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OenepanbHas pabodast mporpamma o yuyeOHoMy mpeamery «Xumus» (0a30BBIi ypOBEHbD)
(mpenmetHas obnacth «EcTecTBEHHO-HAay4YHBIC TPEIMETHI») (l1ajjee COOTBETCTBEHHO — IIPO-
rpamMma 1o XMMUH, XUMHsI) BKIIFOYAET MOSICHUTENIFHYIO 3alUCKY, COIep)KaHNe 00y4YeHus, TIIaHH-
pyeMbIe pe3yabTaThl OCBOCHHS IPOTPAMMBI TI0 XUMHH, IFIAHUPYEMbIE PE3YIbTaThl, TEMATHUECKOE
IUTaHUPOBAHHE.

[TosicHuTenbHAs 3aMKMCKa OTpaXkaeT OOINME IENTU M 3a/1a4l M3YYCHHUSI XHUMHUH, XapaKTepH-
CTHKY TICHXOJIOTUYECKUX TMPEANOCHUIOK K €€ M3yYeHHI0 OOYYaloIIMMUCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TaKXkKe MOJXOAbI K OTOOPY CONEp)KaHHS, K ONPEACIICHHIO IUTAHUPYEMbIX
pe3yIbTATOB U K CTPYKTYPE TEMATUUECKOTO IJIAHUPOBAHUSI.

Coneprxanue 00yueHHsI pacKphIBaeT COCPIKATEIbHBIC TMHUN, KOTOPBIC TIPEIIAratoTCsl ISt
00513aTEIbHOTO N3YUEHHS B KXKIOM KJIacCe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus.

[TnaHupyeMble pe3ysbTaThl OCBOCHHS MPOTPAMMBbI 10 XUMUH BKJIFOYAIOT JTHYHOCTHBIE, ME-
TanpeAMETHBIE Pe3yIbTaThl 32 BECh IIEPHUO/1 00YUCHHUS Ha YPOBHE CpeAHEro 0011ero oopa3oBanus,
a TaK)Ke TMPEIMETHBIC JOCTIKEHHs 00YyJaroIerocs 3a KaKIbli roJl 00y4eHUsI.

HOACHUTEJIBHAS 3AIITMCKA

[TporpaMMa 1o XMMHM Ha YPOBHE CpeAHEro o0I11ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanum B Poccutickoii denepariumy,
TpeOOBaHUH K pe3ybTaTaM OCBOEHUS (hefepaibHOi 00pa30BaTeIbHON MPOTrPaMMBbI CPETHET0 00-
aiero oopazosanus (OOII COO), npencraBineHusix B DenepanbHOM rocy1apcTBEHHOM 00pa3oBa-
tenbHOM cTanaapte COO, ¢ yuérom KoHuenuuu npenosaBanus yueOHOro npeaMera «XuMus» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepannu, pealn3yrIIUX OCHOBHbIE 00pa3oBa-
TEJbHBIEC IPOTPaMMBbI, U OCHOBHBIX MOJIOXKEeHUHN «CTpaTreruu pa3BuTus BocuTaHus B Poccuiickoii
®denepannn Ha iepuof 10 2025 roga» (Pacnopspxenne [paBurensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MOJXO0B K pa3padOTKe MPOrpaMMBbI [10 XUMUH, K OTPEIeNICHUI0 OOl CTpaTeruu
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHUsl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHue, MOJTy4aeMO€e BBHITTYCKHUKAaMU 00111e00pa3oBaTeIbHOM Opranmusa-
IIUH, SIBJISIETCS HEOTHhEMJIEMOH YacThI0 UX 00pa30BaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIIUM TAIOM
peanu3aiuy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIe-
JIOCTHOM cHcTeMe XMMHYECKOro 00pa3oBaHusl. JTU IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB TIPH-
poabl, GOpPMHUPOBAHUSI MHUPOBO33PEHHUS M OOIIEH KyJIbTYphl YEJIOBEKA, a TAKKE KOJIOTHMUECKH
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOHOMN cpene. Peannsyercss xummuueckoe
oOpa3zoBaHue 0OyJarOIIMXCS HA YPOBHE CPEIHEro 00Iiero oOpa3oBaHMs CpelCTBaMH y4eOHOTO
npeaMeTa «XUMHS», COAEPKaHNE U TOCTPOEHUE KOTOPOIO OMPEAENICHbI B IPOrpaMMe 10 XUMHUU
¢ yu€ToM crienu(prKy HayKu XUMUH, €€ 3HaYEHUS B IO3HAHUH TTPUPOJIBI U B MATEPUATHHOM KU3HU
o0m1ecTBa, a Takke ¢ Y4ETOM 0OLIUX 1eNiel U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE CO-
CTOSTHUE CHUCTEMBI cpesiHero oomero oopa3oBanus B Poccuiickoit deneparumn.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK MTPAaeT OCOOYI0 pOJib B COBPEMEHHOMN
[IMBHWJIN3AIINH, B CO3JJaHUU HOBOM 0a3bl MaTepHAIbHON KyIbTYphl. OHAa BHOCHUT CBO BKJIaa B op-
MHUPOBaHHE PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIETOCTHOTO MPEICTaBICHUS 00
OKPY’KaIOIIeM MHPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKA, KOTOpoe (PopMUPYETCS] B XUMHUH Ha
OCHOBE MOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMECHEHHUSI.

TecHo B3aMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMOM
YaCThI0O MHUPOBOU KYJIBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyJa W KU3HU KaXKIIOTO
yrieHa obmiectBa. CoBpeMeHHasi XUMUS KaK Hayka CO3UIaTeNbHas, KaKk HayKa BHICOKMX TEXHOJIO-
TUH HalpaBjieHa Ha PEIIeHHEe TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YETTOBEYECTBA — ChI-
PBEBOI, YHEPTETHUECKOH, MUIIEBOM, YKOJIOTHUECKOI 0€30MaCHOCTH M OXPaHbI 3JI0POBbSL.
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B cooTBercTBUY ¢ 00IIMMU HENSMU U TPUHIMIIAMEU CPEIHET0 001ero oopa3zoBaHus cozep-
xanue npeamera «Xumus» (10—11 kmaccel, 6a30BbId YPOBEHb U3yUEHHUS) OPUCHTHPOBAHO TIpe-
MUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY O0YUYaIOMIMXCsl, HEOOXOIUMYIO UM IS BBIpa-
0OOTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIELIHOIO BKIFOYEHHUS B )KU3Hb COLIMYMA, IPOJIOJIKE-
HUS 00pa30BaHUs B PA3IMUHBIX 00JIACTSX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisromyMu npeamera «XuMus» sBISI0TCS 0a30Bble Kypchl — «OpraHuyecKkast XUMUs»
u «OO011as 1 HeOpraHUUeCcKast XUMUsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUH 110 HEOPraHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o011ei XMMHUM) U OpraHuuecKoi XxumMuu. @opMUpPOBaHNE ITaHHOM CUCTEMBI 3HAHUH ITPU NU3Y4YEHUU
npeamera o0ecreuynBaeT BO3MOKHOCTh paCCMOTPEHHSI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLINX MOHITHUH, 3aKOHOB Y TEOPUN XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranndeckast xumus» u «OO1iast 1 HeopraHudyeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMMe [0 XMMHH HAa OCHOBE CHCTEMHOTO IMOJXO0Aa K W3Y4EHHUIO
y4eOHOro mMarepuaia U 00ycioBleHa HICTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTUEM 3HAHUH Ha OIpe-
JIeIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4eCKOM XMMHUH BEIIECTBA paCCMAaTpUBa-
I0TCSl Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHHS OPraHUYECKUX COSAMHEHNUH, a TAK)XKE HAa YPOBHE
CTEPEOXUMUYECKUX U JIEKTPOHHBIX MPEACTaBIEHUN 0 cTpoeHuH BemiecTB. CeneHus o0 usyyae-
MBIX B Kypce BEIECTBaxX JAIOTCS B Pa3BUTHM — OT YIVIEBOAOPOAOB /10 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX cOoelMHEHUl. B Kypce opraHnyeckoil XuMuu Mojiay4aroT pa3BUTHE C(HOPMHUPOBAHHbBIE
Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs MEpPBOHAYAJIbHbBIC MPEACTABICHHUS O XMMUYECKOH
CBSI3H, KJIAaCCH(DMKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOE-
HUS, O XMMHYECKOM pEeaKLUu.

[Ton HOBBIM YIJIOM 3peHus B peaMeTe «XuMus» 0a30BOro ypoBHSI pacCMaTpUBaETCs U3Y-
YEeHHBI HAa YPOBHE OCHOBHOI'O 001Iero 00pa3oBaHUs TEOPETUUYECKUI MaTepuan U (akrosornye-
CKHE CBEJICHUS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B uacTHOCTH, B Kypce «OO0mas u He-
OpraHu4eckas XuMus» 00yJaromuMcst IPeJOCTaBIIAETCSl BO3MOKHOCTh OCO3HATh 3HAYEHUE NEePH-
OJIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX 1 METOAOIOTUYECKHX MTO3UIIHIA, TITy0XKe OHATh UCTO-
pHruecKoe u3MeHeHHe (QYHKIMHA 3TOro 3aKOHa — OT 0000IaroLIel 10 00BACHSIOMEH 1 MTPOrHO3U-
pyroLei.

Envnas cucrema 3HaHUN O Ba)KHEWINMX BEILECTBAX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX U
NPUMEHEHUH, a TaKXKe 0 XMMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononssercd B Kypcax 10 u 11 kiaccoB anemMeHTaMu cofepkaHusi, UMEIOLUMH KYJIbTYPOJIOrHIe-
CKUU M MPUKIATHON XapakTep. DTU 3HAHUS CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XMUMHHU C
JpYTMMH HayKaMH, PaCKpBIBAIOT €€ POjib B MIO3HABATEIBHOM U MPAKTUYECKON EATEIBHOCTH Ye-
JIOBEKA, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K IPOLECCY TBOpYECTBA B 00JIACTU TEOPHUM U
NPAaKTUYECKUX MPUIIOKEHUNH XUMHH, TIOMOTalOT BBIMTYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO
Y IMYHOCTHO 3HAYMMBIX [TPOOJIEMax, CBA3aHHBIX C XUMHUEH, KpUTHYECKH OCMBICIINBATh HH(pOpMa-
LIMI0 U IPUMEHATH €€ J1JIs1 TONIOJIHEHUS 3HAaHUH, PEIICHNUS MHTEJUIEKTYaIbHBIX U OKCIIEpUMEHTAIIb-
HBIX UCCIIEJIOBATEIbCKUX 3a7au. B nemnom conepkanue yuyeOHOro npeamera «XUMHs» JaHHOTO
YPOBHSI U3yYEHHsI OPUEHTUPOBAHO Ha (hOPMUPOBAHHE Y 00YYAOLINXCS MUPOBO33PEHUYECKON OC-
HOBBI /711 IOHUMaHUs (HUI0COPCKUX HIEH, TaKuX Kak: MaTepUajJbHOE €IWHCTBO HEOpraHHue-
CKOT'0 M OpPraHMYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTaBOM U CTPOEHHUEM,
M03HABAEMOCTh MPUPOJHBIX SBICHUI MyTEM SKCIIEPUMEHTA M PELIECHUS MPOTUBOPEUUN MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEILICHUH KO-
JIOTUYECKHUX MPOOJIeM, a TaKKe MpodsieM cOepeKeHUsT SIHEPTETHIECKUX PECYPCOB, CHIPhs, CO3/a-
HUS HOBBIX TEXHOJIOTUI U MaTE€pHAJIOB.

B nutane peuienus 3a1a4 BOCIUTaHUS, Pa3BUTHUS M COLIMATTU3ALINN 00yYarOIINXCs IPUHSATHIE
IIPOrpaMMOM IO XMMHUU MOJIXO/bI K OIPEEIICHUIO COACPKAHMS U TOCTPOEHUS NPEAMETA MpEay-
CMaTpUBaIOT (OPMUPOBAHNE YHUBEPCATIBHBIX YU€OHBIX AEMCTBUI, HMEIOMINX 0a30BO€ 3HAUECHUE
JUISL Pa3TUYHBIX BHJIOB JESATEILHOCTH: pelIeHUs MpobieM, OMCKa, aHain3a 1 00paboTku nHpop-
Malliu, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS OMBITA MPAKTUIECKON U UCCIIEI0BATEILCKOM IeATEIb-
HOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHUH.
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B npaxTuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi, TaK U
Ha ypOBHE CPEIHEro 0011ero oopa3oBaHus, NP ONPEIEICHUN COAEPKATENbHON XapaKTepUCTUKU
Lesnel U3ydeHus IpeaMeTa HalpaBJIeHUEM IIEPBOCTENEHHON 3HAUMMOCTH TPaJAULIMOHHO ITPU3HAa-
ércs (hOpMUPOBAHME OCHOB XMMMUYECKOW HAyKH KakK O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMA,
IIPAKTUYECKON JESITENIbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C
METOAMYECKON TOUKH 3PEHUS TAKOU MOIX0/] K OIPEAETICHHUIO 1IeIel N3ydeHUs IpeiMeTa IBIISIeTCs
BIIOJIHE ONPaBJaHHBIM.

CornacHo AaHHOW TOYKE 3pPEHUs IVIABHBIMU LIESIMU U3Y4eHUs Npeamera « XuMus» Ha 6a-
30BoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (HOpMHPOBAHUE CUCTEMbl XMMMUYECKMX 3HAHMH KaK BaKHEMIIEH cocTaBistomieil ecte-
CTBEHHO-Hay4YHOH KapTHHBI MUPA, B OCHOBE KOTOPOH JIe)KAT KIIFOYEBbIC MOHATHUS, (DyHIaMEHTaJIb-
HbI€ 3aKOHBI U TEOPUM XMMHUHU, OCBOCHHUE fA3bIKAa HAYKH, YCBOEHUE U NOHUMaHHE CYIIHOCTH JO-
CTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOPHEH UX Pa3BUTHUS
U CTAHOBJICHMS,;

e (GopMHpPOBAaHUE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKINi, HEOOXOAUMBIX ISl IPHOOPETEHUSI YMEHUH OpPUEHTUPOBATHCSI B MUPE Be-
IIECTB U XUMHUYECKUX SIBICHUH, MMEIOLINX MECTO B IPUPOJIE, B IPAKTUYECKOH U MMOBCETHEBHOM
YKU3HU;

® pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIIBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBsICHE-
HUEM XUMHMYECKOI0 SKCHEPUMEHTa, COOJII0JeHUEM MpaBuil 0€30MacHOro oOpalleHHs ¢ Belle-
CTBaMH.

Hapsiny ¢ atuM, conepxkarenbHas XapakTepUCTHKa LeJed M 3a/1a4 U3ydeHus ImpeaMera B
IporpaMMe 1o XMMHUU YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM ITPUOPUTETAMU B
cucteMe cpeaHero oouiero oopazoBanust. CeroHs B MpenolaBaHUM XUMHUU B OOJIbIIEH CTENEHU
OTJAETCS IPEANOYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUeHUsI, OPUEHTHPOBAHHOMN
Ha MOATOTOBKY BBINYCKHUKa 00I1e00pa3oBaTelIbHOM OpraHu3alyy, BIAJACIOLIEro He HabopoMm
3HaHUH, a GYHKINOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHHUSMHU aKTUBHOTO TIOJTY-
YEeHMsI 3HAaHUM U IPUMEHEHUS UX B PEAJIbHOM JKU3HHU JUISl PEIICHUS IPAKTUUECKUX 3aad.

B cBs13u ¢ 3TUM npU M3ydeHHMH IpenMeTa «XHUMHUs» JTOMUHUPYIOIIee 3HaueHue npruoodpe-
TalOT TaKWE LENN U 337a4H, KaK:

e ajanTtanys o0y4Jarouxcs K yCJIOBUSAM TMHAMUYHO pa3BUBAOIIErocs MUpa, popMUpoBa-
HUE UHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHNUIO, COTPYIHUYECTBY, Ca-
MOCTOSITEIBHOMY IIPUHSTHIO IPaMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBS-
3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

e (opMHpOBaHUE Yy 00YUAIOIUXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINM), UMe-
IOIIMX YHUBEPCAJIbHOE 3HAUCHHE /IS Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELICHUs MpodiieM, Mo-
MCKa, aHaIM3a U 00paboTKH MHPOpMAIUH, HEOOXOAUMBIX JUIsl IPUOOPETEHHS OTIbITA I€ATEIbHO-
CTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B IIO3HAHUM XMMUH, a TAKXKE JJIS OLICHKHU C MO3ULHHI KO-
JIOTUYECKON O€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB Ha OpPraHU3M
4eJI0BEKA U MIPUPOJHYIO CPENLY;

® pa3BUTHE O3HABATENIbHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aronuxcsi: CrioCOOHOCTH CAMOCTOATEIBHO IPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBET-
CTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHO-
JIOTHH JUIsI IOUCKA U aHaIM3a yueOHOU 1 HayYHO-TTONYJISIpHON HH(pOpMalMi XUMHYECKOTO COJIep-
KaHUS;

e (opMUpOBaHME U Pa3BUTHE y OOYYAIOIIMXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIILJIe-
HUS, HA0JI01aTEIbHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXO/IUMMBI, B 4aCT-
HOCTH, IIPY IJIAHUPOBAHUM U IPOBEJECHUHN XUMUYECKOIO IKCIIEPUMEHTA;

® BOCHHUTAaHHE Y 00ydaromUXCsl yOeKIEHHOCTH B TYMaHUCTHUECKON HAIPaBJIEHHOCTH XU-
MuH, €€ BaXXHON POJIM B PELIEHUH TNT00aIbHBIX MPOOIeM pallMOHAIBHOTIO IPUPOIONOIL30BaHUS,
MIOTIOJIHEHHSI YHEPTEeTUUYECKUX PECYpCOB M COXPAHEHMsI MPUPOJHOIO PAaBHOBECHUS, OCO3HAHMS
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HEO00XO0IUMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE M CBOEMY 3/I0POBBIO, a TAKXKE MIPHUOOPETEHUS
OTIBITA MCITOJI30BAHMS TOJYUYECHHBIX 3HAHUH JUIS IPHHSITHS TPAMOTHBIX PEIICHUN B CHUTYaIIUsX,
CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSMHU.

B y4yeOHOM miaHe cpemHero ooOiiero oOpa3oBaHMs MpeaMeT «XUMHsS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO11ee YKCciI0 9YacoB, OTBEIEHHBIX JIJI U3YUCHHUS XMMHH, Ha 0A30BOM YPOBHE CPEIHETr0 00-
niero oopaszoBanus, coctanisier 102 gaca: B 10 kiacce — 34 vaca (1 wac B Heneno), B 11 kiacce —
34 gacos (1 gac B HeaEIIO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHBIE NoJI0KeHHsI. CTpYKTypHBbIE ()OPMYIIbl OPraHUYECKUX BelecTB. ['omonorus, nzome-
pusi. XUMHUECKas CBA3b B OPIraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o knaccupuKay opraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTudeckas) U TPUBHAJIbHbIE HA3BaHUS BAKHEHIINX [TPEJICTaBUTENIEH KI1acCOB
OpPraHUYECKUX BEILECTB.

DKCrepuMEHTaJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX IPEBPAIICHUN: O3HAKOMJIEHUE C 00-
pa3naMu OpraHMYECKUX BEILECTB U MaTepUaiaMy Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ Opra-
HUYECKUX BEIECTB, HAOIIOICHUE M ONTMCAHNUE IEMOHCTPAIIHOHHBIX OITBITOB MO MPEBPAIICHUIO OP-
raHUYEeCKHX BEILECTB IIPU HarpeBaHuu (IJIaBjieHUE, OOYIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB ¥ CTPOEHUE, FTOMOJIOTMUECKUH pAl. MeTaH 1 3TaH — IPOCTEHIINE MTpeIcTa-
BUTEIIN AJIKAHOB: (PU3MUECKUE M XMMUYECKHE CBOMCTBA (PEaKIIMU 3aMEIICHHS] K TOPEHHST ), HAX 0K~
JIEHUE B NIPUPOJE, MTOJIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIINe
NPEeJCTaBUTEINN aJIKEHOB: (PM3NUECKUE U XUMUUYECKIE CBOWCTBA (peakluy I'MIpUpOBaHuUs, rajore-
HUPOBAHUs, TUPATALUU, OKUCIICHUS U MTOJIMMEPHU3ALUH ), TOJIyY€HUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHsI, TOMOJIOTMUYECKUH psii. ALeTHIIEH — MpocTeii-
LM IpeJICTaBUTENb AIKMHOB: COCTaB, CTPOEHHE, GU3NYECKUE U XMMUUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apensl. benson: cocta, cTpoeHue, puznuecKue U XUMUYECKHE CBOMCTBA (peaKIiK rajo-
TeHUPOBAaHUS U HUTPOBAHUS), TIOJIyUYE€HUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, gusuye-
CKUe U Xumudeckue coUCmaa (peakyuu 2ai02eHupOBaHUs U HUMPOBAHU), NOJYYeHUe U NPUMeHe-
Hue. TokcnyHOCTh apeHOB. ['eHeTnuecKas CBA3b MEXAY YIVIEBOAOPOJAMH, NPUHAAIEKAILUMHA K
pa3IMYHbIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTku HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTayuTHaeckuil), nuposus. [IpoaykTel nepepa®oTku HePTH, X IPUMEHEHHE B IPOMBIIIUIEHHO-
cTH U B ObITy. KaMeHHBIH yroib 1 NpOIyKThI €ro nepepaboTKu.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHUS BELIECTB U MX IPEeBPAIlEHUl: 03HAKOMIJIEHHUE ¢ 00-
paslaMH IuiacTMace, KaydyykoB M pe3uHsl, kojutekuuu «HedTs» 1 «Yroasy», MoienupoBaHue Mo-
JIEKYJ1 yTJIEBOIOPO/IOB U raJIOTEHOIPON3BOIHBIX, IPOBEICHUE NPAKTUUYECKOM pabOThI: MOIyUYeHHE
ATHJIEHA U U3yYEHHUE €Tr0 CBOMCTB.

PacuérHble 3anaum.




Bbruncnenus mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXO/-
HOTO BEIIEeCTBA WJIM MPOJYKTa PEaKLUU 0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3
MCXO/HBIX BEILECTB WM IPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamye opranuueckue coeAnHeHUs

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TaHOJ: CTPOCHUE, (PU3NIECKUE U XHUMHU-
YecKHe CBOMCTBA (peakluy ¢ aKTUBHBIMU METaJlIaMH, T'aJ0r€HOBOJOPOJaMHU, TOPEHHE), IpUMe-
HeHue. BogopoiHble cBsI3u MeX 1y MOJIEKYJIaMu CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHoJIa Ha Op-
raHHU3M YeJloBeKa.

MHOroaToMHbI€ COUPTHL. DTUICHTIUKOIb U TIHUIEPHH: CTPOCHHE, (PU3NIECKHE U XUMUYe-
CKHE CBOMCTBA (B3aUMOJICHCTBHE CO LIETOUYHBIMU METANIaMH, KAUECTBEHHAs! PeakLusl Ha MHOTO-
aTOMHBbIE cIUpThI). [leiicTBuE Ha opraHu3M yesioBeka. [I[pumeHeHue rauneprHa U 3TUIICHTIIMKOJIS.

deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYECKHe cBOICTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anbnerunpl u kemonwvl. DopMalberui, aueTaabIAeru/l: CTpOeHUE, PU3NUECKHEe U XUMUYe-
CKH€ CBOMCTBA (pEaKIMKM OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), IOJIYUEHHUE U
IpUMEHEHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpOeHue, PU3NUECKUEe U XUMHUECKHE CBOMCTBA (CBOMCTBA, O0LIME I Kilacca KUCIIOT, peakLus
STepU(HKAINN), TOTydeHHEe U puMeHeHne. CTeapuHOBast U OJICMHOBAsE KUCIIOTHI KaK MPeCcTa-
BUTEJIU BBICIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICHIIMX KapOOHOBBIX KMCIIOT, UX MOOIIIEe
JICUCTBUE.

CrnoxHble 3QUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAponu3 ciaoxHbIX 3¢(UpoB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(pHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3UUYECKHE U XUMHUUYECKUE
cBoiicTBa (B3aumozeiictaue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccranoBieHne, OpoKEHUE TITIOKO3bI), HAXOXKICHUE B MPUPOJIC, IPUMEHEHHE, OMO-
norudeckast posib. @orocuHres. PpyKTO3a KaK H30MEP INIFOKO3BI.

Kpaxman u nemiono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKlLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJI0IeHNE U ONMCaHUe JEMOHCTPAIIMOHHBIX OINBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE PEaK-
[IMA OJHOATOMHBIX CIUPTOB (OKHCIEHUE ATaHoda okcuaoM meau(ll)), MHOrOaTOMHBIX CIIMPTOB
(B3aumMopelicTBue raunepuHa ¢ rugpokcuaom menu(ll)), anbrernoB (oKucieHue aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u ruapokcunom menu(ll), B3aumonelicTBue Kpaxmasua ¢ HOAOM),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruucnenus no ypaBHEHUI0 XUMHUECKOW peakuuu (Macchl, 00b&éMa, KOIUYeCTBAa UCXO/I-
HOT'O BEILECTBA WJIM MPOAYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEILECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nueckue 1 XUMUYeCKne
CBOICTBa aMHHOKHUCIOT (Ha mpuMepe runuHa). buonorndyeckoe 3HaueHne aMuHOKUCHOT. [lemn-
TUBL.

benku kak mpupoaHbIe BHICOKOMOJIEKYJISIpHbIE coeiMHEeHUs. [lepBuyHas, BTopuyuHas 1 Tpe-
TUYHAs CTPYKTypa OenKkoB. XHUMUYECKHE CBOWCTBA OEIKOB: THAPOIIH3, I€HATYpaIs, KaueCTBEeH-
HbIE PEaKIMU Ha OEJIKHU.

DKcrepuMeHTalIbHbIE METO/Ibl M3yUEeHHUS BEILIECTB U UX MIPEBpAILEHH: HaOII01eHUE U OTH-
CaHHe JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEIKOB MPH HarpeBaHUH, IBETHbIE PEAKIIUU
0EIIKOB.

BbicokomosieKyIsipHbIe COeIUHEHHUS



OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMI: MOHOMEp, IMOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEeIHAA MOJIeKyJsipHas macca. OCHOBHBIE Me-
TOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH — MMOJIMMEPHU3aLis U MOJIMKOH ICH AU,

OKcrepUMEeHTalIbHbIE METO/Ibl U3YUEHUS BELIECTB U MX IIPEBPAILEHUI: 03HAKOMIIEHHUE € 00-
pa3lamMu IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX ITOHATUH, TaK U MOHS-
THUH, ABISIOMIUXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO011e ecTecTBEHHO-HAY4HbIE MTOHATHUSA: SIBJIEHUE, HAyYHbIN (AKT, TMIIOTE3a, 3aKOH, TEO-
pusl, aHAJIU3, CHHTE3, KIACCU(PHUKAIIHS, IEPUOIUNIHOCTD, HAOIIOIeHIE, U3MEPEHHUE, IKCIICPUMEHT,
MO/JICJINPOBAHUE.

®usnka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUUECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: kneTka, opranusm, ornocdepa, 0OMEH BelIeCTB B opranusme, porocuHres, Ono-
JIOTHYECKHU aKTHBHBIE BelIecTBa (OENKH, YTIIEBOIBL, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHuecKuit 35eMeHT. AToM. Sipo aToMa, U30TOMbI. DIEKTPOHHAsS 000JI04Ka. DHEpreTh-
YEeCKUE YPOBHH, MOJYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, d- 3neMeHTbl. OCOOCHHOCTH pacipeie-
JIEHUS 3JIEKTPOHOB M0 OPOUTAJISIM B @TOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(UTyparus aToMOB.

Ilepnonnueckuil 3akoH u Ileproauyeckas cucrema XUuMU4eckux 3yeMeHToB J[. . Menne-
neeBa. CBA3b MEPUOIUIECKOTO 3aKoHa U [leprnoanueckoi CUCTEMbI XUMUYECKUX deMeHToB []. U.
MenneneeBa ¢ COBpEMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB
XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IpyINnaM U INepu-
oJ1aM. 3Ha4eHHE NEPUOJUUECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeniecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOH CBSI3U (KOBaJEHTHas HEMO-
JSIpHAs U NOJIIpHAs, MOHHAs, MeTajiindyeckas). MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMMYe-
CKOH CcBsI3M (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bonopoanas cBsa3b. BaneHTHOCTH. DnekTpo-
OTpULATENBHOCTb. CTENEeHb OKUCIIEHN. FIOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH IIOCTOSIHCTBA COCTaBa Be-
niecTBa. THUIIBI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA KPUCTAJUIN-
YECKON PEIIETKH.

[TonsiTve 0 aucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHnkinaTypa HeopraHn4eckux BeIIecTB.
['eHeTnyeckas cBsI3b HEOPTraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3INYHBIM KJIaccaM.

Xumnueckas peakuus. Knaccudukanus XMMUYECKHX peaklMii B HEOPraHWYECKON U opra-
HUYECKOW XMMHH. 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUsI U MPEBPALLIEHUS YHEP-
UM NIPY XUMUYECKUX PEAKIUAX.

CxopocThb peakiuu, €€ 3aBUCUMOCTh OT pa3InyHbIX (hakTopoB. OOpaTuMble peakiuu. Xu-
Mu4ecKkoe paBHOBecue. PaKTOpHI, BIMSIOIINE HA COCTOSIHME XMMUUYECKOT0 paBHOBecHs. [IpuHiumn
Jle larense.



OnexTponuTHyeckas qucconuanus. CHIbHbIE U ci1adble 31eKTpoauThl. Cpena BOJHBIX pac-
TBOPOB BELIECTB: KUCIIAsl, HEUTpaIbHAas, IICTIOYHASL.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHUS BEIIECTB U MX MPEBPAIICHUINA: JEeMOHCTpaLus Tab-
mun «[Iepuognueckas cucreMa xuMuyeckux aemMeHToB /. . Menneneesa», uzydenue mouenen
KPUCTAJIMYECKUX PEIIETOK, HAOIO/IEHUE U OMHCAHHME JIEMOHCTPAIMOHHBIX M JIa0OpATOPHBIX
OMBITOB (Pa3JIoKEHHUE NEPOKCUA BOAOPOA B IPUCYTCTBUU KaTaJln3aTopa, ONPEAEICHUE CPEIb
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHHOI'O HHANKATOPA, PEaKIIUd HOHHOTO 0OMEHa), Ipo-
BE/ICHUE MPAKTUYECKON paboThl «BiusHue pa3nuvHbIX (GaKTOPOB Ha CKOPOCTh XUMHUYECKOH pe-
AKLMH.

Pacuérnble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHATHUS «MACCOBAst JA0JISI BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannel. [Tonoxxenue Hemeramion B [lepuonnyeckoil CuCTEME XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. Du3HuecKrue CBOMCTBA HEMETAIIIOB. AJLTO-
TPOIHS HEMETAIIOB (Ha IpUMeEpe KUCIIOpoaa, cepbl, pochopa u yriepoa).

XUMHYECKUE CBOMCTBA BAXKHEHUIIIUX HEMETAILIOB (TaJIoreHOB, Cepbl, a30Ta, pocdopa, yrie-
poZia U KpEMHHMSI) U UX COEUHEHUM (OKCHUJIOB, KUCIOPOJICOAEPKALINX KUCIOT, BOAOPOJHBIX CO-
eMHEHUH ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamnsl. [lonoxxenune meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
U. MenpeneeBa. OCOOCHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O0rue (hu-
3U4eCcKue cBoKcTBa MeTasuioB. CIlIaBbl METAJIIOB. DIEKTPOXUMHUYECKUH psAJl HAPSHKEHU MeTal-
JIOB.

XHUMHYECKUE CBONCTBA BAKHECHUIIINX METAILIOB (HATPHH, KWK, KJIBIMI, MArHUH, a0 MH-
HUMN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O61me cnocoObl mosyyeHust MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCrepuMEHTaIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALLEHUI: U3yUeHHE KOJIIEK-
1un «MeTasuibl M CIIJIaBbl», 00pa30B HEMETAIIJIOB, PELLICHHE SKCIIEPUMEHTANIbHBIX 3ajiay, HaOJro-
JIEHUE U ONMCaHHE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOIEHCTBHE THIPOKCH 1A
ATIOMHUHUS C PACTBOPaMH KUCIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIOB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3o M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W1 00BEMY OJTHOTO U3 yYaCTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B 006ecriedeHn HKOJIOTHUECKOM, SJHEPreTHYeCKoi U MuIeBoil 6e30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TPOMBIIUIEHHOTO MOYUYEHHUs BayKHEHIIHX
BEIIIECTB.

YenoBek B MHMpE BELIECTB M MaTEPHUAJIOB: BAKHEHIINE CTPOUTENIBHBIE MaTepHallbl, KOH-
CTPYKLIMOHHBIE MaTepHallbl, KPaCKH, CTEKJI0, KepaMUKa, MaTepHalibl Ui 3JIEKTPOHUKH, HAHOMa-
TepHUabl, OpraHNnYecKre U MUHEPAJIbHbBIE YI10OpEHHUS.

XUMHS U 310pOBbE YEJIOBEKA: MpaBUiia UCIIOIb30BaHUs JIEKAPCTBEHHBIX MIPENapaTosB, Mpa-
BIJIa 6€30IIaCHOTO MCIIOJIb30BaHMSI ITPENapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHU4eCKOM XMMHUU B
11 xnacce ocymiecTBiIseTcs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU Ui OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mue ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJIacCU(UKaLU, TIEPUOTUIHOCTh, HA0II0IEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEpE-
HUE, SIBJICHUE.

®uzuka: MaTtepusi, SHEpPTUs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, pa-
JTUOAKTHUBHOCTh, MOJIEKYJIA, JHEPTCTUUECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BellecTBa, (PU3MUYECKUE BETUYUHbI U TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinetka, opranu3M, 3KocucTtemMa, omochepa, Makpo- ¥ MUKPOIJIEMEHTHI, BUTA-
MUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonoOrus: XMMHUYECKas MIPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIBbHBIX
MaTepUaoB, CEbCKOXO3SIICTBEHHOE MTPOU3BOJICTBO, TMHINEBAsI MPOMBIIUICHHOCTD, (hapMalleBTH-
YyecKasi POMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX MPENapaToB, MPOU3BOACTBO KOHCTPYK-
[MOHHBIX MAaTEPUAJIOB, AJIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOT'PAMMBI 110 XUMUU HA BA-
30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS 00yUYaIOIIMMHUCS TIPO-
rpaMM cpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM, METAMPEAMETHBIM U IPEIMETHBIM).
Hayuno-mMeToandeckoil OCHOBOW il pa3paOOTKH IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS IPO-
rpaMM CpeJIHEro o0IIero 00pa3oBaHUs ABISETCS CUCTEMHO-/1EATETbHOCTHBINA MOIXO/I.

B COOTBETCTBUM C CUCTEMHO-ACITEILHOCTHBIM MOJIXOJIOM B CTPYKTYpE JUIHOCTHBIX pe-
3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETO 001Iero o0pa3oBaHus BbIIEICHbI
CJIEIYIOIINE COCTABIISAIOIINE:

® 0CO3HaHHE OOYYAIOIUMUCS POCCUICKOMN Ipa’kJaHCKON MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

® HaJIMYHE MOTHUBAIUU K OOYYCHUIO;

® [[eJICHAIIPABIICHHOE PA3BUTHE BHYTPECHHUX YOCKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

® TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH
IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH IIETIOCTHON CHCTEME XUMHYECKOTO 00pa3o-
BaHUS;

® HAJIMYUE TPABOCO3HAHUS DKOJOTHYECKOW KYIBTYpPHI M CIIOCOOHOCTH CTaBUThH IETH H
CTPOUTH )KU3HCHHBIC TIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS NMPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yueOHOU
¥ BOCIIUTATEIHLHOU JIEATEIIBHOCTH B COOTBETCTBUHU C TYMAaHUCTHYCCKUMH, COIMOKYIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJ€allaMU POCCUHCKOTO TPasKIaHCKOT0 00IIecTBa, PH-
HSATBIMH B OOIIIECTBE HOPMAMH U MPABUIIAMH TIOBEJICHUS, CITOCOOCTBYIOIMMU IPOIIECCaM CaMo-
MO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUaAIOIIUXCS.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OTIBITa TO3HABATENILHOM U MPAKTUYECKON IEATETHHOCTH 00YUaIOIIUXCsl IO peaTU3aIH MPUHSATHIX
B 00IIECTBE IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS

® OCO3HAaHHS O0YYAOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX IPaB U 00S3aHHOCTEH, YBAKCHHUS
K 3aKOHY W ITPaBOTIOPSIJIKY;

® TIPEICTaBJICHUS O COIIMATBHBIX HOPMaX U MPaBUIaX MEKIUIHOCTHBIX OTHOIICHHU B KOJI-
JIEKTUBE;

® TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIEATEIIHBHOCTH IPHU CO3JaHUN yUEOHBIX MPOCK-
TOB, PEIICHUH YUEOHBIX M ITO3HABATEIBHBIX 33124, BHITOJHEHUN XUMUICCKUX IKCITIEPUMECHTOB;
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® CIOCOOHOCTHM MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY ¥ apTyMEHTHI JAPY-
TUX MIPU aHAIKM3€ Pa3INYHbIX BUJIOB YUEOHOI 1eATeIbHOCTH;
2) NIaTPMOTHYECKOT0 BOCIIUTAHMS !
® [[EHHOCTHOT'O OTHOIIEHUS K HCTOPUUECKOMY U HAYYHOMY HACJIEAUIO OTEYECTBEHHOH XU-
MUU;
® YBAXEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUHU U TPAKTUIESCKOTO IPUMEHEHUS XU-
MHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOEHUN, KPO-
MOTIUBBIX AKCIEPUMEHTAIbHBIX IOMCKOB, TIOCTOSHHOTO TPY/la YYEHBIX U MPAKTUKOB;
® UHTEpeca U MO3HABATEIHHBIX MOTHUBOB B TOJYYCHUH U MOCJICAYIONIEM aHaln3e HHOp-
Malll1 O TEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOU XUMUU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
® HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEACHMUS;
® CIOCOOHOCTH OIICHUBATh CUTYaIlUU, CBSI3aHHBIC C XUMHUYECCKHMH SIBIICHUSAMH, U IPUHU-
MaTh OCO3HAHHBIE PELIECHUS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
® TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE U TIOCTYIKU CBOUX TOBAPHUIIEH C MO3UIIUI HpaB-
CTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TOCIIC/ICTBUM ITHUX MOCTYIIKOB;
4) dopMupoBaHus KyJbTYPbl 310POBbS:
® TIOHMMAaHHUS [IEHHOCTEH 3J0OPOBOTO M OE30MMacHOTO 00pa3a KU3HU, HEOOXOAUMOCTH OT-
BETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXHMUYECKOMY 3]I0POBbIO;
e coOirofeHus mpaBuil 0€30MacHOr0 OOpalleHHs C BEHIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;
® T[IOHMMAaHMUS IEHHOCTH MPABWJI UHAUBUIYATLHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBE-
JICHUS B CUTYAIUsX, YIPOKAIOIIUX 3/I0POBBIO U JKU3HU JTIOJICH;
® OCO3HaHHUA MOCJEICTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIMOTpeOJIeHUs alKOroJs,
HapPKOTHUKOB, KYPEHHUS);
5) Tpy10BOr0 BOCIIUTAHMS:
® KOMMYHHMKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIEA0BATEIHCKON NesTEIbHOCTH, 00-
HIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTrUX BUAAX AEATEIbHOCTH;
® YCTaHOBKM HAa aKTUBHOE y4aCTHE B PEIICHUU MPAKTUUYECKHX 3a/1a4u COIIMAIIbHOM HAIpaB-
JICHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);
e HHTEpeca K MPAaKTHYECKOMY M3yYEHHUIO Mpodeccuil pa3inyHoOTOo pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;
® YBa)XEHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaM TPYI0BOH AESITEIbHOCTH;
® TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaTbHOU TpaeKTOpuH 00pa3zoBaHus, Oymy-
e mpodeccuu u peansanui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTE-
pecoB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;
6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:
® DOKOJIOTUYECKH I1eJIeCO00Pa3HOr0 OTHOIICHMS K TMPHUPOJE, KaK UCTOYHUKY CYIIECTBOBA-
HHS KU3HU Ha 3eMIIE;
® TOHMMAaHHUA TJIO0ALHOTO XapaKTepa KOJOTHYECKHX MPOOJIeM, BIUSHUS dKOHOMHYE-
CKHX IPOILIECCOB HA COCTOSIHUE PUPOIHON U COLMATBLHOU CpeIbl;
® (0CO3HaHUS HEOOXOIUMOCTH HMCIIOIB30BAHMS JTOCTHKEHUN XUMHH JIJIST PEIICHUS BOIIPO-
COB PAIMOHAILHOTO MTPUPOIOTIOIH30BAHHS;
® AKTUBHOI'O HENPUATUA JEHCTBUM, MPUHOCIIINX BpEJ OKPYXaIoIlel MPUPOIHON cpele,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;
® HaJWYHs PA3BUTOTO SKOJOTHUUECKOTO MBIIUICHHS, IKOJIOTHIECKON KYJIbTYPHI, ONBITA JIC-
ATEITLHOCTH SKOJIOTUUECKOW HANPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMHU B TTO3HABATEIb-
HOM, KOMMYHUKATUBHON M COITMAIbHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MTPOTUBOCTO-
ATh HJICOJIOTHU XeMopoOuu;
7) HEHHOCTH HAYYHOI'0 O3HAHUSA:
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¢ CcpOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH U OOIIECTBEHHOW MPaKTHKH;

e TIOHUMAaHUsA CeNU(PUKH XUMUU KaK HayKH, OCO3HAHM €€ posu B (GOpMUPOBAHUH pally-
OHAJIBHOT'O HAYYHOT'O MBIIIUICHUS, CO3aHUH LIEIOCTHOTO MPECTaBIECHHs 00 OKPYKAIOIIEM MUpPE
Kak O €MHCTBE NPUPOJBI U YEIOBEeKa, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

e yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUU JJIsl COBPEMEHHOM IIMBIIIN3AINH: B €€ Ty-
MaHUCTUYECKOH HAIPaBICHHOCTH M BYKHOM POJIM B CO3JJAHUU HOBOW 0a3bl MaTepHaIbHOMN KyIlb-
TYpPBI, PELICHNHU TTI00AIBHBIX MPOOIEM YCTOMUMBOTO pa3BUTH YEIOBEUYECTBA — CHIPHEBOM, YHEP-
TeTUYECKOH, MUIIEBOH U HKOJOTMYECKOH Oe30MacHOCTH, B Pa3BUTUH MEAMLIMHBI, 00ECIIeYeHUH
YCIIOBHH YCIEIIHOTO TPY/AA ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIOT0 YjeHa oOIIecTBa;

® CCTECTBEHHO-HAY4YHOW I'PAaMOTHOCTH: NMOHMMAaHHS CYIIHOCTH METOJOB IO3HAHHMS, UC-
HOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIb30BATh MOTydaeMble 3HAHUS [T aHa-
7u3a ¥ OOBSICHEHUS SBICHUIN OKPYXAIOIIEro MUPA U MPOUCXOAAIINX B HEM M3MEHEHHN, YMEHUS
JienaTh 0O0OCHOBaHHBIC 3aKITIOUYEHHS HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIUXCS JAHHBIX C IO
MOJIYYCHHA JOCTOBCPHLBIX BLIBOIOB,

® CII0OCOOHOCTH CaMOCTOSITEIBHO HCIOJIBb30BaTh XMMUYECKHE 3HAHUS JUIS PELICHUS IpPO-
OJeM B peaibHbIX )KU3HEHHBIX CUTYaLUsX;

e MHTepeca K MO3HAHUIO U CCIIE0BATEIbCKOM eI TeNbHOCTH;

® TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO X CaMOOOPA30BaHHUIO, K aK-
THUBHOMY ITOJTy4E€HHUIO HOBBIX 3HAHUI 110 XMMUH B COOTBETCTBHH C )KU3HEHHBIMHU MTOTPEOHOCTSMU;

e HHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IHuHBIX cepax mpodeccnoHaIbHOM e TebHO-
CTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOCHUS yueOHOro npeamera «XUMHs» Ha YpPOBHE Cpe-
Hero o0I11ero 06pa3oBaHus BKIIOYAIOT:

e 3HayuMble 11 (POPMHPOBAHUS MHPOBO33PEHUS OOYUAIOUIMXCS MEXAUCLUUIIIMHAPHBIE
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBIECHNE, IPOLECC, CUCTEMA, HAYUHbIN (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH, 3a-
KOH, TEOpHsl, UCCIICIOBaHNE, HAOJIOICHHE, U3MEPEHHE, SIKCIICPUMEHT U JIPYTHUE),

e yHUBepcalbHblE yueOHbIE IEHCTBUS (II03HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJIsTHB-
HbIE), oOecneunBaronie GopMUpPOBaHNE PYHKIIMOHAIBHON IPAaMOTHOCTH U COLMAIIBHON KOMITe-
TEHIIMU 00yYarOIIUXCS;

® CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIb30BaTh OCBOCHHBIC MEXIMCIIUIUIMHAPHBIC, MUPO-
BO33PEHYECKHE 3HAHUS U YHUBEpCAIbHbBIE YUeOHbIC IEUCTBUS B MO3HABATEIHLHON U COIMAIBHON
NPaKTHKE.

MeTaHpeHMCTHBIe PE3YIBTATHI OTPAKAIOT OBJIAICHNEC YHUBCPCAJIIbHBIMU yT~IC6HI)IMI/I IIO3Ha-
BaTEJIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISITUBHBIMU JCHCTBUSMH.

OBJ]a}]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁthMH MMO3HABATCJIbHBIMU IleﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe A1eiCTBUSA:

® CaMOCTOSITEIHHO (POPMYIIMPOBATH U aKTYAIM3UPOBAThH MPOOIEMY, BCECTOPOHHE €€ pac-
CMaTpHBaTh;

® OIPEICIATh LEN NeATSILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTCPUH UX JTOCTUIKCHUS, CO-
OTHOCHTH PE3YJIbTAThI IEATSILHOCTH C TOCTABICHHBIMU IICTISIMH;

® HCIIOJB30BaTh MMPHU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIINIJICHUA — BBIACIATH Xa-
paKTepHbIC MPU3HAKHU MOHSITHI U YCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIh30BATh COOTBETCTBYIO-
IIUEC MMOHATHUSA IJIs1 00BsICHEHNS OTACJIBbHBIX q)aKTOB u HBHCHHfI;
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e BBHIOMpATh OCHOBAHUS U KPUTEPHH IS KIACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaK-
LM

® YCTaHaBJIUBATh IPUUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

® CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIE, IENYKTUBHBIE, 10 aHAJIOTUH), BBISB-
JSITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (HOPMYIHPOBATH BHIBOJIBI
U 3aKJIIOUEHMS;

® [IPUMEHSTH B [IPOLIECCE TIO3HAHMSI, UCIIOJIB3YEMbIE B XUMUHU CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKast (popMyJia, ypaBHEHHE XUMHUECKONW peaKLuy — IIPU PELICHNN Y4eOHbIX II03HABaTelb-
HBIX M IPAKTUYECKHX 337a4, IPUMEHATh Ha3BaHHbIC MOJICIIbHBIC MTPEICTABICHUS [T BBISIBICHUS
XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BELIECTB M XUMHUECKUX PEeaKLn.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

® BIJIAJETh OCHOBAMU METOJI0OB HAYYHOT'O ITO3HAHMSI BELIECTB M XUMHUECKUX PEAKLIUH;

e (opMynHpOBaTh LIEIU U 3aJa4d UCCIEI0BaHMs, UCIOIb30BATh IIOCTABICHHBIE  CaMO-
CTOSITENIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIS
(opMUpPOBaHUS FMIIOTE3bI 110 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYK/IECHU;

® BIJIAJIETh HABBIKAMU CAMOCTOSITEIILHOIO TNIAHUPOBAHUS U TPOBEACHUS YICHUYECKHUX 3KC-
NEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIATh 32 XOJI0M MPOIIeCcCa, CaMOCTOSTEIBHO TPO-
THO3UPOBATh €r0 pe3yJbTaT, GOpMYIUPOBATh 0O0OIEHHS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHO-
CTH pe3yJIbTaTOB MCCIIEA0BAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJENIaHHON padoTe;

e npuoOpeTaTh ONbIT YUCHUYECKON HCCIEeI0BATENbCKON U IPOEKTHOM JesTeIbHOCTH, IPO-
SBJISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIbHOMY IIOMCKY METO/0B pEIleHUs MTpaKTHye-
CKHX 3aJa4, IPUMEHEHUIO PA3JINYHBIX METOJOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

® OPHEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHUKAX WH(POpMANNU (HAyYHO-TIOMYJISIpHAS JINTE-
patypa XMMHYECKOTO COAEp)KaHus, CIIPaBOYHbIE MOCOOUs, pecypchl IHTepHEeTa), aHATU3UPOBATh
UH(POPMALIMIO Pa3IMYHBIX BUIOB U (DOPM MPEICTaBICHUS, KPUTUUECKU OLICHUBATh €€ JOCTOBEp-
HOCTb U HEMIPOTHUBOPEUUBOCTH;

e (GopMyIHPOBaTh 3aMpPOCHl U MPUMEHATH Pa3JIMYHbIE METO/IbI IIPU TIOUCKE U OTOOPE MH-
dopmannu, He0OXOAMMOH [T BBIMOJIHEHUS YUeOHBIX 3a/jau ONpPeaesIEHHOIO THIIA;

® [IpUOOpEeTaTh ONBIT UCIIOIBb30BaHUS MHPOPMALITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

® CaMOCTOSITEJIbHO BEIOMPATh ONTUMANBHYIO (OPMY MpeICTaBICHHS HH(POPMAIIH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

® HCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA IPU pabOTe ¢ XUMUYECKONH MHPOP-
Malueil: NpUMEeHATh MEXITpeIMETHBIE (PU3NUECKUE U MaTeMaTHUECKHE) 3HaKU U CUMBOJIBL, (hop-
MyJbl, a00peBUaTYpbl, HOMEHKJIATYPY;

® UCIOJIB30BaTh U NMPeoOpa30oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

® 3a7aBaTh BOIMPOCHI 110 CYIIECTBY 00CYK/1a€MOM TEMBI B X0O/I€ IMajora U/uii TUCKYyCCHH,
BBICKa3bIBaTh WM, (GOPMYIUPOBATH CBOMU MPEJIOKEHHUS] OTHOCUTENIBHO BBIMOIHEHUS MPeio-
JKEHHOH 3a/1a4u;

® BBHICTYNATh C NMPE3eHTAlMel Pe3yabTaTOB O3HABATENILHOMN e TeNbHOCTH, MOTYYEHHbIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMOIHEHUH XMMHYECKOTO 3KCIEepH-
MEHTa, MPAaKTUYEeCKON paboThl MO HCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3alluu
y4eOHOT0 MPOeKTa U GOPMYIUPOBAThH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIIEJOBAaHUM ITy-
TEM COrIacoBaHMs MO3UIMK B X0/1€ 00CYXKJIEHHUSI U 0OMEHA MHEHHUSIMHU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1€ CTBUSIMU:

® CaMOCTOSITENIBHO IJIAHUPOBATh M OCYIIECTBISATh CBOKO IO3HABATEIbHYIO JEATEIBHOCTD,
ornpenenss e€ ey U 3aJa4l, KOHTPOJIUPOBATh U [0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh IPe/-
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JaraeMblii aNrOpyuTM JCUCTBUI MPHU BBIMTOIHEHUU YUeOHBIX M MCCIIEOBATEILCKUX 3a/1a4, BEIOU-
path Hanbosee 3O PEKTUBHBIN CITOCOO UX PEHICHHS C YU4ETOM TOJYICHHS HOBBIX 3HAHUH O BEIIle-
CTBax U XUMHUUYCCKHX PCAKIUAX;

® OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH HAa OCHOBE CaMOAHAJIM3a U CaMo-
OLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

e Cc(pOpPMHUPOBAHHOCTH MIPEJCTABICHUNA O XUMUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-HAYY-
HOW KapTUHBI MUpPA, POJIM XUMHH B IIO3HAHUM SIBJICHUHN NPUPOJIbL, B HOPMUPOBAHUH MBILUICHUS U
KYJBTYPBI IHYHOCTH, €€ PYHKIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM /IJIs peIICHHUS IPAaKTHYe-
CKUX 3a/lad U 3KOJIOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO U IPUPOJHOM
cpene;

® BIIJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasi BKJIKOYAET: OCHOBOIOJIAraroIiue mo-
HATHS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHas 000JI0UKa aTOMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHULIATEIbHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpHast popMyiia (pa3BEpHyTasi U COKpAIIEH-
Hasi), MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHbIHN cKeleT, (yHKIHMOHAJIbHAs TPy,
paaMKan, U30MepHUsl, U30MEPbI, TOMOJIOIMYECKUH Psii, TOMOJIOTH, YIJIEBOJIOPO/bI, KUCIOPOA U
a30Tco/ieprKalllue COeUHEHU,, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISpHBIE
COEIMHEHUS ); TEOPUHU U 3aKOHBI (TEOpHUs CTPOEHUS opraHndeckux Beuiects A. M. bytiieposa, 3a-
KOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3bIK XUMHH; MHPOBO3-
3pEeHYECKUE 3HaHUs, JIeKallle B OCHOBE TIOHUMaHUs IPUUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX
SBJICHUH, (PaKTOJIOIMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJyYEeHUH U 0€30IaCHOM HCIOJIb-
30BaHUH BOKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IESTETLHOCTH YEIIOBEKa,

e Cc(pOpMHUPOBAHHOCTh YMEHUH BBIABJIATH XapaKTEpPHbIC MPU3HAKU MOHATHUH, yCTaHABIM-
BaTh UX B3aUMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONMCAHUU COCTaBa, CTPOe-
HUS U IIPEBPALICHUN OPraHMYECKUX COCIMHEHNN;

e CcpOpMHUPOBAHHOCTh YMEHUHN HCHOIB30BATH XUMHUECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMS;

e c(hOpMUPOBAHHOCTh YMEHUHN yCTaHaBIMBAaTh NMPUHAAJIEKHOCTh U3YUYEHHBIX OpraHuye-
CKHX BEIIECTB 110 UX COCTABY U CTPOEHUIO K ONPENEIEHHOMY KlacCy/TpyIe coeuHeHuil (yrie-
BOJOPOJBI, KUCIOPO/ M a30TCOAEPKALLUE COEANHEHMSI, BRICOKOMOJIEKYJISIPHBIE COEAMHEHHUS ), 1a-
BaTh UM Ha3BaHHA 1o cucreMarndeckoit Homenknarype (IUPAC), a Takxke mpUBOAUTH TPUBHAIB-
Hbl€ Ha3BaHUS OTJEJIbHBIX OPTaHUYECKUX BELIECTB (ITHJIEH, NMPOIUJIEH, alleTUIeH, STHICHIJIN-
KOJIb, TIULEPUH, (eHod, popMaibaeru, aleTaiblerul, MypaBbuHas KUCIIOTa, YKCYCHas KHUC-
JI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPMHOBAS KUCIIOTA, IITI0K03a, PPyKTO3a, KpaxMaJl, LeJIH103a, TH-
i),

e CcpOpPMHUPOBAHHOCTH YMEHUS OINPENENATh BUIbl XMMUYECKOH CBSI3U B OPraHMYECKHX CO-
eIMHEeHMX (OAMHAPHBIE U KPaTHbBIE);

e c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKEHUSI TEOPUU CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. BytiiepoBa juis 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPO-
€HUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

¢ c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U XUMHU-
YECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH Pa3INYHBIX KJIACCOB OPraHMUYECKUX BELIECTB (Me-
TaH, 3TaH, 3TUJICH, MIPOIWIICH, alleTHiieH, OyraaueH-1,3, MetunOyraauen-1,3, 6eH30J, METaHO,
3TAHOJI, STUJICHIJIMKOJb, TIMLIEPHUH, (DEHON, alleTalbIeTu, MypaBbUHAs U YKCYCHAsl KHCIOTHI,
[JII0K03a, Kpaxmaj, IeJUTI0JI03a, aMUHOYKCYCHAasl KHCIIOTa), WIUIIOCTPHUPOBATh T'€HETUYECKYIO
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CBSI3b MEXIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C UCIOJIb30BaHUEM
CTPYKTYPHBIX (popmyir;

e CcpOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHUKH YTIIEBOJOPOTHOTO ChHIPhS
(HedTh, IPUPOAHBIN Ta3, YIOJIb), CHOCOOBI X MEPEPAOOTKH U MPAKTUICCKOE MPUMEHEHHE MPO-
JTYKTOB IepepaboTK;

¢ chOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS MO XUMHYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB MIIU MPOJYKTOB PEAKIIH);

¢ chOpPMUPOBAHHOCTh YMEHUN BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAX Hayd-
HOTO TO3HAHHUA, UCIOJB3YEMBIX B XUMHH INPU H3YUYEHUU BEUIECTB M XUMHUYECKUX SBIICHUI
(HabmoieHne, U3MEpPEHNE, IKCIIEPUMEHT, MOACTHPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMUYe-
CKH€ 3HAHUS JIJIsl IPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBS3aHHBIX C Bellle-
CTBaMU M UX MPUMEHEHHUEM;

¢ chOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MPaBUIa MOJIb30BAHH XUMUYECKON TIOCYI0i U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIlleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

¢ chOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHITH XUMHYECKHH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ATHICHA U HU3YYCHHE €ro
CBOWCTB, KaY€CTBEHHBIE PEAKIINN OPTraHNYECKHUX BEIIECTB, ICHATYpALUs OSIIKOB ITPH HarPEeBAHHH,
[[BETHBIE peaklliy OEIKOB) B COOTBETCTBUU C MMPABUIIAMH TEXHUKH O€30M1aCHOCTHU MPU 0OpaIleHun
C BEIIECTBAMH H JJAOOPAaTOPHBIM 000pYJOBAHUEM, TIPEICTABIATH PE3YIHTATHI XUMHUECKOTO IKC-
nepuMeHTa B (hopMe 3amnucy ypaBHEHUN COOTBETCTBYIOIIMX peakuid U (hOpMyIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX Pe3y/IbTaTOB;

¢ chOpPMUPOBAHHOCTh YMEHHUI KPUTUYECKU aHATM3UPOBATH XMMHUECKYIO HH(OpMaIHIo,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U APYrux);

¢ CcpOopMHPOBAHHOCTh YMEHHUU COOJIOAATH MPaBHIIAa SKOJIOTUIYECKH IIETIECO00Pa3HOTO TMO-
BE/ICHUS B OBITY U TPYAOBOM IEATEILHOCTH B LEJIAX COXPAHEHHS CBOETO 370POBBS U OKPY KaroIIen
HOPUPOIHON Cpesibl, 0CO3HABAaTh OMACHOCTh BO3/ICHCTBUS Ha JKUBBIE OPraHU3MBbI ONpPEAEIEHHBIX
OpPraHWYeCKHX BEMIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHiTe Ha mpumepax crocoOb!
YMEHBIICHHUS U NPeIOTBPAILEHHs UX BPEJAHOTO BO3/ICHCTBHS HA OPraHU3M YellOBEKa;

e 11 00YJaIOUINXCSl C OTPAHWYCHHBIMUA BO3MOXHOCTSIMU 3[IOPOBBS: YMEHHUE NMPUMEHSATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

® IS CNIETBIX U CITa0OBHIAIINX O0yJarOIIUXCS: YMEHHE HCIIOJIb30BaTh pelbepHO-TOUeU-
HYI0 cucteMy ob6o3HaueHut JI. bpaiins s 3anucu XuMu4yeckux Gpopmyit.

11 KJIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPaXKaroT:

e c(hopMUPOBAaHHOCTH MPEJCTABICHUMN: O XUMHUYECKOI COCTABIISIONICH €CTECTBEHHO-HAYY-
HOM KapTUHBI MUPA, POJIM XUMUHU B IO3HAHUU SIBJICHUM MPUPO/IbI, B GOPMUPOBAHUU MBILUICHUS U
KYJBTYpBI IMYHOCTH, €€ PYHKIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM /17151 pellIeHUs IPaKTHde-
CKHX 3aJa4 M 3KOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO U MPUPOIAHOMN
cpene;

® BJAJICHHUE CUCTEMON XMMHUYECKHX 3HAHWM, KOTOpasi BKJIIOYAET: OCHOBOIOJIATal0IIKeE T10-
HATHS (XMMHYECKHH DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHbBIE OpPOUTAIM ATOMOB, HOH, MO-
JeKysa, MOJIb, MOJIAPHBIN 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHUS,
XUMHYECKasl CBA3b (KOBaJEHTHAs, HOHHAs, METa/NInyecKasi, BOAOPOHAs ), KpUCTAILIIMYECKAst pe-
IETKA, TUMBl XUMMHUYECKUX PEAKLUil, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, FIEKTPOIUTHYE-
CKasl JUCCOLMAINsl, OKHCINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOH peaklMy, XUMHUECKOe
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUs FNEKTPOIUTUYECKON TUCCOLMALINN, IEPUOANUECKUN 3a-
koH /[. . MennieneeBa, 3aKOH COXPAHEHHSI MAacChl BEIECTB, 3aKOH COXPAHEHMS U MPEBPALLECHUS
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SHEPTUU NMPH XUMUYECKUX PEAKIHIX ), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SA3bIK XUMHUH, MHPOBO3-
3pEHUYECKUE 3HAHMS, JIeKalue B OCHOBE IIOHUMAHUS IPUUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX
SIBJICHUH, (PaKTOJIOTMUECKUE CBEJCHUS O CBOMCTBAX, COCTABE, IMOJyYCHHH U 0€30I1aCHOM HCIIOJIb-
30BaHMM BAKHEMIIMX HEOPraHUYECKUX BEILECTB B OBITY U NPAKTUYECKON AEATENbHOCTH Yelo-
BEKa,

e CQOPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTEpPHbIC MPU3HAKU MOHATHH, YCTaHABIM-
BaTh MX B3aMMOCBSI3b, HCII0JIb30BAaTh COOTBETCTBYIOLIHE MMOHITHS TPHU OIMHCAHUN HEOPTaHUYECKIX
BEILIECTB U UX NIPEBpAILEHU];

¢ CcpOpMHUPOBAHHOCTh YMEHUN UCHOIB30BATH XUMHUECKYIO CUMBOJIMKY JUIS COCTaBIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHUS OTAEIBHBIX HEOPraHMYCCKUX BEIIECTB (yrapHbIi ras, yrie-
KUCIIBIH ra3, aMMUaK, raméHasi U3BecThb, HerameéHast U3BeCTh, IUThEBAst COJIa, MUPHT U IPYTHUE);

e C(pOpPMHUPOBAHHOCTh YMEHHUH ONpEAEsTh BaIEHTHOCTh U CTEINEHb OKHCICHUS XUMUYe-
CKUX 3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBA, BHJ XUMHUYECKOHW CBsS3U (KOBAJIEHTHAs,
MOHHAs1, METaJNTNIECKasi, BOJIOPOIHAS ) B COSMHEHUSX, TUT KPHUCTAUTUIECKON PEeIIETKA KOHKPET-
HOTO BEIECTBA (aTOMHAasi, MOJICKYJISIpHAs, MOHHAs, METAJUINYECKasl), XapaKTep cpelibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCITUHEHHIA;

e Cc(pOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPHHAJICKHOCTh HEOPraHMYECKUX Be-
IIECTB 10 UX COCTaBY K ONpPEIEeNEHHOMY KJIacCy/TpyIIe COeAUHEHUN (IIPOCThIe BEIeCTBa — Me-
TaJIJIBl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUSI, KUCIOTHI, aM(OTEPHBIC TUPOKCH/IBI, COIIH);

e CcpOopMHUPOBAHHOCTh YMEHHMI PaCKpbIBaTh CMBICH Ieproandeckoro 3akona /. . Menze-
JeeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3HUPYIOUIYIO, OOBACHUTEIbHYIO M IMPOTHOCTUYECKYIO
byHKINY,

e CcpOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XUMUYe-
cKuXx 35eMeHToB 1—4 nepuonos [lepuoanyeckoit cucteMbl xumMuueckux 3nemenTos . 1. Menze-
JieeBa, UCTIOJIB3YsI MOHATHS «S-, P-, d-2JICKTPOHHBIEC OPOUTANINY, «IHEPTETUICCKUE YPOBHUY, 00b-
SCHATh 3aKOHOMEPHOCTU W3MEHEHHsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEJUHEHUH MO Ie-
puoaam u rpynmnam Ilepuogudeckont cuctemel xumMuueckux snemenToB J[. M. Menpeneesa;

e Cc(pOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE CBOM-
CTBa HEOPTaHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE IeHETHYE-
CKOM CBSI3M MEKAY HEOPTaHWYECKHMH BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKHX PeaKIuii;

e cpopMHPOBAHHOCTh YMEHHSI KJIACCH(PUIIMPOBATH XUMHUECKUE PEAKIIMH IO PA3TUIHBIM
IpU3HAKaM (YUCIy U COCTaBy pPearupyrolux BeIIecTB, TEIUNIOBOMY 3(h(}eKTy peakiuu, u3MeHe-
HUIO CTETNIEHEW OKUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH PEAKIUH, YUaCTUIO KaTaanu3aTopa);

e CcpOpMHPOBAHHOCTh YMEHUI COCTABIATh YpPaBHEHUS peakiUil pa3IMyHbIX TUIOB, MOJI-
HbIE€ M COKpaIIEHHBIE YpaBHEHUsI PeaKLUi MOHHOIO OOMEHA, YUUThIBAs yCIOBUSA, MPU KOTOPBIX
9TH PEeaKIUU UIYT A0 KOHIIA;

e Cc(pOpMHUPOBAHHOCTh YMEHUH TPOBOIUTH PEAKLIUH, TOATBEPKJAIOIIME KaYeCTBEHHBIH CO-
CTaB Pa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBY-
IOIIHE B BOJHBIX PACTBOPaX HEOPTaHUIECKUX BEUIECTB;

e CcpOpMHUPOBAHHOCTh YMEHHMH PAaCKPBIBATh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIb-
HBIX peaKIMii MOCPEICTBOM COCTABIIEHHS 3JIEKTPOHHOTO OallaHCca ITUX peaKIuii;

e CcpOpMHPOBAHHOCTh YMEHHH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peaKiiu
OT pa3NWYHBIX (DaKTOPOB; XapaKTep CMENICHUS XHUMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

e CcGOpMHPOBaHHOCTh YMEHHI XapaKTEPH30BATh XUMHUYECKHE TPOIIECCHI, JISKAIIHNE B OC-
HOBE TMPOMBINUIEHHOTO TOJIYYeHHs] CEpHOW KHCIIOTBHI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTH
npezcTaBiIeHnit 00 OOLIMX HAyYHBIX IPUHIIMIIAX U SKOJIOTHYECKUX MPo0IeMax XUMHIECKOTo Ipo-
U3BO/ICTBA;
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¢ CcpOpMHUPOBAHHOCTH YMEHUH TPOBOIUTH BEIYMCICHHS C HCIIOJIb30BAHHEM ITOHITHUS «Mac-
coBas JI0JIs1 BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHUH Tra30B IPU XMUMUYECKUX peaKIUsX,
Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIH 00bEMY
OJIHOTO M3 YYacCTBYIOLIMX B PEAKIMU BELIECTB, TEIJIOBOIO 3P QeKTa peakui Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACChI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUH;

e Cc(OpPMHUPOBAHHOCTh YMEHMI COOJIIOATh IPAaBUIIa IOJIb30BAHUS XUMUYECKOH OCY10H 1
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPABUJIa OOPAIEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

e Cc(pOpPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XMMHUYECKMH SKCIEPUMEHT
(pa3noxkeHue MepoKCcuaa BoJOpoJa B MPUCYTCTBUM KaTallu3aTopa, ONpe/IeIeHUe Cpelbl pacTBO-
POB BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO HHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKO-
POCTh XUMHUYECKOW PEeaKLMU, peaKlUl HOHHOIO OOMEHa, KaueCTBEHHbIE peaklMM Ha cyibdar-,
KapOOHAT- M XJIOPU-aHUOHBI, Ha KATHOH aMMOHWUSI, pEIlIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 Te-
MaM «Metaiuib» 1 «HemeTanmby) B COOTBETCTBHM C IPABUIIAMU TEXHUKH O€30IIaCHOCTH IpU 00-
pallleHNH C BEUIECTBAMU U JIA0OPATOPHBIM 000pyIOBaHHEM, IPEICTABIIATh PE3yIbTaThl XUMHUYE-
CKOT'0 3KCIIEpUMEHTa B (pOpMeE 3alMcu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIIMNA U (OPMYIHPOBATh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

e Cc(pOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKHU aHAIU3UPOBATh XMMUYECKYI MH(OpMAIHIO,
HOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICcTBAa MaCCOBOM KOMMYHUKAIMH, IHTEpHET U Ipyrux);

¢ c(hopMHPOBAHHOCTH YMEHUII COOJIOAATh MPAaBUIIA YKOJIOTMYECKHU L[EJIECO00Pa3HOr0 I0-
BE/ICHUS B OBITY U TPYAOBOM JIEATEIILHOCTH B IIENISIX COXPAHEHHUSI CBOETO 3/I0POBBSI M OKPYKAFOIIEH
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS Ha >KUBBIE OPraHU3MBbI OIPEIEIEHHBIX
BElIECTB, MoHUMas cmbica nokaszatens [I/IK, noscHsaTh Ha npumepax crnocoObl YMEHBLIECHUS U
IIPEIOTBPALCHNS UX BPEIHOIO BO3/ICHCTBUS HA OPTaHNU3M UYEJIOBEKA;

e i 00Yy4arOIIUXCSl C OTPAHUYEHHBIMH BO3MOYXKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSITh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

® IS CJENBIX U CIa00BUIAIIMX 00yYarOIUXCs: YMEHHE HCII0JIb30BaTh pelbe(pHO-TOUEY-
HYI0 cucteMy o0o3HaueHuit JI. bpaiins nms 3anucu xumuueckux hopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoTbI

IIpakTnyeckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Hcnoan3o-
BaHHue 000-
py/AoBaHusI
Hentpa
«Touka Po-
cTa»

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XHUMHUH

11

[IpenMer oprannydeckoit xumun. Teopus cTpoeHus op-
raHnyeckux coeaunenuii A. M. bytiepoa

bubnuorexa [JOK

IIpoexrop,
HOYTOYK,
Habop  JuIst
MOJIEJINPO-
BaHUS  MO-
JeKyJa opra-
HUYECKUX
BEIIECTB

Hroro no paszueny

Pasnen 2. YrieBoaopoabl

2.1

[IpenenbHbIe YTIEBOAOPOABI — ATKAHBI

bu6nuorexa [IOK

IIpoexrop,
HOYTOYK,
Habop IS
MO/JIEIINPO-
BaHUS  MO-
JeKyJ1 opra-
HUYECKUX
BEIIECTB

2.2

HemnpenenpHbie yraeBogopoabl: aaKEHbI, aKaJIHCHBI,
QJIKVHBI

bubanoreka [JOK

Komruiekt
XUMHYE-
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CKOro 000-
pyIOBaHUS
U XHUMHYe-
CKHX peak-
THUBOB,IIPO-
€KTOp, HO-
yTOYK,

HAboOp  JUIs
MOJICITHPO-
BaHHUSI MO-
JIeKyJ1 opra-
HUYECKHUX
BEILIECTB

2.3

ApOMaTI/I‘leCKI/IC YriieBOAOPOAbI

bubnuoreka [{OK

IIpoexTop,
HOYTOYK,
HOYTOYK,
Habop  JuIst
MOJIETHPO-
BaHUS MoO-
JIEKyJ opra-
HUYECKUX
BELIECTB

2.4

[IpupoaHbIe HCTOUHUKH YTIEBOJOPOAOB U UX Tepepa-
0oTKa

bu6nmorexa LIOK

IIpoexrop,
HOYTOYK,
KOJIJIEKIIHS
«Hedptp u
HPOAYKTHI
e€ mepepa-
OOTKH»

Hroro no paszueny

13

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

3.1

Cnuptel. ®enon

3

bu6nunorexa LIOK

IIpoekrop,
HOYTOYK,
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HOYTOVK,
HAboOp Ui
MO/JIEIINPO-
BaHUS  MO-
JIeKyJ1 opra-
HUYCCKUX
BEIICCTB

3.2

Anbperuasl. KapOoHoBble kucnoTsl. CioxHbIe 3(pUpbl

but6mmoreka [IOK

[IpoekTop,
HOYTOYK,
HOYTOYK,
Habop  JuIst
MOJIETHPO-
BaHUS MO-
JIeKyN opra-
HUYECCKUX
BEIIIECTB,
KOMILJICKT
XUMHYe-
ckoro o0o-
pPYAOBaHUS
U XHMHYe-
CKHUX peak-
THUBOB

3.3

VYrneBons!

bubanoreka LIOK

[Ipoexrop,
HOYTOYK,
HOYTOYK,
Habop Jyis
MOZETUPO-
BaHUS  MO-
JeKyll opra-
HUYECKUX
BEIIECTB,
KOMIIJICKT

20




XUMHUYE-
ckoro 006o0-
pyJIOBaHHS
U XUMHYe-
CKHX peaK-
THUBOB

Wtoro no pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs
4.1 | AMuabl. AMUHOKUCTOTHI. benkn 3 0 0 bu6mmoreka [IOK Hoyroyr,
IPOEKTOP
HToro no pasneny 3
Pa3zaed S. BeicokoMOJIeKYIsIpHBIE COeIMHEHUS
[Ipoekrop,
HOYTOYK,
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 1 0 bu6nuoreka [JOK zl(zﬁg:cf_mﬂ
MacchI»,
«BonokHay
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KosauyecTBO 4yacoB Hcnoab3o-
DJIeKTPOHHbIE BaHue 000-
J:;')“ HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero KonrpoJsbhbie | [pakruyeckue gg;g)f OOBBabTI:J)mHM e Il)l);i(:;aanuﬂ
paboTni paboTni pecypcebl «Touka Po-
cTa»

21




Pasznea 1. Teopernyeckue 0CHOBbI XUMUM

11

Ctpoenue atomoB. [lepuoanyeckuii 3axon u [lepuoau-
YyecKas cUcTeMa XUMHU4YecKux siaemenToB .M. Menpe-
JIeeBa

bubnunoreka LIOK

[IpoekTop,
HOYTOYK

1.2

Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB

bubnunoreka LIOK

[IpoekTop,
HOYTOYK

1.3

XUMHYECKHE pe€aKuuu

but6mmoreka [IOK

IIpoexrop,

HOYTOYK, HO-
yTOyK, KOM-
IUIGKT XUMH-
4eckoro o00o-
pYyIOBaHUSl H
XUMHYECKHX
pPEaKTHBOB

Hroro no pasacity

13

Paznen 2. Heopranuueckasi xummusi

2.1

Meranibsl

bubmuoreka [{OK

IIpoexTop,

HOYTOYK, HO-
yTOyK, KOM-
TUIEKT XUMH-
4yeckoro 00o-
pYIOBaHUS H
XUMHUYECKUX
pPEaKTHBOB

2.2

Hewmetamsl

bubanoreka LIOK

[Ipoexrop,

HOYTOYK, HO-
yTOyK, KOM-
IUIEKT XUMH-
4yeckoro 00o-
pYyIOBaHUS H
XAMAYECKUX
PEaKTHBOB

22




but6mmoreka [IOK

[IpoekTop,

2.3 | CBs3b HEOPTraHUYECKUX M OPTAaHUYECKUX BEIIECTB 2 HOYTOYK
Wroro no pazgeny 17

Pasnen 3. Xumus u :Ku3Hb

3.1 | Xumus u )Ku3Hb 4 bubmorexa [OK Eg;fg;}?p ’
Wroro no pazueny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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