


IHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 10O XWUMHM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®denepainumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUA
(dbenepanpHOli 00pa30BAaTEIIBHOM MPOTPAMMBI  CPEAHEr0 00Iero o0pa3oBaHHS
(®OIT  COO), npencrasneHHbix B DemepallbHOM  TOCYJAPCTBEHHOM
oOpazoBatenibHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenoaBaHud
yuaeOHOTO TIpeaAMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHm3aIusax Poccuiickoit
Odenepanuu, pealn3ylOIIMX OCHOBHBIE  00pa3oBaTEibHbIE MPOTPaMMBbl, U
OCHOBHBIX ToJiokeHui «CTparerun pa3BuTHs BocnuTaHua B Poccuiickoit
®enepanmn Ha miepuon mo 2025 roma» (Pacmopsokenme [lpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0B K pa3pabOTKE MpOrpaMMbl MO XHUMHH, K OINPEACTICHUIO
o0l1e# cTpaTeruu oO0y4YeHus, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIUXCSA CPEJCTBAMHU
yuebHoro npeaMera «Xumusy s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenTyababie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIENEH,
coAepKaHUs, PEe3yJbTaToB OOy4YeHUs W TPeOOBAaHMM K YPOBHIO TOATOTOBKH
BBITTYCKHUKOB.

XUMHUUECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTYCKHUKAMH
00111c00pa30BaTeNIbHONM  OpraHM3alluy, SBIISICTCA HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM ATAllOM peaju3aliv  Ha
COOTBETCTBYIOIIIEM €My 0Oa30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH, MNPUCYIIHUX
LEJOCTHOM CHCTEME XUMHYECKOrOo o0O0pa3oBaHWs. OTH 1EHHOCTH KacaroTcs
MO3HAHWA 3aKOHOB TIPHPOBI, (POPMUPOBAHHUS MUPOBO33PECHUS U OOITECH KyIbTYPHI
YEIOBEKA, a TaKKE DOKOJOTHUUECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TMPUPOAHONH cpene. Peanusyerca xumuueckoe 00pa3oBaHUE
00y4aroIXcsd Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHusA CPEeACTBAMHU YueOHOTO
npeaMera «XUMHS», COJACPNKAHUE W TMOCTPOECHUE KOTOPOTO OMNPEICIICHBl B
MporpaMMe TO0 XUMHH C y4€TOM Crenu(uKA HAyKH XUMWW, €€ 3HAUCHUSA B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON >XW3HW OOIIECTBA, a TAKXKE C yUETOM
O0IIUX 1EeAed W MPUHLUIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero o0iero oopasosanus B Poccuiickoit @enepanmu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAET O0COOYIO POJib B
COBPEMEHHON IMBWJIM3ALMK, B CO3JIaHUM HOBOM Oa3bl MaTEpPUAIbHON KYJIbTYPHI.
Ona BHOCHT CBOH BKJIaJ B (PDOPMHUPOBAHNE PAMMOHATHBHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHUE LIEJOCTHOrO MPEJICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (PopMHUPYETCs B XMMHHM HAa OCHOBE TMOHWMAHHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPYIKAKOIIErO0 MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JTACTAMHU TTPUMEHEHHS.



TecHO B3aUMOJICHCTBYS ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUA CTaja
HEOTHEMJIEMON YAaCThIO MUPOBOH KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TPpyAa M KU3HU KaXKI0To wieHa ooOimiectBa. COBpEeMEHHash XMMHUA KaK Hayka
CO3WJIaTeIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUH HampaBjieHa Ha PEIICHUE
r100aabHBIX TPOOJEM YCTOMUYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
SHEPreTUUECKOMN, MUIIEBOM, SKOJOTHUECKON O€30MacCHOCTH U OXPaHbI 3J0POBbBA.

B cooTtBercTBUM ¢ OOIIMMHM LEIAMH W MOPUHIMIAMH CPEIHEr0 OOIIEro
oOpa3oBanusa coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
W3YUYCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TMOATOTOBKY
o0ydJaromumxca, HEOOXOAUMYI0O UMM  JJis  BBIPA0OTKM  MUPOBO33PEHUYECKHUX
OPUCHTHUPOB, YCIHCIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKCHUS
00pa30BaHuA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuMu - peaMera  «XuUMHUS»  SABJIAIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumus» U «OOm@ss ¥ HEOPraHWYecKas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIAIOTCA OCHOBBI 0Aa30BOM HAyKHW: CHCTEMa
3HAaHWH N0 HEOPTaHMUECKON XMMUM (C BKJIIOUCHHWEM 3HAHWH W3 OOIIEH XWMUM) H
Ooprann4eckor xumun. GOpMUPOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU WU3YyUYCHUU
npeaMera 00E€CNeUrBAET BO3MOXKHOCTh PACCMOTPEHHUS BCETrO0 MHOT000pa3ud
BEILIECTB HA OCHOBE OOIIMX MOHATHMA, 3aKOHOB U TCOPUI XUMUHU.

CrpykTrypa coaepkanusi KypcoB — «Opranwdeckas xumusay u «OOmas u
HEOpraHWYeCKas XuMHUsS» cPopMUpOBaHA B TMpPOTpaMMe O XUMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJAa K U3YUYEHHUIO Y4eOHOro wmarepuajga M 0O0ycCIOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  Pa3BUTHUEM  3HAHWW HAa  ONPEACIIEHHBIX
TEOPETUUYECKUX YPOBHAIX. Tak, B Kypce OpraHMYeCKON XUMHUM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUECKONW TEOPUM CTPOCHUS OPraHMuYeCKUX
COCAMHEHUN, a TaKXke Ha YPOBHE CTEPECOXUMHUYECKMX H  SJICKTPOHHBIX
MPEACTABJCHUA O CTpoeHun BeulecTB. CBelaeHua 00 H3yuaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUHM — OT YIJIEBOJAOPOJOB JO CJIOKHBIX OMOJOTHUECKHU
AKTUBHBIX COEAMHEHWH. B Kypce oOpraHuyeckoid XWMHUU MOJYYArOT PA3BUTHE
cchopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero o0pa30BaHMs MEPBOHAUATHHBIC
MIPEICTABIICHAS O XUMHUYECCKOW CBSI3H, KIACCH(UKAIMMOHHBIX MMPU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUA, O XUMUUYECKON PEAKIINU.

[Ton HOBBIM yrJioM 3peHUA B OpeaAMETe «XuUMHS» 0a30BOr0 YPOBHA
paccMaTpUBAETCAd W3YUYEHHbIE HAa YPOBHE OCHOBHOrO 00I1Iero o0Opa3oBaHuUA
TEOPETUUECKHI Marepuan " (PAKTOJIOTUUECKHE CBEJACHUS O BEMIECTBAX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUA» OOYyYarolUMCsl MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANUECKOTO 3aKOHA C OOIETCOPETUYECKUX M METOJOJOTMUECKUX TMO3UIINH,



riy0ke TIOHSATh HWCTOPUYECKOE W3MEHEHHWe (PyHKIMA HSTOTO 3aKOHAa — OT
00001aroIIei 10 0OBICHAIONICH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUNA O BOXKHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHWH,
CBOMCTBaX W MPUMEHEHWH, a TAKXKE O XMMHUECKHUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TMpoTeKaHus jAomnoiHaercs B kKypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPKAHUA, HMECIOIIUMU KYJIbTYPOJIOTHUYECKUI W MOPUKIATHON
XapakTep. OTH 3HAHHWS CHOCOOCTBYIOT TOHHMMAHHWIO B3aWUMOCBSI3HM XHUMHH C
JPYTUMUA HayKaMH, PacKphIBAIOT €€ pojb B IMO3HABATEJIbHOW M MPAKTUYECKOU
JEATECIbHOCTH 4YEJIOBEKA, CIMOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, MOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
nmpoOieMax, CBSI3aHHBIX ¢ XUMHWEH, KPUTWUYECKA OCMBICIIABATh WH(POPMAIHAIO H
MNPUMEHATh €€ Uil TONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaJbHbIX |
AKCMEPUMEHTAIBLHBIX MCCIICIOBATENIbCKUX 3a7a4. B 1eaoM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHSA  M3YUEHHUS  OPUCHTHUPOBAHO  Ha
dopMupoBanre y 0OydarOmMMXCd MHPOBO33PEHUECKOW OCHOBBI JUISi TTOHMMAHUS
dunocodckux waeH, TakuX KaK. MaTEPHAIBHOE CIWHCTBO HEOPTaHUYECKOTO H
OpPraHWYEeCKOro Mupa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, TIO3HABAEMOCTh MPUPOAHBIX SABJICHUH NYyTEM SKCIEPUMEHTA H
pEeIICHUs TMPOTHBOPEUHMI MEXKIYy HOBBIMH (akTaMHM W TEOPETHUCCKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMHUU B PEIICHUHN 3KOJIOTHYECKUX MPOOJIEM, a
TaKke NpoliaeM cOEpPEKEHUA FIHEPIETUUECKUX PECYPCOB, ChIPhS, CO3/IAHUSI HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnane pemieHus 3amad BOCIHUTAHUS, Pa3BUTHUS W COLMAIM3ALIMU
0o0y4Yaroluxca MPUHATHIE MNPOrpaMMoONl MO XUMHUHU MOJAXOAbl K OMNPEACICHHUIO
ColepXaHUs W TOCTPOCHHUA TIpeAMETa TMPeAyCMaTpuBaioT (popMupoBaHHE
VHUBEPCAJIbHBIX  YUYEOHBIX JCHCTBUM, UMEIOIMX 0a30BO€ 3HAUYCHUE JUIA
Pa3/IMUHbIX BHJAOB JICATCIBHOCTH: PEIICHUs mnpodjeM, NOUCKA, aHajau3a W
o0paboTku wHpOpMAIK, HEOOXOTUMBIX I MPUOOPETEHUS OIBITa TPAKTHICCKOM
U UCCJIEAOBATENbCKON ACATEIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHWs XUMHHM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, Tak ¥ HA YPOBHE CPEeAHEr0 00IIero oOpa3oBaHus, MPHU ONPEACIICHUN
COJICPKATENIbHOW XApaKTEPUCTUKU 1IEJeH HW3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHONW 3HAYAMOCTH TPAAWIMOHHO TPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATECIbHOCTU YE€JIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHUIO LENeH W3YUYEHHs
MPEAMETA ABJISIETCS BIOJHE OMPABAAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 ki1.) apnsrores:

e (OpPMHPOBAHHE CHCTEMBl XMMHYCCKHX 3HAaHHW KaK  Ba)KHCHIICH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHUE fA3bIKA HAYKH, YCBOCHHUE W TMOHUMAHHWE CYIIHOCTH AOCTYMHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (opmMupoBaHHE W PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKIUH, HEOOXOAUMBIX Il TPUOOPETECHHS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU,

e Ppa3BUTHE YMECHUH U CIIOCOOOB ACATENIBHOCTH, CBA3AHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM  XMMHUYECKOTO AKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0€30IMacHOTro OOpaIleHHs C BEIIECTBAMMU.

Hapsany ¢ 3tuM, conepxaTtenbHas XapakTepUCTUKA LEeJeH U 3a/1a4 U3yYeHus
npeaMeTa B MPOrpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeAaHero obimiero odopazoBanus. CeroaHsa B
NpEenoJAaBaHUM XUMHUHA B OOJbIIEH  CTEMEHW OTAAETCA  MOPEANOUYTCHHE
MPAKTUUYECKON KOMIIOHEHTE COJCpXKaHUA OOyUeHHS, OPHEHTUPOBAHHOW Ha
MOATOTOBKY BBINMYCKHHMKA 00I1€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
Ha0OpoM 3HaHWH, a (PYHKIIMOHAJBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSMU aKTUBHOTO MOJyYCHUS 3HAHUN M MPUMEHEHUSA UX B PEAJIbHOW >KU3HH
JUISl PEIICHUS MMPAKTUUECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu HM3yueHMHM TMipeaMera «XUMuA» JTOMHHHUPYIOIIEE
3HAQUCHUE MPUOOPETAIOT TAKUE LICJIA U 33J]aUH, KaK:

ajganTanys oO0y4YaroluXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMUHOCTH, TOTOBOW K
CaM0OO00Opa30BaAHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
pELIECHUH B KOHKPETHBIX )KU3HCHHBIX CUTYALUSIX, CBI3aHHBIX C BEILIECTBAMU U KX
MIPUMEHECHUEM

dbopMupoBanre 'y OOYYArOMIUXCS  KIIFOUYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTEHITH), WMEIONMX YHUBEPCAIbHOEC 3HAUEHUE I Pa3IUIHBIX BHIOB
NEATENBHOCTH, PEIICHUS TIPOOJIeM, TOUCKa, aHanu3a W 00paboTku MH(pOpMaIuy,
HEOOXOJUMBIX i1 TPUOOPETECHUSI OMNbITa ACATENBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TaAKXKe JJid OLECHKU C MO3UIuH
AKOJIOTHUUYECKON O€30MacHOCTH XapaKTepa BJUSHUSA BEIIECTB M XUMHUECKUX
MPOLIECCOB HA OPraHW3M YEJIOBEKA W MPUPOJHYIO CPEY;



pPa3BUTHE TO3HABATEIIFHBIX HWHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIUXCA: CHIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C )XKH3HEHHBIMHU TTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBpEeMEHHbBIE WH(POPMAIIMOHHBIC TEXHOJIOTHW JJIs TMOMCKA W aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUH XUMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y 0OYUAIOMIMXCS ACCOIMMATUBHOTO M JIOTHUECKOTO
MBIIIJIEHU, HAOMIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH ITUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAaHUE Yy oOOydalomuxcs yOeKAEHHOCTH B  T'YMAHHCTHYECKOU
HaIPaBJICHHOCTA XHWMHH, €€ BAXHOW POJIM B PEIMICHUH TIOOATBHBIX TPOOIEM
PaITMOHAIEHOTO TPUPOIOTIONB30BAHMS, TIOTIOJTHEHUS YHEPTETUUECKAX PECYPCOB U
COXPAHECHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHWSA HEOOXOIUMOCTH OEpPEeKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TaKXKe NPUOOPETECHUSA OTBITA
WCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEIICHUHA B
CUTYaIUSX, CBA3aHHBIX C XUMHUCCKUMH SIBJICHUSMH.

B yueOHOM maHe cpeaHero oOIero o0Opa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIC
MIPEAMETHI».

OO011ee unco 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUU, HA 0a30BOM YPOBHE
cpennero oodmero obpazoBanus, cocrapisier 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gwaca (1 gac B Heemo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKOi XUMUH

[TpenmeTr opraHyecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTEepUaioB. Teopus CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. ByTtieposa, €€ ocHOBHbBIE TTONTOXKeHUA. CTPYKTYpHBIE (hOPMYITHI
OpraHWYecKuX BemecTB. [omonorua, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSA3H.

[Ipeacrasnenne o kinaccudukammu OpraHMdecKuX BemecTs. HoMmeHkmarypa
OPraHWYECKUX COCTUHEHUH (CHUCTeMaTWdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAJIbHBIE METOJbl M3YyUECHUS BEUIECTB W MX MPEBPAIlCHUH:
O3HAKOMJICHHE ¢ 0Opa3llaMHh OPraHWYECKHX BEIIECTB W MaTepUalaMU Ha UX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OPraHWYECKUX BEIIECTB, HAOMIOJCHHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
MIPY HarpeBaHuy (TUTaBJICHHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUECKMU psa. MetaH U 3TaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAaHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXIECHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUUYECKUIN PAMl. DTWICH U NPOMUJICH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKCHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIIIME
XUMHUYECKHUE CBOWCTBA (peakius monmMepu3arn). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH PAll. ALICTUIICH
— TPOCTCHIINKA TIPEICTAaBUTEIh AKWHOB. COCTaB, CTPOCHHE, (PU3HMUECKUE W
XUMHUYECKHAE CBOWCTBA (PEaKIMM THAPWPOBAHMS, TaJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), TIOJTyUYCHNE U IPUMEHEHHE,

Apensi. benzon: cocrtas, crpoeHue, (PU3NUECKAEC W XHUMHUYCCKHE CBOWCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TONYUCHUE W MPUMEHEHHE. 101y0:
cocmas,  cmpoenue,  uzuyeckue U  XumMuyeckue — CeoNcmea - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUSL), NOIYyYyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTWUecKas CBsA3b MEXKAY YTIEBOJAOPOJAMH, TPHHAICKAITUMH K
pa3MUYHBIM KJIaccaM.

[IpupoaHbie MCTOYHWUKH YTJIEBOAOPOAOB. [IpupoaHbli Ta3 W TOMYTHBIC
Hedraapie ra3pl. Heds u €€ mpomcxoxkaenne. CrmocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYeCKui), mupoau3. [Ipomykrer
nepepaboTku HePTH, WX TPUMEHEHUE B MMPOMBIIIUICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb ¥l IPOAYKTHI €r0 MepepadoTKH.

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUMA:
O3HaKOMJICHHME C oOpa3laMu TUIaCTMAcC, KAay4yKOB M PE3HHBI, KOJUICKIHH
«Hedpts» m  «VYromp», MOACTMPOBAaHWE  MOJIEKYJ  YTJICBOJOPOJOB H
raJIOTeHOMPOU3BOAHBIX, TTPOBEICHNE MPAKTHICCKOW PabOThl: TOMYUYCHHUE ITHICHA

Y U3YUYEHUE €TO CBOUCTB.

PacuétHnbie 3anaun.

Boruucnenns mo ypaBHCHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MUCXOHBIX BEIMICCTB WIIA MTPOTYKTOB PEAKIINH ).

Kucsiopoacoaepsxkamue opraHudecKue coeJUHEHUs

[IpenenbHble ONHOATOMHBIE COMPTHL. METAaHONT W 3TAHOJ. CTPOCHHE,
(vzuueckre W XHMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajLIaMH,
raJIOTCHOBOJIOPOAMH, TOPEHHUE), TPUMEHEHWE. BOJOPOMHBIE CBSA3M MEXKIY
MOJIEKYJIaMU CIUPTOB. J[efcTBHE METAaHOIA M 3TAHOJIa HA OPraHU3M YEIOBEKA.

MHOroaToMHbi€  COMPTHl. ODTWICHIJIMKOJb W  TJIMIEPHUH. CTPOCHHE,
(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IEJIOYHBIMH
METaJUIaMH, KAaYeCTBCHHAS PEaKIMs HAa MHOTOATOMHBIC CIUpPTHI). JleiicTBue Ha
opraHusMm 4desioBeka. [[puMeHeHue riuiepuHa U STUICHTJTUKOJIA.

®deHos:  CTPOCHHWE MOJIEKYIbl, (HU3MUECKHEe W XUMWYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowsl. DopManbIeruj, alCTAIBACTUI. CTPOCHHE,
(rzuUeckre W XMMHUYECKHE CBOMCTBA (PEaKIMM OKWCICHUS M BOCCTAHOBJICHUS,
KAueCTBECHHBIC PEAKITUH ), TIOJTYUYECHHE U TIPUMECHEHHE.

OnHOOCHOBHBIE TIPEACNIbHBIC KAPOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCyCHAsi KHUCIJIOTBHI: CTPOCHHE, (PU3NUECKHE W XMUMHUCCKHE CBOWCTBA (CBOWMCTBA,
oOmue JuIsl Kiacca KUCIOT, Peaknus 3TepuUKAINN), TTOYUCHHE U IPUMECHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCJOThl KaK MPEJACTABUTENIA BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLjia Kak COJIA BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIEE NCHCTBUE.

Cnoxxable >(UPHl KaK MPOW3BOAHBIC KapOOHOBBIX KHCIOT. [ wmaponwms
cnoxHBIX 3¢upoB. XKupel. 'mapomns xupos. [IpuMmenenne xupoB. bruomorndeckas
POJIb JKUPOB.



VYraeBonel: cocTaB, Kiaccuukanms — yriaeBoAoB  (MOHO-, JOW- |
nonucaxapuabl). [moko3a — npocTeiiimmii MOHOCcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NYECKHE W XHMHUYECKHWE CBOWCTBA  (B3aMMOJCHCTBHE C
ruapokcuaom Menu(ll), oxkucnenne amMmuadHbIM pacTBopoM okcmma cepedpa(l),
BOCCTAHOBJICHHE, OPOXEHHE TIIIOKO3bl), HAXOXKICHUE B TMPHUPOJAEC, MPUMEHEHHE,
ounonornueckas pojb. ®orocuHTe3. pyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nenntonosa kak npupoaHeie moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3MYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJu3,
KaueCTBEHHAs PEAKLUsA C MOJOM).

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHsS BEUIECTB M MX TMPEBPAILCHUH:
NpOBEJCHUE, HAOMIOJCHUE W OIMUCAHWE JEMOHCTPALMOHHBIX OMBITOB. TOPEHHE
CIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TAHOJIA
okcuaom menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHCTBHE TIHWIEPUHA C
ruapokcuom menu(ll)), anpaernos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rumpokcumom memu(ll), B3ammoneicTBHe Kpaxmalia € HOJOM),
NPOBEJCHHUE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaum.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH O M3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3OTCOEpIKaINe OPTaHUUYECKHE COSTUHEHU.

AMUHOKHUCIIOTH Kak am(pOTepHbIe OpraHudeckue coeanHenusa. dOuznueckue
¥ XAMHAYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe TIulMHA). bronornueckoe
3HAYeHNE aMUHOKHUCIOT. [lenTuapl.

Benkn kak npupoaHbie BBICOKOMOJEKYJSAPHBIE coeauHeHusa. [lepBuunas,
BTOPUYHAs W TPETUUYHAS CTPYKTypa O€NKOB. XHMMHWYECKHE CBOWCTBA OECJIKOB:
THIPOJIN3, ACHATYPAlHs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOIbl W3YUYEHHsS BEIIECTB W WX TNPEBPAIICHUNA:
HAOJIOICHNE U OMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpAIsa OCIKOB MPH
HArpEBaHUM, LIBETHBIE PEAKIIUN OEIIKOB.

BbicoKOMOJIEKYISIPHBIE COeTHHEHHS

OCHOBHBIE TOHATHS XWMHWH BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3ALH, CPEIHAS MOJIEKYJIApHAT
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUH —
NOJTUMEPU3ALINA U TTOTUKOHACHCALUA.

OKCIIepUMEHTANIbHBIE METOJbl W3YYEHHsS BEUIECTB M MX MPEBPAIlCHUH:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanmuzanmst MeXIIpeAMETHBIX CBS3€H MPU M3YUCHUH OPTaHUYECKOW XUMHUH B
10 kmacce oOCyIIECTBISIETCS Yepe3 HCIOJb30BaHHE KaK OOIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJII OTACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6mme ecTeCTBEHHO-HAYUYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CHHTE3, KiIacCU(UKAIs, TEPHUOTUIHOCTh, HAOMIOACHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusrka: Martepusa, OHEPrus, Macca, aToM, DIIGKTPOH, MOJICKYJa,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIECTBA, (U3NUCCKUE BENMMUUHBI U CAMHUIIB UX H3MEPEHUS.

buomorus: kimerka, opranusm, Omocdepa, oOMEH BeEIIECTB B OpPraHH3ME,
(doTocuHTE3, OMOIOTHYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTJACBOIBI, KHPHI,
dhepmMeHTHI).

['eorpadmsa: MuHEpaIbl, TOPHBIC TIOPOJBI, TOJIC3HBIE UCKOMAEMBbIE, TOTUIHABO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAILHOTO TMHTAHMS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAC MPENapaThl, MaTepHaIbl U3
HUCKYCCTBEHHBIX 1 CHHTCTHUECKHAX BOJIOKOH.

11 KVIACC

OBLIAA 1 HEOPTAHUYECKASA XNUMUSA

TeopeTnyeckyie 0CHOBbI XUMHM

XUMHUUECKUH 3ieMeHT. AToMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
o0oyiouKa. DHEPTeTUUECKUE YPOBHU, TTOAYPOBHHA. ATOMHBIC opOuTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCHpEaEieHUs 3JIEKTPOHOB MO OpOUTAsAM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOOB. DIICKTPOHHAS KOH(PHUTYpaIrys aTOMOB.

[Tepunoanueckuii 3axkoH u [leprnoandeckas cucreMa XUMUYECKUX SJIEMEHTOB
. U. Menneneea. CBA3b NEPUOANUECKOTO 3aKoHA U [lepuoanueckoi cucTteMbl
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHCHUS CBOMCTB XUMHUUYECKUX JJIEMEHTOB H
0o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaM M MEPUOJAM.
3HauCHUE NEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenune BemecTBa. XUMHUECKas CBS3b. BHJIbl XUMHUYECKOM CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJSPHAsA, MOHHASA, METajuimdeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWUMHYECKOW CBs3W (OOMEHHBIH W JTOHOPHO-
akuenTopHbiil). Bomopomgnas cBsA3b. BameHTHOCTh. DNEKTPOOTPHUIIATEIHHOCTS.
Crenenb okucneHnus. MoHbl: KAaTHOHBI U AHUOHBHI.



BemiectBa  MOJIGKYJIIPHOTO W HEMOJEKYJISIPHOTO ~ CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELUECTB OT TUIIA KPUCTAJIIIMUECKON PELIETKH.

[Tonatne o AucnepcHbBIX cucTeMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPHI.
MaccoBas 10515 BEIIECTBA B PaCTBOPE.

Knaccudukanms HEOPTraHUYECKUX COC/IMHEHUN. Homenkmatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHUEeCKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAIEKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckass — peakmusa.  Kimaccumdukanus  XAMHUYECKWX — PEaKuii B
HEOPraHUYECKON M OPraHWYECKOW XUMHUH. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAICHUSA SHEPTUHU NMPU XUMUUYECKUX PEAKIUSX.

CKopoCTh peaknuu, €& 3aBUCUMOCTh OT Pa3auuHbIX (pakTopon. OOpaTumbie
peakuuu. XHUMHYECKOe paBHOBecue. DakTOphl, BIUAKOIIAE HA COCTOSHHE
xumudeckoro pasHosecus. [ Ipunnun Jle [llatense.

OnexTponuTHuecKkas aucconuanysa. CunbHbIe B caa0bie dekTpoauTtsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IIEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTELHBIE PEAKIINY.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHHMS BEIIECTB M MX MPEBPAIICHUIA:
neMoHcTpauua tadnui «llepuoanueckas cucreMa XUMUYECKUX anemeHTos J[. M.
Menpaeneepa», M3ydeHHE MOJCNECH KPUCTANIMUECKUX PEIIETOK, HAOMIOJCHHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (PA3IOKECHHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTAIN3aTOPa, ONMPECICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHWBEPCABHOTO WHAMKATOPA, pPEaKIWA HWOHHOTO OOMeEHa),
MTPOBEICHUE TIPAKTHIECCKOW PaboThl «BiusHue pa3nuuHbiXx (PakTOPOB HA CKOPOCTh
XAMHAYECKON PEAKITANY.

PacuétHbie 3amaun.

Pacuétsl 1O ypaBHEHUSM XUMHUECKHX PpEAKIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HUCIOJIb30BAHUEM TMOHATHUA «MACcCOBas
JIOJISl BEILIECTBAY.

Heoprannueckas xumus

Hemetannel. Ilonmoxxenne HemetayuioB B llepumoamyueckoid  cucteme
xuMHuUeckux 3jieMeHToB J[. M. MenaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyeckne CBOWCTBA HEMETAUIOB. AJIIOTPOTHS HEMETALIOB (HA TpUMEpe
KHCITOpOoa, cephl, hocdopa u yriiepoaa).

XVAMHWYECKHE CBOMCTBA BAXHEUIIMX HEMETA/UIOB (TajOTE€HOB, CEPHI, a30Ta,
docopa, yrmepoma W KpeMHHS) W WX  COCOMHCHWH  (OKCHIOB,
KHCITOPOACOIECPKAMNX KACIOT, BOJOPOAHBIX COSTUHEHHH).

[IpuMeHEeHNE BaXKHEHUIIINX HEMETAJUIOB U UX COCAUHCHUI.



Metamnsl. [lonoxxenune meramoB B llepuoguueckoil cucTeMe XMMHYECKHX
snemenToB JI. 1. MenaeneeBa. OCOOCHHOCTHA CTPOCHUS SJICKTPOHHBIX 000JI0UEK
atoMoB MeTauioB. O0mme ¢usnueckne cBoiicTBa MeTaioB. CINIaBel METAJLIOB.
DNIEKTPOXUMHUUECKUN Pl HAMPAKCHUH METAJLIOB.

XVWMHWYECKHE CBOWCTBA BAXKHEHWIIMX METAUIOB (HATPUH, KWW, KaJbIlHi,
MarHui, alIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHU.

OO0ume cnocoObl MoNydeHUus MeTauioB. [IpuMeHeHne MeTayioB B OBITY H
TEXHHUKE.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEUIECTB W MX MPEBPAIICHUN:
U3YUEHUE KOJUIeKIMU «MeTajuibl U CIUIaBbl», 00pPa3lOB HEMETAILIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7au, HAONIOJEHWE M OIMUCAHWE JEMOHCTPAIMOHHBIX U
Ja00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHA ATIOMHUHUA C PacTBOpaMH
KHUCJIOT | IEI0UeH, KAUECTBEHHBIC PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuétHnbie 3anaun.

Pacuétbl Macchl BelllecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMUECTBY
BEILIECTBA, MAcCce WIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB,
pacuétbl Macchl (00BEMA, KOMUECTBA BEMIECTBA) MPOAYKTOB PEAKIIMH, €CITH OHO
W3 BEIIECTB UMEECT MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 00€CIEUEHMHM SKOJIOTHUECKOHN, SHEPreTUUECKOM W THIICBOM
0€30MaCHOCTH, Pa3BUTUM MEAMIMHBL. [IoHATHE O HAayyHBIX METO/AAX MO3HAHUA
BEIIECTB U XUMUUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOWMX HAYYHBIX MNPUHIMUIAX [TPOMBIILIEHHOTO
MOTYYECHUA BAKHEHIINX BEIICCTB.

UenoBek B MHpPE BEIIECTB M MATEPUATIOB. BAXKHEWIIME CTPOUTEIIBHBIC
MaTtepuanabl, KOHCTPYKIHOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl i 3JICKTPOHUKHA, HAHOMATEPHUAJIBI, OPTAHUYECKUE U MUHEPAJbHBIC
yA00OpeHHUS.

XuMHUA W 3A0POBbE YEJIOBEKA: TMPABWJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuyia OE€30MACHOTO MCIOJIb30BAHUS MPENapaToB ObITOBOW XUMHUHU
B TTIOBCEAHECBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust  MEXKNPEAMETHBIX  CBA3CH MNpU  M3ydeHUM  OOlIeH U
Heopranuueckoi xumuu B 11 kjmacce OCyIIECTBISAETCS YEPE3 MCMOJIb30BAHUE KaK
OOIIUX E€CTECTBCHHO-HAYUYHbIX TMOHATHUH, TaK W TOHATUN, ABJISIFOIIUXCS
CHUCTEMHBIMH JJIS1 OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO HHKJIA.

OO06mme ecTeCTBEHHO-HAYYHBIC TOHATHS. HAY4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJu3, CHHTE3, KIAaCCU(UKANNA, TEPUOANUHOCTh, HAOIONICHUE,
3KCIEPUMEHT, MOJICIAPOBAHUE, U3MEPEHUE, ABJICHHUC.



®duznka: MaTepusi, FHEPrusi, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEMIECTBA, (PM3MUECCKUE BETWUMHBI M €IUHUITB WX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, OSKOCHCTeMa, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadmsa: MuHEpabl, TOPHBIC TIOPOJBI, MOJIC3HBIC UCKOMAEMBbIE, TOTUTHABO,
PECYPCHI.

TexHomorusa: XUMHUYECKash MPOMBIILIEHHOCTb, METAJJIyprus, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE TMPOU3BOACTBO, MUIIEBAA
MPOMBITIVICHHOCTh,  (papMmarieBTHUeckass  MPOMBINUICHHOCTh,  MPOW3BOJCTBO
KOCMETHUUECKUX MpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIOB,
AJIEKTPOHHAA MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yjbTaTaM OCBOCHUS
OoOydJaoMMMHCS TPOTPAaMM  CPEIHEro oO0Imero o0pa3oBaHus (JTMIHOCTHBIM,
METANpeAMETHBIM W TpeAMETHBIM). HaydHo-meTtomuueckoi OCHOBOW s
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO OOIIEro
00pa30oBaHUA SABISIETCS CHCTEMHO-AEATETbHOCTHBIN TTOIXO/I.

B cooTrBeTrcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YbTATOB OCBOCHHS TpeaMera «XWMHUsS» Ha yPOBHE CPEAHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYaIOIIMMHUCS POCCUUCKOM TPaXKAAHCKON HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEACIICHUIO,

HaJIMYAe MOTHUBAIMA K O0yUCHHUIO,

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUH JIMUHOCTH HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEN U MCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUMU,

TOTOBHOCTh M CIHOCOOHOCTh OOYYaloOIIUXCs PYKOBOJCTBOBATHCS B CBOCH
JEATENBHOCTH TICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, TPUCYIIUMH IIETOCTHON
CUCTEME XUMHUECKOTO 00pa30BaHuUS;

HaJIMYHAC TTPABOCO3HAHUS YKOJIOTHUECKON KYJIBTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWTD JKU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE PE3yJabTAaThl OCBOCHUA MpeAMETa «XWUMHS» JTOCTHTAIOTCS B
CAMHCTBE YUYeOHOW ™ BOCIUTATEIIBHOW JCATEIIBHOCTH B COOTBETCTBHU C
T'YMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U uacajaMyd POCCUICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMW W  TIPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHUS JIMUHOCTH
00yYaroIIuXCA.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHON W TMPAKTHUUCCKOW MEATECITHHOCTH
oOydJarommXcs M0 peaji3aluy MPUHATHIX B 00IMIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHWS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXEHUS K 3aKOHY W MPABOIMOPSAKY,

MPEACTABIICHAS O CONMAJBHBIX HOPMAax U TMpaBWIaX MEKITHYHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJIbHOCTA TPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUHU
XUMUUYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MNPUHUMATh MOTHBBI, HAMEPEHUA, JIOTUKY U
ApryMEHTBI JIPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATEIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOILICHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJEeAUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B O0OJIACTH TEOPUM M MPAKTUYECKOTO
MPUMEHECHUSI XWUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKHW €CTh PE3yJibTaT
JUIMTENIbHBIX ~ HAOMIONCHUM, KPOMOTJMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

WHTEpECa M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYUYCHUH W MOCIEAYIOIIEM
aHanm3e WHQPOPMANAXA O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TOBE/ICHHUS,

CIIOCOOHOCTH OLEHMBATh CUTYAIlMU, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE TMOCJCACTBUH 3THUX
MOCTYMKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHUMAHMS LEHHOCTEW 310poBOro W 0e30macHoro odpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DU3MUECKOMY H
MCUXUYECKOMY 370POBBIO;

coOMOIcHUsT TpaBui O€30MacHOro OOpaIlieHUs C BEIIeCTBAMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU JAEATENBHOCTH,

MOHUMAHHUS 1EHHOCTH TIPaBWJ HWHJUMBUAYAJbHOTO U  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHMS TIOCIACACTBUN M HEMPHUATHS BPEAHBIX MPUBBHIYCK (YyMOTpPeOIICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHmusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JEATCIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrux BHJAX
NEATEIIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE Yy4YaCTHE B PEIICHUM MPAKTUUECKUX 3343y
COIMAJTbHOM HANPABJICHHOCTH (B paMKaxX CBOETO KJlacca, IMIKOJIBI);



HHTEPECA K TMPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHid Pa3IudaHOTO POjia, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIIOIAM TPYAA U pe3ybTaraM TPYAOBOH IEATEIIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOM TPaeKTOPUH
obpazoBanusa, Oyaymied npodeccHr M peaau3aiui COOCTBEHHBIX JKU3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH O0IIECTRA;

6) 5K0J10rH4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUECKHU 1IEJ€CO00PA3HOr0 OTHOIIEHUA K MPUPOJE, KaK HUCTOUHUKY
CYIIIECTBOBAHMS KU3HHU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MPOOJieM, BIIUSHUA
3KOHOMHWYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJIHON W COLMATIBHOMN CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH WCIHOJIb30BAHUS JAOCTHKCHHM XUMHUM  JJid
PELICHUS BOMPOCOB PAMOHAJIBHOTO MTPUPOAONOJIB30BAHNS,

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYKAOIIEH
MPUPOJIHON cpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUITHBIC SKOJOTHUYECKHUE
MOCTEACTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATh UX;

HAJIMYXS PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOW Y COLIMATIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHUBOCTOSTh HICOJIOTHUU
xemogoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIeM(PUKA XAMWHM KaK HAyKH, OCO3HAHHWS €€ PO B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJbl U UETIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPAHCHUS
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
UABUIM3AlAN. B €€ TyMaHHCTUYECKON HANMPaBIICHHOCTA W BAXXHOM pOJA B
CO3/IaHUM HOBOW 0a3bl MAaTE€pPUATIbHON KYJbTYPhI, PEHICHUU TJI00AJBHBIX MPOOJieM
YCTOMYMBOIO Pa3BUTHUA UYEJIOBEUECTBA — CHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCIECUCHUH YCJIOBHUI
YCTEIIHOTO TPyAa H OSKOJOTHYECKA KOM(OPTHOW JKM3HM KaXKIAOTO YJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aE€Mbl€ 3HAHUA JIJI1 aHAJIU3a U OOBACHECHMS SIBJICHUM OKPYKAKOIIEro MUpa u
MPOUCXOIAIIMUX B HEM U3MEHECHUM, yMEHUA AeiaTh 000CHOBAHHbBIC 3aKITIOUCHUS HA
OCHOBE HAydHBIX (DaKTOB W WMECIOMMXCS JAaHHBIX C TENbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BAaTh XWMHUYECKHAE 3HAHUSA i
peuieHrsa npodyieM B peajibHbIX JKU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO U UCCIIEA0BATENBCKON NEATEIbHOCTH,

TOTOBHOCTM M  CINOCOOHOCTM K  HEMNPEPhIBHOMY  OOpa30OBaHUIO W
CaMOOOpa30BaHUIO, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWN MO XWMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEpeca K 0COOCHHOCTAM TPyJa B pasmuuHbIX cepax mpodeccrnoHaibHON
NEATEILHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE PE3yJbTAaThl OCBOCHUSA Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeaHEro o0I1ero 00pa3oBaHus BKIFOYAIOT:

3HAQUMMbIe IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCSA
MEKIUCITUTUTMHAPHBIE (MEKITPEAMETHBIC) OOIEHAYUHbBIE TTOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpPa W CHEHMU(HKY METOJOB IO3HAHUSA,
WCIOJIE3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECCTBO, YHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, MIPHUHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIC0BaHNE, HAOIIOCHUE, N3MEPEHHUE, SKCTICPUMEHT U JIPYTHE ),

YHUBEPCAIbHBIC YUCOHBIC NEHCTBUA (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), o0eCcrneunBaroIIne dhopMupoBaHue (hyHKIMOHATEHOHT
IPaMOTHOCTH U COITHAITbHOM KOMIICTCHITMH O0YyJaIOIMAXCS,
CIOCOOHOCTH o0yyaromumxcs WCIOJIb30BaTh OCBOCHHbIE

MEKIMCLUIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUSA W YHUBEPCAJIbHBbIC yUeOHbIE
JEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MertanpeaMeTHble PE3yJbTarbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMHU
ACHCTBUSAMU:

1) 0a30BbIe JoruyecKue JeicTBHS:

CaMOCTOATETLHO  (OPMYJIMPOBATH W AKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LEMNU JEATEIIbHOCTH, 3a/aBas IApaMeTpbl W KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH ¢ MOCTABJICHHBIMU LEIIAMH,

KCTIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHA TMOHATUA W YCTAHABJIMBATh WX B3aUMOCBA3b,



HCIIOJTE30BATh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIBHBIX (PAKTOB M
SIBIICHUM

BHIOWPATh OCHOBAHWA W KPUTEPUH I KJIaCCU(UKANMKM BEIIECTB U
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
SBJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTHUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PacCMaTPUBAEMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUK CUMBOJIMYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATh MOJICTBHBIC TIPECTABICHUS — XUMHUUYCCKUN
3HaK (CHMBOJI) DJJICMEHTA, XHMHUecKas (opMmysa, ypaBHEHHWE XHUMHYECCKOM
pEaKIMu — TPU PEIICHUM YUYEOHbIX TMMO3HABATEIbHBIX M MPAKTUYECKHX 3a/1ady,
MPUMEHSATh HAa3BaHHBIC MOJCITEHBIC TIPEICTABJCHUS /TSI BHIABIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIMHA.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYUYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaxkuuu;

(hopMynupoBaTh 1MENW W 3a4aU1 UCCIICTOBAHUS, UCIIOIB30BATh MMOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOATEJBHOTO TUIAHUPOBAHUS W MPOBEJACHUA
YUCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0  Pe3ysbTar, (HOpMyIupoBaTh
0000IIEHNA U BBIBObl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJILTATOB UCCIICAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

nmpuoOpeTaTh OMNBIT YYEHHMYECKOM HCCIIEAOBATEIbCKOW M MPOSKTHOM
JEATECIIbHOCTH, TMPOSABJATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUUYECKUX 3a7a4, NPUMEHEHUIO Pa3InYHbIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHGoOpManmuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBIC MMOCOOUS,
pecypcel MIHTEpHETA), aHaIM3WPOBaTh WH(OPMAITHIO PA3IMIHBIX BHIOB W (HOPM
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOUCKE H
orbope wuHpOpMaNHMKM, HEOOXOMUMON MJIi BBHITIOJIHCHHWS YYeOHBIX  3a1ad
ONpeacIEHHOrO TUIA;

npuoOpPeTaTh OIBIT WCTHOJB30BAHKUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBICHUS
uHdopmaru (cxeMbl, rpadyku, TrarpaMmbl, TAOJIATIBI, PUCYHKH U APYTHE);,

WCIIOJIb30BAaTh HAyYHBIH A3BIK B KadeCTBE cpeacTBa npw pabote ¢
XUMUYECKON wWHOpPMAIMeii: TPUMEHATh MEXKIpeaAMEeTHbIE (u3mueckue u
MaTEeMaTHIECKNEC) 3HAKN ¥ CUMBOJIBI, (hOPMYJIbI, aO0OpEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPe0oOpPa3OBBIBATh 3HAKOBO-CHMBOJUYECKHAE CPEICTBA
HarJITHOCTH.

OBianeHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYXAaeMOM TEMBI B XOJE NWAAJIOTa W/WIH
JUCKYCCUH,  BBICKA3bIBaTh  WAEH, (POPMYJIHPOBATH CBOM  NPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHSI TIPEVIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yJIbTaTOB IMO3HABATEIBHON NEATCILHOCTH,
MOJTYYCHHBIX CAMOCTOATETFHO WJTH COBMECTHO CO CBEPCTHUKAMH TTPH BBHITIOJTHCHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 MCCIIEIOBAHUAIO CBOWCTB
M3y4aeMBbIX BEIIECTB, PEANM3aIlii yaeOHOTO MPOEKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3WIUH B
x0/¢ 00CYyXAeHNSI 1 0OMEHA MHEHHUSAMH.

OBianeHne yHHBEPCAJIHLHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJISATH CBOIO ITO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3a7add, KOHTPOJUPOBATh M 1O MEpPe
HEOOXOJUMOCTA KOPPEKTUPOBATh MpEJIaraéMblii  aaropuT™M JACUCTBUMA TpHU
BHITIOJTHEHWM YYEOHBIX U HWCCIACAOBATEIBCKAX 3a/1ad, BHIOMpATh Hambosee
apdexTuBHBI crmOoco0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX | XUMHUUYECKUX PEAKITUAX

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HAa OCHOBE CaMOaHAJIN3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

IIpenmeTHbie pe3yabTaThl OCBOEHHMSA Kypca «OpraHudeckas XAMHA»
OTPAXaroT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KAPTHHBI MUPA, POJA XWMHWA B ITIO3HAHUMW SIBJICHUU



npupoasl, B (OPMHUPOBAHWUH MBINUICHWS W KYJBTYPHl  JIMUHOCTH, €€
(hyHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM /TSI PEIICHUS TPAKTHUYECKUAX 3aa
M KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M TIPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOW  XWUMHYECKHX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINE TOHATHAA (XAMWYECKHA DJIEMEHT, aTOM, JJICKTPOHHAS
00o0JI0uKa aromMa, MOJICKyJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpaIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM OO0BEM, YIJEPOMHBIM CKEIEeT, (PYHKIWOHAIBHAS TPYyMIa,
paavKai, U30MEpHUs, U30MEPHI, TOMOJIOTHUECKHIA P, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCITIOPOJ, W Aa30TCOJCPKAIHUE COCAMHCHHS, MOHOMED, TOJMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSAMHEHUS ), TEOPHUH U 3aKOHBI (TCOPHUS CTPOCHUS
opranudeckux semiecTB A. M. byTimepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKalue B OCHOBE TOHWMAHUS TPUUYMHHOCTH M CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (PAKTOJIOTHUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, TMONYYCHUH U
0€30MacHOM WCITOJIb30BAaHUN BAXKHEHUINMMX OPTaHWUYECKUX BEIISCTB B OBITY H
MPAKTHYECKOHN ACATCIIEHOCTH YETOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC MPU3HAKKA TOHSITHM,
yCTaHABIMBATh WX B3aWMOCBS3b, WCTOIH30BATh COOTBETCTBYIOIINE TOHATHS TPH
OTMCAHWH COCTaBa, CTPOCHUS U TIPEBPAIICHUH OPTaHUUECKUX COSMHCHMI;

c(hOpMHUPOBAHHOCTh YMCHHH WCIOJIb30BAaTh XUMHWUYECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHWX BEMIECTB W yPAaBHCHUN XWMHYCCKUX  PEAKIIHM,
W3TOTABJIMBATH MOJCIA MOJICKYJI OPTAaHMYECKUX BEMICCTB JUIA WJUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH TMPHUHAUICKHOCTh HU3YUEHHBIX
OPraHWUYECKHUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMPEACIIEHHOMY
KJIacCy/Tpynmne CcoeauHeHui (yriaeBOAOPOABI, KHUCIOPOA U  a30TCOACPIKaIIHe
COCIMHCHUS, BBHICOKOMOJICKYJISIPHBIC COCAMHEHMS), NaBaTb WM Ha3BaHHUA TI0
cucremarnueckoir HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHAIBHBIE
Ha3BaHUS OTACIBHBIX OPTaHWMUYECKWX BEIISCTB (ITHJICH, MPOMWICH, alleTHIICH,
ATUJICHTJIMKOJb, TIHIEPUH, (eHon, QopMmanbaerua, amneraabiAeThl, MypaBbUHASA
KHUCITOTA, YKCYCHAs KHUCJI0Ta, OJICMHOBAA KUCJI0TA, CTEapHHOBAS KHUCIOTA, TJIIOKO3a,
(dbpykTO3a, Kpaxmajl, IeJUTION03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJIBI XAMHYECKOW CBSI3U B
OpPraHUYECKUX COSTUHEHUAX (OMHAPHBIC U KPATHBIC);,



c(hOpMHUPOBAHHOCTh YMCHHUS NPHMEHATHh IIOJOKCHHS TECOPHH CTPOCHUSA
oprannueckux BemiecTB A. M. bytneposa 11t 0ObSICHEHUA 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEPU30BaTh  COCTAaB, CTPOCHWE,
(m3udyecKkre M XHMHYCCKHE CBOMCTBA THIHYHBIX IPEACTABHTEIICH Pa3IMUYHBIX
KJTACCOB OPTaHMYECKUX BEMIECTB (METaH, 3TaH, STHICH, TPOMWJICH, alleTHIICH,
oyraamen-1,3, metunOyrtaauen-1,3, OeH30JI, METaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TJIATICPUH, (DEHOJI, alleTaTbJCTHA, MypaBbHUHAS W YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJ, TeJUTION03a, aMAHOYKCYCHAsI KUCJI0TA), WIUTFOCTPUPOBATHh TEHETHUCCKYIO
CBSI3b MEXKIY HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
HCIIOIb30BAaHHUEM CTPYKTYPHBIX (hOopMYyII;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOUYHUKH YTIIEBOIOPOHOTO
Coipbsi  (He(pTh, TPHPOAHBIA Ta3, Yroyib), CIHOCOOBI WX TEPepadoOTKH W
MPAKTUYECKOE MPUMEHECHHUE MPOYKTOB NMEepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYHCICHUS TI0 XHMHUYCCKHAM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOMHOTO BEIMICCTBA WIJIM TPOIYKTA
pEaKiMu TO W3BECTHBIM Macce, 00BbEMY, KOJUUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XMMHH MPHU U3YUECHUH BEIIECTB U
XUMHUYECCKUX ABJICHHUH (HAOMOIEHNE, M3MEPEHUE, SKCTICPUMEHT, MOJICITMPOBAHUE),
HCMOJIb30BaTh CHUCTEMHBIE XMMWUECKHE 3HAHHUSA i1 MPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYaIlMAX, CBSA3AHHBIX C BEIIECTBAMHM MW HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjia MOJI30BAHMS XHUMHUYCCKOM
nocyaout W nmabopaTopHbIM O0OpYJOBaHHMEM, a TaK)Ke IpaBHiia OOpaIleHUA C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSMH IO BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHYECKHX OMBITOB;

chOpMHUPOBAHHOCTh YMCHHH IIAHAPOBATh M BHINOJHITH XUMHUYSCKHU
AKCTICPUMEHT (TIPEBPAIEHUS OPTaHUISCKUAX BEIIECTB IPU HATPEBAHWH, TIOJTYUCHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPraHUuYEeCKUX
BCINECTB, AcHATypaIs OCKOB MPH HArpeBAaHWMW, I[BETHBIC PEAKINUA OCIKOB) B
COOTBETCTBMM C TMpPaBWJIAMH TEXHUKA O€30MACHOCTH TMpU OOpallieHuu ¢
BEIIECTBAMU H  JTADOPATOPHBIM  O0OPYAOBAHUEM, MPEACTABJIATh PE3YJIbTATHI
XUMHYECKOTO SKCTEpUMEHTa B (hOopMe 3amMuCH yPaBHEHHWH COOTBETCTBYIOIIHX
peaknnii 1 GopMySTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIM3UPOBATh XHUMHUCCKYIO
uHOPMAITMIO, TIOJIy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
uHdopmarmn, MaTepraet n npyrux);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIecCO00pa3HOr0 MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUA HA >KMBBIC OPraHU3Mbl OMNPEACIIEHHBIX OPraHMYECKUX
BEILIECTB, MOHUMAs cMbicha mnokazarens [I/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIIICHUS W MPEIOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS HA OPraHuU3M
YEJI0BEKA,

JUIsl 00YyYaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHUA BEIIECTB W
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMXCA. YMEHHE HCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dhopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHHUS Kypca «(OOImas W HeopraHudeckas
XUMHSA» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHH B TO3HAHWUW SBJICHUH
OpUpPoOabl, B  (DOPMUPOBAHHUHM MBIIUICHHUS W KYJbTYPHl JIMUHOCTH, €&
(hyHKITMOHATFHOM T'PAaMOTHOCTH, HEOOXOIUMOM T PEIICHHS IPAKTHUYCCKHX 33124
W SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMSA K CBOEMY 3JI0POBBIO W MPHUPOIHOM
cpene;

BJIaJICHUE  CHUCTEMOM  XHMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroM, HW30Tom, s-, p-, d-
3JICKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIN OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHCIICHUS, XUMHUUYECKas CBA3b
(KOBAJICHTHASI, MOHHASI, METATMUECKAs, BOJOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
TAMBl  XMUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIMTHI,
ANIEKTPOJIUTUYECKAST JUCCOLMALIUAS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEAKINN, XUMHUYECKOE PAaBHOBECHE), TECOPUW W 3aKOHBI (TEOPHS
3JCKTPOIIMTHYECKON aucconuanuu, nepuoanyeckuii 3akoH JI. M. Menneneena,
3aKOH COXPAHEHUS MAacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUA YHEPTUH
PY XUMUYECKAX PEAKINAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XUMHH,
MMPOBO33PEHUYCCKHE 3HAHUS, JIe)KalllMe B OCHOBE NMOHUMAHUS MPUUMHHOCTH H
CUCTEMHOCTH XHMHUCCKHX SBJICHWM, (PaKTONOTMUSCKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U O€30MacHOM HCIOJIb30BAHMH BAXKHEUIIINX HEOPTraHWUYECKHUX
BEIIIECTB B OBITY M MPAKTHUYECKOM ACATEIIBHOCTH UETIOBEKA,



c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAaKTEPHBIC MPU3HAKKA TOHSTHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCMOJIL30BAaTh COOTBETCTBYIONIUE MOHATHA MPHU
OMUCAHWUW HEOPTraHWYECKHUX BEIIECTB U UX NPEBPAICHUIA;

c(hOpMHUPOBAHHOCTh YMCHHH HCIIOJIb30BAaTh XUMHWYECKYIO CHMBOJIUKY IS
coctaBicHAs  (OpMYJ  BEIIECTB W  YPaBHEHWH  XUMWYECKHX  PEaKIHM,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
HEOPTaHWYECKUX BEMICCTB (YrapHbIM Ta3, YIVICKHUCHIBIA Ta3, aMMHWaK, TaméHas
W3BECTh, HETAIEHAS N3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEACIIATh BaJICHTHOCTD W CTEMIEHb OKUCIICHUS
XUMUUYECKUX BJIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTAaBA, BUJA XMUMHUYECCKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKast, BOJAOPOIHAS) B COCTUHECHUAX, THII
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEIIecTBa (aTOMHAs, MOJIEKYJSpHAs,
WOHHAS, METAJIMYECKAs ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTAaHUUCCKUX
COCIMHCHHUM,

c(hOopMHUPOBAHHOCTH YMEHUH YCTaHABJIMBATh MPUHAJIEXKHOCTh
HEOPTAaHWYECKUX BEIIECTB IO WX COCTaBYy K OMPEACIEHHOMY KIIAcCy/TpyIime
COCTMHCHUN (MMPOCTHIE BEIIECTBA — METAUTBI U HEMETAJUIbl, OKCHJIBI, OCHOBAHMSI,
KHUCITOTHI, aM(POTEPHBIE THAPOKCHIBI, COJTH);

c(hOopMHUPOBAHHOCTH YMECHHH PACKPHIBATH CMBICIT TMIEPUOAMUECKOTO 3aKoHa /.
H. Menaeneera u A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTePHU30BaTh dJCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »31eMeHTOB 1-4 mnepuoaos Ilepuoanueckoit cucTteMbl
xumMudeckux snemeHToB JI. M. MeHnmeneeBa, MCHONB3ys TOHATHA «S-, p-, d-
3JIEKTPOHHBIC opOuTaIny, «OHEPTETUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHMUECKUX 3JIEMEHTOB U UX COCUHCHHI
1o nepuoaam u rpynmnam [lepuoanyeckoil CUCTEMBI XUMUYECKUX 3i1eMeHTOB 1. U.
Menneneena,

c(hOpMHUPOBAHHOCTh ~ YMEHWUH  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3/IMUHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHMUECKON CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIONINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCHU(HUIIMPOBATh XUMHUCCKHE PEAKIUN TI0
Pa3TUYHBIM TIPU3HAKaM (YUCITYy W COCTaBy PEarwpylolIuX BEIIECTB, TETUIOBOMY
adexTy peakiuy, U3MEHEHUIO CTETICHEH OKHCIICHHS 3JEMEHTOB, 0OPAaTUMOCTH
PEaKIAN, yIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHH COCTABIIATh YPABHEHHUS PEAKIUH Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHCHUS PEaKIMid MOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIUKA UAYT J0 KOHIA;



c(hOpMHUPOBAHHOCTh yYMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKAAIOIIHAE
KQUEeCTBEHHBIH COCTAaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH
OTIBITHBIM TTYTEM WOHBI, TPUCYTCTBYIOMAE B BOJHBIX PACTBOPAX HEOPTAHMUCCKUX
BEIIIECTB;

c(hOpMHPOBAHHOCTH YMCHHMH  PacKpbhiBaTh  CYITHOCTh  OKHCIWTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ATUX PEAKLUH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH
PEaKIUA OT PA3TMIHBIX (PaKTOPOB; XapaKTep CMEIEHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeMTHEro Bo3aekcTeus (mpuniui Jle [llaTennse);,

c(hOpMHUPOBAHHOCTh YMEHWUH XapaKTEPU30BaTh XHUMWYECKHE TIPOIECCHI,
JIeXKAIME B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHS CEPHOM KHUCJIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHWNH 00 OOMMWX HAYUHBIX MPUHIHANAX WU
AKOJIOTMUECKUX TPOOIeMax XUMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C HWCIIOIB30BAHUEM
MOHATHA «MAcCcOBasi J0Ji BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN ra3oB
MPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHU
BEIECTB, TEIIOBOTO 3(ekTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCCHI
BCIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjIa MOJIb30BAHMS XHUMHYCCKOM
nocyaou 1M naboparopHbIM OO0OPYJOBaHHMEM, a TaKKe MpaBujia oOpalleHHs ¢
BCIIIECTBAMHA B COOTBETCTBHUU C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWM TUIAHWPOBATH W BBITIOJNIHATh XUMWYECKHMA
AKCTICPUMEHT (PA3NOKEHNE TEPOKCHAA BOAOPOA B MPUCYTCTBUM KaTalM3aTopa,
OMPENC/ICHUE CpeAbl PACTBOPOB BEIIECTB € MOMOIIBK  YHUBEPCAJIBHOTO
WHNKATOPa, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITUH,
peaknuu WOHHOTO OOMEHA, KA4eCTBEHHBIE PEAKIMU Ha Cyibdar-, KapOoHAT- H
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMCEHTAIBHBIX 33134 10
temam «Metauiely u «HemeTamme») B COOTBETCTBHHM C TMPABHJIAMW TEXHUKH
0€30MacHOCTH MPU OOpAIICHUHU C BEIIECTBAMU U JIaOOPATOPHBIM 00OPYAOBAHUEM,
MPEACTABIIATh PE3YJIBTaThl XUMWYECKOTO OKCIIEpUMEHTa B (opme 3amucu
YPaBHEHHUI COOTBETCTBYIONINX Peakiiii U (hOPMYyJIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHHWN KPUTWUYECKHA AHAM3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TOIy4aeMyl0 U3 pPa3HbIX WCTOYHHUKOB (CpPEeACTBA MaCCOBOH
KOMMYHUKaIu, IHTepHeT u ApyTHX);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIecCO00pa3HOr0 MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPraHU3MbI OMPEACIIEHHBIX BEIIECTB, MOHUMAs
cmbicn nokazarenss [IJIK, moscHATh Ha mnpuMepax CcrnocoObl YMEHBIICHUS H
MPEOTBPAILCHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsl 00Y4aroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHWA BEIIECTB W
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMXCA. YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dhopmyi.



TEMATNYECKOE IINTAHUPOBAHUE
10 KUIIACC

HaumeHoBaHue pa3fesioB U TeM
Ne n/m

NMPOrpamMMmbl

KoaunuecTBO

Bcero

Pasnen 1. TeopeTnueckne 0CHOBBI OPraHU4eCKOH XHMHUH

IIpenmer oprannyeckoi xumuu. Teopust
1.1 CTPOEHUS OPraHUYEeCKUX COEIUHEHUN A.
M. byrneposa

Hroro no pazneny

Paspnen 2. Yruesoaopoabl

2.1 IIpenenbHbie YraeBOAOPOIbI — aJIKaAHbI
29 HenpenenpHble yrieBoOAOPOABL: aIKEHBI,
' aJIKaUEHbI, aJIKUHBI
23 ApomaTtudeckue yrieBoaopobl
24 IIpuponHbie HCTOUYHUKHU YIII€BOAOPOAOB U

ux nepepadboTka

Hroro no pazneny

13

Pa3pen 3. Kuciopoacoaep:kamue opraHu4ecKue coOeIUHEHHs

3.1 Crouptel. @eHon

Anpnerunsl. KapOOHOBBIE KUCITOTBL

3.2
CrnoxHble 3¢upsl

33 VYrneBoasl

3

7



qgacoB

KonTtpoabnbie
padoThI

[IpakTHyeckne
padoTbI

D/IeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl



Hroro no pazneny

Pasnen 4. AzoTcoaep:kamue opraHuuecKue CoeIHHEeHUs

4.1 AMUHBL. AMUHOKACIIOTHL. benku
Hroro no pazneny

Paspen S. BbicOKOMOJIEKY/ISIPHBIE COeIHHEHUSA

5.1 IInactmaccel. Kayuyku. Bosokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



13

34



11 KVIACC

HaumeHoBaHue pa3fesioB U TeM
Ne n/m

NPOrpamMmbl

Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH

Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuonnuueckas cucTeMa XUMHYECKUX
anemenToB /. 1. Menneneesa

1 2 Crpoenue BemiecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKLUU
Hroro no pazneny

Pazgen 2. Heopranuueckasi XuMus
2.1 Mertasnsl
22 Hewmerannbl

53 CBs13b HEOPraHUYECKUX M OPTaHMYECKHUX
' BEIIECTB

Hroro no pazneny

Paszaena 3. XuMusd 4 JKU3HDb

3.1 XUMHS U KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

13

17

34

KonTtposbHbie
padoThbI

IIpakTHYyeckue
padoThI

DJIeKTPOHHbIE
(uudgposrie)
o0pa3oBaTejibHbIE

pecypchl






IHOYPOUYHOE IVIAHUPOBAHHUE
10 KUIIACC

KosauuectBo uacos DJIeKTPOHHbIE
Ne Hara uu(posbIe

Tema ypoxa Konrpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/ibHbIE

padoTbI padoThI pecypebr

IIpenmMer opraHu4YecKOl XUMHUH, €&
BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE

Teopust CTpoeHHs1 OpraHUYECKUX
coenuHeHuit A. M. Bytnepoga, eé 1
OCHOBHBIC ITOJIOKCHUA

IIpencrasnenue o kinaccupukanuu
oprann4eckux seuiects. HomeHkmatypa
(cucremaruyeckast) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYICCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MertaH 1 5TaH — NpOCTeNIINe
MPEACTaBUTENN AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
OTUieH U NPONUJIEH — MPOCTeNLINe
MPENCTaBUTENN AJIKEHOB

IIpaxrrueckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3YYE€HHE €r0 CBONCTBY
Anxanuensl. byraguen-1,3 u
merunOyraaues-1,3. [lony4yenne 1
CHUHTETUYECKOIO Kay4yKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
rOMOJIOTMUYECKUH psifl. ALleTHIIeH —
MPOCTEUIINI NPEACTABUTEND AIKUHOB
Brruucnenus no ypaBHEHUIO XUMUYECKON
peaxkuuu

Apensr: 6eH3041 1 TosyoJs. TOKCHYHOCTD
apeHoB

I'enernueckas CBsA3b yIriieBOJOPOIOB,
MPUHAJISKALINX K Pa3JIMYHbIM KJaccaM
IIpupoaHbie HCTOYHUKH YIIIEBOAOPOIOB:
NPUPOAHBIH ra3 v MOMyTHbIE HEPTIAHbIE
rasbl, HeTh 1 MPOAYKTHI €€ repepadoTKu
IIpupoaHbie HCTOYHUKHU YIJIEBOJOPOIOB:
NPUPOAHBIH ra3 v MOMyTHbIE HEPTIAHbIE
rasbl, HeTh 1 MPOAYKTHI €€ repepadoTKu
KontponbHas padota o pasaeny
«YTneBoaopoasn

IIpenenpHble OAHOATOMHBIE CIIUPTHI:
MeTaHOJ 1 3TaHoJ. BonoponHas cBsi3b
MHOroaToMHbI€ CIIUPTHL: STHUJIEHIJIUKOJb U
TIIMLEPUH

DeHOII: CTPOSHNE MOJIEKYJIbI, (PU3HUYECKHE
U XUMUYECKHE CBOMCTBA, MPUMEHEHNE
Anpaeruasl: popManbaerua u
aneranbaeruy. AUETOH

OnHOOCHOBHBIE MpeneNbHbIE KAPOOHOBBIE

KHCJIOTBL. MypaBbUHAA U YKCYCHasA

IIpakrrueckas padora Ne 2. «CBoiicTBa






23

24

25

26

27

28

29

30

31

32

33

34

PacTBOpa YKCYCHOM KHCJIOTHD)
CTeapI/IHOBaﬂ " OJICMHOBAas1 KHCJIOTHI, KaK

NPEACTABUTECIIN BBICHINX Kap6OHOBbIX
KUCJIOT

Mpbi1a Kak cOJId BBICIITUX Kap6OHOBbIX
KHCJIOT, X MOIOIIEE JISUCTBUE

Crnoskable 3(UPBI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIOKHBIX
3¢upoB

JKupsl: ruaponus, NpruMeHEHHE,
Ouonornyeckas pojb KHPOB

VYTneBonbl: COCTaB, KIAacCH(PHUKALIUSL.
Baxnelinue npeacTaBUTeNN: IIIOKO34,
bpykTo3a, caxapos3a

Kpaxman u nemono3a Kak npupoaHbIe
MOJTUMEPBI

KontponbHas padota o pasaeny
«Kucnoponconepxaiue opraHudecKue
COEMHEHUS

AMUHBI: METHJIAMUH U aHUJIUH
AMHUHOKHCJIOTBI Kak aM(pOTepHbIE
OpraHu4ecKue COEIMHEHHS, UX
Ounonorudeckoe 3HadeHue. [lenTumbl
benku kak mpupoaHble
BBICOKOMOJIEKYJIAPHBIE COEAMHEHUS
OCHOBHbI€E TIOHATHUST XUMHH

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN

OcHOBHEIE METOAbI CHHTEC3a






BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.

IInacTmaccel, kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



11 KVIACC

KosauuectBo uacos DJIeKTPOHHbIE
Ne Hara uu(posbIe

Tema ypoxka Konrpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/ibHbIE

padoTbI padoThI pecypent

XUMHYECKUH IEMEHT. ATOM. DJIEKTPOHHAS
KOH(pHUrypauus aTOMOB

Ilepnonuyeckuii 3axkoH u Ilepnonuyeckas
CHUCTEMa XUMHUYEeCKUX djeMeHTOB [ 1.
Menneneesa, ux CBA3b C COBPEMEHHON
TeOpHUel CTPOCHHsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHIX 3JIEMEHTOB U X COSUHEHHI T10
rpyInnaM U nepuogam. 3HaueHue
MEPUOANUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenTos JI. 1. Menpeneesa B
Pa3BUTUU HAYKU

Crtpoenue BeliecTBa. XUMHUYECKast CBsI3b, €€

BUJIbI, MEXaHU3MbI 00pa30BaHUS 1
KOBAJIEHTHOH CBsi3U. Bogoponnast CBsA3b
BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTb.

Crenenb okucnenus. Bemecrsa

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO

CTPOEHHUS

IlonsiTe 0 qUCHIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOUHBIE PACTBOPHL 1
MaccoBasi 10JIs BELECTBA B paCTBOPE
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Knaccugukauus u HOMEHKJIaTypa
HEOpPraHW4YecKux coennuHeHui. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUHbBIX
KJIaCCOB

Knaccuukanms XuMU4IeCKUX Peakiyii B
HEOPraHUYECKONW U OPraHUYECKON XUMHUHM.
3aKOH COXpPaHEHUs1 MacChl BELECTB; 3aKOH
COXpaHEHUs U NPEBPALIEHUS SHEPTUU IIPH
XUMHYECKHUX PEAKLUAX

Ckopoctb peakiun. OOpaTuMble peakuy.
XUMHUUYECKOE PAaBHOBECHUE

IIpaxrrueckast padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKLum»

DnexTponuTuydeckas auccoruarvs. [lousituie
0 BoJopoaHOM nokazarene (pH) pactsopa.
Peaxmuu nonHoro obmena. ['uaponms
OpPTaHUYCCKUX U HECOPTraHUICCKUX BEIICCTB

OKUCINUTENbHO-BOCCTAHOBUTEILHBIC
peakuuu. [TonsTre 06 anexTponmze
pAacIlIaBOB U PaCTBOPOB COJIEH

KontponbHas padota o pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

Mertaniel, ux nojoxenue B [lepuoguyeckon
cucTeMe xumuieckux anemeHTos /1. K.
MeHnneneeBa 1 OCOOEHHOCTH CTPOESHUS
aTomoB. O0mue ¢pusnyeckue CBONCTBA
METaJJIOB
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Cnnasbl METAIIOB. DJIEKTPOXUMUUYECKUH psif
HaIPsKEHUH METaJJIOB

XuMu4eckue CBOMCTBA BAKHEHIITNX
METaJJIOB (HATPHA, KaJluH, KaJbLUH, MarHui,
AFOMUHUHN) U UX COETUHEHHH

XUMHUUYECKUE CBOMCTBA XPOMa, MEJIU U UX
COeqUHEHUN

XuUMHU4eCcKHe CBOMCTBA IIMHKA, JKejle3a U UX
COeqUHEHUN

IIpaxrrueckas padora Ne 2. "Pemenue
SKCMEPUMEHTAIBbHBIX 3371a4 110 TEME
«Metamnbm"

HeMeTaJ'IJ'IbI, UX ITOJIOKCHUEC B
Ileprnoanveckoil CUCTEME XUMHYECKUX
anementoB J[. U. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

dusznuecKue CBONCTBA HEMETAJIOB.
AJNTOTpOIHUST HEMETAJUIOB (Ha IpUMepe
KUCopona, cepbl, hocdopa u yriepona)
XUMHUYECKUE CBOMCTBA rajIOT€HOB, CEPbI U UX
COEMHEHUH

XuMHUUecKre CBOHCTBA a30Ta, pocdopa u ux
COEMHEHUH

XHUMHUYECKHEe CBOMCTBA YIiaepoaa, KpEMHUs U
UX COEOUHEHUN

IIpumMeHeHnEe Ba)KHERITUX HEMETAJJIOB U UX

COeUHEeHU N

Q0o00menue U CUCTEMATU3ALMs 3HAHUN 10
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Teme «Hemerasry. Briaucinenus no
YPaBHEHUSAM XUMHUYECKUX PEaKLUi U
TEPMOXUMUYECKUE PACUETHI

[Ipaxtrueckast padota Ne 3. «Pemenue
SKCHEPUMEHTANBHBIX 33724 10 TEME
"HemeTtanmnel"»

KonTponbHas pabota o temam «MeTaymibn
u «Hemerannbsm/Beepoccuiickast
npoBepouHas paboTa

HeOpFaHI/ILIeCKI/Ie " OPraHUuv4C€CKUE KUCITOTHI.
HeOpFaHI/ILIeCKI/Ie " OPraHnuv4eCKUEC OCHOBAHUs

AmdoTepHBIE HEOPTraHUIECKHUE U
OpraHU4YeCcKHe coequHeHus. I enernueckas
CBsI3b HEOPraHMYECKUX U OPTaHUYECKUX
BELIECTB

Posb xuMuu B obecriedeHUH 3KOJIOTHIECKOM,
SHEPreTUYECKOU 1 MUIIEeBON O€30MaCHOCTH,
Pa3BUTUHU MEAULUHBI

[IpencraBnenust 06 0OLUIMX HAYYHBIX
MPUHLMIAX TPOMBILIIEHHOTO MOJTy4YeHUs
BaKHEHIIINX BEIIECTB

Yenosek B MHPE BEIICCTB U MAaTCPUAJIOB

XHUMHUS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPUAJIbI 151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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