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NOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XMMHH Ha YpOBHE CpeiHEro obuiero obpasoBaHus paspaboTaHa Ha OcHOBe DenepanbHOro
sakoHa oT 29.12.2012 Ne 273-@3 «O6 obpasoBanum B Poccuiickoii @epepanuu», TpeOOBaHUH K pe3yibTaTaM
ocRoeHus! (enmepanpHON 00pa3oBaTeNpHOM TporpamMMbl cpenHero obmero obpasosanus (POII  COO),
npeacTaBneHHblx B DefepalbHOM TroCyJapcTBeHHOM oOpasosatensHoM cranpapre COO, ¢ yué€rom Konuenuuu
npenofapaHks ydeOHoro mpeaMera «Xumus» B 00pasoBaTeNbHBIX oOpraHusaumsax Poccuiickon Denepauuu,
peau3yIOIKX OCHOBHbIE 00pa30BaTebHbIE IPOrPaMMBl, ¥ OCHOBHBIX TOJI0XKeHUH « CTpaTerui pasBUTHs BOCTIUTAHMS
B Poccuiickoii @enepauyu Ha nepuon 1o 2025 roga» (Pacnopsoxenue Ipasurensctsa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXONOB K paspaboTKe NpOrpamMMbl MO XMMHM, K ONpEIENEeHMIO OOIieH CTpaTeruum oOyudeHMs,
BOCIMTAHMS U PasBUTHS 00y4aloLMXCs cpefcTBaMU yuebHoro mpeaMera «Xumuss» g 10-11 kinaccos Ha 6aszoBom
ypoBHe coctaBuiu KoHuentyanbHsle nonoxenus OIOC COO o B3amMOOOYCIOBIEHHOCTH LEJIEH, CONEpIKaHus,
pe3ynbTaToB 00y4yeHUs U TpeOOBaHuUM K yPOBHIO TMOATOTOBKH BBIITYy CKHUKOB.

Xumuueckoe oOpa3oBaHMe, MONTy4aeMOE BBITYCKHMKAaMK O0IIeoOpa3oBaTebHOM OpraHM3aluM, SBJSETCH
HEOTHEMJIEMOH YaCThIO MX 00pa3oBaHHOCTU. OHO CIIyXKUT 3aBEpPLIAOIIMM STallOM PeaM3alMy Ha COOTBETCTBYIOILEM
eMy 6a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, IpPUCYLIMX LENOCTHOH CHCTEME XMMUYECKOro 00pa3oBaHus. OTu
[IEHHOCTH KacaroTCs I103HaHMs 3aKOHOB NMPHPOABI, (GOPMUPOBAHUS MUPOBO33PEHM U OOLIEH KyJbTyphl 4elOBeKa, a
TaKKe KOJOrMYecKd 000CHOBAHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHOM cpee. Peanusyercs xumuueckoe
obpazopanue 0OYUarOLIMXCS Ha YPOBHE CpefHEero obluiero o6pasoBaHus CpeACTBAMM y4eOHOro NpeaMera «Xumus,
COZiepKaHKe ¥ MOCTPOSHHUE KOTOPOro OMPENENeHbl B IPOrpaMMe 10 XUMMM € Y4ETOM CHELMMUKY HAyKd XMMUH, €€
3HayeHHMs B MO3HAHUM NIPUPOIBI ¥ B MaTepHAbHOM XXU3HU OOLIECTBA, & TAKKE C YUETOM OOLIMX LieJEH U MIPUHLIMIIOB,
XapaKTEPU3YIOIKX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEro obuero obpasosanus B Poccutickoi Penepauuu.

XUMUS KaK 3JI€EMEHT CUCTEMbI €CTECTBEHHBIX HayK MrpaeT ocoOyio posb B COBPEMEHHOM LMBWIM3AaLUM, B
CO3JaHMM HOBOHM 6asel MaTepuaibHOM KynsTypsl. OHa BHOCHT CBOH BKJIaZ B (OPMHMPOBAHHME PaLMOHAIBHOIO
Hay4YHOTO MBILJIEHHS, B CO3JaHUE LIEOCTHOIO MPEACTaBIeHUs 00 OKpYXKAIoIeM MUPE KaK O €JUHCTBE NPUPOABI U
yesIoBeKa, KoTopoe (HopMUpyeTcs B XMMUHM Ha OCHOBE IOHMMAHMS BELIECTBEHHOTO COCTaBa OKPYKAOLIErO MUpa,
OCO3HAHUS B3aMMOCBSA3HM MEXY CTPOEHHUEM BELIECTB, MX CBOMCTBAMH U BO3MOXKHBIMU 00J1aCTAMU NPUMEHEHHA.

TecHO B3aMMOMENCTBYs C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMHMs CTajla HEOThEMJIEMON 4acThiO MMPOBOM
KyJbTYpBl, HEOGXOAMMBIM YCIIOBHEM YCTIELIHOTO TPY/Ja M KU3HU KaXA0T0 uneHa obmectsa. COBpeMEHHas XUMHs KaK
HayKa CO3UIaTeNbHas, KAK HayKa BBICOKMX TEXHOJIOIMH Hanpap/ieHa Ha pelieHue r100aibHbIX IpobJieM yCTORYMBOIO
Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOMH, 3KOJIOTHYECKOH GE30MMACHOCTH M OXPaHBI 30POBbS.

B coOTBETCTBMM C OOLIMMM LENIMM ¥ TPHUHLMNAMM CpegHero obuiero o6pa3oBaHUs COAEpXKaHUE NpeaMeTa
«Xumus» (10-11 xmaccel, 6a30BbIf YPOBEHb U3Y4YEHHs) OPHUEHTUPOBAHO NPEMMYLIECTBEHHO Ha OOLIEKYJBTYPHYIO
[OArOTOBKY OOYHarOLMXCsl, HEOOXOMUMYI0 MM AJs BBIPAOOTKM MUPOBO33PEHYECKMX OPMEHTUPOB, YCIELIHOIO
BKJIIOUEHHA B JKM3Hb COLIMyMa, MPOAODKEHNUs 00pa3oBaHusl B Pa3IM4HBIX 00J1acTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO
C XHMMUEH.

CocTapnsiommMu npeameTa «XuMusy sSBISIOTCS 0a3oBble Kypchl — «OpraHudeckas xumusa» U «OOmas u
HEOpPraHUyecKass XMMUS», OCHOBHBIM KOMIIOHEHTOM COJEP)XKaHMS KOTOPHIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CHCTEMA 3HAHUM O HEOPraHWYEeCKOM XUMHUH (C BKJIOYEHMEM 3HAaHMH M3 OOLIEH XMMMM) U OPraHMYECKOW XHMMMHU.
®opMUpOBaHKE JaHHOW CHCTEMbI 3HAHUM NPY U3YUEHUHU NPEAMETa 00ECTIEYMBAET BO3MOXKHOCTE PACCMOTPEHHUS BCETO
MHOroo6pa3sus BeLIECTB Ha OCHOBE OOILMX [OHATHM, 3aKOHOB U TEOPUM XUMHH.

Crpykrypa comepxxaHus KypcoB — «OpraHuueckas xumua» W «OOwWas W HeOpPraHMYecKas XHMUA»
chopmupoBaHa B MpOrpaMMe IO XMMHMH Ha OCHOBE CHMCTEMHOIO INOAXOJa K W3y4EHUIO y4eOHOro marepuana u
00yC/IOBJIEHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAaHMH Ha ONpPENENEHHLIX TEOPETUYECKHMX YpOBHsAX. Tak, B
Kypce OpraHM4ecKOi XMMUH BELeCTBA PacCMATPUBAIOTCA HA YPOBHE KJIACCHUECKOM TEOPHHU CTPOEHMS OPraHMYeCKMX
COeMHEHMH, a TAKKE Ha YPOBHE CTEPEOXUMUYECKUX U JNIEKTPOHHBIX IIPECTABJIEHUMH O CTPOEHUH BelecTB. CBeaeHus
00 u3yyaeMBbIX B Kypce BELIeCTBax JAlOTCS B Pa3sBUTHU — OT YIJIEBOAOPOIOB O CIIOXHBIX OHOJOrM4eCKH aKTUBHBIX
coeuMHeHui. B Kypce opraHuueckoil XUMMM NOJTYy4aloT pa3BUTHE CHOPMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 0OIIero
00pa3oBaHMsi IEpPBOHAYAJbHbIE NPENCTABICHUA O XMMUYECKOH CBsA3H, KiIacCU(HKALMOHHBIX MpPU3HAKaX BELIECTB,
338BHUCHMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKOH peaKkLUH.

[Tox HOBBIM YIJIOM 3peHusi B npeamere « Xumus» 6a30BOro YpoBHS paccMaTpUBAETCs M3Y4YEHHBIH Ha YpOBHE
OCHOBHOTO 001ero oOpa3oBaHMsS TEOPETHYECKUH Marepuan U (DaKTOJOTMYECKME CBENEHHUS O BeLIeCTBaX MU



XUMHUYECKOW peakuyu. Tak, B 49acTHOCTH, B Kypce «OOmas ¥ HeopraHudueckas XHMHsS» OOYYaOLIAMCS
NPEOCTABMIACTCS  BO3MOXKHOCTE OCO3HATh 3HAYEHHWE MEPHOAMYECKOr0 3aKOHa C OOIIETCOPETHYECKUX |
METOIOIOTMYECKMX TO3ULIMH, TITy0xKe MOHATh UCTOPUUYECKOe M3MeHeHHe (DYHKIKIA 3TOro 3aKOHa — OT 06oBIaroLei
10 OOBACHSIOUIEH U IPOTHO3MPYIOLIEH.

Enwvnas cucrema 3HaHMH 0 BaXKHEHMIINX BEILECTBAX, X COCTABE, CTPOEHHH, CBOMCTBAX M IPUMEHEHMH, a TAKKE
0 XMMHYECKHX PEaKLUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX NMPOTEKaHWs AomosHseTcs B Kypcax 10 u 11 xmaccos
3JIEMEHTaMHU COICPKaHUsI, UMEIOIIMMHU KyJbTYpPOJIOTHUECKUH U NMPUKIAAHON XapakTep. OTH 3HaHHs CIIOCOOCTBYIOT
TIOHMMaHHIO B3aWMOCBSI3M XUMHM C JPYTMMH HAayKaMH, PacKphIBAIOT €€ pOJib B MO3HABATENLHON M MPaKTHYECKON
AEATENBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBa)KCHHS K IPOLIECCY TBOPYECTBA B 0OJACTH TEOPHU U
NPaKTUYCCKUX MPUTIOKEHUH XWMHUH, I[IOMOTarT BBITYCKHUKY OPHEHTHPOBATECS B OOLIECTBEHHO U JIMYHOCTHO
3HAYMMBIX TpOOJIEMaX, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATE HHOOPMALMIO M TNPUMEHSATL € I
TIOTIOJIHEHUsI 3HAHUM, PELIEHUS WHTEJUIEKTYalbHBIX M SKCIEPUMEHTAIBHBIX HCCIIEOBATEIbCKUX 3a1ad. B LermoM
conepxanue y4deOHOro mnpeamera «XHMHA» JaHHOTO YPOBHS H3Y4YEHHs OPMEHTHPOBAHO Ha (POPMHMpPOBAHUE Y
o0y4arommxcs MHPOBO33PEHYECKOM OCHOBBI Ui MOHMMaHWs (QUIOCODCKUX WOeH, TaKMX KaK: MAaTepHalbHOE
©IUHCTBO HEOPTraHWYECKOrO ¥ OPraHMHYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILECTB X COCTABOM M CTPOCHHEM,
MO3HaBaE€MOCTh TIPUPOIHLIX SBJICHUM IyTEM 3KCIIEPUMEHTA U PELICHUS NMPOTUBOPEYMI MEXIY HOBBIMU (akTaMu U
TEOPETUYECKUMHU TIPEINOCHUIKAMH, OCO3HAHUE POJIM XUMUM B PELICHUM 3KOJOTHYECKHX MpobiieM, a Taroke rmpobriem
cOepeXeHUS SHEPTETUYECKUX PECYPCOB, ChIPbsl, CO3IaHMs HOBEIX TEXHOJIOTHI U MaTEPHAIIOB.

B nnane pemeHus 3aiad BOCIIMTAaHUs, Pa3BUTHs U COLMAIM3allMU O0YYAIOUIMXCS MPUHSATHIE TPOrpaMMOit 1o
XUMUK TIOOXOABl K OIPENEICHUIO COAEPKaHWS U IIOCTPOEHUs INpeaMeTa IpeaycMaTpUBaiOT (GOpMHUPOBaHHE
YHUBEPCAILHBIX Y4eOHBIX AeHCTBUM, MMeromux 6a30B0e 3HAYCHHUE AJIs Pas3lMUHBIX BUAOB AESTENbHOCTH: PELICHHUS
npobieM, MOKCKa, aHanu3a ¥ 00paboTki HHGOPMALMK, HEOOXOAUMEIX sl PUOOPETEHHUS! OIBITA MPAKTHIECKOH H
HCCIIEAOBATENLCKOM AEATENEHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHHH XUMUH.

B npakTuke npenojaBaHus XMMUH KaK Ha YpOBHE OCHOBHOTO 001Iero o6pasoBaHus, Tak U Ha YPOBHE CPEIHEr0
obmero o0pa3oBaHHs, TpPH ONpPENETEHUM CONEPIKATENHHON XapaKTEPUCTHUKM IeNe W3YYeHHs MpeaMera
HarpaeJIEeHUEM TEPBOCTENEHHON 3HAYMMOCTH TPaAMLMOHHO NpH3Ha&TCs (POPMHUPOBAHME OCHOB XMMMYECKOH HayKH
KaK 00/1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOMN JIESTeIbHOCTH YeIOBEKA U KaK OJHOTO W3 KOMIIOHEHTOB
MHUpOBOM KyJbTyphl. C METOOMUECKON TOYKM 3pEHHsI TaKOW TMOAXOM K OMNpPEHETICHUIO Lefell U3ydyeHus MpeaMera
SIBJIAIETCS BIIOJIHE OTIPaBIaHHBIM.

CornacHo faHHOH TOYKE 3pEeHUs IIaBHBIMH LIEJSIMU U3yYeHHs IpeaMeTa « XuMus» Ha 6azoBoM yposHe (10 —11
KJ1.) SIBJIIOTCSL:

e (HOpPMUpPOBAHHME CHCTEMBl XHMHYECKHX 3HAHHUN Kak BaKHEWIIEeH COCTaBJISIOLIEH eCTeCTBEHHO-HAyYHOU
KapTUHBI MMPa, B OCHOBE KOTOPOM JIeXaT KIIOYEBbIE MOHATHS, QyHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHHY,
OCBOEHHE S5I3bIKA HAyKH, YCBOGHHME W NOHMMAaHME CYIIHOCTH IOCTYIHBIX 000OIIEHHH MHPOBO33PEHUYECKOTO
XapakTepa, O3HaKOMJIEHHE C UCTOPHEH UX Pa3BUTHS U CTAHOBJICHHUS;

°  (HOpPMUPOBAHUE U Pa3BUTHE NMPEACTABICHNUM O HAYYHBIX METOaX TIO3HAHKS BELIECTB ¥ XUMUUECKUX peaKLyil,
HEOOXOAUMBIX Ul NPUOOPETEHUS YMEHUN OPHEHTHPOBATHCS B MHUpE BELIECTB M XHMHYECKUX SIBJICHHI,
MMEIOILMX MECTO B IPUPOJIE, B IPAKTHUECKON U NMOBCEIHEBHOMN XKU3HH;

® pasBUTHE YMEHHH U CIIOCOOOB IESTENBHOCTH, CBS3aHHBIX C HAONIONEHHEM U OOBSCHEHHEM XHMHYECKOTO
9KCIIEPUMENTA, COOMIONEHHEM NPaBUIT 0€30MaCHOr0 OOpaIleHHs ¢ BEECTBAMH.

Hapsany ¢ stum, conepxarensHas XapakTepHCTHKA LIeJiel U 3aa4 U3ydYeHUs MpeaMeTa B MporpaMMe 1o XUMHUH
YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMM IMPHOPHUTETAMHU B CHCTEME CPEHEr0 00Iero o0pa3oBaHusl.
Ceromns B NpenofaBaHWM XWMHUM B OONbINEH CTENEHW OTHAETCS NPEANOUTEHHE MPAKTHIECKOM KOMIIOHEHTE
colnepxaHus OOy4deHHs, OPHUEHTHPOBAHHOM Ha IOArOTOBKY BBIYCKHHMKA OOLIe00pa3oBaTebHOM OpraHu3alyy,
BJIQJIEIOIETO HE HAOOPOM 3HaHUM, a DYHKIMOHAIBHOW rPaMOTHOCTEIO, TO €CTh CIIOCOOAMU M YMEHHUAMU aKTUBHOTO
NIOJTYYeHHUS 3HAHWK U MPUMEHEHHUS UX B PEalIbHOM JKM3HM AJIs pelIeHUs MPAKTUUECKUX 3a/1a4.

B cBs3M ¢ 3TUM npu M3yHeHHH TMpeaMeTa «XHUMHUS» TOMHUHHPYIOIIEEe 3Ha4YeHWe MPUOOPETAOT TaKue LENH U
3a7layu, KaK:

amanTauus 00y4aroLMXCs K YCIOBHAM JUHAMUYHO Pa3BUBAOLIErOCs MUpPa, GOPMHUPOBAHHE WHTEIUIEKTYAIBHO
PasBUTOH JIMYHOCTH, MOTOBOM K €caM0OOpa3sOBaHUIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY IMPHHSATHIO TPaMOTHBIX
PEIICHHI B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsX, CBI3aHHBIX C BEIECTBAMH U UX MIPUMEHEHUEM;



dopmupoBaHKe y 00yHaroLMXCcs KIOUEBBIX HABBIKOB (KIIOYEBHIX KOMIETEHLMH), MMEIOIMX YHUBEPCANBHOE
3HaueHue Ui Pas3MyYHBIX BHIOB ASATENBHOCTH: PelIeHUs NpolseM, NOMCKa, aHauu3a U obpaboTku uHGopmauuy,
HEOOXOAMMBIX IS IPUOOPETeHHs ONBITa JEATebHOCTH, KOTOpas 3aHMMAeT Ba)XHOE MECTO B IO3HaHMM XMMUH, a
TaKKe I/ OLIEHKHM C MO3ULME SKOJIOrHYecKol 6e30MaCHOCTH XapaKTepa BIMAHMA BELECTB U XUMUYECKUX MIPOLIECCOB
Ha OpraHu3M YeNoBeKa U PUPOIHYIO CPENy;

pasBUTHE T[I03HABATENBHBIX HMHTEPECOB, MHTEIEKTYalbHBIX M TBOPUECKMX CIOCOOHOCTEH OOydaromuxcs:
CIIOCOOHOCTM CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHMS MO XMMMM B COOTBETCTBUM C JKU3HEHHBIMH
NOTPeGHOCTAMM, KCIIONB30BaTh COBPEMEHHbIE MH(QOPMALMOHHBIE TEXHOJIOIMM /i1 NOMCKAa M aHalu3a yuyeOHOH U
Hay4HO-TIOMYJIAPHOM HHGOPMALMK XMMHYECKOTO COJEPIKAHUS,

dopMupoBaHKe U pa3BUTHE y 0OYUarOIIMXCs aCCOLUMATUBHOTO U JIOTUIECKOTO MBILIIEHM S, HaO IO AaTeNbHOCTH,
COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOAMMEI, B YaCTHOCTH, MPM IUIAHMPOBAHMM M NPOBENEHUU
XMMUYECKOr0 SKCIIEPUMEHTA;

BOCIIMTaHKE Y 00yyaroluxcs yOeKIEHHOCTH B I'YMaHUCTUUECKOH HaNpaBlIeHHOCTH XMMHH, €€ BaXKHOH pOJU B
peleHrd II00ABHBIX MPo6ieM PalMOHANBHOTO MPUPOJONONbL30BaHMs, TIONOJHEH) SHEPTETHYECKUX PECYPCOB U
COXpaHeHMsl MPUPOJHOrO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpEXHOro OTHOLIEHMA K NPUPOAE U CBOEMY
3/I0POBBIO, & TAaKXKe NIPUOOPETEHUS ONBITA HCTIONB30BaHM IOTYYEHHBIX 3HAHUM [J1 IPUHATHS TPAMOTHBIX PELIEHUH B
CUTYyaL|siX, CBSA3aHHBIX C XMMUYECKUMH SIBJIEHUAMHU.

B yueOHoM IuiaHe cpegHero obuiero obpa3oBaHus NpeAMeT «XuMusg» 6a30BOro YpOBHS BXOAMT B COCTaB
npeameTHOM obnacti « ECTeCTBEHHO-HAYYHBIE IPEAMETBI».

O611ee 4KCIIO YacoB, OTBEASHHEBIX I U3YUEHUsT XUMUH, Ha 0230BOM YPOBHE cpelHero obiuero odpa3opaHus,
cocrtapiisger 68 yacos: B 10 knacce — 34 yaca (1 gac B Henemo), B 11 kiacce — 34 yaca (1 4ac B HeJEN0).

COJIEPKAHHUE ObYYEHUA

10 KJIACC
OPTAHMYECKAS XUMW

TeopeTuyeckue 0CHOBBI OPraHH4YeCKOH XUMHUH

[peamer OpraHUYEecKOd XMMUM: €€ BOSHMKHOBEHME, PA3BMTHUE M 3HAYEHHE B IOJYyYEHHH HOBBIX BELIECTB U
MarepualioB. Teopus CTPOEHMS OpraHuM4YecKMx coeguHenudi A. M. DBymiepoBa, €€ OCHOBHBIE MONOXKEHUS.
CrpykTypHsle (GOpPMYJBl OpraHHYECKUX BelecTB. I'omMosorus, uzomepus. XUMHUUYECKas CBA3b B OPraHMYECKMX
COEeIMHEHUSAX — OZJMHAPHBIE U KPATHBIE CBA3M.

[pencrapieHue o Kilaccu(pUKalluM OPraHUYECKHMX BellecTB. HoMmeHKnaTypa OpraHM4ecKMX COEOUHEHMMH
(cucTemaTHyeCKas) U TPUBUANBHBIE Ha3BaHUS BOXXHEHIIMX NpEJCTaBUTENEH KI1acCOB OPraHNUECKUX BELIECTB.

DKCIepUMEHTANIBHBIE METOABl M3y4eHMs BEIECTB M UX [peBpallleHUi: O3HaKOMJIeHHWE C o0paslamu
OpraHM4ecKux BELIECTB M MaTepuajaMM Ha MX OCHOBE, MOIEIMPOBAHME MOJEKYJ OPraHMYECKMX BEILECTB,
HaOIIoIeHe U ONMUCaHue NEMOHCTPALMOHHBIX OIBITOB 10 MPEBPALCHUIO0 OPraHUYECKMX BELIECTB IPM HarpeBaHHU
(nnaenenyve, 0OyrIMBaHUE U TOPEHUE).

YriaeBoaopoasi

AJIKaHBI: COCTaB M CTPOEHME, FOMOJIOTMYECKUH paA. MeTaH U 3TaH — MpocTeiiiye NpeacTaBUTENM alKaHOB:
Gbuznyeckde U XUMHYECKUE CBOMCTBA (peaKLMM 3aMEIIEHMS W TOPEHMs), HaXOKAEHHWE B IPHPOIE, MOTyYEHUE U
IpUMEHEHME.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHUECKUI psi. OTWUNEeH U NPONWIEH — NPOCTEeHLINe NpeAcTaBUTENH
ATKEHOB: (M3UYECKHE U XUMHUYECKME CBOMCTBRA (peaKLuy TUIpUPOBAHUs, TAIOTeHUPOBAHHUS, TUAPATALUY, OKMCIEHUS
Y MIOJTMMEPH3aLIMK), IOTyYeHUE U IPUMEHEHHE.

Ankanvensl: 6ytamuen-1,3 u metunOytagueH-1,3: cTpoeHue, BaKkHEHUIME XMMUYECKHE CBOWCTBA (peakius
nonuMepu3zaiuu). [lomydeHre CUHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTU CTPOEHUs], TOMOJIOTHYECKHI pAd. ALETUIIEH — NIPOCTEHIINI NPeACTaBUTEND
AJIKWUHOB: COCTaB, CTPOEHHE, (GU3UYeCKHe M XUMUYECKME CBOWCTBA (peakuuu TMIpUpPOBaHMS, alOreHUpOBAHUS,
TUApaTalyy, TOPEHN), IOTy4EHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, QU3MYECKUME U XMMHYECKME CBOMCTBA (peaklUUW TaJOreHUpOBaHUS M
HUTPOBAHMS ), IONyUeHHE U TIpUMEHeHue. Toay0a. cocmas, cmpoenue, Qu3udeckue u Xumuieckue ceoticmea (peakyuu



2ANOZEHUPOBAHUS U HUMPOBAHUS), NONyueHue u npumeneHnue. TOKCHYHOCT apeHOB. ['eHeTHUecKas CBS3b MEXIY
YIJICBOOPOJAMH, IIPUHAUIEKALIMMH K Pa3INYHEIM KI1acCaMm.

IIprpofHbIe WCTOYHMKM YIIEBOAOPOAOB. IIpHpoxHBIA ras W mOMyTHle HedTAHble Tasbl. HedbTs u €8
npoucxoxaeHue. Crocobsl nepepaboTky HehTH: NEPEeroHKa, KPeKHHI (TepMHUYECKHH, KATATUTHHECKHIT), TUPOIIHS.
Iponyxrsl nepepaboTky HedTH, X MPUMEHEHHE B MPOMBILICHHOCTH U B OBITY. KaMeHHBIM Yromb M MPOSyKTHI €ro
nepepaboTKH.

OKCIIepUMEHTAITbHEIE METOIE! H3Y4YEHHS BELECTB M MX TIPEBPALIEHHI: 03HAKOMIIEHHE ¢ 06pa3liaMy IIacTMace,
KayqyKoB M pe3uHel, Komtekumu «HedTe» wu  «Yromp», MOZENMPOBaHHME MOJIEKYJ YIIEBOAOPOAOB H
rajioreHONPOU3BOHBIX, POBEACHUE NPAKTUYECKON paboThl: MOMYUIEHHE STUIICHA U U3YUEHUE ETO CBOMCTB.

PacuérHrie 3agauu.

BbIYMCIIEHNs 110 YPaBHEHUIO XMMHYECKOM peakuuu (Macchl, 06bEMa, KOJTHYECTBA HCXOMHOTO BELIECTBA WK
NPOAYKTa PEaKUMM 1O H3BECTHBIM Macce, OOBEMY, KONHYECTBY OFHOTO M3 HCXONHBIX BELIECTB WIH MPOLYKTOB
peaxiuu).

Kncnopoacoaepskamine opranngecKune coeInHeH sl

IlpenensHble ONHOATOMHBIE CNUPTBL. METAaHON W 3TAHOJ: CTPOEHUE, (BU3MYECKHE M XUMHYECKHE CBOMCTBA
(peakuuy C aKTUBHBIMM METaJlaMH, TaloreHOBOJOPOJaMH, FOPEHHME), MPUMEHeHUe. BOIOPOMHBIE CBA3H MEXITY
MOJICKYJTaMH CTIUPTOB. JlelicTBIE MeTaHOMa ¥ 3TaHOJIa Ha OPraHU3M YeOBEKa.

MHoroatomHble CIUPTEL. OTHIEHITIMKONE W TVIMUEPHH: CTPOEHHE, (QU3UYECKHE M XUMHYECKHE CBOMCTBA
(B3aMMOJEHCTBIE CO IIENOYHBIMU METAIaMH, KayeCTBEHHAs PEeaklys Ha MHOTOAaTOMHEIE CIIMpThI). JleficTBue Ha
OpraHusMm vejoBeka. [IpuMeHeHne ruieprHa U STUIEHTIIAKOIS.

DeHO: CTPOEHWE MOJIEKYNbl, (QM3MYECKHe ¥ XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHonma. IlpuMeHeHue
¢beHona.

Anpperunel U xemowns:. DopManbierun, aueTANbIETHA: CTPOCHHE, DU3MYECKHE M XMMUYECKHe CBOHCTBA
(peakiuuy OKUCTIEHHUs U BOCCTAHOBIICHHNS, KAUECTBEHHBIE PEAKLMN), TIONTyYEHHE ¥ TPUMEHEHHE.

OmHOOCHOBHBIE TIpefeNbHBIE KapOOHOBBIE KHMCIOTHL. MypaBbMHas W YKCycHas KHCIOTHL: CTPOEHME,
(usmueckre u XuMHUecKHe CBOMCTBA (CBOWCTBA, OBLIME M1 KIacca KUCIIOT, peakiys 3TepH(UKALUK), TIONyYeHHe 1
nprumeHenue. CTeaprHOBas U 0JIEHHOBAsK KUCIIOTHI KaK TIPEACTABUTEN BEICIINX KAPOOHOBBIX KUCIIOT. MBlIa KaK COMM
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE IEHCTBUE.

CrioxHble 3QUPEl KaK MPOM3BOAHBIE KapOOHOBBIX KHUCIOT. [Maposnus cioxHeix 3¢upos. JKupsl. [uaponus
KUpoB. IIpuMeHenne )XUpoB. Bronorudeckas posb KUpPOB.

YrneBompl: cocTaB, KIacCH(UKalUsi YrIeBOJOB (MOHO-, OH- W IONMcaxapuisl). IJokosza — MpocTeHiumii
MOHOCaxapu/: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (U3UYECKME W XHMMHYECKME CBOMCTBa (B3aMMOIeHCTBHE C
rugpokernom meau(ll), oxucneHwe ammuauHBIM pacTBOpoM okcuaa cepeGpa(l), BoccTaHOBIEHHE, OpoKeHHE
TJIFOKO3BI), HAXOXKIEHWE B IPHpPOJE, NpUMEHeHWe, Ouosornueckas pons. DortocuHTes. DpPyKTO3a KakK M30MEp
TJIFOKO3BI.

Kpaxman u unenmonosa kak npupogHsie monumepbl. CTpoeHMe Kpaxmana U LesUIono3sl. Pusmdeckue u
XMMHYECKHE CBOMCTBA KpaxMaia (THAPOITH3, Ka4YeCTBEHHAS PEAKIMs C HOJOM).

OKCnepuMeHTalbHbIE METOABI U3yUCHHUs BELIECTB U UX MPEBPAIIEHHUI: MPOBEIeHNE, HaOMIOqEHN)Ee U OMUCaHHE
ACMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKLIUM OJHOATOMHBIX CIIMPTOB (OKUCIIEHHE 3TaHONa
oxeuzom memu(Il)), MHOroaTOMHBIX CIUPTOB (B3auMmopelcTBue rauuepuHa ¢ rugpokcunom menu(Il)), amsaernios
(OKHMCIIeHHe aMMMaYHBIM pacTBOpoM okcupa cepebpa(l) u runpokcunom menu(Il), B3aMMOIEHCTBHE Kpaxmana
MOJIOM), NIPOBE/IEHHE NMPAKTHYECKON PabOTEL: CBOMCTBA PACTBOPA YKCYCHOM KHCIOTHI.

PacuérHeie 3agaun.

Borvucnenus mo ypaBHEHHMIO XMMHYECKOM peakimy (Macchl, 00bEMa, KOJTHYECTBA MCXOJHOTO BEIECTBA MK
NPOAYKTa PEaKUMK 0 H3BECTHBIM Macce, 00BEMY, KONMYECTBY ONHOTO M3 HCXOOHBIX BELIECTB WIIM MPOLYKTOB
peakiumn).

A30TCOEpXKALIME OPraHUUECKUE COENUHEHNS.

AMVHOKWCIIOTBl KaK aM{(OTepHble OpraHuyecKue coequHeHHs. OU3NUECKHe H XWUMHYECKHE CBOMCTBa
aMHHOKHCJIOT (Ha NpUMeEpe INIHLMHA). Bronornyeckoe 3Ha4eHre aMUHOKHUCIIOT. [lenTrasL.

Benkn kax mpupozmHble BEICOKOMOJIEKYIISPHbIE CoennHeHus. [lepBUYHas, BTOPHYHAS M TPETHYHAs CTPYKTYpa
beskoB. XumuHeckne CBONCTBA GEIIKOB: THAPOIIN3, NEHATY ALV, KAUECTREHHBIE PEAKLMH Ha GEJIKH.




DKCIIEpYMEHTANbHbIE METOIbl M3Y4eHHs BEIIECTB M UX INpeBpalleHMi: HaOMIOfeHHe K OMNUCaHHE
JeMOHCTPALMOHHBIX OIBITOB: ACHATYpaLlHs OENKOB NPU HATPEBAHMH, LIBETHBIE PEAKLMU OENKOB.

BricoOKOMOJIeKYJIsIpHBIE COeTHHEHUS

OCHOBHBIE TIOHATUS XMMMHM BBICOKOMOJICKYJIAPHBIX COEAMHEHHH: MOHOMEp, IOJMMED, CTPYKTYpPHOE 3BEHO,
CTereHb NOMMMEPM3aLMU, CPeHss MOJeKynsapHas Macca. OCHOBHBIE METOMBI CHHTE32 BBICOKOMOJIEKYJIAPHBIX
COEMHEHHH — MOJIMMEpU3aLyis U NOJMKOHAEHCALI.

DKCIIEpUMEHTANILHEIE METOAbl M3Y4eHHs BEIIECTB M MX INpPEBPALEHWHA: O3HAKOMJIEHHWE C 0bpasuamu
TIPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC, Kay4yKOB.

MesxnpeqMeTHbIE CBA3H.

Peanuzanys MEXIPEAMETHBIX CBsi3ell NpY M3y4eHUU OpraHu4ecKor xuMuu B 10 Kiacce OCyLIECTBIAETCS Yepes
MCIIONB30BAHHE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK M MNOHATHH, SABJIAIOIMXCS CHUCTEMHBIMM IS
OT/EJIbHBIX IPEIMETOB €CTECTBEHHO-HAaY4YHOI0 LIUKJIA.

Ob1LIKe eCTeCTBEHHO-HAYyYHbIE TIOHATHMS: sIBJIEHUe, HAyyHbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHalM3, CUHTES,
K1accuduKaLys, IEPUOANIHOCTD, HAOMIOAeHUE, UBMEPEHUE, SKCIIEPUMEHT, MOJIETIMPOBaHUE.

®usyka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKY/a, SHEPreTHYECKUH ypOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEILECTBA, PU3MIECKUE BEJIMUMHBI ¥ €AUHULBI UX U3MEPEHUS.

Buonorus: KieTka, oprauusM, ouocdepa, 0OMeH BELLECTB B OpraHusMe, QOTOCUHTE3, GHOJIOTMYECKH aKTUBHBIE
BewiecTsa (6eKH, yriIeBOIbL, XXUPBL, PEPMEHTEI).

[eorpadusi: MUHEpaIbl, TOPHBIE TIOPOABI, TIOJIE€3HbIE HCKONAEMBIE, TOTLIUBO, PECYPCHL.

TexHonOrys: MUIIEBBIE MPOLYKThI, OCHOBB! PallMOHAJIBHOTO MHUTAHMKS, MOIIIKE CPEACTBA, JEKAPCTBEHHbIE U
KOCMETHYECKHUE MpeTapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX M CUHTETMYECKUX BOJIIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHMYECKASA XUMMSL

TeopeTnuyecKkne OCHOBBI XUMHHU

XumHuueckuil sneMeHT. Atom. SIopo atoma, M30TOmNBl. DJIEKTpPOHHAs 0005I04Ka. ODHEPreTMYECKUe YPOBHMU,
NOdypOBHH. ATOMHEBIE Oopbutany, s-, p-, d- snemMeHThl. OCOGEHHOCTH paclpesie/ieHust JIEKTPOHOB N0 OpOuUTalsIM B
aTOMAXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHONOB. DIEKTPOHHAS KOHQUIypalis aTOMOB.

[lepuomuueckuii 3akoH ¥ Ilepuopudeckas cucTeMa Xumuueckux snemeHtoB [l M. Menneneea. Cessb
TEpUOIMUECKOro 3aKoHa M [IepHOfMYecKol cucTeMbl XuMU4ecKux snemeHtoB [l M. Menzeneesa ¢ coBpeMeHHOM
Teopuel CTPOEHMs] aTOMOB. 3aKOHOMEDHOCTH M3MEHEHMs CBOWCTB XMMMYECKMX 3JIEMEHTOB U 00pasyembiX WUMH
TIPOCTBIX U CJIOXKHBIX BELIECTB 10 IPyNNaM U NepUojam. 3Ha4YeHUe NIEPUOANHECKOro 3aKOHa B Pa3BUTHU HAYKHU.

Crpoenue BeliecTBa. XUMUUecKas CBA3b. Buapl XMMHUYECKOH CBA3U (KOB&ICHTHAs HEMOJISIPHAs U MOJsAPHAs,
MOHHAs, MeTauMueckas). MexaHusmbl 00pa3oBaHMs KOBaJEHTHOM XUMMUECKOH CBA3M (OOMEHHBIA M JOHOPHO-
aKLEeNTOpHBIH). BonoponHas cBsi3b. BaleHTHOCTE. DNeKTPOOTPULIATENBHOCTE. CTENeHs OKUCTIEHHS. FIOHbI: KaTUOHBI
Y aHUOHBL.

BelecTBa MOJIEKYJISPHOTO M HEMOJEKYJSPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA COCTABA BELIECTBA. [HWIIBI
KPUCTAUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB OT THIIA KPUCTATIUYECKON PELIETKY.

[ToHATHE O MOUCHEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMOHBIE PacTBOpEL. MaccoBas [ONIs BELIECTBA B
pacTBope.

Knaccudukauus HeopraHudeckux coeauHeHuil. HoMeHKIaTypa HEOpPraHMYECKUX BEIIECTB. I eHeTHuecKas
CBA3b HEOPraHUYECKUX BELIECTB, NPUHAMIEKAIIMX K PA3IMYHBIM Klaccam.

Xumuueckas peakiums. Knaccudukanys XUMUYECKHX PEaKUMH B HEOPraHMYECKOM U OPraHMYeCKOW XWUMUH.
3aKOH COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMs M NPEBPAILEHHS SHEPTHH IIPU XUMUYCCKUX PEaKLIMsX.

CKOpOCTh peakuuy, e 3aBUCUMOCTh OT pa3NuuHelX (akTopoB. OOpaTuMble peakuud. XUMHYECKOE
paBHOBecue. DaKTOPE], BIUSIOIIKE Ha COCTOSHHIE XUMu4ecKkoro pasHosecys. [Ipunuun Jle [llarense.

DnekrponuThyeckas auccormaiys. CunbHble U cabble dneKTponuthl. Cpena BOAHBIX PACTBOPOB BELIECTB:
Kucnas, HeTpasibHas, LEeJ0YHas.

OKMCUTETBHO-BOCCTAHOBUTEIBHBIE PEAKLIMH.



OKCNepUMEHTAIBHEIE  METOIbI U3y4eHUs BEIECTB W HWX [PEBpPALIEHMH: JNEMOHCTpalMs TabJuLl
«Ilepuonnyeckas cucrema xumudeckux snementor JI. M. Menpeneesan, U3YyYEHHE MOJENIel KPUCTATHYECKUX
PeLIETOK, HabI0AEHKE 1 ONHCAHUE NEMOHCTPAIHOHHBIX U 71a60paTOPHEIX OMBITOB (Pa3lokKEeHHe MEPOKCHAA BOJIOpPOJa
B TIPUCYTCTBUM KaTanu3aTopa, ONPENENEHUE CPEIBl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATIBHOIO HHAMKATODA,
peaKkuuy HMOHHOro OOMEHa), MpOBEJEHHE IIPaKTHYECKOHW paboTel «BiusHue pasIuyHbIX (QaKTOpOB Ha CKOPOCTh
XUMHUYECKOU peakLmy.

PacuérHrle 3anaun.

Pacuétel Mo ypaBHEHWSM XMMWYECKHX DPEaKIHil, B TOM uYHCIE TEPMOXHUMMYECKHE DPACUETHI, PACUETHI C
VCIIOJIb30BAHHUEM TOHATHS «MacCOBas OIS BELLIECTRAY.

Heopranungeckas xumus

Hewmerannel. [Tonoxenue Hemetasios B [TepHOHYECKOM CHCTEME XUMUYECKUX 3IEMEHTOB . Y. Menpeneesa
¥ OCODEHHOCTH CTpOeHHs aToMOB. DU3MYECKHE CBOWCTBA HEMETANIOB. ANnoTponys HEMETaJUIOB (Ha MpuUMepe
Kuciopona, cepel, Gocdopa u yrnepona).

X¥MMUYECKHE CBONHCTBA BaXKHEMIUMX HEMETANNOB (TalOreHOB, cepel, a3ota, ocdopa, yrinepona u KpeMHus) U
MX COSTIMHEHHH (OKCUIIOB, KMCITOPOACOAEPIKALIMX KUCIIOT, BOAOPOIHEIX COEINHEHUH).

IIprmeHeHne BaKHENIINX HEMETAIUIOB U UX COETUHEHMIA,

Mertanel. Tlonoxenue metamnos B ITepuomuYecKol CHCTEME XUMHWYECKHX 3IEMEHTOB . U. Menneneesa.
OCOBEHHOCTH CTPOEHHMs EKTPOHHBIX OOONIOYEK aTOMOB MeTauioB. OBmue (u3MYeCKre CBOMCTBA METAJUIOB.
CruiaBel MeTasI0B. DNEKTPOXUMUYECKUH sl HAPKEHHI METAILIOB.

XHWMHYECKHE CBOMCTBA BAKHEMIINX METAIOB (HaTpuii, Kanui, KaIbLMH, MarHui, alIOMUHMMN, LUHK, XpoM,
JKEJIE30, MEJb) M UX COENMHEHNUH.

Ob1wue criocobbl MomyyeHns: MeTauioB. [IpuMeHeHHe METAIIOB B GITY M TEXHIIKE.

OKCIepUMEHTalbHBIE METOMIBl W3y4eHHs BEIECTB M HX [IPEBPAILEHUHA: U3yUeHUe KOJUICKIMK «MeTamnsl 1
CIUIaBbI», OOpaslloB  HEMETa/VIOB, pEIIEHHE OKCIEPMMEHTATBHBIX 3a7ay, HaOMIOJeHHe ¥  OMNHCAHHE
AEMOHCTPAOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aMMOIEHCTBHE TMAPOKCHIA ATIOMMHMS C PAcTBOPAMM KHCIIOT H
LIe/I0YeH, KaYeCTBEHHBIE PEaKLMK Ha KaTHOHBI METAJIJIOB).

Pacuérhrle 3aaumn.

Pacu€Tel maccel BemiecTBa MM 0GBbEMa rasoB MO M3BECTHOMY KOJHYECTBY BELIECTBA, MAacCe WM 00BEMY
OAHOTrO M3 y4aCTBYIOLIMX B PEAKLMH BELIECTB, PACUETEI Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKLWH,
€CJIM OJTHO U3 BELIECTB UMEET MPHUMECH.

XUMHA ¥ KH3HB

Pone xumuy B 0O€CHEUCHHH 3KOJIOTUYECKON, 3HEPreTHHeckod W MHINEBON Ge30MacHOCTH, pa3BUTHU
MEIULMHBL. [IOHSTHE 0 HAYYHBIX METONaX MIO3HAHHUS BELUECTE ¥ XUMUYECKHX PEaKIUi.

Ipencrasnenus o6 oOIMMX HAYYHBIX PUHLKIIAX POMBILLIEHHONO NOTYYEHHs BXHEMILINX BEIIECTB.

Ues0BEK B MHpE BEIIECTB M MAaTEPHAOB: B@XHEHIIME CTPOMTENBHBIE MaTEpHAEL, KOHCTPYKI[MOHHBIC
MaTepualiel, KpacCKH, CTEKJIO, KepamWKa, MaTrepuajiel Ui 3JeKTPOHMKH, HaHOMAaTEpHalibl, OpraHWYECKHE U
MUHEDaJIbHBIE yIOOPEHUSI.

XHUMHUs ¥ 30POBbE 4YENOBEKA: NpaBMIIa HCIIOJIBb30BaHMUs JIEKAPCTBEHHBIX NIPENapaToB, NMpaBHia Ge30MacHOro
WCIOJIb30BaHU MPENapaToB ObITOBOM XMMHUH B [IOBCEIHEBHOMN KU3HHU.

MeKIIpeIMEeTHBIE CBSI3H.

Peannsauys MeXNpeIMETHBIX CBs3el NpW M3ydeHMM oOIe M HeopraHmueckoid xumum B 11 Kiacce
OCYIIECTBIIAETCS Yepe3 WUCIOJIB30BAHUE KaK OOINMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK M IIOHSTHUI, SBISIOLIMXCS
CUCTEMHBIMH U1 OTACNBHBIX NPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

O6wire €eCTeCTBEHHO-Hay4HbIe MOHATUS: HAydHBIM (DAKT, THIIOTE3a, 3aKOH, Teopusi, aHaj w3, CHUHTE3,
KI1acCupUKaLus, NEPUOIUYHOCTD, HAGIONEHHE, SKCTIEPUMEHT, MOJENIMPOBAHUE, U3MEPEHHE, SBIICHUE.

Du3nKa: MaTepus, SHEPrus, Macca, aToOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, H30TOI, PaguOaKTHUBHOCTb,
MOJICKyJla, SHEPreTH4eCKHMH YpPOBEHB, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (QU3HMYECKUE
BEJIMYUHBI U €TUHULBI UX U3MEPEHHS, CKOPOCTh.

Bronorust: knetka, opranusm, skocucTeMa, 6rochepa, Makpo- U MUKPO3NIEMEHTH], BATAMHHEBI, OOMEH BEIIECTB
B OpTraHHu3Me.

['eorpacus: MuHepanel, rOpHBIe MOPO/LI, IIOJIE3HbIE HCKOMAEMBIE, TOTUTUBO, PECYPCEI.



TexHONOrus: XMMUYECKass MNPOMBILIJIEHHOCTh, METAIyprusi, NPOU3BOACTBO CTPOMTENBHBIX MaTepUaJIOB,
CeNbCKOXO3SMCTBEHHOE  MPOM3BOACTBO, MMIINEBass IPOMBILLIEHHOCTh, ()apMaleBTUYeCKasi MPOMBILUICHHOCTb,
TIPOM3BOJACTBO KOCMETHYECKMX IIPEMNAaparoB, IPOM3BOACTBO ~KOHCTPYKUMOHHBIX —MATEPUAIOB, SJIEKTPOHHAs
NPOMBILIEHHOCTD, HAHOTEXHOJIOTHH.

[UIAHUPYEMBIE PE3VJIbTATHI OCBOEHWA IMPOI'PAMMBI TI0 XMMHMHM HA BA3OBOM YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMIYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnuBaeT TpeGOBaHWs K pe3ysbTaTaM OCBOEHHS OOyYarOLIMMKCS MPOrpaMM CPENHEro
o6iiero oOpa3zoBaHus (IMYHOCTHBIM, METANPEIMETHBIM M TNPEIMETHbIM). Hay4HO-METOAUYECKOH OCHOBOHM AN
pa3paboOTKM IAHUPYEMBIX PE3yJIBTATOB OCBOEGHMs MPOrPaMM CPeHEro ofLiero obpasoBaHMs SBIAETCA CHCTEMHO-
JEesTeIbHOCTHBIHM OIXO.

B COOTBETCTBUU C CUCTEMHO-AEATENLHOCTHBIM MOAXOLOM B CTPYKTYpPE JIMYHOCTHEIX PE3YJILTATOB OCBOEHMS
npeaMeTa «XUMHsI» Ha YPOBHE CPeiHero obuiero 06pasoBaHusi BbICNCHBI ClIEYIOLIME COCTABIIAIOLIME:

0CO3HAaHHE OOYYaIOIMMHUCH POCCUMCKON TIpaXAaHCKOW WAEHTUYHOCTH — T[OTOBHOCTM K CaMOPa3BUTHUIO,
CaMOCTOSTENBHOCTH U CaMOOIIPEAEIIEHHIO,

HaJM4YKMe MOTHUBALIUM K 00yUYEHHIO;

LleNIeHATIPaBIEHHOE DPasBUTHE BHYTPEHHHX YOEXKNEHWH JIMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH U
UCTOPUYECKHUX TpaIyLiui 6a30BOM HAYKM XUMUH;

FOTOBHOCTH ¥ CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATBCA B CBOEH [JEATENLHOCTH LEHHOCTHO-
CMBICJIOBBIMY YCTAHOBKAMH, NPHCYIIMMK LIEIOCTHON CHUCTEME XMMUYECKOTO 00pa3oBaHus;

HaJW4He MPABOCO3HAHMS JKOJOTMYECKOM KyJbTYpPhl M CIHOCOOHOCTM CTaBUTh LEJM W CTPOMUTH JKHU3HEHHbIE
TU1aHBbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHHMS NIpeAMeTa «XMMHUAY HOCTUTAIOTCA B IMHCTBE Y4eOHOH W BOCIINTATEIbHON
JIEATENHEHOCTH B COOTBETCTBUM C TYMaHHUCTUUYECKUMHU, COLMOKYIBTYPHBIMHU, yXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U
MieanaMM pOCCHICKOrO TPasKOAHCKOro OOLIECTBa, MPUHATHIMA B OOLIECTBE HOPMaMy Y NpaBUIIAMH NOBEJCHUA,
CIIOCOOCTBYIOIIMMKM ~ [IpOLECCaM  CaMOIO3HAHMs, CAMOPa3BUTHA U HPABCTBEHHOIO CTaHOBICHHMS JIMYHOCTH
00y4aro1KXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOEHMs IpeaMeTa «XMMHA» — OTPaKalT  CHOPMUPOBAHHOCTH  OIbITA
[03HABATEIBHOMN U NPAKTUYECKOH JESTENBHOCTH 00YyUarOIMXCs N0 Peai3alliy NPUHATEIX B OOLIECTBE LIEHHOCTEH, B
TOM HHUCJIE B YaCTH:

1) rpaxgaHCKOro BOCHHTAHMS:

OCO3HAHHS OOYYAIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIpaB U OOA3aHHOCTEH, YBKEHMS K 3aKOHY U
NPaBOMOPSAKY;

TpeCTaBJIEHHs] O COLMANBHBIX HOPMAX U NPaBU/IaX MEXIMYHOCTHBIX OTHOLICHUH B KOJUICKTUBE;

FOTOBHOCTHU K COBMECTHOM TBOPUECKOM JEATENBHOCTHU NPH CO3AaHUU Y4EOHBIX IPOEKTOB, PEIIEHUH YIEOHBIX U
[I03HABATEIbHEIX 3a/1a4, BBIIOJIHEHHY XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU TIOHMMATh M IPUHMMATh MOTHBBI, HaMEPEHHMs, JIOTMKY W apryMEHThl APYIMX IpW aHaau3e
Pa3IUYHBIX BUJOB yueOHOMH NEATENLHOCTH,

2) DaTPHOTHYECKOT0 BOCIHTAHHMSL:

[IEHHOCTHOIO OTHOILIEHHS K HCTOPUUECKOMY U Hay4HOMY HACJIEMIO OTEYECTBEHHOM XUMUM;

yBaXKEHHs K TPOLECCY TBOPUECTBA B 00NACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHMs XMMUH, OCO3HaHUs TOTO,
YTO JOCTMOKEHMS HAYKM €CTh pe3ysbTaT JIMTENbHBIX HaONIONEHHWH, KPOIOTIMBBIX SKCIIEPUMEHTAIbHBIX MOUCKOB,
[IOCTOSIHHOTO TPYZa Y4EHBIX U IIPAKTHUKOB;

MHTEpeCa U TO3HABATENBHBIX MOTHMBOB B IOJYYEHMH U IOCIEAYIOIEM aHaNu3e MHGOPMAluK O MEPedoBbIX
JIOCTMOKEHUSAX COBPEMEHHON OTEe4ECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUUECKOIO NIOBENCHMS,

CIIOCOOHOCTH OUEHMBATh CHUTYalWM, CBA3aHHBIE C XMMUYECKMMM SBICHUSAMM, U TNPUHUMATh OCO3HAHHBIE
peLlIeHMs, OPUEHTHPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI ¥ LICHHOCTH,



TOTOBHOCTH OLICHUBATH CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBapHIIEH ¢ MO3KIMH HPaBCTBEHHBIX M MPABOBEIX
HOPM Y OCO3HAHUE IOCIEACTBUM 3THX MTOCTYIKOR;

4) hbopMHupOBaHHS KYJILTYPHI 3A0POBbSI;

TIOHMMaHUsi LEHHOCTEH 370poBOro M OesomacHOro oOpasza JKHU3HHM, HEOOXOMHWMOCTH OTBETCTBEHHOIO
OTHOUIEHHUS K COOCTBEHHOMY (DH3UUYECKOMY U TICHXUUECKOMY 3I0POBBIO;

COO/MOACHNUS TIpaBKN O€30MacHOr0 OOpAILEHHs ¢ BEIIECTBAMH B ObITY, IOBCEIHEBHOMH JKU3HH M B TPYHOBOI
JeSATENbHOCTH;

NOHMMaHHsA LEHHOCTH MpPaBUJI WHIUBHIYAIBHOIO M KOJIJIEKTUBHOTO ©€30MacHOro IMOBENCHHS B CHUTYAlMsX,
YTPOXKAIOIIMX 3I0POBBIO U JKHU3HHU JIFOJIEH;

OCO3HaHUS MOCJICNCTBUI U HETIPUATHS BPEIHBIX IPUBBIUEK (YNOTPEOIEHNS alKOros, HApKOTHKOB, KypEHHs);

5) TPyaOBOro BOCHHTAHMSA:

KOMMYHHUKaTHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIIENOBATENBCKOM AEATEIBHOCTH, OOLIECTBEHHO IMOJE3HOIH,
TBOPYECKOW U IPYTUX BUAAX AESATENLHOCTH,

YCTaHOBKM Ha aKTHBHOE YYaCTHE B DEIICHMM MPaKTHYECKMX 3a[a4 COLMAIBbHOIN HampaBJIEHHOCTH (B paMKax
CBOETO KJlacca, IKOBI);

MHTEpeca K MPaKTHYECKOMY W3YYEHHMIO MPO(ECCHH pa3luyHOrO pona, B TOM YKCJIe Ha OCHOBE MPHUMEHEHHS
MIPEAMETHBIX 3HAHUM 110 XUMUH;

YBKEHUSA K TPYAY, JHOAAM TPYAA U pe3yJIbTaTaM TPYAOBOM AEITENEHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY HHOMBHIYaJIbHOM TpaeKTOpHW 00pas3oBaHus, Oymymied mpodeccuu u
peanusanuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTENW K XUMMUH,
MHTEPECOB U NnoTpedHocTel obuiecTsa;

6) 3K0JIOrH4ecKOro BOCIIHTAHMS

9KOJIOTHYECKH LIeJIECO0OPa3HOro OTHOLICHHUS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS JKHU3HU Ha 3emiie;

NIOHMMAHUsA TI00ABHOIO XapaKTepa JKOJOTHYECKHX MpoOJeM, BIIUSHHS SKOHOMHYECKHX IPOLIECCOB Ha
COCTOSIHUE IIPUPOSHON U COLUAJIBHOM CpEeLBL;

OCO3HaHUSI HEOOXOTUMOCTH HCIOJIB30BaHUS MOCTIDKCHHH XHMHUH Ui PELICHHS BOMPOCOB PaLOHAIBHOIO
[IPAPOAOIOIE30BaHMUS;

AKTUBHOT'O  HENPHMATHS OEWCTBMM, TNPUHOCALNMX Bpel OKPYKAIOLEH IPUPOJHOM cCpene, YMEHUd
MPOTHO3UPOBATh HEOIArONPUATHBIE 3KOJOTHYECKUE IOCIEICTBYS NPEANPUHUMAEMBIX ASHCTBUIM U MpenoTBpallaTh
uXx;

HAJIMYMsI PasBUTOrO OSKOJIOIMYECKOTO MBILUIEHHs, 3KOJOIMYECKOM KyJBTYpBl, OIBITA JAEATENLHOCTH
9KOJIOTUYECKON HaIpPaBIEHHOCTH, YMEHUS pPYKOBOJCTBOBAaThCSI MMM B II03HaBATEIbHOM, KOMMYHHMKATHBHOH U
COUMAIbHOM NPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO NPOTHBOCTOATH UAEOIOTHH XeModobuy;

7) HEHHOCTH HAYYHOI0 MO3HAHMSI:

cOpPMHMpPOBAaHHOCTY MHPOBO33PEHHs, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH H
00ILeCTBEHHOM MPaKTHKH;

NOHMMaHMs CHEeUUBUKYA XMMUU KaK HayKW, OCO3HaHUs €€ poiu B (POPMHMPOBAHMM PALMOHAIBHOIO HAy4HOIO
MBIIIIEHHUS, CO3JaHUU LIEJIOCTHOTO MPEACTaBIeHUs 00 OKpY’KarolleM MUpE KaKk O €JUHCTBE IPUPOJBLI U YENIOBEKA, B
TIO3HAHKWM NPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH Npo6JieM COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH [JI COBPEMEHHOW LMBUIM3ALMH: B €€ T'yMaHHCTHYECKOH
HarnpaBJIEHHOCTH U BaXXHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOM KyJIbTYphl, PEIIEHHH TI100albHEIX Mpobiaem
YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBHIPBEBOH, 3HEPreTUUECKOH, MUILEBOM M IKONOTMYECKON OE30IacHOCTH, B
Pa3sBUTHM MeIULMHBL, 00ECTIeYeHNH YCIOBUH YCIELIHOro Tpya 1 SKOJOrn4ecK KOM(OPTHOM JXU3HH KXKIOro 4ieHa
ob111ecTBa;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTH: IIOHMMA@HHS CYIIHOCTH METOAOB IIO3HAHW:A, HCIONB3YEMBIX B
€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTHM HCIOJB30BaTh MOJy4aeMble 3HAHUS Ui aHaluW3a U OOBACHEHUs SBICHUH
OKPY>KaIoLIEro MHUpa U MPOUCXOASAIIMX B HEM M3MEHEHUM, YMEHUs [enaTh 0OOCHOBaHHBIE 3aK/IIOYEHUS Ha OCHOBE
Hay4YHBIX (DAKTOB ¥ MMEIOIUXCS JaHHBIX C LIEJIBIO TOJTyYeHHs JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENBHO HCIIONB30BaTh XMMHYECKUE 3HAHMS MUl pelleHHs NpobsieM B pealbHBIX
JKU3HEHHBIX CUTYalUsX;

UHTEpeCa K NMO3HAHUIO U UCCIIEJ0BATEIbCKON NEATENBHOCTH;



FOTOBHOCTH M CMOCOOHOCTH K HENPEpPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHHMIO, K aKTMBHOMY IMOJYYEHUIO
HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBHMH C )KU3HEHHBIMU NIOTPEOHOCTAMY;
UHTepeca K 0COGEHHOCTSIM TPyZa B pa3IuyHbIX chepax NpohecCUOHATBHOM AesATENBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATBI

MeTanpeqMeTHBIE pe3yJbTaTbl OCBOEHMS ydeOHOro mnpeaMera «XHMUA» Ha YpOBHE CPEIOHEro OOLIEro
00pa3oBaHus BKIIHOYAIOT:

3HauuMble [UIs (DOPMUpPOBaHMS MHPOBO33PEHUS OOYYAIOUIMXCS MEXIUCLUMIUIMHAPHBIE (MEXKIIpEIMETHBIE)
obleHayYHble TOHSTHUS, OTPaXAIOLIUE 1I€JOCTHOCTh HAayUHOW KapTUMHBI Mupa U crneluduKy METOJOB MO3HaHUS,
UCIONB3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepHs, BEILECTBO, SHEPrus, SBJICHHUE, IPOLECC, CUCTEMA, Hay4HBIH (aKT,
NPUHLIMI, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIeNOBaHME, HabMIOAEHUE, U3MEpPEHUE, SKCIEPUMEHT U
ZpyTHe);

yHUBEpCalbHbIE Y4eOHbIe 1eicTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHBIE, PErYIATUBHBIE), OOeCIIeUHBAOLI1E
(hopmupoBaHue HyHKUMOHAIBHON IPaMOTHOCTU U COLMATBHOM KOMIETEHIIMH 00yJaroLuxcs;

CIOCOOHOCTE O0YHAOLIMXCS MCTOIb30BAaTh OCBOECHHBIE MEXAUCLIUILIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSI U
YHUBEpCAIbHBIE yueOHbIe NeHCTBYS B IO3HABATENBHOM 1 COLMAIbHON MPaKTHUKE.

MeTtanpeqMeTHBIE pPe3yJBTaThl OTPAKAIOT OBNAJEHUE YHHUBEPCAIbHBIMU Y4YEOHBIMM II03HABATENbHBIMHU,
KOMMYHUKATUBHBIMU M PETYJISITUBHBIMU AEHCTBUAMHU.

OBaajeHue YHHBEPCATbHBIME YueOHbIMI MO03HABATEIbHBIMHE A CTBHIMHE:

1) 6a3orble JOrHYecKHUe NeiCTBHSA:

CaMOCTOSTENBHO (OPMYJIMPOBATh U aKTYaJIM3MPOBATh NPOOIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMpeNeNATs el AEATebHOCTY, 3a1aBas apaMeTphbl U KPUTEPUH MX JOCTHIKEHMs, COOTHOCHTH pPe3yJbTaThl
JIEATEILHOCTH C MOCTABJIEHHBIMMU LIENISIMUY;

HCIIONB30BaTh MPY OCBOSHUM 3HAHWN NPUEMBI JOIMYECKOTO MBIUUIEHHMS — BBIAEATH XapaKTepHble MPU3HAKU
NOHATHN U YCTaHABIMBATEH UX B3aUMOCBS3b, UCIIOIB30BATH COOTBETCTRYIOLME TIOHATHUS Uil OOBSICHEHUS OTAENbHBIX
(baKTOB U ABJICHUH;

BBIOMPATH OCHOBAHHUS U KPUTEPUU AJIs KiIaCCU(HKaLlMK BEIIECTB U XMMUYECKUX PEeaKLIMii;

YCTaHABIMBATh NPUUMHHO-CIIECTBEHHBIE CBSA3Y MEXIY U3YUaeMbIMU SBIECHUSIMUY;

CTPOMTB JIOTHHYECKUE PACCY:KAEHUA (MHAYKTUBHbIE, I€AyKTUBHBIE, [I0 AHAJIOTUH), BBIABIISTE 32aKOHOMEPHOCTU U
MPOTUBOPEUMS B pacCMaTpUBaeMbIX SBIECHUSX, OPMYJIMPOBATE BbIBOBI U 3aKJIIOYEHMUS;

NPUMEHATh B IIpOLECCe TO3HAHUSA, MUCIONB3YEMBIE B XHMHMH CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
npeobpa3oBbIBaTh MOJENbHBIE IPEJCTAaBIEHUS — XMMUUYECKHMH 3HaK (CHMBOJ) 3/1€MEHTa, Xumudeckas ¢opmyna,
ypaBHEHHE XMMHYECKOM peaklUuy — IpU pelleHUH yueOHBIX MO3HABATEJbHBIX U MPAKTUUECKUX 3ajay, MPUMEHSTh
Ha3BaHHBIE MOJIEJBHBIC MPEACTABICHUS AJIs BEIIBICHHUS XapaKTePHBIX IPU3HAKOB H3yYaeMbIX BELIECTB U XUMHUUECKUX
peaKLui.

2) 6a30BbIe HCCAEA0OBATEILCKUE TeHCTBHS:

BJIaJieTh OCHOBAMY METOJ/IOB HAYYHOIr'0 NIO3HAHUS BELIECTB U XUMUYECKUX peaKliuii;

dbopMynupoBaTh LEIM M 3aJa4d MCCIEJOBaHMS, UCIOJIB30BATh IIOCTABIEHHBIE M CaMOCTOSTENLHO
copMyTUpOBaHHbIE BONPOCH B KauyeCTBE MHCTPYMEHTa IO3HAHUS U OCHOBBI Il (OPMHPOBAHMS THIIOTE3BI IO
MPOBEPKE MPAaBUWIHHOCTH BBICKA3bIBAEMBIX CYXXICHUM;

BlafieTh HAaBBIKAMH CAMOCTOSITE/IbHOTO IUIAHMPOBAHWS M IPOBEJEHUS YYEHHUYECKUX OKCIIEPUMEHTOB,
COBEpILEHCTBOBaTh yMEHMsA HaOM0AaTh 3a XOAOM IPOLECCa, CaMOCTOATENBHO MPOTHO3UPOBATE €ro pe3yJibTar,
bopmynupoBats 00001I€HHS M BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH pE3yJbTATOB MCCIENOBAHHUS, COCTaBJISAThH
000CHOBaHHBIM OTYET O NpoAenaHHON pabore;

NpUOOpPETaTh OMBIT YYEHUIECKOW UCCIIEN0BATENbCKON U IPOEKTHOM AEATeNbHOCTH, POSIBIISATh CIIOCOOHOCTE U
FOTOBHOCTbH K CAMOCTOSTEIbHOMY IIOUCKY METO/IOB PELIEHMs] IPAKTUIECKUX 33/1a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B
TIO3HAHUSL.

3) pabota c undopmanueii:

OpUEHTUPOBATHCSA B Pa3lM4HBIX MCTOYHMKaX HMH(OpMaluy (Hay4HO-IONMyJspHAas JIUTEpaTypa XUMUYECKOrO
ColepiKaHus, CIpaBOYHbIE N0coOMs, pecypchl MHTEpHETa), aHATM3UPOBaTh HHQOPMALIMIO Pa3fIMYHBIX BUAOB U HOpM
NPEACTaBIEHUsl, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTH U HEIIPOTUBOPEUHBOCTE;



(b OpMyYNHPOBATH 3aNPOCHI 1 [IPUMEHATH PA3THYHbIE METOb! IPH [IOUCKE U ot6ope HHpopMaLKH, HEOGXO0IUMOH
JUIs BBITIOJIHEHHS y4eOHBIX 3824 ONPENENEHHOrO THUIA,

NPUOOPETaTh  OMBIT KCTOJB30BAHAS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOIOTHMH 1 pas3TUYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BEIOMpATh ONTUMANbHYIO (OpMy IpPEICTABIEHHs HHPOPMAHMK  (CXEMEL, rpadukuy,
AMarpamMmbl, TabIHLbl, PUCYHKH U JPYTHE);

WCTIONIb30BATE HAYYHBIA A3BIK B KAaYECTBE CPENCTBA MPU paboTe ¢ XMMHYECKOHW MH(OpMAIMeN: MPHMEHSTH
MEKIPENMETHEIE (QUBHICCKAE U MATEMATHIECKHE) 3HAKK U CUMBOJBL, GOpMYITBI, a66peBHaTypEL, HOMEHKIIaTypY;

MCIIOJIE30BaTh U NPEOOPa3OBEIBATE 3HAKOBO-CHMBOIMYECKUE CPEICTBA HATIISIHOCTH.

Onjtaenne yHHBePCATbHBIME KOMMYHHKATHBHBIMH 1€ HCTRAIMHE:

3a7laBaTh BOMPOCE! IO CYINECTBY OOCYXKAAEMOM TeMBI B XO[E AHAllora W/WIIM AUCKYCCHH, BBICKA3bIBATH WIEH,
OpMyJIMPOBATE CBOY MPE/IOXKEHHs OTHOCHTETBHO BBIMIONHEHFS [IPE/II0KEHHON 3a1a4H;

BBICTYIIAThL C MPE3CHTalMel pe3yNbTaTOB MO3HABATENBHON JESTENBHOCTH, MOMyYEHHBIX CAMOCTOATENBHO WIH
COBMECTHO CO CBEpPCTHMKAMM TIPH BBITIONIHEHWHM XWMHMYECKOTO SKCNEPHMEHTa, INPAKTHYECKOH paboThl 1o
MCCICIOBAHMIO CBOHMCTB M3yYaeMbIX BELIECTB, peaNM3alld Y4eOHOrO MpOeKTa M (DOPMYJIMPOBATH BBIBOIBI MO
pe3yabTaTaM NPOBEAEHHBIX UCCIICOBAHMM ITyTEM COTNIACOBAHMS MO3ULKH B X0€ 006CYKIeHHUS U 0OMEHa MHEHUSIMH.

Ogjazenne yHUBEPCAIbHLIME PETyJISTHBHBIMH A€fCTBHAMM:

CaMOCTOATENIbHO IIaHUPOBATh U OCYIIECTBIIATH CBOXO MO3HABATENBHYIO JESATEbHOCTD, ONpenesas e€ Ledu U
3ajaqy, KOHTPONMPOBAaTh M IO Mepe HEOOXOOUMOCTH KOPPEKTHPOBAThH MpEIaracMblii airopuT™ AeicTBuil mpu
BBITIOJIHCHHY YYEOHBIX M MCCIIENOBATENBCKUX 33/a4, BHIGHpaTh Hambonee >GMEKTUBHBIM CIOCOG MX peLICHHS C
Y4ETOM MOJTY4CHHS HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKUX PEaKLMAX;

OCYIIECTBIIATE CAMOKOHTPOJIb CBOEH IESTEIPHOCTH Ha OCHOBE CaMOaHalIi3a U CaMOOLIEHKH.

IIPEAMETHBIE PE3YJIbTATEI
10 KJIACC

IIpenmeTHEIE pe3ynbTaThl OCBOEHUS Kypea «OpraauuecKkas XUMUY OTPaXKAaroT:

COPMUPOBAHHOCTE MPEACTABIEHUI O XMMHYECKOM COCTaBJISFOLIEH ©CTECTBEHHO-HAy4YHON KapTHUHBI MUpa,
ponM XWMHMU B TMO3HAHHMH SIBICHWHA NPHUPOALI, B (OPMHUPOBAHMM MBIIUICHHS W KYJNBTYPHl JIAYHOCTH, €&
(GyHKLHMOHATIBHON MPaMOTHOCTH, HEOOXOAUMOM TSt PELIeHHUs MPaKTUYECKUX 3a0a4 U SKOJIOTHYECKH 000CHOBAHHOrO
OTHOLICHHSI K CBOEMY 3I0POBEIO U INPHUPOIHOM CpEIE;

BJIQICHHE CHCTEMOM XMMHYECKMX 3HaHMH, KOTOpas BKJIFOYAET: OCHOBOIIOJATAIOUIME MOHATUS (XUMHYECKUH
SJIEMEHT, aTOM, JIEKTPOHHas 00O0JIOYKa aToOMa, MOJIEKYJa, BaJIEHTHOCTb, SJIEKTPOOTPHLATENBHOCTh, XHMUYECKAsS
CBS3b, CTPYKTYpHas hopMyna (pa3BEpHyTast U COKpalUEHHAsI), MOJIb, MOJISIPHAS Macca, MOJISIpHBIY 00BEM, YTIIEpOIHEIN
CKelleT, (QyHKUMOHAbHAs IPYINa, paguKall, H30MEPHS, HU30MEPBI, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YIJIEBOJAOPOEI,
KUCJIOPOA M a30TCOAEPXKALIME COCAMHEHUs, MOHOMEp, IIOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COEIMHEHNS); TEOPUH M 3aKOHBI (TEOpHs CTPOEHMS OPraHMYecKMX BemecTB A. M. BytnepoBa, 3aKOH cOXpaHeHWUsl
MaccChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3bIK XUMHUU; MHPOBO33PEHYECKHUE 3HAHUS, JIeXKAl[Me B OCHOBE
NOHUMaHUs NIPUIMHHOCTH ¥ CUCTEMHOCTH XUMUUYECKUX SIBJICHUH, (GaKTOJOTUYECKUE CBENEHMS O CBOMCTBAX, COCTABE,
MONYy4YeHUH U GE30MacHOM HCIONB30BAaHWM BAKHEMIIMX OPraHMYECKMX BEIECTB B OBITY W TIPaKTHYECKOMH
JIeSITEJIbHOCTH YEJI0BEKa,

CcOPMHUPOBAHHOCTE YMEHHMI BBIABIATD XapakTepHbIC MNPHU3HAKK IOHATHM, YCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BATE COOTBETCTBYIOWIME IOHATHSA TPHU ONMCAHWMU COCTAaBa, CTPOEHHS U IIPEBPAILEHHM OpraHu4eCKUX
COEIMHEHUM;

COPMHUPOBAaHHOCTS YMEHMH HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIMKY AJI COCTABJICHHsS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI&HHON) (HOPMYJNI OpPraHUYECKUX BEIECTB U YPaBHEHUN XUMHYECKUX peakluy,
M3roTaBJIMBaTh MOMEIIHM MOJIEKYJI OPTAaHUYECKUX BEIIECTB A/ MIUTIOCTPAlMK HX XHMHUYECKOrO M MPOCTPAHCTBEHHOIO
CTPOEHUS;

C(bOpMI/IpOBaHHOCTb yMCHHﬁ YCTaHaBJIMBaTh MNPUHAIJIC)KHOCTD H3YYCHHBIX OpPraHUYeCKHX BELIECCTB IO HX
COCTaBy U CTPOCHHIO K OMpeleNeHHOMY KIIacCy/TpyIe COeJUHEHuUi (YIIeBOZOPOIBI, KUCIOPO U a30TCONEPIKALIME
COSIMHEHMS, BBICOKOMONIEKYIISIPHBIE COCIMHEHHMs), JaBaThb MM Ha3BaHMA II0 CHUCTEMAaTHYECKOW HOMEHKIIAType




(IUPAC), a TakKe NPUBOAUTH TPUBUAIBHBIE HA3BaHHsA OTHE/bHBLIX OPTaHWYECKMX BEIIECTB (ITUJIEH, MPOIIMIIEH,
aleTWwIeH, STWICHTJMKOb, [IMLEPUH, (GeHos, ¢opManbaeruf, aueTaabJerul, MypaBbMHas KHCIIOTa, YKCYCHas
KHCJIOTA, OJIEMHOBAs KMCIIOTA, CTEapMHOBAst KUCJI0Ta, ITII0K03a, PPYKTO03a, Kpaxmall, LEJUI0JI03a, TIIMIMH),

chOPMHUPOBAHHOCTE YMEHHS ONpPEENATE BUbl XMMUYECKOHN CBSA3U B OPraHUYECKUX COSAUHEHUSX (OAMHApHbIE
1 KpaTHBIE);

chOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHMS TEOPUM CTPOEHUs OpPraHM4YecKMX BelwecTs A. M.
ByTiepoBa /s 0OBSICHEHUs 3aBUCHMOCTM CBOKMCTB BELIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH COXPaHEHHMs MacChl
BELIECTB;

c(OPMUPOBAHHOCTE YMEHUH XapaKTepu30BaTh COCTaB, CTPOEHHE, (QU3MYECKME M XHUMUYECKHE CBOWCTBA
TUMMYHBIX IPEACTABUTENEH Pa3IMuHbIX KJIaCCOB OPraHMYeCKMX BELIECTB (METaH, 3TaH, STHIIEH, TIPOTIUIIEH, AllETHIIEH,
6yramuen-1,3, metmnGyraguen-1,3, GeH30J, METaHON, 3TaHOJ, STWIEHIJIMKO/b, [IMUEPUH, (QEeHON, aueTanbIerus,
MypaBbMHAs M YKCyCHas KHMCJIOTBI, IJIFOKO33, Kpaxmai, LEJLII0N03a, aMMHOYKCYCHas KHCJIOTa), WIUTIOCTPUPOBATH
FEHETUUECKYIO CB3b MEXKAY HUMH YPaBHEHUSAMH COOTBETCTBYIOLIMX XMMHYECKMX DPEaKIMii C HCIONb30BaHHEM
CTPYKTYPHBIX GOPMYJI;

c(OPMUPOBAHHOCTE YMEHUs XapaKTepH30BaTh MCTOYHUKHU YIJIEBOTOPOIHOIO ChIphbs (He(Th, NPUPOAHBIH ras,
YTOJIb), CIOCOOBI X NEPEPabOTKU ¥ MPAKTUYECKOE NPUMEHEHUE IPOTYKTOB NEPEPabOTKH;

c(OPMUPOBAHHOCTE yMEHWH MPOBOIUTH BBIYMCIECHHA MO XMMHMYECKMM YpaBHEHMsAM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BELECTBA MM INPOAYKTa peaklyH IO HW3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOIO M3
MCXOJHBIX BELIECTB WM MPOLYKTOB PEaKLIIL);

cOPMUPOBAHHOCTh yMEHHIM BJAJETh CHUCTEMOH 3HaHWM 00 OCHOBHBIX METOJ@X HAYYHOrO IO3HAHMS,
HUCTIONB3YEMBIX B XUMHH TIPY M3YUEHUN BEIIECTB M XMMUYECKUX ABJICHUN (HAONIONEHUE, U3MEPEHHE, SKCIICPUMEHT,
MOJIENMPOBAHKUE), UCIIONB30BATE CUCTEMHBIE XMMUYECKUE 3HAHMS /IS IPUHATHS PELICHNUH B KOHKPETHBIX XU3HEHHBIX
CUTYaLMsIX, CBSI3aHHBIX C BELECTBAMM U MX IPUMEHEHUEM;

c(OPMUPOBAHHOCTE YMEHMII COOMIOAATh MNpaBUia MOJb30BAHUA XMMMYECKOH MOCYNOHW M J1abopaTopHbIM
060pyI0BaHHEM, & TakXe IpaBuiIa oOpalleHus ¢ BEIIECTBAMM B COOTBETCTBUM C MHCTPYKLMSMHU IO BBIIOIHEHHIO
1a60paTOPHBIX XUMUYECKHUX OIBITOB;

chOPMUPOBAHHOCTE YMEHHM IUIAHMPOBATh M  BBHINOJNHATH XMMHYECKHH OSKCNIEPMMEHT (NpeBpalleHus
OpraHMYECKMX BELIECTB NPU HarpeBaHMM, NOMy4EHME STWIEHA U U3YYEHHME ero CBOKCTB, Ka4eCTBEHHBIC PEaKLMH
OpraHHWYEeCKUX BELIECTB, ACHATypalys OENKOB NpM HArpEeBaHMM, UBETHbIE Peakuyy OCIKOB) B COOTBETCTBUU C
TpaBUIaMHi TEXHUKH G€30MaCHOCTHU TP OOpallleH!HM C BEIECTBAMU U J1ab0paTopHbIM 000pYNOBAHKEM, NIPECTABIIATh
pE3yNbTAThl XUMUYECKOTO 3KCIIEPHMEHTa B (JOpMeE 3aIUCH yPaBHEHMH COOTBETCTBYIOIMX PEaKLUi U GOpMyIupoBaTh
BBLIBOJBI HA OCHOBE 3THX PE3YJbTaTOB;

c(hOpMUPOBAHHOCT YMEHHUM KPUTHUECKY aHANM3UPOBATh XMMUYECKYIO HHPOPMALKIO, NOJTyYAEMYIO U3 PasHbIX
MICTOYHHMKOB (CpeNCTBa MaccoBol nHGopMalyy, IHTEpHET U APYTrHX);

cOPMUPOBAHHOCTE yMEHMI COOMIONATh NpaBMIA SKOJOTHHYECKHM LENECOOOpa3HOro MOBEAECHUs B ObITYy U
TPYJOBOM [EATENBPHOCTH B LIEIAX COXPAHEHMs CBOErO 3[0POBbA U OKpPYXXAKOLEed NPUPOAHOW Cpespl, OCO3HABATH
OTIACHOCTh BO3AEHCTBUS Ha XKMBbIE OPTaHU3MBbI ONIPEAENEHHBIX OPraHUYECKMX BELIECTB, IOHMMas CMBICII [10Ka3aTe/sa
[IK, NOACHAThL Ha MpuMepax CocoOBl YMEHBbLIEHMs M NMPENOTBPAIIECHUS WX BPEJHOTO BO3NEHCTBUS Ha OpraHu3M
4eJI0BeKa;

A8 00Y4aIOIIMXCs C OrpaHUYEHHBIMU BO3MOXKHOCTAMH 3[0POBBS: YMEHUE NMPUMEHATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUS BEIECTB U XUMMYECKMX SBJICHUIM,

IS CHembslx U cnaboBuAgIMX OOydYarolMXcs: YMEHHE MHCIIOJIb30BaTh penbe(dHO-TOYEUHYIO CHCTEMY
o603Hayenuit JI. Bpaiinst s 3anucy XUMU4ecKux Gopmyi.

11 KJIACC

HpC}_IMeTHLIe pe3yIBTaTEl OCBOCHMS KypCa <<O6u1a51 M HEOpraHu4decKas XuMus» OTparKarOT:

C(.‘][')OpMI/IpOBaHHOCTI) HpCﬂCTaBﬂCHHﬁI 0 XMMMYECKOM COCTaBJISIOLLECH CCT€CTB6HHO-Hay‘{HOI7I KapTHHBI MHpa,
poJd XMMHM B IIO3HAaHUH SIBJICHUI npupoabi, B (bOle/IpOBaHI/II/I MBIIJIEHUA W KYJBTYPBI JIMYHOCTH, cé
d)yHKL[I/IOHaJ'ILHOﬁ rpaMOTHOCTH, HeO6XOlII/IMOI>i IJIsL peIICHUs NMPAaKTUYECKHUX 3a4a4q U SKOJIOTHHECKH 000CHOBAHHOI'O
OTHOLICHUA K CBOEMY 310POBBIO U HpI/IpOILHOﬁ cpene;



BIA[ICHUE CHCTEMOM XMMHYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIONATAKOIIME MOHATHS (XMMHYECKUH
BJIEMEHT, aTOM, M30TOI, S-, p-, d- SJIEKTPOHHBIE OPOMTANH aTOMOB, MOH, MOJEKYNa, MOJb, MOJAPHBI OOBEM,
BalICHTHOCTb, ~ 3JICKTPOOTPULATENIBHOCTb, CTENEHb OKWCIIEHWsA, XHMH4YECKash CBA3b (KOBaJlleHTHAsl, MOHHaS,
METa/INY€ECKas, BOAOPOJHAd), KPUCTAUIMYECKAs DEIETKA, THIbI XUMUYECKUX DPeaKumi, pacTBOp, 3ITEKTPOJIHTbI,
HESJIEKTPOIIUTBI, JIEKTPOJUTHYECKAs NUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMUYECKOH PeaKiy,
XUMHUYECKOE PaBHOBECHE); TCOPUH U 3aKOHBI (TEOPHs 3NIEKTPOIHTHYECKOH JUCCOLMAIY, TePHOIHYECKHUit 3aKoH [,
W. Menzeneesa, 3aK0H COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHHS U MPEBPALLEHHS SHEPrHM NPH XUMHYECKUX
peaKUusX), 3aKOHOMEPHOCTH, CHMBONMYECKHM S3bIK XMMHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKALIME B OCHOBE
NIOHMMaHMs NPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (PaKTOJOTHYECKUE CBEIEHMUS O CBOMCTBAX, COCTABE,
TMOJNy4eHUM ¥ OE30I1aCHOM HCIOJB30BAHMH BaXKHEHINHX HEOPraHWIECKUX BEUWIECTB B OBITY M NPAKTHUECKOM
JEATEIBHOCTH YeJIOBeKa,

C(OPMUPOBAHHOCTE YMEHHI BBIABIISTH XapaKTEPHbIE MPU3HAKH TOHSATHM, YCTAHABIMBATD WX B3aMMOCBS3b,
MCIIONB30BATE COOTBETCTBYIOLINE MOHATHS [IPH ONMUCAHWY HEOPTAHWYECKHX BELIECTB M MX MPEBPALIEHHIA;

C(OPMHUPOBAHHOCTE YMEHUH HCIONB30BATE XUMUYECKYIO CHMBOIHKY IS COCTaBJIEHHS] (OPMYJ BELIECTB U
YPaBHEHUH XHMHYECKHX Peakiui, cucteMaTuyecKyro HomeHknatypy (IUPAC) i TpuBHabHBIE HA3BaHUS OTEIbHBIX
HEOPraHWYeCKHX BEIUECTB (yrapHeli ras, yrieKUcslil ra3, aMMuaK, raiéHas U3BeCThb, HeralléHas H3BECTb, IUTHEBAs
cona, MUPUT U APYTue);

ChOPMHUPOBAHHOCTh YMEHH OINpENeNsaTh BAJEHTHOCTh M CTENEHb OKHCICHHS XHMUYECKHX 3IEMEHTOB B
COCAMHEHHAX PA3IMIHOIO COCTABA, BUJ XUMUYECKON CBA3M (KOBAJIEHTHAs, HOHHAs, META/UTHYECKAs, BOIOPOAHAs) B
COCIMHEHMAX, THIl KPUCTAUIMYECKOM pENIETKM KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKY/IspHas, WOHHas,
METaJUTYECKast), XapaKTep CpeIbl B BOAHBIX PACTBOPAX HEOPTraHUYECKHX COSIUHEHMIN;

ChOPMHUPOBAHHOCTE yMEHHH YCTaHaBIMBATH NPUHAIEXKHOCTh HEOPTAHMYECKHX BEWIECTB MO HMX COCTaBYy K
OTpeNen€HHOMY KJIacCy/Tpynre COSAUHEHUH (IIPOCThIE BEIECTBA — METAWIbl M HEMETA/UTbl, OKCHIbl, OCHOBaHHS,
KHCJIOTEI, aM(OTEPHBIE THAPOKCHUIIBI, COJIH);

CHOPMHMPOBAHHOCTS YMEHHH DacKphIBATL CMBICA TMepuoauyeckoro 3akoHa JI. U. Mengeneesa wu
NEMOHCTPHUPOBATH €0 CHUCTEMATU3UPYIOLIYIO, O0BACHUTENBHYIO U IPOTHOCTHYECKYO (DYHKIWH;

c(OPMHPOBAHHOCTh YMEHHII XapaKTepU30BaTh 3JEKTPOHHOE CTPOSHHE aTOMOB XMMHYECKHMX SJIEMEHTOB 1—4
nepronos Ilepronnueckoli cuctemsl xumudeckux anemenTos JI. . Menneneesa, UCTONB3ys MOHATUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAIINY, «IHEPreTHYECKHE YPOBHIY, OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMUUECKUX
SJIEMEHTOB W MX COCAMHEHWM MO mepuoiaMm M rpynnam [lepuogudeckoil CHUCTEMBI XHMHYECKHMX 3yneMeHToB [l U.
Menpaeneena;

ChOPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (ONKMCHIBATH) OOIIHE XMMHYECKHE CBOMCTBA HEOPTaHHYECKHX
BCIIECTB Pa3M4HbIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHHE I€HETUYECKOM CBSI3U MEXKIYy HEOPraHUYECKHUMHU
BELIECTBAMH C NMOMOIUBIO YPABHEHHH COOTBETCTBYIOIMX XUMHYECKHX PEAKIIHIA;

C(hOPMUPOBAHHOCTL YMEHHS KIACCHOULMPOBATL XMMHUYECKUE PEAKIMH M0 Pa3iMuHBIM MpU3HAKaM (4HCTy H
COCTaBy pDEarMpyrolMX BELIECTB, TEIUIOBOMY 3(P(EKTY peaKkiyu, H3MEHEHHIO CTEleHeH OKMCIIEHMs SJIEMEHTOB,
00paTUMOCTH PEaKLIMH, YUACTHIO KATAIU3aTOPA);

C(OPMUPOBAHHOCTE YMEHMI COCTABIISITH YPABHEHWS PEAKUMi Da3A4HBIX THIOB, TONHBIE M COKPAIISHHEIE
YPaBHEHHUS PeaKlnii HOHHOro 0OMeHa, yIUTBIBAs YCIIOBUsI, IPY KOTOPBIX 3TH PEAKUMHU HAYT 10 KOHIL;

cOPMUPOBAHHOCTS YMEHMH NPOBOAWTH DPEaKUWHM, MOATBEPXKNAIOIIME KAUECTBEHHBIH COCTAB PasTMUHBIX
HEOPraHW4ECKUX BELIECTB, DACIO3HABATh OMBITHEIM IMyTEM HOHBI, NPUCYTCTBYIOI[HE B BOAHBIX pacTBOpax
HEOPraHU4YEeCKUX BEIIECTR;

COPMUPOBAHHOCTS ~ YMEHHH  pacKpbIBaTh  CYIIHOCTh  OKMCIMTENLHO-BOCCTAHOBHTENBHBIX  PEaKIMid
TIOCPE/ICTBOM COCTaBJIEHHS SNEKTPOHHOTO OanaHca 3THX peaKimi;

COPMUPOBAHHOCTE yMEHHMI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIHMH OT PasHuHBIX
(haKTOpPOB; XapakTep CMEIIEHHs XHMHUIECKOr0 DaBHOBECHS B 3aBHCHMOCTH OT BHEINHEro Bo3ueiicTaus (mpuaimm Jle
[laTemnse);

C(hOPMHUPOBAHHOCTE YMEHHI XapaKTepU30BaTh XMMUYECKHE MPOLECCH], JIEKAIUE B OCHOBE MPOMBILLIEHHOTO
TIOJTyHEHMS CEPHOM KUCIIOTBI, aMMHUaKa, a TakKe COPMUPOBAHHOCTD MPEACTABIICHHM 00 OBIIMX HAYYHBIX MPUHLMITAX
1 9KOJIOTHYECKMX MTPoOIIeMax XUMUYECKOTO MPOU3BOACTBA;

C(HOPMHUPOBAHHOCTE YMEHHIA IIPOBOMUTE BEIYUCIIEHHUS C UCTIOIB30BAHUEM MIOHATHS «MACCOBAasl OIS BEILECTRA B
pacTBOpe», OOBEMHBIX OTHOLICHHWI Ia30B MPH XMMHUECKMX DEaKLMAX, Macchl BELIECTBA WIM 0OBEMa rasoB IO




M3BECTHOMY KOJIMYECTBY BELIECTBA, MacCe MM OOBEMY OQHOrO M3 Y4aCTBYIOWIMX B PEAKUMM BELIECTB, TENIOBOrO
sddeKTa peakiyuu Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BELLECTB, IPEBPALICHHsA i COXPAHEHHS SHEPI UM,

chOPMHPOBAHHOCTL YMEHUIl COOIIOJaTh NpPaBMIa MONb30BAHMS XMMHMYECKOH MOCYIOH M /1abopaTOpHbIM
060pyIOBAHHEM, & TAKKE NpaBuia OOPalleHHsA C BEIECTBAMU B COOTBETCTBHM C MHCTPYKLMAMM TIO BBINOJHEHMIO
1ab0paTOPHBIX XMMUYECKHX OIBITOB;

c)OPMHUPOBAHHOCTE yMEHMUI [UIAHUPOBATh Y BBIMONHATH XMMUYECKUH SKCIIEPUMEHT (Pas/ioxeHHe NepoKcKaa
BOJOpPOJA B TPUCYTCTBHM KaTalu3aTopa, ONpENENeHHe CPEebl PACTBOPOB BEIUECTB C MOMOLIBIO YHMBEPCATLHOTO
WHIMKATOpa, BIMSAHME pPasiM4HbIX (PAKTOPOB HAa CKOPOCTh XWUMMYECKOHM PeaKiliH, PeakUuH HOHHOro obmeHa,
KAueCTBEHHBlE pEeaKuud Ha cynbhar-, KapOoHaT- W XJOpPUI-28HHOHBl, Ha KAaTHOH aMMOHHsA, PpEIIECHHE
SKCIIEPMMEHTANBHEIX 3a7a4 1o TeMaM «MeTamiey u «HemeTais») B COOTBETCTBUMM C MpPAaBAIAMM TEXHUKH
6e30MacHOCTH NpU OOpalleHuy C BeIecTBaMM U J1abopaTopHbIM 00OpYNOBaHHWEM, MPEICTaBIATh DPe3yJbTAThI
XUMHYECKOrO SKCIIEPUMEHTa B (JOpME 3aIucy ypaBHEHUH COOTBETCTBYIOIMX PeaKMi 1 GOpMyIMpOBATh BEIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTE yMEHNH KPUTHIECKU aHANM3UPOBATE XMMUYECKYIO HHPOPMALIMIO, [IOJTy4aeMyIO U3 PasHBIX
MCTOYHUKOB (CPECTBA MACCOBON KOMMYHHKaLMK, MIHTEpHET U Ipyrux);

cOPMUPOBAHHOCTb YMeHWH COOJIIOATh NPaBUIAa 3KONOTMYECKM LENECOO0pasHOro MOBEACHMS B OBITY U
TPYZOBOM NEATENBHOCTH B LENSIX COXPaHEHMs CBOETO 3[0POBbS U OKpYXKarolledl NPUPOIJHOH Cpeibl, OCO3HAaBATH
OMaCHOCTD BO3/IEHCTRBUS Ha JKMBbIE OPTaHU3MbI ONIPENEIEHHBIX BELIECTB, MOHUMAas cMblci nokasaress [T/IK, noscuHsats
Ha MPUMeEpPax Cnoco0bl YMEHBIICHUS U NPEIOTBPALIEH)s UX BPEJAHOTO BO3ACHCTBYA Ha OPraHU3M 4E/I0BEK,;

U151 00yHAIONMXCS C OrPaHMHYEHHBIME BO3MOXKHOCTAME 3I0POBBS: YMEHHE MPUMEHSTH 3HaHUs 00 OCHOBHBIX
JOCTYIHBIX METO/IaX [I03HAHMUs BELIECTB ¥ XUMUYECKUX SBJICHUM;

IS CNemblXx M CIabOoBUAAMX OOyYalolMXCsi: YMEHHE WCIIONb30BaTh PENbEQHO-TOUEYHYIO CUCTEMY
o603HaueHuit JI. Bpaiing s 3amucu XuMu4eckux GopmyJi.
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