MOJIEIILHBIC TIPEACTABICHUS — XUMHYECKHI 3HAaK (CHMBOJI) DJIEMEHTA,
XUMHAYecKas (GopMyna, YpaBHEHHE XHMHYECKOH pEakuuh — TpH peIeHUuH y4eOHBIX
[IO3HABATENIbHBIX U MPAKTUYECKUX 3ajlady, MPUMEHSTh Ha3BaHHBIE MOJIEJIbHbIE MPEACTaBICHUS
JUIs BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIU.

2) 6a30BbIe HCCIEA0BATEIbCKHIE el CTBHA:

BJIaJIeTh OCHOBAaMH METOJIOB HAYYHOT'O [T0O3HAHMS BEIIECTB U XMMUYECKUX PEaKIHii;

¢dbopMynMpoBaTh ILeMM M 3aJaud  MCCIEIOBaHMSA, MCIIOJIb30BaTh IIOCTABJIECHHbIE U
CaMOCTOSITENTLHO C(hOPMYITHUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHS M OCHOBEI
st POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CY)KICHH;

BJIAJIETh HABBIKAMH CaMOCTOSTEIIHOTO TUIAHHUPOBAHUS W TPOBEACHUS YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOOJATh 32 XOJIOM IPOLECCa, CaMOCTOSATEIHBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OPMYIUPOBAaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIAaHHOM
pabore;

NpUOOpeTaTh ONbIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MPOEKTHON JesTelNbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B ITO3HAHMS.

3) padora c undopmanueii:

OPUEHTUPOBATbCS B  PA3JIMYHBIX HCTOYHMKAX MHGOpMANMM  (Hay4yHO-TOMYJspHas
IUTEepaTypa XHMHYECKOTO COJIEpXKaHHs, CIpPaBOYHBIE TMOcoOMs, pecypchl MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3JIMYHBIX BHIOB H (OPM TIPEACTABICHUS, KPUTHUUYECCKH
OLIEHUBATh €€ JIOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMpoChl U TPUMEHATH PA3IUYHBIE METOABI TPU TIOMCKE W OTOOpe
uHpopManuu, HeoOXOMMOM [T BBITMOJIHEHHS YUeOHBIX 33/1au ONpPeaeICHHOTO THIIA;

NpUOOpeTaTh OMBIT MCIOJIB30BaHMUs WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN H
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOopMy MpencTaBieHHUs] HHPOpMAIUK (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTOJB30BaTh HAYYHBI S3BIK B KadecTBE CpEACTBA TpHU pPadOTEe C XUMHUYECKOU
uHbopMalMel: NPUMEHATh MEeXNpeaAMeTHbIe ((u3ndeckue M MaTeMaTH4ecKue) 3HaKU |
CHUMBOJIBI, (pOopMyIibl, a0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPe00pa30BbIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATISITHOCTH.

OgJiaieHne YyHUBePCAJbHBIMH KOMMYHHMKATHUBHBIMH 1€ CTBUSIMH:



3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMOW TEeMBbI B XOJI¢ JAUAIOra W/WIN JAUCKYCCHUH,
BBICKA3bIBaTh UM, (OPMYIUPOBATh CBOU MPEIJIOKECHUS OTHOCHTEIHHO BBIOJHEHUS
MPEUIOKEHHOH 3a/1a4H;

BBICTYNATh C IPE3CHTAIMe pe3yabTaToOB MO3HABATEIBHON AEATENbHOCTH, MOJYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMH TIPU  BBINOJHEHUH XUMHYECKOTO
IKCIEPUMEHTa, NPAKTUYECKOH pabOThl IO WCCICJOBAHUIO CBOKMCTB H3Y4aeMBIX BEIIECTB,
peanu3anyu y4eOHOro Mpoekrta W (OpMyTUpoBaTh BBIBOJABI IO pe3yJbTaTaM IPOBEIACHHBIX
MCCIICIOBAaHHM ITyTEM COTIIACOBAHMS MTO3UIMIA B X0J1€ 00CYKJICHHSI 1 0OMEHa MHEHHUSIMHU.

OBiajieHNe YHUBEPCAJIbHBIMU PeryJISTHBHBIMH € CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIBHYIO AEATEIBHOCTD,
orpenensas e¢ IeTd M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJularaeMblii aITOPUTM JICHCTBHIA TIPU BBIOJHEHUH YYEOHBIX M HCCIIEIOBATEIBCKUX 3aj1ad,
BBIOMpaTh Hanbosee A (PEKTUBHBINA CIIOCOO UX PEHICHUS C YYETOM IMOJIyYEHHUs HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JICATEIHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOILICHKH.

HNPEIMETHBIE PE3YJBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl 0OCBOEHUS Kypca «OpraHuueckas XUMMUs OTPasKaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNH O XUMHUECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-
Hay4YHON KapTHHBI MHUpPA, POJIM XMMHUU B IO3HAHWUU SIBIEHUM OpUpOAbI, B (OPMHUPOBAHUU
MBILIEHUSI U KYJbTYpbl JUYHOCTH, €€ (PYHKIMOHAJIBHONH TIpPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHns NPaKTHUYECKUX 3aJad U DSKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CHCTEMOM XHMMHYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHas 000J04YKa aToMa, MOJIEKYJa, BaJI€HTHOCTD,
ANEKTPOOTPHULIATEIbHOCTh, XHMHMUECKas CBs3b, CTPYKTypHas ¢opMyna (pa3BEpHyTas U
COKpalllcHHas), MOJb, MOJISIpHas Macca, MOJSIpHBIH  00BEM, YIVIEPOAHBIN  CKelerT,
(GyHKIMOHATBHAS TpyNNa, pajuKal, U30MEpHs, M30Mepbl, TOMOJOTUYECKHHA psifl, TOMOJIOTH,
YTJI€BOOPOABI, KUCIOPOA U a30TCOAEpIKALllUe COSAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOSHUSI OPraHUYECKUX
BemiectB A. M. DbyriepoBa, 3akoH COXpaHEHMS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTU XMMHUYECKHUX SIBJICHUM, (aKTOJIOTHYECKUE CBEICHUSI O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM HCIOJIb30BAHNN BaKHEHIIIMX OPraHWYeCKUX BEIECTB B OBITY
U TIPaKTHUUYECKOM 1E€ATENBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHbIC NMPU3HAKHM MOHATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHS ITPU ONUCAHUH COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COECTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUUYECKYIO CHMBOJIUKY JJIsSi COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEpHYTOH, COKpALICHHON) (pOpMyYsT OpraHM4YEeCKHX BEIIECTB
U YpPaBHEHMHM XMMUYECKUX PEaKLMH, U3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUIS WIUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHHS;



c(hOpPMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBYy M CTPOCHHIO K OMNPEIEICHHOMY KJIAcCy/TPYIIe COCTUHEHHA
(YyrneBomopoJpl, KHUCIOPOA M  a30TCOJAEpIKAIIME COEAMHEHUS, BBICOKOMOJEKYISPHbIC
COeJIMHEHUs), JaBaTh MM Has3BaHus 1Mo cucremarmueckoir HomeHkmarype (IUPAC), a rtakxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BAaHUS OTACIBHBIX OPTaHUYECKUX BEHIECTB (ITHIICH, MPOIMIICH,
alleTHJICH, STWICHIJIUKONb, TIUIEPUH, (EHOJN, (OpMalbJCTHA, aleTaabICTH, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACISATh BHJbI XHUMHUYECKOH CBS3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPraHUYeCKUX
BeuiectB A. M. bytiepoBa [ist 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOCHUE, (HU3UYECKHe U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTEIICH PA3TUYHBIX KJIACCOB OPraHUYCCKUX BEIICCTB
(MeraH, 3TaH, O3TWJICH, MPOMWIIEH, ameTruieH, OyramueH-1,3, merunOyranuen-1,3, Oenzodn,
METaHOJI, 3TaHOJ, STUJICHIJIUKOJb, TJIMLIEPHH, (EHON, aleTalbJIerui, MypaBbuHasi U yKCyCHas
KHMCIIOTBI, TJIIOKO3a, KpaxMmal, LeJUI0JIo3a, aMUHOYKCYCHasi KHCIIOTa), WIUIIOCTPUPOBAThH
TCHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHUYCCKUX PEAKIUN C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOYHUKH YTIEBOJAOPOIHOTO CHIPbHS
(HedTb, TPUPOIHBIA Ta3, yrojp), CHOCOOBI MX MEpepadOTKHM U MPAKTUYECKOE NPUMEHEHUE
IIPOJYKTOB NIEpepabOTKU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHMHUYECKUM YpPaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTAa PEaKUUU MO HM3BECTHBIM
Macce, 00beMYy, KOJTHMYECTBY OJIHOTO M3 UCXOIHBIX BEUIECTB UM MPOAYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTb YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCMHOJB3YEMbIX B XHUMHH TpPU HW3YYCHHUU BEIIECTB W XHUMHYECKHUX SBICHUMN
(HabnrofeHue, W3MEpeHUe, OJKCIEPUMEHT, MOJICIUPOBAHHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JUTS IPUHATHS PEIICHU B KOHKPETHBIX )KU3HCHHBIX CUTYAIHSX, CBI3aHHBIX
C BEIIIECTBAMH U WX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYIoi U
nabopaTopHbIM 000pyI0BaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BeleCTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBITOJHEHUIO JTA00PATOPHBIX XHMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHWH TUIAHUPOBATH W BBIMONHITH XUMHUYECKHH SKCIICPUMEHT
(mpeBpallieHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUU, MOTyYEHUE ITHIICHA U HU3YYEHHE €ro
CBOMCTB, KauyeCTBEHHBIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JCHATypalus OENKOB Tpu
HarpeBaHUH, IBETHBIC PEAKIMKM OEJKOB) B COOTBETCTBUH C MPABUJIAMU TEXHUKH O€30MaCHOCTH
pu oOpallleHuu ¢ BElIeCTBaMU U JIabOpaTOPHBIM OOOpYIOBAaHUEM, MPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCTepuMeHTa B (opMe 3amucu YpaBHEHHMI COOTBETCTBYIOIIMX pEaKIUid H
(hopMyInHpOBaTh BEIBOJIBI HA OCHOBE STUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHUYCCKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHGopMaluu, IHTepHET u Apyrux);

chOpPMUPOBAHHOCTh YMEHHUI COOMIO/IaTh TMpaBuia HSKOJIOTHYECKH I€IeCO00pa3HOro
MOBEACHUS B OBITY W TPYAOBOH MAEATETBHOCTH B MLENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpYy>Karollled MpUpPOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEMCTBHS HAa JKHUBBIE OPraHU3MBbI



OMPENICIICHHBIX OpPraHMYeCKUX BEIIECTB, MOHMMas cMbica mokaszatens [IJIK, mnosicHsaTe Ha
nmpuMepax crocoObl YMEHBIIECHUS U MPEIOTBPAIICHHUS] UX BPEAHOTO BO3JICHUCTBUS HA OpPraHU3M
YeloBeKa;

JUIsl O0YYaloIIUXCs C OMPAHMYEHHBIMHA BO3MOXHOCTSIMU 37I0POBbS: YMEHUE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHYECKUX SBJICHHIA,

JUIS  CIENbIX U CIa0OBUAAIIMX OOYYarOIIMXCSA: YMEHHE HCIOIb30BaTh peibeHO-
TOYCUHYIO cucTeMy o0o3HaueHuid JI. bpaiins m1s 3anucu XuMu4ecKux GopMyit.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHUs Kypca «OOImass W HEOPraHWYECKas XUMUSD)
OTpaXKaroT:

cOPMUPOBAHHOCTh MPEICTABICHUNA: O XUMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJIM XWMHHM B TO3HAHWM SIBICHWUH NPUPOABI, B (hopmMupoBaHUU
MBILIIEHUSI U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHON TIpPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHrs TPAaKTHUYECKUX 3aad U SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHbBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BaJCHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTb, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, METaJUIMYeCcKas, BOJOPOIHA),
KpUCTAJUIMYECKAsi  PEIICTKa, TUIMBl XUMHUYECKUX  pEaKIMil, pacTBOp, JJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, IICKTPOTUTHUYECKAS AUCCOLMAILINS, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKOH  peaklud, XUMHUYECKOe paBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
3IIEKTPOJIUTHYECKON aucconuanuu, nepuoandeckuid 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMsI W TPEBPALICHUS SHEPIHMHU NP XUMUYECKUX
peakmusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalMe B OCHOBE TIOHUMAHHS TPUYUHHOCTH M CHUCTEMHOCTH XHWMHUYECKHX SIBIICHUM,
(akToNOrMuecKue CBEJECHUSI O CBOMCTBAX, COCTaBe, MOMYUYEHUH U OE30MacHOM HCIOJIB30BAHUU
BOKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U IPAKTHUECKOH IeATEeILHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCTb YMEHUM BBISIBIIATH XapaKTEpPHBIC MPU3HAKU MOHSATUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME IMOHATUSA MPHU ONMHCAHUU HEOPraHUYECKHX
BEILIECTB U UX IPEBPALLICHU;

c(hOPMHUPOBAHHOCTh YMEHUN HCMOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB W YpaBHEHUNW XUMHUYECKUX PEAKIUNA, CHUCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TtpuBHanbHblC Ha3BaHUS OTAEIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbli Tas,
YIJEKHUCIIbIA Ta3, aMMHUaK, ramicHasi M3BECTh, HErall¢Has HM3BECTb, MUTHbEBas COJa, MUPUT U
ApyrHe);

c(hOpPMUPOBAHHOCTh YMEHUH OMPEENATh BaIECHTHOCTh U CTETIEHb OKUCIECHUS XUMHUECKUX
AJIEMEHTOB B COEAMHEHUSIX PA3IMYHOTO COCTaBa, BUJI XUMUUECKOU CBSI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJUTMYecKasi, BOJOPOHAsI) B COCIMHEHHSIX, THUI KPUCTAUTMYECKOW PEIMICTKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYIJspHas, MOHHAs, METAJTMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIICCTB
M0 WX COCTaBy K ONPEICICHHOMY KJIACCY/TPYIIE COCTUHEHUN (MPOCTHIE BEMIECTBA — METAILIBI U
HEMETAIJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHBIE TUPOKCUIBI, COTTH);



c(OPMHPOBAHHOCTh YMEHHH pPACKpBIBaTh CMBICT Iepuoauyeckoro 3akona J[. U.
MeHnneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTENBHYIO H
IIPOrHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKUX 3JieMeHTOB 1—4 nepuoaos [leprnoauueckoii cucteMbl XMMHUECKUX 3i1eMeHToB /1. 1.
MenneneeBa, HUCIONB3Ysl IMOHATHA «S-, P-, O-2JIEKTPOHHBIE OPOHTAIHMY», «IHEPreTHYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB XMMHMYECKMX 3JIEMEHTOB M MX
COEAMHEHMH 10 nepuoaam U rpynnam llepuoanyeckoil cucteMbl XUuMUYeCKUX dnemenToB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh yYMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIMIME XHMHUYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TCHETUYECKOM CBSA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YPaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTh YMEHHSI KJIACCH(PUIIMPOBATh XMMHUYECKHE PEAKLIUHU IO Pa3TMIHBIM
npu3HakaM (YUCIly W COCTaBy pEarnpyloomuX BeHIeCTB, TeIuioBoMy 3¢ddekry peaxium,
W3MEHEHMIO CTETIEHEeH OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PeaKIuy, yYaCTHIO KaTalln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMH COCTABIIATh YPABHEHHs PEAKLUN pa3IMYHBIX THIIOB, OJHbIE
U COKpAIllCHHBbIE YPaBHEHUs peaKklMi MOHHOIO OOMEHA, YUHUThIBasl yCIOBHS, IIPU KOTOPBIX 3TU
peaxkuuu UAyT 10 KOHLIA;

C(OPMHPOBAHHOCT YMEHUI MPOBOAUTH PEAKLUH, MOATBEPXKIAOLINE KadeCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPTaHWYECKUX BELIECTB, pAcClO3HABaTb OINBITHBIM IIyTE€M HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTH YMEHHUI PaCKpbIBATh CYINIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEICTBOM COCTABICHMSI AJIEKTPOHHOIO OajgaHca 3TUX PEAKIM;

Cc(OPMHUPOBAHHOCTh YMEHHH OOBSCHATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHMYECKOTO DPABHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle llatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHUYECKHE IIPOLECCHI, JIekKAIlUe B
OCHOBE IPOMBIIIJIEHHOTO MOJIYYE€HHUsI CEPHOM KUCIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTD
Mpe/cTaBiIeHU 00 OOIMMX Hay4yHBIX HMPHUHILMIAX M 3KOJOTHYECKHX MPOoOJIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH BBIYUCIEHUS C HCIOJb30BAHUEM MOHATHUS
«MaccoBasi J0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHMH TIa30B IMPH XUMHUYECKUX
peakIMsIxX, Macchl BEIeCTBa WM 00BbEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOro 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1a00paTOPHBIM 000PYAOBaHUEM, a TAKXKE MpaBHia OOPAIEHHs C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIMOJHATH XUMHYECKHH HSKCHEPUMEHT
(paznmokeHue TMepoKcHJa BOAOPOJAa B MPHUCYTCTBUU KaTajlu3aTopa, OINpEAENIEHUE CpPe.bl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO WHIMKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
Ha CKOPOCTb XHMHUECKOW pEaKLMH, peaklMy HOHHOTO OOMEHAa, KaueCTBEHHbIC PEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHUS, PELICHHUE SKCIIEPUMEHTAIbHBIX
3amay no temMaM «Metamib» U «HemeTtannel») B COOTBETCTBUM C MpaBUJIAMH TEXHHUKHU
6€30MacHOCTH MpHU OOpaIlleHUH C BEIIECTBaMU U J1a00paTOpHBIM 000pyI0BaHUEM, ITPEICTABIAThH



pe3yabTaThl XMMHYECKOTO OSKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyITHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKU AHAJIM3UPOBATH XMMHYECKYH0 HH(MOpMAIIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHUKanuu, HWHTepHET u
JPYTHX);

c(hOPMUPOBAHHOCTh YMEHHUM COONIOAATh TPaBHJIA DSKOJOTHYECKH IIeJIeCO00pa3HOro
IIOBCACHUS B 6BITy )51 prHOBOﬁ ACATCIIBHOCTH B HCIIAX COXPaHCHHA CBOCro 3J0POBbBA H
OKpY>Karolllel MPUPOJHOM CpEbl, OCO3HABATH OIMACHOCTh BO3JACHCTBHUS HA KUBBIE OPraHU3MbI
OTpeIeNICHHBIX BEIIECTB, MOHMMAasi cMbICT mokasarens [1JIK, mosicHATh Ha mpuMepax CIocoObI
YMEHBIICHHUA U IMTPEAOTBPALICHUA UX BPECAHOI'O BOBI[CI;'ICTBPISI Ha OpraHusM 4€JIOBCKaA,

JJIA 06y‘laI-OI_HI/IXC}I C OI'paHUYCHHBIMHU BO3MOXHOCTAMU 3O0POBBA: YMCHHUE IIPHUMCHATH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOAAX MMO3HAHUA BCUICCTB 1 XUMHUYCCKUX HBHCHHﬁ;

JUIS  CIETNBIX W CIA0OBHAAIIMX OOYYArOMIMXCS: YMEHHE WCIOIb30BaTh pelbedHO-
TOYEYHYI0 cucTeMy obo3Hauenuii JI. bpaiins s 3anucu xumudeckux Gopmyi.

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHNYeCKONM XHUMHHU

[IpenMer opraHM4ecKoi XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B MOIYYCHUU
HOBBIX BEUIECTB U MaTepHasioB. Teopust CTpoeHUs opraHudeckux coennnenuit A. M. bytieposa,
e¢ OCHOBHBIE NOJOXeHHA. CTpyKTypHBIE (GOPMYIJBI OpraHMYECKHMX BEMIeCTB. | omoiorus,
n3oMepust. XuMHUYecKasi CBSI3b B OPraHMUYECKUX COEAMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccupukanuu  OpraHMuYeckux  BemecTB.  Homenknatypa
OpPraHUYECKUX COEJAMHEHHH (CUcTeMaTHuecKas) M TpHUBHAJIbHBbIE Ha3BaHUS Ba)KHEHIINX
IIPEICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMeHTalIbHbIE METOJIbl M3Y4YE€HHUs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMi OpPraHWYECKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIECIMPOBAHUE MOJEKYJ
OpPraHUYECKUX BEIIECTB, HAOJIOJAEHWE W ONHCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBpAILEHHIO OPraHMYECKUX BEILECTB MIPU HarpeBaHuu (IU1aBjIeHUEe, OOYTJIMBaHUE U TOPEHHE).

YruaeBoaopoasl

AJKaHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKMH psa. MeTraH M 3TaH — MNpOCTeHIINe
MPE/ICTaBUTENN AaJIKaHOB: (PU3MYECKHEe M XHWMHUYECKHE CBOMCTBa (peakuuu 3aMelieHus |
TOpEHUs), HaXO0XKJCHUE B MPUPOJIE, MOTyUYeHHE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTHIIEH U MPONWIEH — NpocTeHine
NPEJCTaBUTENIN AalIKEHOB: (M3WYECKHEe M XHMHUYECKHE CBOWCTBa (peakUud THAPHUPOBAHUS,
raJJOTeHUPOBAHUS, THIPATAIIH, OKHCICHUS U MOJIMMEPU3aLlUH ), TIOTy4YeHUE U IPUMEHEHHE.

Anxanguensl: Oyramuen-1,3 m meTminOyraguen-1,3: cTpoeHHe, BaXKHEWIINE XUMHUYCCKUE
cBoiicTBa (peakius noauMepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHMsS, T'OMOJIOTHYECKUH psAd. ALETHIEH —
NPOCTEUIINIA MTPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOWCTBA
(peakuuy rUAPUPOBAHUS, TAJTOT€HUPOBAHUS, TUAPATAIINH, TOPEHHUS ), TOJy4YE€HUE U IPUMEHEHHE.

Apensl. benzon: cocTaB, cTpoeHune, GuU3NUECKue U XUMUYECKUE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUSI U HUTPOBAHUS ), IOJy4YeHUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue,



Qusuueckue u xumuiecKue C60UCMEa (peaKyuu 2aio02eHUpoOSanUs U HUMPOBAHUs), NOyYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHMUecKass CBsA3b MEXAY YIJIEBOAOPOIAMH,
NPUHAUISKAIIMME K Pa3IHYHBIM KJIacCaM.

[TpupoHble UCTOYHUKH YTIEBOAOPOIOB. [IpuponHbIii ra3 U MOMyTHBIE HE(PTSIHBIC Ta3bl.
Hedpts u e¢ mpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TEperoHkKa, KpeKUHT
(TepMHUYECKHi, KAaTAINTHYECKUH ), TUPoin3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B
MPOMBIIUICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepadoTKy.

DKCHeprUMEHTaIbHbIE METOABI M3Yy4YCHHUS BEIIECTB M MX INPEBPALICHUN: O3HAKOMIICHHE C
oOpa3naMu 1miacTMacc, KaydyKoB M pe3uHbl, koiuiekunu «HedTs» u «Yronsy», MoxennpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJAHBIX, IPOBEICHUE IPAKTUYECKOU pabOoThI:
HOJTy4eHHE 3TUIICHA U U3y4eHHE €ro CBOMCTB.

PacuerHble 3a1aumn.

Borluncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYEeCTBa
HCXOJHOTO BEIIEeCTBAa WM MPOAYKTa PEaKlUU IO H3BECTHBIM Macce, 00beMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UJIHU MPOJTYKTOB pEaKLUn).

Kucnopoacoaepxamme oprannyeckue coeJMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W STAHON: CTpOeHHE, (DU3UYECKHE H
XMMHUYECKHE CBOWCTBA (pEakUUu C aKTHMBHBIMH METaJJIaMH, I'aJIOT€HOBOJIOPOAAMHU, TOPEHUE),
npuMeHeHue. BogopoiHbie CBsI3U MEXAYy MOJIEKyJIaMu cliupToB. JleiicTBre MeTaHoIa U 3TaHoIIa
Ha OpPTraHU3M YEJIOBEKa.

MHOroaTtoMHbI€ CIUPTHL. ODTUJICHTIUKOIb M TJHIEPUH: CTpPOEHHE, (PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA (B3aMMOJIEHCTBUE CO LIEIOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOTOAaTOMHBIE CcHuUpThl). JlelicTBUe Ha opraHu3Mm uenoBeka. lIpumeHeHue raulepuHa M
STUJICHTJIUKOJIS.

@DeHod: CTpOCHHUE MOJEKYNbl, (pU3nMdYeckrue MU XHUMHYECKHe CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue genomna.

Anpneruapl U kemowusl. DopManbAeruj, aueTalbJIErHJ: CTPOEHUe, QU3NYECKUue U
XMMHUYECKHE CBOMCTBa (peakUuu OKHCICHHS W BOCCTAHOBJIECHMS, KadeCTBEHHBIE DPEaKIIUN),
IIOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE Mpe/iebHbIE KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIIOTBI:
CTpoeHHe, (pu3nvecKre U XUMUYECKHE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepupUKalMK), TONydeHHe | mnpuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHCJIOTBHI Kak
MPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KMCJIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE NECTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ' MApONH3 CIOKHBIX 3(UPOB.
XKupsl. I'naponns xupos. [Ipumenenne xupos. buonoruueckas pois JKUpOB.

VYrieBobl: cocTaB, KiaccuUKaIs yrieBoaoB (MOHO-, TU- U TToJIMcaxapuabl). [ moko3a —
MPOCTEUIINIA MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (pU3MUecKhe W XUMHUYECKHe
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne amMMHauHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBieHHE, OpoOXKEHHE TIJIOKO3bI), HaXOXKJIEHHWE B MPUPOJIE,
npuMeHeHue, ononornueckas poiab. DorocunTes. OpykTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupojiHbie nonuMepsl. CTpoeHHe KpaxMmania M LEJUTI0JIO3bI.
duznyeckue U XMMUUYECKHE CBOICTBa Kpaxmaia (TUIPOIN3, KaueCTBEHHAs peaKIHsl C HOJIOM).

DKcriepuMEHTANIbHbIE METOJbl M3y4YEHHs] BEIIECTB M HMX MpEBpallleHuii: IMpOBeJEHuE,
HaOJ/llo/IeHne M ONMCAaHWE JEMOHCTPAlMOHHBIX OINBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHbIE
peaKuuy OJHOATOMHBIX CHUPTOB (OKHcIeHue dTaHona okcuaoMm menu(ll)), MHOroaToMHbIX



cnupToB (B3aumopeiicTBue rmiepuHa ¢ rugpokcugom wmenu(ll)), ampaerugoB (okucicHHE
aMMHa4YHbIM pacTBopoM okcuaa cepebpa(l) m ruapokcumom wmenu(Il), B3ammopeiicTBue
KpaxMana ¢ HMOJOM), IPOBEJEHHME IPAKTUYECKOH pPabOThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuerHble 3a1aun.

Bbluuciienuss 1mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Maccel, 00bEéMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB UJIH MPOJYKTOB pEaKLUN).

A3zoTcozeprkaliye OpraHMuecKue COeMHEHNS.

AMHHOKHCIOTBI Kak aM{QOTepHble oOpraHudeckue coeauHeHus. dusmdeckue Hu
XMMHUYECKHE CBOWCTBA AaMHUHOKMUCIOT (Ha @puUMepe IJMLIMHA). buojoruuyeckoe 3HaueHHe
aMUHOKHCIOT. IlenTunml.

benku kak npUpoJHBIE BBICOKOMOJICKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpHYHAs U
TpeTUYHAasi CTPYKTypa OenkoB. XUMHUYECKHE CBOIICTBa OEJIKOB: T'HAPOJIU3, JEHATypaius,
KayeCTBEHHBIC PEaKMU Ha OCJIKH.

DKcriepuMEHTAJIbHbIE METOJbl MU3YUEHHUS BEIIECTB U UX IPEBpALICHUI: HaOltoleHue u
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HarpeBaHUHU, I[BETHBIE
peakuu OeIKoB.

BbicokoMo1eKy JIsIpHBbIE COeITMHEeHUsI

OcCHOBHbIE TIOHSATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEINEHb IOJIMMEPU3ALUHU, CpPEeAHAs MoJyeKynspHass Macca. OCHOBHBIE
METO/bl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEPHU3aLIHsl U MOJIMKOH/IEH CallHs.

OKcIepUMEHTAIbHbIE METO/bl M3YUYEHHUS BELIECTB U UX IPEBpAILCHHI: 03HAKOMIIEHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MEXIpeIMETHBIX CBA3€H NMpH U3ydeHMH opraHuuyeckod xumuu B 10 kmacce

OCYILIECTBIISICTCS Yepe3 UCIOJb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATHUM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEbHBIX PEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHSATHUS: SIBJICHHE, Hay4YHBbIA (DaKkT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KIacCCU(PHUKAIM, TIEePUOAUYHOCTb, HaAONIOJCHUE, H3MEPEHHE,
9KCIIEPUMEHT, MOJIEIIUPOBAHHUE.

®duszuka: MaTepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, YHEPreTUUECKUN YPOBEHD,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEUIeCTBa, (PU3NUYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€IKHU, yIIeBOIbl, XKUPbI, PEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE HCKOMAaeMble, TOIUIMBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHALHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpernapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUH



XuMU4ecKuil aneMeHT. AToM. Snpo artoMa, H30TONBI. JJIEKTPOHHAs 000JOYKa.
DHepreTUYecKre ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- ameMeHThl. OCOOEHHOCTH
pacnpesiesieHus: 3JIEKTPOHOB MO0 OPOUTANISAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHas KOHGUTYypalus aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuoguueckas cucrema xumuueckux »saemeHToB . U.
MenpeneeBa. CBs3b NEpPUOAMYECKOrOo 3akoHa U llepuogumyeckoil CUCTEMBl XUMHUYECKHX
anementoB JI. M. MenpaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEILIECTB
110 rpylnmam U nepuojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHIbI XUMUYECKON CBSI3U (KOBaJEHTHAas
HENoJIsIpHasi U NOJISIpHAs, MOHHAsA, MeTaulMueckas). MexaHu3Mbl o0Opa3oBaHMsI KOBAJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BajgeHTHOCTB.
DneKkTpooTpuuareabHOCTh. CTeneHnb okucaeHus. oHbl: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIPHOrO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeulecTBa. THUIBl KPUCTAIUIMUECKUX PEIICTOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUTMYECKOUN PEIICTKH.

[lonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPbL. MaccoBasi 101
BELIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmveckux coequHeHuil. HomeHknarypa  HEOpraHHMYECKHX
BelllecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHX BEUIECTB, IMPUHAUICKANMUX K Pa3IMYHBIM
KJIaCCaM.

Xumunyeckass peakuus. Knaccupukanus XUMHUYECKMX pEakUUid B HEOPraHUYECKOW WU
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPTUM IPU XUMUYECKUX PEaKIUAX.

CKkopocTh peakiuu, €¢ 3aBHCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTUMble peakiuu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHME XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponutuyeckas auccoruanus. CunbHble U crnabble 31eKTpoiauTsl. Cpena BOJHBIX
PacTBOPOB BEILLECTB: KUCIIast, HEUTpaabHasl, IEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKcrepUMEHTAIbHbIE METO/bl M3YYEHHUs BELIECTB M MX MPEBPAIICHUN: JEMOHCTPALUs
tabmun «lleprognueckast cucremMa xumuueckux anementoB . M. MenneneeBa», m3zydueHue
MoJeNiell KPUCTAIUTMUECKUX PEIICTOK, HAOMIOJeHHE W ONHCAHHE JIEMOHCTPAIMOHHBIX H
1abopaTOPHBIX OMBITOB (pa3ioXeHHe NepoKCHAa BOAOPOAAa B MPHUCYTCTBUHU KaTaau3aTopa,
OTpesieNIeHUE Cpe/ibl PacCTBOPOB BEILIECTB C MOMOUIbI0 YHUBEPCAILHOTO MHIUKATOpA, peakluu
MOHHOTO OOMEHa), MPOBEACHUE MpaKTU4YecKol paboThl «BiMsHHE paznuyHbIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOW PEAKIIUN.

PacuéTHnle 3agaun.

PacuéTel no ypaBHEHUAM XMUMHUUYECKUX PEAKIIM, B TOM YHCJIE TEPMOXUMUUYECKHE PACUCTHI,
pacueThl ¢ UCTIOJIB30BAaHUEM MOHATHUS «MACCOBAs OISl BEILIECTBAY.

Heopranuueckast xumust

Hemeramnsl. [lonoxkenne HemerasmioB B Ilepmoanyeckoil cucTeME  XMMHYECKHX
snemenToB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpOeHUs aToMOB. (DU3WYECKHE CBOWMCTBA
HEMETaJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MPUMeEpe KUCIopoa, cepsl, pocdopa u yriepoaa).



XUMHUYECKHE CBOICTBAa BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, cephl, a3oTa, Qocdopa,
yriaepojia u KpeMHHS) U UX COCIMHEHHUM (OKCUAO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCIMHCHH ).

[IpumeHeHne BaKHEHUIIIUX HEMETAJUIOB U UX COCAUHEHHUI.

Merasisl. Ilonoxenue merainos B llepruoaudyeckoi cucteMe XUMUYECKUX dJ1EMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI04eK aTOMOB MeTaiaoB. OOmiue
¢uznveckue cpoiicTBa MeTauioB. CIIaBbI META/UIOB. DJIEKTPOXUMHYCCKUN PsJl HANPSHKEHUN
METaJUIOB.

XHWMHYECKHE CBOWCTBA BAXKHEUIIMX METAUIOB (HATPHWH, KaJlWid, KaJabIllMd, MAarHUM,
QITIOMUHUM, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHU.

OO6ure criocoObl MOTy4YeHUs: MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJbl H3YyY€HHUsS BEUIECTB M UX IMPEBpAlllCHHI: H3ydyeHUe
KOJUIeKUMU «MeTaibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEIICHHE SKCHEPUMEHTAIbHBIX
3ama4y, HaONIOJICHWEe W  OMNHCAHWE JEMOHCTPALIMOHHBIX UM JIaOOpaTOPHBIX  OIBITOB
(B3auMojelicTBUE THUIAPOKCHUIA AIOMUHHUSA C PACTBOPAMHU KHUCIOT U IeJoueil, KaueCTBEHHbBIC
peaKkIy Ha KaTHOHBI METAJIIOB).

Pacuérneie 3agaun.

Pacuetbl macchl BemiecTBa MM O00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BbEMY OJIHOTO M3 y4YacCTBYIOIIMX B pEaKLMU BEIIECTB, pacuyeThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIINU, €CITH OHO U3 BEIIECCTB UMEET IIPUMECH.

Xumus u )Ku3Hb

Ponp xumMuu B 0OecriedeHNH SKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MMacHOCTH,
pa3BuTuu MenuuMHbL. [lOHATHE O HaydHBIX METOAAaX IIO3HAHUSA BEUIECTB M XHUMHYECKUX
peaKuid.

[IpencraBiaenuss 00 OOWMIMX HAay4yHbIX MPHUHILUINAX T[POMBIIUICHHOTO MOJYYeHUs
BAKHEWILINX BEUIECTB.

UenoBek B MHpE BEUIECTB W MATEpPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHNuYeCKue U MUHEpaIbHbIE yI0OpEHUS.

XUMHSL U 3[I0POBbE YEIIOBEKA: MpaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHUS MIPEMapaToB OBITOBOM XUMHUH B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNpeaAMETHBIX CBA3EH NMpU MU3ydyeHUU OO0IIEeH U HEOPraHMYECKOW XMMHH B
11 xmacce ocymecTBIsIeTCA Yepe3 MCIOIb30BaHNEe KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHI,
TaK ¥ TOHSTHH, SIBISIOIIMXCS CUCTEMHBIMU IS OTAENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mume ecTecTBEHHO-HAYYHbIC TOHSTHS: HAay4YHbIA (DAKT, TUTOTE3a, 3aKOH, TEOpHs,
aHalmW3, CHUHTE3,  Kilaccu(ukanus,  MepUOAUIHOCTb,  HAOJIOJECHUE, IKCIICPUMEHT,
MOJEJIUPOBAHNE, U3MEPEHHUE, SBIICHUE.

dusnka: Marepus, dHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
PaMOaKTUBHOCTh, MOJIEKYJa, PHEPTeTUYECKUN ypPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIUUUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIEC TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.



TexHomorus: XUMHNYCCKasA MPOMBIINIJICHHOCTD, MCTAJIJIyprus, IMpoOnu3BOACTBO

CTPOUTCIIbHBIX MaTcpuaioB, CEIIbCKOXO031CTBEHHOE MMpOnU3BOACTBO, nuuieBas

IIPOMBIINIJICHHOCTD, (bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTh, IIPOHU3BOACTBO KOCMETHUUYCCKUX
ImpenapaTroB, IMPOU3BOACTBO KOHCTPYKHHMOHHBIX MAaTCpUalioB, 3JICKTPOHHAsA IIPOMBIIICHHOCTD,
HaAHOTCXHOJIOT'HNH.

Y4er padoyeii nporpaMMbl BOCHUTAHUS

Peanusanus BOCIMTATEIBHOTO IIOTEHIIMAIA YPOKOB XUMHH IIPEyCMaTPUBAET:

1.

MaxkcruManabHOE HCIIOJIB30BAHUE BOCIUTATENIBHBIX BO3MOYKHOCTEH CO/AEp:KaHUs Yy4eOHOTO
npeamera «XuMmus» Uig GOpMUPOBaHHS Yy OOYYAIOIUXCS POCCHUCKHUX TPaAULIHMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LIEHHOCTEH, POCCUHCKOIO HCTOPHUYECKOIO
CO3HaHMSI Ha OCHOBE HCTOPUYECKOrO0 MPOCBEIIECHUS; MOA00pP COOTBETCTBYIOLIETO
COJIEp’KaHUsl YpPOKOB, 3aJaHUIl, BCIIOMOIAaTEIbHBIX MaTEpUaIOB, MPOOJEMHBIX CUTYyalUil
TUTSE 00CYKICHUH;

BxiroueHne 1LeneBbIX OPUEHTHPOB PE3YJIbTATOB BOCIUTAHUS, UX YYET B OIpEACICHUU
BOCIIUTATEIbHBIX 33a4 YPOKOB, 3aHITHIA;

BxitoueHue B copep)kaHUE YpOKOB IPA3JIHUYHBIX M NAMATHBIX JaT B COOTBETCTBUU C
KaJIEHJAApHBIM IIJIJAaHOM BOCIIMTATEIbHON PadOThI;

Bb10op MeTON0B, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIINX BOCHUTATEIbHOE BO3JCHCTBHE HA
JIMYHOCTh B COOTBETCTBUU C BOCHMTATEIbHBIM HJEAIOM, LIEJBI0 U 33/Ja4yaMH BOCIIMTAHUS,
L[EJIEBBIMU OPUEHTUPAMU PE3YyIbTAaTOB BOCIIUTAHMSI;

[IpuBneuenne BHUMaHHUSA OOYYarOIIUXCS K IIEHHOCTHOMY aCIEKTy HM3Y4aeMBbIX Ha YpOKax
IIPEIMETOB, SIBICHUH U COOBITHI, MHUIMHPOBAHUE OOCYXJEHUH, BBICKAa3bIBAHUH CBOETO
MHEHHMSI, BBIpaOOTKH CBOET0 JIMYHOCTHOTO OTHOIIEHHS K U3y4aeMbIM COOBITUSM, SIBICHUSM,
JULAM;

[IpumeneHne WHTEpaKTUBHBIX ¢GopM  yuyeOHOW pabOThl —  HMHTEJUIEKTYalbHbIX,
CTUMYJIMPYIOIIMX [MO3HABATEJIbHYI0 MOTHBAIIMIO, UTPOBBIX METOJMK, AUCKYCCUH, AAIOIINUX
BO3MOXXHOCTh NMPUOOPECTH OMBIT BEJECHUSI KOHCTPYKTUBHOI'O JIMajiora; rpynrnoBoi paboThl,
KOTOpasi yYUT CTPOUTH OTHOLIEHHWS M JEHCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTIO MBIIIICHHUS,;

[ToOGyxnenne oOydaronMxcsi coONI0aTh HOPMBI IIOBEAEHUS, MpaBUia OOIIEHUS CO
CBEPCTHUKAMH U TE€IarOTMYECKUMH pabOTHHUKAMH, COOTBETCTBYOIIHE ykiany MbOY
«Kaproropckass CII  Nell8», ycraHoBIeHHME U TOAJAEPXKKY J00pOXKeTaTeIbHON
aTMocQephl.
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n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoaudecTBO 4acoB

Bcero

KoHnTtpoiabHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3zoBareJIbHbIE

pecypchl

Pa3n

e 1. TeopeTnyeckue OCHOBbI OPraHUYeCKOH XUMHU

11

[Ipenmer
OpraHUYeCKOu
xumuu. Teopus
CTPOCHHUS
OpraHUYECKUX
COCTMHEHUM A.
M. byrneposa

Hroro no pazneny

Paznen 2. YrieBoaopoasl

2.1

IIpenenbuble
YIJ1€BOAOPOABI —
aJIKaHbl

2.2

Henpenenbusie
YTIEBOIOPOABL:
AJIKEHBI,
aJIKaJUeHBI,
AJKWHBI

2.3

Apomarnueckne
YIJIEBOAOPOABI

2.4

IIpuponuseie
UCTOYHUKHU
YII€BOIOPOIOB U

uX nepepadoTka

Hroro no pasgeny

13

Paznen 3. Kuciiopoacoaep:kaiiue opraHuueckue coeTuHeHn st

3.1

Cnuptsl. ®enon

3

3.2

AJpaerunsl.
KapOonoBsie
KHCJIOTHI.
CnosxHble 3¢upsl

3.3

Yrnesoanl




Hroro no pazneny
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Pa3nen 4. A3oTrcoaepaxan

HE€ OPraHU4Y€CKHUE COCIUHECHUSA

AMHUHEL
4.1 AMUHOKUCIIOTEL 3
benkn
Hroro no pazneny 3

Pa3nes 5. BoicokomosieKky/IsipHble cOeJUHEHHS

ITmacTmaccsel.
5.1 Kayuykwu. 2
Bosokna
Hroro no pazaeny 2
OBIIEE
KOJIMYECTBO HACOB 34 2
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KoandyecTBO 4acoB DJIeKTPOHHBbIE
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n/n Bcero o0pa3oBaTe/ibHbIE
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pecypchl
Pa3nen 1. Teopernueckue 0CHOBbI XUMHMHU
Crpoenue
aTOMOB.
Ilepuoanueckuit
3aKOH U
1.1 [Tepuoaudeckas 3
cucremMa
XUMHYECKAX
anemenToB []. U.
Menneneena
Crpoenue
BEIIECTBA.
1.2 4
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BEIIECTB
XUMHUYECKUE
1.3 6 1 1
peaxiuu
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U OPTaHUYECKUX
BEIIECTB
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3.1 XuMHA U )KU3HDb 4
Hroro no pazaeny 4
OBIIEE
KOJIMYECTBO HACOB 34 2 3
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