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1. Pabo4ass nporpaMmma no y4e0HoMy npeamery «XuMus
(0a30BBIii YPOBEHB)

PabGouas mporpaMmma 1o yueOHOMY NpeaMeTy «XUMHs» (0a30BbIM YPOBEHB)
(npenMetHass o0nacth «EcTecTBEeHHO-HAy4HBIE TNPEIMEThI») (nanee TakkKe —
nporpaMmma, rporpamMma 1o XuMuH, Kypc 1o XUMHUH, XuMus) peanusyercs B 10-11
KJlaccax.

[Iporpamma BKJIIOYAET MOSICHUTENIBHYIO 3aMHUCKY, COAEpKaHue oOydeHus,
IJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS TPOTPAMMBbI [0 XUMUHU.

[TosicHuTeNnbHAS 3aMKUCKa OTPaXKaeT OOIIKE IETU U 3a7a4l U3YUEHUS] XUMUU,
XapaKTepUCTUKY  TCUXOJOTMYECKUX  NPEANOCHUIOK K €€  H3YYCHHIO
00y4aIoIUMHUCS, MECTO B CTPYKTYpE Y4eOHOTO TJIaHa, a TAKKE MOAXOABI K 0TOOPY
COZICpKaHMs, K OMNPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

Conepxanue OOyYEHHS PACKpBIBAET COJIEp)KaTeNbHbIE JUHUU, KOTOpPbHIC
npemyiaraloTcs JUisi 00s3aTENIbHOIO M3YyYEHUS B KaXJOM Kilacce Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus.

[InanupyemMbie pe3ynbTaTbl OCBOCHUS MPOTPAMMBI 10 XWMUU BKIIOUYAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh NEPHOJI OOyUEHUsI Ha YPOBHE
cpenHero oOmiero  o0pa3oBaHMs, a TaKXE MPEIMETHbIE  JOCTHXKECHUS
0Oy4Jaronierocs 3a Kax/apli roj] O0y4eHHUs.

1.1. IlosicHuTe/IbHASA 3aNIMCKA

PaGouas mnporpamMmma 1o XuMHH, peanuzyemasi [ocyaapCTBEHHBIM
OrOKETHBIM 00pa3oBaTelNbHBIM yupexaeHneMm KpacHomapckoro kpas «/lerckas
IIKOJIa-UHTEPHAT UCKYCCTB M Kazaubed KynbTypbl uM. B.I'. 3axapuenko» (nanee
coorBeTcTBeHHO — Illkona) Ha ypoBHe cpemHero oOuiero oOpa3oBaHus,
COCTaBJICHA B COOTBETCTBUU C (denepasibHONM paboyeil mporpaMMol CpeaHero
oO1mrero oopa3oBaHus Mo yueOHOMY MpenMery «Xumus» (yTBEpKIeHa B COCTaBe
@OIT COO npukazom MunucrepcrBa npocseiieHus: Poccuiickoin @enepaiuu ot
18.05.2023 Ne 371), B Tom uncne TpeboBanusmH, npeabssiasiembimu GI'OC COO
K pe3yibTaTaM OCBOCHHUSI MPOTPAMMBI TI0O XUMUHU.

OcHOBY MOJXOMIOB K pa3pabOTKe MPOrpaMMbl MO XMUMHH, K OMPEIEICHHUIO
oO1ielt cTpaterun 00y4ueHus, BOCIIUTAHMS U PA3BUTHS 00YyJarONIUXCsl, CPEICTBAMH
yueOHoro npeamera «Xumus» s 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

B cooTBeTCTBHM C JaHHBIMU MOJOKEHUSMU MporpaMMa 1mo XxuMuu (0a30BbIi
YpOBEHb) Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUsA: YCTaHaBJIMBACT
oOs3aTeNlbHOE  (MHBAapMAHTHOE)  MPEAMETHOE  COJIEpXKaHUE,  OMpenemseT
KOJMYECTBEHHBIE W KAUECTBCHHBIC €ro XapaKTEPUCTUKU Ha KaXJIOM JTare
W3Y4YeHUs]  TpeaMeTa, MpeayCMaTPpUBAEeT  MPUHIUIBI  CTPYKTYPUPOBAHUS
COJIEpKaHMsl U PACHPENICNICHHUs] €ro MO KJIaccaM, OCHOBHBIM pa3jieliaM U TeMaM
Kypca;

JaeT TMPUMEPHOE pachpenesieHne Y4YeOHBIX YacOB IO TEMaTUYECKUM
paszieniaM, PEKOMEHIyeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHUS OTAEIbHBIX
TEM Kypca C YYETOM MEXIPEIMETHBbIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKU
y4eOHOro mpoliecca, BO3pacTHhIX oco0eHHocTel ooydaronuxcs 10 - 11 kiaccos;



JAeT METOJAMYECKYI0 MHTEPHPETALNIO LEIeH U3yUeHUs IPpeAMETa HA YPOBHE
COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpeaHero oOmero oOpa3oBaHUS,
COJIEPKATeIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHMS
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl CpeHero oOuero oOpa3oBaHUS
(JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATENILHON JEATENBHOCTH OO0YyYalolIerocsi IO OCBOCHHUIO COJIEpPKAHUS
npeamMera.

[lo BceM Ha3BaHHBIM TNO3UIHUSAM B MPOrpaMMe IO XUMHH COOJIIOJICHA
PEEeMCTBEHHOCTh C (enepaibHOil pabodeld mporpamMmoll OCHOBHOTO OOIIETO
oOpazoBanust Mo xumuM (s 8§ - 9 kimaccoB 00pa30BaTENbHBIX OpraHU3alvH,
0a30BBIi YPOBEHB).

XHUMHUYECKOE oOpa3oBaHme, MoJTy4yaeMoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHON OpraHu3alliu, SBISETCS HEOTHEMJIEMOW 4YacThl0 HX
OoOpa30BaHHOCTM W  CIYXKWAT  3aBEpIIAIONIMM  3TaloM  peaju3aluu  Ha
COOTBETCTBYIOLEM 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, PUCYIIUX LIETOCTHOM
CUCTEME XMMHUECKOTr0 00pa3oBaHMUsL.

KiroueBble  1IEHHOCTM  KacalOTCs  IO3HAHUS  3aKOHOB  NPHUPOBI,
(GopMHUpOBaHUS MHMPOBO33pPEHHMS] M OOWIIEH KyJbTypbl 4eNOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN
cpeze.

Peanuzyerca xumudeckoe oOpazoBaHue 00y4yarOUIMXCsS Ha YPOBHE CPEIHETO
oO1iero 00pa3oBaHus CpPeACTBAMH y4eOHOTrO MpeamMeTa « XUMHUS», COACpKaHue U
MIOCTPOCHKE KOTOPOTO OMPE/IEIICHBI B MPOTPaMMe TI0 XUMHUH C YUETOM CHEIHPUKU
HAayKH XMMHUH, €€ 3HAUeHUs B TMO3HAHUHM MPUPOABI U B MaTepUaTbHOU KU3HU
OOIIECTBA, a TaKXe C y4eTOM OOIIMX WeNel W MPUHLMUIIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJHEro ooiiero obpasoanus B Poccuiickoi
denepanum.

[Tpu hopmupoBanuM cojepkaHus NpeameTa «XUMHUsD) YUTEHbI CIEAYIOLINe
MOJIOKEHUS O crienu(UKe U 3HAYCHUH HayKU XUMHUHU.

XuMUsl KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0CO0YyI0 poib B
CO37aHMM HOBOW 0a3bl MaTepuUasbHOM KYyJIbTYpbl, BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHKE PALMOHATFHOTO HAYYHOTO MBIIIJICHHS, B CO3JaHUE LIEIOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpe KaKk O €JUHCTBE HPUPOJBI M YeNOBEKa,
KOTOpo€ (pOPMUPYETCS] B XUMUU HAa OCHOBE MOHMMAHUS BEILECTBEHHOIO COCTaBa
OKpPYXaIOIlEr0 MUpa, OCO3HAHUSI B3aMMOCBSI3U MEXAY CTPOEHHUEM BEIIECTB, MX
CBOMCTBaMH 1 BO3MOKHBIMH O0JIACTSIMU TIPUMEHEHUSI.

CoBpeMeHHass XUMHS Kak HayKa CO3HJaTelbHas, HayKa BBICOKUX
TEXHOJIOTUI HampaBjlieHa Ha peleHue TrI00ajJbHbIX MpodJieM YCTOWYUBOTO
Pa3BUTHS YEJOBEUECTBA - CHIPbEBOU, DHEPrETUUYECKOU, TMHUIIEBOM, IKOJIOTUUYECKOU
0e30MacHOCTH W OXpaHbl 370pOBbi. TecHO B3aUMOAEHUCTBYS C JAPYTUMH
€CTECTBEHHBIMH HAayKaMH, XHMHs CTaja HEOThEMJIEMOM YacThbl0O MHUPOBOM
KyJbTYpbI, HEOOXOANMBIM YCIOBHEM YCIIEUTHOTO TPYJa M >KM3HU Ka)XJO0ro WieHa
o01iecTBa.

B coorBercTBMM ¢ OOmMIMHM LEISIMH U TPUHLUIAMU CPEIHEro OOIIero
oOpa3oBanus coaepkanue npeamera «Xumus» (10 - 11 kimaccel, 6a30BbIiA YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM IS BbIPAa0OTKM  MHPOBO33PEHUECKUX



OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJIOHKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsmUMHA  TIpeaMeTa  «XUMUs» ABISIIOTCA  0a30Bble  KypChl -
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00Ield XUMUHU) U
opranndeckol xumuu. GopMHUpPOBAaHUE AAHHOW CHUCTEMbl 3HAHUW MPU U3YUCHUU
npeaMeTra oOecreynBaeT BO3MOXXHOCTb PAaCCMOTPEHHS BCEr0 MHOTI000pas3ust
BEILECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB - «Oprannyeckass xumus» u «O0mas u
HEOpraHuyecKass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW HA  ONpPEIEIECHHBIX
TEOPETHUYECKUX YpOBHAX. B  Kypce opraHuyeckod XUMUM  BEIIECTBa
paccMaTpHBAaIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
IpeJCTaBICHU O cTpoeHuu BemlecTB. CBeAeHMs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTUU - OT YIJIEBOJOPOIOB /10 CIOKHBIX OHMOJIOTHUYECKU
aKTUBHBIX COEAWHEHUN. B Kypce opraHMyeckoll XUMHUU TMOJYy4alOT pPa3BUTHE
c(opMUPOBAaHHBIE HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs NEpPBOHAYAJIbHbIE
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

B npeamere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCS M3YUYEHHBIM Ha
YpOBHE OCHOBHOro o00IIero o0Opa3oBaHUsI TEOPETUUYECKUM Marepuan U
(aKTOJOTMYECKUE CBEACHMS O BEIIeCTBAX M XWMHYECKOW peakuuu. Tak, B
YaCTHOCTHU, B Kypce «OOm@as M HeopraHuueckas XUMHs» OOydaromumcs
MPEIOCTABISAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX  MO3MIMM, [IyOke  IMOHSThH
UCTOPUYECKOE U3MEHEHHEe (QYHKIUA OSTOTO 3aKOoHAa - OT oOoOmaromen a0
OOBSCHSIONIECH M TIPOTHOZUPYIOIICH.

Enunnas cucrtema 3HaHUN O BaKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus jJomnoJjiHsgercs B kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIIUMHU KYJIbTYpPOJIOTHUUYECKUNA W MPUKIATHON
XapaxkTep.

OTU 3HaHUA CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XHUMHH C JPYTUMHU
HayKaMH, PaCKpbIBAIOT €€ POJIb B TO3HABATEIbHON U NMPAKTHUYECKOU ESITeIbHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHHUS K MPOIECCY TBOPUYECTBA B
00JIaCTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUU XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpolOsieMax,
CBSI3aHHBIX C XMMHEH, KPUTHIECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSATH €€
JUIS TIOMOJIHEHUS! 3HAHWM, PELICHUS] MHTEJUICKTYaIbHBIX M IKCIEPUMEHTATbHBIX
UCCJIEI0BATEIBCKHX 3a]1a4.

Copepxxanne ydeOHOro mpeamera «XUMHUS» JAaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHPOBAHO Ha (HOpMHUpPOBaHHE y 00YUAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIsl TIOHUMaHusT (PUIOCOPCKUX WAEH, TaKMX KakK: MaTepuajbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX



COCTABOM U CTPOEHUEM, [O3HABAEMOCTb MPUPOJHBIX SABICHHH IyTEM
OKCMEPUMEHTA W PEIICHHA MNPOTUBOPEUMH MEXKAY HOBBIMH (akTaMu U
TEOPETHUYECKUMHU  MNPEAIOCBUIKAMHA, OCO3HAaHUE pOJM XUMUU B PELICHUU
HKOJIOTUYECKUX TIpoOJieM, a Takke MpodieM cOepexeHUs HHEPreTUUECKUX
peCypCoB, ChIPbs, CO3JaHUs HOBBIX TEXHOJOTUN U MAaTEPUAJIOB.

B 1numame pemeHHMs 3agad  BOCHMTAHUSA, pPa3BUTHUS W COLMAIU3ALMU
oOyJaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIPEIEICHUIO
COJEpKaHUS M IMOCTPOCHMS IIpeIMeTa IpeaycMaTpUBalOT (OpMHUpPOBAHUE Yy
00y4aroluXcs YHUBEPCANbHBIX YUYEOHBIX ACHCTBHIA, HMEIOMINX 0a30BOE 3HAUCHHE
JUISL Pa3iMYHBIX BUJOB JACSATENBHOCTU: pEHIeHUs MpoOJeM, MOMCKa, aHaau3a U
00paboTKu nHGOpMaIUU, HEOOXOAUMBIX IJIS1 TPHUOOPETEHUS OMbITa MPAKTHUECKON
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke npenogaBaHHs XMMHUM KAaK Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMsl, TaK U Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, [IPH ONPEACICHUH
COJICPKATEIIbHOM XAPAKTEPUCTUKHU LEJIed W3Y4eHUs IpeIMETa HallpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAUIMOHHO IMPHU3HAETCs (OPMUPOBAHUE OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTHUECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJMYECKOW TOYKHM 3pPEHHUs TAaKOM INOAXOJ K OIPEACIICHUIO LEeJIed W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.

['maBHBIMH LENSIMU W3Y4YEHUsl NpeaMera «XHUMHs» Ha YPOBHE CPEIHEro
oOmrero o0pazoBaHust Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMupoBaHHE€ CUCTEMbl XHMHUYECKHMX 3HAHUW KaKk  BaKHeHIen
COCTABJISIIOLIEH €CTECTBEHHO-HAyYHOW KAPTHUHBI MHpA, B OCHOBE KOTOPOH JiexkKaT
KJIIOUEBbIE TOHATHUSA, (yHAAMEHTAIbHbIE 3aKOHBI U TEOPHUM XHUMHUH, OCBOCHHUE
A3bIKa HAyKH, YCBOGHHE W TOHUMAHUE CYLIHOCTH JOCTYNHBIX OOO0OIIEHUN
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOPUEH HUX pPAa3BUTHS U
CTaHOBJICHHS;

(opMupOBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEUIECTB U XHMUYECKUX DPEaKIUil, HEOOXOJUMBIX JUIsl MPUOOPETEHUs yMEHUM
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKHX SIBJICHUM, HMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHHUH U CIOCOOOB JESATEIILHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSCHEHHEM XHMMHMYECKOIO JKCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMH.

ConepxarenbHas XapaKTEpUCTHKA II€JIeM M 3a/Jady U3y4YeHHUs MNpeaMera B
porpaMme Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU
NpUOpPUTETAaMU B CHUCTeMe cpeaHero ooOmiero oOpaszoBanusa. CerogHs B
NpernoJlaBaHul  XUMHM B OOJIbIIE  CTENEHM OTHAeTCS  MPEeANOYTEHUE
IPAKTUUYECKOM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIET0 HE
HAO0OpOM 3HaHUM, a (YHKIUMOHAJIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOTO IMOJIYYEHHUS! 3HAHUU U NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLUEHUS TPAaKTUYECKHUX 3a]1ay.

B 3701 CBA3M NpU M3ydeHUH NpeaMeTa « XUMUS» JOMUHUPYIOLIEE 3HAYEHUE
npUOOPETAIOT TaKue 1eNU U 331a49H, KakK:



ajanrtanus 00yJaroumxcs K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX U3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBaHWe y OOYYalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3JIMYHBIX BHUOB
NeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQOpMALIHH,
HEOOXOJUMBIX I TNPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe JJI OIEHKH C MO3UIUH
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pPa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYabHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00YUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKA W aHaliu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJIEP KAHMUS;

dbopMupoBaHWEe U pa3BUTHE Yy OOYYAIONIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTHU, MPH TUTAHUPOBAHUU U MPOBEICHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydyaromuxcsi YyOeXIEHHOCTM B TI'yMaHUCTHYECKOU
HAIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
pPalMOHAIBHOTO MPUPOIOTIOJIB30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEex HOro
OTHOUIEHUS K TPUPOAE U CBOEMY 3J0pPOBBIO, a TakKe NPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

lenmu u 3amaum u3ydeHus npeaMera «XUMHUS» MONIYYUIH TMOAPOOHYIO
METOJMYECKYI0 MHTEpIpeTalnio B pazzene «llnanupyembie pe3yabTaTbl OCBOCHUS
POrpaMMbl IO XUMHK», TAaKUM 00pa3oM 00ECleYeHO YETKOE MPECTaBICHUE O
TOM, KakWe 3HaHWA W YMEHUS HUMEIOT TPsIMOE OTHOIIEHHWE K peanu3aluu
KOHKPETHOU LENH.

B cootBercTtBum ¢ ®I'OC COO Xxumus ABIIETCS 0053aTCIBHBIM IIPEIMETOM
Ha YpPOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

OO61iee 4nClIO YacoB, OTBOAMMBIX y4eOHBIM IiaHOM IIIkoJibl Ha U3ydeHHE
xuMmuu (0a30BBIM YPOBEHB) cOCTaBIsIeT 68 yacoB 3a 2 roga oOydenus, no 34 yaca B
10 1 11 xnaccax (1 yac B HezelO).

2. Conep:xxanue 00y4eHust

2.1. Conep:xkanue o0ydyenus B 10 kiacce.

Opranuyeckasi XUMus.

TeopeTrnyeckre OCHOBBI OPraHUYECKON XUMUHU.

[IpeameT opraHM4EeCKOil XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYYCHUM HOBBIX BEIIECTB M MaTepuaaoB. Te€Oopusi CTPOSHUS OPTaHWYECKUX
coequHennii A.M. BytnepoBa, ee ocHOBHbIE MONI0KEeHUA. CTPYKTypHBIE (POPMYIIBI
OPraHMYECKUX BEMIECTB. [ OMOJIOTHS, W30MEpHUsA. XHUMHYECKas CBS3b B
OpPTaHUYECKUX COSAUHEHUSX - OJMHAPHBIC U KPATHBIC CBSI3U.



[IpencraBnenue o knaccuukaly OpraHMueckux BemecTs. HomeHnkatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMAaTUYecKas) W TPUBUAIbHBIE HA3BAHMS
BAKHEMIINX MPECTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUI:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualiaMd Ha HUX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHHUE W
OMMCAHNE AEMOHCTPAIMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuu (ITUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHE).

YrneBonopoasl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psifi. MeTaH U 3TaH - NpOCTeUIlne
NPEICTABUTENN aJKaHOB: (U3NYECKUE U XHMHUYECKHE CBOMCTBa (peakuuu
3aMEILECHUS U TOPEHNUs ), HAXOXKIEHUE B IPUPOJIE, ITOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN Psil. DTUJIEH U MPOIUJIEH -
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMICTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOJTYYEHUE U TIPUMEHECHHUE.

Anxanuensl: Oytaaues-1,3 u metwinOyrtaauen-1,3: cTpoeHue, BaKHEHIIIHNE
XUMHUYECKUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHre CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psII.
ALleTUIEH - TPOCTEUIINMA MPEACTAaBUTENb AJIKUHOB: COCTaB, CTPOCHHE,
busnueckue u

XUMUYECKHE CBOMCTBAa (peakiuud TUIPUPOBAHUS, TaJOTCHUPOBAHUS,
rUpaTalyu, TOPeHus ), MOTyYeHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, cTtpoeHue, GU3MUECKHME U XUMHYECKHUE CBOMCTBA
(peakiMu TaJOTEHUPOBAHUA M HUTPOBAHHUA), IMOJYYEeHHUE M NPUMEHEHHE.
TokcnuHOCTh  apeHOB. I'eHeTmueckas CBA3b  MEXKIYy  YIVIEBOAOPOIAMH,
MPUHAJICKAIIUMHU K Pa3IUYHBIM KJIACCaM.

[IpupoaHbIE HWCTOYHUKHU YIJIEBOAOPOAOB. lIpupoaHbpii ra3 u mONyTHBIE
HedTaupie Ta3pl. HedTh u ee mpoucxoxnenue. CrocoObl mepepaboTku HedTH:
MEPEroOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKui), muponus. [IpomykTsr
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U X MPEBPAILICHUIA:

3HAKOMJIEHHE C 00pa3laMu IJIacTMacc, KaydyyKOB W PE3WHBI, KOJJIEKIIMH
«Hepts» u  «Yromp», MOAECIUPOBAHUE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE MPAKTUUECKON pabOThI: MOJyYEHHUE ITUIICHA
Y U3Y4YEHHUE €T0 CBOMCTB.

PacueTHble 3amaun.

Bbluucinenuss mo ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 00beMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM NMPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

Kucnopoaconeprkaiye oOpraHM4ecKue COeINHEHUS.

IIpenenpHple ONHOATOMHBIE CHUPTBI. MeTaHON W 3TAaHON: CTPOEHWE,
bu3nYecKkue W XUMHYECKHE CBOWCTBA (peakiUuu C AaKTUBHBIMH METaJlJIaMH,
raJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.



MHOTrOaTOMHBIE  CIUPTHL. DTUJIEHTJIMKOIb W  TIUIEPUH: CTPOCHUE,
busznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTrOaTOMHbIe crnupThl). JleiicTBUE Ha
opraHusM yenoBeka. [[puMeHeHune raunepuHa U STUICHTIUKOJIS.

@deHoJ: CTpOEHUE MOJIEKYJbI, (U3UYECKUEe U XHUMHUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpaerunpl. dopmanblieTus, aueTadbIerul: CTPOeHUe, (U3HYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaklMM OKUCIEHUS U BOCCTAHOBIICHHWS, Kau€CTBEHHBIE
peaxIum), MoJiyueHrue U MpuMeHEHHeE.

OAHOOCHOBHBIE TMpeienbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0rmiue Uil Kiacca KUCIOT, PEaKIHsl 3TepU(pUKaIUK), TOJIyIeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTENIN BBHICIIUX KapOOHOBBIX
KHUCTIOT. MbIJIa KaK COJU BBICITUX KAPOOHOBBIX KHCJIOT, MX MOIOIIIEE ACHCTBHE.

Cnoxnble »¢UpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHBIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrineBonpl:  cocTaB, KiaccupuKanus — YrieBoaoB  (MOHO-, JU- U
nosucaxapuibl). ['moko3a - npocrelmii MOHOCaXxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHWE B TPHUPOJE, MPUMECHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u 1enrono3a kak npupoaHbie momuMepsl. CTpoeHne Kpaxmana u
HeJUTI0N036l.  DU3NYecKne W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIH3,
KauyeCTBEHHAs PEAKIUs C HOJOM).

DKCNepUMEHTAIBHBIE METOJIbI M3YYEHUs BEIIECTB M WX TIPEBpAIICHUM:
npoBeJcHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, Ka4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCJICHHE 3TaHOJa
okcugom Menu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
rugpokcuaom Meau(ll)), anbaernaoB (OKUCIIEHNEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

PacuetHblie 3anaumn.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, o0beMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BbeMy, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH).

A3oTcoepikalme OpraHndeckKue COeAMHECHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuYecKue coequHeHus. Ouznyeckue
¥ XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha mpuMepe TiauimHa). bronormdeckoe
3HaYeHHe aMUHOKHUCIOT. [lenTus.

benku kak mpupoaHBIE BBICOKOMOJEKYJISIpHBIE coequHeHus. llepBudunas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIU3, ACHATYpalusl, KAYECTBEHHbIE PEaKIIMH Ha OCIKU.

OKCNEepUMEHTAIBHBIE METOJIbI M3y4YeHUs BEHIECTB M WX TPEBPAICHUN:
HAOJI0/ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanusi OEJIKOB MpU
HarpeBaHWUM, [IBETHBIC PEAKIIUH OEITKOB.



BBICOKOMOJIEKYIISIpHBIE COETMHEHHS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUU -
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.

OKCIEpUMEHTAIbHBIE METOJBl HM3YYEHHs BEIIECTB M HMX IMPEBpAILLCHUMN:
O3HAKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MEeXIpEeAMETHBIX CBS3€M NPU U3YYEHHHM OPTaHUYECKOM XUMUU
B 10 Kiacce ocylecTBIIIETCS 4Yepe3 HCIOJIb30BAaHUME KAK OOLIMX €CTECTBEHHO-
HAay4YHBIX TOHATHH, TaK U IOHATHM, SBISAIOIIMXCS CUCTEMHBIMH JUISl OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIE TIOHSTHS: SBJIICHHE, HAy4YHBIA (akKT,
TUIIOTE3a, 3aKOH, TEOpHUs, AaHAIU3, CHHTE3, KIacCU(pUKalus, MNEpUOJUYHOCTD,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHUE.

®usuka: Marepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYIa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepaiibl, TOPHbBIE MOPO/JIbI, MOJIE3HBIE NCKOIMIAEMbIE, TOILIUBO,
peCypCHI.

TexHoOrusA: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHUTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaThl, MAaTEPUAIIBI U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

2.2. Conep:xkanue o0yyenus B 11 kinacce.

OO1ast u HeopraHuveckasi XuMusl.

TeopeTnueckre OCHOBBI XUMUU.

XUMUYECKHI 3JIeMEeHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs
000104Ka. DHEPreTUYeCKUe yPOBHU, MOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepnoanueckuii 3akoH U Ilepuoauueckas cucTreMa XUMHUYECKUX JIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOTO 3aKOHA W lleproanueckor CUCTEMBI
xuMmudeckux sneMeHToB .M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYINaM M MepUoaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemnjecTBa. XHMHUYECKass CBA3b. Buabl XUMHUYECKON CBS3U
(KOBaJIeHTHasi HEMOJISIpHAas M MOJSpHAas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKkUenTopHslil). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AaHUOHBI.



BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALIMUYECKOU PEIICTKH.

[TonsiTie 0 aucHepCcHBIX cUcTeMax. VICTUHHBIE M KOJUIOWIHBIE PacTBOPHI.
MaccoBast 10715 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUH. Howmenknatypa
HEOpPraHUYECKMX BellecTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3]IMYHBIM KJIaccaM.

Xumudaeckass peaknms. Krnaccupukarmumss — XMMUYECKHX — pPEakluid B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH MPU XUMUUECKUX PEAKIIHIX.

CKOpOCTh peakiliu, €€ 3aBUCUMOCTb OT PAa3NUYHBIX PakTopoB. OOpaTuMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onektponutuueckas aucconuanusi. CuibHbIE U CJIa0ble AJIEKTPOJIUTHI.
Cpena BOJHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpasibHAas, IIeao4YHas. Peakuuun
MOHHOTO OOMEHa.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHS BEIIECTB M X MPEBPAILICHUIA:

nemMoHcTpanus Tadmui «lleproguyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MeHnneneeBay, n3ydeHue MoJieieil KpUCTAJUTMUYECKUX PEIIeTOK, HaOIt0IeHne
W ONHUCAaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3jioKEHUE
MEpOKCUJa BOJAOpPOJAa B MPUCYTCTBUU KaTaau3aTopa, OMNPEICICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHAUKATOPA, PEAKIIUA HOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUYECKONU paboThl «BiusiHUe pa3iuuHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEAKLINI

PacueTHblie 3anaum.

Pacuersl 1O ypaBHEHMSIM XHWMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C HUCIIOIb30BAHUEM IIOHSATHUSI «MACCOBas
JIOJIS1 BELIECTBAY.

Heoprannueckas xumus.

Hemeranner. Ilonoxxenne HemerayioB B Ilepuoanueckont  cucreme
xuMuueckux aiementoB .M. MennueneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
@du3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXXKHENIIINX HEMETAJJIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenue metamioB B llepuoauueckoil cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa. OcoOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kalui, KaJbILIHi,
MarHui, almiOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUH.

Obmue crnocoOwl monyueHus: MeTauioB. [IpumeHeHre MeTaaoB B OBITY U
TEXHUKE.



OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUI:
M3y4YeHUE KOJUIEKITNHN «MeTasutbl U CIUTaBhI «, 00Pa3Il0B HEMETAIIOB, PEIICHUE

AKCIIEPUMEHTANILHBIX 3a7la4, HAOJII0JIEHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX
U 71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHIA AIIFOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuetnsie 3anaum.

PacueTrsl Macchbl BemiecTBa UM 00beMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacdeTsl Macchl (00BeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEIIECTB UMEET IPUMECH.

XUMHS ¥ KU3Hb. MEXITPEIMETHBIE CBS3HU.

Ponp xumMun B 00€CTICUCHHH DKOJOTHYECKOM, YHEPTeTHIECKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 oOOmMX HAYYHBIX NPUHIMIAX [TPOMBIIUIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MaTEPUAIOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MHUHEPAIbHbBIC
yao0peHus.

XuMusLT ¥ 3J0pOBbE YEIOBEKA: NpaBUjia HUCIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

Peanuzanust MeEXNpEeIMETHBIX CBSI3€M TP HM3y4YeHUM OOmIed U
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUM, Tak W TIOHSATUN, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmume ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®du3uka: Matepusi, JHEPTHs], Macca, aTOM, BJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BeM, arperaTHO€ COCTOSIHHE BEIIECTBa, (PH3WYECKUe BEIMYMUHBI U €TUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3Kocuctema, Ouochepa, Makpo- U
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHBIC TTOPO/IbI, MOJE3HBIC CKOMaeMbIe, TOILIMBO,
pecypcBhl.

TexHoJIOTHs: XUMUYECKAs! MPOMBIIUICHHOCTh, METAJLTyprHusi, TPOU3BOICTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

3. Ilnanupyemble pe3yjbTAThl OCBOEHHMSI MPOrPpaMMbl MO XHMHH Ha
YPOBHe cpeHero oomero odpa3oBaHus.

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero o0pa3oBaHus (JUYHOCTHBIM,



METalpeMETHBIM W OpeIMETHbIM). HaydyHO-MeTOIMYecKod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

3.1. INYHHOCTHBbIE Pe3yJabTATHI

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oO1ero o0pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYyYalOUUMHUCA POCCUUCKOW TpakJIaHCKOM HIECHTUYHOCTU -
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEAEIICHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

I[EJICHAINIPABICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUIN JTMUYHOCTA HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEHU
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJINYME MPaBOCO3HAHMSI SKOJIOTUYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHUS IIpeaAMeTa «XHMHS» JIOCTUTAKOTCS B
€IMHCTBE Y4eOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIECTBA, MPUHATBIMU B OOILECTBE
HOPMAaMM U TpPaBWIAMM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAaHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIngHOCTHBIE pE3yNbTAaThl OCBOEHHA NpeaMETa «XHUMHS» OTPAKAKOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpa>kIaHCKOTO BOCTIUTAHUS:

OCO3HaHUsl  OOyYarOIIMMHCS ~ CBOMX  KOHCTUTYLHMOHHBIX TIpaB |
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3AAHHUU
y4€OHBIX MPOEKTOB, PELICHUN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHMs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) MaTpuOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTE€YECTBEHHOMN XHMUM;

YBaO)XEHMsI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pEe3yibTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;



WHTEpECa U TMO3HABATEJIIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEAYIONIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OILICHMBATh  CUTyalldd, CBA3aHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THX
MOCTYTKOB;

4) hopMupoBaHHs KYJIbTYPHI 3I0POBBSL:

MOHMMAaHUSl IIEHHOCTEH 370poBOro U 0Oe30macHoro oOpasza >KHU3HU,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 30POBBIO;

coOro/IeHrs TMpaBuil 0€30MacHOTO OOpaleHuss ¢ BellecTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPAaBWJI HHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HaHMS MOCJIEICTBUA M HEMPUITHS BPEAHBIX MPUBBIUEK (yHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

5) Tpy1OBOTO BOCITUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEI0BaTEIbCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JIeATEeIIbHOCTH;YCTAHOBKM HA aKTUBHOE Y4acTHE B PELICHUM MPAKTUUECKUX 3a7ad
COI[MAILHOM HAMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY U3YUYEHUIO MPOodeccuil pa3iInuHoro pojia, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUHU;

yBaXKEHUS K TPYY, JIOJISIM TPY/Ia U PE3YJIbTaTaM TPYAOBOM JACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATbHONH TPACKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aiiyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 9KOJIOTUYECKOT0 BOCITMTAHUS:

AKOJIOTMYECKHU 11€JIeCO00Pa3HOTO OTHOIICHUSI K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAHMS TJIOOATBLHOTO XapaKTepa HSKOJIOTHYECKHX MPOOJeM, BIUSHUSI
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HaHMSI HEOOXOAMMOCTH UCIIOIB30BaHUS JOCTHUKEHUM XUMHUM ISt
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPUATHUS JACUCTBUM, TMPUHOCSAIIMX BPEH OKPYKAIOLIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHIMAEMBIX ACHCTBUHN U TIPEIOTBPAIIATD UX;

HallMyus  Pa3BUTOTO  DKOJOTUYECKOTO  MBIIUICHHS,  JKOJOTHYECKOU
KYJBTYpbI, ONIbITA ACSITEILHOCTH SKOJOTUUECKON HAMIPABICHHOCTH, YMEHHUS



PYKOBOJCTBOBATbCSI MMM B IIO3HABATE€IbHOW, KOMMYHHMKAaTUBHOW U
COLIMAJbHOM TMpaKTUKE, CHOCOOHOCTM W YMEHHS aKTHMBHO HPOTHBOCTOSTH
UJIC0JIOTUH XeMo(hoOuu;

7) IEHHOCTH HAYyYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeU(PUKM XUMUM KaK HayKH, OCO3HaHUSI €€ pOoJId B
GbopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IEJOCTHOTO
IpEeCTaBICHUS 00 OKpYKAroIleM MHUpE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM U pEIIEHUU MpoOJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsI COBPEMEHHOM
MUBWIM3AIMA: B €€ TYMaHHUCTHYECKOW HANpaBIEHHOCTH W BaXXHOW pOIU B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEIOBEUYECTBA - CHIPHEBOW, SHEPTETUUYECKOM, MUILEBON U
HKOJIOTUYECKON O€30I1acHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIIOBUHN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: MOHMMAHHS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTy4yaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMsI SBJIICHUN OKpY’KaroIIero Mupa u
MPOUCXOSIINX B HEM W3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HayyHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONh30BaTh XWMUYECKUE 3HAHUS IS
peteHus mpooOsieM B peabHbIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1€ATEbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iu4HbIX cdepax npodeccuoHaIbHOMN
JESITEIIBHOCTH.

3.2. MeranpeaMeTHbIe Pe3yJbTaThl

MetanpeameTHble pe3yabTaThl OCBOECHHUSI y4eOHOro mpenaMera «XUMHs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIe I (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYArOIIMXCS
MEXIUCIUTUTHHAPHBIE (MEXKIIPEAMETHbIE) OOUICHAYYHBIE TIOHATHS, OTpaKaoIIne
[EJOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(uKy METOIO0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble yueOHbIE NEHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GYyHKIIMOHATIBHON
TPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00yYaroIInXCs;
CIOCOOHOCTh 00yyYaroImuxcst HCIIOJIb30BATh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.



MeramnpeaMeTHbie pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISATUBHBIMU
NEUCTBUSIMU.

OBnazieHNe YHUBEPCATHLHBIMU YY€OHBIMH MO3HABATEILHBIMU JIEHCTBUSIMMU:

1) 6a30BBIC JIOTHYECKHUE ICHUCTBUS:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH M aKTyallM3UpOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpeNensaTh IeNU JeATEIBbHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUU UX
TOCTIKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHA LIEIISIMU;

MCIIOJIh30BaTh MPU OCBOCHWW 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIIUICHUS -
BBIICIIATh XapaKTEPHBIE MPU3HAKUA TIOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHITHS JIJIsT OOBSICHEHUS OTJCIBHBIX ()aKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAHWS W KPUTEPHH Uil KIacCU(PUKAIUA BEIIECTB H
XUMHUYECKUX PEaKIIHil;

yCTaHABIMBATh MPUYUHHO-CICJACTBEHHBIE CBS3M MEXKIY HW3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE paACCYyKJEeHUS (MHAYKTHUBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEACTABICHUS - XUMUUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOH
peaKknuu - TPH PEHICHUM YYCOHBIX TMO3HABATEIBHBIX M TPAKTHYCCKUX 3aad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS TSI BBISBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUECKHX PCAKITHH.

2) 6a30BbIE UCCAEIOBATEILCKUE JCHCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHHUS BEIIECTB M XUMHUYECKHX
peaKIuu;

dbopMmynupoBaTh HEeIM U 3a7a4d  MCCIEIOBAHUS,  HUCIIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJii (POPMHPOBAHUS TUIIOTE3BI MO MPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX

CYXKIECHHUM;

BJIQJCTh HaBBIKAMH CaMOCTOSTEIBLHOTO TUIAHUPOBAHUS U TIPOBEICHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yiabTar, (POopMyJIUpPOBATH
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M IPOEKTHOU
NESATEeTbHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEINIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopMaIei:

OPUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX wWHPOpMauu (HAYIHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl IHTEpHETa), aHaTM3upOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM



IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh ee JOCTOBEPHOCTh U
HEIPOTUBOPEUYUBOCTb;

(opMyIMpOBATH 3ampOCHl U MPUMEHSTHh PA3IUYHbIE METObI IIPU MOUCKE U
orbope wuHbOpPMAIMU, HEOOXOAUMOM JUUIS BBINOJHEHUS YYEOHBIX 3a1ad
OIPENIETIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO ~ BBIOMpATh  ONTUMAJIbHYIO  (OpMYy  IpEICTaBICHMS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAYYHBI SA3BIK B KadecTBE CpEJACTBAa Mpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJIATHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCYKJaEMOW TEMBI B X0JI€ JUAJIOra U/Uiu
JUCKYCCUM,  BBICKa3blBaTh  MJE€H, (OPMYJIHPOBAThb CBOU  TPEAJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTAUMEN pe3yJbTaTOB IO3HABATEIBHON IEATEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINIOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkTa u (hopMyJaupoBaTh BbIBOJbI
10 Pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHUS MO3ULUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBnazieHNe YHUBEPCATbHBIMU PETYJIATUBHBIMU JIEHCTBUSIMU:

CaMOCTOSATENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOK IO3HABATEIBHYIO
NeATEIbHOCTb, ONpeNeNisis €€ LeId M 3aJauyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJIfOPUTM JCUCTBUN  TpHU
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosiee
b (EeKTUBHBIN CMOCO0 MX pEHIeHUS C Y4YeTOM TOJy4YeHHUs HOBBIX 3HAHUH O
BEILECTBAX

Y XUMHUYECKUX PEaKusiX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH AEATENBHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

3.3. [IpeameTHbIe pe3yJIbTATHI

[IpeameTHble pe3yJbTaTbl OCBOEHUS MPOrPAMMBI  CPEIHEro  OOIIEro
oOpa3oBaHus MO XMMHUHM Ha 0A30BOM YPOBHE OPUEHTHUPOBAHBI Ha OOECIEUYECHHE
MPEUMYILECTBEHHO 001Ie00pa30BaTeIbHON U OOLIEKYJIbTYPHOM MOATOTOBKHU
oOyuvaronuxcs. OHM BKJIIOYAIOT creuu@uueckue s y4eOHOro mnpeamera
«XuMHS» HaydyHble 3HAHUS, YMEHUS M CIOCOObI JEWCTBHIl 1O OCBOCHUIO,
MHTEpHPETAlUU U NPeoOpa30BaHUIO 3HAHWUW, BUJIBI JIESITEIBHOCTU MO MOJYYEHUIO
HOBOTO 3HaHUS M TMPUMEHEHHMIO 3HAHUM B PA3NIUYHBIX Y4YEOHBIX M peaslbHBIX
KU3HEHHBIX CHUTyallUMsX, CBSI3aHHBIX C XuUMHUeH. B mporpamMMe mno xumuu
IPEIMETHBIE PE3YJIbTATHI PEICTABIEHBI 110 TOJAM U3YUCHHUS.

3.3.1. K konHny oOydyenus B 10 kjacce mpeaMeTHbIe pe3yJibTaThl
0CBOeHHs Kypca «Opranuyeckasi XUuMHUs» OTPAKAIOT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHH B TIO3HAHUM SIBJICHUI
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOMN
cpene;

BJIQJICHUE CUCTEMOM  XUMHYECKMX 3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BepHyTas M COKpaIleHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
pauKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KUCJIOPOJ U a30TCOJEpKAIIUe COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS );

TEOpUU U 3aKOHBI (TEOpHUSI CTPOCHUS OpraHUyYecKux BemecTB A.M.
BbyTtiepoBa, 3aK0H cOXpaHEHHsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUH A3BIK XUMUU;

MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAaHUS IPUUYUHHOCTU
U CUCTEMHOCTH XMMHYECKUX SIBJICHHUH, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPTraHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM S TEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MIPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HMCIOJIb30BATh XUMHUYECKYIO CUMBOJUKY IS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIlEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILTIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh WM3Y4YEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEICHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yriIeBOJOPOABI, KHCIOPOA U a30TCOJICpPIKAIINe
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematudeckoit Homenknarype (IUPAC), a taxke TpUBOAUTH TPUBHATHHBIC
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEICNATh BUJbI XUMUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPaTHBIC);,

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTh IOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemniecTB A.M. bytiepoBa 1y 00bSICHEHHsI 3aBUCIMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHM  XapaKTEpH30BaTh COCTaB, CTPOCHHUE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramuen-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,



TIIMLIEpHH, (EHOJ, aleTanbJIerul, MypaBbUHasl U YKCYCHAasi KUCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSA3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLHN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMHUPOBAHHOCTb yMEHUs XapaKTEpHU30BaTh UCTOYHHUKHU
YIJIEBOJOPOAHOIO ChIpbsl (HE(Th, MNPHUPOAHBIM Ta3, yroip), CIOCOOBI MX
nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE MTPOTYKTOB NEPEPadOTKH;

C()OPMUPOBAHHOCTh YMEHHUHA MPOBOJUTH BBIYMCIEHUS 110 XUMHYECKHM
ypaBHEHUSIM (Macchl, 00beMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakuu IO H3BECTHBIM Macce, 00BbeMy, KOJUYECTBY OIHOTO M3 HMCXOJIHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(hOPMHUPOBAHHOCT, yYMEHUHW BIAACTh CHUCTEMOW 3HAHWHA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJb3YEMbIX B XUMUU NIPU U3YUYEHUU BELIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIB30BaTh CUCTEMHBIE XHWMHWYECKHE 3HAHUSA Uil IPUHATHS pEUICHUN B
KOHKDETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMM M HUX
IIPUMEHEHUEM;
c()OPMUPOBAHHOCTh YMEHUN COOJIIOJaTh MpaBHJIa IOJB30BAHUS XUMHUYECKOM
nocyZoi M J1abopaTOpHbBIM OOOpYJIOBAaHUEM, a TaKKe IMpaBuUia OOpalleHHs ¢
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBINOJHATH XUMUYECKUN
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUM, MMOTYUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOICTB, KAayeCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BEILECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWUU, LBETHBIE pPEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucHu YpaBHEHMH COOTBETCTBYIOLIMX
peaxkuuii 1 GOpMyIMPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
uHbopMaluu, IHTepHeT u Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHHMM  COOJIIO/IaTh  TpaBWjIa  JKOJOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAaIOIIEW MPUPOJHON Cpellbl, 0CO3HABAThH
OMACHOCTh BO3JICUCTBUSI HAa UBbIE OPraHU3Mbl OMPEACIICHHBIX OPraHUYECKHUX
BEIIECTB, TNOHMMAas cmbicn mnokazarens [IJAK (mpenenbHo  momycTuMon
KOHLIEHTpalMu), TMOSACHAThL Ha MpUMepax  CHocoObl  yMEHBIICHUS U
MpeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

IUIsl 00yYarouXxcsi ¢ OrPaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbs: YMEHHE
OPUMEHATH 3HAaHUSA OO0 OCHOBHBIX JOCTYMHBIX METOJAax IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

IUIA CJEMbIX W CHAa0OBUIANIMX OOYyYaloOUIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmvcu XuMHAYECKUX
bopmy.

3.3.2. K konHny oOyyenus B 11 kiacce mpeaMeTHbIe pe3yJabTaThl
oCcBOeHHs Kypca «O01masi M HeOpraHu4ecKasi XUMHUsD> OTPAKAKOT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XWMHYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHHM
npupoAsl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasl BKIIIOUAET:

OCHOBOIIOJIATAIOIINE MOHATUSA (XUMUYECKUN 3JIEMEHT, aTOM, U30ToIl, S-, P-,
d- anmeKTpoHHBIE OpPOWTAIM aTOMOB, WMOH, MOJEKYJa, MOJb, MOJISIPHBIH 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIINYECKAsl PELIETKA,
TANBl XUMHWYECKUX  PEAKUHUM, pacTBOp, DJEKTPOJIMTBI,  HEDJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOHN peaKuu, XUMHYECKOE PAaBHOBECHUE);

TEOPUU U  3aKOHBI  (TEOpHsl  DJICKTPOJIUTUYECKON  MCCOLMALINY,
nepuoandeckuii 3ako” .M. MenzaeneeBa, 3aKOH COXpaHEHUs MAacChl BELIECTB,
3aKOH COXPaHEHUs M MPEBPALLEHUS DSHEPrUM MpPU XHUMUYECKUX PEAKIUIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEAECHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH U
0€30MacCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIE MPU3HAKU TMOHATUM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHS MHPH
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY IJIsi
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, ramieHas
U3BECTb, HETALICHAs! U3BECTh, IUTHEBAs COMA, TUPUT U IPYTHE);

cOPMUPOBAHHOCTh YMEHUH OIpeneisTh BAJIEHTHOCTb U  CTENEHb
OKHCIICHHSI XMMHUYECKUX JJIEMEHTOB B COCAUHEHUAX PAa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METAJUIMUEcKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPTraHUYECKUX COCIMHECHU;

c(hOpMHUPOBAHHOCTH YMEHHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (TPOCThIE BEIIECTBA - METAUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUN PACKPBIBATh CMBICT MEPUOJUYECKOTO 3aKOHA
AN. MenneneeBa W JI€MOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX 3i1eMeHTOB 1 - 4 mepuonoB llepuoguueckoil cucTeMbl
xumudeckux snemeHToB J[.M. MeHneneeBa, HMCHOB3ys IMOHATHS «S-, pP-, d-
AIIGKTPOHHBIE ~ OpPOMUTAIM  «,  «IHEPreTUUYECKHE YPOBHU «,  OOBACHATH



3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XUMHUYECKHX DJIEMEHTOB U MX COCIUHEHUN
1o nepuogam u rpynnam [leppoandyeckor cucreMbl XUMUYECKUX diieMeHToB [[.1.
Menaeneena;

c(hOpPMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOITHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IUYHBIX  KIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXKAY HEOPraHMYEeCKUMU
BEI[ECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUU T10
pa3TUYHBIM TIPU3HAKaM (YUCITY W COCTaBy PEarupyrolldx BEIIECTB, TEIJIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBIISATH yYPaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, TTOJTHBIC M COKPAIICHHBIC YPABHCHHS PEaKIIMii HOHHOTO 0OMEHA, YUUThIBAS
YCIIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIINH, TOATBEPKIAI0IINE

AQ4ECTBEHHBIN COCTaB Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM paCKphIBaTh CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOro OanaHca
ATUX PEaAKIUM;

c(hOPMHPOBAHHOCTh  YMEHHUH  OOBSACHATH  3aBHUCHUMOCTh  CKOPOCTH
XUMUYECKONH peaknuuh OT PasIudyHbIX  (DAKTOPOB; XapakTep CMENICHUS
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACUCTBUS (TPUHIIUIL
Jle llarenbe);

c(OPMHPOBAHHOCTh YMEHUU XapaKTEPH30BaTh XUMHUUYCCKHUE IPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIUUCIEHUS C MCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BheMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOr0 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

chOPMHPOBAHHOCT,  yYMEHHWH  COOMIOAaTh  TpaBWIA  IOJB30BAHUSA
XUMUYECKON ToCcyloi W JabopaTOpHBIM OOOpYAOBaHHEM, a TaKKe IpaBHiIa
oOpaIeHusl ¢ BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIIUSMH TIO BBITOJTHCHHIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

c(hOPMHPOBAHHOCTh yMCHHUH IUJIAHUPOBATH M BBIMOJIHATH XHUMHYCCKUH
AKCIIEPUMEHT (pa3jioKeHWEe TMEePOKCHA BOJAOPOJa B MPUCYTCTBUU KaTaln3aTopa,
OTIPEJICTICHNE CPeabl PACTBOPOB BEIMIECTB C TIOMOIIBI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITUH,
peakuu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metammey u «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKA
0e30macHOCTH TIPU OOPAIICHNUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,



NOPECTaBISITh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

Cc(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIuu, IHTEpHET U Ipyrux);

COPMUPOBAHHOCTb ~ YMEHHUH  COOJIIOJATh  MpaBWJIa  3KOJOTUYECKH
1eJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOErO 3J0POBbSl U OKPYXKAIOLIEU INPUPOJHOM CpElbl, OCO3HABATH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICICHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPEAOTBPALIECHUS UX BPEAHOTO BO3JACHCTBHS HA OPTaHU3M YEIOBEKA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosnuecTtBo yacoB DJIeKTPOHHbIE
Ne ni/nt HaumeHnoBaHue pa3iejioB 1 TeM O T HIPE's ropa—— (uu¢posbie)
NMporpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padéoTbI padoThI
pecypcsbl
Pa3zgea 1. TeopeTnyeckne 0OCHOBbI OPraHUYeCKON XUMHH
[IpeameT opraHndecKOl XUMUH. https://resh.edu.ru
1.1 Teopus cTpoeHns OpraHUIECKUX 3 0 0 .
N subject/29/10
coenuHeHuid A. M. Bytneposga.
Htoro mo pazaeny 3
Paznen 2. YriieBoaopoabl
21 [IpenenbHbIC YTIIEBOIOPOIBI — 5 0 0 https://resh.edu,ru
' aJIKaHbI. subject/29/10
HenpeaenbHble yrieBOIOPOIbI: https://resh.edu,ru
2.2 6 0 1 :
aJKEHBI, aJIKaIUEHb], aTKUHEI. subject/29/10
https://resh.edu,ru
2.3 ApoMaThyecKue yrieBo10pO/IbI. 2 0 0 subject/29/10
[TpupoaHbIE HCTOYHUKH https://resh.edu,ru
2.4 3 1 0 :
yIJIEBOJIOPOJIOB U MX TIepepaboTKa. subject/29/10
HToro mo pazaeny 13
Pasznea 3. Kucsiopoacoaep:kanue opraHudecKue coelMHeHUs
https://resh.edu,ru
3.1 Cruptel. DeHou. 3 0 0 subject/29/10
39 Anbaeruasl. KapOoHOBBIE KUCITOTHI. 5 0 1 https://resh.edu,ru
' CroxHbIie 3DUpBHI. subject/29/10



https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/

3.3 VT1i1eBoIbl.

3

https://resh.edu,ru

subject/29/10

Hroro no pazneny

13

Pa3znen 4. A3orcoaeprkaniue opraHuyeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKUCJIOTHI. bejku.

3

https://resh.edu,ru

subject/29/10
Htoro mo pazneny 3
Pa3zgen 5. BeicokoMoJIeKyJISIpHbIE COeTUHEHUS
5.1 [Tnactmaccel. Kayuyku. BonokHa. 2 Qltjtgjse'é{[;gg)'l%du'ru
Htoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I1IO 34

[TPOIPAMME



https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/

11 KIIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
H
Ne ni/nt auMEHOBaHUE Pa3/1e/ioB U TeM Konrpoabbie  [paxrieckue (undpossbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenne aromoB. [leproanueckuit
11  3AKOHH [Mepuomuieckas cucrema 3 0 0 https://resh.edu,ru
' XUMUYECKUX 371eMeHToB Jl. 1. subject/29/11
Menpeneena.
Ctpoenue BeriectBa. MHOr0OOpasue https://resh.edu,ru
1.2 4 0 0 -
BEIIECTB. subject/29/11
https://resh.edu,ru
1.3  Xumudeckue peakiuu. 6 1 1 subject/29/11
Htoro mo pazaeny 13
Pa3znea 2. Heopranuyeckasi Xummus
https://resh.edu,ru
2.1  Metamms. 6 0 1 subject/29/11
https://resh.edu,ru
2.2 Hewmetamibl. 9 1 1 subject/29/11
CBsI3b HEOPTAHUYECKUX U https://resh.edu,ru
2.3 2 0 0 -
OpPTraHUYECKUX BEIICCTB. subject/29/11
Wroro no paszneny 17
Pa3znea 3. Xumud u :Ku3Hb
https://resh.edu,ru
3.1 XUMUS ¥ KU3Hb. 4 0 0 subject/29/11
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I1O 34 5 3

[TPOI'PAMME



https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/
https://resh.edu,ru/

YYEBHO-METOINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

Xumusi, 10 GazoBerii ypomenb, ['abpuensa O.C., OctpoymoB W.I.,
CnankoB C.A. AxmuonepHoe oOmectBo WM3zmarensctBo «IIpocBemieHue
Mocksa 2021

Xumusi, 11 6azoBeiii ypoBenb ['aOpuensn O.C., OctpoymoB W.I.,
CnankoB C.A. AxmuonepHoe oOmectBo WM3zmarensctBo «IIpocBemieHue
Mocksa 2021

METOANYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA

Tecter mo xumuu g1 10 xnacca M.A.Ps6oB M3gareabcTBO «IK3aMEH»
Mocksa 2022

Tectel mo xumuu g 11 kmacca M.A.Pa6oB U3maTtenbcTBO «DK3aMEH)
Mocksa 2022

CopaBounuk xumus 10-11 xmaccer A.D.AHTOMIMH UznarenscTBO
«9x3amen» Mocksa 2019

[IpakTkyM 10 XuMUU OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU
JL.A.AcanoBa, E.H.CtpenpHukoBa nznarenbcTBo «Bako» Mocksa, 2019

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCHbI
N PECYPCbI CETU UHTEPHET

http://www.alhimik.ru

http://www.hij.ru/. XKypHan « XumMus v KU3Hb»

http://chemistry-chemists.com/index.html.DnaekTpoHHBbI# KypHaI
«XUMHUKH U XUMHU»

http://c-books/narod.ru JIutepatypa mo xumun

http://1september.ru XKypuan «1 ceHTIOps»

https://resh.edu,ru subject/29/



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html.Электронный
http://c-books/narod.ru
http://1september.ru/
https://resh.edu,ru/
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