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HHOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpEIHET0 o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUs (eepaibHOW 00pa3oBaTEIbLHON MPOrpaMMbl CPETHETO
obmero o6OpazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenunuu npenogaBaHus y4eOHOIO NpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoir ®exepanuu, peagu3yOIIX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboOTKe MpOrpaMMbl 1O XUMHH, K OIpEIeICHUI0 00Iei
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0yYaroIUXcs CpeACTBaMU y4eOHOro Impeamera
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHIIETITYaJbHBIE MOJOXKCHHS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJICH, COJICp)KaHUS, pE3yJIbTATOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, I[OJy4yaeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThl0 HX 00pa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM peau3aldi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. IJTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbL, (HOPMUPOBAHHUS MHUPOBO33PEHHsSI M OOILIEH KyJIbTYphbI
YyeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO U
npupoaHoil cpene. Peanusyercst xumMuyeckoe oopazoBaHue 00y4arOIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOI'0 OHIpeJesieHbl B IMpOorpaMMme IO XHMHUHU € YYETOM CHelU(PUKM HAyKM XUMUH, €&
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro 0O0Iero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojb B COBPEMEHHOM
LIUBUJIM3ALMHU, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy:»KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacThI0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTHMH HaIlpaBJIeHa Ha pelIeHHE INI00aJbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpPEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
IPOI0JDKEHNU 00pa30BaHUs B Pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBnsirolmiuMu  peaMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHuueckas
XUMHU» U «O0Ias 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HaHUM MO0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0IIe XUMHM) U OpraHuYecKor XuMuu. OOpMHUPOBAaHUE JaHHOW CHUCTEMbI 3HAHHN
IpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumusi» U «OO011as 1 Heopranuyeckas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe M0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
ydueOHOro Marepuaiga M OOyCJIOBJI€HA HCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAHHM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA



paccMaTpUBAIOTCSI HA YPOBHE KJIIACCUUECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COCAUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Csenenusi 00 M3yyaeMblX B Kypce BeEIleCTBaxX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHHHA. B Kypce OopraHm4eckoil XMMHUU MOITYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS pacCMaTpPHUBACTCS
M3YYCHHBIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsS TEOPETHUECKU MaTepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as 1 HEeOpraHWYecKass XUMHUA» OOYyYaroIIUMCs MPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX W METOIOJIOTUYECKUX TTO3UIIHH,
Iy0ke TMOHATh HUCTOpUYECKoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBACHSIOLIEN U TPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAKKE 0 XUMHUUYECKUX PEAKLMIX, UX CYLIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jononHsAercs B Kypcax 10 wm 11 KiaccoB naieMeHTaMu  COJAEpKAHUS, HMEIUUMU
KYJIbTYpOJIOTHUECKUI W TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, PAacKpblBalOT €€ poJib B IO3HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHMUECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO U MPUMEHATH € ISl MOMOIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHbIX U 3KCIEPUMEHTAJIbHBIX HCCIEI0BATENbCKUX 3a1ad. B 1enoM conepkanue
ydaeOHOro mpeamMera «XuMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI ISl TOHMMaHUsS (prumocockux e, Takux Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTro MHUpa, 00YCIOBICHHOCTh CBOWMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUNA MEXKIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUM IKOJOTHUECKUX MPOOIJIEM, a TaKke MpolieM cOepexkeHHs
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLMAIM3AlMU  OOydaroUIuXxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COIAEP)KAHUS M TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHME YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUHM, MMEIOIINX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEICHUs MpobieM, MOUCKa, aHaIu3a U
00paboTkn MHPOpMaIMK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] OMbITa MPAKTUYECKON U
MCCJIEIOBATEIBCKOM IEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IIO3HAHUU XUMHHU.

B npakrtuke npenosaBaHus XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TNpU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IieJiel M3y4yeHHUs MpeAMeTa HamnpaBiIeHUEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HayKM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUs MTpeIMETa SBJISETCS BIIOJHE ONpPaBAaHHbBIM.

CorynacHO aHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIIMH HM3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:

° (hopMHUpPOBaHHUE CHCTEMBbI XMMHUYECKUX 3HAHWM KaK BXKHEWINECH COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIEKAT KIJIFOUEBBIE IOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XHWMHHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE WU
NOHUMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHHE C UCTOPHUEN UX PAa3BUTUS U CTAHOBJICHUS;

o dbopMHUpoBaHHE W DPA3BUTHE MPEACTABICHUA O HAy4YHBIX METOAAaX IO3HAHUS
BEUIECTB M XHMMHMUYECKHUX pEaKIUi, HEOOXOAMMBIX Il MNPUOOpETEeHUs yMEHHH
OpUEHTUPOBATbCA B MHUPE BEIIECTB M XMMHUYECKHX SBJICHUMN, HMMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM )KU3HU;



o pa3BUTHE YMEHHM M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e301acHOrOo
oOparleHus ¢ BeIECTBAMH.

Hapsany ¢ atuMm, comepikarenbHasi XapakTepUCTHUKa IeJIel M 3a/1a4 U3Y4YeHUs IpeaMera B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMU
B CcHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHUs OO0yuyeHus,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTeIbHONW  OpraHu3alii,
BJIQ/ICIOIEr0 HE HAOOpOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PaMOTHOCTHIO, TO €CTh CIIOCO0aMU U
YMEHHUSMHU aKTHBHOTO TOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B pEabHOW JKM3HU VI PELICHUS
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ 3TUM mpH U3yYeHHHM MpeaMmera «XUMHUS» JAOMHHUPYIOLIEe 3HAYCHHE
MPUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajmantanusg  OoOydyalomMXCst K  YCIOBHSIM  JMHAMHYHO  Pa3BHUBAIOLICTOCS  MHPA,
dbopMupoBaHHE UHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JESATEILHOCTH: PEIIeHUs Mpodiem,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIUHU, HEOOXOMUMBIX ISl MPHOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe I OLIEHKH C
MO3HIIAN YKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUH C KU3HECHHBIMU IMOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JJIsl TOUCKA U aHaln3a y4eOHOM 1 Hay4YHO-TIOMYJIAPHONM UH(DOPMALIUY XUMHUYECKOTO
COJICPKAHUS;

BOCIHUTaHHE Yy OOydJaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBIEHHOCTU
XUMHUM, €€ BaXHOW PpOIM B  pelIeHUHu TIJ00anbHBIX  MpoOJeM  pallOHaIbHOTO
IPUPOJIONOIb30BAHNS, TOMOJHEHNUS SHEPreTHYEeCKUX PEeCypcoB U COXpPAaHEHHs NPHUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHWS K TPHUPOJE M CBOEMY
3/10pOBBIO.

B ydeOHOM mmiane cpegHero o0miero oopa3oBaHus MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOH 06sacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO0miee 9nciio 9acoB, OTBEAEHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmrero odpa3zoBanusi, coctapisieT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Hegento), 11kacce
— 34 yaca (1 yac B Hezento). /I Gonee yriyOaeHHOro U3yyeHHus MaTepuala Obuto 100aBIeHO 110
1 yacy B 10 u 11 kiaccax.

COJAEPKAHUE OBYYEHUA
10 KITIACC OPTAHHMYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpeameT opraHM4ecKOil XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHHE B IOJYYECHUHU
HOBBIX BEILIECTB U MaTepHaiioB. Teopus cTpOeHUs opraHuueckux coequHennii A. M. bytneposa,
e€ ocHOBHbIe NoOJIOKEeHUS. CTpyKTypHbIe (DOPMYJIBI OpPraHWYECKUX BellecTB. [omosorus,
n3oMepus. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX — OMHAPHBIE U KPaTHBIE CBS3U.



[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKUX COCIMHEHUN (CHUCTeMaTudecKkas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECCTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YUYEHMs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB M MaTepHajJaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELECTB, HAONIOJEHHE M ONMCAHME JAEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPY HarpeBaHUH (IJIaBJIeHUE, OOYTIIMBAHNUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHME M XHMHUYECKHE CBOMCTBA (pEakiuH 3aMeUICHUs |
TOPEHNs1), HaX0XKJICHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — NPOCTENIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, TUIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), IOIy4YEHUE U IIPUMEHEHUE.

Ankanuensl: OytamueH-1,3 m meTwiOyTtaaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHUECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKMH psia. AUeTuieH —
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakimuu
rajJJoreHUpOBaHUS M HUTPOBaHUS), NOJIy4YeHUE U NpuUMeHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUPO8arus U HUMpo8anus), noiyieHue u
npumenenue. TOkKCHYHOCTh  apeHOB.  ['eHeTmdeckas  CBsI3b  MEXKIY  YIVIEBOJOPOJAMH,
INPUHAJIEKAIIMMU K Pa3IUYHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKU YIieBoAopoJoB. [IpupoaHblii ra3 u nonyTHele HE(TAHBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TEeperoHkKa, KpPEKUHT
(TepMHUYECKM, KaTamuTHYeCKHit), nuponus. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIN yroiib ¥ NPOIyKThl €ro NepepadboTKH.

OKCHEpUMEHTAJIBHBIE METOJIbI M3Y4YECHMs BEUIECTB U MX NPEBPAILCHUIN: O3HAKOMIIEHUE C
o0pa3maMu TIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 «Yroas», MoaennpoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MOJTy4Y€HHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3agadu.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xammue opranndeckue coeMHEHUS

[IpenenbHblE OJHOATOMHBIE CHUPTHL. METaHON U 3TaHOJN: CTpoeHue, (U3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJaMHU, TOPEHUe),
npuMeHeHre. BogopoiHble cBsI3UM MEXAy MOJIEKYJaMHu COUpTOB. JleficTBHE METaHOIA U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKA.

MHoOroaToMHble CHUPTHL. DTUJICHIJMKOJIb W IJIMLEPUH: CTPOEHME, (U3HYECKUEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CHUPTHI). JleficTBHE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TIuIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYIbl, (U3NYecKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowusl. DopManbIeruj, aneTalbIerujl: CTpoeHue, (usnveckue u
XMMHYECKHE CBOWCTBA (PEAKIMM OKHUCIIEHUS U BOCCTAHOBJIECHHUS, KAUECTBEHHBIE PEAKLUM),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCyCHast KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYeCKUEe CBOMCTBA (CBOICTBa, 001IMe I Kilacca KUCIIOT, PeaKIus
TepuUKaMK), TOoJNyuyeHHe U mpuMeHeHne. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.




CrnosxHble 3Gupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. 'naponus xxupos. [IpumeHnenne xupoB. bruongoruueckas posib KUpoB.

YrieBonpl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IPOCTEUIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aummojeictBue ¢ ruapokcumom Menu(ll), okumcieHne amMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBIeHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TIPUPOJIE,
npUMeHeHue, buonorunueckas poib. otocunte3. pyKTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnono3a Kak npupojHble noaumepbl. CTpoeHue kpaxmasiaa U LEUTI0I03BL.
OuznyecKkue 1 XUMUUECKHE CBONCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAs PEaKIusi C HOJOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3YUYEHMs BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaklMy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmeau(ll)), MHOroaromMHbIX
CcriupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okuciaeHue
aMMHUaYHbIM pacTtBopoM okcuga cepeOpa(l) u ruapoxcuaom memu(Il), B3ammomeicTBue
Kpaxmaja C HOJOM), IPOBEIEHUE IMPAKTHUUYECKON paboThl: CBOMCTBAa pacTBOpa YKCYCHOU
KHCJIOTBI.

PacuérHble 3a1aun.

Bblunciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEIIeCTBA MJIM MPOAYKTAa pPEaKIMHU 1O HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UM IPOAYKTOB PEAKIIMH).

A3oTconepikalie OpraHn4eckie CoeIMHEHU.

AMUHOKHCIOTBI KaKk aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XUMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IiuiuHA). buonormdeckoe 3HaueHHe
amuHOKucIOT. [lentumst.

benku kak NpUpoAHbIE BBICOKOMOJEKYIsIpHbIe coenuHeHus. [lepBuuHas, BTopuyHas u
TpPEeTUYHAsi CTPYyKTypa OenKkoB. XHMHUYECKHE CBOHCTBa OJIKOB: THUAPONU3, NEHATYpaIHs,
KaueCTBEHHbBIE PEaKIIK Ha OCIKHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBPALICHUI: HaOIOJEeHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OENKOB MNpHU HarpeBaHUU, I[BETHHIC
peakiuu OeJKOB.

BbicokoMo/IeKyISIpHBIEC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKYJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — MOJMMEPU3AIIUs U MTOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEUIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBs3€il MpHU U3y4YeHHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYUYHBIX MOHATHH, Tak U
MOHSITUH, SABJISIOUIMNXCSA CUCTEMHBIMU JJIS1 OTJIEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TMOHSATH: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCupUKalusi, MEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
DKCIEPUMEHT, MOJICIIMPOBAHMUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUH YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (pU3HUecKue BEJMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, KUPbI, PepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTAEMbIE, TOILIUBO, PECYPCHI.

TexHosorust: NMUIIEBbIE MPOIYKThI, OCHOBBI PAl[MOHATIBLHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKaPCTBEHHBIE M KOCMETHUUYECKHE MTPEMapaThl, MaTEPHUaIbl U3 HUCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.
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OBIIASA U HEOPTAHNYECKAS XUMMUA

Teoperuyeckne 0OCHOBbI XMMHUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHYecKre YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTau, S-, pP-, d- amemenTsr. OCOOCHHOCTH
pacripesiesieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DOneKTpoHHas KOHGUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XMMHYECKUX 3ieMeHToB [ .
MenpeneeBa. CBsa3p nepuoauyecKkoro 3akoHa u Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyIIaM U rnepuojam. 3HaueHHue NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

CtpoeHue BeliecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBSI3U (KOBaJIEHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, WOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 0Opa3oBaHUsl KOBAJEHTHOW
XUMUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUTMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccugukamuss HeopraHmueckMx coequHEeHHMH. HomeHkiaTypa HeOpraHMYeCKHX
BELECTB. |'eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3THUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHMs U NpEeBpallleHus
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CunpHble U cialble 37eKTposnuThl. Cpela BOAHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METO/bl M3yU€HHUsl BEIIECTB U UX IPEBpalllEeHUil: JeMOHCTpanus
tabmun «Ilepuonuueckas cucrema xumuueckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M ONHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHe MNEepOKCHIAa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OIpezieNIieHUue Cpe/ibl PaCTBOPOB BEIIECTB C MOMOUIbI0 YHHBEPCAILHOTO MHIUKATOPA, pPEeaKluu
HMOHHOr0 OOMeHa), MPOBEJCHHE MpPAaKTUYeCKOH paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnble 3agadu.

Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKIUil, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS «MACCOBAs J0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. [lonoxenne HemerauioB B llepuoanueckoil cucteMe XHMHYECKUX
anemeHToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nmyeckue CBOWMCTBa
HEMETaJUIOB. AJUTOTPONHSI HEMETAJUIOB (Ha MpUMepe KHCIopoa, cepsl, pocdopa u yriepona).

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHECHUIN).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB U UX COSUHEHHM.

Meramisl. [lonoxenne meramios B [leproandeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METAJIJIOB.



XWMHUYECKHUE CBOWCTBA BAXKHEUIINX METAUIOB (HATpPUH, KaJWi, KajabIlMHd, MAarHWu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! momy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KOJUIEKIIMM «MeTayuibl M CIUIaBbl», OOpa3IlOB HEMETa/UIOB, PEIIEHHWE SKCIEePUMEHTATBHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX U  JIA0OPaTOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMHM KHCJIOT M IIEJIoYed, KauyeCTBEHHBIE
peaklMy Ha KATHOHBI METAJIOB).

PacuérHpie 3amaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIMM BEIIECTB, pacy&Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJJHO U3 BEIIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponb xumuu B 00€CTIeYCHIH KOJIOTUIECKOM, SHEPreTUIECKON U THIIEBON O€30MacHOCTH,
pa3BUTHUM MeAuUMHBL. [loHATHME O Hay4yHBIX METOAAaX IO3HAHMUSI BEIIECTB M XHUMHUYECKUX
peaKuui.

[IpeacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX POMBIIUICHHOTO TOJYyYCHHS
Ba)KHEHUIITNX BEIIIECCTB.

YenoBek B MHpE BEHIECTB M MATEPUAVIOB: BAXKHEHUIIME CTPOUTEIbHBIE MAaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEePHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI00PCHHUS.

XuMHsT U 3]I0POBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparToB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKH3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXNpeIMETHBIX CBS3CH MPU U3YYEHUHU OOIIeH U HEOPraHMYECKOW XHMHH B
11 kyacce OCyIECTBISCTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHUH, SBISIIOIIMXCA CUCTEMHBIMU JIJI1 OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[HAKJIA.

OOmMe ecCTeCTBEHHO-HAYYHbIE IOHATHS: HAY4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJms, CUHTE3,  KJIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJICHHE,  JIKCICPUMEHT,
MOJICJINPOBAHUE, UBMEPEHHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHsi, mMacca, aToM, JIJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUMHBI U €UHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAeMBbIE, TOTLTUBO, PECYPCHI.

Texuonorus: XUMHAYECKast MIPOMBIIIICHHOCTb, MeTaJuTyprusl, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepHaloB, CEJIbCKOXO35UCTBEHHOE MIPOU3BOJICTBO, MUIIEeBas
MPOMBIIIUICHHOCTh, (papMalieBTHYECKasi MPOMBIIIIEHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, 3JEKTPOHHAS] MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHS K pe3ysJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
IporpaMM CpeaHero oOImiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MPOrpaMM CPeTHETO O0IIeT0 00pa30BaHus SBISETCS CUCTEMHO-IEATEIHHOCTHBIN MOIXO/.



B CcOOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero ooOmiero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOIINE COCTABIAIOIINE:

OCO3HaHHE O0YYAIONIMMUCS POCCUHCKON TPaKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATHCS B CBOCH JESTENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU LEJIOCTHOM CHUCTEME XHMHUYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYJIBTYphl M CHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD KU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHUS IIpeaMeTa «XHUMHsD) JOCTUTAOTCSI B E€IMHCTBE
y4eOHOM M  BOCHUTATENbHON JEATEIbHOCTH B COOTBETCTBUUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM UM HUJ€allaMd  POCCUHCKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TpaBUJIAMU [OBEACHUS,
CIOCOOCTBYIOLIMMU IIPOLIECCAM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaroIINXCSl.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYalolIMXCS [0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU YUEOHBIX POEKTOB,
pelIeHrr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIMOJHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAacCJE€IUI0 OTE€YECTBEHHOMU
XUMUU;

yBaKEHHUsSI K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOrO NMPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPEe3yNbTaT UINTEIbHBIX HAOIIOACHUM,
KPOINOTJIMBBIX dKCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHH M IMOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallUd, CBS3aHHbIE C XWUMUYECKUMH SBIECHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEAEHHE W IOCTYNKH CBOMX TOBAPHUILNEH C MO3MLIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/J0pOBOrO M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOoIeHHsT MpaBmI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYAOBOH I€ATENBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MIOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPeOIEHUs aTKOTOoJs,
HapKOTHKOB, KypeHHUsI);



5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKONW JIESATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY H3YYCHHIO MPOQPECCH Pa3IUYHOrO poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJAM TPYJa U pe3yJibTaTaM TPYA0BOU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY HHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEeH 00I111ecTBa;

6) 3K0JI0TMYeCKOTr0 BOCITUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakKTepa SKOJIOTHUYECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI XUMUM ISl PEIIEHUsI BOIIPOCOB
paloOHATIBHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXKarollel MpUpOaHOI cpele,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
NENCTBUI U IPEIOTBpAILLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIINUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEICTABICHHS 00 OKpY KaroIIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHuu mpo0IeM COXpaHeHUsT TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH A COBPEMEHHOW LMBHUIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpPBI, PEUICHUH TI00ANBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOM OE€30MacHOCTH, B pPa3BUTHU MEAUIUHBI,
o0ecreYeHny YCIOBHM yCIEeUTHOTO TPpyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTYyYaeMbI€ 3HAHUS JIJIs
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIErO0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS JieJaTh 000CHOBAHHBIE 3aKJIFOYEHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LEJbIO MOIYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCTOIB30BaTh XMMHYECKUE 3HAHUS JIJISl PEIICHUS TpoOieM
B PEaNbHBIX )KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K TO3HAHUIO M UCCIIEIOBATEIHCKOM IS TEIIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM TI0 XUMHH B COOTBETCTBUHM C >KH3HCHHBIMU
MOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM Tpyla B pa3IuuHbIX cdepax mpodeccrnoHambHOM

JEATEIIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS YydyeOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:



3HaYuMble Uil (OPMUPOBAHMS MHPOBO33PEHUS OOYHYAIOIIUXCS MEXIUCHUIUIMHAPHBIE
(MeXTpeIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U creruuKy METOJIOB O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCClIeI0BaHNEe, HA0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

VHUBEpcaJdbHbIC  yueOHbIE  JeHCTBUs  (TMO3HaBaTeJIbHBIC,  KOMMYHHUKATHBHEIE,
perynatuBHble), oOecreunBatomye (opmupoBaHue (QYHKIHMOHAIBHOH T'PaAaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CHOCOOHOCTh  OOy4alolIMXCsl  KCIOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOU U
COLIMATILHOM MPaKTHKE.

MeranpeaMeTHble Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUEC YHHUBEPCATHHBIMUA YUCOHBIMH
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OBgi1ajieHHe YHHUBEPCAJIbHBIMU Y4e€OHBIMHU MO3HABATEILHBIMH 1e€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (POPMYNIHMPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh IEIM JEATEIHHOCTH, 3ajaBas MNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3YyJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIEIISMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHHWNA TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHble TPU3HAKK TMOHATHH W YCTaHABIMBAThb WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYKIEHUS (MHIyKTUBHBIC, JICIyKTUBHBIC, [0 AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCIIONB3YEMbIC B XHMHH CHMBOJUYECCKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHUYeckass (opMyia, YpaBHCHHE XHMHUYSCKOH pEakiMu — TPU PEIICHUH Y4YEOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/]a4, IPUMEHSATh Ha3BaHHBIE MOJEJbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3YYaeMbIX BEIICCTB U XUMHYCCKHUX PEAKIIHIA.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMHUICCKUX PEAKITUI;

dbopMynupoBaTh eI M 3aJa4yd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOIIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YUCHUYECKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJIOM MpoIlecca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKON HCCIeI0BaTeNIbCKOW M MPOEKTHOM JesTeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX uHpopManmu (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOpPM TIPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynpoBaTh 3ampochl W MPHUMEHSATHh pa3IHYHbIe METOABI NpHU TOHCKEe U OTOOpe
uHpOpManK, HeOOXOIMMOM TS BHITTOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THITA;

MpUOOpPETaTh OMBIT WCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BHIOMpaTh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHPOPMAIHH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KayeCcTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOH
uHpopMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TE€MBI B XOJ/1€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIUPOBATh CBOMU IPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHMS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IIPE3EHTALEed pe3yJbTaToOB MO3HABATEIBHOM AEATEIIBHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3yYaeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekTa ¥ (OPMYJIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIacCOBaHMsI ITO3ULMHA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMH 1€l CTBUSAMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENIBbHYIO AEATEIBbHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeylaraéMblii alropuT™M JIEHCTBUN NpU BBIMOJHEHUU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yUETOM IMOJIyYEHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCW JEATENHHOCTH Ha OCHOBE CaMOaHAIMW3a |
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnuyeckasi XuMHUs OTPaKaroT:
c(hOpMUPOBAHHOCTh MPEACTABICHUH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOW KAPTUHBI MHPA, POJU XUMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OPMHpPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHusT TMPaKTUYECKHX 3ajlad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTass U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YITEpOAHBIA  CKEJET,
GyHKIMOHATbHAS TPyMNa, paJuKan, W30MEpHUsi, MU30MEpPbl, TOMOJOTUYECKUN psa, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPIKAIIME COCIAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHHS); TEOPUH U 3aKOHBI (TEOpUsI CTPOSHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUU; MHPOBO33PECHUECKHUE 3HAHMUS, JICKAIIUE B OCHOBE MOHHMAaHHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIICCTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC MPU3HAKK MOHATHN, YCTAaHABIMBATh
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS IPHU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COECTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (GOPMYIT OPraHUYECKUX BEIECTB
Y YPaBHEHUN XUMHUUYECKUX PEAKUUW, U3rOTABIMBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAJICKHOCTh H3YIEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNE€HHOMY KIACCy/TpyIIe COeIUHEHUN
(YrneBomopoabpl, KHCIOPOA H  a30TCOAEpXKAIlMe COCNWHEHHUS, BBICOKOMOJICKYJISIPHbBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHus Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxe
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTHACIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIWJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAs KHUCIIOTA, TITIOK03a, (PPYyKTO3a,
Kpaxmall, LIeJUTI0JI03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
coeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMCHHSI TIPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYCCKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTPOCHUE, (QHU3UYECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(mMeTan, 2TaH, STHWJCH, NPOMWICH, ameTwieH, OyraaweH-1,3, merunOyragueH-1,3, OeH3on,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (PEHOJI, aleTaabAeTH, MypaBbUHAsI U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKLIUM C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb MCTOYHUKH YIJIEBOJOPOIHOIO ChIPbS
(nedTb, TMPUPOAHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepadOTKH U MPAKTUUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEPadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XHUMUYECKUM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH I10 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(OpMUPOBAHHOCTh YMEHHH BJIaJICTh CHCTEMOM 3HaHUH 00 OCHOBHBIX METOJaX HAYIHOIO
MO3HAHUS, KCIONb3YeMbIX B XWUMUU MPH M3YYECHUH BEIIECTB U XUMHUYECKHX SIBICHUMN
(HaOnrofieHUe, U3MEpPEHHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNU SKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyUYEHUE ITHIICHA U HU3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypalus O€IKoB IHpu
HarpeBaHUU, I[BETHbIC PEAKI[MU OENKOB) B COOTBETCTBUU C MPAaBHIAMHU TEXHUKH O€30MaCHOCTH
npu oOpallleHuu ¢ BEIEeCTBaMU U JIAOOpaTOPHBIM 00OpYI0OBaHUEM, HPEICTABISTh PE3YJIbTaThl
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3almucu YpaBHEHHUN COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOil nH(opmanyu, UHTEpHET U 1pyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBENEHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/0POBBbS U
OKPY’KaIOIIeW MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCcKUX BellecTB, MoHuUMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax CrocoObl YMEHBIICHHS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsE 00yYarOIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHMS BEIIECTB U XUMHUYECKUX SIBJICHUI;

JUISL  CIETBIX W CIA0OBUAAIIMX OOydYalolUXCs: YMEHHE WCIOIb30BaTh pesibeHO-
TOUEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumudyeckux Gopmyit.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:



c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-
HaY4YHON KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUsT TPAKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpeEneE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHSATHUS (XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIC OPOUTAI aTOMOB, MOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XHMMHUYECKas CBsA3b (KOBaJIEHTHas, MOHHAs, METAJUIMYecKas, BOJIOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMUMHUYECKUX  PEaKLuil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JICKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  pEaklMM, XUMHYECKOE DPABHOBECHE); TEOPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] SHEPIMM NPU XUMHUYECKHX
pEaKUMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3BIK XUMHMH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(bakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1aCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON J1€ATEIBHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTb YMEHUI BBISABIIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBAThH
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IMOHSATHUS MPHU ONHCAHUU HEOPraHMYECKHUX
BEUIECTB U UX NIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJIEHUS
dbopMyn BeleCTB M YpaBHEHMH XUMHUYECKUX pEAKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YTJIEKUCHBIA Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs, IOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJIsIpHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHN;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (MPOCThIe BEIIEeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MengeneeBa W JI€MOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOILYIO, OOBSCHUTENbHYIO U
HNPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX dieMeHTOB /1. 1.
MeHeneeBa, HCHOJNB3Ys MOHATHSA «S-, P-, -DJCKTPOHHBIE OPOMTANNY, «IHEPTETHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKHX 3JEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam u rpynnam [lepuogndeckoil cucreMbl XUMHAYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OpMHUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3InyHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyroulux BEIIeCTB, TEIIoBoMYy 3(ddekTy peaxiuu,
M3MEHEHUIO CTENIeHEeW OKMCIIeHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUs PEAKLUMN pa3IMYHBIX THIIOB, MOJHBIE
U COKpallEHHbIE YPaBHEHUS peaklUii MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX 3TU
peaxKuy UayT 10 KOHLIA;



c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX paCTBOPaX HEOPTAaHMYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPHIBATH CYITHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEeaKkluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTr0 PaBHOBECHS B 3aBUCUMOCTU OT
BHELIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHMHUYECKHE MPOIIECCHl, JIekKaIlUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAyYHBIX MPHUHIUIAX M IKOJIOTUYECKUX MpoOjIeMax XHUMHUYECKOIo
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM IOHSATHUS
«MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MpPU XHUMHYECKHX
peakusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJWYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiia MOJE30BAHUS XUMUYCCKOW TOCYI0H U
n1abopaTopHBIM 000pYyAOBaHUEM, a TAKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(pa3znoxeHue mepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTalnu3aTopa, OINPENEICHHUE CPEbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHHUBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKluH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agay no temaM «Meramiey U «Hemertamisl») B COOTBETCTBHUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYI0BaHHEM, MIPEACTABIATh
pe3yJabTaThl XWMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucH YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
MONTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHKAIUMH, WHTEpHET U
IPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBUiIa SKOJIOTMYECKH IeJIecO00pa3HOro
MOBENEHUS B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarolled MPUPOJHON Cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA JKMBBIE OPTaHU3MBbI
onpeAenéHHbIX BEUIecTB, MoHMMas cMbich nokasarens 1K, noscHaTe Ha npuMepax crnocoObl
YMEHBIIEHUS U MIPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;

JUist 00y4YarolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370pPOBbSI: YMEHHE NPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUISL  CIIENBIX M CJIA0OBUASIIMX OOydYarolUXCs: yMEHHME HCHOJIb30BaTh pelbedHO-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., AxuuonepHoe o01ecTBo «M31arenbcTBo
«IIpocsemenne»,2021 r
Xumus, 11 xknace/ I'abpuensa O.C.,, AkuronepHoe o01ecTBo «M3m1arenbcTBo
«IIpocsemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Xumus(6a30BbIiypoBeHb). Peanu3zanust 00pa3oBaHus: METOUYECKOE TTOCOOUE IS YUUTEIS /
Kasepuna A. A., [Inuyruna I'.B.; nox pen.I'. B. ITuuyrunoii. M. : ®I'BHY «Muctutyt
cTpareruu pazButus oopazoBanust PAOy, 2022 81 c.:u.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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Hpoda, 2004.

1.

IMadpuensu O.C. [Iporpamma kypca xumun ajsi 8 — 11 kiraccoB 00111€00pa3oBaTEIbHBIX
yupexeHui — 6-e uzn., crepeotun. — M.: [Ipoda, 2009.

[upmuaa H.B. Xumust.8 — 11 kinaccel. Pa3BepHyTOe TeMaTnyeckoe IaHUPOBAHKE 110
nporpamme ['abpuensiaa O.C.3-e u3z., ucnpasiieHHoe — Bonrorpan: Yaurenb

INabpuensu O.C. Xumus. 11 knacc: Yue0. aiig o6mieo0pa3onar. yueb. 3aBeienuid. — 14-e us.,
crepeotut. — M: JIpoca, 2009.

I'abpuensu O.C., Amykosa A.B. Xumus. 11 kinacc. ba3zoBslii ypoBeHb. MeTtoanueckoe
nocobue. M.: [Ipoda, 2009.

I'abpuensn O.C., JIsicoBa I'.I'., Beenenckas A.I'. HacronpHas kHura yuurens xumuu.1 1
kiace. M.: Jlpoda, 2003.

INabpuensu O.C., JIvicoBa I'.I"., BBenenckas A.I'. OGmas Xumusi B TeCTax, 3ajadax,
ynpaxkneHusx. 11 kmace. M.: lpoda, 2007.

Bonosuk B.b.,Kpytenkas E./l. [llkonbHas xumusi. Bonpocs! u ynpaxuenus. CII0,
«ABamon»,2005.

Ky3uenosa H.E., Jleskun A.H. 3agaunuk o xumuu 11 knace, Mocksa, U31. nieHTp
«Bunrana - I'pad»,20009.

Henucosa JI.B.,Yepnoroposa I'.M. Tabnuua J[.1.MenaeneeBa u cipaBouHbIe MaTepHUabl.
Mocksa, n3a. «Bmagoc»,20009.

10. Kpyrenxkas E.Jl.,JleBkuHA.H. OxucinurenbHO — BoccTaHOBUTENbHBIE peakiun. CI16,2003.

11. KoBanesckast H.b. Xumusg B Tabmunax u cxemax.10 — 11 ximacesl. 3. Hkoima 2000.






