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INOACHUTEJIBHASA 3AIINCKA

AKTyanbHOCTh [JaHHOM NPOTpaMMbl COCTOUT B TOM, 4YTO OHAa JA€T BO3MOXKHOCTH
00y4JaromuMcsi TOBTOPUTh OCHOBHBIE XHMHUYECKHE MOHATHS, 0OO0OIIMTH 3HAHHS MO OOIIeH,
HEOPraHWYECKON W OpraHudeckoi xumuu. lleneHampaBlieHHOE 3HAKOMCTBO OOYYAIOIIUXCS C
INPUHATBHIMH CETOJIHS TECTOBBIMH (DOpMAaMHU HMTOrOBOTO KOHTPOJs, co CTpykTypoir KHUM,
MO3BOJIMT yYalIMMCSl YCIEIIHO CIIPABUTHCS C UTOTOBOM aTTecranued B popmare EI'D.
[Iporpamma paccuntaHa Ha 68 YacoB W OpHEHTHpOBaHa Ha oOydarommxcs 10 - 11
KJIaCCOB, Ipeanojaralomux caasate EI'D nmo xumuu. 3aHATHS NPOBOAATCS B TEUEHUE BCETO
yaeOHoro roja no 1 yacy B Heneno (34 Jaca 3a ros1i/68 4acoB 3a JiBa rojia).
®DopMa OpraHu3anMu — JICKTUBHBIN KypC
Pabouas nporpamma 3J€KTUBHOTO Kypca OpUEHTHPOBaHA HA MCIHOJIb30BAHUE YUEOHO-
METOJAMYECKOTO KOMITJICKTA:
1. «Xumums 10 knacc. bazoeiii ypoBeHb: yueOHuk. ['abpuensu O. C., Octpoymon U. I'.,
CrnankoB C. A. u ap. - peKOMeH10BaHO MUHHCTEPCTBOM 00pazoBaHus U Hayku PO / —
M.: IIpocBemienue. 2019 r.

2. «Xumus 11 kmacc. bazoBeiit ypoBens: yueOHuK. ['abpuensa O. C., Octpoymos U. I'.,
CrnaaxoB C. A. u z1p. - peKOMeHJJ0BaHO MUHUCTEPCTBOM 00pazoBanus U Hayku PD / —
M.: Ilpocsemenue. 2019 r.

OcHOBY NOIXOJOB K pa3paboTke 3JeKTUBHOro Kypca «lIpakTukym 0O XUMHH», K
OTpE/ICIICHUI0 O0Imel CcTparermd OOY4YCHHs, BOCIUTAHUS W Pa3BUTHS, OOyYarOIIMXCS
cpenctBamu ydueOHoro mpenmera «Xumusi» s 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHUenTyanbHble nojoxeHuss @I'OC COO o B3aMMOOOYCIIOBIECHHOCTH LiEJEH, COlepiKaHus,
pe3yNbTaTOB 00Y4YEeHHs ¥ TPEOOBAHUN K YPOBHIO MOJTOTOBKU BBITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IIOJIYy4aeMOE€ BBIIYCKHHKaMU  0011eo0pa3oBaTesbHOM
OpraHM3aliy, SBISETCS HEOThEMJIEMOW 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM 3TallOM pealn3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX
[EHHOCTEH, TPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUA. OTHU IEHHOCTHU
KacaroTCsl TIO3HAHUS 3aKOHOB TPUPOABI, (POPMHPOBAHUS MHUPOBO33PEHUSI U OOLIEH KyIbTYpPHI
4eJOBEKa, a TaKXKe OHKOJOIMYECKHM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pPOBBIO H
npuponHoil cpene. Peanmsyercs xummuueckoe oOpa3oBaHHE OOyYaroIIMXCS HAa YpPOBHE
cpenHero oOmero oOpa3oBaHHsl CpeICTBaMH yueOHOro mnpeamera «XHMHUS», COJAEp)KaHUE U
MIOCTPOCHHE KOTOPOTO OMpEAETCHBl B MPOrpaMMe MO0 XHMHHU C Y4E€TOM crHenu(uKd HayKd
XUMHHU, €€ 3HA4eHUs B MO3HAHUM MPHUPOJBI U B MAaTepUAIbHOW KU3HM OOILECTBa, a TaKXKe C
y4€TOM OOIMX IeJeld W TPHHIUIIOB, XapaKTEPH3YIOUINX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpenHero obmero oopasoBanus B Poccuiickoit deneparuu.

XuMHUSL Kak OJJIEMEHT CHCTeMBbl €CTECTBEHHBIX HAayK WIpaeT oco0yl poib B
COBPEMEHHOM IMBMIIM3AIMM, B CO3JaHMM HOBOW 0a3bl MaTepHajabHOM KyJabTypbhl. OHa BHOCHT
CBOU BKJIaJ B (JOPMHUPOBAHHE PAIMOHAIHHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE IEJIOCTHOTO
OpecTaBieHus 00 OKpY)KaloIleM MHUpPe Kak O €IUHCTBE MPUPOABI U 4YeJIOBEKa, KOTOpoe
dopmupyeTcss B XHMHU Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro
MHpa, OCO3HAHUSI B3aUMOCBS3M MEXKIY CTPOEHHUEM BEILIECTB, UX CBOMCTBaMHU M BO3MO>KHBIMU
o0JacTsIMU IPUMEHEHHUS.

TecHo B3auMoOJEHCTBYS € JpPYI'MMH €CTECTBEHHBIMH HayKaMM, XUMHS CTaia
HEOTHEMJIEMOI YacThI0 MHPOBOW KYIBTYpPBI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO Tpylda M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHasi XUMUS KaKk Hayka CO3WJaTelIbHas, KaK Hayka
BBICOKMX TEXHOJIOTUH HalpaBlieHa Ha pelleHHe III00aJbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
4eJ0BEYEeCTBA — ChIPhEBOM, HSHEPreTUUEcKOil, MUIIEeBOI, SKOJIOrHYecKoil Oe30macHOCTH U
OXPaHBI 3]I0POBBSI.

B coorBercTBMM C OOIIMMHU LENSIMH W TNPHHLUIAMH CpPEAHEro oouiero odpa3oBaHuUs
cozepkanue JnektuBHOro kypca «lIpaktukym mo xumum» (10-11 kmaccel, 0a30BbIi ypOBEHb



U3y4eHHs])  OPHEHTHUPOBAHO  MPEHMYILIECTBEHHO HAa  OOLICKYIbTYpPHYIO  IOJATOTOBKY
o0ydJaronuxcsi, HeOOXOUMYIO UM JIJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOIO BKIIIOUYEHHUS B JKU3Hb COLIMYMA, ITPOJOJIKEHUS
00pa3oBaHMs B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBmsitoliuMu~ OneKTUBHOro  Kypca  «IIpakTukymMm 10  XUMHM»  SBISIOTCS
MpakTUYeCKHe 3HaHMUS KypcoB — «Opranumdeckas xumus» u «OOmas M HeopraHuyeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHHUS KOTOPBIX SIBJISIOTCS OCHOBBI HayKH: CHUCTEMA
3HaHWH 10 HEOPTraHWYECKOW XMMHHM (C BKJIIOUCHHEM 3HAHWUU M3 OOIIEH XUMHH ) U OPTaHUYECKON
XUMHUM, TPOBEJCHHE OKCIEPUMEHTOB U  JONOJHUTEIbHAS  CUCTEMATH3alMsl  3HaHUM.
DopMHUpOBaHUE JTAHHOW CHUCTEMbl 3HAHUN MPU HU3YyYEHUH Kypca 00ecreyrMBaeT BO3MOKHOCTH
pPaccMOTPEHUs] BCETO0 MHOTO00pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB M TEOPHM
XUMUH.

Crpykrypa copepxanus DneKTUBHOro kypca «lIpaktukym no xumumn» — «Opranuueckas
xumusa» 1 «OOmas U HeopraHudeckas XuMmus» cOpMUpOBaHA B MPOTrpaMMe IO XUMHUHU Ha
OCHOBE CHCTEMHOr0 TOAXO/Ja K HM3Y4YCHHIO y4eOHOro marepuaia u  0OyCJIOBJIECHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMpPENelEHHBIX TEOPETHUYECKHX YPOBHSIX.
Tak, B Kypce OpraHM4ecKol XHMHHU BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUH CTPOEHHUS OPraHUYECKUX COCJUHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEJCTABIEHUN O CcTpoeHuH BenlecTB. CBeleHUss 00 HM3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCA B Pa3BUTUU — OT YTJIEBOAOPOIOB IO CIOXKHBIX OMOJOTHYECKH aKTHUBHBIX
coequHeHU. B Kypce oprannueckoil XUMUU MOJy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 001Iero o0Opa3oBaHUS TEPBOHAYATIBHBIC MPEACTABICHHUS O XHUMHUYECKON CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM yrjaoMm 3peHHs B IEKTMBHOM Kypce «lIpakTukym mo Xumuu» 6a30BOro
YPOBHSI paccMaTpUBaeTCs HW3YYEHHBII Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHS
TEOPETHUYECKUI MaTepual U (aKTOJIOTHUECKHE CBEJICHUS O BEIIECTBAX M XUMHUYECKOH peaklnu.
Tak, B wuacTHocTH, B Kypce «OOm@as u HeopraHuyeckas XuUMHS» 00ydaroImuMcs
MPEOCTABISAETCS  BO3MOXKHOCTH  OCO3HaThb  3HAYEHHWE  IEPUOJMYECKOr0  3aKOHa  C
OOIIEeTEOPEeTUYECKMX W METOAOJOTMYECKMX MO3MLUH, TIy0)ke TMOHATh HMCTOPUYECKOe
U3MeHeHue (PYHKIUN 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSCHSAIOMICH U TPOTHOZUPYIOIICH.

B mnnane pemeHus 3agay BOCHMTAHUS, DPAa3BUTHS M COLMAIU3AIMU  OOYYaOLIMXCS
IOPUHSATBIE MPOrpPaMMOl MO 3NEeKTUBHOMY Kypcy «lIpakTukym 1o XuUMHUU» NOJIXOIbl K
OTNpENICICHUIO COJepKAaHUA W TIOCTPOCHUS MpeAMeTa IperycMaTpuBaloT (opMUpoBaHUe
YHHUBEpCAJIbHBIX YYEOHBIX NEHCTBUM, MMEIOUIMX 0a30BO€ 3HAUYEHHWE JJISl PA3IUYHBIX BHUIOB
JeSITebHOCTH: PEIIeHUs MpooemM,

MOMCKa, aHaim3a U oO0paboTku uHOOpPMAIMK, HEOOXOJUMBIX Jis TPUOOPETEHHS OIbITa
IIPAKTUYECKON M UCCIIE0BATEIBCKOM AEATEIBHOCTH, 3aHUMAIOLIEN BaKHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUs, TaK
U Ha YpOBHE CpelHero ooOmero o0pa3oBaHus, IMpPH ONpEAENEHUH COJIEepKaTeNbHON
XapaKTEpUCTHKU LEJIeH M3ydyeHUs IpeIMeTa HaNpaBICHUEM IIEPBOCTENEHHON 3HAYMMOCTHU
TPaJMLUMOHHO TpHU3Ha&Tcs (opMHpOBaAaHHME OCHOB XHMHUYECKOM Hayku Kak oOjactu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, NPAKTUYECKON NEATEIBHOCTH 4YEJIOBEKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOOUYECKONM TOYKHM 3PEHMS TaKOM NOIXOH K
OTIPEEIICHUIO LIEEW N3YUYEHUs IPEAMETA ABIISETCS BIIOJIHE ONPABIaHHBIM.

OO61as xapakTepuCTHKa

HEJIN U3YUYEHUA KYPCA "[IpakTukyM 1o Xumuu'"
CornacHO JaHHOW TOUYKE 3pEHUS TJIaBHBIMU LIEISIMU U3y4EHHUs] DJIEKTHUBHOIO Kypca
«IIpakTkyM 1o xumMumn» Ha 6a3oBoM yposHe (10 —11 ku1.) sBASIOTCA:



e (opmupoBaHUE CHCTEMbI XUMUYECKIX 3HAHUN KaK BOKHEHINEH COCTABIISIFOIICH €CTeCTBEHHO-
HAy4YHOW KapTHUHBI MHpaA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBbIE MOHSTHS,
(dbyHIaMEHTAlIbHBIE 3aKOHBI U TECOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYITHOCTHU JOCTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKTepa,
03HaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MIPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKInid, HeOOXOAUMBIX [ IPUOOPETECHNUS YMEHHUIM OpUEHTUPOBATHCS B MUPE
BEILECTB U XUMHYECKUX SIBJICHUM, UMEIOLIMX MECTO B IPUPOJIE, B MPAKTUIECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHUH M CLIOCOOOB AEATEILHOCTH, CBI3aHHBIX C HAOIIOACHUEM U O0BSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBMII 0€301MacHOro 00paIeHNs C BeIECTBAMHU.

Hapsiny ¢ atum, comepkarenabHasi XapaKTepUCTUKA IIeJiel U 3a1a4 U3ydeHUs [peMeTa B
IporpaMMe Kypca yTOYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMHU IPHOPUTETAMU
B CcHCTeMe cpenHero oOmiero oOpaszoBanus. CerogHsi B MpenofaBaHUU XHUMHU B OOJbIICH
CTETeHH OTHAETCA TPEANOYTCHUE TPAKTHUECKOW KOMIIOHEHTE COJep)KaHus OOy4YeHHs,
OpUEHTUPOBAHHOM HAa TOATOTOBKY BBIMYCKHHKA 001eo0pa3oBaTeNibHON  OpraHHU3alii,
BJIQJICIONIETO HE HAOOpOM 3HAaHMA, a (YHKIIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSMHU aKTUBHOTO TMOJyYEHUs 3HAHUW U MPUMEHEHUS MX B PEAIbHOM >KU3HU JJIS pelleHus
IPAKTUYECKUX 3ajau.

B cBs31 ¢ 3TUM npu u3ydeHuu DIEKTUBHOTO Kypca «[IpakTukym mo Xumum»
JOMUHUPYIOIEe 3HAYCHHE TPUOOPETAIOT TaKKe LENU U 3a/1a41, KaK: aJlanTanus 00yJaromuxcs
K YCIOBHUSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA, (OpMHpOBaHHE UHTEIEKTYaIbHO pa3BUTON
JMYHOCTH, FOTOBOM KCaMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY HPUHATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dopMupoBaHre y OOydyarolmUXcs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOUIMX YHUBEPCAIbHOE 3HAUYE€HUE JJIs pa3jIUYHbIX BUJAOB JAEITEIbHOCTU: pPEIIEHUs
npoOjieM, TIOWCKAa, aHaiau3a U 00pabOTKKM HWHGOpPMAIMK, HEOOXOIUMBIX JUIS NMPUOOPETCHUS
OTbITa JESITEIbHOCTH, KOTOpas 3aHMMAeT BAXKHOE MECTO B IO3HAHWU XUMHUH, a TaKXKe s
OIICHKHU C TO3UIUI JKOJOTMUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHX
MIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHX CIOCOOHOCTEH
o0Oy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUS IO XUMHHU B
COOTBETCTBUM C )KHU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIH30BaTh COBpEMEHHbIE WH(OPMAaIMOHHBIE
TEXHOJOTMM Ul TIOMCKa W aHauu3a Yy4yeOHOM M Hay4YHO-TIONMYJIIpHOM MH(OpManuu
XUMHUYECKOTO COACPKAHUS;

(dbopMupOBaHKE U pa3BUTHE Y OOYUYaAIOLIUXCSI ACCOLMATUBHOTO U JIOTMYECKOTO MBIILJICHMUS,
HAOIOJATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, TIPH TJITAHUPOBAHUH U TIPOBEICHUN XUMHUUYECKOTO DKCIIEPUMEHTA;

BOCIIHTaHUE Yy OOydYarommxcsi YOeKAEHHOCTH B TYMaHHCTUYECKON HaMpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pEIIEHUH TJI00ANbHBIX  MPOOJIeM  palMOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJIHEHUSI HHEPreTUYECKUX PECYPCOB M COXPAHEHHUS] MPUPOJHOTO
paBHOBECHsI, OCO3HAHMSI HEOOXOJAMMOCTH OEpeXHOro OTHOUIEHHMS] K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHHS OIBITA UCMOIBL30BAHUS MOTYYCHHBIX 3HAHUN NI MPUHSITHS
TPAMOTHBIX PEIIEHUN B CHUTYAIUSX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHHUSIMHU.

B yueOHOoM mnaHe cpemaHero oOimiero obpa3zoBaHUs AIEKTHBHOTO Kypca «lIpakTukym 1o
XUMHUM» 0a30BOTO YPOBHSI BXOJIUT B COCTaB MpeaMeTHOW obOnactu «EcTtecTBeHHO-Hay4yHbIE
MPEAMETBI».



OO1miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanus, cocrtaBisier 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Henmenmio), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEPKAHUE JJIEKTUBHOI'O KYPCA "Ilpaktukym nmo xumum'

10 KJIACC
OPITAHUYECKASA XUMUA
Teopernueckne 0CHOBbI OpraHuveckoil xumuu (7 4acos)

[Ipeamer oprannueckoil XUMHUM: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyUEHUHU HOBBIX BEILECTB U MaTepuayoB. Teopus CTPOEHMsI OPraHUYECKUX COEAMHEHUN A.
M. BbytnepoBa, e€ ocHOBHbIE MOJIOKEHUS. CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB.
['omomnorus, nzomepus. XUMHUECKass CBA3b B OPraHMYECKUX COECIUHEHUSX — OAMHAPHBIE U
KpaTHBIE CBS3H.

[lpencraBaenne o0  KiIaccupUKAMM  OpraHMYeckux  BemiecTB.  Homenkmarypa
OpraHMYECKHUX COEAMHEHUU (cucTeMaTHdecKas) W TPUBUAIbHBIC Ha3BaHUS BaKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHUs BEUIECTB M MX IPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3aMyd OpPraHMYECKHX BEIIECTB M MaTepuallaMH Ha MX OCHOBE, MOJCITHUPOBAHHE MOJICKYII
OpraHMYECKHUX BEIIeCTB, HAONIOJIEHHE ¥ ONHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HAarpeBaHUU (ILJIaBJI€HUE, OOYTIMBAaHUE U TOPEHHUE).

Yraesonopoasi (11 yacos)

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM pAx. MeTtaH u 3TaH —
IpOCTeillie MPEICTABUTENIN aJKaHOB: (U3MYECKHME M XUMHYECKHE CBOMCTBA (peakiuu
3aMellEeHUs] U TOPEHUs1), HaX0XKICHUE B NIPUPOJIE, TOJIyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psiA. OTWIEH U MPONWIEH —
poCTeIINe NPEACTAaBUTENN alKEHOB: (U3WYECKUE W XHMMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALUU, OKUCICHHUS M MOJUMEPU3AIINN), TIOJyYCHHE U
IIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE
cBoiicTBa (peakumsi nosmMepusanuu). llomyuyeHue CHHTETHYECKOTO KayuyyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. ALETHIEH —
OPOCTEHIINKA TpeACTaBUTENb AJKUHOB: COCTaB, CTpoeHue, (U3NYECKUe U XHMHUYECKUE
CBOWCTBA (peaklUMU TUAPUPOBAHMS, TAJIOr€HUPOBAHMS, TUApATAIlMM, TOPEHHs), MOITy4YEeHUEe U
IIPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKHE M XHMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), IOJIyY€HUE U TNpUMEHEHHe. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue ceolUCcmea (peakyuu 2ail02eHUpoO8aHUs U HUMPOBAHUS), NOIYUEeHUe U
npumenenue. TOKCUYHOCTH apEHOB.

['eHeTnyeckas CBA3b MEXKAY YIJIEBOJOPOAAMH, NPUHAMISKAILMMU K Pa3IMYHBIM KIIACCAM.

[TpuposHblE UCTOYHUKU YIIIEBOAOPOOB. [IpupoaHbIil Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKH He(pTH: MeperoHka, KpEeKUHT
(TepMHUUeCKHii, KaTaIUTUYEeCKHil), muponus. [IpoaykTel nepepaboTku HEPTHU, UX NMPUMEHEHHE B
HNPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrojib U IPOAYKTHI €ro nepepaboTKH.

DKCepUMEHTAIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBpAIlECHUIl: 03HaKOMIJIEHUE C
o0pa3laMy MIacTMacc, KayuyyKoB M pe3uHbl, Kowiekiuu «Hepte» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOAOPOJOB M TaJOr€HONPOM3BOAHBIX, MpoBeneHue KOHTpoJibHON paboThl Mo
Teme: «lIpenenpHple U HENPEAEIBHBIE YIIIE- BOJOPOIBIY.

Pacuérnrle 3amaun.

Bbruuciienus o ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00bEMa,



KOJINYECTBA MCXOIHOTO BEIIECTBA WM MPOJIYKTAa PEaKLUU MO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOT'O U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamme opranndeckue coennnenus (13 yacos) [Ipenenbabie olHOATOMHBIE
cnupThl. MeTaHoI U 3TaHOJI: CTPOEHHUE,

¢usuueckue W XMMHUYECKHE  CBOWCTBAa  (peakuMM C  aKTUBHBIMH  METaJUIaMH,
rajloreHOBOJIOPOJIaMH, TOpEHUE), IpUMEeHeHue. BomopoaHble CBS3M MEXIY MOJIEKYJIaMU
CIUPTOB. /[eliCTBME METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatomMHble CHMPTBL. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHUe, (U3NYecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOAEUCTBHE CO ILEIOYHBIMM METAJIJIaMH, KAU€CTBEHHAs! PEaKlUs
Ha MHOTOaTOMHble cnupThl). JlelicTBUE Ha OpraHu3M dyenoBeka. IIpuMeHeHue riuuiepuHa u
STUJICHTJIUKOJISL.

@deHoul: cTpOeHHE MOJIEKYIIbI, PU3NYECKHUE U XUMUUYECKHE CBOICTBA. TOKCHUYHOCTD
¢denona. [lpumenenue ¢enona.

Anbnerunpl MU kemownvl. DopManbAerull, aueTalbAETHI: CTPOCHUE, (QU3UYECKue u
XUMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIEHHS M BOCCTAHOBJICHUS, KAaYECTBEHHBIE pPEaKLUu),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpE/ENIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAsl KUCIIOTBI:
CTpoeHue, (Qu3MUecKue M XHMMUYECKHe CBoiicTBa (CBOMCTBa, oOMe Ui Kjacca KHCIOT,
peakmus 3TepuduKayn), moaydeHrne u npuMenenne. CteapruHoBas U OJIEMHOBAS KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPONN3 CIOXKHBIX 3(HUPOB.
Kupsl. I'npponns xxupos. [IpuMeHnenune xupoB. buosnornyeckas posib )KUPOB.

VYrneBoapl: cocTaB, KiacCU(pUKALUS YIJIEBOAOB (MOHO-, TU- U nojucaxapuabl). [oko3a
— MPOCTEHIINIT MOHOCAaxapui: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3MYECKNEe U XUMUYECKUE
cBoiicTBa (B3aumogzeicTBue ¢ ruzapokcuaoM Mmenu(ll), okuciaeHne aMMuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBNIeHHE, OpOKEHHE TIIOKO3BI), HAXOXJECHHE B IPHPOE,
pUMeHeHue, buosioruueckas poib. PorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemmono3a kak npupofHble mnoiaumepbl. CTpoeHHe Kpaxmajga U LEJUIIOJIO3BI.
dusnueckue U XMMUUYECKHE CBOWCTBA KpaxmMana (THIpOJU3, KaueCTBEHHAs peakius ¢ HoJIoM).

OKCHepUMEHTAJIbHbIE METOJIbl M3Y4YE€HMsI BEUIECTB W MX MPEBpAIlCHUN: IPOBEICHUE,
HaOJI0ZIeHWe M OINMCaHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peaKIMu OJHOATOMHBIX CHUPTOB (OKHCJIeHHe 3TaHoima okcuaom wmemu(ll)), MHOroaTOMHBIX
cnupToB (B3aummozelcTBue rmuepuHa ¢ rugpokcuaom meau(ll)), anpnerunoB (okucieHue
aMMHauHBIM pacTBopoM okcunma cepeopa(l) w ruapokcumom wmemu(ll), B3ammoneiicTBue
KpaxMasia ¢ HoaoM), mpoBeaeHue KoHTponbHOH paboTbl «OnHOOCHOBHBIE KapOOHOBBIE
KHUCIIOTBI.

Pacuérnrble 3agadu.
Brruucnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa,

KOJINYECTBA MCXOJHOIO BEIIECTBA MM MPOAYKTa peaklUH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO M3 UCXOAHBIX BEIIECTB WM NPOAYKTOB peakiuu). [IpoBenenue
npakTU4ecKoi paboTsl «VaeHTUDUKAIMS OPraHUYECKUX COSAMHEHUI.
BeicokomosiexkysipHbie coeqrHeHus (3 yaca)

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpU3AINH, CPEIHSs MOJEKyJspHas Macca.
OcCHOBHBIE METO/ABl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN — MOJUMEpHU3alus |
MOJIMKOHCHCALINS.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB M MX IPEBpAILLEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, kay4dykoB. IIpoBeneHue
pakTU4YecKoi paboThl «Pacno3HaBaHue MIacTMacc 1 BOJIOKOHY.

MexnpeameTHbie CBSI3H.



Peanuzanus MeXNpeIMETHBIX CBSI3€H NPU M3YUYCHUU SJIEKTUBHOTO Kypca
«IIpaktukym mo xumum» B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HMCIOJb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYUHBIX MOHATUN, TaK W TMOHSITHU, SBJSIOIIUXCSA CUCTEMHBIMU JIJISI OTICIbHBIX
NPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHallu3, CHHTE3, KIacCH(HKAIHMs, TEePHUOIUIYHOCTh, HAOIIOICHHE, HW3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®dwusuka: Matepus, YHEPTUsl, Macca, aToM, JIEKTPOH, MOJICKYJa, JHEPTETHUECKUH YPOBCHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHoOe COCTOSHUE BEUIECTBA, (PM3UYECKUE BEIMYMHBI U €AMHUIIBI
WX U3MEPCHUSI.

Buonorus: knerka, opranu3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OCJIKHU, YIIIeBObI, YKUPBI, (PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPObI, MOJE3HBIE MCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHONOTHSI: MUILEBbIC TPOIYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHHS, MOIOIIHE CPEICTBA,
JCKAPCTBEHHbIE M  KOCMETHYECKHE Tpernaparbl, MaTepHalbl W3 HMCKYCCTBCHHBIX U
CHUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIASI U HEOPTAHUYECKASA XUMUSA
Coaep:xanue kypca 11 kiaace
Teoperuueckne 0CHOBBI 001LIe XUMHH

Tema 1. BBegenue. (4 yac)

OO6mue TpedoBaHUs K PEHICHUI0 XUMUYECKUX 33]1a4. DJIEMEHThl MAaTEMAaTUKU
B xumun. MexayHapoanas cucrema equaui] (CH). Csizb Mexay (pU3NKO- XUMHUYECKHUMHU
BenuunHaMu. CriocoObl pelieHus 3a1ad.

Tema 2. 3anauu Ha ra3oBble 3ak0oHbI. (10 yac)

["a30BbIC 3aKOHBI: 3aKOH ABOTAAPO U €TO CIEACTBUS; OOBEAMHEHHBINA Ta30BbIN
3akoH boilns-Mapuotra u I'eit-JIroccaka. YpaBHenue MenaeneeBa-Kuaiinepona. [ImoTHOCTS
ra3a, OTHOCHUTEIbHAs IUIOTHOCTh. HopmaiibHbIE yCIIOBUS U YCJIOBUSL OTJIMYHBIE OT
HOpMaJibHBIX. COCTaBI€HUE U UCIIOJIb30BAHUE AITOPUTMUYECKHUX MTPEANHCAHUI.
3a/1au Ha COOTHOILIEHNE OCHOBHBIX XapaKTEPUCTHK I'a30B.
3ajaun Ha HAXOXKJEHUE MOJIIPHOM MacChl CMECH I'a30B.
3aauM Ha HaXO0XJ/IEHWE COCTaBa CMECH ra30B M0 MOJISIPHOM Macce.
3ajaun Ha CMECH ra3oB.

3amaun Ha omnpenenenue 00béMHuoM 1ou (%), MmomsHOU HoH (%)
KOMIIOHEHTOB I'a30BOM CMECH.
3aauM Ha HaXO0X/IEHWE COCTaBa ra30BOM CMECH IOCIIE PEaKIUH.
3amaun Ha U3MEHeHHe 00bhEMa ra30BOM CMECH B pe3yibTaTe peakiuu. 3a1auu Ha
030HUPOBAHHBIM KUCIOPOI.
3ajaun Ha TOPEHUE TOIIMBA.
Cwmenransabie 3a1a9u
Tema 3. Pacuérnl mo ypaBpHeHusiM peakuui (8 1ac)

Pacyersl mo ypaBHEHUSIM peaklui, €clii OJHO M3 BEUIECTB B3SITO B HU3OBITKE.
Onpenenenne cocraBa coiid (KHCIIasg WM CpPEOHSAsS) 1O MaccaM BEIIECTB, BCTYMAIONINX B
peakiuio. Pemenne 3aaa4, packpbIBaloIIMX 00pa3oBaHUE KUCIBIX U CpEeIHUX coiei (hochopHoii
KHCIIOTBI.

Onpenenenue cocraBa JIBYX-TPEXKOMIIOHEHTHOHM CMECH [0 MaccaM  BEIECTB,
0o0pa3yromuxcss B XOJ€ OJHOW WM HECKOJNbKHX peakluid. 3aaud Ha OmpeesieHHEe COCTaBa
cojiell TMpU peakuusX CaMOOKHCICHHSI-CAMOBOCCTAHOBJICHHS. 3ajaud Ha DJIEKTPOJIU3.
CocraBiieHH€e U UCTIOIb30BAHUE ANTOPUTMHUUECKUX Mpeanucannidi. CMelaHHbIe 3aauH.

Tema 4. KoHueHTpauusi pactBopos. (7 uac)



BripaxkeHue cocraBa pacTBOPOB: MaccOBasi J10Jis, MOJISIPHAsE KOHLIEHTPALIMSL.
Bbruncnenre wmacchl pacTBOPEHHOTO BEIIECTBA M PACTBOPUTENSl JUII IPUTOTOBICHUS
ompezaeneHHo Macchl (W 00bEMa) pacTBOpa ¢ 3aJaHHOW KOHIIEHTpamuen. PacTBOpHUMOCTS.
Pacyersl Ha OCHOBE WCIIOJIb30BaHUA TpaQuUKOB pacTBOpUMOCTH. Berumcnenune pH
pactBopoB. Pacdersl 1o (opMmynaM BEIIECTB, COACPKAIMUX KPUCTALTU3ANUOHHYIO BOY.
CocraBieHre 1 UCMOJIb30BaHUE ATOPUTMUYECKUX Mpeanucanuii. CMelaHHble 3aa4u.
Tema 5. 3agaun no opranuveckoi xummu (5 4yac)

Haxoxnenue ¢popmys, eciy n3BeCTHBI MacCOBBIE JI0JIM 3JIEMEHTOB. 3aJjauu Ha
ompezaeneHue (HOpMyII, €ClIM M3BECTHBI MAacChl WIH O0OBEMBI MPOJIYKTOB CrOpaHUs. 3ajadu C
UCIIOJIb30BAaHUEM CXEM [MPEBPALCHUII OpPraHUYECKUX COCIUHEHUN. DKCIepUMEHTAIIbHbIC
3a/1a4u: MPOBEACHUE «MBICJICHHOTO KCIIEpUMEHTa». CMelIaHHbIC 3a/1a4u.
MexknpeaMeTHbIe CBSI3H.

Peanuzarust MexXnpeIMETHBIX CBA3EH MPU U3YUYEHUH 3JIEKTUBHOIO Kypca

«IIpaktukyM mo xumum» B 11 Kjacce OCYIIECTBISIETCS 4epe3 HCIOJB30BaHUE KaK OOIIHX
€CTECTBEHHO-HAYUHbIX MMOHATUN, TaK U MOHATHUM, SBISIOIIUXCSI CUCTEMHBIMU TSI OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKJIA.

OO0mue ecTecTBeHHO-HAyYHbIC IOHATHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TCOPWS,
aHaJIN3, CUHTE3, KiacCU(pUKaLKs, TEPUOAUYHOCTD, HAOIIOCHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEpPEHHUE, SIBJICHHE.

Odu3uka: marepusi, YHEprusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOTI,
PaauoOaKTUBHOCTh, MOJICKYJIA, YHEPreTUYECKUM YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, (PM3MUECKHUE BEIMYUHBI U €AMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opranu3M, 3KocucTemMa, ouocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIC HCKOIAEMBIC, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaITyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaioB, CEeJIBCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaT€pUaIOB, SJEKTPOHHAS MPOMBIIIICHHOCTD,
HaHOTEXHOJIOTUH.

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOEHHUS OOYUYarOIIMMUCS
OporpaMM CpeJHero o0Iero o0pa3oBaHUs (JMYHOCTHBIM, METANpEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3paOOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHUS
IporpaMM CpEIHEro oOILIero 00pa3oBaHMs SBISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTBeTcTBHM € CHCTEMHO-IESATEIHLHOCTHBIM TIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yibTaTOB OCBOEHMs Mpeamera «XHUMHsS» Ha YPOBHE CpEeIHEro ooOmero ooOpa3oBaHUS
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE:

0CO3HaHME OOYUAIOIIMMHUCS POCCUHUCKOMN Tpa’KAaHCKON MIEHTUYHOCTH —T'OTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;
IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHHI JTMYHOCTH Ha OCHOBE

KJIFOUEBBIX [IEHHOCTEH M HCTOPUUYECKUX TPaAuLUii 0a30BON HAYKH XUMHUH; TOTOBHOCTb U
CIOCOOHOCTh 00YJArOITUXCSl PYKOBOJICTBOBATHCS B CBOEH

JeSITeIbHOCTH [IEeHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, MPUCYILUMH LETOCTHOM cucteme
XUMHYECKOTro 00pa3oBaHus;

HaJIM4YMe MPAaBOCO3HAHMS SKOJIOTUYECKON KYIbTYpbl U CHOCOOHOCTH CTaBHTh LIETH U

CTPOHTH )KU3HEHHBIC TIAHBI.



JluyHOCTHBIE PE3yNbTaThl OCBOEHUSI AJIEKTUBHOIO Kypca «IIpakTUKyM MO XHUMHUHN»
JOCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO- HDABCTBEHHBIMH LICHHOCTSIMU U HJcaJlaMU
POCCHUHCKOTrO TpaskJaHCKOTO OOIlecTBa, MPUHATHIMU B OOILIECTBE HOPMaMH M IpaBUJIaMU
MOBEJICHHS, CHOCOOCTBYIOIIMMH TPOLIECCAM CAaMOIIO3HAHMS, CAMOPA3BUTUS U HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTU 00YYaIOIIUXCSL.

JIMYHOCTHBIE PE3yAbTATHl OCBOCHHS MpeaMeTa «XUMHSD» OTPaKaroT c(HOPMHPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TMPAKTHUYECKON MAEATENbHOCTH OOydYaroluXcsl [0 peanu3aluu
IPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM UYHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:
0CO3HaHMS 00YYArOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH,
YBa)KCHUS K 3aKOHY U MPaBONOPSIKY;
MIPEACTABJICHUS O COLIMAIBHBIX HOPMAaX U MPaBUIIAX MEXIMYHOCTHBIX
OTHOUICHU B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIFHOCTH MPH CO3AaHUM YYEOHBIX MPOCKTOB,
pelleHNH y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
JIPYTUX TIPU aHAIKU3E PA3IUYHbBIX BUOB YUEOHOU ESATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS
[IEHHOCTHOTO OTHOIICHHSI K HICTOPHUUECKOMY M HAyYHOMY HACJEIUIO
OTCYCCTBCHHOM XVMUU;
YBa)XKEHUSI K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTHYECKOTO
NPUMEHEHUS XWMHH, OCO3HAHUS TOTO, UTO JOCTHXKEHWUS HAayKd €eCTh pe3yJbTaT
JUIUTETIbHBIX HAOO/IEHUH, KPOMOTIIMBBIX 3KCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TPYZAa
Y4E€HBIX U IIPAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJIYYEHUU U MOCIIETYIOIIEM aHATH3e
nH(OpMAaIK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XHUMUH;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEACHHUS;
CHOCOOHOCTH OIEHUBATh CUTYAIINH, CBI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
Y MPUHAMATHh OCO3HAHHBIC PEUICHUs, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;
TOTOBHOCTH OLIEHUBaTh CBOE IOBEJIEHHWE W TIOCTYNKHM CBOMX TOBAapUUIEH C MO3UIUil
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME IMOCIEICTBUM 3THX MOCTYIKOB;
4) dopMupoBaHus KyJbTYPbl 310POBbS:
MOHUMAaHMsI LIEHHOCTEH 3J0pOBOT0 U 6e3011acHOro 00pasa *KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY H
IICUXUUYECKOMY 3[I0POBBIO;

coOroIeHHs TIpaBuiI 0€30MMacHOT0 OOpaIleHus C BEIIECTBAMU B OBITY, TOBCETHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAaHHUS IEHHOCTH IIPAaBUJI MHAMBUIYaJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYaIUsX, YITPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUSA TMOCTEACTBUN W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUsi);

5) TpynoBOro BocnuTaHus:
KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIeI0BATEIbCKOM
JeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOHN U IPYTHX BUIAX NEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEUICHUHU MPAKTUYECKUX 3a/1a4 COLUATBHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;



YBa)XEHHUS K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1€ATENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBHIOOpPY MHIAMBUYAJIbHON TpaeKTOpuu 0Opa3oBaHus, Oyayiel npodeccun u
peann3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CHOCOOHOCTEM K XMMHH, HHTEPECOB U MOTPEOHOCTEN 00ILECTBa;
6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUUECKH 1[€J1€CO00pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY
CYILLECTBOBAaHMsI )KU3HU Ha 3eMIIE;

IOHUMaHHMsl II00aJIbHOIO XapakTepa SKOJIOTMYECKUX MpoOsIeM, BIUSHUA

HKOHOMUYECKHUX IIPOLIECCOB Ha COCTOSIHUE IPUPOIHOM U COLIMATIBHOM Cpeibl; OCO3HAHUS
HE0O0XOIMMOCTH HCIOJIb30BAHUS JOCTUKEHUH XUMMHU sl PEIIEHUS BOIIPOCOB PALMOHAIBHOIO
IPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUSA ACUCTBUN, IPUHOCSILNX BPEJ OKPYKaIOLIEH
NPUPOIHON cpesie, YMEHHs POTHO3UPOBATh HEOIArONMPHUATHBIE SKOJIOTHUECKHIE MOCIIEICTBHS
IPEIIIPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYphl, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOM HANpaBICHHOCTH, YMEHHUS pYKOBOACTBOBATHCA HUMH B
[IO3HABATEJIbHON, KOMMYHHKAaTUBHOM M COLMAIBbHOM IpakTUKE, CIIOCOOHOCTM U yMEHUs
AKTUBHO IIPOTUBOCTOATH UJEOJIOTHH XeMO(poOouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:
c(OPMHPOBAHHOCTU MUPOBO33PEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILLIECTBEHHON MPAKTHUKHY;
INOHUMAaHHMs crielu (UK XUMHUU KaK HayKH, OCO3HAHUsA €€ POoJH B
(OpMHUPOBAHNUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO MPECTABICHUS
00 OKpyXarolleM MHUpe KaK O €IMHCTBE NPHUPOJAbl M 4YelloBeKa, B MO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEW M pPEeIIeHUH MpoOJeM COXpaHEHHS MPUPOIHOTO paBHOBECHS;
yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIsl COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHUCTUYECKON HANpaBJIEHHOCTH M BaXHOM POJM B CO3JaHMM HOBOM 0a3bl MaTepuaabHOU
KYJIBTYpPBI, PELICHUH ITI00aIbHBIX NPo0JieM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOl, MHUIIEBOM U HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHM MEIULIMHBI,
00ecreyeHn! yCIOBUI YCIEHIHOro TPYyJa U SKOJOTHUECKH KOM(MOPTHOM KHU3HU KaXJI0To 4jeHa
o01ecTBa;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTH: TIOHMMaHHUS CYIIHOCTM METOAOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BATh IOJIy4aeMble 3HAHUS
JUIS aHAJIM3a U OOBSICHEHMs SIBICHUHM OKPY)KAIOILIEr0 MUpa U MPOUCXOISIINX B HEM U3MEHEHUH,
YMEHHUsI ieJIaTh 00OCHOBAHHBIE 3aKJIFOUEHHUSI Ha OCHOBE HAayYHBIX ()aKTOB M MMEIOIIMXCS JTaHHbBIX
C LIEJIBIO MOJIYYEHUS IOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUS U1 peLIeHUs Tpo0aemM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00pa30BaHHIO U
€caM000pa30BaHuI0, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHMW MO XMMHUHM B COOTBETCTBUU C
KU3HEHHBIMH MTOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSM TpyZa B pazilUYHbIX cdepax MmpodeccuoHanbHON
JESATEBHOCTH.

METAITPEJIMETHBIE PE3VJIbTATHI

MetanpeameTHble pe3ysabTaTbl OCBOCHHUS yueOHOro npeamera «XHUMHs» Ha ypOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYuUMble I (POPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOUIMXCS MEXAUCLHUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIEHAYYHbIC TOHSATHUS, OTPAKAIOIIAE ICIOCTHOCTh HAYYHOW KApTHUHBI
Mupa ¥ crnenuduKy METO/IOB IMO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,



BEIIECTBO, HHEPIus, SBJICHHE, IPOLECC, CUCTEMAa, HAYYHBIH (paKkT, NPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HMCCIEeJOBaHUE, HAONIOJEHUE, U3MEPEHHE, HKCIEPUMEHT U
Apyrue);

yYHUBEpCaJbHblE  ydyeOHbIE  JeicTBUA (mo3HaBaTesbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHbBIE), oOecreunBaomme (GopMupoBaHUE  (QYHKIMOHATBHOM TI'PaMOTHOCTH H
COLMAJIBHOW KOMIETEHIIMH 00yJaroInuXcsi;

CHOCOOHOCTh  OOYYaroIIMXCS  WCHOJB30BaTh  OCBOCHHBIE  MEXKIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCAJbHbIE Yy4yeOHblE ACHCTBUS B IO3HABATEIbHOH MU
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ynbTaThl OTPaXarOT OBJIAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMMU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH J1eHCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:
CaMOCTOSTENBHO (POPMYIUPOBATh U AKTYaJIM3UPOBATh MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;
OIpeNeNATh LEIH JIeATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThl AESITEIbHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBILIUICHUS — BBIICIAThH
XapaKTepHble TMPU3HAKW TMOHATHM M yCTaHaBIMBAaThb MX B3aMMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOLIME MTOHATUS AJIs1 O0ObSICHEHUSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU /IS KJIACCU(UKALIMY BEIIECTB M XUMHUUECKUX PEaKIIMiA;

yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMH SBJICHUSIMU;

CTPOUTh JIOTMUECKHUE pacCyXJeHUs (MHIYKTUBHBIC, JENYKTUBHBIE, [0 AaHAJIOTUM),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHMAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSATh B MPOLECCEe MO3HAHUS, UCIOIb3yeMble B XMMUU CUMBOJHMUYECKHE (3HAKOBBIC)
MOJIENN, TIPe0O0Pa30BHIBATH MOJICIBHEIE MPEICTABICHUS — XUMUYECKHH 3HAK (CHMBOJ) DJIEMEHTA,
XUMUYeckas (GopMmysia, ypaBHEHHE XUMMYECKOM peakIMu — T[pH pelleHUuH Y4eOHbIX
MO3HABATEJIbHBIX W MPAKTUYECKHUX 3a]ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUSI XapaKTEPHBIX NPHU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUYECKHUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAMHM METOJOB HAy4YHOTO IIO3HAHUS BELIECTB M XUMHUYECKHX
pEeaKIuii;

(dbopMynrpoBaTh LENU U 33J]a4d UCCIIEA0BAaHMS, HCIIOIb30BATh MIOCTABICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMNPOCHl B KauyeCTBE WHCTPYMEHTA MO3HAHUS U
OCHOBBI Uil (DOPMUPOBaHMS TUIOTE3bl 10 TPOBEPKE MPABMIBHOCTH BbICKa3bIBAEMBIX
CYKJICHUH;

BIQJIETh HaBBIKAMM CaMOCTOSITENIBHOIO IUIAHUPOBAHUSA U IIPOBEACHUSA YUYEHUYECKUX
HKCIIEPUMEHTOB,  COBEPIIEHCTBOBaTH  yMEHUs  HaOmogaTh  3a  XOJOM  IIpoliecca,
CaMOCTOSITENIFHO TPOrHO3UPOBaTh €ro pe3yiabTar, (OpMyIHUpOBaTh OOOOLIECHHS U BBIBOJIBI
OTHOCHUTEJIbHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABISATH 0OOCHOBAHHBIN OTUET O
pojieTaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIeI0BaTENbCKOM W MPOEKTHOM JesTeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pelleHHs
MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B O3HAHMUSI.

3) padora ¢ nnpopMmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MHGOpMaAIUU (Hay4dHO-
HOMYJsipHAsl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOUS, PEecypchl
WuTepHera), aHanM3UpOBaTh HHPOPMAIMIO Ppa3IWYHBIX BHAOB M (OpM MpelCTaBICHMUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUNBOCTB;



¢dbopMynHupoBaTh 3ampochl U TMPHUMEHATh pPA3IUYHBIE METOIbl IMpPH IOUCKE U OTOOpe
uH(popMaLnu, HeOOXOAMMOM IS BBIIOJIHEHHSI yU€OHBIX 331a4 ONPeeIEHHOTO THUIIA;

nproOpeTaTh OMBIT UCTIOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN 1
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (POPMY IMpEACTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIONIb30BAaTh HAYYHBIA SI3BIK B KauyeCTBE CpEICTBA MPH paboTe C XUMHUYECKOM
uHpoOpMaLKell: NPUMEHATh MEXIpeIMETHble ((pU3UYecKue M MaTeMaTH4YeCKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HAMVIAHOCTH.
OBJiajieHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMM JAefiCTBUSIMU: 33/1aBaTh BOIIPOCHI 110
CYLIECTBY 00CYKIaeMOil TeMbl B X0Jl¢ TMaJIOra W/WIH AUCKYCCUH, BBICKA3bIBATh UJIEH,
(dopMyIHpPOBaTH CBOU MPEUIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKCHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalMell pe3yJbTaTOB I[03HABATENbHOW JEATEIbHOCTH, MOJIy4YEHHbIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM TPH  BBINOJHEHUH XHUMHYECKOTO
9KCHEPUMEHTa, MPaKTHYECKOW paboThl MO MCCIEJOBAHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanmu3anuu y4eOHOro IMpoekTa ¥ (OPMYIHPOBATH BBIBOJBI MO pE3yJIbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUM NYTEM COrJIacoBaHMs MO3MLMN B X0jA€ 00CYXIeHUS U 00OMEHa MHEHUSIMHU.

OsJiajieHNe YHUBEPCAIBLHBIMH PeryIaTHBHBIMH JeHCTBUSIMU: CAMOCTOSTEIILHO
IUITAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEILHYIO

NeSITeIbHOCTD, OIpenelsis e€ eI W 3a1adyd, KOHTPOJIMPOBATh M IO Mepe HEOOXOAMMOCTHU
KOPPEKTHPOBATh NpeJlaraeMblii  QJITOPUTM JEWCTBUH MNpU BBINOJIHEHUM YYEOHBIX U
UCCIIEIOBATEIbCKUX 3a7a4, BEIOMpaTh HanOosee 3h(HheKTUBHBINA CIOCO0 MX PEHICHHS C y4ETOM
HOJIy4EeHHUsl HOBBIX 3HAHUH O BELIECTBAX U XUMHUECKUX PEAKIIUSAX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOCH JISSTEIHPHOCTH HA OCHOBE CAaMOAHAIN3a U
CaMOOLIEHKHU.

I[TPEJMETHBIE PE3YJIBTATbI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS DIEKTUBHOTO Kypca «[IpakTuKym mo XuMum»
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUI O XMMHUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON

KapTUHBI MUPA, POJIM XMMHH B IO3HAHUU SIBJICHUN PUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS W KYyJIbTYpPhl JHMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM JUIsl pEIICHHUs] TPAKTUYECKUX 3a7ad M OKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIAHOU CpeLIE;

BJIAJICHUE CHCTEMOM XHMMHWYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJIATalOIINe
MOHTHUS (XUMUYECKHM 2IIEMEHT, aTOM, dJIEKTPOHHAs 0007I04YKa aTOMa, MOJIEKYJa, BaIEHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJSpHAs Macca, MOJAPHBIA O00BEM, YIJIEPOIHBIA  CKEJeT,
(GyHKIIMOHANIBHASL TPYMIa, PaJAuKal, W30MEpHs, HU30MEPhl, TOMOJOTHYECKUN psijl, TOMOJIOTH,
YIJIEBOJOPO/BI, KACIOPOJA M a30TCOAEpKAIIUE COEAUHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTMHEHHUS ); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byrtnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IMOHHMAaHUS
OPUYMHHOCTHY H CHCTEMHOCTH XHUMHYECKHUX SIBICHHH, (AKTOJIOTMYECKHUE CBEIEHUS O
CBOMCTBAxX, COCTaBe, MOJYYEeHUH M O€30MaCHOM HCIOJb30BAaHUU BAKHEUIINX OPTaHMYECKUX
BEIIECTB B OBITY U MPaKTUYECKON JEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSATHH, yCTaHABIMBAThH
MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIME IIOHATUS IIPU ONMCAaHUM COCTAaBa,
CTPOEHHUSI U MPEBPALIEHUN OPraHUYECKNX COCINHEHNN;



c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJUKY JUIsI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) GopMysT opraHM4YeCKUX BEIIECTB
Y ypaBHEHUH XMMHYECKHUX PEAKIIUN, N3rOTABIUBATh MOJEIHA MOJIEKYJI OPTaHHMYECKHX BEIICCTB
JUTSL WILTIOCTPALMM MX XUMHUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICIKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEUIECTB IO HUX COCTaBy U CTPOCHUIO K OIpeNeNEHHOMY KIIAcCy/TpyIie COeAUMHEHUN
(YriaeBoZopodbl, KUCIOPOA M a30TCO/AEPKAIIME  COCAWHEHHs, BBICOKOMOJICKYISAPHBIC
COeJMHEHHs), JAaBaTh MM Has3BaHHs 1O cucteMmatudeckoi Homenkimatype (IUPAC), a Ttakxke
MPUBOJUTH TPUBHAIBHBIC HA3BAHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, IMPOIUJICH,
alleTWIeH, ATWIEHIJIMKONb, TIUIepuH, (eHos, Qopmanpaerun, areranbieruj, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEICIIATh BUIbI XHMHUECKOHN CBS3M B OPTaHUIECKHIX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKCHHUS TEOPHUH CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. bytiepoBa i 0OBsICHEHHs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIICCTB;

chOpMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTpPOeHHE, (U3MUECKUue U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTEIICH Pa3IMIHBIX KIIACCOB OPTAHUYECKUX BEIICCTB
(MeraH, 3TaH, JTWUJICH, MPOMWIEH, aneTwieH, Oyraauen-1,3, MerunOyramuen-1,3, OeHzou,
METAHOJ, TAHOJI, ITUJICHIJIMKOJb, MIUIEPHH, (EHOJ, aleTalbJerua, MypaBbUHAsS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJIioNio3a, aMHUHOYKCYCHas KHUCJIOTa), WJUTIOCTPUPOBATH
TCHCTHYECKYIO CBSI3b MEXJY HUMH YPaBHCHHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
UCMOJIb30BAaHUEM CTPYKTYPHBIX (hopmyt;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHKH YTJIEBOJOPOIHOTO CHIPHS
(neTb, TMpUPOAHBINA Tra3, yrojb), CHOCOOBI WX MepepabOTKH M MPAKTHYECKOe IMPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHHHM TMPOBOAUTH BBIYHCICHUS [0 XMMHUYECKHM YpPaBHEHUSM
(Macchl, 00BbEMa, KOJUYECTBA KMCXOJHOTO BEMISCTBA WJIM MPOAYKTA PEAKIIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB MU MPOAYKTOB PEaKIINH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/JaX HAYyYHOTO
MO3HAHUS, HCHONB3YEMBIX B XHUMHH TMPH U3YUYEHUU BEIIECTB M XUMHYECKHUX SIBICHUU
(HaOnroficHWe, W3MEpEeHUe, OKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl TPUHSITHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIlUAX, CBI3aHHBIX
C BENIECTBAMH U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IATh MpaBUiIa MOJIH30BAHUS XUMHUECKON MOCYAOH U
1a00paTOPHBEIM 000PYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIICHHS C BEIIECTBAMU B COOTBETCTBHUU
C MHCTPYKIHUSMHU IO BBHITOTHEHHUIO Ja0OPATOPHBIX XMMHUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH W BBITIONHATh XHUMHWYCCKHHA JKCIICPUMEHT
(mpeBpallleH!s] OPraHUYECKUX BEIIECTB MPHU HArpeBaHWHU, MOITYYCHHUE ATUIICHA U U3YYCHHE €ro
CBOWMCTB, KAYECTBCHHBIC pEAKIMM OPraHUYEeCKUX BEIICCTB, JCHATYpalus OCJIKOB IpH
HarpeBaHUU, IBETHBIC PEAKIIMHU OENKOB) B COOTBETCTBUU C IMpaBUJIAMHU TEXHUKHU 0€30MacHOCTH
pu OOpaIIeHUH C BEIISCTBAMHU W J1a00OpaTOPHBIM 00OpPYIOBAaHUEM, MPEICTABIATh PE3yIbTaThI
XUMHUYECKOTO DJKCIEpUMEHTa B (opMe 3amucu YpaBHEHH COOTBETCTBYIOIIUX pEaKIUid Hu
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUYECKYIO0 HH(OpMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpescTBa MaccoBoil nudopmanuu, HTepHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHHUH COONIONAaTh TPaBHJIA DKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JACATEILHOCTH B IEISIX COXPAHEHUS CBOCTO 3/I0POBBS W
OKpYKarollel MPUPOTHON CPeIbl, 0CO3HABATH



OMACHOCTh BO3ACHMCTBHSI HA JKUBBIE OPraHMU3Mbl OINPEACIEHHBIX OPraHUYECKUX BELIECTB,
noHuMass cmbicn mokasarens [IJIK, moscHATP Ha mnpuMepax CcrnocoObl YMEHBIICHUS H
IIPEIOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJI0BEKa;

JUIsE 00y4aronmmMxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 370POBbS: YMEHHE NMPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOAAX MO3HAHUS BELIECTB M XUMHUYCCKUX SBJICHUH;

JUISL  CHENbIX W CIA0OBUIALIIMX OOYyYaIoOlUMXCA: YMEHHE HCIHOIb30BaTh pelibedHo-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. Bpaiig s 3anucu XUMUYECKUX (pOPMYIL.

11 KJIACC

[TpenmeTrHble pe3yabTaThl OCBOEHUS IEKTUBHOIO Kypca «lIpakTukym mo XuMum»
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb IPEJCTABICHUNA: O XHUMHUYECKOM COCTaBISIOLIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MHUpA, POJIM XMMHH B TO3HAHWM SIBIEHHHA OpUPOABl, B (HOpMUPOBAHHH
MBILUIEHUS] U KYJIbTYPbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHUsT TPAKTUYECKUX 3a7ad W OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY
3I0POBbIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHCTEMOM XHMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarolue
HOHSTHUS (XUMHYECKHUI IEMEHT, aTOM, U30TOI, S-, P-, O- 2JIeKTPOHHBIC OpPOHUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIpPHBIH OOBEM, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XUMMYecKass CBs3b (KOBAJCHTHAs, MOHHAs, METa/NIM4ecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIETKA, TUIBI XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIMTUYECKAsT JUCCOLHUAIMS, OKHCIMTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOM  peaklud, XUMHUYECKOE paBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
NIEKTPOJIUTUYECKON auccouuanuu, mnepuoauyeckuit 3axkon J[. WM. MenzaeneeBa, 3akoH
COXpaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALLEHUS SHEPIHU MPU XUMHUYECKHX
peaKkuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH $3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKaluMe B OCHOBE IIOHUMAHUS MPUUYMHHOCTU U CHCTEMHOCTH XHMMUYECKHUX SIBJICHH,
(akToJIOrMUeCKUe CBEJIEHHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUU U O€30M1aCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPTraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON NESTEIIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€PHbIE NMPU3HAKU MMOHATHH, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJI30BATH COOTBETCTBYIOLIME IMOHSATUS IPU ONUCAHUM HEOPraHUYECKHUX
BELIECTB U UX NPEBPAILEHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTABIICHUS

(dbopMyI1 BelecTB U YpaBHEHUI XMMHUYECKUX PEAKIHH,

cucrematnyeckyto HomeHkiarypy (IUPAC) wu TpuBHanbHblE Ha3BaHHUS  OTIECIBHBIX

HEOPraHMYeCKUX BEIeCTB (yrapHblil Ta3, YIJEKUCIBId ra3, aMMHMaK, rameéHas H3BECTb,
HeraméHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHUE);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIIEMEHTOB B COEJUHEHUSX PpAa3JIMYHOIO COCTaBa, BMJI XMMHUYECKOM CBs3U (KOBaJEHTHas,
MOHHAs, MeTaJUIMYecKasi, BOJOPOJHAs) B COEIUHEHHUSAX, THIl KPUCTAUIMYECKOH peréTKu
KOHKPETHOI'O BEIeCTBa (aTOMHas, MOJIEKYJsipHas, HOHHAs, METaJJINUecKasi), XapakTep Cpeibl B
BOJIHBIX PaCTBOpaxX HEOPraHUUECKUX COECAUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAIIEKHOCTh HEOPTraHUUECKUX BEIIECTB
[0 UX COCTaBY K OMNpeNeIEHHOMY KJIacCy/Tpymie COeTUHEHUH (MPOCThIE BEUIECTBA — METAIIbI
U HEMEeTaJlIbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHbIE THIPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT mepuoaundeckoro 3akona J[. MW.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINU;

cOpMUPOBAHHOCTh ~YMEHUN  XapaKTepU30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JeMeHToB 1-4 mepuonoB [lepuoanyeckoit cUCTeMbl XMMUYECKUX 3JIEMEHTOB /l.
. MenneneeBa, UCIOIb3ysl MOHATUS «S-, P-, 0-, f-37eKTpOHHBIE OpOUTAINY, «IHEPreTHUCCKUE



YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB M UX
COEMHEHUH MO nepuojaM | rpynnam [lepuoanueckoit cucteMbl XUMUYECKHX deMeHToB /1. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUIN XapaKTEepU30BaTh (OMHUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA
HEOPTraHWYECKUX BEIECTB PAa3IUYHBIX KJIACCOB, IMOJATBEPKAATh CYIIECTBOBAHME T'€HETUYECKOU
CBSA3M MEXIY HEOPraHMYeCKUMH BEUIECTBAMH C IIOMOIIBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XMMHUYECKHUE PEAKIMH IO PA3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroIilux BEIIeCTB, TEIIOBOMY 3(PQeKTy peakiuw,
U3MEHEHHUIO  CTENeHEel  OKHUCIEHHUS  DJIEMEHTOB, OOpPaTUMOCTH  peaklMH, y4acCTHIO
Karaaus3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTABISATh YPaBHEHHS PEaKIUN Pa3IMYHBIX THUIIOB, MTOJIHbIE
U COKpAamEHHBIC YPaBHCHUS PEaKlUii MOHHOTO OOMEHA, YUMTHIBAs yCIOBHS, MPU KOTOPBIX TH
peaKuu UAyT 10 KOHLIA;

c(OPMUPOBAHHOCTh YMEHHI TPOBOJIUTH PEAKINH, TOATBEPKIAONINE KaueCTBEHHBIM
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OaylaHca 3THX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakliu OT
pa3sTUYHBIX (PAKTOPOB; XapakKTep CMEUICHHWS XWMHUYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunuutn Jle [arense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE IIPOIECCHI, JICKAIIUE B
OCHOBE  NPOMBIIUICHHOTO  TIONyYeHUS  CEpHOM  KUCIOTh, aMMHuaka, a Takke
c(hOpMUPOBAHHOCTh TPENCTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX U SKOJIOTHMUECKHUX
npo0biieMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUUCICHUS C HCIOIB30BAHUEM TTOHSATHUS
«MaccoBas JOJs BEUIECTBa B PacTBOpe», OOBEMHBIX OTHOIIEHUI Ta30B MPU XUMHUYECKHX
peaKIusaX, MacChl BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKIMU BEUIECTB, TeIJIOBOro s¢dexra peakuuu
Ha OCHOBE 3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, MPEBPAIECHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUa MOJTH30BAHUS XUMHUECKON MOCYAON U
mabopaTOpHBIM 000PYIOBAHUEM, a TAaK)Ke MpaBuUiia OOpaIeHus C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIHUSMHU IO BBHIIOTHEHHUIO Ja0OPATOPHBIX XMMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBIMOJHATH XWMHUYECKUNA HKCIIEPUMEHT
(paznmokeHHEe TEpPOKCHIA BOJOpPOJAa B MPHCYTCTBUU KaTalIM3aTopa, OMPEIEIICEHHUE CPEIbl
pacTBOPOB BEILIECTB C TTOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IUYHBIX (haKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIMH, peakllMd HOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIMH Ha
cynbdar-, KapOoHaT- W XJOPUA-aHWOHBI, = HAa  KAaTHOH  aMMOHHUSA,  pEIICHUE
DKCMIEPUMEHTAJbHBIX 3a7ady 1o TemMaMm «Metamb» U «Hemeramnsl») B COOTBETCTBHH C
MpaBUJaMU TEXHUKKA O€30MacHOCTH TMpu OOpalleHMH C BeIIeCTBaMU M JIaOOpaTOPHBIM
o0opy/soBaHUEM, MPEICTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu
YPaBHEHHMI COOTBETCTBYIOIIMX PEAKINI U (HOPMYITHPOBATH BHIBOABI HA OCHOBE ITHUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEICcTBa MacCOBOM KOMMYHHWKaiuu, HMHTepHEeT M
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIFOAATh TMPaBHJIa HSKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUs B OBITY M TPYAOBOH [EATEIHHOCTH B IENAX COXPAaHEHUS CBOETO 370POBBS U
OKPY’KaIOIIeH MPUPOTHON Cpeibl, OCO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OPTaHU3MBI
ONpeIeIEHHBIX BEILIECTB, TOHUMAs



cmbicn nokazatens [1JIK, moscHATh Ha mpuMepax CIOCOOBI YMEHBIICHUS U MPEIOTBPALICHUS
UX BPEIHOTO BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa;
JUTsE O0yYaromMXcsi ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJAAX MMO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUII;
JUISL  CHETBIX W CIA0OBHIANIMX OOYYaIONUXCS: YMEHHE WCIOIbh30BaTh pelibeHO-
TOYEUHYIO cUcTeMy oOo3HaueHmi JI. bpaiins mis 3anmucu XuMudeckux Gopmyd.
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Koum DJIeKTPOHHbIE
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peIIeHuUs 3a/1a4. https://chem-
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A pea i p ya- ege-ximiya/
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ege.sdamgia.ru/
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peakuuit cJIeACTBHUA. 3a1a4l Ha COOTHOIIICHUE bu6nuoreka [IOK




OCHOBHBIX XapaKTePUCTHUK ra3oB. 3a7auu Ha
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IHHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

DJIEKTPOHHBIE




Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opraHuyecKoil XuMUU

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

OCHOBHBIE TTOHSTUSA OpFaHquCKOﬁ XUMHH

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

OCHOJIOBHBIE MOJI0KEHUSI TEOPUU CTPOCHUS
OpraHUYeCKUX COeTMHEHUN A. M.
byrneposa

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

Tunel HN30MCPUHU B OpIraHNYCCKUX BCIICCTBAX

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

OO6mas knaccuukanus OpraHMuecKux
BELIECTB

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

Bakneiilye TUIIBI peakUi B OPraHUYECKOn
XUMHH

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-




ege-Ximiya/

Kpartkas xapakTepucTHKa MEXaHU3MOB
OpPraHUYECKUX PEaKLUN

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-Ximiya/

[IpenenbHbIE YTIEBOIOPOABI — AJTKAHBI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-Ximiya/

IuknoankaHbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-Ximiya/

10

AJKeHbBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

11

AnkanueHnl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

12

Kayuykn

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

13

AJKUHBI

bu6nuoreka [IOK
https://m.edso0.ru/7f41a636




https://chemege.ru/zadaniya-
ege-ximiya/

14

ApoMaTudeckue yrieBoa0pobl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

15

OpuenTupyroliee 1eHCTBUE 3aMECTUTENEH B
O€H30JILHOM KOJBIIE

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-Ximiya/

16

CaolicTBa TOIYyONIA

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-Ximiya/

17

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJIOB

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

18

[TpupoaHbIil ¥ NOMYTHBIA HEPTSIHOI ra3

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

19

Hedts, nepepaboTka HEDTH

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

20

VYrosb, KOKCOXUMUYECKOE MPOU3BOJCTBO

but6mmoreka [IOK




https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

21

Hpel[eJIBHBIG OIHOATOMHBIC CITMPBI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

22

MHOroaroMHsbI€ CIUPTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

23

ApOMaTI/I‘leCKI/IC CIINPThI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

24

Kap6OHI/IJ'II>HBIe COCOUHCHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

25

Anbpaeruasl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

26

Kerons!

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/




27

Kap6oHoBbIE KHCITOTHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

28

Crnoxxnbie A(UPBI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

29

Knaccudukanus yriesoaoB

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

30

CaoiicTBa III0K03bI U PPYKTO3BI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

31

[Tonucaxapuabl

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

32

IInacTmaccel.

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/

33

Bosokna

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/




34 Hrorosas pabora 1
OBUIEE KOJIMYECTBO YACOB 11O 34
IMPOT'PAMME
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ungpoBbie
Ne i/ Tema ypoka Konrpoasnbie | Ilpakruyeckue p
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 OO6mmue TpeOoBaHMS K PEIICHHIO XUMUYICCKUX 1 0 0 bubnmnorexka HOK
3a/1a4. https://m.edso00.ru/7f41a636
5 DJIEeMEHTHI MAaTEMAaTHKH B XUMHH. 1 0 0 bubnuorexa [JOK
Mexnynapoanas cuctema eauauil (CH). https://m.edsoo.ru/7f41a636
3 CBs13b MeXy (PU3HKO-XUMUYECKUMHU 1 0 0 bubmuoreka [JOK
BEJIMUUHAMU. https://m.edso0.ru/7f41a636
bu6nuoreka [IOK
4 . 1 0 0
Criocobet pemenia 3ana https://m.edso00.ru/7f41a636
["a30BbIe 3aKOHBI: 3aKOH ABOTaJIPO U €r0
5 CJIeCTBUS. 3a]a4l HAa COOTHOIIICHHE OCHOBHBIX 1 0 0 bubmmorexa [TOK
A e https://m.edso00.ru/7f41a636
XapaKTEPUCTHK Ta30B.
3aaun Ha HAXO0XJICHUE MOJISIPHON MacCChl
6 CMeCH ra3oB. 3aJaud Ha HaX0XKJICHUE COCTaBa 1 0 0 bubmmorexa [JOK
- A . a https://m.edso00.ru/7f41a636
CMECH Ta30B 110 MOJIIPHOM Macce
7 OOBbeAMHEHHBIN ra30BbIN 3aKOH boiis- 1 0 0 bubmuorexa [JOK




Mapuotra u I'eli-JIroccaka. 3agaun Ha cMecH
rasos.

https://m.edsoo.ru/7f41a636

3amaun Ha onpeneneHue oobrEMHOMN nou (%),

8 MoJIbHOM 1011 (%) KOMIIOHEHTOB T'a30BOM bubmmorera LIOK
A ° https://m.edso0.ru/7f41a636
CMeECH.
VYpaBuenue Menaeneea-Knaitnepona. 3agauu
9 Ha HaXO0XKJECHHUE COCTaBa Ira30BOM CMECH I1OCIIC bubmorexa LOK
g https://m.edso0.ru/7f41a636
peaKIvu.
3amauu Ha U3MeHeHne 00bLEMA ra30BOM CMECH B bubmnoreka IIOK
10
pe3ynbTaTe peakiuu. https://m.edso00.ru/7f41a636
11 IIn0THOCTE Ta3a, OTHOCUTEIbHAS IIJIOTHOCTb. bubnnoreka IIOK
3amaun Ha 030HUPOBAHHBINA KUCIOPO/I. https://m.edso00.ru/7f41a636
12 HopmanbHble ycioBus U yCIIOBUS OTIUYHbBIE OT bubnuoreka [JOK
HOpPMAaJIbHBIX. 3a/1a4il Ha TOPEHUE TOILUIMBA https://m.edsoo.ru/7f41a636
CocTaBiicHHE U UCIOJIb30BaHHE
13 AJITOPUTMHUYCSCKUX Npeanucanuii. CMenIaHHbIe bubmorexa [JOK
P bex ) https://m.edso00.ru/7f41a636
3aJIauH.
14 Konrtponbnas paboraNel mo reme «3agaun Ha bubmuoreka [JOK
ra30BbIE€ 3aKOHbBI» https://m.edso0.ru/7f41a636
15 PacyeTsl mo ypaBHEHUSIM peaKIIHii, €CIIU OJHO bu6nuoreka [IOK
13 BEILECTB JaHO B U30BITKE. https://m.edso0.ru/7f41a636
Omnpenenenue coctaBa coyu (Kuciast uiu
16 CPEIHSIS) 0 MaccaM BEIIECTB, BCTYIAIOIINX B bubmmorexa TIOK
P > BOTY https://m.eds00.ru/7f41a636
PEaKIuIo.
bu6nuoreka [IOK
17 Penrenue 3a1a4, packpbIBaronx o0pa3oBaHue

https://m.edsoo.ru/7f41a636




KHCJIBIX U CPCAHUX coJieit JABYXOCHOBHBIX
KHCJIOT.

Pemrenne 3a/lav, paCKpbIBaAOIIHUX 06pa3OBaHI/Ie

bu6nuoreka [IOK

18
KHCJIBIX U CPEAHUX Ccosie GocOpHON KUCTOTHI https://m.edsoo.ru/7f41a636
Omnpenenenue cocraBa JByX-

19 TPEXKOMIIOHEHTHOW CMECH 10 MaccaM bubnmoreka [JOK
BEIIECTB, 00pa3yIOIMUXCS B XOA€ OTHOW HIIH https://m.edsoo.ru/7f41a636
HECKOJIbKMX peaKlui
3ajauu Ha ONpeIeIIeHUE COCTaBa CoJIei npu

20 CaKIUAX CaMlz)OKI/ICJ'IeHI/I}I- ' brbmmorexa LTOK
p https://m.edsoo.ru/7f41a636
CaMOBOCCTaHOBJICHHS

21 3agaun Ha DIIEKTPOIIN3 bubmorexa LOK

P ' https://m.edsoo.ru/7f41a636
CocraBiieHHE U UCTIOIb30BaHUE
22 AITOPUTMHUYECKUX Npennucanuii. CMenaHHble bubmmorexa [TOK
P P ' https://m.edsoo.ru/7f41a636
3a/1a4H.

93 BeIpaxxeHune cocraBa pacTBOPOB: MaccoBast bubnmnorexka HOK
JIOJIs1, MOJISIpPHAs. KOHIIEHTPaLHs https://m.edsoo.ru/7f41a636
Brruncnenne Maccbl paCTBOPEHHOT'O BEILIECTBA

24 Y PaCTBOPUTEISA JJIsl IPUTOTOBIICHUS bubnmnorexka HOK
ornpeeneHHol Macchl (M 00bEMa) pacTBoOpa C https://m.eds00.ru/7f41a636
3aJJaHHOM KOHIIEHTPaLUE.

o5 PactBopumMocTs. PacueTsl Ha ocHOBE bu6muoreka [JOK
UCIIOJIb30BaHUs TPa(UKOB PaCTBOPUMOCTH https://m.edsoo.ru/7f41a636

bubmuoreka [JOK

26 Brruucnenue pH pactsopos. 1

https://m.edsoo.ru/7f41a636




97 PacueTsl o hopmysnaM BemecTs, CoAEpKAIINX 1 bubnmnoreka HOK
KPUCTAJUIM3ALMOHHYIO BOJY https://m.edsoo.ru/7f41a636
CocTaBieHH€e U UCII0JIb30BAHUE bubmuorexa [JOK

28 . 1
AJTOPUTMHUYECKUX MPENMUCAHUMN. https://m.edsoo.ru/7f41a636

29 KonuyecTBeHHBIN 1 KaUeCTBEHHBIN KOHKYPC 1 bubnmoreka [JOK
pPEIIEHHBIX 3a7a4 https://m.edsoo.ru/7f41a636

30 Haxoxnenne ¢hopmys, eciy U3BeCTHBI 1 bubnmnorexka HOK
MAacCCOBEIE JIOJIN 3JIEMEHTOB. https://m.edsoo.ru/7f41a636
3ajaun Ha ompeeliecHue Gopmyl, eciau

31 I/I3§60THBI MaCP;IfII 1581071 061(};15171?1 OAYKTOB 1 bubmmorexa [JOK

poay https://m.edsoo.ru/7f41a636
CropaHus
3a/1aun ¢ UCIOJIb30BAHUEM CXEM MPEBPALLICHUN bubnmnoreka HOK

32 . 1
OPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41a636
DKCcrepuMEHTANIbHBIC 33/1a4H: POBEACHUE bubnmnoreka HOK

33 1
«MBICJIEHHOT'O DKCIIEpUMEHTA» https://m.edsoo.ru/7f41a636

34 3ader Mo peleHUI0 BCeX MPONIEHHBIX TUIIOB 1 bubmuorexa [JOK
3a/1a4 https://m.edsoo.ru/7f41a636

OBHIEE KOJINYECTBO YACOB 110 34

ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» Xumus. 10 knacc. ['abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A. AkimoHepHoe o0miectBo «M3aaTenbeTBo
«IIpocsenieHue»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AkimonepHoe o01miectBo «M3aaTenbeTBo
«IIpocsenieHue»




METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

. O.C.T'abpuensn, I'.I'.JIbicoBa «Xumust Metoaudeckoe nocobue — 6a30Bbiit ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensan, N.I'.OctpoymoB, «O0111ast XuMus B TeCTax, 3aavax, ynpaxuenusx. 11 kmace» — M.: Jlpoda, 2023
TO/I.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponibHbBIE U TPOBEpOUHBIE PaOOTHI K
yuebHuky». — M.: Jlpoda, 2021 r.

4. O.C.I'abpuensa, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HactonbHas kaura s yaurtess». Yacts 1 — M.:
Hpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: Hactonpnas kaura st yuuress». Yacts 2 — M.:
Hpoda, 2022 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit 11 yuutens «5 uay Ha ypok xumuu» http://him.1september.ru
Enunas komrekuust IIOP: Tlpeamernas komnekuus « Xumusi» http://school-collection.edu.ru/collection/chemistry
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