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IHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 10O XHUMHHM Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHOoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®denepanumny, TpeOOBaHUN K pe3yJibTaTaM OCBOEHUA
(dbenepanpHOii  00pa30BaTEIILHOM MPOrpaMMBI CpPeAHETo oO0Imero o0pa30oBaHUS
(®OIT  COO), mnpencraBneHHbIx B  DemepalbHOM  TOCYNAPCTBEHHOM
obpazoBarensHoM craHaapre COOQO, c¢ yuérom KoHuenuum mnpenoaaBaHus
yueOHOTO TIpeaAMeTa «XUMHs» B 00pa30BaTENbHBIX OpraHm3aiusax Poccuiickoit
Oenepanuu, pealn3ylolMX OCHOBHbIE 00pa30BaTEIbHBIE NPOrpamMMbl, U
OCHOBHBIX ToJiokeHui «CTparerun pa3BuTUs BocnuTaHua B Poccuiickoit
Oenepanmn Ha miepuon a0 2025 roma» (Pacmopsikenme [lpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKE MPOrpamMMbl MO XUMHUH, K OMNPEACICHUIO
o0l1eH cTpaTteruu oO0y4eHUs, BOCIIUTAHUS U Pa3BUTHUS OOyUArOIIUXCS CPEACTBAMHU
yueOHoro npeaMeta «Xumus» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuentyasbabie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBIICHHOCTH ILIEIEH,
COACpKaHUs, Pe3yJIbTaTOB OOydYeHHUs WU TPEeOOBAHMM K YPOBHIO TOJATOTOBKH
BBITTY CKHUKOB.

XHAMHUUECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTY CKHUKAMH
00111c00pa30BaTeNIbHONM OpraHM3alliy, SBISETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPIIAIOIIMM  ATAllOM  peaju3aliv  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YyPOBHE KIIFOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJOCTHOM CHCTEME XUMHUYECKOr0 o0O0pa3oBaHMWs. OTH LEHHOCTH KacaroTcs
MO3HAHWA 3aKOHOB TIPHPOJBI, (POPMUPOBAHUS MUPOBO33PECHHS U OOIIEH KyJIbTYPhI
YEIOBEKA, a TaKXKE DSKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUA K CBOEMY
3I0POBBIO M TPUPOAHONU cpene. Peanusyerca xumuueckoe oOpa30BaHKE
00yUaroIXcd Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHusA CPEeACTBAMHU YueOHOTO
npeaMera «XUMHS», COJACPKAHUE M TOCTPOSHHE KOTOPOTO OINPEACCHb B
MporpaMMe TO0 XUMHH C y4€TOM cCrenu(uKkA HAyKd XUMWW, €€ 3HAUCHUSA B
MO3HAHWW TIPUPOJBI W B MATEPUAIBHON JXKW3HM OOIIECTBA, a TaKXKEe C YUETOM
O0IIUX LEeAed W TPUHIMIOB, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
cUCTEMBbI cpeaHero obmiero oopasoranus B Poccuiickoit @enepaiiuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAET O0COOYIO POJib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JIaHUM HOBOM 0Oa3bl MATepUAIbHOU KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (PDOPMHUPOBAHUE PANMOHATBHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHHUE LIEJOCTHOTO MPECTABICHUA 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (PopMHUPYETCs B XMMHHM HAa OCHOBE TMOHWMAHUSA
BEILIECTBEHHOI'O0 COCTaBAa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBA3U MEKITY
CTPOSHHUEM BEIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JTACTAMH MTPUMEHEHHSI.



TecHO B3aMMOJACHUCTBYS C JPYTMMH €CTECTBCHHBIMM HAayKaMu, XUMHS CTajia
HEOTHEMJIEMON YAaCThIO MUPOBOM KYJIBTYPbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJAa W KU3HM KaXKI0To wieHa oOmecTtBa. COBpeMEHHash XUMHUS KaK Hayka
CO3UJIaTeIbHAsl, KAK HayKa BBICOKMX TEXHOJIOTUH HalpaBjieHA Ha pEUICHUE
r100agbHbIX TPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUUECKOH, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbl 30POBbSI.

B coorBercTBUM ¢ OOIIMMHM LEAAMH W TOPUHIMIAMH CPEIHEr0 OOIIEro
oOpazoBanusa coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
W3YUYCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIBTYPHYIO TTOATOTOBKY
o0yyJaromuxca, HEOoOXOAUMYI0O WM i1 BbIPA0OTKHM  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCIHCIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKCHHS
00pa3oBaHUA B PA3IMUHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  peaMeTa  «XUMHS»  SABIAOTCA 0a30Bble  KYpChl —
«Oprannueckasd xumus» U «OOm@ds W HEOPraHUuecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIAIOTCA OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAaHWH N0 HEOPTraHWMYECKOH XMMHUH (C BKIIOYCHHEM 3HAHWHA U3 OOIIeH XUMHUM) U
opranndecko xumun. GopMupoOBaHHE NAHHOW CUCTEMBI 3HAHWWA MPU WU3YUCHUU
npeaMera 00eCneurBAaET BO3MOMKHOCTh PACCMOTPEHUA BCETO MHOr0o0paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHMA, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepkanusi KypcoB — «Opranwueckas xumusy u «OOmas u
HEOpraHWYeCKass XUMHUsS» cpopMuUpoBaHA B TMpOTpaMMe TO XUMHH Ha OCHOBE
CUCTEMHOr0 TOAXO0JAa K HW3YUYEHHIO Y4YeOHOro marepuaja #u 0oOyCJOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  Pa3BUTHUEM  3HAHWW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4eCKOW XWMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUUECKOW TEOPUU CTPOCHUA OPraHUYECKHUX
COCAMHEHUM, a TaKke Ha YPOBHE CTEPECOXMMHUECKUX U  AJIEKTPOHHBIX
MPEACTABJICHUA O CcTpoeHun BemecTB. CBeaeHua o0 H3yuaeMblx B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUHM — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJIOTMUECKU
AKTUBHBIX COEAMHEHWN. B Kypce opraHuyeckoid XWMHUU MOJYyYarOT PA3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero 0O0pa3oBaHMs MEPBOHAUATLHBIC
MIPEACTABIICHAS O XUMHUYECCKOW CBSI3H, KIIACCH(DUKAIMMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIUH.

[Ton HOBBIM YyrJIOM 3peHUA B OpeAMETe «XuUMHS» 0a30BOr0 YpPOBHA
paccMaTpUBAETCAd M3YUYEHHbIE HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
TEOPETUUECKHA Marepuan # (PaKTOJIOTUUECKHE CBEJACHUS O BEIIECTBAX |
xuMHuueckol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHUS» OOYyYaIOIUMCSl TPEIOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
MEPUOANUECKOTO 3aKOHA C OOIIETCOPETUYECKUX U METOAOJOTUUECKUX TMO3UIINH,



rIy0ke TIOHATH HWCTOPUYECKOE W3MEHEHWe (PyHKImMA HSTOTO 3aKoHA — OT
00001aroiIei 10 00BACHAIOMICH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUNA O BOXKHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHHUM,
CBOMCTBaX W MPUMEHEHWH, A TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTAX TMpOTeKaHus jAomnoiHaercs B kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIIUMU KYJIbTYPOJIOTHUECKUH W TPUKIIAJIHON
XapakTep. OTH 3HAaHHWS CHOCOOCTBYIOT TOHMMAHHWIO B3aWUMOCBSI3M XHUMHHU C
JPYTUMH HayKaMH, PacKphiBAalOT €€ pojb B MO3HABATEIbHOW M MPAKTUUECKOMN
NEATCIIbHOCTU 4YEJIOBEKA, CIMOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOLECCY
TBOPYECTBA B 00JIACTH TECOPHUM W MPAKTUUECKUX MPUIOKCHUN XUMHUH, MOMOTAKOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX
npoOieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICTUBATH WH(POPMAIUIO H
NPUMEHATh €€ Uil TONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaIbHbIX U
AKCIEPUMEHTAIBHBIX MCCIIEAOBATENIbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOro
npeaMera «XUMHUS»  JAHHOTO  YPOBHS  M3YUCHHS  OPUEHTHUPOBAHO  Ha
dhopMupoBanue y 0O0ydJalOmMUXCs MHUPOBO33PEHUYECKON OCHOBBI IS TTOHUMAHUS
dunocodckux wmaeH, TakuX KakK: MaTEPUATBHOE €IWHCTBO HEOPTaHWYECKOTO W
OpPraHWYEeCKOro Mupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, TIO3HABAEMOCTh MPUPOAHBIX SABJCHUH MNyTEM SKCIEPUMEHTA H
pEeIICHUsT TMPOTHBOPEYHMI MEXKTYy HOBBIMH (paKTaMHM W TEOPETHUCCKHUMH
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHN 3KOJIOTHYECKUX MPOOJieM, a
TaKke NpoOaeM COEpPEeKEHUA SHEPIETUHUECKUX PECYPCOB, ChIPhA, CO3/IaHUS HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnaHe pemeHus 3amad  BOCHUTAHMS, PA3BUTHSA M COLIMAIM3ALIAU
00yyYaroluxca MPUHATHIE MNPOrPaMMoONl MO XWMHUHU MOJIXOAbl K OMNPEACICHHUIO
COoIepXaHUs W TOCTPOCHUA TIPeAMETa TMPEayCMaTpuBaloT  (popMUpOBaHHE
VHUBEPCAJIbHBIX  YUYEOHBIX JEHCTBUH, UMEIOIMX 0a30BO€ 3HAUYEHUE JUIA
Pa3/IMUHbIX BHJAOB JICATEIBHOCTH: PEIIEHUs MNpoOjeM, MNOUCKA, aHajiu3a |
o0OpaboTku wHpOpMAIK, HEOOXOIUMBIX JJI MPUOOPETEHUS OTBITa TTPAKTHICCKOM
U UCCJIEA0BATENbCKON ACATEIBHOCTH, 3aHUMAIOICH Ba)KHOE€ MECTO B TMO3HAHUU
XUMUH.

B nmnpakTuke mnpenogaBaHWs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, Tak U HA YPOBHE CpeaHEro o0Iero o0Opa3oBaHusl, Py ONPEaACICHUN
COJICPKATENIbHOW XApPaKTEPUCTUKU 1IEJeH HW3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAJAMIIMOHHO TPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUUYECKON HAyKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKON
JEATCIbHOCTH YEJIOBEKA M KaK OJIHOTO0 M3 KOMIOHEHTOB MHUPOBOH KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUSA TAKOW MOAXOA K ONPENCIICHUIO LEJIEH W3YyUYEHUS
MpEeAMETA ABJISIETCS BIOJHE OMPABAAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS TPEaMeETa
«Xumusa» Ha 6a3oBoM yposHe (10 —11 ki.) saBrsatores:

e (OpPMHUPOBAHHE CHCTEMBl XHMHYCCKHX 3HAHUM KaK  Ba)KHCHIICH
COCTABJIAIOILIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XHWMHH,
OCBOCHHUE A3bIKA HAYKH, YCBOCHUE W TMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHUE C UCTOPUEH
WX PA3BUTHS U CTAHOBJICHHUS,

o (opmMupoBaHHE W PA3BUTHE MPECTABICHUN O HAYUYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKIUH, HEOOXOAUMBIX HJid MPUOOPETCHHS
YMEHHUA OPUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIOAECHUEM U
OOBSICHEHUEM  XUMHUYECKOTO AKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0e30IMacHOro OOpaIleHMs C BEIIECTBAMMU.

Hapsnay ¢ stuM, conepxarenbHas XapaKTepUCTHKA LEJICH U 33/1a4 U3YUYEHUA
MpeaMeTa B MPOrpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeAaHero obimiero odopazoBanus. CeroaHsa B
MpEenoJAaBaHUM XUMHUHA B OOJbIIEH  CTEMEHM OTAAETCA  MPEANOUYTEHHUE
MPAKTUUYECKON KOMIIOHEHTE COJCpXKaHUA OOy4YEeHUs, OPHUCHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHUKA OO0II€00pa30BaTEIbHON OpPraHu3alvM, BIAJCIONIETO HE
Ha0OpoM 3HaHWH, a (PYHKIIMOHAJBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W
YMEHHUSAMU aKTUBHOTO MOJIYYEHUA 3HAHUN M MPUMEHEHUA UX B PEAJbHOMN >KU3HU
JUISl PEIICHUS MPAKTUUECKUX 3a/1a4.

B cBa3u ¢ 3TUM mNpu M3ydYeHHM TMpeaMera «XuMus» JAOMHUHHUPYIOIIEE
3HAUCHUE MPUOOPETAIOT TAKKUE LICJIA U 3aJ]a4H, KaK:

ajganTanys oO0y4YaroluXcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHWE  WHTC/UICKTYaJIbHO  Pa3BUTOW  JUYHOCTH,  TOTOBOH K
CaM0O0OpPa30BAHUIO, COTPYIHUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
pELIECHUN B KOHKPETHBIX )KU3HCHHBIX CUTYAIMAX, CBA3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM

dopMupoBaHe 'y OOYyYarOmUXCs  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITICTEHITAH), WMEIONMX YHUBEPCAIBHOE 3HAYCHUE [UIS PA3IUYHBIX BUOB
NEATENBHOCTH. PEIICHHs MPoOsIeM, TOUCKa, aHanu3a U 00paboTku WHpOpMaIUHy,
HEOOXOIMMBIX JJIA TPUOOPETEHUS ONbiTa JACATENIbHOCTH, KOTOpas 3aHUMAaET
BAKHOE MECTO B TMO3HAHMM XWUMHUHU, a TaKXKe JJid OLECHKU C MO3UIUH
AKOJIOTHUUECKON O€30MaCHOCTH XapakKTepa BIMAHUS BEIIECTB U XUMHUUYECKUX
MPOLIECCOB HA OPraHW3M YEJIOBEKA U MPUPOHYIO CPENY;



Pa3BUTHE TO3HABATEIFHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yYarOIUXCA: CIOCOOHOCTH CaMOCTOSTENBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TOTPEOHOCTAMHM, UCTIOIE30BAThH
COBpEeMEHHBIE WH(OPMAIIMOHHBIC TEXHOJIOTHUW I MOWCKA W aHajin3a yueOHOU |
HAyYHO-TIOMYJISAPHON WH(POPMAITUH XHMUYECKOTO COICPKAHMS;

(hopMEpOBaHUE W PA3BUTHE Y OOYUAIOIIUXCS ACCOIMMATUBHOTO M JIOTHUECKOTO
MBIIIJICHUS, HA0MIOAaTeIbHOCTH, COOPAHHOCTH, aKKYyPaTHOCTH, KOTOPHIE 0COOEHHO
HEOOXOAWMBI, B YACTHOCTH, MPH TUTAHUPOBAHWW W TIPOBEICHUHA XUMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss yOEKIEHHOCTH B  TyMaHUCTHYCCKOM
HaIPaBJICHHOCTA XHWMHWH, €€ BA)XHOW POJNIM B PEIMICHUH TIOOATBHBIX TPOOIEM
PAITMOHAIIEHOTO TPHUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETHICCKAX PECYPCOB U
COXpaHEHHUS] TPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIMMOCTH OEpPEKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TaKXKe NPUOOPETECHUSA OTBITA
WCIIOJIb30BAHUS TIOJIYYEHHBIX 3HAHWW I8 TPUHATAS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUCSCKUMH SIBJICHUSMH.

B yueOGHOM myaHe cpeaHero ooO1mero oOpa3oBaHUS MPEAMET «XHUMUS»
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEeAMETHOW oOmactn «EcTeCTBEHHO-HAYUHBIC
MIPEAMETHD.

OO011ee uncao 4acoB, OTBEAEHHBIX IS U3YUEHUS XUMUU, HA 0A30BOM YPOBHE
cpennero oodmero obpazoBanus, cocrapisier 68 gacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gwaca (1 gac B Heemo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPI'AHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI 0PraHNYecKOi XUMUH

[Tpenmer opranuueckoil XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MAaTEpUajioB. Teopus CTPOEHUA OPraHUYECKHUX
coenuaeHnii A. M. bytneposa, €€ ocHoBHbBIE TONOXKeHUA. CTPYKTypHBIE (POPMYJTBI
OpraHWYecKuX BemecTB. [omonorusa, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSA3H.

[Ipeacrasnenne o knaccupukammu OpPraHUYECKUX BemecTs. HoMmeHkmaTypa
OPraHWYECKUX COCTUHEHWH (CHUCTeMaTWdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAJIbHBIE METOJbl M3YUCHHMS BEIIECTB M WX NPEBPalllCHUN:
O3HAKOMJICHHE ¢ O0Opa3llaMKd OPraHWYECKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJICKYJI OpPraHWYECKUX BEIIECTB, HAOMIOACHHE U
OMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
MIPY HarpeBaHwy (TUTaBJICHHUE, OOYTIIMBAHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKMU psaa. MetaH u sTaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAHOB. (DU3MUECKHE M XUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXICHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAMl. DTWIEH U NPOMUJICH —
MPOCTEHIITHE TIPE/ICTABUTEIN QJIKCHOB. (DU3WUECKHE W XUMHUYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TTIOJTYICHUE Y TIPUMCHEHHE.

Ankaauensl: OyTtagueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIIME
XUMUYECKHUE CBOMCTBA (peakius monuMmepm3aruu). [lonydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI: COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH psAll. ALIETHUIICH
— TPOCTCHININKA TIPEICTAaBUTEIh AJKWHOB. COCTaB, CTPOCHWE, (UBWUECKHE U
XUMUYECKHAE CBOMCTBA (PEaKIMM THAPWPOBAHMS, TaJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), OJTYyUYEHUE U IPUMECHEHHE,

ApeHnpl. ben3on: cocraB, cTpoeHHe, (PU3HUECKHE W XMMHUUYCCKHE CBOMCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHMSA), TONyUCHUE W TIPUMEHEHHE. 01y0:
cocmas, cmpoenue,  Quzuyeckue U  Xumuyeckue — Ceolcmea - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUSL), NOAyYyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTHUecKas CBsA3b MEXKAY YTIECBOAOPOJAMH, TPHHAICKAITUMH K
pa3MUYHBIM KJIaccaM.

[IpupoaHbie WCTOYHWUKH YTJIEBOAOPOMAOB. [IpupoaHbli Ta3 W TOMyTHBIC
Hedraapie Ta3el. Hedres u €€ mpomcxoxkaenne. CnocoObl mepepaboTku HePTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYeCKhii), mupoiu3. [IpomykTer
nepepadoTku He(PTH, WX TPUMEHEHUE B MTPOMBINIUICHHOCTH W B ObITy. KameHHbIiH
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJBl HM3yUYCHHS BEIISCTB W WX MPEBPAIICHHUIA:
O3HaKOMJICHHME ¢ oOpa3laMu IUIACTMACC, KayuyyKOB M PE3WHBI, KOJIEKIUU
«Hedtsy w  «VYrompy, MOACTMPOBAHWE  MOJIEKYJ  YIJICBOJOPOJOB W
raJIOTeHOMPOU3BOAHBIX, TTPOBEACHNE MPAKTHICCKOW PabOThI: MOMYyUYCHHUE ITHJICHA

Y U3YUYEHUE €TO CBOUCTB.

PacuétHbie 3anaun.

Bruucnenns mo ypaBHEHHMIO XWMHYECKOW PEaKIUu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMUECTBY OJTHOTO M3 MCXOIHBIX BEIIESCTB MJTH TPOAYKTOB PEAKITHH ).

Kucjiopoacoaepsxkamue opraHudecKue coeJUHEeHUs

[IpenenbHble OJHOATOMHBIE COUPTHL. METaHON W HTAaHOJ CTPOCHHUE,
(vzuUecke W XWMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajIaMH,
raJIorTeHOBOJIOPOAAMH, TOPEHHUE), TpHMEHEHHE. BomopomHbie CBS3H MEXAY
MOJIEKYJIaMU CIUPTOB. [[efcTBHE METAHOIA U 3TAHOJIa HA OPraHU3M UYeIOBEKa.

MHoOroaToMHbi€  COMPTHI. ODTWICHIJIMKOJAb W  TJIMLIEPHUH. CTPOCHHE,
(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IIEIOYHBIMH
METalIaMH, KAa4eCTBCHHAsl PEaKIus HAa MHOTOATOMHBIE CnupThl). JlecTBre Ha
opraHusMm 4desioBeka. [[puMeHeHue riuiepuHa U STUICHTJTUKOJIA.

®deHos:  CTPOCHHWE MOJIEKYJbl, (PHU3MUECKHe W XUMWYECKHE CBOWMCTBA.
Toxcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowuwl. DopManbieruj, alCTAIbACTUI. CTPOCHHE,
(rzuUecKkre W XMMHUYECKHE CBOMCTBA (pEaKIMM OKWCICHUS M BOCCTAHOBJICHUS,
KaueCTBECHHBIE PEAKITHH ), TIOJTyUCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPEACNIbHBIC KApOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCyCHasi KHUCIIOTBI. CTPOCHHE, (PU3NUECKHEe W XUMHWYECKHAE CBOWCTBA (CBOMCTBA,
oOmue JuTsl Kiacca KUCIOT, Peaknus 3TepupUKAINN), TTOyICHHE U IPUMECHEHHE.
CreapuHOoBasi ¥ OJICMHOBAsA KHUCJOThI KAaK MPEICTABUTENIM BBICIIUX KAPOOHOBBIX
KUCJIOT. MbLj1a Kak COJIA BBICIIUX KApOOHOBBIX KUCJIOT, MX MOIOIIIEE ACHCTBUE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ maposus
coXHBIX 3¢upoB. XKupsel. 'mapomms xupos. [IpuMmenenne xupoB. bruomorndeckas
POJIb JKUPOB.



VYraeBonel:  cocTaB, KiaccuukaumMs ~— yriieBoAoB  (MOHO-, JW- W
nonucaxapuabl). [moko3a — npocTeiimmii MOHOCcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NYECKHE W XMMHUYECKHME CBOWCTBA (B3aMMOJCHCTBHE C
ruapokcuaom Menu(ll), oxucaeHne amMMmauHbIM pacTBOpoM okcmma cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIIOKO3bl), HAXOXKJIECHUE B TMPHUPOJE, MPUMEHEHUE,
ouonornueckas pojb. ®orocuHTe3. pyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman n nemmono3a kak npupoaHble moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3NYECKHe W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJIu3,
KaueCTBEHHAs PEAKLUsA C MOJOM).

OKCIEPUMEHTAIBHBIC METOJBl HM3YyUYCHHS BEIISCTB W WX MPEBPAIICHUIA:
NpOBEJCHNE, HAOMIOJCHNE W OMUCAHWE JAEMOHCTPALIMOHHBIX OMBITOB. TOPEHUE
CIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIICHHWE 3TAHOJIA
okcuaom ™enu(ll)), MHOroatoMHbBIX COUPTOB (B3aMMOJECHCTBUE TJIMLEPHHA C
runpokcuaom Menu(ll)), ampaernaoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u tmapoxcumom memm(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
NPOBEJCHHUE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnblie 3anaum.

Boluucnennss mo ypaBHCHHMIO XWMHWYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOTO BEIECTBA WM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3oTCcOoepIKaIie OPraHNUeCKIE COSTUHEHU.

AMUHOKHUCIIOTH Kak aM(OTepHbIe OpraHuyeckue coeAanHenna. Ousnueckue
¥ XMMHYECKWE CBOMCTBA aMMHOKHCJIOT (HAa mpuMepe TiuiuHa). buonormueckoe
3HAYeHNE aMUHOKHUCIOT. [lenTuapl.

benkn kak mpUpPOMHBIE BBHICOKOMOJICKYJIAPHBIE coeanHeHus. [lepsuunas,
BTOPUYHAs W TPETUUYHAS CTPYKTypa O€NKOB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ACHATYPaIUs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCIEPUMEHTAIBHBIE METOJBl WM3YyUYCHHS BEIICCTB M WX MPEBPAIICHUIA:
HAOJIOICHNE U ONMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpAIsa OCIKOB MPH
HArpEBaHUM, LIBETHBIE PEAKIIUU OETKOB.

BbicoKOMOJIEKYISIPHBIE CO€THHEHHS

OCHOBHBIC TIOHATHSA XUMHWH BBICOKOMOJICKYJISIPHBIX COCIMHCHHA. MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAA MOJICKYSIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIWHEHUH —
NOJTUMEPU3ALINS U TTOJIMKOHICHCALIHA.

OKCIEPUMEHTAIBHBIE METOJBl WM3YyUCHHS BEIICCTB M WX MPEBPAIICHUIA:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHBIE CBS3H.



Peanmuzanmst MeXIIpeAMETHBIX CBS3€H MPU M3YUCHUH OPTaHUYECCKOW XUMHUH B
10 kmacce ocylecTBIsSeTCS 4Yepe3 HCMOJb30BaHHE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TOHATHN, TaK W TOHSATHH, SBISIFONTAXCS CHUCTEMHBIMH IS OTACITbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHAKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TTOHATHS. SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3A,
3aKOH, TEOPHWs, aHAJIM3, CUHTE3, KiIacCH(PUKaIUsA, MEePHOINIHOCTh, HAOIIONECHUE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Martepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJICKyJia,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIECTBA, (PU3NUCCKUE BEIMUMHBI ¥ €IMHATIB UX H3MEPEHUA.

buomorus: kierka, opranusm, Omocdepa, oOMEH BeEIIECTB B OpPraHH3ME,
doTocuHTE3, OMOMOTHUYECKH aKTUBHBIC BeIecTBa (OCNKH, YIJIEBOIBI, KHPHI,
dhepmMeHTHI).

['eorpadmsa: MuHEpabl, TOPHBIC TIOPOJBI, TOJIC3HBIE UCKOMAEMBbIE, TOTUTHABO,
PECYPCHI.

TexHonorus: mnHIEBBIE TPOAYKTHI, OCHOBBHI PAIMOHAIGHOTO THTAHMS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAC MPENapaThl, MaTepHaIbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHAX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHNUYECKAS XNMUSA

TeopeTnyeckyie 0CHOBbI XUMHH

XUMUUECKUH 3ieMeHT. AToMm. SAapo aroma, H30TOMBL. DIEKTPOHHAA
o0oyouKa. DHEPTeTUUECKUE YPOBHU, TIOAYPOBHHA. ATOMHBIC opOuTan, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCHpEaEieHUs 3JIEKTPOHOB MO OpOUTAsAM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPUOOB. DNEKTPOHHASA KOHPUTYpaIs aTOMOB.

[Tepunoanueckuii 3axkoH u [leprnoandeckas cucreMa XUMUYECKUX SJIEMEHTOB
1. U. Menneneesa. CBa3b NEPUOANUECKOTO 3aKkoHa U llepuoanueckoil cucTemsl
xuMmudeckux sneMeHToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM M3MEHECHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJIOKHBIX BEIIECTB MO TpynnaM H MEPUOJAM.
3HaueHUE NEPUOANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenune BemecTBa. XUMHUECKas CBS3b. BHAB XUMHUYECKOW CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJSPHASA, WOHHASA, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWUMHYECKOW CBs3W (OOMEHHBIH W JTOHOPHO-
akuenTopHbiil). BomopomHas cBs3b. BalleHTHOCTB. ONEKTPOOTPUIIATETEHOCTD.
Crenenb okucneHus. oHbl: KAaTHOHBI U AHUOHBHI.



BemectBa  MOJIGKYJIIPHOTO M HEMOJICKYJISIPHOTO ~ CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTAULIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELUECTB OT TUIIA KPUCTAJIIIMUECKON PELIETKH.

[Tonatne o AucnepcHbIX cucTeMaxX. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10515 BEIIECTBA B PaCTBOPE.

Knaccudukanms HEOPraHUYECKUX COCMHEHUH. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHUEeCKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAIEKAIMX K PA3TMYHBIM KJIacCaM.

Xumuueckass — peakmus.  Knmaccuukamus — XUMWYECKHX — PEakiuid B
HEOPraHUYECKON M OPraHWYECKOW XUMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUUECKUX PEAKIUSX.

CKopoCTh peaknuu, €€ 3aBUCUMOCTh OT Pas3auuHbIX (pakTopoB. OOpaTumbIe
peakuun. XHUMHYECKOE paBHOBecue. DAKTOpPBI, BIMSAIOIIME HA COCTOSHUE
xuMudeckoro pasHosecus. [ Ipuanun Jle [laTense.

OnexTponuTHueckas aucconuanys. CunbHbIe B clladbie 3eKkTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IIEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTELHBIE PEAKIINY.

OKCIEPUMEHTAJIbHBIE METOJbl M3YUCHMS BEIIECTB M WX NPEBPalllCHUN:
neMoHcTpauua Taonmi «llepuoanueckas cucreMa XuMHUUECKuX anemeHTos J[. M.
MenpeneeBa», U3yUE€HHUE MOJACICH KPUCTAUIMUECKUX PEHIETOK, HAOMIOACHUE W
OTMCAHKE JEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3IOKECHUE TIEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KAaTAIN3aTOPa, ONMPEEICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHWBEPCAIbHOTO WHAWMKATOPA, PEaKkMhd WOHHOTO OOMEHA),
MTPOBEICHUE TIPAKTHIECCKOW PaboThl « BiusHue pa3nuyHbix (PakTOPOB HA CKOPOCTh
XUMHAYECKON PEAKITANY .

Pacuétnbie 3amaun.

Pacuétbl 1O ypaBHEHUSM XUMHUECKHMX PpEaKIHUi, B TOM YHUCIHE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HUCIOJIb30BAHUEM IMOHATHUA «MAcCOBas
JIOJISl BEILIECTBAY.

Heoprannueckas xumus

Hemeramnel. [lomoxxenne HemetrayuioB B llepumoamyeckoid  cucteme
XUMHYeCKuX 3yieMeHToB J[. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckne CBOWCTBA HEMETA/UIOB. AJIOTPOTHS HEMETALIOB (HA TIPUMEpE
KHCITOpoAa, cephl, hocdopa u yriiepoaa).

XVAMHAYECKHE CBOMCTBA BAXKHEUIIMX HEMETA/UIOB (TajOTE€HOB, CEPHI, a30Ta,
dochopa, yrmepoma ®W  KpeMHHS) W WX COCOWMHEHWH  (OKCHIOB,
KHCITOPOACOICPKAMUX KACIOT, BOJOPOTHBIX COSTUHEHUH ).

[IpuMeHEeHNE BaXKHEHUIIINX HEMETAIUIOB U UX COCIMHEHUM.



Metamnsl. [lonoxxenne meramioB B llepuonnueckoi cucreMe XHUMUYECKUX
snementoB JI. 1. MenaeneeBa. OCOOCHHOCTHA CTPOCHUS SJICKTPOHHBIX 000JI0UEK
atoMoB MeTauioB. O0mme ¢usndeckue cBokicTBa MeTauioB. CIIaBhl METaJIOB.
DNIEKTPOXUMHUUECKUN PsAJl HAMPAKCHUH METAJLIOB.

XVAMHWYECKHE CBOMCTBA BAXKHECHWINIMX META/UIOB (HATPWA, KalWid, KaJbIUH,
MarHui, aIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6ume cnocoObl MolyyeHus MeTauioB. [IpuMeHeHne mMeTayuioB B ObITY U
TEXHUKE.

OKCNEepUMEHTAIbHBIE METOJbl HM3YUCHHS BEIIECTB W WX MPEBPaIlCHUIA:
WM3yUYEeHHE KOJUIEKIMH «MeTalibl W CIUIaBb», 00pa3lloB HEMETAJUIOB, PEIICHUE
SKCIIEPUMEHTAJIbHBIX 33/]a4, HaOMIOJACHWE W ONHCAHWE JACMOHCTPAIIMOHHBIX |
7a00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AIOMUHHUS C PACTBOPaAMH
KHUCJTOT | IEI0UeH, KAUeCTBEHHBIC PEAKIIMHN HA KATHOHBI METAJIJIOB).

PacuétHnbie 3anaun.

Pacuétel Macchl BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaAKIMU BEIIECTB,
pacuéThl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITH OTHO
W3 BEIIECTB UMEET MMPUMECH.

XUMUSA U KU3Hb

Ponp xumum B 00€CIEUEHMHM SKOJIOTHUECKOHN, SHEPreTUUECKOM W THIICBOM
0€30MacHOCTH, Pa3BUTHH MEIAUIIUHBI. [IOHATHE O HAyuUHBIX METOAAX IO3HAHUS
BEIIECTB U XUMHUYECCKUX PEAKIIHIA.

IlpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIMNAX  TPOMBIIUIEHHOTO
MOJTYYECHUS BAKHEHIIINX BEIIECTB.

UenmoBek B MHpPE BEIIECTB W MATCPHUAIOB. BAXHECHIIIHE CTPOUTEIILHBIC
MaTE€pralibl, KOHCTPYKIIMOHHBIC MaTEPUAJIbl, KPACKH, CTEKJIO, KEepaMHKa,
MaTEepraNIbl JJIS JICKTPOHUKH, HAHOMAaTepHasbl, OPraHUYECCKHUE W MUHEPAIbHBIC
ya00peHus.

XUMHS W 3J0POBbE YEJIOBEKA: TPAaBHWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, npaBujia 0€30MacHOTO MCIIOI30BAHUS MPENapaToB ObITOBON XUMHH
B TTIOBCEAHECBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanis  MEXNpeaAMETHBIX  CBA3CH TpPU  HM3YUYeHHMHM  OOImEeH u
HeopraHuueckord XxumMuu B 11 Kimacce oCyIIecTBIAETCSA uepe3 MCMOJIb30BaHNUE Kak
OOIIMX €CTECTBEHHO-HAYUHBIX TMMOHATHHM, TaK W TOHATHH, SBJIAIONIUXCA
CHCTEMHBIMH ISl OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO0mue eCTECTBEHHO-HAYYHBIC TOHSTHSA. HAay4YHBIH (pakT, THIoOTE3a, 3aKOH,
TEOPHs, aHalln3, CHHTE3, KilaccH(pUKamusa, IEePUOAUIHOCTh, HAOOACHHE,
SKCIEPUMEHT, MOACIUPOBAHHUE, U3MEPEHHUE, SBJICHHUE.



duzuka: MaTepusi, SHEPTUsI, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJIMOAKTUBHOCTD, MOJIEKYJIa, SHEPreTHUECKUH YPOBEHD, BEIIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BCIECTBA, (pM3MUECKUE BEJIMUMHBI M SIMHHIBI MX
M3MEPEHUS, CKOPOCTb.

buomorus:  kjeTka, oOpraHm3M, SKocHcTeMa, Owmocdepa, MaKpo- U
MHKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadmst: MuHepasbl, TOPHBIC MTOPOJBI, MOJIC3HBIC HCKOIMAeMbIE, TOTUIMBO,
PeCypCHI.

TexHomorusa: XUMHUUECKas MPOMBIIIJIEHHOCTh, METAJTyPrus, MPOU3BOJACTBO
CTPOUTEIBHBIX MaTepPUaJIOB, CEIbCKOXO3IMCTBEHHOE IIPOM3BOJACTBO, IHIIEBAs
MPOMBINIJICHHOCTh,  (hapMaleBTHUYCCKAsd  HPOMBINUICHHOCTh,  MPOH3BOJCTBO
KOCMETHUECKMX TMpenapaToB, MPOM3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHaJIOB,
3JIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PeE3yjbTaTaM OCBOCHUS
OOyJaOMIMMHCS TPOTPaMM  CPEIHEro oO0mmero o0pa3oBaHus (JTMUHOCTHBIM,
METANpeAMETHBIM W TPEAMETHBIM). HayuHo-MeTOauvecko OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEAHErO OOIIEro
00pa3oBaHUA SBJISETCA CUCTEMHO-ACATEbHOCTHBIN MOAXO0/.

B cooTBercTBHM C CHCTEMHO-IEATECILHOCTHBIM TOIXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIBTATOB OCBOCHHS TPEIAMETa «XUMHUA» HA YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJACICHBI CIICAYIOINNE COCTABIIAIONTUE:

OCO3HAaHHWE OOYYAIOUIUMHUCS POCCUMCKONW TpaKJaHCKOW HMACHTUUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOONPEICICHHUIO;

HaJIMYAe MOTHUBAIAN K 00yUEHHIO;

LIEJICHAMPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIACHUN JTUUYHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CINOCOOHOCTh OOYYaKOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATENBHOCTH TICHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMH, TMPHUCYIAMH TEJTOCTHON
CUCTEME XUMHUECKOTO 00pa30BaHHUS;

HaJIMYHAE MTPABOCO3HAHUS YKOJIOTHUECKON KYJIBTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWTD JKU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE PE3YyJbTAaThl OCBOSHUA TMpeAMETa «XHUMHS» TOCTUTAIOTCS B
eOMHCTBE Yy4YeOHOH W BOCIUTATEIBHOW JCSATEIHPHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U uacajaMyd POCCUICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMAMKW W  MpaBWIaMM  MOBEACHUA,  CIOCOOCTBYIOIIMMH  Mpoleccam
CaMOTIO3HAHMS, CaMOPA3BUTHSA W HPABCTBEHHOTO CTAHOBJIICHUS JIMYHOCTH
00yUaroIIUXCA.

JIndHOCTHBIE PpE3yJbTAaThl OCBOCHWA TmpeaMeTa «XUMHUsS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHON W TMPAKTHUUCCKOW MEATECITHHOCTH
00yJaromMXCs M0 peaji3aluy MPUHATHIX B 00IIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOro0 BOCIIUTAHUS

OCO3HAHMS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXECHUS K 3aKOHY W MPABOMOPAIKY

MPEACTABIICHAS O CONMAJBHBIX HOPMaxX M TpaBWIaX MEXITMIHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJIbHOCTA TPU CO3JaHUH
Y4EOHBIX MPOCKTOB, PEUICHWH YUYEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJIHEHUHU
XUMHUUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MNPUHUMATh MOTHBBI, HAMEPEHUA, JIOTUKY U
aApPryMEHTBI JIPYTUX MIPU aHAIN3E PA3JIMUHbBIX BUJIOB YUEOHOU NEATEIbHOCTH,

2) NaTpUOTUYECKOT0 BOCIIMTAHUSL:

[IEHHOCTHOT'O OTHOILICHWS K HCTOPUYECKOMY M HAy4YHOMY HaCJEIUIO
OTE€UYECTBCHHON XUMHH,

YBOKCHHUS K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTHUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKHW €CTh Pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUHN, KPOMOTJMBBIX  3KCICPUMEHTAIbHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YUEHBIX U MPAKTUKOB;

WHTEpECa M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYUYCHUM W MOCIEAYIOIIEM
aHanm3e WHQPOPMANAXA O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TOBE/ICHHUS,

CIIOCOOHOCTH OLIEHHWBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECCKUMHU SBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBAPUILCH ¢
MO3UILIMI HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHWE NOCIEACTBUNA STHUX
MOCTYMKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHMS LEHHOCTEW 310poBOro W 0e30macHoro odpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOINEHHUA K COOCTBEHHOMY (DHU3MUECKOMY H
MCUXUYECKOMY 370POBBIO;

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

MOHUMAHHUS 1EHHOCTH TIPAaBWJ HWHJUMBUAYAJILHOTO M  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHMS TIOCTACACTBUN M HEMPHUATHS BPEAHBIX MPUBBHIYCK (YMOTPeOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYyPeHHUS );

S) TpyaoBoro BocnuraHusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Yu€OHO-UCCIEA0BATENbCKOM
JEATCNIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYruxX BHJAAX
NEATEIILHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHWHM MPAKTHUUECKUX 3a]a4
COIMAJTHOM HANPABJIICHHOCTH (B paMKaX CBOETO KJlacca, IMIKOJIBI);



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

YBAXKEHUA K TPYAY, JIIOAAM TPYA U PE3yJabTaraM TPYAOBOH AEATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYAJIbHOM TPaCKTOPUH
oOpazoBanusa, Oyaymied mpodeccHH W peaau3anvi COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEH 001IECTRa;

6) 3K0J10rU4YeCKOro BOCTTUTAHMSI:

AKOJIOTUUECKU I1EIECO00PA3HOr0 OTHOIIEHUA K MPUPOJAE, KAK HWCTOYHUKY
CYIIIECTBOBAHHMS KU3HHU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MPOOJieM, BIIUSHUA
3KOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLUAIIBHOMN CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH WCHOJb30BAHUS JAOCTHKCHUM XUMHUM  JJid
PELICHUS BOMPOCOB PAMOHAJIBHOTO MTPUPOAONOJIB30BAHNS,

AKTUBHOTO HEMPUATHA JCUCTBHUM, TMPUHOCAIIMX BPEA  OKPYXKAKOIIEH
MPUPOJIHON Ccpefie, YMEHUs MPOTHO3UPOBATh HEOJArOMPUITHBIE HKOJOTUUYECKUE
MOCTEACTBUA NMPEANPUHUMAEMBIX AEHCTBUNA U TPEAOTBPAIIATh UX;

HAJIMYXS PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIBHOW, KOMMYHHUKATUBHONW M COLIMAJIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHUBOCTOSTh HICOJIOTHUU
xemoobnm,

7) HEHHOCTH HAYYHOTO0 MO3HAHMSI:

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

MOHWUMAHUS CIeM(PUKA XUMWHM KaK HAyKH, OCO3HAHWS €€ pOJid B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEJIOCTHOTO
MPECTABICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbl U UETOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPaHEHUs
MPUPOIHOTO PABHOBECHS,

yOexKAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHUH Uil COBPEMEHHOM
UABUIM3AlAN. B €€ TYMAaHHCTUYECKON HANPaBIICHHOCTA W BAXXHOM pOJA B
CO3/IaHUM HOBOW 0a3bl MAaTE€pUAIbHON KYJIBTYPhI, PEHICHUH TJI00AJbHBIX NpodiemM
YCTOMUYMBOIO Pa3BUTHUA UYEJIOBEUECTBA — CBHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUECKON O€30MacHOCTH, B PA3BUTHM MEIUIIMHBI, OOCCICUCHHUM YCJIOBUI
YCHEMIHOTO TPyAa H OSKOJOTHYECKA KOM(OPTHOW JKM3HM KAXKIAOTO dYJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAaHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HCIOIb30BATh



MOJIy4aE€MbI€ 3HAHUA JIJIA aHAIn3a U OOBACHECHUS SIBJICHUM OKPYXKAIOIIEro Myupa u
MPOUCXOIAIIMUX B HEM U3MEHECHUM, YMEHUA AeiaTh 000CHOBAHHBIC 3aKITIOUCHUS HA
OCHOBE HAy4YHBIX (DaKTOB W WMEIOIIUXCS JaHHBIX C TEIbI0 TOJYUCHUS
JIOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHWUYECKAE 3HAHUSA i
peuieHrsa npodyieM B peajibHbIX KU3HEHHBIX CUTYaIUAX

MHTEPECA K TO3HAHUIO U UCCIIEN0BATENBCKON AEATEIBHOCTH,

TOTOBHOCTM M  CINOCOOHOCTM K  HEMNPEPhIBHOMY  OOpa30OBaHUIO H
CaM0OOOpa30BaHUI0, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWN MO XHWMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEpeca K 0COOCHHOCTAM TPYJa B PasmuuHbIX cepax mpodecCHOHATBHON

JEATENIBHOCTH.
METAIIPEJIMETHBIE PE3VJIbTATDBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHUS YUSOHOTO TpEeaMeTa « XHUMHSI» Ha
YPOBHE CpeaHero odIero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMbIe IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCS
MEKIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TTOHATHSA, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEIUdHKY METOAOB TMO3HAHHS,
WCIOJIE3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECCTBO, SHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTeMa, Hay4YHBIH (DaKT, MIPHUHITAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHU, UCCIICOBaHNE, HAOIIOCHUE, N3MEPEHHUE, IKCTICPUMEHT U JIPYTHE ),

yHUBEPCAIbHBIC YUCOHBIEC NEHCTBUA (TMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYIISTHUBHBIC), o0eCcrneunBaroIIne dhopMupoBaHue (hyHKIHOHATBEHOMT
I'PaMOTHOCTH U COITHAITbHOM KOMIICTCHITNH O0YyUYaOMAXCS,
CIOCOOHOCTH 00yyJarommxcs WCIOIb30BaTh OCBOCHHBIE

MEKIMCLUIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUSA W YHUBEPCAJIbHBIC yUeOHbIE
JEUCTBUSA B ITIO3HABATEIILHOW U COLIMAIIBHOM TPAKTUKE.

MetanpeaMeTHble PE3yJbTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
y4eOHBIMM  TIO3HABATEJIBHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMU
ACHCTBUSAMU:

1) 6azoBble JJoruyecKue AeicTBUS:

caMoCTOATEIbHO  (hOPMYJIMPOBATE W aKTyaJIM3UPOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LENNU JEATEIIbHOCTH, 3a/aBas IApaMeTpbl U KPUTEPUU HX
JOCTHIKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH ¢ MOCTABJICHHBIMU LEIIAMH,

WCTIOJIb30BATh MPU OCBOCHUM 3HAHWUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHA TMOHATHA W YCTAHABIMBATHh WX B3aUMOCBS3b,



HCITOJTB30BATh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIBHBIX (PAKTOB H
SIBIICHUM

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

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXAY H3YYaeMbIMHU
SBJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHUS (MHIYKTHUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMA B PACCMATPHUBACMBIX
ABJICHUSAX, (DOPMYJTUPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MPUMEHSTh B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJICITH, IPEOOPA30OBHIBATh MOICITHHBIC TIPEACTABICHUS — XUMHYCCKHI
3HaK (CHMBOJI) DOJIEMEHTA, XWMHUYecKas (opmysia, ypaBHCHHE XHMHUYECKOW
pEaKIMu — TpPU PEIICHUM YUYEOHbIX MMO3HABATEIbHBIX M MPAKTHYECKHX 3a/1ady,
MPUMEHSTh HA3BAHHBIE MOJICJIbHBIC MPEICTABICHUS IS BBISBJICHUS XapAKTEPHbBIX
MPU3HAKOB MU3yUaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIE HCCJIEI0BATE/IbCKUE JeliCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
peaxkuuu;

(hopMyIMpOBaTh IENTK W 3a4aUX UCCIICTOBAHUS, UCIIOIB30BaTh MOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4YeCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJIETh HABBIKAMH CAMOCTOATEJBHOTO TUIAHUPOBAHUS W MPOBEJACHUA
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro  Pe3ynbTar, (popMyJIHMpPOBaTh
0000IIEHNA U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIICAOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

npuoOpeTarb OMNBIT YUYEHUUECKOM MCCIAEIOBATEIBLCKOM U MPOEKTHOM
NEATECIIbHOCTH, TMPOSBIATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUUYECKUX 3a/ad, MNPUMECHEHUIO Pa3IUUYHBIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HWCTOYHWKAX wWH(GOpManuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHUS, CIPABOUYHBIC MMOCOOUS,
pecypchl MIHTepHETA), aHaIM3WpoBaTh WH(OPMAITHIO Pa3IMIHBIX BHIOB U (HoOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUYNBOCTD;



(hopMyIpOBaTh 3aMPOCHl W MPUMEHATH PA3IMYHBIE METOJBI TPH TIOWCKE H
orbope wuHpOpMaNHMK, HEOOXOMUMON MJIi BBITIOJIHCHHWS yYeOHBIX  3a1ad
ONpeacIEHHOrO TUIA;

mpuoOpeTaTh OMBIT WCTHOIL30BaHMUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OPMY  TIPEACTABIICHUS
uHdopmaru (cxembl, rpadUKh, TAArPaMMBbl, TaOIUIEI, PUCYHKH U APYTHE);,

WCIIOJIb30BAaTh HAyYHBIH SA3BIK B KA4eCTBE CPEACTBA TMpH padore ¢
XUMUYECKON wWHOpMaIMei: TPUMEHATh MEXKNpEeAMETHbIE ((u3udeckue U
MaTEeMaTHIECKHEC) 3HAKN ¥ CUMBOJIBI, (hOPMYJIbI, a0OpeBHATYPHI, HOMEHKJIATY Y

UCIIOJIB30BaTh W MPe0oOpPa3OBBIBATh 3HAKOBO-CHMBOJHUYECKHAE CPEICTBA
HarJITHOCTH.

OBianeHne yHHBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSMM:

3a/1aBaTh BOIPOCHI TIO CYIIECTBY 0OCYXAAeMOM TEMBI B XOJ€ NWAJIoTa W/WH
JMCKYCCUH,  BBICKA3bIBAaTh  HJeH, (POPMYJHPOBATH CBOM  TPEIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHSI TIPEVIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yhbTAaTOB IMO3HABATEIIBHOW JCSATEIIBHOCTH,
MOJTYYCHHBIX CAMOCTOATEIHFHO WM COBMECTHO CO CBEPCTHUKAMHU TIPH BBHITIOJTHCHAH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHYECKOH padOThl TI0 MCCIICIOBAHUAIO CBOWCTB
M3Y4aeMBbIX BEIECTB, PEANM3aIlii yaeOHOTO MPOECKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJibTaTaM TPOBEAEHHBIX HCCACAOBAHUMN MyTEM COTJIACOBAHWA TIO3WIUH B
X0/e 00CY)AECHUSI U 0OMEHA MHEHHUSAMH.

OBianeHne yHHBEPCAJTbHBIMH PEryJIATHBHBIMH JeHCTBUSMMI:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJISATH CBOIO IMO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3a7add, KOHTPOJUPOBATh M 1O MEpPe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEJIaracMblii  aJICOPUTM  JCUCTBUH TIpHU
BHITIOJTHEHWM YYEOHBIX W HWCCIASAOBATEIBCKAX 3a/ad, BHIOMpATh Hambosee
apdexTuBHBI crmOoco0 WX perieHuss ¢ y4ETOM TOJYyYEHHS HOBBIX 3HAHWH O
BEIECTBAX Y XUMHUUYECKHUX PEAKITUAX

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATECTHHOCTH Ha OCHOBE CaMOaHAIA3a
¥ CAaMOOIICHKH.

INPEJAMETHBIE PE3VJIbTATDBI

10 KVIACC

IIpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «Opranudeckas XuMHS»
OTPaXKaroOT:

chOpMHUPOBAHHOCTh  TPEACTABIACHUM O XHMHYECKOM  COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOW KAPTHUHBI MHpPa, POJIA XUMHHA B TIO3HAHWMW SIBJICHUU



Opupossl, B (POPMHPOBAHMM  MBIIUIEHUS W KYJbTYPHl JIMYHOCTH, €&
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM 17151 peLIeHHs MPAKTUIECKUX 33134
¥ SKOJOTHUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO M TPHUPOIHOM
cpee;

BJIQJICHAE  CHCTEMOM  XMMHMUYECKHX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATUA (XMUMHUYECKWH SJIEMEHT, aToM, 3JIeKTPOHHAA
000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, XUMUUECKAS
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpaIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIA OOBEM, YTAEPOAHBIN CcKeleT, (YHKIMOHAIbHASA TPYIIIa,
paauKal, U30MepHs, U30MEPbI, TOMOJIOTUYECKUH PAZ, TOMOJIOTH, YTJIEBOAOPOIbI,
KHACJIOPOJ M a30TCOACPIKAIINE COCAMHEHHS, MOHOMED, TOJIMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIAPHBbIE COCIMHEHUS), TEOPUU U 3aKOHBI (TCOPHUS CTPOCHHSA
opranndeckux BemecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKANH A3BIK XUMHH, MHUPOBO33PECHUYECCKHE 3HAHUA,
JeXale B OCHOBE MMOHMMAHWA MPUUMHHOCTA W CHCTEMHOCTH XHUMHUYECKHUX
ABNICHUH, (PAKTOJOTHUECKHE CBEICHUS O CBOWCTBAX, COCTaBE, MOJIYYCHHH U
0€30MacHOM HWCIOJb30BAHUM BAKHEHIIMX OPraHUYEeCKUX BEIIECTB B OBITY H
NPAKTHUECKOHN NeATEIbHOCTH UEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHMI BBISBJIATh XapPAKTEPHbIE MPU3HAKKA TOHATHUH,
YCTaHABIMBATh MX B3aMMOCBS3b, WCIMOJB30BATh COOTBETCTBYIOIIUE MOHATUSA TPU
OTKMCAaHUM COCTaBa, CTPOCHHUSA U MPEBPAIICHUN OPraHNUECKUX COSAMHEHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XUMHUUECKYIO CHMBOJIMKY IS
COCTaBJICHHS MOJIEKYJAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKWX BEIIECTB W YPABHEHUH XUMHUYECKMX PEaKIui,
W3rOTABIMBATh MOJEIN MOJIEKYJI OPTaHMYECKHX BEUIECTB JJIA WIUTIOCTPALMHA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOSHMUS;

c(hOpMUPOBAHHOCTh YMEHHUH yCTAHABIMBATh MPHUHAICKHOCTh H3YUCHHBIX
OPraHMYECKMX BEIIECTB MO WX COCTaBY W CTPOCHHUIO K OMpPEACIEHHOMY
KJIacCcy/Tpynmne coeAuHeHu# (YTIeBOJOPOAbI, KHCIOPOA M a30TCOAEPIKAIINE
COCIMHEHHS, BBHICOKOMOJICKYJISIPHbIE COCAMHEHWA), [aBaTh MM Ha3BaHHUA IIO
cucremarnueckoir HomeHknarype (IUPAC), a takke NpUBOAWTH TPUBHAIBHBIC
HA3BaHWA OTACIBHBIX OPraHWYECKUX BEIISCTB (ITHICH, TPOMWICH, AlleTHUJICH,
STUJICHTIIUKOJb, THULEPUH, (eHomN, (opManbAeTu, aueTAIbACTHI, MypaBbHHAS
KHCJI0TA, YKCYCHAsl KHCIOTa, OJIEMHOBAs KMUCJIOTA, CTEAPUHOBAsA KUCIIOTA, TIIOK034,
dbpykTO3a, KpaxMajl, IeJUTI003a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHHA OMNPEACNATh BUABl XWMHUYECKOW CBA3M B
OpPraHUYECKUX COCAMHEHUAX (OJMHAPHBIEC U KPATHBIE),



c(hOpMHUPOBAHHOCTh YMEHHUS NPHMEHATH TIOJIOKEHHUS TCOPHH CTPOCHHS
oprannueckux BemiecTs A. M. bytnepoBa 11t 00bSICHEHUA 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCT ~ YMEHHMM  XapaKTEPW30BaTh  COCTaB, CTPOCHHE,
(m3uYecKkre M XHMHYECKHE CBOMCTBA THIIMYHBIX NPEACTABUTEICH Pa3IAYHBIX
KJTACCOB OPTaHMYECKUX BEIMIECTB (METaH, 3TaH, STHJICH, MPOINWJICH, alleTHIICH,
oytaaueH-1,3, metunOyTtaauen-1,3, OEH30JI, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
TJIATICPUH, (DEHOJI, alleTaIbICTHA, MypaBbUHASA W YKCYCHAs KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, TeJUTION03a, aMAHOYKCYCHAsI KUCJIOTA), WIUTFOCTPUPOBATHh TEHETHUECKYIO
CBSI3b MEXKIY HMMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUYECKMX PEAKIUH ¢
HCIIOIb30BAaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUHUKH YTJICBOIOPOIHOTO
coipbsi  (HepTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepadboTKH |
MPAKTUYECKOE MPUMEHECHHUE MPOIYKTOB NMepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYHCICHUS TI0 XHMHUYCCKUM
ypaBHeHHUSM (Macchl, 00BbEMA, KOJUYECTBA MCXOJAHOTO BEMIECTBA WJIM MPOMYKTa
pEaKiMu MO W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB WJIM MPOAYKTOB PEAKITHH ),

c(hopMHUPOBAHHOCTh YMCHHMM BJIaJACTh CHUCTEMOW 3HAHHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHHWA, UCTIOJIb3YEeMbIX B XMMHH MPH U3YUECHUH BEIIECTB U
XUMHUYECKUX ABJICHHUH (HAOIOICHNE, N3MEPEHUE, SKCTICPUMEHT, MOJICTUPOBAHNUE),
HCMOJIb30BaTh CHUCTEMHBIE XMMWUECKHE 3HAHUSA i1 MPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYyallMAX, CBA3AHHBIX C BEIIECTBAMH W HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh IIPaBUjia TOJIb30BAHMS XUMHYSCKOM
nmocyioi U J1abopaTopHbIM OOOPYJAOBAaHMEM, a TaKXKe MpaBUiia OOpaIleHUA C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJIHCHHIO J1a00PaTOPHBIX
XHMHYECKHX OTMBITOB;

c(hOpMHUPOBAHHOCTh YMCHHH IIAHAPOBATh M BHINOJHITH XUMHUYSCKUU
AKCTICPUMEHT (TIPEBPAIEHNS OPTaHUISCKUX BEIECTB MTPH HATPEBAHUH, TTOTYUCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BCINECTB, AcHATypaIs OCKOB MPH HArpeBAaHWMW, IBETHBIC PEAKIUUA OCJKOB) B
COOTBETCTBHM C TMpaBWJIAMH TEXHUKA O€30MACHOCTH TMpU OOpallieHuu ¢
BCIIECTBAMUA U JTADOPATOPHBIM O0OpPYJOBAHUEM, TPEACTABIATh PE3YJAbTAThI
XUMHUYECKOTO SKCTIEPUMEHTA B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOMIAX
peaknnii ¥ GopMySTUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIM3UPOBATh XHUMHUCCKYIO
uHOPMAIMIO, TOIy4aeMyl0 U3 pPa3HBIX HWCTOYHWKOB (CPEICTBA MacCOBOM
uHdopmarm, MaTepHET M ApyTHX);



c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWia  SKOJOTHUYECKH
1EJecO000pa3HOr0 TOBEACHUS B OBITY W TPYJOBOU MACATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYIKAKOMIEH MPUPOIHON Cpejibl, OCO3HABATH
OMAaCHOCTh BO3/CHCTBUA HA >KMBBIC OPraHW3Mbl OMNPEACIIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMAs cMmbica mnokazarensa [1/IK, modacHAT, Ha mpuMepax crnocoObl
YMEHBIIICHUS W MPEAOTBPAICHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJI0BEKA,

JUIsl 00Y4YaroIIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS. YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX [O3HAHUS BEIIECTB M
XUMHUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX W CJa0OBUIAIIMX OOy4YalOIUXCA: YMEHHE HCMOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiing mis 3anucu XUMHYECKHX

dhopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSCHMSA Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHUMWYSCKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHH B TO3HAHWUW SBJICHUH
OpUpPoOabl, B  (DOPMUPOBAHHUHM MBIIUICHHUS W KyJIbTYPHl  JIMUHOCTH, €&
(byHKITMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM JIJT PEHICHUS MPAKTHUYSCKUX 3a1a4
W SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMSA K CBOEMY 3JI0POBBIO W MPHUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XWMHMYECKHMX  3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aToM, HW30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTA I aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIH OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTD, CTEIEHb OKHUCIICHUS, XUMHUUYECKas CBA3b
(KOBAJICHTHASI, MOHHASI, METATMUECKAs, BOJOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
TAMBl ~ XMUMWYECKUX  PEAKIMH, PacTBOpP, AJICKTPOJIUTHI, HEAIIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAsT JAUCCOLMAIUA, OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKON PEAKINN, XUMHYECKOEC PAaBHOBECHE), TCOPUW W 3aKOHBI (TEOPHS
3JICKTPOIIMTHYECKON auccomnumanuu, nepuoanyeckuii 3akoH JI. M. Menneneena,
3aKOH COXPAHEHHS MAacCChl BEIECTB, 3aKOH COXPAHCHHS W TMPEBPAICHUS SHEPTUU
PU XUMWYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XUMHH,
MMPOBO33PEHUYCCKHE 3HAHUS, JIe)KalllMe B OCHOBE NMOHUMAHUS MPUUMHHOCTH H
CUCTEMHOCTH XHMHUCCKUX SBJICHHUH, (PAaKTONOTHMYSCKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIyYSHUH U 0€30MacHOM MCMOJIb30BAHUN BAXKHEHIIINX HEOPraHUUYECKUX
BEIIIECTB B OBITY M MPAKTHUECKOM ACATEIIBHOCTH UETIOBEKA,



c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC TMPU3HAKKA TOHSTHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, WMCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUA MPHU
OMUCAHWUW HEOPTraHWYECKUX BEIIECTB U UX NIPEBPAIICHUH;

c(hOpMHUPOBAHHOCTh YMCHHH HCIOJIb30BaTh XUMHWUYECKYIO CHMBOJIUKY IS
coctaBicHAs  (OpMyJa  BEIIECTB W  YPaBHEHWH XUMWUYECKHX  PEaKIIH,
cuctematnueckyro HomeHnknarypy (IUPAC) u TpuBuansHbie Ha3BaHUS OTACITBHBIX
HEOPTaHWYECKUX BEMICCTB (YrapHbIH Ta3, YTJACKUCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETAIEHAS N3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHC);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEACIIATh BaJICHTHOCTD W CTEMIEHb OKUCIICHUS
XUMHUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTABA, BUJA XMUMHUUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAst, BOJOPOIHASA) B COCTUHEHUAX, THII
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEIecTBa (aTOMHAs, MOJIEKYJISpHAs,
WOHHAS, METAJUTMYECKAs ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTaHWMUCCKHUX
COCIMHCHHUM,

c(hOopMHUPOBAHHOCTH YMEHH I YCTaHABJIMBATH MPUHAIIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBY K OMPEACIEHHOMY KIacCy/rpymrme
COCTMHCHUN (MMPOCTHIE BEIIECTBA — METAUTBI U HEMETAJUIbl, OKCHJIBI, OCHOBAHMSI,
KHUCITOTHI, aM(POTEPHBIE THAPOKCHIBI, COJTH);

c(hOopMHUPOBAHHOCTH YMEHHN PACKPHIBATH CMBICH MEPHOANUYECKOTO 3aKoHa /.
H. Menaeneera u AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOULYIO, OOBACHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTePHU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3jeMeHTOB 1-4 mnepuoaos Ilepuoanueckoit cucTteMbl
xuMHaUYecKkuXx siemeHToB J[. M. MenaemeeBa, HCIONB3ys IMOHATHS «S-, p-, d-
3JIEKTPOHHBIC opOuTaIny, «IHEPTETUYECKHUE YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB XMMHMUECKUX 3JIEMEHTOB M UX COCIUHCHHI
1o nepuoaam u rpynnam [lepuoanyeckoit cucteMsl XuMAYECKUX 3eMeHToB 1. .
Menneneena,

c(hOpMHPOBAHHOCTh  YMEHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XAMHWYECKUE CBOMCTBA HEOPraHMYECKWX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHUECKON CBSA3M MEXAY HEOPraHWYECKUMU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA,

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(UIIMPOBATH XMUMHUYCCKHUE PEAKITUH TIO
Pa3TUYHBIM TIPU3HAKaM (YUCITy W COCTaBy PEarvupyronuX BEIIECTB, TETUIOBOMY
adexTy peakimn, U3MEHEHUIO CTETICHEH OKHCIICHHS 3JEMEHTOB, 0OPAaTUMOCTH
PEaKIAN, yIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABJISTh YPABHCHHUS PEAKIMA Pa3TUIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIMA MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPH KOTOPBIX 3TH PEAKIUKA UAYT J0 KOHIA;



c(hOpMHUPOBAHHOCTh YMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKIAIOIIHAE
KQUEeCTBEHHBIH COCTAB PpA3IMUYHBIX HEOPTraHWUECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM TTyTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAaHMUCCKHUX
BEIIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
pPEaKIuA OT PA3IMIHBIX (PaKTOPOB; XapaKTep CMEIEHU XUMHUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeMTHEro Bo3aekcTeus (mpuniui Jle [llaTennse);,

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYECKHE IPOIECCHI,
JICXKAIUE B OCHOBE MPOMBIIUICHHOTO TMOJIYYE€HUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHWNH 00 OOMMWX HAyYHBIX TPHUHIATIAX W
AKOJIOTUUECKUX TPOOIeMax XMMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIUHUCICHHUS C WCIIOIH30BAHUEM
MOHATHA «MAcCOBasi J0JiA BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MPU XUMUYECKUX PEAKIMAX, MACChl BEILIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOIO M3 YYACTBYIOIIMX B PEAKIMU
BEIECTB, TEIIOBOTO 3dekTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BCIECTB, IPEBPAIICHUAS U COXPAHEHUS SHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjIa MOJIb30BAHMS XUMHYCCKOM
nmocyioi U J1abopaTopHbIM OOOPYJAOBAaHHEM, a TaKXKe MpaBUiia OOpaIleHUA C
BCIIIECTBAMHA B COOTBETCTBHH ¢ MHCTPYKIIMAMH TIO BBITIOJIHCHHIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BHITIOJHATh XUMWYECKHMA
AKCTICPUMEHT (PA3NOKEHNE TEPOKCHAA BOAOPOJA B MPUCYTCTBHUM KaTalM3aTopa,
OMPENC/ICHUE CpeAbl PACTBOPOB BEIIECTB € MOMOIIBK  YHUBEPCAJIBHOTO
WHINKATOPA, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITHH,
peaknuu WOHHOTO OOMEHA, KA4eCTBEHHBIC PEaKIMu Ha Cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMEHTAIBHBIX 33134 10
TemaMm «Metame»y u «HemeTammey) B COOTBETCTBHHM C TMPABHJIAMHA TEXHUKH
0€30MacHOCTU NPHU OOpAIEHUHU C BEIIECTBAMU U JIADOPATOPHBIM 00OPYAOBAHUEM,
MPEACTABIIATh PE3YJIbTaThl XUMHUYECKOTO JKCIEpUMeHTa B (dopme 3ammcu
YPaBHEHHUI COOTBETCTBYIONINX Peakiiii U (hOPMYJIMPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYECKA aHAIM3UPOBATH XHMHUYCCKYIO
uH(OpPMAITHIO, TOJIy4aeMyl0 U3 Pa3HBIX HMCTOYHWUKOB (CPEACTBA MaCCOBO
KOMMYHUKaIu, IHTepHeT U ApyTHX);



c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWia  SKOJOTHUYECKH
1EJecO000pa3HOr0 TOBEACHUS B OBITY W TPYJOBOU MACATENBHOCTH B LEIAX
COXPAHEHMS CBOErO 3JI0POBbSl U OKPY’KAKOIIEH MPUPOJHONW Cpelibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMBbIC OPTaHU3Mbl ONPEICAEHHbBIX BEIIECTB, TOHUMAs
cmbicn nokazarenss [IJIK, mosicHATh Ha mnpuMepax CHnocoObl YMEHBILICHHUS U
MPEIOTBPAILCHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIs 00YYaroIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTAMM 3J0POBbS: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX [O3HAHUS BEIECTB M
XUMHUUYECKUX SIBJICHUIA;

JUISL  ClIeNbIX W CJA0OBUIAIIMX OOy4YalOIUXCA: YMEHHE HCMOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy 0Oo3HaueHui JI. bpaiing mis 3anuch XUMHYECKHX

dhopmyi.










































YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

» Xumus, 10 xmacce/ I'abpuensa O.C., Octpoymos U.I'., Cmagkos C.A .,
AkumonepHoe odiectBo «M3narensctBo «lIpocsenieHue»
» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AkumonepHoe odiectBo «M3narensctBo «lIpocserieHue»

METOANYECKUE MATEPUAJIBI JIJISA YUUTEJIA

JlabopaTopHoe 00opya0BaHHEe (XMMHUYECKHAE PEAKTUBBI, XUMHUECKAs TIOCyAa |
T.J.)

Harnsaaasie marepuansi(I1CX3, Tabnuia pacTBOPUMOCTH, SICKTPOXUMUICCKAN
PA HANPSKCHW METAJIJIOB, YUMMCSI PEITaTh 3a/1a4H )

HHI[I/IBI/II[yaIIBHBIe KapTO4YKH I10 TCMaM

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETI
UHTEPHET

1. http://www.chemnet.ru ITopran ¢pyHIaMeHTAIPHOTO XUMHUYECKOTO
oOpazoBanusa Poccun

2. http://him.1september.ru Bee mis yumrens xumun
http://school-sector.relarn.ru/nsm/ Xumus Uit BCEX: WJUTFOCTPUPOBAHHBIC
MaTepHuasbl Mo 00IIeH, OpraHNnIECKON U HEOPraHWUECKOH XUMUH

3. http://chemistry.narod.ru Mup xumun

4. http://www .hij.ru Xypran "Xumus u XKuzsp - XXI Bek"



5.http://www.chem.msu.ru/rus/olimp/ IIIkobHBIC OTUMITHAIBI TTO0 XUMHUHN
6. http://www.chem100.ru/ CipaBouHMK XUMHUKA

7. https://college.ru/himiya/TpeanpoBounbie TecTl EI'D






		2023-09-15T18:22:21+0300
	станица Ловлинская
	Лущаков Александр Николаевич
	я подтверждаю этот документ




