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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo XMMUU Ha ypOBHE CpeliHero oOiero oOpa3zoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepann», TpebOBaHMI K pe3yibTaTaM OCBOEHHS (eaepaibHOH 00pa3oBaTEIbHON
nporpamMmbl  cpeaHero obOmiero obpaszoBanms (POII COO), mnpencraBleHHBIX B
denepaiIbHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranmapre COQO, ¢ yuerom
Konuenuuu mpenonaBanus y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTesbHbBIX
opranuzamusx Poccuiickoii ®enepanuu, peaau3yroUMX OCHOBHbIE 0Opa3oBaTelbHBIC
IPOrpaMMBI.

OcHOBY MOJAXOJIOB K pa3pabOTKe NMpOorpaMMmbl MO XUMHHU, K OINpPENeTeHUI0 OOLIei
cTparerud OOyYeHMs, BOCIHTAHHMS WU Pa3BUTHS OOYy4YaIOIIMXCSA CPEACTBAMHU YYEOHOIO
npeamera «Xumus» aisa 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIIECTITYaJbHbIC
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAepKaHus, Pe3yJIbTaToB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IOJYyYaeMOE€ BBITYCKHUKaMHU 0O01Ie00pa3oBaTeabHON
OpraHu3allMM, SBJISETCS HEOTHEMJIEMOM YacTbl0 UX 00pa3oBaHHOCTH. OHO CIyKUT
3aBEpPIIAIOIIMM JTAllOM peaM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEN, MPUCYIINX LIEJIOCTHOM CHUCTEME XMMUYECKOro oOpa3oBaHus. JTU
[IEHHOCTH KacaloTCid MO3HAHUSA 3aKOHOB MPHUPOJbI, (HOPMUPOBAHHS MHPOBO33PEHUS U
o011el KyJIbTYphl YEJIOBEKA, a TAKXKE SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO U MPUPOJIHOM cpese. Peanuzyercs xumuueckoe o0pa3oBaHre 00ydarommxcs Ha
YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUsl CPEICTBAMU Y4YEOHOTO MpeaMeTa «XHUMHUS»,
COJIEpKAaHUE WU TOCTPOEHUE KOTOPOIO OINPENENIEHBI B MPOrpaMMe MO XHMHH C Y4ETOM
crenuUKU HAYKH XUMHH, €¢ 3HaYeHHUs B MMO3HAHUU MPUPOJILI U B MAaTEPUATBHON KU3HU
oOliecTsa, a TakXke C YYE€TOM OOMMX MeJed W NPHUHIMIOB, XapaKTEPU3YIOLIUX
COBPEMEHHOE COCTOSIHME CHCTEeMBbl CpeiaHero oomiero ooOpa3oBanusi B Poccuiickoi
denepanum.

XuMHsT Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT OcCOO0yH poJib B
COBPEMEHHOM LMBWIM3ALMK, B CO3/JaHUM HOBOW 0a3bl MaTepHalbHOM KyiabTyphl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOTO HAYYHOTO MBILUICHHS, B CO3/aHHE
LEJIOCTHOTO TMPEJCTaBICHUS 00 OKpYXKaloIeM MHUpE KaKk O €JIMHCTBE MPUPOAbl H
YelioBeKa, KoTopoe (opMupyeTcs B XHUMHM Ha OCHOBE IOHUMAaHHsS BELIECTBEHHOI'O
COCTaBa OKPYXKAIOLIEro MUpa, OCO3HAHUS B3aMMOCBSI3M MEXKIY CTPOCHHMEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOJIEHCTBYSl C JPYTMMHM €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YaCThbI0 MUPOBON KYJIbTYPhI, HEOOXOANUMBIM YCJIOBHEM YCIEUIHOTO TPyAa
U JKU3HU KaXa0ro wieHa oOmiectBa. CoBpeMeHHas XUMUS KaK HayKa CO3UAaTelIbHasl, KaK
HayKa BBICOKMX T€XHOJIOTHI HallpaBiieHa Ha pEelIeHUE TTI00albHbBIX MPOOIEM YCTOHYHBOTO



pPa3BUTUSL YEJIOBEUECTBA — CBIPbEBOM, HHEPreTHUYECKOW, MHUIIEBOM, 3SKOJIOTHYECKOU
0€30MacHOCTU U OXPaHBI 310POBbSI.

B cootBeTcTBUU € OOIIMMHU LETSIMU U MPUHIUAIIAMHA CPEAHETO O0IIero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10—11 ximaccel, 0a30BbIi  ypOBEHb W3YyYCHHS)
OpUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJATOTOBKY OOYyYarommxcs,
HEOOXONIMMYIO UM [UJIi BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYEHHS B JKU3Hb COLIMYMA, IIPOJOJDKEHUsT 00pa30BaHMs B pa3JIMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsOmUMH NpeaMeTa «XUMUsS» SBISI0TCA 0a30Bble Kypchl — «Oprannyeckas
xumMus» U «OOIIasi 1 HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUS
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKW: CUCTEMA 3HAHUU 110 HEOPTaHUYECKOW XUMHH
(c BKJIIOYEHHMEM 3HAHMM M3 OOLIe XMMHUU) M OpraHudyeckoil xumuu. PopMupoBaHUE
JAHHOW CHCTEMbl 3HaHUM MpU HU3YYEHHH NpeaMeTa 00ecleyuBaeT BO3MOXHOCTh
PacCMOTPEHHsI BCErO0 MHOrooOpasus BEIIECTB Ha OCHOBE OOIMIMX MOHSTHH, 3aKOHOB M
TEOPUN XUMUMU.

Crpyktypa coaepxxanust KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuyecKkas XUMus» cpopMUpoBaHa B IPOrpaMMe IO XMMUU Ha OCHOBE CUCTEMHOTO
MOAX0JIa K M3YYEHUIO Y4eOHOTO MaTeprajia U 00yCIOBJICHAa HCTOPUYSCKH 000CHOBAaHHBIM
pPa3BUTHEM 3HAaHWM HA ONPEACICHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce
OpraHWYEeCKON XMMHUHU BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KIIACCHUYECKOW TEOpUU
CTPOEHHs OpPraHWYECKHX COCIMHEHHH, a TaKXe€ Ha YPOBHE CTEPEOXMMHYECKUX U
AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemecTB. CBeleHHs] 00 M3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B PAa3BUTUM — OT YIJIEBOAOPOJIOB IO CJOXKHBIX OHOJIOTUYECKU
aKTUBHBIX COEQUHEHHW. B Kypce OpraHMyecko XUMHUU TOJY4alOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOrO 00IIEro 00pa3oBaHMs [E€PBOHAYAIILHbBIC
OpPEJICTaBICHUS O XHMHMUYECKON CBsI3M, KIACCU(UKALMOHHBIX MPU3HAKAaX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUYECKOW PEAKIIMH.

[Tox HOBBIM yTJIOM 3peHUs B MpeaAMeETe « XUMHUs 0a30BOr0 YPOBHS pacCMaTpUBAETCS
U3YYEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUS TEOPETUYECKHM MaTepuan u
(baKTOoJOrMYeCKue CBEACHHUS O BEIECTBAX U XMMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuMdeckas XUMHs»  OOy4aroUIMMCsl  IPelOoCTaBIIsETCS
BO3MOXXKHOCTh OCO3HaTh 3HAUEHHE MEPHOJAMYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U
METO/I0JIOTUYECKUX TO3UIUHI, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIIUI 3TOro
3aKO0Ha — OT 0000aroIIel 10 0OBSICHSIIONIEH U MPOrHO3UPYIOLIEH.

Envnass cucrtema 3HaHMKW O BAKHEHIIMX BEIIECTBAX, HUX COCTAaBE, CTPOECHHUH,
CBOMCTBaxX M IPUMEHEHHH, a TAKXKE O XUMHUYECKUX pEaKIUSAX, WX CYUIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus nonoiHsgerca B Kypcax 10 m 11 knaccoB snmeMeHTaMu
COZEP/KAHUS, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUI W MPUKIAAHON XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT OHMMAHUIO B3aMMOCBSI3M XMUMHUH C JAPYTUMH HayKaMH, PACKPBIBAIOT €€



poJib B TMIO3HABATEIbHOW W TMPAKTUYECKOM JEATEIIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K IIPOIIECCY TBOPYECTBA B O0JACTH TEOPHUU M IMPAKTHUECKHUX
NPUIOKEHUN XWUMHUM, TOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBATH
nH(OPMAITUIO U TIPUMEHSTH €€ JIJISl TIOTIOJTHEHUS 3HAHWM, PEIICHHS] HHTEIICKTYTbHBIX H
AKCTIICPUMEHTAJIBHBIX HCCIIEIOBATeILCKUX 3a7ad. B 1memoMm copepkaHue ydeOHOTo
npeaMera «XUMHS» JaHHOTO YPOBHS HM3YYEHHS OPHEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
00yYaroIMXCsl MUPOBO33PEHYECKON OCHOBBI JIJIsI MIOHUMaHUA (PUIOCOPCKUX HACH, TaKUX
KaK: MaTepUaIbHOE  E€IWHCTBO  HEOPraHWYECKOro0 M  OPraHUYeCcKoro  Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTAaBOM U CTPOCHHEM, II03HABAEMOCTH
MPUPOJHBIX SIBJICHUNW MYTEM SKCIIEPUMEHTA M PEUICHUS MPOTUBOPEUMI MEXKIY HOBBIMU
dbakTaMd M TEOPETUUYCCKUMHU MPEANOCHUIKAMH, OCO3HAHHUE POJU XHUMHH B PEIICHUU
HKOJIOTHYECKUX MpoOJeM, a Takke NpoliemM cOepexeHUs >HEPreTHUYECKUX PECYPCOB,
CBIPbsi, CO3/JaHUSI HOBBIX TEXHOJIOTUH U MaTepUalioB.

B mnnane pemieHus 3amad BOCHUTAHMS, PAa3BUTHUS U COLMANM3AIMU OOYyYarOIIUXCS
MIPUHATHIE TTPOrPAMMOM MO XUMHUH MOJIXOAbI K OMPEJACICHUIO COJICPKAHUS U MOCTPOCHUS
npeaMera IMpeaycMaTpuBaroT (OpMHUpOBaHHE YHHUBEPCAIBbHBIX YUEOHBIX JCHCTBHM,
UMEIOIMX 0a30BO€ 3HAYEHUE MJI PA3UYHBIX BUJIOB ACSATEIBHOCTU: PEIICHUS MPOOieM,
MOMCKa, aHaiau3a U o0paboTku WHGOpPMAIUU, HEOOXOAUMBIX JIJIsi MPUOOPETEHUSI OIbITa
MPAKTUYECKOM W HCCIEI0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEC Ba)XXHOE MECTO B
MO3HAHUU XUMHUH.

B mpakTuke mpenogaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHusl,
TaK ¥ Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUs, MPHU OMPEICICHUN COACPKATEIHHON
XapaKTePUCTHUKU 11eJIeH N3ydeHUs MpeIMeTa HallPpaBJICHUEM MEPBOCTEIICHHON 3HAUUMOCTH
TPAAUIIMOHHO TpU3HACTCS (OPMUPOBAHUE OCHOB XHUMHUUYECKOM HayKu Kak o0JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHMUS, MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOU KyJIbTypbl. C METONMYECKONM TOYKH 3PEHHSI TAKOM MOJXOI K
OTIPE/ICJICHUIO 1IeJIeH 3YyUCHUS TTpeaMETa SBIISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LIEJSAMH W3YUYCHUs TIpeaMeTa « XUMUsH
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (opmHupoBaHHE CHCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE
NOHATHS, (QyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH,
YCBOGHHME U MOHUMAaHUE CYIIHOCTH JOCTYMHBIX 000O0IIEHUNH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (dopmMupoBaHHE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaX TO3HAHUS
BEIIIECTB U XMMUYECKHX PEAKINA, HEOOXOAUMBIX IJIsi MPUOOPETCHUS yMEHUI



OPUEHTHUPOBATLCS B MUPE BEIMIECTB U XUMHUYECCKUX SIBJICHUH, UMEIONTUX MECTO B
IPUPOJIe, B IPAKTUUECKOHN U MOBCETHEBHOMN KH3HMU;

® pa3BUTHE YMEHHUH U CIHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOTIOJCHHEM W
OOBSICHCHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOIIOACHUEM MpaBHJ 0e30MacHOTro
oOparieHus ¢ BEIeCTBaMHU.

Hapsiny ¢ aTum, coaepxkarenpHas XapaKTepUCTHKA IeNed U 3a4ad U3y4YeHUsA
npeaMeTa B MporpaMMe M0 XMMHUM YTOYHEHA M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTeME cpeaHero obmiero ooOpazoBanus. CeromHs B
MPENoJIaBaHUM XUMHUU B OOJBIICH CTENEHH OTAACTCS MPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE COJiepKaHusl OOy4YCeHHS, OPUEHTHPOBAHHOW HA IOATOTOBKY BBHITyCKHUKA
001eo0pa3oBaTeibHOM  OpraHuM3aliy, BiaJCIOllero He HabopoM  3HaHUM, a
(GyHKIMOHATIBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TOJTy4YECHHUSI
3HaHUH ¥ MPUMEHEHUSI UX B PEAIbHOW KU3HHU JJISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM mpu W3yYCHHH TpeaMeTa «XHUMHEs» JIOMUHHUPYIOIICe 3HAUYCHUE
IpUOOPETAIOT TaKue MU U 33/1a49H, KakK:

amantamnus oOydYaromMxcsi K YCJIOBHSIM JWHAMUYHO PAa3BUBAIONIETOCS MHPA,
dbopMHUpOBaHUE HMHTEIUICKTYyaJIbHO Pa3BUTONW JUYHOCTHU, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHrue y OOy4YarOIIMXCA KIFOUEBBIX HABBIKOB (KIIIOUYEBBIX KOMIIETEHIIMM),
UMEIOINX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IMYHBIX BHUJOB JCSTEIBHOCTU: PEUICHUS
npo0sieM, TIOUCKa, aHaanu3a U 00paboTku MHGOPMAIIHK, HEOOXOUMBIX JIJIsl MPUOOpPETEHUS
OTIBITA IEITEIILHOCTH, KOTOPasi 3aHMMAeT BAKHOE MECTO B MTO3HAHWU XUMHH, a TAKKE JJIS
OIICHKH C TO3UIUNA HKOJOTMYECKON Oe30MacHOCTH XapakTepa BIHSHUS BEIIECTB U
XUMHYECKHX MPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEN O0ydYarIIMXCA: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpPETaTh HOBBIC
3HaHUS IO XWMHH B COOTBETCTBHHM C J>KM3HEHHBIMH IOTPEOHOCTSMH, HCIOJIb30BATh
COBpeMEHHBIC MH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TIOMCKA W aHaJIM3a y9eOHON M Hay4YHO-
MOMYJISIPHOM MHPOPMAITUY XUMUYIECKOTO COJICPKaHUS;

dbopMupoBaHHEe W PA3BUTHE Y OOYYAIOIMIMXCA ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOJIOMATeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TIPH IUIAHUPOBAaHUU H TIPOBEACHHH XUMHYCCKOTO
DKCIIEPUMEHTA;

BOCITUTAHUE y 00yJaronuxcsi yOeKIEHHOCTH B TYMaHUCTUYECKON HAIMpPaBICHHOCTU
XUMHUH, ©€¢ BaXHOW POJM B PEHICHUU TJI00ATBHBIX MPOOJIEM PAIMOHATHEHOTO
NPUPOJIOTIONB30BAHUS, TIOMOJIHEHUSI  JHEPreTHYECKHX PECypcoB M COXpaHEHUS
IIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K TIPUPOIE



U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHUS ONBITA UCIIOJIb30BAHUS MOJYYEHHbBIX 3HAHUN
JUISL TIPUHATHAS TPAMOTHBIX PEIICHUA B CHUTYyallUsX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.
B yde6HOM mmaHe cpeanero o6miero oOpa3oBaHHUsS MpeaMeT «XUMHUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAYUHbIE IPEIMETHD.
OO1iee 4YMCIO YacoB, OTBEACHHBIX I W3YyYEHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero obmero oopa3zoBaHus, coctaBiseT 68 dacos: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).
COJAEP)KXAHUE OBYUYEHUSA

10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYECKOIl XUMMHU

[IpenMeTr opraHMYecKOW XHUMHHU: €¢ BO3HUKHOBEHHME, pPA3BUTHE U 3HAUYCHUE B
MOJIYYEHUH HOBBIX BELIECTB U MaTEpHaOB. Teopusi CTpOEHUSI OPraHUYECKUX COCTMHEHUN
A. M. byrnepoBa, e¢ ocHOBHble TOJIOKeHUSI. CTpyKTypHbIE (DOPMYJIBI OpraHUYECKUX
BellecTB. ['oMonorus, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX —
OJIMHApHBIC U KPaTHBIC CBSI3H.

[IpencraBnenrie o KiaccupuKalud OpraHUYecKux BemniecTB. HomeHknaTypa
OpPraHMYeCKUX COCIMHEHUM (CUCTEMAaTHYeCKas) U TPUBUAIbHbIC HA3BAaHUS BaXKHEUIIUX
MPEACTABUTENIEH KJIACCOB OPTraHMYECKUX BEILECTB.

OKCINEpUMEHTAIbHBIE  METOJbl W3Y4YEHMsS BEIIECTB M UX  IPEBpaIlCHUIA:
O3HAKOMJIEHHE C O00pa3llaMM OPraHUYeCKHUX BEIIECTB W MaTepuajlaMyd Ha HUX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOJIOJEHUE U  OIMHCAHHE
JIEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArPEBAHUU
(ntaBnieHue, 0OyTIIMBaHUE W TOPEHHUE).

YrieBoaopoabl

AJIKaHbI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN pAl. MeTaH U 3TaH — MPOCTEUIINE
MPEJACTABUTENIN aJTKaHOB: (PU3WYECKUE M XMMHYECKHE CBOWMCTBA (pEaKIUU 3aMelIeHUus U
TOPEHMUS), HAXOXKJEHUE B IPUPOJIE, TOTYYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pPsAA. ODTHIEH W MPOINUIIEH —
MPOCTEHIIINE MPEICTABUTEIN AJIKEHOB: (DU3WYECKHE U XMMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJIOTCHUPOBAHUSA, THApPATAIMM, OKHUCJICHUS U TMOJUMEPU3ALIUHN),
MOJyYE€HHE U IPUMEHEHHUE.

Ankanuensl: Oyrtammen-1,3 u wMetunOyramueH-1,3: cTpoeHHWe, BaKHEHITHE
XUMHUYECKUE CBOWCTBA (peakuusi noauMmepuszanun). [loaydyeHrne CHHTETUYECKOro Kayuyka
Y PE3UHBI.



AJKHHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PsiaA. AICTHWICH —
NPOCTEUIIUN TPENICTaBUTENIb ATKUHOB: COCTaB, CTPOCHHE, (PU3UYECKHE U XUMUYECKHE
CBOMCTBA (peaklMy TUIPUPOBAHMUS, TaJIOTEHUPOBAHUS, TUAPATAIIMN, TOPEHUS ), TOTyUCHUE
U IPUMCHEHUE.

Apensl. ben3on: cocra, cTpoeHUE, PU3NUECKUE U XUMUYECKUE CBOWCTBA (pEaKIIHH
raJIOTCHUPOBAHUS M HUTPOBAHMS), TMOJIyYeHUWE U TMpuMeHeHue. Tonyon: cocmas,
cmpoenue, ¢uauieckue U XuMudeckKue Ce0UCMEa (peakyuu 2alo02eHUpOSaHus U
HUMPOBAHUs), NoayyeHue u npumernenue. TOKCUUYHOCTh apeHOB. ['eHeTHueckas CBA3b
MEXy yTIEBOAOPOIaMH, MPUHAIICKANTAMHI K Pa3THIHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB. IIpupoaHbIii ra3 M MOMyTHBIE HE(TSIHBIE
ra3el. HedTh 1 e¢ npoucxoxaenue. CrocoObl nepepadoTku HeTU: MEPEroHKa, KPEKUHT
(TepMUYECKHM, KaTalIUTUYECKHil), mnuponau3. I[IpomykTel mnepepaboTku HePTH, HX
MPUMEHEHUE B TMPOMBINUICHHOCTH W B ObITy. KamMeHHBIM yroib W TPOIYKTHI €T0
nepepadoTKH.

DOKCHepUMEHTAIbHBIE  METOJBl  W3Y4YEHHWS BEIIECTB MW WX IPEBpaIicHUM:
O3HAaKOMJIEHHE C 00OpasllaMH IJIaCTMACC, KaydyyKOB M pe3uHbl, Kojuiekiuu «HepTs» u
«Yronby», MOJETUPOBAHHE MOJEKYJ YIJIEBOJAOPOJOB U  TaJOreHOMPOU3BOJIHBIX,
MIPOBEICHNUE MPAKTHYECKOW PaOOTHI: TIOJyUYCHHUE dTUIICHA M H3yUYCHUE €T0 CBOWCTB.

Pacuernrble 3agaun.

Beraucnenns 1mo ypaBHEHHIO XMMHYECKOW peaknuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA MJIM MPOJYKTa PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WJIM MPOIYKTOB PEAKIINH).

Kucaopoacoaep:xammue oprannyeckue coeIuHeHust

[IpenenpHble OAHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOJ: CTpOeHHE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMM METaUIaMH, TaJIOTEHOBOJOPOIaMHU,
ropeHue), npuMeHeHue. BoJopoaHbIe CBS3M MEXKIYy MOJIEKyJaMH cnupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPraHU3M YEeJIOBEKa.

MHoroatoMHbl€ CHUPTHI. DTUJICHIJUKOIb W TJIMIIEPUH: CTPOCHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IICJIOYHBIMU METaUIaMH, KayeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cnupThl). JleiicTBUe Ha opraHu3Mm uenoBeka. [IpumeHeHue
TIMLIEPUHA U STUJICHTIIAKOJIA.

@deHoJI: CTpOeHHE MOJICKYJIbI, (PU3UYECKNE U XUMHUUYECKHE CBOWCTBA. TOKCHUYHOCTH
denomna. [Ipumenenue denona.

Anpnierusibl U kemoHwvl. DoOpMaNIbICTUI, alleTaIbJAETHA: CTpoeHue, (HU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKIMy OKUCJICHUS U BOCCTAHOBJICHMSI, KAUECTBEHHbBIE PEaKInN),
MOJyYEHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpENENbHbIE KapOOHOBBIC KHUCIOTH. MypaBbuHAsA H yKCyCHas
KHUCIIOTBI: CTpOCHUE, GU3NUECKIE U XMMUYECKHNE CBOMCTBA (CBOWMCTBA, 00IIME I Kiacca
KHCIIOT, peaKkiys 3TepuduKanumn), noaydeHrue u npumeHenue. CTeapuHoBasi U OJIEMHOBAs



KHUCJIOTBI KaK MPEJICTABUTENMN BBICIIUX KAPOOHOBBIX KUCIOT. MbLIa KakK COJM BBICIIHUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnoxHble 3(GUpBl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIpOSU3 CIIOXKHBIX
adupoB. XKupsl. ['uaponus xupos. [Ipumenenne xupoB. brongornyeckas poib KUPOB.

YreBoasl: cocTaB, KiacCHU(pUKANKSA YIIEBOAOB (MOHO-, - W TOJMCAXapHUbl).
['mrok03a — mpocTelnii MOHOCaxapui: OCOOCHHOCTU CTPOCHUS MOJIEKYJIbI, (PU3UUYECKUE U
XUMHUYEeCKue CcBoMcTBa (B3auMmopeiictBue ¢ ruapokcugom wmeau(ll), okxucnenue
aMMHAYHBIM pacTBOpoM oOkcuaa cepebpa(l), BoccTaHOBIeHHUE, OpPOKEHHUE TIIFOKO3BI),
HaXOXKJEHUE B MPUPOJIE, IPUMEHEHUE, Onoiorndyeckas poiab. Dotocunre3. PpykTo3a Kak
U30MEP TIFOKO3BI.

Kpaxman wu wnemwmono3a Kak MOpupoaHble mnoauMepbl. CTpoeHue Kpaxmana Hu
1esu0s103bl. du3ndyeckue U XUMHUYECKHE CBOMCTBA Kpaxmalia (TUIPOJIu3, KaueCTBEHHAs
pEAKIMS C UOJIOM).

DKCIepUMEHTAILHBIE METOJIbl M3YUYEHUSI BEIIECTB U UX MpPEBpalleHU: MPOBEICHUE,
HaOJII0/ICHUE U OMTMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIC
peaKkIuy OJJHOATOMHBIX CIUPTOB (OKUCIeHUe 3TaHoja okcuaoM meau(l1l)), MHOroaToMHBIX
CIUpPTOB (B3auMojieiicTBUe ruiepuna ¢ ruapokcuaoM meau(ll)), anpaernnoB (okucaeHue
aMMuadHbIM pactBopoMm okcuaa cepedpa(l) u rumpokcuaom memu(Il), B3ammoneiicTaue
KpaxMaljia ¢ MOJIOM), TIPOBEJEHUE MPAKTUUYECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuernbie 3amaun.

Bbluncienus: 1o ypaBHEHUI0O XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MIPOIYKTOB PEAKIIUHN).

A3oTcoeprkalue OpraHnuecKiue COeIMHEHNUS.

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Duznueckue u
XUMHUYECKHE CBOWMCTBA aMHUHOKHCIIOT (Ha mpuMepe rimiuHa). buonornyeckoe 3HadeHue
aMuHOKuCOT. [lenTuasl.

benku kak mpupoIHbIe BEICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas, BTopuuHast
U TpEeTUYHas CTPYKTypa OeKoB. XMMUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ACHATYpaIus,
KaueCTBEHHBIC PEAKIINU HA OCIIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEIIECTB M MX MPEBPAICHHI: HAOIIOICHUE
W ONHUCAaHHWE JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJKOB MpH HarpeBaHUH,
[IBETHBIC PEAKIIUU OCITKOB.

BroicokoMoJIeKy/JISIPHBIE COeIMHEHUS

OCHOBHbIE TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COEAMHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3aIMU, CPEIHsIST MOJIEKYJsipHas macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN — MOJIUMEpHU3alUs U
MOJIMKOHICHCALIUA.



OKCHEepUMEHTAIbHBIE ~ METOJAbl  M3Y4YEHUs BEIIECTB M HMX  IpPEeBpalICHUI:
O3HAaKOMJIEHHE C 00pa3llaMu HPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuszanus MeXINpenIMETHBIX CBS3€M MPU HM3YYEHUM OpraHudeckod xumuu B 10
KJIaCCE OCYILECTBISETCS 4Yepe3 MCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W TOHITHH, SBISAIOIIMXCA CHCTEMHBIMH JJI1 OTAEJIBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MMOHATHS: SIBJICHUE, HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CUHTE3, Kiaccu(pukanus, MEepUOJUYHOCTb, HAOIIOJAEHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: MaTepusi, dHEPIHs, mMacca, aToM, 3JIEKTPOH, MOJIEKyJa, dHEPreTUUYECKU
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, (U3UUYECKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, ouocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKU aKTHBHBIE BellecTBa (O€IKHU, YIIeBOIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepanpl, TOpPHBIE IOPOJbI, IOJIE3HBIE MCKOMAeMble, TOIUIMBO,
pECYpCHI.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO NUTAHUS, MOIOIINE
CpenCTBa, JICKAPCTBEHHbIE U KOCMETHYECKHE Mpenaparbl, MaTepraibl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XUMHUU

XUMHUECKUI 3JIeMEeHT. ATOM. fpo aroMa, HM30TOMNBI. DJIEKTPOHHAs O00JIOYKA.
DHEPreTHYECKUEe YpPOBHU, MMOAYPOBHH. ATOMHBIE opOWTanmu, s-, P-, 0- SJIEMEHTHI
OcoOeHHOCTH pachpeieleHHs JIEKTPOHOB MO OpOMTANISIM B aroMax 3JIEMEHTOB IMEPBBIX
YETBIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PHUTYpaITisi aTOMOB.

[Tepnonuueckuii 3akoH U Ilepuognueckas cucrema XUMHU4YECKUX 3iaemeHtoB [l. .
MenpneneeBa. CBsi3b NMEPUOANYECKOTIO 3aKOHA M lleproaudeckoil CUCTEMBI XMMHUYECKHX
anemeHToB JI. WM. Menneneesa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHMMHYECKHX OHJIIEMEHTOB M 00pa3yeMbIX HMH
IPOCTBIX M CIOXKHBIX BEUIECTB IO IPYIIAM M MepuoAaM. 3HAYE€HUE NEPUOIUYECKOIO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XxuMuueckoil cBsi3u (KOBaJIEHTHAs
HEeMoJIIpHAas W TOJIsIpHasi, MOHHAs, MeTaulMdeckas). MexaHu3mbl 00pa3oBaHuUs
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KOBQJICHTHON XUMHUYECKOU CBA3U (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). BomopoaHas
CBsI3b. BaneHTHOCTh. DIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUA. IOHBI: KAaTHOHBI U
AHUOHBL.

BemectBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BeHIeCTBA. TUIMBI KPUCTATUIMUYECKUX PEMICTOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUIA KPUCTAJUIMYECKON PEMICTKH.

[TonaTHe 0 nUcnepcHBIX cuctemax. VICTHHHBIE U KOJUIOMIHBIE PacTBOpBL. MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranudeckux coenuHeHuil. HomeHknaTypa HeEOpraHMYecKHX
BellecTB. ['eHeTnueckasi CBA3b HEOPraHUUECKUX BEIIECTB, MPUHAICKAIIUX K PA3JIMUHBIM
KJIACCaM.

Xumnueckas peakius. Knaccuduxaius XUMUYECKUX pEaKIil B HEOPraHUYECKOU U
OpPraHMYeCKOM XHMHUHU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpEBpaIEHUs SHEPTUU NTPU XUMUUYECKUX PEaAKIUIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (pakTopoB. OOpaTUMbIE PEAKLIUH.
Xumuyeckoe paBHoBecre. MakTOphl, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunuwun Jle larenbe.

DnekTponutuyeckas aucconuanusa. CuibHbIe M cladble 2yekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, [IEIOUHas.

OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE ~ METOAbl M3YYEHHsS BEIIECTB W HMX MOPEBpallCHUM:
neMmoHcTpauust Tabnun «llepuomuyeckas cucrema xumuueckux siaeMmentoB . U.
MeHnneneeBay, U3ydyeHHE MOJIeNIed KPUCTAUIMUECKUX PEIICTOK, HAOMI0ICHUE U OMHUCAHUE
JIEMOHCTPALIMOHHBIX W JITA0OpATOPHBIX OMBITOB (pa3joKeHHE MEePOKCHAa BOJOPOJa B
NPUCYTCTBUM KAaTaJIU3aTOpa, OIPEIEICHUE CpPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WMHJIUKATOPA, PEAKIMd HMOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUYECKOU
paboThl «BiusiHue pazauyHbIX (aKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIIm.

Pacuernrble 3amaun.

Pacuétpl Mo ypaBHEHHUSIM XUMHYECKUX PEAKIUA, B TOM YHUCIE TEPMOXHMHUYECKHE
pacueThl, pacueThl C UCIIOIB30BAHUEM MOHATHS «MACCOBasH 10JIs1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetamnel. [lonoxxenue HemeTamioB B Ilepuogumdeckold cucTeMe XUMHUYECKHUX
anemenToB J[. . MenpaeneeBa m ocoOeHHOCTH CTpoeHUsT aToMOB. Du3nuveckne CBONCTBA
HEMETAJUIOB. AJIOTPONHS HEMETa/IOB (Ha MpUMepe KUCIopona, cepbl, (ocdopa u
yTaeposia).

XHUMHUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAIOB (rajoreHoB, cepbl, a30Ta, dhocdopa,
yriepoga U KPEMHHs])) U HX COCIMHEHUN (OKCUAOB, KHUCIOPOICOACPKAIIUX KHUCIOT,
BOJOPOJIHBIX COEIUHEHU).

[IprmeHeHne Ba)XHENIIINX HEMETAJUIOB U UX COCIMHEHUN.
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Meramnel. Ilomoxenne wetauioB B llepuogudeckor cHCTEME XUMHYECKUX
anemeHToB J[. . MenneneeBa. OcCOOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JIOYEK aTOMOB
MeramioB.  O6mme  gusnueckue  coiictBa  MmeTayyioB.  CIuiaBel  METaJLIOB.
DIEKTPOXUMHYECKUH PsJl HATPSHKEHUN METAILIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAIIOB (HATpUM, KaJIUM, KadblMid, MarHWi,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCAMHEHU.

OO61mue crocoObl MoMy4YeHus: MeTauioB. [[puMeHeHre MeTallJIOB B OBITY M TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUsI BEUIECTB M HMX MPEBpAILCHUI: N3ydEHUE
KOJUIEKIIMKN «MeTasuibl ¥ CIUIaBbl», 00pa31l0B HEMETAJIJIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3a1a4, HaOJIOJACHUE U ONHCAaHUE JIEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3aUMOJEHCTBHE THAPOKCHJA QIIOMHUHUSA C PACTBOpPAMH KHUCJIOT U  IIEJIOYEH,
KaueCTBEHHbBIC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuetsl Macchl BelllecTBa UM 00beMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEAKIMHM BEIIECTB, PAacdyeThl MaccChl
(00BEMa, KOJNMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIIM OJHO M3 BEHIECTB HMMEET
IIPUMECH.

XuMHSA U )KU3Hb

Ponp xuMum B 00ECMEUEHHHM DKOJOTUYECKOM, DHEPreTUYEeCKOW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [[oHATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBnenust 00 OONIMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO TMOJIYYSHUS
BA)KHEUILINX BELIECTB.

UenoBek B MUPE BEIMIECTB M MATEPHUATIOB: BAXKHEUIIIME CTPOUTEIIBHBIE MATEpHUabI,
KOHCTPYKIIMOHHBIE MaTEPUAIIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepHUaIbl JJIsl SJIEKTPOHUKH,
HaHOMAaTEPUAJIbl, OPraHUYECKHEe U MUHEPAIbHbIE YI00pEHUSI.

XUMHS ¥ 300pOBBE YEIIOBEKA: ITPaBUIIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENAPATOB,
mpaBuia OE30MacHOTO WCIIOJIB30BAHUS TPEMapaToOB OBITOBOM XWMHUU B TOBCETHEBHOU
KA3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBS3€H MPU H3yYCHHH OOIIEeH W HEOPraHHMYeCKOM
xumMun B 11 Kjacce OCymiecTBIsSETCS 4Yepe3 HMCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-
HAy4YHbIX TOHATHH, TaK W TIOHSITUW, SBJISIONIMXCA CHUCTEMHBIMU JUISI OTIEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSATHSA: HAYyYHBIH (paKT, TUIOTE3a, 3aKOH, TCOPHS,
aHanmW3, CHUHTE3, KiIaccupukanus, TMEPUOANIHOCTh, HAOIIONEHUE, OSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.

@du3uka: Marepus, IJHEPTUsl, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTHUYECKUl YpOBEHb, BELIECTBO, TEIO, OOBEM,
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arperaTHOE COCTOSIHHE BEIIeCTBA, (U3MUECKUE BEIMYMHBI W CAWHHIIBI WX H3MEPEHUS,
CKOpOCTBb.

buonorus: kierka, opranusM, 3KOcUcTeMa, Orocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TIOPOMBI, TIOJE3HBIC HCKOMMAeMbIe, TOTIUIUBO,
pecypchl.

TexHomorusl: XUMHUYECKAs MPOMBILUIEHHOCTb, METALUIYPIus, MPOU3BOACTBO
CTPOUTEINIBHBIX ~ MaTEpUANIOB,  CEJIbCKOXO3AMCTBEHHOE  IPOM3BOJACTBO,  MUIIEBas
MIPOMBIIIJIEHHOCTD, dbapMmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKMX  MPEmaparoB,  MNPOU3BOJCTBO  KOHCTPYKUHOHHBIX  MAaTEpHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VIIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWHN HA
HBA30BOM YPOBHE CPEJIHEI'O OBIIIEI' O OGPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHUS 00yJarOlTUMUCS
nporpaMMm  cpeAHero oOmiero oOpa3oBaHUs (JIMUHOCTHBIM, METalpeAMETHBIM U
npeaMeTHbiM).  HayyHo-meTonuyeckoil OCHOBOM  Juisi  pa3pabOTKU  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI MPOrpaMM CpeIHEero ooduiero oOpa3zoBaHUs SBISETCS CHCTEMHO-
JEATEIIbHOCTHBIN MOJIXO/I.

B coOTBETCTBUU C CHCTEMHO-AESATEIbHOCTHBIM MNOJXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUSI MpeaMera «XuMHUs» Ha YPOBHE CPEIHEro oOIero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HaHHE 00YYAIOIUMUCS POCCUMCKOMN Ipak1aHCKOW UACHTUIYHOCTH — TOTOBHOCTH
K CaMOPa3BHUTHIO, CAMOCTOSATEIBHOCTH H CAaMOOIPEIETIECHUIO;

HaJM4Yue MOTUBAIIMHU K OOYUYCHHUIO;

LEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKHUX TPAJAHINKN 0a30BON HAYKHU XUMUMU;

TOTOBHOCTh M  CHOCOOHOCTh OOYyYaromMXcs PYKOBOACTBOBATbCS B  CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPUCYIIMMH LIETOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJIM4KMe MTPABOCO3HAHUS DKOJIOTMUECKOW KyJNbTYPhl U CIIOCOOHOCTU CTaBUThH LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMUs» JOCTUTAIOTCA B €IUHCTBE
y4eOHON W BOCIUTATEIHHOW MAESITEIBPHOCTH B COOTBETCTBHH C TYMaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LEHHOCTAMHU M HJIEAIAMH POCCHUIUCKOIO
IPaXKIaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMU M IMpaBUJIaMU TOBEJICHUS,
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CIOCOOCTBYIOLIIUMHU  TPOIIECCaM  CaMOIIO3HAHUS, CaMOpPAa3BUTHS U  HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O0YyYaIOLIUXCA.

JIM4HOCTHBIE ~ pe3ysbTaThl  OCBOEHUS  HIpeamera  «XUMHS»  OTPaXKaroT
chOpPMUPOBAHHOCTh  OMbITA  IO3HABATEIBHOW M  MPAKTUUYECKOHW  JI€ATEIBHOCTH
00y4aromuxcs 1Mo peagn3alii MPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaKaaHCcKOro BOCIIHTAHMSA

OCO3HaHUs OOYyYalIMMUCSH CBOMX KOHCTUTYLHMOHHBIX IIpaB M 0O0sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABONOPSIKY;

IPEJICTaBICHNUS O COLMAIBHBIX HOPMaxX U MpPaBHJIaX MEXJIMYHOCTHBIX OTHOILIECHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATENBHOCTH TPU CO3JAaHUH YYEOHBIX
IPOEKTOB, PEIICHUU Yy4YEOHBIX W MO3HABATENBHBIX 3a7a4, BBIMIOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apryMEHTbI
JIPYTHUX TPY aHAIW3€ PA3IMYHbBIX BUOB YIEOHOU e TEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

LEHHOCTHOTO OTHOUIEHMsI K UICTOPHUYECKOMY M HayYHOMY HACJIEIUI0 OT€YECTBEHHOMN
XUMHH;

YBa)XEHHS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHUS
XUMHHM, OCO3HAHHS TOr0, 4YTO JOCTI)KEHUS HAyKHM €CThb pe3yJbTaT JUIMTEIbHBIX
HaOJII0IEHUH, KPONOTIMBBIX IKCIEPUMEHTAIbHBIX MOMCKOB, OCTOSIHHOTO TPyAa YUYCHBIX
Y TIPAKTHUKOB;

UHTEpeca M TO3HaBaTEJIbHbIX MOTHMBOB B IOJIYYEHHH M TOCIEAYIOLIEM aHAJU3e
uHGOPMAITUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TTOBEICHMS,;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOC TMOBEACHUE W MOCTYIKUA CBOMX TOBApHINEH C MO3UIIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE TIOCIIEACTBUN ITHX MOCTYIKOB;

4) ¢popMuPOBaHNS KYJIbTYPbI 3/I0POBBSI:

NOHUMAaHUs LIEHHOCTEN 370pOBOro M 0e30MmacHoro o0pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmoneHst mpaBuil  0€30MacHOro  OOpalleHuss C  BelecTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHHUS [IEHHOCTH IpaBWJI MHAWBUIYAJIBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYALIUAX, YTPOKAIOIIMX 37I0POBBIO U KU3HU JIOICH;
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OCO3HAHMS TOCJIEACTBUA W HENPHUITUA BPEAHBIX MPUBBIUEK (YIOTpeOJIeHUs
aJIKOT0JI5, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON J1€ATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHLHOCTH;

YCTAHOBKM Ha AKTWBHOE Y4aCTHE B PELICHHWM INPAKTUYECKHUX 3a]a4 COLMAIBbHOMN
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPaKTHUECKOMY U3YUCHHIO MPOQPECCH pa3IMiHOTO pojia, B TOM YHUCIIE
Ha OCHOBE IIPUMEHEHUS NIPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HHAMBHUAYaJIbHON TPAeKTOpUHU OOpPa30BAHHUA,
Oynymiell mnpodeccun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEN O0LIECTBA;

6) IK0JIOrM4eCKOTr0 BOCIIHTAHHUS:

HKOJIOTUYECKH  1€1€CO00pa3HOro OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHUMAaHUs TJOOATBHOTO  XapakKTepa HJKOJOTMYECKUX  MpoOJieM,  BIUSHUSA
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MMPUPOTHON U COUUAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAaHUS JIOCTHXKEHUN XUMHHM Ji1 pPELICHUS
BOIIPOCOB PALMOHATIBLHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOTO HEMNPUATUSA JCUCTBUM, IMPUHOCIIIMX BPEH OKPYXKAIOLIEH MNPUPOAHON
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONpHUSATHBIE HKOJOTHYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYusl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUSA, YKOJIOTHUECKON KYJIBTYPBI, OIbITA
NEATEIIBHOCTH DKOJIOTMYECKOM HAIIPaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MO03HABATEJIbHOM, KOMMYHUKATUBHOW M COIMANIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUH XeMOPoOUH;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

NOHMMAaHHUA CreNU(PUKA XUMHHM KaKk HayKH, OCO3HAHMs €¢ POJu B (OPMUPOBAHUU
palMOHAIbHOTO HAyYHOTO MBIIUICHHUS, CO3/JIaHUU LEJIOCTHOTO TMpEACTaBlIeHUs 00
OKpYXKAIOIIEM MHUPE KAK O €OUHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU IPpOo0IeM COXpAHEHHs PUPOIHOTO PAaBHOBECHS;

yOeXACHHOCTH B 0COOOW 3HAYMMOCTH XUMUH ISl COBPEMEHHOM LUBUIN3AIUH: B €€
T'YMaHUCTUYECKOW HAMpaBICHHOCTH © BaXHOW pOJM B CO3JaHUU HOBOM 0Oa3bl
MaTepUaIbHOW KYyJbTYpbl, PEIICHUU TJI00AJIbHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHS
4eJI0BEYECTBA — ChIPBEBOI, SHEPIreTUUECKOM, MUILEBOM U HKOJIOTHYECKOM 0€3011aCHOCTH, B
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pPa3BUTHH MEAUIIMHBI, OOCCIEUYCHUHM YCIOBUW YCIHENTHOTO Tpyda W OKOJOTHYCCKH
KOM(OPTHOM >KHU3HU KaXJA0T0 YjeHa OOIIecTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTU: TMOHHMMAHUSI CYHUIHOCTH METOJOB IO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh TOJTy9aeMble 3HAHUS
JUTSl aHamu3a W OOBSICHEHUS SIBJICHUN OKPYKAIOIMIETO MHpPa M TMPOUCXOMSAIIMX B HEM
U3MEHEHUH, YMEHUS JieJaTh 00OOCHOBAHHBIE 3aKJIIOYEHHUs HAa OCHOBE HAay4HbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BaTh XMUMHYCCKUE 3HAHUS [JIS PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATENbCKOM IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUW IO XMMHH B COOTBETCTBUU C >KM3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyJa B pa3nyHbIX cdepax mnpodecCuoHaIbHON
NeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOEHUS YUEOHOTO MpeaMeTa « XUMHUs Ha YPOBHE
CpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSt dbopmupoBaHUs MHUPOBO33pEHUS oOyJaromuxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIpEIMETHbIE) OOIlEHAYyYHbIE TMOHSTHUS, OTPaKAIOIIUE
LEJIO0CTHOCTh HAYYHOM KapTUHBI MUpA U CIIEUU(PHUKY METO/IOB MMO3HAHMSI, UCTIOJIb3YEMbIX B
€CTECTBEHHbIX Haykax (MaTepus, BEILLECTBO, HSHEPTrusi, SBJICHHE, MNPOLIECC, CHCTEMA,
Hay4yHbIH (DaKT, MPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MCCIEI0BaHUE,
Ha0JII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPyTHE);

YHUBEpCaJIbHbIC ydeOHblE JEWCTBHUS  (TMO3HABATENbHBbIE, KOMMYHUKATHBHBIC,
peryisiTuBHbIE), obOecreunBaronyie (GopMUpoBaHHE (YHKIUOHAIBHON T'PAMOTHOCTH U
COIMAIbHON KOMIIETEHLIUHU 00YyYaroIuXCsl;

CIIOCOOHOCTh OOY4YaIOMIMXCS MCIOJb30BaTh OCBOCHHBIE MEXKIUCHUILIMHAPHBIE,
MUPOBO33pEHUYECKIE 3HAHUS U YHUBEpCAJIbHbIC yuyeOHbIC NEHCTBUS B MO3HABATEIBLHOU U
COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAKAIOT OBIAJACHUE YHUBEPCAIbHBIMU yUY€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSMU.

OgByaieHue yHUBEPCAJIbHBIMYU Y4eOHbIMH MO3HABATEIbHBIMY 1€HCTBUSIMH:

1) 6a30BbI€e JJIOrHYeCKHe AeiiCTBUSA:

CaMOCTOATENBHO (HOPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;
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ONPENENATh LUENH IEATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHXKECHMUS,
COOTHOCHUTB PE3YJIbTAThl ICSITEIBHOCTH C IOCTABJIECHHBIMU LIEISAMU;

MCIIOJIb30BaTh P OCBOCHUM 3HAHHWI MPHUEMBI JIOTHUYECKOTO MBIIUICHUSI — BBLACISTh
XapaKTEpHbIE NPHU3HAKH MOHATUM M YCTAaHABIMBATh MX B3aMMOCBA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATUSA /I OOBSICHEHUS OTICIbHBIX (DAKTOB U SIBJICHMUIA;

BBIOMpPATh OCHOBAHUS W KPUTEPUHU I KIIACCU(PUKAIMKU BEIIECTB M XUMHUYECKHX
peaxKLuiL;

YCTaHaBJIMBAaTh NMPUYUHHO-CJIEJACTBEHHBIE CBSI3U MEXAY H3YYaeMbIMHU SBICHUSMU;

CTPOUTH JIOTHYECKHE PACCYKJIEHUs (MHAYKTHBHBIE, JEAYKTHUBHBIE, IO AHAJOTHH),
BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX  SIBICHHSIX,
(OpMyIMPOBATH BHIBOJIBI M 3aKIIOUYEHUS;

IPUMEHATH B IIPOLECCE IIO3HAHUSA, HCIOJIB3yEMbIE B XHUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJEIHU, IPEOOPa30BbIBATh MOJEIBHBIE MPEACTABICHNUS — XUMUUYECKUN 3HAK
(cMMBOJI) 3JIEMEHTa, XMMHUYEcKass (opmysia, ypaBHEHHE XMMHUYECKOW peakuuu — MpHU
peleHnn y4eOHBIX MO3HABATENbHBIX WM MPAKTUYECKHX 3a]ay, NMPUMEHSTh HAa3BaHHBIE
MOJICJIBHBIE TIPEJCTABICHUS JUIS BBIABICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMBbIX
BEILECTB U XMMUYECKUX PEAKLIMIA.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BJIAJ€Th OCHOBAMH METOJ0B HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKUX PEaKUUi;

dbopMynupoBaTh LT U 33Ja4d HMCCIEAOBAaHHUS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHMSI TUIMOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

BJIAJETh HABBIKAMM CaMOCTOSITEJIBHOIO TUIAHUPOBAHUS M IIPOBENCHUS YUEHUUYECKHUX
HKCIIEPUMEHTOB, COBEpPILIEHCTBOBaTH yMEHHMs HaOm0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MMPOTHO3UPOBATh €T0 PE3yJIbTaT, POPMYIHPOBAaTH OOOOIIEHNS U BHIBOABI
OTHOCUTEJBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHMS, COCTaBISATH OOOCHOBAHHBIN
OTYET O MPOJICJIaHHOM padoTe;

npUOOpETaTh OMBIT YUCHUUYECKOW HCCIIEIOBATEIHCKON M MPOCKTHOM JESTEIHHOCTH,
HPOSIBIISAT CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIBHOMY IMOMCKY METOJOB PELICHUS
NPaKTUYECKUX 33724, IPUMEHEHHUIO Pa3INYHbIX METO/I0B ITO3HAHHS.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HHGPOpMALMK (HAyYHO-TIOMYJISIpHAS
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHaJIM3UPOBaTh MHGOPMALIMIO PA3IMYHBIX BUIOB M (HOPM MPEICTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTB;

dbopMynupoBaTh 3aPOCHl U MPUMEHATh Pa3IMYHbIe METOJBI MPHU MOUCKE U OTOOpE
uHbOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONPeIeICHHOTO TUIIA;
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pruoOpeTaTh OMBIT  HWCIOJb30BaHUA  WHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpPATh ONTHUMAIbHYIO (opMy mpeacTaBieHus UHOpMaUu
(cxemsl, rpadvKu, TUAarpPaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCITOJI30BaTh HAYYHBIM SI3BIK B KAa4ECTBE CPEACTBA MpU PabOTe C XUMHUUYECKON
uHpopMaIuet: TPUMEHITh MEXIpeaMeTHbIe (PU3nyeckue u MaTeMaTUYECKUEe) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BATh U TPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBjaieHUe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH J1€/iCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJC auajora W/Win
JMCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYyIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAMECH PE3yJbTaTOB TO3HABATEILHOW  JCATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPHU BBITOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, NPAKTUYCCKONM pabOThl 10 HCCICAOBAHHWIO CBOWCTB
U3y4aeMbIX BEIIECTB, pean3aluu y4eOHOro MpoeKkTa U (POpMyJIHUpOBaTh BBIBOJBI IO
pe3yibTaTaM TPOBEJICHHBIX HCCIEIOBAaHUN TyTEM COIJIACOBAHUS TMO3MIMK B XOJe
00cyXieHnsI 1 0OMEeHa MHEHHSIMU.

OByaieHUe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU IEICTBUAMM:

CaMOCTOSATENILHO  TUIAHUPOBAaTh M OCYIICCTBJIATH  CBOIO  TO3HABATEILHYIO
NEATEITLHOCTD, ONPEACIISS €€ IEH U 337]a49H, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh TMpeJIaraéMblii aJrOPUTM JACHUCTBUN TMpPU BBITIOJIHEHUH YYEOHBIX H
UCCJIeIOBATENLCKUX 3aJ1ad, BHIOMpATh HamOosiee d(PGEKTUBHBIM CIIOCOO MX PEIICHUS C
Y4ETOM TTOJTYYCHHUS HOBBIX 3HAHHUH O BEIICCTBAX M XUMUYCCKUX PEAKITUAX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMoOaHajau3a |
CaMOOIIEHKHU.

INPEAMETHBIE PE3YJIBTATHBI
10 KVIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca « OpraHnyecKkas XuMush» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUN O XUMHYECKOM COCTaBJISIONICH €CTECTBECHHO-
HAay4YHOW KapTHUHBI MUpPA, POJIM XUMHUH B TIO3HAHWM SIBJICHUM MPUPOIBI, B (OPMUPOBAHUU
MBIIIUICHUS. U KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHATBHONU TPaMOTHOCTH, HEOOXOIUMOM J1JIst
pEIIeHHs] MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO U IPUPOJIHOU CPEAE;
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BJIAJICHHE CUCTEMOM XMMHYECKHX 3HAHWM, KOTOPAsh BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MNOHATUS (XMMHUYECKHM SJEMEHT, aToM, JJIEKTpOHHas 000J0o4YKa aroMma, MoJIeKya,
BaJICHTHOCTh, AJEKTPOOTPHUIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna
(pa3BepHyTas U COKpaIllCHHAs), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA O0OBEM, YTIEPOIHBIN
CKeJIeT, (PyHKIIMOHAIbHAS TPYIINa, pajuKall, U30MEpHsl, H30MEPhI, TOMOJIOTUYECKUI P,
TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOJ M a30TCOoJep)Kalllhue COCAUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi oprannyeckux Bemects A. M. BytnepoBa, 3ak0H coXpaHEHHUsI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUM; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAHMS MPUYMHHOCTU W CHUCTEMHOCTH XUMHUUYECKHUX SIBJIICHUM,
(akToIIOTUYECKUE CBEACHHMSI O CBOWMCTBAaX, COCTaBe, MOJIYYEHHMM U 0O€30MacHOM
UCIIOJIb30BAHUU BAKHEUINIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOMN
NEeSATEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH  XapaKTepHbIE TNPU3HAKKA  TOHSATHUH,
YCTaHABJIMBAaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIONIME TOHSATUS TMpHU
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COCAUHEHUI;

cOPMHPOBAHHOCTh YMEHHUM  UCIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalICHHOW) (opmyi
OpPraHMYECKUX BEIIECTB U YPABHEHHM XUMHYECKHUX PEaKIMil, U3roTaBIMBaTh MOJEIU
MOJIEKYJ OpPraHMYeCKUX  BEHIECTB I  WUIIOCTpAaUMh HMX  XHUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS];

chOpPMHPOBAHHOCTh ~YMEHHM  YCTAHaBIMBATh MPUHAJICKHOCTh  W3YYEHHBIX
OpraHUYECKUX BEIIECTB MO WX COCTaBY M CTPOEHHUIO K OMPENEICHHOMY KJacCy/TpyIiie
COeNMHEHHH  (YIJIEBOJOPOIbI,  KUCIOPOA M a30TCOJAEpXkallue  COECIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS MO CHUCTEMAaTUYECKON
HoMeHknatype (IUPAC), a Takxe NOpUBOAUTH TPHUBUAIBHBIE HA3BAaHUS OTACIbHBIX
OpPraHMYeCKUX BEUIECTB (ITUJIEH, MNPOMUIIEH, AalETUJIEH, STHJICHIJIMKOJIb, TIJIHUIECPHH,
denon, Qopmanpaerun, auneTanabAeru]l, MypaBbHUHAs KHCIOTa, YKCyCHasi KHCIIOTa,
OJICMHOBas KHUCJIOTa, CTEAPUHOBAsI KUCJOTA, INIOKO03a, (PPyKTO3a, Kpaxmall, LeJUI003a,
TJIMIUH);

c(hOpPMHPOBAHHOCTh YMEHHUS OMPECIATh BUIbl XUMUYECKON CBSA3U B OPTaHUYCCKUX
COeAMHEHUSIX (OAUHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh ~ YMEHHUSA  NPUMEHATh  TOJOXKEHHUS  TEOPUU  CTPOCHUS
opranudeckux BeniecTB A. M. byrtnepoBa nnsi 0ObSICHEHMS] 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTEepHU30BaThb COCTaB, CTPOCHHE, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA TUIMUYHBIX MPEICTABUTEIEH PA3TUYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOIMJICH, alleTHiIeH, OytaaueH-1,3, metunOyranuen-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHIJIMKOJIb, TJIMLEPUH, (EHOJI, alleTalbIEeTH ], MypaBbUHAs
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U YKCYCHasi KHUCJIOTBHI, TIJIOKO3a, Kpaxmals, IeJUII0JI0o3a, aMHHOYKCYCHasi KHUCJIOTa),
WJUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKAY HHUMH YPAaBHEHUSMH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKINH C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOYHUKHU YTIECBOIOPOITHOTO CHIPHS
(HedTb, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE PUMEHEHHE
POYKTOB NEPEPaOOTKU;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYUCICHHUS IO XUMUUYECKUM ypaBHEHHSIM
(Macchl, 00OBEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WA MPOIYKTOB
peaKium);

chOpMHPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METOJ]Iax
HAay4YHOI'O0 IO3HAHMS, UCIIOJIB3YEMBIX B XUMHUM NPU HU3YYECHUH BELIECTB U XUMHUYECKUX
sBJICHUA (HAOJIOJICHUE, HW3MEpPEHUe, HKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BATh
CHCTEMHBIC XUMHUYECKHE 3HAHUS JJIs1 MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOJATh TIpaBUJia TOJIL30BAHUS XUMHUYECKOU
MOCYJI0M U J1ab0paTOpHBIM 000PYOBAaHUEM, a TAKXKE MpaBHiia OOpAIICHHs C BEUIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHUSIMH TIO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBITIOJHATH XUMUUYECKUN HKCTIEPUMEHT
(mpeBpaleHus OpraHuYeCKUX BEIIECTB IIPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yUCHHE
€ro CBOMCTB, KQU€CTBCHHBIC PEAKIIUU OPTaHUYECKHUX BEIECTB, JeHATypalus OCIKOB MPHU
HarpeBaHWM, IIBETHBIE pEaKIMU OCJKOB) B COOTBETCTBUU C TMpaBUJIAMU TEXHUKHU
0e3omacHOCTH TIpH OOpalleHWHu C BEIIECTBAMH U JIaOOPAaTOPHBIM O00O0PY/IOBAHUEM,
MPEACTABIATh PE3YyJbTaThl XMMHUYECKOTO JKCIEepUMEHTa B ¢GopMme 3alucu ypaBHEHHUI
COOTBETCTBYIOIIMX peaKIUid U POpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aHAIU3UPOBATH  XMUMHYECKYIO
uH(pOpMAITUIO, MOTYyYaeMyI0 M3 Pa3HbIX UCTOYHUKOB (CPEACTBA MAacCOBOM HH(OpPMAIIUH,
WHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAAaTh MpaBUiia SKOJOTHUECKHU 11€JIeCO00pa3HOTO
MOBEJICHUS] B OBITY W TPYJIOBOM JCATEILHOCTH B IEJISX COXPAHEHUS CBOErO 3/J10POBbS U
OKpYXawlel NPUPOJAHOM Cpeabl, OCO3HABATh ONACHOCTh BO3JIEUCTBUS HA KUBBIC
OPTaHU3MBbl OMPEACICHHBIX OPraHMYECKUX BEIECTB, MOHUMAas cMbIca mokazatens [TJIK,
MOSICHAThL Ha TMpUMEpax CHocoObl YMEHBIIEHUS W MPEJOTBpAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTAaHU3M YEJIOBEKA;

Ui OOy4YalIIMXCSd C OTPAaHWYEHHBIMH BO3MOXXHOCTSMH 3J0POBbS: YMEHHUE
MPUMEHSITH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX
SIBIICHUI;

JUISL CJIETIBIX M CIa0O0BUIAIIMX OOY4YalOIIMXCA: YMEHHE MCHOJb30BaTh pelibedHO-
TOYEUHYIO cCucTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmy.
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11 KITACC

[IpenmeTHBIC pE3yabTaThl OCBOCHUS Kypca «OOImas M HEOpPraHWYECKas XUMUSD)
OTPaXKaKoT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKON COCTaBIIIONICH €CTECTBEHHO-
HAyYHOM KApTUHBI MHPA, POJIU XUMHH B MO3HAHUM SIBJICHUN NpUPObI, B GOPMHUPOBAHUU
MBIILICHUS U KYJbTYPbl TUYHOCTH, €¢ PYHKIIMOHAIIBHON IPAaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] MPAKTUYECKUX 3a]a4 U IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIAraroIIre
HOHATHUS (XUMHUCCKUH DIIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIH AaTOMOB,
WOH, MOJIEKYJIa, MOJb, MOJISIPHBI OOBEM, BAJICHTHOCTbH, JJIEKTPOOTPULIATEITHLHOCTD,
CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJEHTHasi, WOHHAsg, MeTauInyecKas,
BOJIOPOJIHAS), KPHUCTAJUIMYECKasi PEHICTKA, THUIBI XUMHUUYECKUX PpEaAKIUW, PpacTBOD,
AJEKTPOJIUTBI,  HEANEKTPOJUTHI,  DJICKTPOIUTHYECKAs  JUCCOLMALUS, OKHCIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XMMHYECKOW peakIMi, XUMUYECKOe PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs DJICKTPOJUTUYECKON naucconuanuu, nepuogudeckuii 3akon [ U.
MenpeneeBa, 3aKOH COXPaHEHHMS MACChl BEIIECTB, 3aKOH COXPAHEHUS WU MPEBPAILLCHUS
SHEPruu MPU XUMHUYECKUX PEAKIHUX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUA MPUYUHHOCTA U
CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PAKTOJIOTHUYECKUE CBEJICHUSI O CBOMCTBAX, COCTAaBeE,
MOJIYYCHUH U O€301aCHOM MCIOJIb30BAaHUHM BKHEUIITUX HEOPTAaHMYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH  XapaKTepHbIE TNPU3HAKKA  TOHSATHUH,
YCTaHABIIMBAaTh HX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME IIOHATUSA IIPU
OIMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

chOPMHPOBAHHOCT, YMEHUM  HCIOJIb30BaTh XWMHUYECKYI0 CHUMBOJHUKY  JUIS
cocTtaBlieHHs] (JOPMYJT BEHIECTB M ypPaBHEHUM XUMHYECKUX PEaKIUi, CUCTEMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBrasibHbIe Ha3BaHUS OTACIIBHBIX HEOPTaHUUECKUX BEIICCTB
(yrapsslii ra3, yrileKUciblil ra3, aMMHUaK, raiicHasi U3BECTh, HETAIlICHAs] U3BECTh, MUTHEBAS
coja, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMNpEACATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS
XMMHWYECKUX 3JIEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKON CBS3U
(KoBaJIeHTHasi, WOHHAs, METaJUIMYecKas, BOJOPOJAHAs) B  COCAUWHCHHSX, THI
KPUCTATMYECKON PEIICTKH KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJEKYJsIpHasi, MOHHAs,
METAJTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTMHEHUN;

cOpPMHPOBAHHOCTh YMEHHMM yCTaHaBIMBATh MPUHAJICKHOCTb HEOPTaHUYECKUX
BEIIECTB M0 MX COCTaBYy K OIpPEACIICHHOMY KiacCy/TpyIie COeAUHEHUHN (MpocThbie
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BEIIECTBA — METAUIbl W HEMETaJIbl, OKCHIbI, OCHOBaHHUS, KHUCIOTHI, am(pOoTepHbIC
TUJIPOKCH/IBI, COJIN);

Cc()OPMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICI Hepuoandeckoro 3akona /[[. U.
MeHnneneeBa M JIEMOHCTPHUPOBAaTH €ro CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB
XMMHYECKUX 3yieMeHTOB 1—4 mepuonos Ilepuonnueckoil cHCTEMBl XUMHUYECKHX
anemenToB J[. 1. MeHaeneeBa, UCTIONB3ys MOHATHUS «S-, P-, d-dIEKTPOHHBIE OpOUTAINY,
(QHEPreTUYECKUE  YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOICTB
XUMHAYECKUX DJIEMEHTOB M HMX COEAMHEHWU IO mepuogaMm u rpynmam llepmonmueckon
CHCTEMbI XUMHYECKUX 3JIeMeHTOB J[. 1. MeHpeneena;

c()OPMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (ONUCHIBaTh) OOIIHME XUMUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKIATH CYILIECTBOBAHUE
TEHETUYECKON CBSI3W MEXJYy HEOPTaHMYECKHMMH BEIIECTBAMH C MOMOUIBIO YpPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c()OPMHPOBAHHOCTh YMEHHS KJIacCCU(PUUUPOBATh XHWMHYECKHE PEAKIHH 10
Pa3IMYHBIM IpU3HAKAM (YUCIY UM COCTAaBYy PEarupyroluX BEIIECTB, TEIIOBOMY 3P (DEKTy
peakuuu, U3MEHEHUIO CTENICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKUH, y4acTHIO
KaTajqu3aropa);

c(OpPMHPOBAHHOCTh YMEHUH COCTABJISATh YPABHEHMS PEAKUUN Pa3IUYHbIX THUIIOB,
MIOJIHBIE ¥ COKPAIICHHbIE YPaBHEHUs peakil HOHHOTO OOMEHa, YUUThIBasl yCIOBUS, MIPU
KOTOPBIX 3TU PEAKLIUH UIYT IO KOHLA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIIUU, TOJATBEPKIAIOIINE KaYECTBEHHBIN
COCTaB pPa3JIMYHBbIX HEOPIaHWYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOILIKME B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTH YMEHUH pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKITUI TOCPEACTBOM COCTABIIECHHUS AJIEKTPOHHOTO OajlaHca ATHX
peaKkuuu;

cOPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peaklMy OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIIECHHUS XUMHUYECKOTO PABHOBECHUS B
3aBUCMMOCTH OT BHeIIHero Bo3aeicTeus (npunuun Jle arense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKUE MPOLIECCHI, JIeXKAIUE B
OCHOBE IIPOMBIIUICHHOIO IIOJYYEHUS CEPHOM KHCIOTBI, aMMHaka, a TaKxke
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX
npo0iemMax XUMHUYECKOTO MPOU3BOCTBRA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCICHUS C HCIOIb30BAHUEM IMOHSTHUS
«MaccoBasi J0Js BEUIECTBA B pacTBOPE», OOBEMHBIX OTHOLIEHHWH ra30B MPU XUMUYECKUX
peaxusax, Macchl BEIIECTBAa WM 00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BbEMY OJHOIO M3 YYAaCTBYIOLIMX B PEAKLUU BEIIECTB, TEIJIOBOIO 3(dexTa
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pPEaKIUU HAa OCHOBE 3aKOHOB COXPAHEHWS MACChI BEIIECTB, MPEBPALICHUS U COXPAaHCHHS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COONIOJaTh TIpaBUJia TIOJIb30BAHUS XHUMHUYECKOU
MOCYZION 1 JTabopaTOpHBIM 000PYOBAHUEM, a TAK)KE TMPaBHIa OOpAIICHHS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBIITOJTHECHHIO JTA00PATOPHBIX XHMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TIAHUPOBATH W BBITIOJHATh XUMHUYECKUM SKCIIEPUMEHT
(pa3ioxkeHue TepoKCcHaa BOAOpPOAa B MPHUCYTCTBUU KaTajlu3aTopa, ONPEAeIeHUE CPEJIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO WHIWKATOPA, BIUSHUE Pa3JIMYHBIX
(hakTOpPOB Ha CKOPOCTh XMMHUYECKON PEaKIMU, PeakllMi HOHHOTO OOMEHa, KaueCTBEHHBIE
peakiuu Ha cylbdar-, KapOOHAaT- U XJOPUA-AaHUOHBI, HA KATHOH aMMOHUS, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/iay 1o TeMaMm «Metamib» u «Hemeramibl») B COOTBETCTBUH C
mpaBUIaMH TEXHUKH O€30MacHOCTH MPH OOpallleHUH C BEUIECTBAMU U J1a0OpPaTOpPHBIM
000pyO0BaHUEM, MPEJCTABISITh PE3YIbTAThl XUMUYECKOTO SKCIIEpUMEHTA B (popMe 3amnucu
YpaBHEHUI COOTBETCTBYIOIIUX peakuuii U (HOpMyIHpOBaTh BBIBOABI HA OCHOBE 3THUX
pe3yJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aHAIM3UPOBATH  XHUMHYECKYIO
uHdopMaIMIO, TOJy4aeMyl U3  pa3HbIX HMCTOYHUKOB  (CpeJcTBa  MacCOBOU
KOMMYHUKaIuu, THTepHET U ApYyTrux);

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAATh MpaBUJia SKOJOTHMUECKU I1€JIECO00Pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOM AEATEIBLHOCTU B IEJISAX COXPAHEHUS CBOETO 3J0POBbS U
OKpY)KaroIEeW IPUPOJHOM CpEAbl, OCO3HABATh OIIACHOCTh BO3JICHMCTBUS Ha IKHUBBIC
OpraHu3Mbl OIPEEICHHBIX BEUIECTB, MOHUMAas cMmblch mokaszatens [IJIK, moscHATh Ha
npuUMepax CHocOObl YMEHBIIIEHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS Ha
OPTaHU3M YEJIOBEKA;

I 00y4YarIIuXcsi € OrPAHUYEHHBIMHU BO3MOXXHOCTSIMU  370POBbSI:  YMEHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/aX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHU;

JUIS CIIETIBIX W CIA0OBUIAIIMX OOYYarOIIUXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.
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KosanvecTBo yacos DJIEKTPOHHbIE
HanMeHoBaHue pa3je/ioB U TeM (uugposbie)
Ne i/ KourpoJubnbie | IlpakTtuyeckue
NMPOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThbI padoThbI pecypesI
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHMYECKO XUMHH
[Ipenmer opraHMYeCcKOr XUMHH.
11 Teopust CTPOCHUSI OPraHUYECKUX 3
coequHeHuil A. M. bytieposa
Hroro no pazgeny 3
Pa3nen 2. YriieBoaopoasl
21 IIpenenbHbIE YyTIEBOAOPOIBI — 5
AJIKaHbI
59 HenpeaenbHble yrieBo10pOabl: 6 1
AJIKEHBI, aJIKaJIUEHbI, ATIKUHBI
2.3 ApoMaThyecKue yrieBo10POIbI 2
24 [IpupoaHBIE HCTOYHUKHU 3 1
YIIeBOIOPOAOB U X MepepaboTKa
Htoro no pa3aeny 13

Pa3nen 3. Kucjopoacoaep:kamue opranudeckue coeTnHeHnsI
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3.1 CrupTtol. DeHon 3
3.2 Anpaerunbl. KapOOHOBBIE KHCIIOTHI. ; 1
' Crnoxubie 3¢upsl
3.3 VYrieBoaws 3 2
Hroro no pazneny 13
Pa3znen 4. A3oTcoaep:kaniue opranHnyeckue coeJUHEeHn st
4.1 AMWHBI. AMUHOKHCIIOTHI. benku 3
Htoro o pazaemy 3
Pa3nen 5. BoicokoMoJieKyIsipHbIe COeTMHEeHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
ITPOI'PAMME
11 KIIACC
KounuecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne i/ Kourpoabnbie  IIpakTuyeckue
MPOrpamMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl

Pa3znen 1. Teopernueckue 0CHOBbI XUMHH

11 Crpoenue aromoB. [lepuoanueckuit 3
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3akoH u llepnoanueckas cucrema
XAMHAYECKHUX 31emeHToB 1. U.

MenneneeBa

12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIIECTB

1.3 XUMHUUYECKHUE PEAKITUU 6
Htoro mo pa3aeny 13
Pa3nen 2. Heopranuyeckasi XuMus

2.1 Meramibl 6

2.2 HemeTamsl 9

53 CBs13b HCOPTAaHUYECKUX U OPTaHUIECKHIX 5
' BEIIIECTB
Ntoro no pazaeny 17
Pasznea 3. XumMus 1 JKH3Hb

3.1 XUMHUA U )KU3HDb 4
Hroro no pazgeny 4
OBILEE KOJIMYECTBO HACOB I10 34

I[TPOIT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC
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KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara undposBbie
n/n Tewa ypoka Bcero Kontposenpie | IpaxTirieckue u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypes!
[IpeameT opraHn4yecKoi XuMuu, e
1 BO3HUKHOBEHUE, PA3BUTHUE U 1
3HAUYCHUE
Teopust CTPOCHUSI OPTaHUUECKUX
2 coenuHenuil A. M. Bytieposa, e¢ 1
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o kaccupUKaAIUHA
OpraHUYECKUX BEIIECTB.
3 Homenknatypa (cuctematuueckas) 1
U TPUBHAJIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT
5 Meran 1 3TaH — NpoCTENIINE 1
MPEACTABUTEININ AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1
CBOMCTBaA
7 OTuUJEH U NpONUJIeH — 1

pOCTENIINE MPEACTABUTENH
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AJIKCHOB

[Ipaktuueckas padora Ne 1.
«[TomydeHnue 3TUICHA ¥ U3YYCHHE
€ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTuinoyraaueH-1,3. [lonyuenue
CUHTETUYECKOTO KaydyKa 1 PE3UHbI

10

AJIKMHBI: COCTaB U OCOOEHHOCTHU
CTPOEHHUSI, TOMOJIOTHUECKUN PSA/I.
AlleTUIIEH — MPOCTENIINI
MPEACTABUTEIb AJTKUHOB

11

Brrancienus 1o ypaBHEHHIO
XAMHUYECKOU peakiuu

12

ApeHbl: 0€H30J1 ¥ TOJIYOJI.
TOKCUYHOCTH apEHOB

13

['eneTuueckasa CBsI3b
YIJIEBOAOPOAOB, MPUHALIIEKAIIUX K
Pa3JIUYHBIM KJIACCaM

14

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOIOB: IPUPOIHBIN Ia3 U
MOMYTHbIE HEPTSIHBIE T'a3bl, HEPTH U
MPOJYKTHI €€ epepadoTKU

15

[IpuponHbIE HCTOYHNUKHU
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YIJIEBOAOPOOB: MIPUPOIHBIN Ta3 U
MOMYTHbIE HEPTSIHBIC T'a3bl, HEPTH U
MPOJYKTHI €€ nepepadboTKu

16

KontponsHas pabota o pazaeny
«YTIEBOIOPOABDY

17

[IpenenbHbIE OJHOATOMHBIC
CIIUPTHI: METAHOJI U 3TAHOJI.
Bonoponnast cBs3b

18

MHoroaroMHbI€ CIIUPTHBI:
9TUJICHIJTIMKOJIb U I'NTHOCPUH

19

DeHOo: CTPOCHUE MOJIEKYIIBL,
(bu3MUecKue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHUE

20

Anpnerunl: GopMabaeru u
areragpaerun. AneTox

21

OIHOOCHOBHBIE TIPEJETBHBIC
KapOOHOBBIC KUCJIOTHI: MypaBbUHAS
U YKCyCHast

22

[Tpaktrueckas padora Ne 2.
«CBoIiCTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

23

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTBI, KaK ITPECACTAaBUTCIIN
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BBICIIHNX Kap6OHOBBIX KHCJIOT

24

Mpi1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JICCTBUE

25

CrnosxHble 3(pUPbI KaK MPONU3BOIHBIC

KapOOHOBBIX KUCIOT. ['nponus
CJIOXHBIX A(UPOB

26

XKupsl: ruposn3, NnpUMEHEHHE,
OMOJIOTUYECKas POJIb KUPOB

27

YTieBoabl: COCTaB,
kiaccuduxanus. Baxueitmme
MPEICTaBUTEINN: TIIIOKO34,
bpykTO3a, caxaposa

28

Kpaxman u nemmronosa kak
MIPUPOIHBIE TTOJTUMEPBI

29

KonTponbHas padota no pazueiy
«Kucnoponconepxamue
OpPraHUYECKUE COCTUHEHUS/
Bcepoccuiickas nposepouHas
pabota

30

OO01mast xapaKTepuCTHKa
a30TCOAEPKAIIUX OPTAHUYECKUX
coenuHenuii / Beepoccuiickas
poBepoYHas paboTta
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31 AMUHBI: METUJIAMUH U aHUJIUH 1
AMWHOKHCIIOTHI KaK aM(pOTEPHBIC
OpraHUYECKUE COCAUHEHUS, UX
32 OMOJIOTMYECKOE 3HAUCHUE. 1
[TenTuapl. benku kak NpUpOAHBIE
BBICOKOMOJIEKYJIIPHBIE COCTUHCHUS
33 OCHOBHBIE TTOHATUA XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COEUHEHUM
OCHOBHBIEC METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1
coeauHeHui. IlmacTtMmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34 3 9
ITPO'PAMME
11 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoabeie | Hpakririeckie IIJ[3yquHﬂ :)Iﬁ[()l:lI;OBaTe.]Ibele
padoThbI padoThI pecypehI
1 1
[Tepunoanyeckuii 3aK0H U
2 [lepuoanueckas cucrema 1 3.09
XUMHUYECKHUX 31eMeHToB /JI. M.
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MenaeneeBa, MX CBSI3b C
COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U
UX COCIMHCHUH I10 TPyIIaM U
nepuoaaM. 3Ha4CHUE
MEePUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3aemenToB 1. 1.
MenieneeBa B pa3BUTHH HAyKU

Ctpoenue BemecTBa. XuMUYECKast
CBSI3b, €€ BUJIbl; MEXAaHU3MBbI
00pa3oBaHUsI KOBAJICHTHOW CBS3H.
BopopoaHas cBsa3b

BaneHTHOCTS.
DIJIEKTPOOTPHUIIATEILHOCTh. CTENEeHb
okuciieHud. Bemecra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpPOCHUS

[TonsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOWTHBIE PACTBOPBI.
MaccoBas 10711 BEIIeCTBa B
pactBope

Kinaccuduxkanus 1 HoMeHKIIaTypa
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HCOPIraHN4ICCKUX CO@HHHCHHﬁ.
I'eneTnyeckas CBSI3b
HCOPTraHNYCCKHX BCIICCTB,
Pa3JINYHbIX KJIACCOB

Kinaccuduxanust Xumudeckux
peakiii B HEOPTaHUYECKOM 1
OPTraHUYECKON XMMUH. 3aKOH
COXpPaHEHHUS MaCChl BELIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS
SHEPTUM NMPU XUMUYECKUX PEAKIIHIX

Cxkopoctb peakiiun. OOpaTumbie
peakiuy. XUMHUYIECKOe paBHOBECHE

10

[Ipaktuueckas padora Ne 1.
«BnusHue pa3nuyHbIX (aKTOPOB HA
CKOPOCTh XMMHUUYECKOW PEAKLIHMY

11

DIIeKTPOJIUTHYECKAS TUCCOITUALIHS.
[TonsATHE O BONOPOIHOM MOKA3ATETE
(pH) pactBopa. Peakiiuu HOHHOTO
obmeHa. ['maponu3 opraHMuecKux u
HEOPTraHWYECKUX BEIICCTB

12

OKHCTUTEITEHO-BOCCTAHOBUTEITLHBIC
peakimu. [TousTe 06 s1eKTpOIH3e
pacImiiaBoB U pacTBOPOB COJIEH

13

Kontponbnas pabota mo pazaeny
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«TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUM»

14

MerTabl, UX MMOJIOXKEHHE B
Ilepnonuueckoii cucreme
XUMHYECKHUX 31eMeHTOB [[. U.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. Oo1ue
(dbu3uYECKHE CBOMCTBA METAIIOB

15

CnuiaBel METAILIOB.
DIIEKTPOXUMHUYECKUU PAJT
HaIpsHKEHUN METaJIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX
METAJLJIOB (HATpUH, KaJIUi, KaabIUi,
MarHui, allFlOMUHUAN) U UX
COCTMHEHUN

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEJU
U UX COCIMHEHUH

18

XHUMHMYECKHE CBOMCTBA IIUHKA,
J)Keje3a U UX COSIUHEHUH

19

[IpakTuueckas padora Ne 2.
"Pelienne 3xcnepruMeHTaIbHBIX
3a7a4 1o Teme «Metamib»"

20

Hewmeranel, ux nonoxxeHue B
[lepunoanueckon cucreme
XUMHUYECKHUX 31eMeHToB /JI. M.
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MenneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

du3nYeCcKrue CBOMCTBA HEMETAJJIOB.
AInoTponus HeMeTaJJIoB (Ha
puMepe KUCIopoia, cepsl, pocdopa
U yTepo/ia)

22

XHUMHUYECKHE CBOMCTBA IaJIOTCHOB,
Cepbl U UX COCTMHECHU I

23

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa u ux coenMHECHUN

24

XUMHYECKHUE CBOMCTBA YIiepoa,
KPEMHUS U UX COCMHEHUN

25

[IprumeHeHne BaXXHEUIIINX
HEMETAJJIOB U UX COEAUHEHUN

26

O060011IeHNE B CUCTEMAaTH3aIHs
3HaHui 1o Teme «HemeTranabn.
Bpruucnenus no ypaBHeHUSIM
XUMHUYECKUX pEeakui 1
TEPMOXHUMHUYECKHE PACUETHI

27

[Tpaktuueckas padora Ne 3.
«PeleHue dKCIepuMeHTalbHbIX
3ana4 no teme "Hemerasbl'»

28

KontposnbHas pabora no remam
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«Metaute» 1 «HemeTayuibny

29

HGOpI‘aHI/I‘{eCKI/IC U OPraHUYCCKHC
KHCJIOTHI. HeOpFaHI/I‘-IeCKI/IC n
OpPraHn4CCKHUC OCHOBAHUA

30

AmMdboTepHbIC HEOPTaHUIECKHE U
OPTaHUYECKUE COCTUHEHUS.
I'eneTnueckas cBSI3b
HEOPTaHWYECKUX U OPTAaHUYECKUX
BCILIECTB

31

Pounb xumuu B obecrieyeHuu
HKOJIOTHYECKOH, DHEPTETUUECKON
MUIIEBOI 0€3011aCHOCTH, Pa3BUTUU
MEAHUIIAHBI

32

[Ipeacrasnenus 06 0OITUX HAYYHBIX
MPUHITUTIAX POMBIIIIICHHOTO
MOJTYYSHUS] BaKHEHIITUX BEIIECTB

33

UYenoBek B MUpe BELIECTB U
MaTepHUaJIOB

34

XUMHS U 300POBbE UETIOBEKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34




36

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTarTa

IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbI CPeIHEr0 00111ero 00pa3oBaHUsA

1

TeopeTndyeckre OCHOBBI OPraHUYECKOW XUMHUHU

1.1

CdopmupoBaHHOCTH MPEJICTaBICHUI 0 XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHPA, POJIH
XUMUU B TIO3HAHWM SIBJICHUN TPUPOABI, B (POPMUPOBAHUHU
MBIIIUICHUSI Y KYJIbTYpbl JIMYHOCTU, €€ (YHKIIMOHAILHOMN
IPaMOTHOCTH, HEOOXOUMOM JIJIsl pelICHUs TPAKTUYECKUX 3a7a4 U
HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U

MIPUPOIHOM Cpenie

1.2

Brnagenue cucteMoll XMMHYECKUX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTOJIAraloIxe  MOHATUS  (MOJIEKyJla,  BaJIECHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCIEHHUS, XUMUYECKas
CBSA3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHBIM 00BEM, YIJIEpOIHBIN
CKelleT, PyHKIMOHANIbHAS TPy, paauKall, U30MepHs, U30MEPHI,
TOMOJIOTUYECKUM PSZ, TOMOJIOTH, YIJIEBOAOPOAbI, KHCIOPOA- U
a30TcoJiepKaIlle  COCAMHEHHS,  OHOJIOTMYECKH  aKTUBHBIE
BemecTBa (YriaeBOMABI, JKHUPBI, O€IKH), MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCAMHEHUS); TEOPUH
U 3aKOHbl (TEOpPUS XHUMHYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CUMBOJUYECKUIT
S3BIK XUMUH, (DAKTOIIOTHUECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe,
MOJIy4eHUM W O€30MacHOM  WCIOJIb30BAaHUU  BOKHEUIIINX
HEOPTaHMYECKUX U OpPraHWYeCKUX BeEIIeCTB B OBITY U

HpaKTI/I‘{eCKOﬁ ACATCIBbHOCTH YCJIIOBCKA

1.3

CdopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU
MOHSATUM, YCTAHABIMBATH WX B3aUMOCBSA3b, MCIOJIb30BATh

COOTBCTCTBYIOIIHMEC IMOHATHUA IIPpHU OIIKMCAHHMHU COCTaBa, CTPOCHUA U
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MpEeBpaIlleHU OpraHUYEeCKUX COSAMHEHUN

1.4

c(hOpMUPOBAHHOCTh ~ YMEHUM  HUCIHOJB30BaTh  XHUMHYECKYIO
CUMBOJIUKY JUISl COCTaBJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIlICHHON) (OPMYJT OpraHUYECKUX BEIIECTB U
YpPaBHEHUN XWMHYECKHUX pEaKUUW, W3roTaBIMBaTh MOJEIU
MOJIEKYJ OpPraHMYECKMX BEHIECTB JUJISl WJUIIOCTPAllUM  HX

XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

CdopMupoBaHHOCTh YMEHMI YCTaHABIUBATh MPUHAIIEHKHOCTD
M3YYCHHBIX OPTAaHMYECKUX BEIIECTB 10 MX COCTaBY M CTPOCHHIO K
OMPENICICHHOMY KJjaccy (TpyImne) coeAuHEHUU (YriIeBOIOPOIbI,
KHCIIOPO U a30TCco/IepIKaIme COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCUHEHUs), JaBaTh WM Ha3BaHUS IO

cucreMaTrueckoit HomeHknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTL YMCHUA OIPCACIATL BHIABI XUMHYECKON

CBSI3U B OPTaHUYECKHUX COCTUHEHUSIX (OJJMHAPHBIC U KPATHbIC)

1.6

CdopMupOBaHHOCTh YMEHHSI MPUMEHSATH: TOJIOXKEHHUS TEOpUU
CTPOCHMSI Opranudeckux BemecTB A.M. bytiepoBa mid
OOBSICHEHHsI 3aBUCUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U

CTPOCHUS; 3aKOH COXpaHCHHA MaCChl BEIICCTB

Yrnesogoponsl. Kucmoponcoaepkamme W a30TCOACPIKAIINE

OpPraHu4CCKHUC COCANHCHU . BBICOKOMOHGKYHHPHBIC COCANHCHUA

2.1

CdopMUpOBaHHOCT, YMEHUH MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS
OT/CJbHBIX  OPraHUYeCKUX  BEHIECTB  (ITWJIEH, IPOIMWICH,
aleTWICH, ATWICHIJUKOIb, TJHIEPUH, (eHon, (opManbaerus,
alueTaNbIETU, MYpaBbUHAs KHCJIOTA, VYKCYCHas KHCJOTAa,
OJIEMHOBAasi KHUCIIOTa, CTEAPUHOBAsT KUCJIOTA, TIIIOK03a, (PPYyKTO3a,

KpaxMall, [IeJUTH0J103a, TIIUIIH)

2.2

CdopmMupoBaHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE,
bU3MYEeCKUe ¥ XUMUICCKAE CBOMCTBA TUITUYHBIX MPECTABUTEIICH
pa3IMYHBIX KJIACCOB OPTraHMYECKMX BEIIECTB (METaH, JTaH,
STWJICH, POTICH, alleTWiIeH, OyTaauen-1,3, metunoyraauen-1,3,

OCH30J1, METaHOJ, ATaHOJ, STWJICHIJHUKOJb, TIUIEPUH, (PEeHOI,
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alcCTajIbACTUl, MYpPAaBbHHAsA W YKCYCHasA KHCJIOTBI, TIJIFOKO34,

KpaxMmall, OCJIII0JI03a, AMUHOYKCYCHAA KHCHOTa)

2.3

ChopMupoBaHHOCTh YMEHHSI WJUTIOCTPUPOBATH TE€HETUYECKYIO
CBSI3b MEXIY TUIMYHBIMU MPEJICTABUTEISIMUA PA3JIMYHBIX KJIACCOB
OpPraHUYECKUX  BELIECTB  YPAaBHEHUSIMH  COOTBETCTBYIOIIHUX

XUMHUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOpMYyIT

2.4

CpopMUpOBaHHOCT,  YMEHHUSI  XapaKTEPU30BaTh  UCTOYHUKU
YIJIEBOJIOPOJAHOTO  ChIpbsd (HEe(Th, MNPUPOAHBIA Ta3, Yroihb),
CIOCOOBI HMX TIEPepadOTKM H MPAKTHUECKOE TPUMEHEHHE

MPOYKTOB MepepadbOTKU

XUMUSA 1 KU3Hb. PacyeTsl

3.1

CpopMUpOBaHHOCT, YMEHHUN BIaJ€Th CHUCTEMOW 3HaHHU 00
OCHOBHBIX METOJAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUH
pU WM3YYEHUHU BEIIECTB U XMMHUYECKHUX SIBICHUU (HAOII0JEHuE,
U3MEpPEHHUE, HKCIEPUMEHT, MOJICTUPOBAHNE), HCIOJIb30BATh
CUCTEMHBIC XUMHMUECKWE 3HAHUA [JIs1 TPUHSATUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsX, CBSI3aHHBIX C BEIIIECTBAMHU U

HNX IIPUMCHCHUCM

3.2

CdopMupoBaHHOCTH, YMEHUN COONIOJATh TMpaBUJia IMOJIb30BaHUS
XUMHUYECKOUN TTOCYZI0i U 1ab0paTOpHBIM 000PY0OBAaHUEM, A TAKKE
mpaBuia oOpamieHuss ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA TI0 BBITIOJIHEHUIO J1AOOPATOPHBIX XUMHUYECKUX

OIIBITOB

3.3

ChopmMupoBaHHOCTh ~YMEHUW IUIAHUPOBATH U BBITIOJHATH
XUMHUYECKUH  DKCIEPUMEHT  (MPEeBpaAIllCHUS  OPTraHHUYECKUX
BEIIECTB MPU HATPEBAHHUM, MOJIYUYCHUE ITWICHA U U3YUYECHHUE €ro
CBOWMCTB, KAQ4YECTBEHHbIC PEAKIIUM OPraHUYEeCKUX BEIIECTB,
JeHaTypanus OeJIKOB MpU HarpeBaHWU, IBETHBIC PEAKIIMH OCIIKOB)
B COOTBETCTBUM C TIpaBWUJIAMH TEXHUKHA OE30MaCHOCTH TMPHU
oOpalieHl ¢ BELIEeCTBAMH U J1a0OpaTOpPHBIM O0OPYIOBAHHEM;
MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (opMme

3aMucH ypaBHEHUH COOTBETCTBYIOIIMX peakiuii u
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(bopMyIMpOBaTh BHIBOBI HA OCHOBE ATUX PE3YJILTATOB

3.4

CpopMUpOBaHHOCT, YMEHUW MPOBOAUTH  BBIYUCICHHUS  TIO
XUMUYECKUM  ypaBHEHUSIM  (Macchl, 00beMa, KOJUYECTBa
HMCXOJIHOIO0 BELIECTBA WM NPOAYKTAa PEAaKUUU [0 H3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WJIH

MPOYKTOB PEAKIIMHN)

3.5

ChopMupOBaHHOCT, ~ YMEHUH  KPUTUYECKH  aHAJIM3UPOBATH
XUMHUYECKYIO HH(DOPMALUIO, TOIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB

(cpencTBa MmaccoBoil HHpOpManuu, ceTb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTH YMEHUH COOJIIOJATh MPaBUJIa IKOJIOTUYECKU
1EJIeCO00Pa3HOro MOBEAECHUS B OBITY M TPYJOBOU AESATENBHOCTHU B
LESAX COXPAHEHUSI CBOETO 3J0POBbsSl U OKPYKAIOIIEW MPUPOTHON
Cpelbl, OCO3HaBaTb ONACHOCTb BO3JCHCTBUSA HA IKUBBIC
OpraHU3Mbl ONPEIEICHHBIX OPraHWYECKHX BEUIECTB, IOHUMAs
CMBICJI IIOKa3aTelIst K (npenesnbHO JOIyCTUMOM
KOHLIEHTpAIMK), MOSICHATh Ha MPUMEpax CIocoObl YMEHbIIEHUS U
NpEeIOTBpAlleHUs] KX BpPEIHOTO BO3JCWUCTBUS Ha OpraHu3M

YCJIOBCKA

11 KIIACC

Kon
NMPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble npeAMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTeyibHOI MPOrpamMMBbl CpeIHEro 001ero 00pa3oBaHusA

1

TeopeTrnueckrue OCHOBBI XUMUHU

1.1

Bnanenue cucTeMOM XMMHWYECKHX 3HAHUK, KOTOpas BKJIKOYACT:
OCHOBOIIOJIaraloIye TOHITUA (XUMHYECKHMH JJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0YKa aTtoMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIAa, BAJICHTHOCTb, JIEKTPOOTPULATEILHOCTD,
CTETNICHb OKHUCIICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,

MOJISIPHBIN 00BEM, KPUCTAJUTMYECKAST PEMICTKA, TUIThI XUMHUYECKUX
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peaxkuui (OKHCTUTEILHO-BOCCTAHOBUTEIIBHBIE, JK30- "
OPHAOTEPMUYECKHUE, pEaKIuu HWOHHOTO0 OOMEHa), pacTBOD,
AJIEKTPOJIUTBI, HEAJIEKTPOIUTHI, JNEKTPOIUTHIECKAS JUCCOINALHS,
OKHCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEAKIINH,
XUMHUYECKOE€  paBHOBECHE); TEOPUH M  3aKOHBI  (TEopHs
BJIEKTPOJIUTHYECKOU auccounanuu, llepuomnmueckuit 3axon [I.U.
MeHnneneeBa, 3aKOH COXpPAaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, (PAKTOJOTMYECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUU M O€30MacHOM HCIOIb30BAHUU
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYCCKOM

JCATCIIBHOCTH YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUI BBIABIISTH XapaKTEPHbIE MPU3HAKU U
B3aMMOCBS3b U3YUYEHHBIX ITOHATUM, IPUMEHATh COOTBETCTBYIOIIUE
IIOHATHS IIPU OIMCAHUM CTPOCHUSA U CBOMCTB HEOPTaHUYECKUX
BEILIECTB M UX NIPEBPALLECHNN; BBISBIATh B3aUMOCBSI3b XUMUYECKHAX
3HAHUW C  TIOHATUSAMM UM TPEACTABICHUSMH  JIPYTUX

CCTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

Brnangenne oCHOBHBIMM METOJAMH HAYYHOI'O MO3HAHUS BEIIECTB U
XUMHUYECKUX sBJICHUN (HaOMt0/IeHne, N3MEepPEHne, dKCICPUMEHT,

MOJICITMPOBAHNC)

1.4

CdopMupoBaHHOCTh YMEHHUI OMPENEIATh BaJCHTHOCTh U CTEIICHb
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX Pa3IMUYHOIO
COCTaBa, BHUJ XUMHUYECKON CBsi3M (KOBAJICHTHas, WOHHAas,
MeTaJuinyecKas, BOJIOPO/THAS) B COCMHEHUSIX, THUII
KPUCTAUTMYECKON PEIICTKH KOHKPETHOro BellecTBa (aToMHas,

MOJIEKYJISIpHAsl, MOHHAS, METAJTNYECKAs])

1.5

ChopMHpOBaHHOCTh YMEHHI ONPEIEISITh XapakTep Ccpeapl B

BOJHBIX PaCTBOpaAX HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCT, yMEHHS KJIacCU(PUIMPOBATH XUMHUYECKUE
peakuuu 1O pa3IMYHbIM TpU3HAKaAM (YUCIy U  COCTaBy
pearupyromux — BEIIECTB, TeIIoBOMYy 3(dexTy  peakuuwu,

U3MEHECHUIO CTCIICHEH OKMCIICHUS 9JICMCHTOB, O6paTI/IMOCTI/I
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peaKIfy, y4acTUIO KaTallu3aTopa)

1.7

CpopMUpOBaHHOCT, YMEHHMI COCTAaBIATh YpPaBHEHUS pPEaKIIMii
Pa3IUYHBIX TUIIOB, IMOJHBIE M COKPAIICHHBIC YPaBHEHUS peaKIni
MOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, P KOTOPHIX 3TH PEaKIUU

UIYT A0 KOHLA

1.8

CdopmMupoBaHHOCTD yMEHUMH IPOBOJUTH peakiuu,
MOATBEPKIAIOLINE KaueCTBEHHBIN COCTaB Pa3IMYHBIX
HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH yYMEHUHI pacKpbIBaTh CYLTHOCTb
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii  MOCPEICTBOM

COCTAaBJICHUA 3JICKTPOHHOT'O Oajranca 3THUX peaKuHﬁ

1.10

ChopMUpOBaHHOCTh YMEHUU OOBSACHSITH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM PCaAKIHN OT PA3JIMYHBIX (1)aKTOpOB

111

ChopMHpOBaHHOCTb YMEHHMIM OOBSICHATH XapakTep CMELIEHUs
XUMHYECKOIO paBHOBECHUS B 3aBUCHUMOCTHM OT  BHEIIHErO

Bo3nericTBus (mpuHuun Jle atensbe)

OO6m1ast U HeopraHuyecKas XuMus

2.1

CdopMupoBaHHOCTH YMEHUU pacKpbIBaTh CMBICII
ITepuonnueckoro 3akona /(.M. MenneneeBa U 1€MOHCTPUPOBATH
€ro CUCTEMaTU3UPYIOLLYI0, 00BICHUTENbHYIO U TPOrHOCTUYECKYIO

byHKIMH

2.2

ChopmupoBaHHOCTh yYMEHHI XapaKTepU30BaTh AJIEKTPOHHOE
CTPOEHHE AaTOMOB XHWMHYECKHX 3JIEMEHTOB 1—4 nepuoaoB
Ilepyonuueckoii  cucTemMbl XUMHYECKHX  dyemeHTtoB .U
MeHaeneeBa, WCHOJB3yS TOHATUS «S-, P-, O-3JEKTpOHHBIC
opouTaAIIY, «IHEPTreTHUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
UX COEOUMHEHWW no mnepuomaMm U rpynmnam llepuomnnueckoin

CHUCTEMBI XuMHYecKux 31emeHToB JI.1. MenneneeBa

2.3

ChopmMupoBaHHOCTb YMEHUM XapakTepu30BaTh  (OMHUCHIBATH)
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06[[11/16 XUMHUYCCKHUC CBOMCTBaA HCOPTaHUYCCKHUX BCIICCTB
Ppa3IMYHbIX KJIaCCOB, MMOATBCPIKIATh CymcCTBOBAaHUC
FeHETUYCCKON CBSI3U MCKAY HCOPraHMYCCKHMMH BCHICCTBAMU C

IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

CdopMupoBaHHOCTh YMEHHMI YCTaHABIMUBATH MPUHAIICHKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OIPEIACICHHOMY
Kjaccy (TpyIe) COeIUHEHUI (MpOCThie BEIECTBA — METaUIbl U
HEMETaJUTbl, OKCHIbI, OCHOBAaHWS, KHCIOTHI, aM(OTepHbIE

TUAPOKCHUIBL, COJIH)

2.5

ChopMUpOBaHHOCT, ~ YMEHUH  HMCIHOJIB30BaTh  XHUMHYECKYIO
CUMBOJIUKY JJIsI cOocTaBieHUs (OpMyJ BEHIECTB M ypaBHEHUM
XUMUAYECKUX  pEaklHil, CHUCTEMAaTHYECKYI0  HOMEHKIATYpy
(IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX HEOPTaHUYECKUX
BelleCTB (yrapHbId Tra3, YIJEKUCBIM Tra3, aMMuak, TralieHas

U3BECTh, HETAIlICHas! U3BECTh, MUTHEBAS CO/IA, TUPUT U APYTHUE)

2.6

ChopMupoBaHHOCTh YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH)
o0mme XWUMHYECKHE CBOWCTBA HEOPTaHWMYECKHX  BEIIECTB
Pa3TUIHBIX KJIACCOB, TIOJITBEPXKIATh CYyIIIECTBOBAHHE
TCHETHYECKOW CBSI3M MEXIy HEOPTaHWYECKHMH BEIIECTBAMH C

IIOMOIIIBIO ypaBHeHHﬁ COOTBCTCTBYIOITHUX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh yMEHUW IUJIAHUPOBATh U BBITIOJHSTH
XUMUYECKUN HKCIIEPUMEHT (pa3iiokeHue MEPOKCHAa BOJIOpOAa B
NPUCYTCTBUM KaTalu3aTopa, OIpPEACICHUE CpeAbl PACTBOPOB
BEILIECTB C MOMOILIBI0 YHHBEPCAJIBLHOIO HWHIUKATOpPA, BIIUASHUE
pasnUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIuH,
peakIuu MOHHOr0 0OMeHa, Ka4eCTBEHHBIC PEaKIUU Ha Cyib(par-,
KapOoOHAT- W XJOPUJI-aHWOHBI, Ha KAaTHOH aMMOHHS, DPEIICHUE
DKCIEPUMEHTAJIbHBIX  3a7a4 1o TeMam  «Mertamiey U
«Hemeramnel») B COOTBETCTBUM € TMpPaBWIAMH  TEXHUKH
0e30MacHOCTU MPU OOpAIllEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM
0o00OpyZ0OBaHUEM; TMPEACTABISATH  PE3YyJbTaThl  XUMHUYECKOTO

AKCIIEpUMEHTa B (pOopMe 3amucu YpaBHEHUH COOTBETCTBYIOLIUX
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peakuuii u GopMyIMPOBATh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB

2.8

CpopMupoBaHHOCTH, YMEHUN COOIIOJATh MpaBWiia MOJb30BAHUS
XUMHYECKOH ToCyI0i 1 1abopaTopHBIM 000pyAOBaHUEM, a TAKIKE
npaBwiia OOpalieHus C BEIIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIIMSMH 110 BBIMOJTHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMupOBaHHOCT, YMEHUH  XapaKTEpPU30BaTh XHUMHUYECKHUE
MPOLIECCHI, JIeKAIIME B OCHOBE IPOMBIIUIEHHOIO MOJIYYECHUS
CEpHOM KHUCIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
MPEICTaBICHUM 00 00IIUX HAYYHBIX TPUHITUIAX U AKOJIOTHYECKUX

HpO6JI€MaX XUMHYCCKOTI'O IIPONU3BOACTBA

XUMUA 1 KU3Hb. PacyeTsl

3.1

CdopmupoBaHHOCTH IIPEICTaBICHUN 0 XUMHYECKOU
COCTAaBIIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIH
XUMUU B TIO3HAHUM SIBJICHUH TpUPOAbl, B (POPMUPOBAHUU
MBIIUIEHAS M KYyJbTypbl JIMYHOCTH, €€ (YHKIIMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOM AJIsl pEIIeHUs IPAKTUUECKUX 3a/1a4 U
9KOJIOTUYECKU 0OOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U

MIPUPOTHOM Cpenie

3.2

ChopmMupoBaHHOCTH ~ YMEHUN  KPUTHYECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 HH(OPMAITUIO, TTOJIyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHUKaIMK, ceTb HTEpHET U pyrue)

3.3

CdopmupoBaHHOCTh YMEHHUH COONIOAATH MpaBUiIa SKOJOTUIECKU
11€J1eCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B
LEJIIX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOLIEH IPUPOIHON

cpenpl

3.4

Oco3HaBaTh OMACHOCTH BO3ACHCTBUS HA JKUBBIE OPraHU3MBI
ONPENENICHHBIX BEIIECTB, MOHMMAas cMbIcia mnokasarens [IJIK,
NOSICHSATH ~ HA  TNPUMEpPax  CIOCOOBI  yMEHBIIEHUS |

MPEIOTBPAIICHUS. KX BPEIHOTO BO3ACHMCTBUS HA OPraHU3M
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YCJIOBCKaA

3.5

ChopMupoBaHHOCTP ~YMEHHA  TPOBOAUTH  BBIYHCICHHUS  C
HUCIOIB30BAaHUEM IIOHSATHS «MaccoBast JOJISI BEIIECTBA B
pacTtBope», OOBEMHBIX OTHOIICHWW Ta30B IPH XHUMHUYCCKHX
peakmusaX, Macchl BEIIECTBA WM O00BbEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BENIECTBA, Macce WIH O0OBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO d(dekra peakiuu

Ha OCHOBC 3aKOHOB COXPAaHCHUA MACChI BCIICCTB, IIPCBPAICHUA U

COXpaHCHUA SHCPIun

ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTndyeckre OCHOBBI OPraHUYECKOW XUMHUHU
[IpenMeT opraHM4eCcKOr XMMHUHN: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHNUE B
1.1 IIOJIyYEHUH HOBBIX BEUIECTB U MaTEpUAIIOB. Teopust CTpPOEHUsI OPraHUIeCKUX
coequHeHuii A.M. byTiepoBa, €¢ OCHOBHBIE MOJIOKEHHUS
CrpykTypHble (OpPMYJIbI OPraHUYECKHX BeUIECTB. ['oMoJorus, u3oMepus.
1.2 XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHbIE
cBsi3u. [Ipencrasienue o knaccuukay OpraHMueCKUX BEILECTB
HomeHnkiiarypa  OpraHMyeckuxX  COCIMHEHMM  (CHUCTeMaTHdecKas) |
1.3 TPUBHUAJIBHBIE Ha3BaHUsA BAKHENIINX IIPEACTABUTENECN KJIaCCOB
OpraHUYECKUX BEIECTB
2 VrneBogopoasl
AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHU psia. MeraH u 3TaH —
21 IpocCTeiIre MPeACTaBUTENN aTKaHOB: (PU3NYECKHUE U XUMUYECKUE CBOMCTBA
' (peakiuu 3aMenIeHus] U TOPEHUs), HaXOXKJIEHUE B MPUPOJIE, MOTYyYEHUE U
MIPUMEHEHNE
2.2 AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUMN Psil. DTUIICH U TIPOIUJIEH —
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HpOCTCI?IHIH@ MpCaACTAaBUTCIIN AJIKCHOB! (1)I/IBI/I‘IGCKI/I€ 1 XMMHUYECKHE CBOMCTBA
(peaKI_II/II/I 'uApUpOBaHHsA, TaJIOICHUPOBAHMA, THApATAlINHA, OKHCJICHUSA U

HOJ'II/IMepI/IBaI_II/II/I), IMOJIYYCHHUC U IIPUMCHCHHC

2.3

Ankaauensl: Oytaguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIIINE
XAMUYECKHUE CBOJCTBa (peakuus TIOJIMMEPH3AITIH ). [Toyuenue

CUHTETHYECKOTO Kay4yKa U PE3UHBI

2.4

AJIKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALUETHIIEH
— NPOCTEHIINI MPEICTABUTENh AJIKUHOB: COCTaB, CTPOEHUE, (PU3HYECKUE U
XUMUYECKHE CBOWCTBa (peakuuMud TUAPUPOBAHUA, TaJOr€HUPOBAHUS,

rmaparamnuu, FOpeHI/IH), IMOJIYUYCHHUC U ITPUMCHCHUC

2.5

Apenbl. bensoin: cocraB, cTpoeHue, Gpu3MUECKUE U XMMHYECKHUE CBOMCTBA
(peakiuy TrajJoreHUpOBaHUST M HUTPOBAHHUSA), TOJYYCHHE U TMPUMEHEHUE.
Tonyoun: cocta, cTpoeHue, PU3NUECKUE U XUMUUYECKUE CBOMCTBA (peakiuu
rajJoreHUPOBAHUSI U HUTPOBAHUSA), TTOJTYYEHUE U NTPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHUecKas CBSA3b MEXKIY YIJIEBOAOPOAAMHU, MPUHAIJICKAIIUMH K

Pa3INYHbIM KJIaCcCaM

2.6

[IpupoaHble HWCTOYHUKHU YIVIEBOAOPOAOB. lIpMpoaHbI ra3 W IOIYyTHBIE
HedTaubie ra3el. Hedtsr m eé mpoucxoxaenHue. CrocoObl mepepaboTKu
He(pTU: TMEeperoHkKa, KPEeKUHI (TEPMUYECKUW, KaTAIUTUYECKH), MUPOJIU3.
[IponykTel nepepaboTku HEDTHU, X TPUMEHEHUE B MPOMBIIUIEHHOCTH U B

ObITy. KaMeHHBII yroyib U MPOIyKThI €ro nepepadoTKu

Kucnopoaconepxaiiue opraHndeckue CoeuHEHUs

3.1

[IpenenbHble OJHOATOMHBIE COUPTHL. MeTaHON W 3TaHON: CTPOCHME,
dbuznyeckre U XMMUYECKHE CBOMCTBA (peaKkIMU ¢ aKTUBHBIMH METaJlIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHUE), MpUuMeHeHue. BoaopoaHbie CBA3UM MEXIY
MOJIEKYJIaMH CIUAPTOB. JlelcTBME MeETaHoJa W 3TaHOJa HAa OpPTraHu3M
yeraoBeKa. MHOroaTOMHBIE CIIUPTHI. DTUJICHTJIMKOIb U TJIMIIEPUH: CTPOCHHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO IIEIOYHBIMHU
MeTaJlJITaMU, Ka4eCTBEHHAsl peakiis Ha MHOTOATOMHbBIE CUPThI). JleicTBue

Ha OpraHu3M 4CJIOBCKA. HpI/IMeHeHI/Ie NIMHEPpUHA U OTUJIICHIJIMKOJIA

3.2

deHour: CTPOCHHUEC MOJICKYJIbI, (i)I/I?)I/I‘leCKI/Ie U XMMHYECKHE CBOMCTBA.
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ToxcuuyHocTh (henona. [lpumenenue gpenomna

3.3

AJIBI[GFI/II[BI Hn  KCTOHBI. CDOpMaJ'IBI[CFI/II[, alcCTaJIbACTHUA: CTPOCHHC,
(1)I/ISI/I‘ICCKI/I€ )41 XUMHNYCCKHC CBOMCTBA (pCaKHI/II/I OKHCJICHUA )41

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKHI/II/I), IMOJIYUCHHUC U IIPUMCHCHHC

3.4

OAHOOCHOBHBIE TMIpeAe/bHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCYyCHasE KHCJIOTBHI: CTpOeHHe, (U3NYECKHe M XHMHUYECKHE CBOWCTBA
(cBoiicTBa, 00IIKE AJIsl Kiacca KUCIOT, peakuus dTepuuKaium), norydyeHue
u npuMmeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIIOTHI KakK IIPEICTABUTENIN
BBICIIMX KapOOHOBBIX KHCJIOT. Mplla Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIEe ACUCTBHE

3.5

Crnoxnble 3(QuUpbl Kak MOpPOU3BOJIHBIE KapOOHOBBIX KHCHOT. ['maponus
cloXHbIX 3¢upoB. Kupbel. I'maponus xupoB. IlpuMeHeHue KUpPOB.

buonornueckas poJib JKUPOB

3.6

VYrneBoawl: coctaB, KilaccupuUKanus ~ yrJIeBOAOB  (MOHO-, JHU- U
nosicaxapunabl). [oko3a — mnpocTeimmii MoHOcaxapuj: OCOOCHHOCTH
CTpOEHUsT  MOJEKyldbl,  (u3uyeckue U  XMMHUYECKHE  CBOICTBa
(B3aumopeiicteue ¢ ruapokcunom wmeau(ll), okucieHne amMMHauYHBIM
pactBopoM okcunaa cepedpa(l), BoccTaHoBIeHUE, OpOXKEHUE TIHOKO3bI),
HaxX0XJIeHUEe B NpPUpOJIE, MpUMEHEHUe, Ouosornyeckas posib. POTOCUHTES.
@pykKTO3a Kak M30Mep IIIOKO3bl. Kpaxman u meinono3a Kak HNPUPOJIHBIE
nosuMepbl. CTpoeHHe Kpaxmania U HeJUTH0I03bl. OU3NYEeCKUe U XUMUYECKHUE

CBOMCTBa Kpaxmaia (TUIpOJIn3, KAUeCTBEHHAs PEaKIUs C UOJ0M)

A3oTcozeprKalue OpraHnueckKre CoeIMHEHUs

4.1

AMMHOKHCIIOTHI KaKk aM(oTepHbIe oprannyeckue coequHeHus. duznyeckue
M XMMHAYECKHME CBOMCTBA AaMHUHOKHCIOT (HAa TpUMepe TIJIMLUHA).

brnonornueckoe 3Hadenrne aMuHOKHUCIOT. [lenTuapt

4.2

benku kak mpupoAHBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuuHnas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OEIKOB. XMMHUUECKHE CBOMCTBA OEITKOB:

THApPOJIN3, ACHATYypalus, KAYUCCTBCHHBIC pCaKIINH Ha OcIKu

BI)ICOKOMOJICKYJI}Iprle COCOAUHECHUA

5.1

OCHOBHBIC MOHATHSI XUMHU BBICOKOMOJICKYJIAPHBIX COCI[HHCHHﬁZ MOHOMCD,
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IMOJIUMCp, CTPYKTYPHOC 3BCHO, CTCIICHb  ITOJIMMCPHU3AIlHU, CPCOHAA
MOJICKYJSIpHAsA Macca. OcHOBHBIC MCTOJZIbI CMHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHCHI/Iﬁ — [MOJIMMCPHU3alHA U ITOJIMKOHICHCAIIUA

5.2

3KCHCpHMCHT&HLHBI€ MCTOAbI M3Y4YCHH:A BCHICCTB U HUX npeBpameHm”I:
O3HAaKOMJICHHC C 06p8,3HaMI/I NpUpOAHBIX KW HMCKYCCTBCHHBIX BOJIOKOH,

macTMacc, KayuyykoB. [loydeHne CHHTETHYECKOTO KayuyKa U PE3UHBI

11 KJIACC

Kon

HpOBepHeMbIﬁ AJIEMEHT COACPKaHUSA

T@OpCTH‘ICCKI/IC OCHOBBI XMMHHU

11

XuMuyeckui 3nemMeHT. AToM. fnpo aroma, H30TOIBL. JJEKTPOHHAs
0007104Ka. DHEPreTUYECKUEe YPOBHHU, MMOTYPOBHU. ATOMHBIE OpOUTaH, S-, P-
, d-amemenThl. OCOOCHHOCTH paclpeeCHUs] AIEKTPOHOB 10 OPOHTAISIM B
aToMax  d3JEMEHTOB  MEpPBbIX  YETBHIPEX  MNEPHOAOB.  DJIEKTPOHHAs

KOH(Uryparus aToMOB

1.2

[lepnonnueckuit 3akoH u [lepronnueckas cucremMa XUMUYECKHX JJIEMEHTOB
JI.N. MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa U Ilepuoanueckon
cucTteMbl xumuueckux sseMeHToB J[.MI. MeHuaeneeBa ¢ COBpEMEHHOU
TEOpHUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOXKHBIX BEIIECTB
0 TpynmnaMm M nepuoiaM. 3HAYCHUE MEPUOJUYECKOrO 3aKOHA B Pa3BUTHUH

HayKU

1.3

Ctpoenue BemiecTBa. XUMHYECKass CBA3b. BHIbl XMMHUYECKOW CBA3U
(KoBaJICHTHasi HEMOJISIpHAS W MOJSpHAs, MOHHAsA, MeTajuimdeckas). VoHBbL:
KaTHOHBI ¥ aHWOHBI. MeXaHnU3Mbl 00pa30BaHUs KOBAJEHTHON XUMHUYECKOU

CBsA3U (0OOMEHHBIN U IOHOPHO-aKUENTOPHbIN ). BoopoaHas cBsi3b

14

BaneHTHOCTB. DeKTpooTpULaTENbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [HWIbl KPUCTALIMYECKMX  PELICTOK.

3aBUCUMOCTh CBOMCTBA BCIIICCTB OT THIIA KpHCT&JIJIH‘ICCKOﬁ peIHéTKI/I.
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IlonsiTue O AUCIICPCHBIX CHCTCMaAX. HctunHbie u KOJUIOMAHBIC PACTBOPLI.

Maccosas A0JI1 BCIICCTBA B PaCTBOPC

1.6

Knaccudukanus HEOPraHUYECKUX COEJIMHEHUH. Homenxknarypa

HCOPTraHNYCCKHX BCIICCTB

1.7

Xumudaeckass peaknusa.  Kiaccudukanyus XUMHYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XHMHUHU. 3aKOH COXPAaHEHHS MacChl
BEIIIECTB, 3aKOH COXPAHEHMS W TPEBPAIICHUS] DHEPTUU MPU XUMHUYECKHUX

PCaKIUAX

1.8

CKOpOCTB pPCaKuuu, €¢ 3aBUCUMOCTbD OT Pa3INYHbIX (baKTOpOB

1.9

O6paTI/IMBIe PCaKIMH. XHUMHYECKOE PaBHOBCCHC. qDaKTOpBI, BIVAIOIIUC Ha

COCTOsIHHE XUMHU4YECKOTO paBHOBecHs. [Ipuniun Jle [llarense

1.10

3JIGKTpOJII/ITH‘I€CKaH AUuCCconuranms. CunbHbIC ¥ clTa0bIe QJICKTPOJIUTHEI. Cpena
BOJHBIX PACTBOPOB BCIICCTB: KHCJIAA, HeﬁTpaHBHaH, mejo49Haitd. PCaKHI/IH

HOHHOTO 0OOMeHa

1.11

OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC p€akunuun

Heoprannueckast xummus

2.1

Hemeramner.  [lomoxenne HemerammmoB B llepuoamyeckoit  cucreme
xuMuueckux anemeHToB .M. MenaeneeBa M OCOOECHHOCTH CTPOCHUS
aToMOB. PU3NYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAUIOB (Ha

puMepe KUCIopoa, cepsbl, pocdopa u yriepoaa)

2.2

XUMHUYECKUE CBOWMCTBA BAKHEUIIMX HEMETAJ/UIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yrimepoma u KpEeMHHUS) W UX COCAMHEHHH (OKCHJIOB,
KHUCJIOPOACOICPKAITUX KHUCJIOT, BOAOPOAHBIX coenuHeHuit). Ilpumenenue

Ba)KHEUIIINX HEMETAJUIOB U UX COCOIUHEHUN

2.3

Meramnsl. Ilomoxenne meramnos B [lepuoandyeckon cucremMe XUMHUYECKUX
sanemeHToB J[.MI. MenneneeBa. (OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX
o0onouexk atoMoB MeTaioB. OOmme ¢GuU3NUECKHEe CBOWCTBA METAJUIOB.

CmutaBel METAILIOB. DJIEKTPOXUMUYECKUHN Psii HAMPSHKEHUN METAIIIOB

2.4

XUMUYECKUE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPUM, KUK, KaJIbIUH,
MarHui, aJllOMAHHM, IIUHK, XPOM, JKEJIe30, MeJlb) U UX coeanHeHuil. O0mue

CITOCOOBI MOJY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/IC MCTAJIJIOB B 6I>ITy N TCXHUKC
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2.5

I'enernueckas CBS3b HCOPraHMYCCKHUX  BCHICCTB, IIPHUHAICKAIIUX K

Pa3JIN9HbIM KJIaCCaM

XUMUS 1 )KU3HD

3.1

Ponp xumum B obOecrieueHnun 3KOHOFquCKOﬁ, SHGPFGTHQGCKOfI 141 HPIHICBOﬁ
6630HaCHOCTI/I, pPasBUTHH MCIWMIWHBI. IlonsiTne o HAaydHbBIX MCTOHax

IIO3HaHUs BCIICCTB U XMMHNUYCCKUX pCaKHI/Iﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHLIMUIAX TPOMBIIIJIEHHOTO
MOJYYEHHUS BAXKHEUIINX BEIIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPHUATIOB:
BOXHEUIIINE CTPOUTEIIBHBIE MaTEpUalIbl, KOHCTPYKIMOHHBIC MaTE€pHUAJIbI,
KpacKH, CTEKJIO, KEpaMHuKa, MaTEpUAJIbI U SJICKTPOHUKU, HAHOMATEPUAIHI,

OPraHU4YCCKUC 1 MUHCPAJIBHBIC y,ZIO6peHI/I}I

3.3

Xumusi ¥ 370pOBbE YEIOBEKA: MpPaBUja UCHOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30MaCHOr0 HMCHOJIB30BAHUS IMPENapaToB OBITOBOM

XUMHUH B HOBCGIIHCBHOﬁ ZKHN3HH
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Xumus. 10 kimace : yue0. ams 001eo0pa3oBaTeNIbHBIX OpraHU3aIuii, 0a30BbIid YPOBEHB
I'. E. Pym3utuc, ®. I'. ®enbaman. [Ipocsenienune
Xumust. 11 knacc @ y4e0. st 001eo0pa3oBaTebHbIX OpraHu3aiuii, 0a30BbIi YPOBEHb
I'. E. Pym3utuc, ®. I'. ®enbaman. [Ipocsenienune
Xumus 10 kmace 6a3a O.C. IN'abpuensa, N.I'. Octpoymos, C.A. Cnaako [Ipocsemenune
Xumus 11 knacc 6aza O.C. I'abpuensn, M.I'. Octpoymos, C.A. Cnanko IIpocsemienue

METOANUYECKHUE MATEPUAJIBI IJIS1 YAUTEJIA

1. Xwumusa. 10 xnace : yue6. ansa obuieo6pazoBarenbubix opranuzauuit /I. E. Pynsutuc, @. T
®enbamad. [Tpocsenienue.

2. Xwumus. Ypoku B 10 kimacce : mocooue mst yautens / H. H. Tapa. IIpocsemenue, 2014;

3. Kazanues 0. H. Xumus. «Konctpykrop» Tekymiero koutposis. 11 kmace (mocobue ans
yuurens). Benrana — I'pad, 2011;

4. Xwumwus. dunakruueckuit marepuain. 10 — 11 kiaccer; mocobue mist yganmxcs
obmieo0pazoBarenbHBIX yapexaeauii / A. M. Pagenkuii. [Ipocemenue, 2011

5. AdanacreBa M. H. Xumus. [Ipumepnsie paboure nporpammsl. [Ipenmernas nuaus yueOHUKOB
I'. E. Pyn3utuca, ®@. I'. ®enpamana 10 — 11 kmaceer / M. H. AdanacbeBa. — Mocksa: [IpocBemienue,
2021.-48 c.;

6. Tapa. H. H. 3agaunuk ¢ «mmomontaukom». 10 — 11 kimaccel: mocoOue it yqammxcst
obmeodpazosat. yupexaenuit / H. H. Tapa, H. . 'abpyceBa. — Mocksa: [Tpocsenienue, 2013. — 95 c.

7. Wsanosa P. T'. Xumus. [Iporpamma st 8 — 11 kinaccoB obmeo0pasoar. yupexaenuii / P. T
NBanosa, A. C. Kopomenko. I'ymanurapnsiii n3a. nentp BJIAJIOC, 2014. - 95 c.;

8. Kosnosa B. B. ®ynnamenTansHoe sIpo copepikanus oomiero oopasosanus / B. B. Kosnosa, A.
M. KonpakoBa. — Mocksa: [Ipocsemienue, 2011. — 79 c.;

9. Pymsuruc I'. E. Xumus. 10 knacc. YueOHuk ais oomueoopasosar. yupexaenuii /. E.
Pymsutuc, ®@. I'. ®enpaman. — 4-e uza. — Mocksa: [Ipocsenienue, 2016. — 224 c. : un.;

10. Pymsutuc I'. E. Xumus. 11 knace. YueOuuk ams odieodpasosar. yupexaeruii / I'. 1.
Pymsutuc, ®. I'. ®enpaman. — 3-e uza. — Mocksa: [Ipocsemienne, 2016. — 224 c. : un.

11. Acanoa JI. . Texnonoruueckue kaptsl (Metoanueckoe nocodue) / JI. . Acanosa. —
Mockasa: I[Ipocsemenne, 2011, - 112 c.;

12. T'aneea H. JI. KapToTeka pa3BuBaIOIMX 3a1aHUI I MIKOJIBHOTO Kypca XUMHUU.
MeTtonndeckoe mocobue Ui yuuTene XumMuu o peanuzanuu Tpedosanuit @I'OC k MeTanpeIMeTHBIM U
JIMYHOCTHBIM pesynbTataM. Texnonorus UCY /] kak pecypce peanuzanuu tpedoBanuii @I'OC / H. JIL.
I'ameesa, I'. I'. JIeicoBa. — MockBa: 5 3a 3HaHms, 2015. — 64 c.;

13. Tapa H. H. Xumus: ypoxu B 10 knacce: nocobue aist yaurens / H. H. T'apa. — Mocksa:
[Ipocsemienue, 2014. — 127 c.;

14. Tapa H. H. Xumus: ypoku B 11 knacce: nocobue aist yaurens / H. H. T'apa. — Mocksa:
[Ipocsemienue, 2014. — 127 c.;

15. Hoponbkun B. H. Xumus. EI'D. Paznen «Heopranunueckas xumusi». 10 — 11 kmaccsl.
TpenupoBouHas TeTpanb. Y4ueOHo — MeToanueckoe mocodue / B. H. loponbkun, A. I'. bepexnas, T. B.
Caxmnena, B. A. ®eBpaneBa. — Mocksa: Jlernon, 201. — 65 c.;

16. 3arpanuunas H. A. JluarHocTika MeTanpeAMETHBIX pe3yabTaToOB MPH 00YUEHUU XUMHUH B
ocHoBHO# mkoie. [Tocooue mist yaurtens / H. A. 3arpanuunas, E. B. Mupenkosa. — Mocksa: Pycckoe
cIoBO — yueOHuk, 2020. — 124 c.;
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17. Kazannes 1O. H. Xumus. «kKonctpykrop» Tekymiero kontposs. 10 kimace (mocobue as
yuautens) / FO. H. Kazanues. — Mocksa: Benrana — I'pad, 2011. — 84 c.;

18. ITyts B mpodeccuro. IlIkonbHbIE HCCIeIOBATEIbCKHE TPOCKTHI 0 xumun / [A. A. Kapiosal];
nox. pen. A. A. Kapuosoii. — Cn6.: U3parensctBo C. — [lerep0. yu — Ta, 2020. — 234 ¢., ui.;

19. Papenxwmii A. M. Xumus. Jlunakruaeckuit matepruai. 10 — 11 knaccel: mocoOue ajis yaurtenen
obmeoOpasosar. yupexaenuii / A. M. Panenkuii. — Mocksa: [Ipocsemenue, 2011. — 127 c.

20. Teopwus U MpakTHKa JUCTAHIHOHHOTO 00y4yeHus: yuebHoe mocobue st By3oB / [E. C. IToaar u
np.]; mox pen. E. C. Tlonat. — Mocksa: U3narensctBo FOpuiit, 2020. — 434 c.

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-
Khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480ch47-b0f0-4e0f-bd8d-
6a2b437d466b

https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
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https://resh.edu.ru/subject/lesson/6148/conspect/170460/
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himicheskih-elementov-di-mendeleevab/struktura-periodicheskoy-sistemy-himicheskih-elementov-ob-
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https://inoxtrade.ru/info/metally/
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4f4a-9816-f5h2d95¢c1b1d

https://resh.edu.ru/subject/lesson/5939/conspect/151319
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://www.chem.msu.ru/rus/journals/chemlife/welcome.html
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