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MNOACHUTEJIbBHAS 3AIIMCKA

IIporpaMma 10 XWMMHM Ha YPOBHE CcpeaHero oOiiero o0pa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®enepannmny, TpeOOBaHUN K pe3yJibTaraM OCBOEHUA
(dbenepanpHOli  00pa30oBaTEIIFHOM MPOrpaMMBl CpeAHero odmero o00pa3oBaHUS
(®OIT  COO), mnpencrasaeHHbix B  DemepallbHOM  TOCYJAPCTBEHHOM
oOpazoBatenibHoM ctranaapre COOQO, ¢ yuérom KoHuenuuu mnpenogaBaHusd
yaeOHOTO TIpeAMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHm3aIusax Poccuiickoit
Oenepanuu, pealn3yrOIIMX OCHOBHbIE 00pa30BaTEIbHBIE MNPOrpamMMbl, U
OCHOBHBIX ToNiokeHni «CrTparerud pa3BUTHS BocnuTaHua B Poccuiickoit
Oenepanmn Ha miepuon mo 2025 roma» (Pacmopsokenme [lpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKEe MpOrpaMMbl MO XUMHH, K OINPEACTICHUIO
o0l1e# cTpaTreruu oO0y4YeHUs, BOCIIMTAHUSA U PAa3BUTHS OOYyYAIOIIUXCS CPEACTBAMHU
yueOHoro npeamera «Xumusy s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyasbabie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LETEH,
COACPKaHUsA, Pe3yJbTaTOB OOyUYeHHUS M TPeOOBAHMI K YPOBHIO MOATOTOBKH
BBHITTYCKHUKOB,

XUMHUUECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTYCKHUKAMH
00111c00pa30BaTENIbHONM  OpraHM3alluy, SBIISICTCA HEOTHEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXXWAT 3aBEPIIAIOIIMM  ATAlloM pealu3aliid  Ha
COOTBETCTBYIOIIEM €My 0Oa30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJOCTHOM CHCTEME XMMHYECKOrO0 OO0pa3oBaHWs. OTH LEHHOCTH KacaroTcs
MO3HAHWA 3aKOHOB TIPHPOABI, (POPMUPOBAHHUS MUPOBO33PECHUS U OOITECH KyIbTYPHI
YEJIOBEKA, a TaKXKE DSKOJOTUUECKM OOOCHOBAHHOTO OTHOIIEHHWA K CBOEMY
3I0POBBIO M TMPUPOAHONH cpene. Peanusyerca xumuueckoe oOpa30BaHHE
00yYaroIMXcsd Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHusA CPEACTBAMHU YueOHOTO
npeaMera «XUMHS», COJACPKAHUE W TOCTPOECHUE KOTOPOTO OMNPEICIICHBl B
MporpaMMe TO0 XUMHH C y4€TOM Crenu(pukd HAyKHM XHMHH, ¢ 3HAUCHHS B
MO3HAHWW TIPUPOJBI W B MATEPUAIBHON JXKW3HM OOIIECTBA, a TAKXKE C YUETOM
O0IIUX 1EAeH W MPUHLMUIOB, XaAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero o0iero oopaszosanus B Poccuiickoit ®enepanmu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WMIPAeT 0coOyIO POJib B
COBPEMEHHON IMBWJIN3ALMK, B CO3JaHUM HOBOM 0a3bl MATEpHAIbHOU KYJBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (DOPMHUPOBAHUE PAMMOHATIBHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHHUE LIEJTOCTHOTO MPEJICTABJICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (POPMUPYETCS B XMMHUH HA OCHOBE TOHMMAHWS
BCIIIECTBEHHOI'O0 COCTAaBAa OKPY’KAKOIIETO MHPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOSHHUEM BEIECTB, UX CBOWCTBAMH M BO3MOXKHBIMHU 00JTACTAMHU TPUMEHEHHS.



TecHO B3aUMOJICHCTBYS ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUA CTaja
HEOTHEMJIEMOHN YACThIO MUPOBOM KYJIbTYPbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO
TPpyAa W KU3HU KAXKI0TO wieHa oOmecTtBa. COBpEeMEHHAas XUMHUA Kak Hayka
CO3UJIaTeIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUH HaMpaBJieHa Ha PEIICHUE
r100aabHBIX TPOOJEM YCTOMUYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUUECKOH, MUIIEBON, SKOJOTUUECKON O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cooTtBercTBUM ¢ OOIIMMHM LEAAMH W MOPUHIMOAMH CPEIHEr0 OOIIEro
oOpa3oBanusa cojaepxkanue npeamera « Xumusy (10—11 kmaccsl, 6a30BbIi YPOBEHB
W3YUCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOIMIEKYIbTYPHYIO TMOATOTOBKY
o0ydJaromumxca, HEOOXOJUMYI0O UMM  JJid  BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUCHTHPOB, YCIHCIIHOTO BKIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKCHHS
00pa3oBaHUA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuMu - peamMera  «XuUMHUS»  SABJIAIOTCA  0a30BbIE  KypChl —
«Oprannueckasd xumus» U «OOm@as W HEOPraHWueckas XWUMHS», OCHOBHBIM
KOMIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIAKOTCA OCHOBBI 0Aa30BOM HAyKHW: CHCTEMa
3HAaHWH N0 HEOPTaHMUYECKON XWMUM (C BKJIIOUECHHWEM 3HAHWH W3 OOIIEH XWMUH) H
Oprann4eckor xumun. GOpMUPOBAHWE NAHHOW CHCTEMbl 3HAHWU NPU HW3YYCHUH
npeaMera 00eCneurBAET BO3MOXKHOCTh PACCMOTPEHUA BCETO MHOr0o0paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHMA, 3aKOHOB U TCOPUI XUMUHU.

CrpykTypa coaepkaHusi KypcoB — «Opranwdeckas xumusay u «OOmas u
HEOpraHWYecKas XuMHus» cpopMupoBaHa B MpPOrpaMMe MO XWMHUHA Ha OCHOBE
CUCTEMHOr0 TOAXOJAa K HW3YUYEHHIO Y4eOHOro marepuaja #u 0oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  Pa3BUTHUEM  3HAHWW HAa  ONPEACIIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce OpraHMYeCKON XUMHUM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUECKON TEOPUM CTPOEHUS OPraHUYEeCKHX
COCAMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXUMHUECKHX H  SAIEKTPOHHBIX
MPEACTABICHUA O CTpoeHuHu BemecTB. CBeaeHus 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUHM — OT YIJIEBOJAOPOJOB JO CJIOKHBIX OMOJOTHUECKHU
AKTUBHBIX COEAMHEHWN. B Kypce OpraHmyeckol XuUMUW TMOJIY4arOT Pa3BUTHE
chopMHUpOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEPBOHAUATHHBIC
MIPEACTABIICHAS O XUMHUYECCKOW CBSI3H, KIIACCH(DUKAIMMOHHBIX MMPU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUA, O XUMUUYECKON PEAKIINY.

[Ton HOBBIM yrJIOM 3peHUA B NpeaMere «XuMHus» 0a30BOr0 YpOBHS
paccMaTpUBAETCAd M3YUYEHHbIE HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
TEOPETUUECKHIA Marepuan # (PAKTOJIOTUUECKHE CBEJACHUS O BEMIECTBAX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HeopraHuyeckas
XUMHUA» OOYyYarolUMCSl MPEIOCTABIACTCA BO3MOMKHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANUECKOTO 3aKOHA C OOIIETCOPETUUECKUX M METOAOJOTUUECKUX TMO3UIINH,



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

Ennnas cucrema 3HaHWNA O BaXKHEHINIMX BEIIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBaX W MPUMEHEHWH, A TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTU H
3aKOHOMEPHOCTAX TMpOoTeKaHus jAomnoiHaercs B kKypcax 10 wm 11 kiaccos
AJIEMEHTAMH COJICPKAHUA, HMEIOIIUMHU KYJIbTYPOJIOTHUYECKUI W MOPUKIATHOMN
XapakTep. OTH 3HAHHWS CHOCOOCTBYIOT TMOHUMAHUIO B3aMMOCBS3M XUMHUU C
JPYTUMU HayKaMH, PacKpbiBAlOT €€ pojb B IMO3HABATEILHOW M MPAKTUUYECKOMN
JEATEIIbHOCTU 4YEJIOBEKA, CIMOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, MOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
npoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECCKH OCMBICTUBATH WH(OPMAIUIO H
NPUMEHATh €€ JUIsl TIONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaJbHbIX |
AKCMEPUMEHTAIBHBIX MCCIICIOBATENIbCKUX 3a7a4. B 1eaoM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHA  M3YUYCHHS  OPUEHTUPOBAHO  Ha
dbopMmupoBanue y 0O0ydJalOMMUXCS MHUPOBO33PEHUYECKON OCHOBBI IS TTOHUMAHUS
dunocodckux waeH, TakuX KakK. MaTEPHAITBHOE CIWHCTBO HEOPTaHUYECKOTO H
OpPraHWYEeCKOro Mupa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TIO3HABAEMOCTb TMPUPOJHBIX SBJICHUH MyTEM SKCIEPUMEHTA U
pEeIIeHUsT TMPOTHBOPEUYHMI MEXKAY HOBBIMH (paKTaMHM W TEOPETHUCCKHUMH
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUHN 3KOJIOTHYECKUX MPOOJIEM, a
TaKke NpoOiaeM cOEpPEKEHUA FSHEPIETHUECKUX PECYPCOB, ChIPhS, CO3/IAHHUS HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnane pemeHua 3amad BOCHUTAHMS, PA3BUTHSA M COLMAIM3ALIAU
00y4Yaroluxca MPUHATHIE MOPOrpaMMON MO XUMHUHU MOJAXOAbl K OMNPEACTICHUIO
ColepXaHUs W TOCTPOCHHUA TIpeAMETa MpeayCcMaTpuBaioT (GopMupoBaHue
VHUBEPCAJIbHBIX  YUYEOHBIX JEHCTBUHM, UMEIOIMX 0a30BO€ 3HAUCHUE I
Pa3JIMUHbIX BHJAOB JICATEIBHOCTH: PEIIEHUs MNpoOjeM, MNOUCKA, aHajau3a |
o0OpaboTku wHpOpMAIK, HEOOXOTUMBIX I MPUOOPETEHUS OIBITa TPAKTHICCKOM
U UCCJIEA0BATENbCKON ACATEIBHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTtuke mnpenogaBaHus XUMHH KaK HAa YPOBHE OCHOBHOTO OOILEro
00pa3oBaHusA, Tak U HA YPOBHE CpeAHEro 00Iero oOpa3oBaHusl, IPH ONPEACICHUN
COJICPKATENIbHOW XapaKTEPUCTUKU 1IEJeH HW3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAAWNMOHHO TPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUUYECKON HayKW Kak O0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJIHOTO0 M3 KOMIOHEHTOB MHUPOBON KylbTypbl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHHIO LENeH W3YUYEHHs
MPEAMETA ABJISIETCSA BIOJHE ONPABAAHHBIM.



CornacHoO JaHHOW TOYKE 3PEHUS TJIABHBIMHU LIECJISIMU HU3YUCHHS MpPEaMeTa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 i1.) apnsrores:

e (OpPMHUPOBAHHE CHCTEMBl XMMHYCCKHX 3HAHHM KaK  BaKHCHIICH
COCTABJIAIOILIEH €CTECTBEHHO-HAYYHOW KApPTHHBI MHPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPHH XUMHUH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W TMOHWMAHHWE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHUE C UCTOpPHUEH
WX Pa3BUTHSA U CTAHOBJICHHUS,

o (opmMupoBaHHE W PA3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKUUH, HEOOXOIMMBIX MJid MNPUOOpPETCHUS
YMEHUH OpPHUEHTUPOBATHCS B MHUPE BEIICCTB W XWUMHUYCCKUX SIBJICHHM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU;

e Ppa3BUTHE YMECHUH U CIIOCOOOB ACATENIBHOCTH, CBA3AHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM  XMMHYECKOTO HKCHEPUMEHTa, COOJIOACHUEM  TPaBUII
0€30IMacHOro O0paIleHMs C BEIIECTBAMMU.

Hapsany ¢ stuM, conepxarenbHas XapaKTepUCTHKA LEJICH U 3a/1a4 U3yYeHUd
MpeaMeTa B MPOrpaMMe Mo XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TPHOPHUTETAMH B CHCTEME CpeAHero odiiero odpazosanus. CeroaHs B
MpPENOJAaBAaHUM XUMHUM B OOJbIIEH  CTEMEHM OTAAETCA  MPEANOUYTEHHUE
MPAKTUUYECKON KOMIIOHEHTE COJCpXKaHUA OOyUeHHS, OPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00I1€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HAaOOpOM 3HAHWM, a (PYHKIIMOHAIBHONH TPAMOTHOCTBIO, TO €CTh CIOCOOAMU M
YMEHUSMH aKTHBHOTO TIOJYYCHHS 3HAHWN W NMPUMEHEHHUS WX B PEATBHON JKU3HHU
JUISl PEIICHUS MMPAKTUUECKUX 3a/1ay.

B cBam3m ¢ sTMM mpu mM3ydeHWH TmpeaMeTa «XWMHS» JOMHHHPYIOIICE
3HAQUCHUE MPUOOPETAIOT TAKUE LICJIA U 3aJ]a4H, KaK:

ajganTanys oO0y4YarolMXCcs K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dopMupoBaHWE  WHTE/UICKTYaJIbHO  PA3BUTOW  JUYHOCTH,  TOTOBOH K
caMOO00Opa30BAHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX YXKU3HEHHBIX CUTYAITUAX, CBA3aHHBIX C BEIISCTBAMH M HX
MPUMEHEHUEM

dopMmupoBanre 'y OOYyYarOMUXCS  KJIFOYEBBIX  HABHIKOB  (KJIFOYEBBHIX
KOMITICTEHITHAH), WMECIONMX YHUBEPCAIBHOE 3HAYCHUE [UIS PaA3IUYHBIX BHUIOB
JEATENBHOCTH, PEIICHUS TPOOJIeM, TOUCKa, aHainu3a W 00paboTku MH(pOpMaIuHy,
HEOOXOIUMBIX i1 TPUOOPETECHUS] OMNbITa ACATENBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TMO3HAHMM XUMHH, a TaKXKe Ui OLEHKU C MO3UIUH
AKOJIOTHUUECKON O€30MacCHOCTU XapakTepa BIUSAHUSA BEIIECTB M XUMHUECKHX
MPOLIECCOB HA OPraHu3M YEJIOBEKA W MPUPOJIHYIO CPEY;



Pa3BUTHE TO3HABATEIFHBIX HWHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIIUXCA: CHOCOOHOCTH CaMOCTOSTENBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C )KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHBIE WH(POPMAIIMOHHBIC TEXHOJIOTHW IS TIOMCKA W aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUN XHMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y OOYUAIOIITUXCS aCCOMMATHBHOTO M JIOTHYECKOTO
MBINIEHUS, HA0MIOAATeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPH TUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
AKCIICPUMEHTA;

BOCMUTAaHUE Yy oOOydawomuxcs yOeKAEHHOCTH B  T'YMAHMCTHYECKOU
HAIPaBJICHHOCTA XHWMHH, €€ BA)XXHOW POJIM B PEMICHUW TIOOATBHBIX TPOOIEM
PaITMOHAIIFHOTO TPHUPOIOTIONF30BAHMS, TIOTIOTHEHHS YHEPTETHICCKAX PECYPCOB U
COXPAHECHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHWSA HEOOXOTUMOCTH OEpPEeKHOTO
OTHOMICHUS K TPHPOJAEC W CBOEMY 3J0POBBIO, a TaKKe NPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEHICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUCSCKUMH SIBJICHUSMH.

B yueOHOM miaHe cpeaHero oOIIero o0pa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIE
MIPEAMETHI».

OO01ee uncIo 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUU, HA 0230BOM YPOBHE
cpennero ooOrmero obpasoBanus, cocrapisier 68 wacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gwaca (1 gac B Hemelmo).



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYeCKOi XUMUH

[Tpenmer opranndeckoil XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEpUANIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. Bytneposa, €€ ocHOBHbBIE MTOIOXKeHUSA. CTPYKTYPHBIC (POPMYJTBI
OpraHWYeCcKuX BemecTB. [omonorua, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[Ipeacrasnenne o kinaccudukammu OpraHUMdecKuXx BemecTB. HoMmeHkmarypa
OPraHWYECKUX COCTUHEHUH (CHUCTeMaTWdeckas) W TPUBWAJIbHBIC HA3BaHUSA
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILECTB.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
O3HAKOMJICHHE ¢ 00pa3llaMHh OPraHWYECKHX BEIIECTB W MaTepUalaMU Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OPraHWYECKUX BEIIECTB, HAOMIOACHHUE U
OMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
MIPY HarpeBaHuy (TUTaBJICHHUE, OOYTJIMBAHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUYECKHU psa. MetaH U »3TaH —
MPOCTEHIITHE TIPE/ICTABATEIN AJIKAHOB. (DU3MUECKHE M XHUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPEHMS), HAXOXKICHWE B TMPUPOJEC, TOJYyUCHUE W
MPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PA. DTWIEH U NPONMUJICH —
MPOCTEHIITHE TIPE/ICTABATEIN AJIKCHOB. (DU3MUECKHE W XWUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHUWA, THApPATAIlMN, OKHUCICHHUS |
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

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

AJIKMHBI. COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUUECKUHN pAl. ALETUICH
— TPOCTCHININNA TIPEICTAaBUTEIh aJKWHOB. COCTaB, CTPOCHWE, (UBMUECKHE U
XUMUYECKHUE CBOMCTBA (PEakIMy THAPWPOBAHMS, TaJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), TIOJTyUYCHNUE U IPUMEHEHHE,

Apensi. benson: cocrtas, crpoeHue, (PU3NUECKHE W XHUMHYECCKHE CBOHCTBA
(peaknuu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TONYUCHUE W MPUMEHECHHE. 101y0:
cocmas, cmpoenue,  Quzuyeckue U  Xumuyeckue — Ceolcmea - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUS), NOAyYyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTHUeckas CBA3b MEXAY VYIJICBOAOPOAAMH, TPUHAMICKANIUMHA K
Pa3IMUHBIM KJIaccaM.

[IpupoaHbie MCTOYHWUKH YTJIEBOAOPOAOB. [IpupoaHbii Ta3 W TOMYyTHBIC
Hedraapie ra3pl. Hedts u €€ mpomcxoxkaenne. CrocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWUHT (TEPMUYCCKUH, KaTaJuTHUYeCKuid), mupoiu3. [lpomykrer
nepepadoTku HePTH, WX TPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHbIH
yTOJIb ¥l IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHA:
O3HaKOMJICHHME C oOpa3lamMu TUIaCTMAcC, KAay4yKOB M PE3HHBI, KOJUICKIHH
«Hedpts» wm  «VYromp», MOAENTHPOBAHWUE  MOJIGKYJ  YIJICBOJOPOJAOB U
raJIOTeHOMTPOU3BOAHBIX, TTPOBEACHNE MPAKTUICCKOW PabOThl: TOMYUCHHUE ITHICHA

Y U3YUYEHHUE €TO CBOUCTB.

PacuétHbie 3anaun.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEAKIUU (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MJIH MPOAYKTOB PEAKITHH ).

Kucjsiopoacoaepsxkamue opraHudecKue coeJUHEHUs

[IpenenbHble OJHOATOMHBIE COMPTHL. METAaHON W 3TAHOJ. CTPOCHHE,
(vzuueckne W XMMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajIaMH,
raJIorTeHOBOJIOPOIAMH, TOPEHHUE), TpUMEHEHHE. BomopoaHbie CBA3M MEXAY
MOJIEKYJIaMU CIUPTOB. [[eCcTBHE METAHOJIA M 3TAHOJIa HA OPraHU3M UYEIOBEKA.

MHOroaToMHbi€  COMPTHI. ODTWICHIJIMKOJb W  TJIMILEPUH. CTPOCHHE,
(vzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IEIOYHBIMH
METajlIaMH, KAaueCTBEHHAS PEAKIMs HAa MHOTOATOMHBIC crmpThi). [leficTBue Ha
opraHusMm 4desioBeka. [[puMeHeHue riniepuHa U STUICHTJTUKOJIA.

®deHos:  CTPOCHHWE MOJIEKYIbl, (QHU3NUECKNEe W XUMWUYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowusl. DopManbierui, alCTAIBACTUI. CTPOCHHUE,
(rzuuecke W XMMHUYECKHE CBOMCTBA (PEaKIMM OKWCICHUS M BOCCTAHOBJICHUS,
KAueCTBECHHBIE PEAKITUH ), TIOJTYUECHUE U IPUMECHEHHE.

OOHOOCHOBHBIE TIPEACNIbHBIC KApOOHOBBIE KHUCIOTH. MypaBbuHAs U
YKCyCHAsi KHUCJIOTHI. CTPOCHHE, (PU3NUECKHe W XUMHUYECKHUE CBONCTBA (CBOMCTBA,
oOmue JuIst Kiacca KACOT, Peakiusa 3TepupUKaINN), TTOYICHHE U TPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KHUCJOTHl KaK MPEJACTABUTENIA BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLjia Kak COJIA BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIIEE NCHCTBUE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ maponus
coXHBIX 3¢upoB. XKupsel. 'mapomns xupos. [IpuMmenenne xxupoB. bruomorndeckas
POJIb JKUPOB.



VYrneBonel: cocTaB, Kiaccuukaums ~— yriaeBoAoB  (MOHO-, JOW- H
nonucaxapuabl). [ moko3a — npocTeiiimii MOHOCaxapua: OCOOCHHOCTH CTPOSHUs
MOJIEKYJIbI, (PU3NYECKUE W XHMHYECKHE CBOWCTBA (B3aMMOJECHCTBHE C
ruapokcuaom Menu(ll), oxucaenne aMmuadHbIM pacTBOpoM okcmma cepedpa(l),
BOCCTAHOBJICHHE, OPOXEHHE TIIOKO3bl), HAXOXKICHUE B TPHPOJAE, MPUMEHEHHE,
ounonornueckas pojb. ®orocunTe3. ®PyKTO3a KaK M30MEP TITHOKO3HI.

Kpaxman u nenntonosa kak mpupoaHeie moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3MYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEAKLUs C HOJOM).

OKCIEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHA:
NpOBEJCHUE, HAOMIOJCHUE W OINUCAHWE NEMOHCTPALMOHHBIX OIBITOB. TOPEHHUE
CIMPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIIEHWE 3TAHOJA
okcuaom Mmenu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHCTBHE TIMIEPUHA C
ruapokcuoM Menu(ll)), anbaernos (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rmapoxcumom wmeau(ll), B3laumopeicTBHE Kpaxmana ¢ HOAOM),
NPOBEJCHHUE MPAKTUUECKONH PadOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Boruucnenns mo ypaBHCHHMIO XHWMHUYECKOW PpEaKIUu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3OTCOEpIKaIe OPTaHUYECKHE COSTUHEHUS.

AMUHOKHUCIIOTH Kak amM(pOTepHbIe OpraHndeckue coeanHeHus. dOuznueckue
¥ XMUMHWYECKHE CBOMCTBA aMMHOKHCIOT (HAa mpuMepe ThuiuHa). buonorunueckoe
3HAYeHHE aMUHOKHUCIOT. [lenTuasl.

benkn kak mpUpPOMHBIE BBHICOKOMOJICKYJIAPHBIE coeanHeHus. [lepsuunas,
BTOPUYHAsA W TPETUUYHAs CTPYKTypa O€NKOB. XHMMHWYECKHE CBOWCTBA OCJKOB:
THIPOJIN3, ACHATYpalHsl, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCNEPUMEHTAIBHBIE METOJBl HM3YUYCHHS BEIIECTB W WX MPEBPAIICHHA:
HAOIIOICHNE W OMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpaIsa OCIKOB MPH
HArpEeBaHUM, LIBETHBIE PEAKIIUN OEIIKOB.

BbIcoKOMOJIEKYISIPHBIE CO€THHEHHS

OCHOBHBIC TIOHATHSA XUMWW BBICOKOMOJICKYJISIPHBIX COCIMHCHHM: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3ALH, CPEAHSISA MOJEKYIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUH —
NOJTUMEPU3ALINA U TTOTMKOHACHCALUA.

OKCNEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHA:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanmuzanmst MeXIIpeAMETHBIX CBS3€H MPU M3YUCHUHA OPTaHUYECCKOW XUMHUH B
10 kmacce OCYIIECTBIISIETCA Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJIA OTACITBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CHHTE3, KiIacCUUKaIus, MEPUOIUIHOCTh, HAOMIOACHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Marepusa, OHEPrusA, Macca, aroM, DJJIEKTPOH, MOJIEKya,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BCIECTBA, (U3NUCCKUE BENTMUUHBI U €AMHUITB UX H3MEPEHUS.

buomorus: kierka, opranusm, Omocdepa, oOMEH BeEIIECTB B OpPraHH3ME,
doTocuHTE3, OMOMOTHUYECKH aKTWBHBIC BeIecTBa (OCNKH, YIJICBOMBI, KHPHI,
dhepmeHTHI).

['eorpadmsa: MuHEpaIbl, TOPHBIC TIOPOJBI, TOJIC3HBIC UCKOMAEMBIE, TOTUTHABO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAJIBHOTO THTAHMS,
MOIOIITHE CPE/ICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAE MPENapaThl, MaTepHajIbl U3
HUCKYCCTBCHHBIX i CHHTCTHUECKHX BOJIOKOH.

11 KJIACC

OBLIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnyeckyie 0CHOBbI XUMHM

XUMUUECKUNA 3ieMeHT. AToMm. SAapo aroma, H30TONBL. DIEKTPOHHAA
o0oyi0uKa. DHEPTeTUUECKUE YPOBHU, TIOAYPOBHHA. ATOMHBIC opOuTan, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCIpEaCICHUsA 3JIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOJIOB. DIICKTPOHHAS KOH(PHUTYpaIys aTOMOB.

[Tepuoanueckuii 3axkoH u [leprnoandeckas cucreMa XUMUYECKUX SJIEMEHTOB
. U. Menneneesa. CBA3b NEPUOAMUECKOTO 3aKoHA U [lepuoanueckoil cucTteMbl
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHCHUS CBOMCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB MO TpynnaM M MEPUOJAM.
3HauCHUE NEPUOANUECKOrO 3aKOHA B PAa3BUTUM HAYKHU.

Ctpoenune BemiecTBa. XUMHUECKas CBSI3b. BHJIbl XWMHYECKOM CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJSPHASA, MOHHASA, METajuimdeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWUMHYECKOW CBs3M (OOMEHHBIH W JTOHOPHO-
akuenTopHbii). Bomopomnas cBs3b. BaleHTHOCTh. DNEKTPOOTPHUIIATEIHHOCTS.
Crenenb okucneHnus. MOHbI: KAaTUOHBI U AHUOHBI.



BemiectBa  MOJIGKYJIIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELUECTB OT TUIIA KPUCTAJIIIMUECKON PELIETKH.

[Tonatue o AucnepcHbBIX cucTeMax. VMICTUHHBIE W KOJJIOMAHBIE PACTBOPHI.
MaccoBas 1051 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHEHUH. Homenkmatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHUECKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIUX K PA3TMYHBIM KJIaCCaM.

Xumuueckass — peakmusa.  Kiaccudukanus  XMUMHAUYECKWX — PEaKWid B
HEOPraHUYECKON M OPraHWYECKOW XUMHUH. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPALLECHUA SHEPTUHU MPU XUMUUYECKUX PEAKIUSX.

CKopoCTh peaknuu, €€ 3aBUCUMOCTh OT Pas3auuHbIX (pakTopon. OOpaTumbie
peakuuu. XUMHYECKOe paBHOBecue. DakTOpel, BIUAKOIIAE HA COCTOSHHE
xumMudeckoro pasHosecus. [ Ipuanun Jle [latense.

OnekTponuThueckas aucconuanysa. CunbHbIe U caa0bie dekTponauTtsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTEbHBIE PEAKIINY.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
neMoHcTpauua taonui «llepuoanueckas cucreMa XUMUYECKUX anemeHToB J[. M.
Menpaeneepa», M3ydUeHHE MOJCNEH KPUCTANIMUECKUX PEIIETOK, HAOIMIOJCHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (PA3IOKECHHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KAaTAIN3aTOPa, ONMPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHWBEPCATHOTO WHAMKATOPA, PEaKIWA HWOHHOTO OOMeHa),
MPOBEICHUE TIPAKTHIECCKON PaboThl «BiusHue pa3nuyHbiXx (akTOPOB HA CKOPOCTh
XAMHAYECKON PEAKITANY.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHUSM XUMHUECKHX PpEAKIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKUE PACUEThI, PAcU€Thl C HUCIOJIb30BAHUEM TMOHATHUA «MACcCOBas
JTOJISl BEILIECTBAY.

Heoprannueckas xumust

Hemetannel. Ilonmoxxenne HemetayuioB B llepumoamyeckoid  cucteme
xuMHuUeckux 3jieMeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOECHHS aTOMOB.
dusznyeckne CBOWCTBA HEMETA/UIOB. AJITIOTPOTHS HEMETAIOB (HA TpPUMEpE
KHCITOpOoa, cephl, hocdopa u yriiepoaa).

XVAMHAYECKHE CBOMCTBA BAXXHEUIIMX HEMETA/UIOB (TajOTEHOB, CEPHI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) W WX  COCIMHCHWH  (OKCHIOB,
KHCITOPOACOICPKAMMNX KACTIOT, BOJOPOAHBIX COSTUHEHHH).

[IpuMeHEeHNE BaXKHEHUIIINX HEMETAJUIOB U UX COCAUHCHUI.



Metamnsl. [lonoxxenne merammoB B llepuoanueckoil cucTeMe XMMHYECKHX
snemenToB JI. 1. MenaeneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000I0UEK
atoMoB MeTauioB. O0mue ¢u3uueckne cpoicTBa MetaioB. CIUtaBel METAILIOB.
DJIEKTPOXUMHUUECKUN Pl HAMPAKCHUA METAILIIOB.

XVAMHWYECKAE CBOWCTBA BAXKHEHWIIMX METAUIOB (HATPUH, KaJWi, KaJbIIHi,
MarHui, afOMUHUH, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHUH,

OO0ume cnocoObl MoydyeHUus MeTauioB. [IpuMeHeHHe MeETayioB B OBITY H
TEXHHUKE.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB M MX MPEBPAIICHUN:
M3YUEHUE KOJUIEKIMU «MeTajuibl U CIUIaBbl», 00pa3lOB HEMETALIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a7au, HAOMIOJEHUE M OIMUCAHUE JEMOHCTPALMOHHBIX U
Ja00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHA ATIOMUHUA C PacTBOpPaMH
KHUCJTOT | IEI0UeH, KAUECTBEHHBIC PEAKIIMN HA KATHOHBI METAJIIOB).

PacuétHbie 3anaun.

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

XuMHS U KU3Hb

Ponp xumum B 00€CIIEUEHMHM SKOJIOTHUYECKOHN, SHEPreTUUECKOM W THIICBOM
0€30MaCHOCTH, Pa3BUTUM MEAMIMHBL. [IoHATHE O HAayyHBIX METOJAX MO3HAHUA
BEIIECTB U XUMUUYECKUX PEAKIIHAMN.

[IpencraBnennss 00 OOWMX HAYYHBIX MPUHIMUIAX [POMBILLIEHHOTO
MOTYYECHUA BAKHEHIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUATIOB. BAKHCUIINE CTPOUTEIIBHBIC
MaTtepuanabl, KOHCTPYKIHOHHBIE MAaTepuaibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl I 3JIEKTPOHUKHA, HAHOMATEPHUANIbl, OPraHUYECKUE U MUHEPAIbHBIC
yA00pEeHUS.

XuMHUA W 3J0POBbE HYEIIOBEKA: MPABUJIA HCIOJIB30BAHUSA JICKAPCTBEHHBIX
MpenapaToB, MpaBuyia OE€30MACHOIO UCIOJIb30BAHUS MPENApaToB ObITOBOW XUMHUHU
B TTIOBCEIHECBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzaumss  MEXNPEIMETHBIX  CBSI3¢H TNpU  M3ydeHUW oO0med wu
Heoprannueckoi xumuu B 11 kjracce OCyIIECTBISAETCS YEPE3 MCMOJb30BAHUE KaK
OOIUX €CTECTBCHHO-HAYUYHbIX TMOHATHUH, TaK W TOHATUNA, ABJISIOLIUXCS
CUCTEMHBIMH JJIS1 OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO HHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSATHSA. HAY4YHBIM (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJu3, CHHTE3, KIaCCU(UKANNA, TEPUOANUHOCTh, HAOIIONCHUE,
3KCIEPUMEHT, MOJICIIAPOBAHUE, U3MEPEHUE, ABJICHHUC.



®duznka: MaTepusi, FHEPrusi, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOI, PaIMOAKTUBHOCTb, MOJICKYJIA, SHEPreTUUECKUI YPOBEHD, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHUEC BENICCTBA, (PU3MUECCKUE BETUUMHBI W SAUHUITB WX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, OSKOcHCTeMa, Owocdepa, wmakpo- u
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadmsa: MuHEpaIbl, TOPHBIE TTOPOABI, TOJIE3HBIE UCKOMIAEMBbIE, TOTUTHABO,
pECYpPCHI.

TexHomorusa: XUMUYECKAsT MPOMBIIUICHHOCTh, METAJLIyprus, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEJIbCKOXO3SIMCTBEHHOE TMPOU3BOACTBO, MUIIEBAA
MPOMBITIVICHHOCTh,  (papMmarieBTHUeckass  MPOMBINUICHHOCTh,  MPOW3BOCTBO
KOCMETHUUECKUX MpPenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIOB,
AJIEKTPOHHAA MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yjbTaraM OCBOCHUS
OoOydJaoMMUMHCS TPOTPAMM  CPEIHEro oO0Imero o0pa3oBaHus (JTMIHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTtogumueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO OOIMEro
00pa30oBaHUA SABJISIETCS CUCTEMHO-AEATETLHOCTHBIN TTOIXO/I.

B cooTrBercTBHM C CHCTEMHO-AEATEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YBTATOB OCBOCHUA TpeaMera «XWMHUsS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISAIONINE:

OCO3HAHHE OOYYaIOIIMMHUCS POCCUUCKOM TpakJaHCKOW HIACHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIEHOCTH M CaMOOTIPEACIICHHIO,

HaJIMYAe MOTHUBAIAA K O0yUCHHUIO,

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH JIMUHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUMU,

TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENHHOCTH TICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TPUCYIIIAMH IEIOCTHOMN
CUCTEME XUMHUECKOTO 00pa30BaHuUs;

HaJIMYXe MTPABOCO3HAHUS YKOJIOTHUCCKON KYJIbTYPhl U CIOCOOHOCTH CTABUTh
IIETN ¥ CTPOWThH KU3HECHHBIC TIIAHBI,

JIndHOCTHBIE PE3yJbTAaThl OCBOSHUA TMpeAMETa «XWUMHUS» JTOCTHTAIOTCS B
COMHCTBE Y4YeOHOH ¥ BOCMUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
T'YMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U UAcajaMyd POCCUMCKOro TPaXKAAHCKOro OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOPMaMW W  TPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IMPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBCHHOTO CTAHOBJICHHUA JIMYHOCTH
00yYaroIInXCA.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHONW W TMPAKTHUYCCKOW AESITEIIbHOCTH
o0OydJarommXcs M0 peajii3aluy MPUHATHIX B 00IMIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOro BOCIUTAHUS

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEMH,
YBAXXEHUS K 3aKOHY W MPABOMOPAIKY,

MPEACTABICHAS O CONMAJBHBIX HOPMAax W TPaBWIAX MEXKITMUYHOCTHBIX
OTHOMICHWH B KOJJICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMPU CO3JaHUH
y4eOHBIX MPOECKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUU
XUMUUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUA, JIOTUKY H
ApPryMEHTHI JIPYTUX MPU aHAIIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATENIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILCHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJEeAUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B 00OJIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XWUMHUHU, OCO3HAHUA TOTO, UTO AOCTHXKCHUS HAYKW €CTh PE3yjbTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  SKCIEPUMEHTAIIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/AQ YYEHBIX U MPAKTUKOB,

WHTEpECa M MO3HABATEJIbHBIX MOTHMBOB B TMOJYYCHHUM W MOCIEAYIOIIEM
aHanm3e WHQPOPMANAKA O TEPEIOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEACHUA,

CIIOCOOHOCTH OLIEHMBATh CUTYAIMU, CBA3AHHBIE C XUMHUUYECKUMU SIBJICHUSAMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILEH ¢
MO3UILIMIA HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME TOCJEACTBUH 3THUX
MOCTYMKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHMS LIEHHOCTEW 310poBOro W  0Oe3omacHoro odpasza  KW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHHUA K COOCTBEHHOMY (DH3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOMmoIeHUsT TpaBuia O€30MacHOro oOpallleHus C BellecTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU AEATENBHOCTH,

MOHUMAHMS LEHHOCTH TPAaBWJ HWHJIMBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MacCHOro MOBEACHUS B CUTYALUAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHMS TIOCTEACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPeOICHUS
QJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4e€0OHO-UCCIEI0BATEIBCKOM
JNEATENIbHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPUECKOW M APYruxX BHJAX
NEATEIIbHOCTH,

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPAKTHUECKUX 3a]a4
COIMAJTbHOM HANIPABJICHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJIBI);



WHTEPECA K MPAKTHUCCKOMY HU3YUEHHUIO MPOdeCcChid pa3IudaHOro pojaa, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS NMPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIFOIAM TPYAA U Pe3ybTaraM TPYAOBOH IEATEIIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOW TPaeKTOPUH
obpazoBanusa, Oyaymied npodeccHH M peaau3aiiid COOCTBEHHBIX JKW3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

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

MOHUMAHMA TJIOOAJTBHOTO XapakTepa SKOJIOTHYECKUX MPOOJeM, BIUSHUA
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATIBHOU CPEbI,

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JAOCTHKCHHM XUMHUM  JJid
PELICHUS BOMPOCOB PAMOHAJIBHOTO MTPUPOAONIONIB30BAHNS,

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYIKAKOIIECH
MPUPOJIHON Ccpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJOTHUYECKHUE
MOCTEICTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATH WX,

HAJIMYXS PA3BUTOTO 3KOJOTMUYECKOTO MBIIIJICHUS, SKOJOTUYECKON KYJIBTYPHI,
OnbITa NEATENTBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOMW M COLIMAIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TNPOTHBOCTOSTh HUICOJIOTHUU
xemodoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIeM(PUKA XUMWHM KakK HAyKH, OCO3HAHHWS €€ pOJihd B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKA, B
MO3HAHUW MPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJieM COXPAHCHUS
MPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
UABWIM3AlAN. B €€ TyMaHHCTUYECKON HANPaBIICHHOCTH W BAXXHOM pOJA B
CO3/IaHUM HOBOW 0a3bl MAaTE€pUATIbHON KYJbTYPbI, PEUIEHUHU TJIO0ATBHBIX MPOOJieM
YCTOMUYMBOIO Pa3BUTUA UYEIIOBEUECTBA — CBHIPhEBOU, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCICUCHUH YCJIOBUI
YCHEIIHOTO TPyAa H OSKOJOTHYECKA KOM(OPTHOW JKM3HH KAXKIAOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTA METOJIOB
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH MCIOJIb30BATh



MOJIy4aE€MbI€ 3HAHUA JIJI aHAJIM3a U OOBACHECHUS SIBJICHUM OKPYXAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUHN, YMEHUA JeiaTh 000CHOBAHHBIE 3aKJIFOUEHHUS Ha
OCHOBEC HAydHHIX (DaKTOB W WMECIOMMXCA JAaHHBIX C TMEJIbI0  TOJYUYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XWMHUYECKHAE 3HAHUSA i
peuieHrs npodyieM B peajibHbIX JKU3HEHHbBIX CUTYaIUAX;

MHTEPECA K O3HAHUIO U UCCIIEA0BATENBCKON NEATEIbHOCTH,

FOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHUIO, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWU MO XWMHHU B
COOTBETCTBHHU C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEpeca K 0COOCHHOCTAM TPyJa B pasmuuHbIX cepax mpodeccrnoHaTbHON
NEATEILHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YUSOHOTO MpeaMeTa « XHMHSI» Ha
YPOBHE CpeAHEro 00Iero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIe I (OpMHpPOBAHHMS  MHPOBO33PEHUA  OOyYaArOIIUXCSA
MEXKIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIEHAYUHbBIE TTOHATHSA, OTPAXKAIOIIHE
IIEJTOCTHOCTh HAYYHOM KapTHHBI MHpPa W CHenuUKy METOJOB IIO3HAHUA,
UCIOJIE3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHS, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, MIPHUHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIEOBAHNE, HAOIOICHUE, M3MEPEHHUE, IKCIIEPUMEHT | JIPYTHE);

YHUBEPCAIbHBIC YUCOHbIEC NEHCTBUA (IO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYJISITUBHBIC ), 00eCTneunBarOIINE dhopmupoBaHue (hyHKIHOHATBEHOMT
TPaMOTHOCTH U COITUAITbHOM KOMIIETCHITH O0YyJaIOIMAXCS,
CIOCOOHOCTH o0yyaromumxcs UCIOJIb30BaTh OCBOCHHbIE

MEKIUCLIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS U YHUBEPCAJbHBIE YUEOHBIC
JIEUCTBUSA B ITIO3HABATEIILHOW U COLIMAJIBHOM MPAKTHKE.

MetanpeaMeTHble Pe3yJbTarbl  OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMHA
yUeOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHBHBIMU
JEUCTBUSAMMU.

Osaajaenne YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMU
ACHCTBUSAMU:

1) 6azoBble JToruYecKne AeicTBUS:

caMOCTOATEIbHO  (OPMYNIMPOBATH M AKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LEMNW JEATEIIbHOCTH, 3a/aBas IApaMeTpbl U KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJITATHI AEATEIBHOCTH C MOCTABJIEHHBIMHU LEAMU,

WCTIOJIb30BATh MPU OCBOCHUM 3HAHWUM TPUEMBI JIOTMYECKOTO MBILLUICHUAS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHA TMOHATUA W YCTAHABJIMBATh WX B3aUMOCBA3b,



HCIOJTE30BATh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIBHBIX (PAKTOB W
SIBIICHUM

BHIOWPATh OCHOBAaHWUA W KPUTEPUH Ui KIacCH(UKAMKA BENMIECTB U
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
SABJICHUSIMHU,

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

MPUMEHSTH B MPOLECCE MO3HAHUS, UCTOJIb3YEMbIE B XUMUU CUMBOJIMUECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATH MOJICTBHBIC IPECTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) DJJICMEHTA, XHMHUecKas (opmysa, ypaBHEHHWE XHUMHYECCKOU
pEaKIMu — TpPH PEIICHUM YUYEOHbIX MMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSATH HAa3BaHHBIC MOJCITbHBIC TIPEICTABJICHUS /TSI BHIABIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUHA.

2) 0a30BbIe HCCJIEI0BATEIbLCKUE JeliCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaxkuuu,

(hopMynupoBaTh 1MENW W 3a4aUM UCCIACAOBAHMS, HCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSATEJBHOTO T[UJIAHUPOBAHUA W TPOBEIACHUA
YUCHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJI0M
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0  Pe3ysbTar, (HOpMyIupoBaTh
0000IIEHNA U BBIBOJbl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOAETIAaHHON padoTe;

MpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIIEAOBATEIbCKOW M MPOCKTHOM
NEATCNIbHOCTH, TPOSBIATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHCHHIO Pa3JIMUHbIX
METOJI0B MTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHGoOpMamuu (HAYYHO-
MONyJIsIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBbIE MMOCOOUS,
pecypcel MaTepHETa), aHaIM3upoBaTh WH(OPMAIHIO PA3IMYHBIX BHIOB W (HOpM
MPEJCTABIICHUS, KPUTUUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIC METOBI MPH TIOWCKE H
orbope wuHpOpMaNKMKM, HEOOXOMUMON MJIi  BBITIOJIHCHHWS YYeOHBIX — 3a1ad
ONpEeaEIEHHOrO TUIIA;

mpuoOpPeTaTh OMBIT WMCHOJB30BAHKUS HH(MOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTUH W PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBIICHUS
uHdopmaru (cxeMbl, rpadyku, TrarpaMmbl, TAOJIAIIBI, PUCYHKH U APYTHE);,

WCIIOJIb30BaTh HAyYHBIH A3BIK B KadeCTBE cpeacTBa mnpw paboTe ¢
XUMUYECKOW wWH(OpMAIMei: TNPUMEHATh MEXNpeAMETHbIe ((du3udeckue U
MaTEeMaTHIECKIC) 3HAKKU U CUMBOJIBI, (hOpMYJTbI, aO0pEeBUATYPHI, HOMEHKIIATYPY;

WCIIOJIb30BaTh W MPeoOpPa3OBBIBATh 3HAKOBO-CHMBOJHMYECKHAE CPEICTBA
HarJIATHOCTH.

OBnaneHne yHHBEpPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/71aBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOM TEMBI B XOJ€ JUajaora H/Uin
JMCKYCCUH,  BBICKA3bIBaTh  WICH, (POPMYJIHPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTENIHHO BHITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yIbTaTOB IMO3HABATEIBHON NEATCILHOCTH,
MOJIYYCHHBIX CAMOCTOATEIHFHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHCHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 MCCICAOBAHUIO CBOMCTB
M3y4aeMBbIX BEIECTB, PEAM3aIlii yaeOHOTO MPOECKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHWMN MyTEM COTJIACOBAHUS TO3WIUH B
x0/€ 00CyXAeHNSI 1 0OMEHA MHEHHUSAMH.

OByageHne yHUBEPCAJIbHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJIATH CBOIO IMO3HABATEIIBHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3aJa4d, KOHTPOJUPOBATh M 1O MEpPe
HEOOXOJUMOCTH KOPPEKTUPOBATh MPEIJIAracMblil  aJIrOPUTM  JCUCTBUNA TIpHU
BHITIOJTHEHAW YYEOHBIX W HWCCIASAOBATEIBCKUX 3a7ad4, BHIOMpaTh HamboJee
ahdexTuBHBI crmoco0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX Y XUMHUUYECKUX PEAKITUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA Ha OCHOBE CaMOAHAJIN3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3yabTaThl OCBOCHHMSA Kypca «OpraHuyeckas XuMUSI»
OTPAXaroT:

chOpMHUPOBAHHOCTh  NPEACTABIACHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KAPTHHBI MUPA, POJA XWMHWA B TIO3HAHWMW SIBJICHUU



npupoasl, B (OPMHUPOBAHWH  MBIIUICHAS W KYJBTYpbl  JIMYHOCTH, €&
(hyHKIIMOHATHHON TPAMOTHOCTH, HEOOXOIUMOMN TS PETIICHUS TPAKTHICCKUX 3a1a
U KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO M TPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOW  XUMHYECKHX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINE TOHATAA (XUMWYECKHHA DJIEMEHT, aToM, DSJIEKTPOHHAS
00o0JI0uKa aromMa, MOJICKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas W COKpaIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM OO0BEM, YIJCPOMHBIM CKEIET, (PYHKIMOHAIBHAS TPYMIa,
paaviKai, U30MEpHUs, U30MEPHI, TOMOJIOTHUSCKHM PsJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCITIOPOJ, W Aa30TCOJCPKAIMHUE COCAUHCHHS, MOHOMED, TOJMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSAMHEHUS ), TEOPHUH U 3aKOHBI (TCOPHUS CTPOCHUS
opranudeckux pemiectB A. M. byTimepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKale B OCHOBE TOHWMAHUS TPUUYAHHOCTH W CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (PAKTOJIOTHUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, MONYYCHUH U
0€30MacHOM HCITOJIb30BAaHWM BAXKHEHUINIX OPTaHWMYECKUX BEIIECTB B OBITY H
MPAKTHYECKOHN ACATEIIEHOCTH YETOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHbIC MPU3HAKKA TOHSTHM,
yCTaHABIMBATh WX B3aWMOCBS3b, WCTOIH30BATh COOTBETCTBYIOIINE TMOHATHS TPH
OTIMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHIUH OPTaHUIECKUX COCTMHCHHUI,

c(hOpMHUPOBAHHOCTh YMCHHH HCIIOJIb30BATh XUMHWYECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHWX BEMIECTB W YPAaBHCHWN XWMHUYCCKUX  PEAKIIHM,
W3TOTABJIMBATh MOJCIA MOJIEKYJI OPTAaHMYECKUX BEMICCTB IS WLTIOCTPAITUH WX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH MPHUHAUICKHOCTh HM3YUEHHBIX
OPraHMYECKUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMPEACTIEHHOMY
KJIacCy/Tpynmne CcoeauHeHui (yriaeBOAOPOABI, KHCIOPOA U  a30TCOACPIKAIIHe
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), MaBaTh WM Ha3BaHUA TI0
cucremarnueckoin HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHAIbHBIE
Ha3BaHUS OTACIBHBIX OPTaHWUYECKWX BEIISCTB (ITHJICH, MPOTMWICH, alleTHIICH,
ATUJICHTJIMKOJb, TJIHIEPUH, (eHon, QopMmanbaerua, anerajibAeThu, MypaBbUHAS
KHUCITOTA, YKCYCHAs KHUCJI0Ta, OJICMHOBAA KUCJI0Ta, CTeapHHOBAs KUCIIOTA, TJIFOKO3a,
(dbpykTO3a, KpaxMajl, IeJUTI003a, TIUIHH);

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



chOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKCHHS TECOPHH CTPOCHUSA
oprannueckux BemiecTs A. M. bytneposa st 00bSICHEHUA 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHHUS MACChl BELIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
(bm3udYecKkre M XHMHYECKHE CBOMCTBA THIUYHBIX IPEACTABHTEIICH Pa3IMUYHBIX
KJTACCOB OPTaHMYECKUX BEMICCTB (METaH, 3TaH, STWICH, TPOMWJICH, alleTHIICH,
oyraamen-1,3, metunOyTtaauen-1,3, OEH30JI, METAHOJ, 3TAHOJ, STUJICHIJUKOJb,
TIALICPUH, (DEHOJI, alleTalIbJCTHA, MypaBbUHAS M YKCYCHAas KHCIIOTHI, TJIFOKO3a,
KpaxmaJi, TeJUTION03a, aMUHOYKCYCHAsI KACIIOTA), HUTFOCTPUPOBATH TCHETHUECKYIO
CBSI3b MEXKIY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
HCIIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYII;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh HCTOUYHUKH YTIIEBOAOPOTHOTO
Coipbsi  (He(pTh, TPHPOAHBIA Ta3, Yroyib), CIHOCOOBI WX TMepepadoTKH W
MPAKTUYECKOE MPUMEHECHHUE MPOYKTOB MepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYUCICHUS TI0 XHMHUYCCKHAM
ypaBHeHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOMHOTO BEMICCTBA WIJIM TPOIYKTA
pEaKIMu TO W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHHN ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHUKW 00 OCHOBHBIX
METO/IaX HaYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XMMHUH MPHU U3YUECHUH BEIECTB U
XUMHUYECCKUX ABJICHUH (HAOOIEHNE, N3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHNE),
WCMOJIb30BaTh CHUCTEMHBIE XMUMWUECKHE 3HAHUSA i1 MPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYaIlMAX, CBA3AHHBIX C BEIIECTBAMM MW HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMIOAATh PaBUjIa TOJIH30BAHMS XHUMHYCCKOM
nocyaot W nmabopaTopHbiM O0OpYJOBaHHMEM, a TaK)Ke MpaBujia OOpalleHUA C
BEIIICCTBAMH B COOTBETCTBUHM C MHCTPYKIMSMH TI0 BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHYECKHX OTMBITOB;

chopMHUPOBAHHOCTh YMCHHH IIIAHAPOBATh M BHIIOJHITH XUMHUYSCKHU
AKCTICPUMEHT (TIPEBPAIEHUS OPTAaHUIECKUAX BEIIECTB IPU HATPEBAHWH, TIOJTYUCHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BCIECTB, ACHATypaIus OCKOB TMPH HArpeBAaHWMW, IBETHBIC PEAKIUUA OCIKOB) B
COOTBETCTBHM C TpPaBWJIAMM TEXHUKA O€30MACHOCTU TMpU OOpallieHuu ¢
BCIIECTBAMU H J1TADOPATOPHBIM  O0OPYAOBAHUEM, MPEACTABJIATh PE3YJIbTATHI
XUMHUYECKOTO OSKCTIEpUMEHTa B (popMEe 3amMUCH YPAaBHEHHWH COOTBETCTBYIOIIHX
peakuuii 1 popMySTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chopMHUPOBAHHOCTh YMECHUN KPHUTHUYCCKH aHAJIM3UPOBATh XHUMHUCCKYIO
uHOPMAITMIO, TONy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
uHdopmarmn, Matepraer u qpyrux);



c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIeCOO0pPa3HOT0 MOBEJACHUS B OBITY W TPYJAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHHS CBOETO 3/I0POBbSl M OKPY’KAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHA HA JKHMBBIC OPraHU3Mbl OMNPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAs cMbica mnokazarens [I/IK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIICHUSI W MPEIOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS HA OPraHu3M
YEJIOBEKA,

JUIsl 00Yy4aroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHWSA BEIIECTB U
XUMUUYECKUX SBJICHUIA,

JUISL clienblX M CIA0OBUAAIIMX OOYYarOIIMXCA. YMEHHE HCHOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amMcn XHMHYECKHAX

dhopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHUS Kypca «OOImas M HeopraHudeckas
XUMHSA» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHH B TO3HAHWUW SBJICHUH
OpUPOAb, B  (DOPMUPOBAHWHM MBIIUICHUS W KYJbTYPHl JIMUHOCTH, €&
(byHKITMOHATFHOM IPaMOTHOCTH, HEOOXOIUMOM T PEIISHHS MPAKTHUSCKUX 3a1a4
M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMSA K CBOEMY 3J0POBBIO W MPHUPOIHOMN
cpene;

BJIaJICHUE  CHCTEMOM  XHMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroM, W30Tom, s-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJICKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTD, CTEIEHb OKHUCIICHUS, XUMHUUYECKas CBA3b
(KOBAJICHTHASI, MOHHAS, METATMYECKAs, BOJOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
TAMBI ~XMUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIMTHI,
ANIEKTPOJIMTUYECKAS  JUCCOLMALMA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON PEAKINN, XUMHUYECKOEC PaBHOBECHE), TECOPUW W 3aKOHBI (TEOPHS
3JICKTPOIIMTHYECKON aucconuanuu, nepuoanyecknii 3akon JI. M. Menneneena,
3aKOH COXPAHEHUsS MacChl BEIECTB, 3aKOH COXPAHEHUs W MPEBpAICHUS YHEPrUHU
PY XUMUYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIlMe B OCHOBE MOHUMAHUS TMPUUYMHHOCTH H
CUCTEMHOCTH XHMHUCCKUX SBJICHWM, (PaKTONOTMYSCKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U O€30MacHOM HCIOJIb30BAHMH BAXKHEHIITNX HEOPTAaHUUECKUX
BEIIIECTB B OBITY M MPAKTHUYECKOMN ACATEIIBHOCTH UETIOBEKA,



c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAaKTEPHbIC MPU3HAKKA TOHSTHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCMOJB30BAaTh COOTBETCTBYIONIME MOHATHA MPHU
OMUCAHWUX HEOPTraHMYECKUX BEIIECTB U UX NIPEBPAICHUH;

c(hOpMHUPOBAHHOCTh YMCHHH HCITOJIb30BATh XUMHUECKYIO CHMBOJIUKY IS
coctaBicHAs  (OpPMYJ  BEIIECTB W  YPaBHEHWH  XUMWUYECKHX  PEaKIHM,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
HEOPTAaHWYECKUX BEIICCTB (YrapHbIA Ta3, YIJICKUCIIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIMEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHUHN OMPEACITIATh BAJICHTHOCTD W CTETIEHb OKUCIICHUS
XUMUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMUHOTO COCTABA, BUJA XMUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMUECKAsl, BOJOPOIHASA) B COCTUHECHHSIX, THIT
KPUCTAJUTMYECKON PEMIETKN KOHKPETHOTO BeEIIecTBa (aTOMHAs, MOJIEKYJSpHAs,
WOHHAS, METAJTMYECKAs ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTAaHUUECCKUX
COCIMHCHHUM,

c(hOopMHPOBAHHOCTH YMEHUH YCTaHABJIMBATH MPUHAJIEAKHOCTh
HEOPTAaHWYECKUX BEIMECTB IO WX COCTaBy K OMNPEACIEHHOMY KIIacCy/Tpyrime
COCTMHCHUHN (MMPOCTHIE BEIIECTBA — METAUIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KHCITOTHI, aM(DOTEPHBIE THAPOKCHIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMECHHM PACKPHIBATH CMBICIT TMEPHUOAMUECKOTO 3aKoHa /.
H. Menaeneesa u AEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOITYIO, OOBACHUTEIbHYIO
¥ IPOTHOCTHUECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHWM XapaKTePHU30BaTh dJECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »31eMeHTOB 1-4 mnepuoaoB Ilepuoanueckoil cucTteMbl
xumMudeckux snmemeHToB JI. M. MeHnmeneeBa, MCHONB3ys TOHATHA «S-, p-, d-
3JIEKTPOHHBIC opOuTanmy, «OHEPTETUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHECHHS CBOWCTB XMMHMUECKUX 3JIEMEHTOB M UX COCIUHCHHI
o nepuoaam u rpynmnam [lepuoanyeckoil CUCTEMBI XUMUYECKUX i1eMeHTOB 1. U.
Menneneena,

c(hOpMHUPOBAHHOCTh ~ YMEHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHWYECKWX  BELIECTB  PA3JUWYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHMUECKON CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIOMINX XUMUUYECKUX PEAKIINA;

c(hOopMHUPOBAHHOCTh YMEHHS KIACCHU(HUITMPOBATh XMMHUECKHE PEAKITUH TI0
Pa3TUYHBIM TIPU3HAKaM (YUCITy W COCTaBy PEarwpylolIuX BEIIECTB, TETUIOBOMY
adexTy peakiun, U3MEHEHUIO CTETICHEH OKHCIICHHS SJIEMEHTOB, 0OPAaTUMOCTH
PEaKIAN, yIaCTHIO KaTaI3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHH COCTABJISITH YPABHEHHUS PEAKIUN Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIUA MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX 3TH PEAKIIUKA UAYT J0 KOHIA;



c(hOpMHUPOBAHHOCTh yYMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKAAIONINAE
KQUEeCTBEHHBIH COCTAB PA3JIMUYHBIX HEOPraHUUECKUX BEILECTB, PACNO3HABATh
OTIBITHBIM TTYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHHMUCCKHUX
BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMCHHMI  PacKpbhiBaTh CYITHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ITUX PEAKLUH;

c(hOopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
pPEaKIu| OT PA3INIHBIX (PaKTOPOB; XapaKTep CMEIEHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHemTHero Bo3aehcTeus (mpuniui Jle [llaTenne);,

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh XUMWYECKHE TIPOIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOTO TMOJIyYE€HUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHWNH 00 OOMMWX HAYUHBIX MPUHIANAX W
AKOJIOTMUECKUX POOIeMax XUMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C HWCIOIH30BAHUEM
MOHATHA «MAcCOBasi J0Jisl BELIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe€ WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHU
BEIECTB, TEIIOBOTO 3(deKkTa peakimi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BCIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjia MOJIb30BAHMS XUMHYCCKOM
nocyaou W nmabopaTropHbiM O00OPYJOBaHHMEM, a TakKe MpaBujia oOpalleHus ¢
BCIIIECTBAMHA B COOTBETCTBHUH C MHCTPYKIIUAMH IO BBITIOJIHCHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIONHATh XUMWYECKHMA
AKCTICPUMEHT (PA3NOKEHNE MEPOKCHAA BOAOPOJA B MPUCYTCTBHUM KaTaM3aTopa,
OMPENC/ICHUE CpeAbl PAaCTBOPOB BEIIECTB € MOMOIIBI  YHUBEPCAJIBHOTO
WHINKATOPa, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOUW PEAKITUH,
peaknuu WOHHOTO OOMEHA, KA4eCTBEHHBIC peaKiuu Ha cynbdar-, KapOoHaT- H
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMEHTAIBHBIX 33/1a4 10
temam «Metamuisy u «HemeTamme») B COOTBETCTBHM C TMPABHJIAMH TEXHUKH
0€30MacHOCTH NPU OOpAIEHUHU C BEIECTBAMHU U J1a0OPATOPHBIM O00OPYAOBAHUEM,
MPEACTABIIATh PE3YJBTAaThl XUMHUYECKOTO JKCIEpuMeHTa B (dopme 3ammcw
yPaBHEHHUI COOTBETCTBYIONMX Peakiiii U (hOPMYyJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHWH KPUTHUYECKHA aHAM3WPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
KOMMYHUKaIu, IHTepHeT u ApyTHX);



c(hOpMHPOBAHHOCT ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIeCOO0pPa3HOT0 MOBEJACHUS B OBITY W TPYJAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHHS CBOErO 3JI0POBbSl W OKPYKAKOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS HA )KMBbIC OPraHU3Mbl ONPEICAEHHbBIX BEIIECTB, TOHUMAA
cmbicn nokazarens [IJIK, moscHATh Ha mnpuMepax CrnocoObl YMEHBIICHUS H
MPEIOTBPALLCHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsl 00Yy4aroluXcsl ¢ OrPAaHUYEHHBIMUA BO3MOYKHOCTAMM 3J0POBbS. YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB M
XUMUUYECKUX SBJICHUIA,

JUISL ClielblX M CHA0OBUAAIIMX OOYYarOIIMXCA. YMEHHE HCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amMcn XHMHYECKHAX

dbopmyi.
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Pymsutuca, ®©. I'. ®enpamana «Xumus. 11 kmace». ®I'OC (k HOBOMY yueOHUKY)
/ A. 1. MukuTiok. — M.: U3natensctBo «Ox3ameny, 2019. — 94 ¢. (Cepus
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MuxkuTiok A.J[. Pabouas Terpanp mo xumuu: 11 kmacc : k yueonuky I'. E.

Pymsutuca, ®©. I'. ®enpamana «Xumus. 11 kmacen. ®I'OC (k HOBOMY yueOHUKY)



/ A. 1. MukuTiok. — M.: U3natensctBo «Ox3amen», 2019. — 96 c. (Cepus
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