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Pa6ouas nporpamma
yuyeOHoro npeamera «Xumusi. bazoBblii ypoBeHb»
111 OOYYArOIIMXCSl HA YPOBHE CpeHEro o0IIero o0pasoBaHHUs
10 — 11 xnaccsl

HOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHH Ha ypOBHE cpegHero oOmero oOpaszoBaHus paspaboTaHa Ha OCHOBE
DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpa3osanuu B Poccuiickoit Deneparumy,
TpeOOBaHUI K pe3yibTaraM OCBOEHHUs (eAepaabHO O0pa30oBaTENbHON MPOrPaMMbI CPETHETO
obmero obOpazoBanusi (POII COO), npeacrasneHHbIXx B DemepasbHOM TOCYIAPCTBEHHOM
obpazoBatenbHOM cranpapre COO, ¢ yuérom Konuenuum npenomaBaHust y4eOHOro mnpeamera
«Xumusi» B 00pa3oBaTeNbHBIX Opranm3anusx Poccutickoli Deneparuy, peanu3yromuX OCHOBHBIC
oOpaszoBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX NOJNOXEHUH «CTpareruu pa3BUTHA BOCIUTAHUSA B
Poccuiickoit @enepanmu Ha nepuon no 2025 rona» (Pacnopspkenue [Ipasurenscrea P@ ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MpOrpaMMbl MO XMMHH, K ONPeneeHUI0 OOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUA U PA3BUTHS OOYHAIOIIUXCS CPEACTBAMH yueOHOro mpeaMera « XUMEsD s
10-11 xjaccoB Ha 0a30BOM YpOBHE COCTaBMJIHM KOHIenTtyajbHble mnonoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1LieNiel, COAep KaHusA, pe3yJbTaToB OOyueHUs U TpeOOBaHUH K YPOBHIO
MOJTOTOBKHU BBIITY CKHUKOB.

Xumudeckoe oOpa3oBaHUe, MOTyYaeMOe BBITyCKHUKaMK 001meo0pa3oBaTelbHON OpraHU3alny,
SBJISIETCS HEOTBEMJIEMOH YacThl0 HMX 00pasoBaHHOCTH. OHO CIIYy)KHT 3aBEPLIAIOIIAM 3TAIOM
peanm3al Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE KIIHOYEBBIX LIEHHOCTEH, MPUCYLINX
LIEJIOCTHOM CHCTEME XHUMHYECKOro 00pa3oBaHWs. DTH LEHHOCTH KaCarOTCsl TO3HAHUSI 3aKOHOB
npupoabl, GOPMUPOBAHHUS MHUPOBO33PEHUS M OOLIEH KYJNbTYphl UEIOBEKa, a TaKXKe 3KOJOTHUECKH
00OCHOBaHHOTO OTHOIIEHUSI K CBOEMY 3IIOPOBBIO M NMPHPOAHON cpene. Peamnsyercs XuMu4eckoe
obpazoBaHue OOy4aromuXcs Ha YPOBHE cpeaHero odmero oOpa3oBaHUs CPEACTBAMH y4eOHOro
npeaMera « XuMUs», COAEPIKaHUE M MMOCTPOEHHE KOTOPOTrO OMpENeNeHbl B MPOrpaMMe Mo XUMHH C
yu€TOM CreU(pUKN HAYKH XUMHUH, €€ 3HAUEHHUs] B MO3HAHUH NPUPOABI U B MAaTEPUATBHON KU3HU
oOmmecTBa, a Takke € y4éToM OOMMX Leneld M MPHUHLHUIOB, XapaKTEPU3VIOMINX COBPEMEHHOE
COCTOSTHUE CUCTEMBI cpenHero odiiero oopasosanust B Poccuiickoit @epepanuu.

XuMUsT KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaer ocoOyl poJib B COBPEMEHHOMU
LIUBIJIN3AL[UH, B CO3JaHMM HOBOH 0a3bpl MaTepuasibHOW KynbTypbl. OHa BHOCHUT CBOW BKJIAA B
(opMHUpOBaHNE PALMOHAIBHOTO HAYYHOTO MBIIJICHUS, B CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKpY’KaroIlleM MHpPE KaKk O €JUHCTBE NMPHPOABI W YeJOBEKa, KOTopoe (OPMHUPYETCS B XUMHH Ha
OCHOBE MOHUMAaHMsI BEIIECTBEHHOI'O COCTABa OKPYIKAIOIIEro MHPA, OCO3HAHHS B3aMMOCBSI3H MEXIY
CTPOEHHEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMONEHCTBYSI C APYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHs CTaja HEOTheMIIEMOMH
94acThI0 MHUPOBOH KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIEIITHOrO TPYJa M KU3HH KKAOTO 4YJICHA
obmectBa. CoBpeMeHHass XMUMHs KaK HayKa CO3WJATENIbHAs, KaK HayKa BBICOKHX TEXHOJIOTHH
HaIpaBJieHa Ha pelleHne rIo0albHBIX MPOOIeM YCTOWYHBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOH, MUIIEBOH, HKOJIOTHIECKOH Oe30MaCHOCTH U OXPaHbI 37OPOBbSI.

B coorBerctBMM ¢ OOmMMH LENIMH M TNPUHLUNIAMH CpenHEero olmero oOpa3oBaHUs
comep:kanue npenMera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb H3Y4YEHHs) OPHEHTHUPOBAHO
MPEUMYIIeCTBEHHO Ha OOIIEKyJIbTYPHYI IOATOTOBKY OOyYAIOIIUXCs, HEOOXONMMYK) UM IS
BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIELUIHOIO BKIIOYEHUS B JKU3Hb COLIUYMA,
NPOIOJKEHHST OOPa30BaHMS B PA3IMYHBIX O0JIACTSIX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XUMHEH.

CocraBnsiroruMu npeaMera « XUMEsD SBISTIOTCS 0a30Bble Kypebl — « OpraHuyuecKkasl XUuMus» U
«O0mas 1 HeopraHW4YecKasi XMMHUsT», OCHOBHBIM KOMIIOHEHTOM COAEP)KaHUS KOTOPBIX SIBISIFOTCS



OCHOBBI 0a30BOH HAyKH: CHCT€Ma 3HAHUI MO HEOPraHMYECKOW XUMHH (C BKJIIOUEHHEM 3HAHWH W3
oOmel XMMHUN) 1 OpraHudeckoi xumun. PopMupoBaHUe NAHHOH CHUCTEMBbI 3HAHUN MPHU M3YYEHUHU
npeaMera 00eCIeunBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCErO MHOTrOOOpasHsi BEIECTB HAa OCHOBE
OOIIMX MOHSTUH, 3aKOHOB M TEOPHIA XUMHUH.

Ctpykrypa comepkaHusi KypcoB — «Opranudeckass xumusy»y u «OOmass u HeopraHuveckas
XUMHsD» CHOPMHUpPOBAHA B MPOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO IOIXOAAa K HM3YYCHHIO
yueOHOro wmarepuana U OOyCJIOBJI€Ha HCTOpUYeCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUH Ha
ONpENeNIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOH XHMHU BEIIECTBA
paccMaTpPUBAIOTCS] HA YPOBHE KIIACCHYECKON TEOPUH CTPOCHUSI OPTraHUYECKHX COCOMHEHUH, a TaKXkKe
HA YPOBHE CTEPEOXUMHYECKUX U 3JIEKTPOHHBIX MPEACTABICHHUH O CTPOEeHUH BelecTB. CeneHust 00
U3y4aeMbIX B Kypce BELIECTBaX MHAOTCA B PasBUTHH — OT YIJIEBOJOPOIOB [0 CJIOXKHBIX
OMONOTMYECKN AKTUBHBIX COENUHEHHH. B Kypce OpraHn4eckoil XWMHUHU MOJNY4YarT pa3BUTHE
c(hOpMHUPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEPBOHAYAIBHBIE MPENACTABICHUS O
XUMHYECKON CBSI3H, KJIACCU(UKALMOHHBIX MPU3HAKAX BELIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUYECKOH PEaKIIUU.

ITon HOBBIM yrjoM 3peHHs B mpeaMmere «Xumus» 0a30BOTO YpPOBHS PacCMaTpUBACTCS
U3yYeHHBII Ha ypPOBHE OCHOBHOro o0mero o0pa3oBaHHs TEOPETUYECKMH Marepual u
(akTOMOrMUECKNe CBEACHUS O BELIECTBAX M XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass 1 HeopraHWMuYecKass XHMHUS» OOyUYaIOUIMMCS MPEIOCTaBISIETCS BO3MOXHOCTb OCO3HATH
3HAYEHHE MEePUOINIECKOTO 3aKOHA C OOIIETEOPEeTHUECKUX M METOJOJOTHUECKUX MO3ULHH, Tiy0xke
MOHSITh HCTOPUYECKOE M3MEeHEeHHe (DYHKIMIA 3TOro 3aKOHa — OT obol0maromel 10 00bACHSOMmeNH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaKHEHINMX BELIECTBAX, WX COCTaBE, CTPOEHUHM, CBOWCTBAX M
NPUMEHEHUH, a TAKXKe€ O XMMHYECKHX PEaKLHsIX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsiercss B Kypcax 10 w11  kjaccoB  3ieMeHTaMH — CONEpPIKaHUs, HMEKOLIUMHU
KYJbTYPOJOTHYECKUI W TPUKJIAAHONH XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT ITOHMMAHHIO
B3aUMOCBSI3M XUMUH C IPYTHUMHU HAYKaMHU, PACKPBIBAIOT €€ POJIb B IIO3HABATENIbHON U MPAKTUYECKON
IESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUECTBA B 0OIacTu
TEOPUH M TPAKTHUECKUX TPWIOKEHUH XUMHH, ITOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOINECTBEHHO M JIMYHOCTHO 3HAYMMBIX TNpoOJeMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH
OCMBICTIMIBATb ~MHPOPMALMIO W TNPUMEHATb €€ I TONOJHEHUS 3HAHWH, peIIeHUs
UHTEJUIEKTYaJbHBIX M SKCIIEPHIMEHTAIBHBIX HCCIENOBATENbCKUX 3anady. B memom coxepikaHue
yuebHOro mpeaMmera «XUMHs» TAHHOTO YPOBHS W3Y4YEHHs] OPHUEHTHUPOBAHO Ha (popmupoBaHue y
00yJaroImuxcss MHUPOBO33PEHYECKOH OCHOBBI Ul NMOHMMaHHUs (puimocopckux wupmed, Takux Kak:
MaTepHajbHOE EAMHCTBO HEOPTaHWYECKOrO U OPraHMYECKOro MHpa, OO0YCIIOBIEHHOCTh CBOHCTB
BEIECTB MX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh NMPUPOAHBIX SIBICHUH MyTEM SKCIEPUMEHTa U
pelLeHnst MPOTUBOPEUUH MEXITy HOBBIMH (PaKTaMH U TEOPETUYECKUMU MPENNOChUIKAMH, OCO3HAHHE
POJM XMMHU B PELICHUN SKOJOTHMYECKHX MPOoOJeM, a Takke MpodseM cOepekeHUsT SHEPreTHUECKUX
PECYpCOB, CBIPbs, CO3/IaHUSI HOBBIX TEXHOJIOTUH M MAaTEPHAJIOB.

B nuyane permeHus 3amad BOCHHMTAHUS, PAa3BUTHS M COLMAIM3ALMN OOYYArOIINUXCS TPUHSTHIE
NPOrpaMMOM 1O XUMHH TIOAXOABl K OINPENEeNIeHUI0 COAEepKaHWS U TIOCTPOSHMS NpeaMeTra
npeaycMaTpuBalOT (POPMHpPOBaHHE YHUBEPCAJIbHBIX Yy4YeOHBIX AEHCTBUH, HMemux 0a3oBoe
3HAYEHHE ISl PA3JINYHBIX BUJIOB JESTENIHOCTH. pelIeHHs mpobieM, IONCKa, aHainu3a 1 00padoTKu
uHpOpMaLUK, HEOOXOOUMBIX MJisi NMPUOOPETEHHs] OMbITa TMPAKTHUECKOW M HCCIeNOBATEIbCKON
IeSATeIbHOCTH, 3aHIMAIOLIEH BaKHOE MECTO B ITO3HAHUN XUMHHL.

B mpaxTuke npenopaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK W Ha
ypOBHE cpenHero oduiero 00pa3oBaHus, MPH ONPEAEICHHH COAEPIKATENbHON XapaKTePUCTHKH LieIeH
U3yUYeHHs] TPeAMeTa HANpPaBJICHHEM IEePBOCTEINIEHHOW 3HAYMMOCTH TPAOULHMOHHO MPHU3HAETCS



dbopMHUpPOBaHHE OCHOB XHUMHUYECKOHW Haykh Kak oOOJacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPAKTHYECKON NeATebHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyibTypbl. C
METOAUYECKONW TOYKH 3PEHHs] TAKOW MOAXOMA K OMPEACNICHUIO LeJiel U3yYeHUs MpEeAMeTa sBJISEeTCS
BITOJTHE OTIPABAAHHBIM.

CornacHO TaHHOH TOYKe 3PEHUSI TJIABHBIMU LEISIMU U3yUeHUs TpeaMeTa « XUMUs» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) SIBNSTFOTCS:

e (opmupoBaHUE CHCTEMbI XUMHUYECKUX 3HAHWI KaK BaKHEHIIIEH COCTABIISAIONMEH eCTECTBEHHO-
HAy4HOU KapTUHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KJIFOUeBbie MOHTHA, (yHIaMEHTaIbHbIE 3aKOHbI
U TEOPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE W MMOHUMAaHHE CYI[HOCTH JOCTYITHBIX
0000MmeHnii MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C UCTOPUEH WX pasBUTHUA U
CTaHOBJICHHSI,

e (opmupoBaHMe U pasBUTHE NPEACTABICHHWI O HAYYHBIX METOAAX TO3HAHWS BEIIECTB U
XUMHYECKUX peaKIui, HEOOXOMUMBIX il TPUOOPETEHHs] YMEHWH OpPUEHTHPOBATHCS B MHDE
BEIIECTB W XUMHUYECKUX SIBJIEHUH, UMEIOIINX MECTO B MPUPOIE, B MPAKTHUECKOW U MOBCEIHEBHOMN
KU3HH,

® pasBUTHE YMEHUH U CIIOCOOOB HESTENBHOCTH, CBSI3AHHBIX ¢ HAOMIOAeHHEM U OOBICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOIOICHUEM TTPaBIIT O€30MacHOr0 OOpAaIeHHs C BEIECTBAMHU.

Hapsiny ¢ sTum, comepikaTenbHas XapaKTePUCTHKA IeNied M 3agad W3yYeHUs NpeaMeTa B
nporpaMMe Mo XUMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMH B
cucteme cpenHero obmero obpaszoBanus. CerofHss B NMPeNoJaBaHUU XMMUU B OOJbIICH CTEeHU
OTHAETCS MPEAMOYTEHUE MPAKTHUECKONH KOMIIOHEHTE Colep kanusi OOydeHHs], OpPUEHTUPOBAHHON Ha
MOJTOTOBKY BBITyCKHUKA 001e00pa3oBaTeIbHON OpraHU3alky, BJIAICIOIEro He HAOOPOM 3HAHHUM, a
(YHKIIMOHAILHOM IPaMOTHOCTBIO, TO €CTh CITOCO0aMH 1 YMEHUSIMU aKTUBHOTO TIOJTYY€HUS] 3HAHUN U
NPUMEHEHUS UX B PEANbHOM KU3HU IS PEIICHNs IPAKTUIECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM TpU U3yUEHHUM TpeaMeTa « XUMUS» TOMHHUPYIOIIee 3HaAYEHHE MPHOOPETAIOT
TaKWe eI U 33]]a41, KaK:

amantanus OOy4YarOIUXCsl K YCJIOBUSAM IUHAMHYHO Pa3BHBAIOMIETOcss Mupa, (GpopmMupoBaHue
UHTEJJICKTYaJlbHO  PA3BUTOM JIMYHOCTH, TOTOBOH K CamMoOOpa3OBaHUIO, COTPYIHHYECTRBY,
CaMOCTOSITEIbHOMY TPHUHSTUIO TPAMOTHBIX PEIIEHHI B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,

bopmMupoBaHHe Y OOYYAIOUIUXCS KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIHI), MMEFOIINX
YHUBEPCAIbHOE 3HAYEHUE [UJIsl PA3JIMYHBIX BHIOB MACSITENIbHOCTH. pelIeHHs] TpodyieM, TOWCKa,
aHamuza u 0oOpaboTku wmHPOpMALUK, HEOOXOAMMBIX ISl MPUOOPETEHHsI OMbITA AESTEIBbHOCTH,
KOTOpasi 3aHMMAeT BAXKHOE MECTO B IMO3HAHWUM XHMHH, a TaKXe Uil OLEHKH C TO3HIHN
SKOJIOTHYECKOH O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOLECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOIHYIO CPEay;

pa3BHUTHE T[IO3HABATEJBHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0y4aromuxcsi: CIOCOOHOCTH  CaMOCTOSITENIbHO MPUOOpEeTaTh HOBbIE 3HAHHUS 1O XUMHU B
COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH, HUCIOJB30BAaTh COBPEMEHHbIE WH()OPMALIMOHHBIC
TEXHOJIOTUU MJIsl MOMCKA W aHain3a y4eOHOW M HAay4YHO-TIOMYJIIPHOW WH(OPMAIUH XUMHUYECKOTO
CONIEP KAHUS,

dbopMupoBaHUEe W PA3BUTHE Y OOYYAIOMIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIILICHUS,
HaOJIIOIATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPble OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
NpY TUIAHUPOBAHUU U MTPOBEAEHUN XUMHUECKOTO HKCIIEPUMEHTA,

BOCIIUTAHME y OOyYarommuxcs yOe:KIEHHOCTH B TYMAaHUCTHYECKON HAPABIEHHOCTU XUMHH, €&
BAXKHOW PO B peIIeHUd TIOOATBHBIX MPOOJIeM pPalMOHAJIBHOTO MPUPOAOIIONIb30BAHHS,
MOTIOJIHEHUST SHEPTeTUYECKUX PECypCOB M COXPAHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HeoOXoAUMOCTH OEpeKHOTrO OTHOIIEHHUS K MPHUPOAE U CBOEMY 3OPOBBIO, a TaKKe MPUOOpeTeHus



OonbITa HCIMOJIb30BAHUA TTOJYYCHHBIX 3HAHUI AJiE TIPUHATHUA T'PaAMOTHBIX peLHeHI/Iﬁ B CUTyalUsX,
CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUAMU.

B yueOHOM mtaHe cpeqHero o0rero oopa3oBaHusi npeaMer « Xumus» 0a30BOr0 ypOBHS BXOIAHT
B COCTaB npeamMeTHol obnactu « ECTeCTBeHHO-HAyYHbIE TIPEIMEThD».

OO1ee 4rCIo YacoB, OTBEACHHBIX AU N3YYEHHs XHMMHUH, Ha 0a30BOM YPOBHE CPEIHEro o0IIero
oOpazoBaHus, cocrasisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henenro), B 11 knacce — 34 vaca
(1 gac B Hexero0).



COAEP/KAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHY€CKOH XHMHH

IIpenMeTr opraHn4ecKOl XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJYYEHUH HOBBIX
BELIeCTB U MaTepuajnioB. Teopus cTpoeHMsi opraHudeckux coequHeHuii A. M. bytieposa, eé
OCHOBHBIE TOJOXKEHUs. CTPyKTypHBbIE (POPMYyJIbI OPTaHUYECKHUX BEIECTB. | OMOJIOTHS, M30MEpHSs.
XuMH4IecKasi CBA3b B OPraHUYECKUX COENNHEHUSIX — ONMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBneHue o KiaccUPpUKAMM OPraHUYECKUX BemecTB. HoOMEHKIaTypa OpraHHYeCcKHX
COeMHEHUH (cucreMaTnyeckasl) U TPUBHAJIbHBIE HA3BAHMUS BAKHEHIINX INMPENCTaBHTENEH KJIACCOB
OpPraHUYEeCKHUX BELIECTB.

OKcnepuMeHTalbHble METOAbl H3yU€HUs BELIeCTB M UX IPEeBpalleHUuIl: O3HAKOMJIEHHE C
o0OpasmaMy OpraHMYECKUX BEIECTB M MaTepHajaMd Ha WX OCHOBE, MOJEIUPOBAHHE MOJIEKYJ
OpPTaHUYECKUX BEIIECTB, HAOMIOICHHE U ONMHCAHUE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHHIO
OpPTaHUYECKHX BEIIECTB MPH HArpeBaHUH (TUIaBIIEHHE, OOYTIIMBAaHUE U TOPEHHE).

Yraesonopoabl

AJNKaHBI. COCTaB M CTpOEHHE, TroMoJjorudeckuil psa. MeraH U 3TaH — MpocTeiine
NPEACTABUTENN ANKAHOB. (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (PEaKLMH 3aMELICHHUsT  TOPEHHs),
HaXOK[EHUE B IPUPOJE, OJYyUYECHHE U IPUMEHEHHE.

AJIKEeHBI. COCTaB M CTPOEHHE, I'OMOJIOTMYECKHUN psf. ODTUJIEH W MPOMMIEH — MpocTeiine
NPEACTABUTENN AJKEHOB. (PU3NYECKUEe W XHMHUYECKHE CBOWCTBA (pEakUUH TUAPUPOBAHMSA,
rajJOreHUPOBAHUS, THAPATALINH, OKHCICHHS U TIOJMMEPU3ALIH ), TOJyYeHHE 1 TPUMEHEHHE.

Ankanuenel: Oytagmen-1,3 u wmerwnOyraameH-1,3: CTpoeHHe, BaXHEHWIINE XHMHUYECKHE
cBolicTBa (peakums noguMepusanyn). [TonyueHne CHHTETHYECKOro KaydyKa U Pe3UHBL.

AJKUHBI. COCTaB U OCOOEHHOCTH CTPOEHHs], TOMOJOTHMYECKUH Psil. ALETHIIEH — MPOCTEHUIITHI
NPEACTABUTENIb AJKWHOB. COCTaB, CTPOEHHE, (U3NYECKHEe U XHMHYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALIMH, TOPEHUS), TTOJy4eHHE U IPUMEHEHHE.

Apensl. beHszon: cocraB, cTpoeHue, (u3MUecKHe W XHMMUYECKHE CBOWCTBAa (peakuuu
rajJOreHUpPOBaHUsl W HUTPOBAaHMs), NOJy4YeHHE W TpHUMEHeHue. Jonyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue CEOUCMEA (PeaKyuu 2aioeHupoOsanus U HUMPOSAHU), NOIyUenue U
npumenenue.  TOKCHUYHOCTb  apeHOB. l'eHeTmueckass CBSI3b  MEXIAy  YIVIEBOJOPOAAMH,
MPUHAMJIECIKALIUMU K Pa3JIMYHBIM KJIaCCaM.

[IpuponHbie HCTOYHHUKH yriieBonoponoB. IlpupoaHslii ra3 u nmomytHele HedTsHbIE ra3bel. HedTh
u eé€ mnpoucxoxaerne. CrocoObpl mepepaOOTKH He(PTH: NEPeroHkKa, KPEeKUHT (TEPMUYECKHI,
kaTanuTrueckuii), muponus. [Ipoaykrel nmepepadotTku HeTH, UX MPUMEHEHHE B MPOMBILLIEHHOCTH U
B ObITy. KaMeHHBIH yrojb U IPOIyKTHI €ro nepepadoTKH.

OKcrepuMeHTalbHble METOAbl H3yU€HHs BELIeCTB M UX IMPEeBpalLleHUIl: O3HAKOMJIEHHE C
oOpasmaMu IiacTMacc, KaydyykoB W pe3uHbl, kojulekuuu «Hedtb» m «Yroaep», mMonmennpoBaHue
MOJIEKYJI YTJIEBOIOPOOB M raJIOr€HONPON3BOAHBIX, IPOBEIEHNE MPAKTHUECKON PabOThI: MOTydYeHNE
STUJICHA U U3YYEHUE €r0 CBOWCTB.

Pacuérneie 3anaun.

Beruncnennss mo ypaBHEHHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMUYECTBA MCXOIHOTO
BEIECTBA WJIM MPOAYKTA PEAKLUH MO U3BECTHBIM Macce, 00BEMY, KOJMUECTBY OHOTO M3 MCXOIHBIX
BEIIECTB MJIU MPOAYKTOB PEAKIUH).

Kucnopoacoaep:xkamue oprannieckune coeAuHeHHUs!




[IpenenbHbIE OMHOATOMHBIE CIIUPTHL. METAHOJ U 3TAHOJ: CTPOCHHUE, (PH3HUECKHEe 1 XUMHUYECKUE
CBOHCTBa (peakuuu C AaKTHUBHBIMH METAJUIAMH, TaJIOT€HOBONOPOAAMH, TOpPEHHUE), MPHMEHEHHE.
Bopoponsble CBSI3M MeXXAy MOJEKyJaMH CIUPTOB. JefiCTBHE MeTaHOJa M 3TaHOJAa HAa OPTraHHu3M
YeJIOBEKa.

MHOr0oaTOMHBIE CITUPTHI. DTUICHTJIUKOJb U TIULEPUH: CTPOeHHe, (PU3HYECKHEe U XUMHUYECKHE
CBOHCTBA (B3aUMOJEICTBHE CO IIEJIOYHBIMHA METAJIAMH, KQUeCTBEHHAsI PEaKLMsl HA MHOIOATOMHbBIE
cnupThl). JleficTBre Ha opraHu3M 4yenoBeka. [IpiMeHeHe ruepruHa U 3 TUIICHTJINKOJIS.

®DeHoJ: CTpOEHUE MOJIEKYJbI, (PU3NYEeCKHe W XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoJa.
ITpumenenue peHomna.

Anprerunel U kemonsv:. PopManbAeTu, aleTajIbIeru. CTpoeHue, GU3NIecKue U XUMUIECKHE
CBOWCTBA (pEakLUMH OKHUCIIEHHS] W BOCCTAHOBJICHHS, KAUYEeCTBEHHbIE pPEAKLUUH), TOJIy4YEeHHE U
NPUMEHEHUE.

OnHOOCHOBHBIE TpeneNbHble KapOOHOBbIE KHCIOTBL MypaBbHHAs U YKCYCHash KHCJIOTBI:
cTpoeHune, (PU3NUYecKre U XUMHUYECKHe CBOHCTBa (CBOWCTBa, OOILIME AN Kiacca KUCIOT, Peakius
sTepuduKanum), TNOJNydeHHe W mnpuMeHeHne. CrTeapuHOBash M OJEMHOBAas KHUCJIOTBI Kak
NPEACTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJH BBICIIMX KapOOHOBBIX KHCIIOT, MX
MOHOLIEE AEHCTBHUE.

Crnoxable 3(pupel Kak MPOU3BOIHBIE KaPOOHOBBIX KUCIOT. I naponu3 cioxuabxX 3¢upoB. JKupseL
I'mpponus xupos. Ilpumenenne xxupos. buonorudeckas ponib >KUPOB.

VYrneBoasl: coctaB, kiaccuukaius yrieBogoB (MOHO-, MU- U Tonucaxapuabl). [mokoza —
NpOCTeHIINH MOHOCAxXapua. OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe H XHUMHUYECKHE
cBolicTBa (B3aumopeiicteue ¢ ruapokcuaoMm menu(ll), okucieHne aMMHaYHBIM PacTBOPOM OKCHIA
cepebpa(l), BoccTaHOBEHUME, OpOXKEHHE TJIFOKO3bl), HAXOXKIEHHE B TPHPONE, NPUMEHEHHE,
ouosoruueckas posib. @orocunTe3. OpyKTo3a KAaK U30MEP TITFOKO3BI.

Kpaxman m wnemmosnosa Kak npupofHble mnojnMepbl. CTpoeHHe Kpaxmala W LeJUTIOJIO3BI.
duznueckue U XMMUYEeCKHe CBONCTBA KpaxMaia (TUAPONIN3, KAUeCTBEHHAsT PEAKLIUS C HOIOM).

OKCHepUMEHTANIbHbIE METONIbl HW3y4YeHHUs] BEUIECTB W WX MPEBpALlEeHHH: MpPOBENEHUE,
HaOJIIOIEHUE W OMHMCAHUE EMOHCTPALMOHHBIX OIMBITOB. TOPEHHE CIHPTOB, KAYECTBEHHBIE PEAKLIUU
OJHOATOMHBIX CHUPTOB (OKucieHue »staHona okcupoM wmenu(ll)), MHOroaTroOMHBIX CIHUPTOB
(B3aumopeiictBue rmuepuHa ¢ ruapokcugoMm Menu(ll)), ampaernnoB (OKHCIEHME aMMHAYHBIM
pactBopom okcuaa cepebpa(l) m rugpoxcugom menu(Il), B3ammoneiicTBHE Kpaxmana ¢ HOIOM),
NPOBENEHUE MMPAKTHYECKON pabOThI: CBOWCTBA PaCTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Beruncienns mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA MCXOIHOTO
BEIECTBA WJIM MPOAYKTA PEAKLUHU MO U3BECTHBIM Macce, 00BbEMY, KOJMUECTBY OHOTO M3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIIUH).

AzoTcopeprkaline OpraHu4ecKue COSTHEHMS.

AMUHOKHCIIOTBI Kak aM(OTepHbIE OpraHUYecKHe coenuHeHus. PU3ndeckne W XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha MpuMepe TINIKUHA). bruonornueckoe 3Ha4eHne aMMHOKHUCITOT. [lenTuabL.

benkn kak npUpONHBIE BBICOKOMOJIEKYJSIPHbIE coenuHeHHs. IlepBuuHas, BTOpHYHAs W
TpeTU4Hast CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THIAPOJIH3, ACHATYpalys,
Ka4eCTBEHHBIE PEAKIINH Ha OENKH.

OKCHepUMEHTANIbHbIE METOIbl H3Y4YEHHsI BEINECTB M HX MPEBpAIlCHUIH: HaOMOAeHHE W
OMHCaHNE JEMOHCTPAIMOHHBIX OMBITOB. JACHATypaLus OEKOB NMPU HArPEBAHHHM, LBETHBIE PEAKLIUU
OemKOB.

BbicokoMosieKyIsIpHBbIE COeTHHEHHSI



OCHOBHBIE TIOHSTHS XHMHHU BBICOKOMOJICKYJISIDHBIX ~COCOMHEHUH: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTETECHb MOJIMMEPU3ALINH, CPENHIs MOJeKysipHas mMacca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHNH — TOJMMEPHU3aLHs U MTOJIMKOHIEHCALIHS.

DKCHepUMEHTAIbHbIE METOIbl H3y4YeHUs] BEUIECTB M WX IMPEBPALIEHHUI: O3HAKOMIIGHHE C
00pasuaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

Me:xnpenMeTHbIE CBS3H.

Peanusanus MeXNPEOIMETHBIX CBs3€d NPH M3Yy4YeHUM oOpraHudeckod xumuu B 10 knacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHSATHIHA, TAK U TIOHITHI,
SIBJISTFOLIIMXCSI CHCTEMHBIMH JJIS1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0wme ecTecTBEHHO-HAyYHbIE TOHSTHS: sIBIICHHE, HAy4HBIH (PAKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3, CHUHTE3, KJIAacCU(UKALWMS, NEePUOJUYHOCTb, HAOJNIOAEHHE, HW3MEPEeHHE, 3KCIEPUMEHT,
MOJIETUPOBAHHE.

dusnka: Marepus, SHEPIrHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, HEPreTUUECKUH YPOBEHb,
BEIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE BEINECTBA, (PU3NUECKHE BEIMYMHBI U €IHMHHULIBI X
U3MEpPEHUsI.

Bbuonorusi: knerka, opranusm, Ouocdepa, oOMeH BemecTB B OpraHusme, (PoTocHHTE3,
OMONIOrN4ecKH aKTUBHBIE BelecTBa (OEJIKH, yriIeBOAbl, JKUPBL, (PEPMEHTHI).

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJBI, MOJE3HbIE HCKOMAeMbIe, TOILIIMBO, PECYPCHL.

TexHONOTHS: MUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO NHTAHUS, MOIOIINE CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MpernapaTrhbl, MaTepUaslbl U3 HUCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.

11 KUIACC
OBILIAA U HEOPTAHUYECKAA XUMUA

TeopeTuueckue 0CHOBbI XUMHHU

Xumuueckuii  siaemMeHT. ATtoM. Sfnpo aroma, M30TOMBL  DNEKTPOHHas  obOosouKa.
DHepreTuyecKue ypOBHH, MOAYPOBHH. ATOMHBIE opbutamu, s-, p-, d- smementsl. OcobGeHHOCTH
pacripeneNieHusl 3JIEKTPOHOB MO OpOUTANsIM B aTOMax »3JIEMEHTOB IEPBBbIX YETHIPEX NEPHOJOB.
DnexTpoHHAsT KOHPHUTYypaus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux sneMmenTos JI. 1. Menneneesa.
Ces3p nepuopnueckoro 3akoHa u Ilepuopgudeckoil cuctembl Xxumuueckux sjemeHto I M.
MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB
XUMHYECKUX 3JIEMEHTOB 1 00pa3yeMbIX HMH MPOCTHIX U CJIOKHBIX BELIECTB IO IPYIITaM U IePHOAAM.
3HaueHue NepuoIMYECKOro 3aK0OHa B Pa3BUTUU HAYKU.

Crtpoenne BemecTBa. XUMHUYECKast CBSA3b. BUIbI XMMUYECKOH CBSA3M (KOBAJICHTHAS HETOJSIPHAS
U TIOJISIPHAS, MOHHAs, METaJTNuecKas). MexaHn3Mbl 00pa30BaHMs KOBAJIEHTHON XUMHUYECKON CBSI3U
(oOmeHHBIH " JOHOPHO-aKLENTOPHBIH). Bonoponnas CBSI3b. BanentHOCTS.
DnexkTpooTpuuaTenbHOCTh. CTeneHb oKkucaeHus. MoHbl: KaTHOHBI M aHUOHBL

BemecTBa MOJEKYJAPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIMbl KPUCTAIJIMYECKUX PEIIETOK. 3aBUCUMOCTb CBONCTBa BEIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKH.

IlonsTue o pucnepcHeIX cucremax. MCTUHHBIE M KOJJIOWAHBIE pacTBOpbl. MaccoBas nouns
BEIIECTBA B PACTBOPE.

Knaccudukamms Heopranndeckux coennHeHnd. HoMmeHkIaTypa HEOpPraHMYeCKHX BEILNECTB.
I'enernueckas cBA3b HEOPraHUYECKUX BELIECTB, IPUHAIEKALIUX K PA3JIMUHbBIM KJI1acCaM.



Xumuueckass peakuus. Kraccupukanus XUMHUYECKHX peakUUd B HEOPTaHUYECKOH W
OpraHMYEeCKON XUMHHU. 3aKOH COXPAaHEHHUs MacChl BEINECTB, 3aKOH COXPAHEHUs U IpeBpalleHus
SHEPruu NpU XUMHUYECKUX PEAKLIUAX.

CkopocTh peakiuy, €€ 3aBHCHMOCTb OT pPa3In4HbIX (akTopoB. OOpaTHMble peakIHH.
Xumuyeckoe paBHoBecHe. PakTOpbl, BIUSIOLINE HA COCTOSHUE XUMHUYECKOro pasHoBecus. [IpuHuun
Jle IllaTense.

Onextponurnueckas aucconmanus. CunbHble U crnabele  snekTponuThl. Cpena BOAHBIX
pPacTBOPOB BELLECTB: KUCasi, HEWTpalibHAas, IeI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIIH.

DKCIepUMEHTAIbHbIE METOABl N3yUEHUs BEIIECTB U UX IMPEBpAIlECHUI: AeMOHCTpauus TadIun
«Ilepuonnueckass cucrema xumudeckux jsjiemeHToB /[l M. Menneneesa», usydeHue mopenein
KPUCTAUTMYECKUX PEIIETOK, HAOMIOEHHEe W OIMUCAHHWE JIEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX
OMBITOB (Pa3JIOKEHUE MEPOKCHAA BOAOPOZAA B NPUCYTCTBHM KaTAIU3aTOpa, ONPEAETICHUE CPEeabl
pPacTBOPOB BELIECTB C TIOMOLIBK YHUBEPCAJIbHOTO HMHAMKATOPA, PEAKLHH HOHHOTO OOMEHa),
NPOBENEHUE MPaKTHYeCKOH paboTel «BiusiHHE pa3Nu4HBIX (PAKTOPOB HA CKOPOCTb XMMHYECKOH
peaxkLumy.

Pacuérnble 3anaun.

Pacuérel Mo ypaBHEHMsIM XMMHUYECKUX PpEaKLUi, B TOM YHCJIE TEPMOXUMHYECKHE PaCU&THI,
pacuéThl C UCTIOIB30BAHUEM MOHATHUS «MACCOBAasl OIS BELLECTBAY .

Heopranuueckasi xummusi

Hemetannel. [lonoxxenne Hemeramwios B [lepuonndeckoii cucreMe XxuMuueckux saeMeHTos [l M.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUsI aTOMOB. Pu3nveckne CBOHCTBA HEMETAJUIOB. AJUIOTPONHUS
HEMETAJUIOB (Ha mpuUMepe KUCIopona, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEWIINX HEMETAJIOB (TaJIOT€HOB, Cepbl, a3ota, pocdopa, yriepona
U KPEMHUSI) U X COeNMHEHHH (OKCHIOB, KUCIOPOICOAEPIKAIUX KUCIIOT, BOXOPOIHBIX COSUHEHHIH).

IIpumenenune BaXHEHINX HEMETAIIIOB U UX COeIMHEHUM.

Mertamnel. Ilonoxenue meramnos B Ilepuonnueckoit cucreme xumuueckux saemMeHtos [l K.
MengeneeBa. OCOOEHHOCTH CTPOCHHSI SJEKTPOHHBIX 000JOUeK aToMOB MeTauioB. OOmiue
¢usnyeckne cpoiicTBa MeTauIoB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUH pPsii  HaNpsLKEHUH
METAJIJIOB.

XUMHUYECKUE CBOWMCTBA BAKHEHININX METAJUIOB (HATPUM, KA, KaJlbLUN, MarHud, aJFOMIUHUMN,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COEAMHEHHII.

O06ume criocoObl monmy4yeHust MeTayuioB. [IpuMeHeHne MeTauioB B ObITY B TEXHHUKE.

DKcnepuMeHTalbHble METObl M3YUEeHMs BEIIECTB U UX IpeBpalleHUIl: U3yueHue KOJUIEKLNUU
«MeTtanisl ¥ CIIJIaBbDy, 00PA3I0B HEMETAIUIOB, PELICHHE SKCIIEPUMEHTANIBHBIX 3a71a4, HaA0OM0eHHEe U
OMHCaHNEe AEMOHCTPALMOHHBIX H JJAOOPATOPHBIX OMBITOB (B3aUMOAEHCTBUE TMIPOKCHUAA ATFOMHUHUS
C pacTBOpaMH KHUCJIOT U IIEJI0YeH, KaUeCTBEHHbIE PEAKIUY Ha KATHOHBI METAJIIOB).

Pacuérnble 3anaun.

Pacuérpr Maccel BemecTBa mim 00bEMa ra3os 10 H3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WUIIH
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKLUU BEINECTB, PacuéTbl Macchl (00BEMa, KOJINYECTBA
BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO M3 BELIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B obecriedueHUN 3KOJIOTHUECKOH, SHEPreTHMYecKOod M NHIIeBOH O€30macHOCTH,
pa3BUTHUH MeIULIUHBL. [IoOHATHE O Hay4YHBIX METOAAX MO3HAHMS BELECTB U XUMUYECKUX PeaKLUil.

[IpencraBneHust 006 OOMIMX HAayYHBIX MPUHIMNAX MPOMBIIUIEHHOTO MOJYYEHHUS Ba)KHEHIINX
BEIIIECTB.



Yenosek B MHpE BEUIECTB M MAaTE€pUAJIOB. BAKHEWINIHE CTPOMUTENbHBIE MATEpPUAJIbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPackW, CTEKJIO, KEpaMHuKa, MaTepuaibl Ul 3JIEKTPOHHUKH,
HaHOMAaTEepHaJIbl, OPraHMYECKUE U MIUHEPAJIbHBIE YAOOPEHUSL.

XHUMHS U 3[0POBBE YENIOBEKA: MPaBUJla UCIONBb30BAHUS JIEKAPCTBEHHBIX MPEnapaTos, MpaBuia
0e30MacHOro MCIIOJIB30BAHMS MTPETIapaToOB OBITOBOH XUMHH B TOBCEIHEBHOMN JKU3HU.

Me:xnpenMeTHbIE CBS3H.

Peanmzanms MeXIpeaMEeTHBIX CBsi3ell MpU M3ydeHUHW oOweill u HeopraHmyecko Xxumuu B 11
KJIacCe OCYIIECTBIICTCS] Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHATUH, SIBJISIFOIUXCS CHCTEMHBIMU 1T OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAY4YHOIO [IUKJIA.

OOwme ecTecTBEHHO-HAyYHbIE MOHATHS. HAy4YHBIH (DaKT, THUIOTE3a, 3aKOH, TEOPHs, aHAIu3,
CHHTE3, KJIacCU(UKALMS, TEPUOTUIHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOICITUPOBAHNE, H3MEPEHHE,
SIBJICHUE.

dusnka: MaTepus, 3HEPrus, Macca, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaIMOaKTHBHOCTb, MOJIEKYJIA, JHEPreTHHYeCKHH YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHoe
COCTOSIHHE BeIeCTBa, PU3NIECKHE BEINYMHBI U €IUHHULIBI HX H3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KkocucreMa, duochepa, Makpo- U MUKPO3JIEMEHTBI, BUTAMHHBI,
O0OMEH BeIIeCTB B OPraHU3ME.

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJBI, MOJE3HbIE HCKOMAeMbIe, TOILIIMBO, PECYPCHL.

TexHOMOrusA: XUMHUYECKasi MPOMBILUIEHHOCTb, METAJUTYPrus, MNPOU3BOACTBO CTPOUTENBHBIX
MaTepHUaos, CEJIbCKOXO3SIICTBEHHOE MPOU3BOICTBO, MULIeBast MPOMBILIIEHHOCTD,
(apmMarieBTHUECKas] TPOMBIILIEHHOCTh, MMPOU3BOACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLMOHHBIX MaTEPUAJIOB, 3JIEKTPOHHAs MPOMBIIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOTPAMMBI 110 XMMHHU HA
BFA30BOM YPOBHE CPEJIHEI'O OBIIET'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3ybTaTaM OCBOSHUSI OOYUYAIOIUMUCS TPOTPaMm
cpenHero ofmero obOpasoBaHus (JTUYHOCTHBIM, METANPEAMETHBIM W TpeaMeTHbiM). HaydHo-
METOIUYECKONW OCHOBOM ITsl pa3paboTKH IMIIAHUPYEMBIX PE3yJIbTATOB OCBOSHHUS MIPOrPaMM CPEIHETO
o0miero oOpa3oBaHUs SIBIISIETCS] CHCTEMHO-IEATETBHOCTHBIN TTOIXO/T.

B coorBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM TMOAXOAOM B CTPYKTYpe JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpenmeTa « XUMUs» Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs BbIIEICHBI
CJIEYIOIIHE COCTABIISIOLIIE:

OCO3HaHME OOYYAIOIUMHUCS POCCHICKONW TPaKAAHCKOW WIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOITPENEIICHHUIO;

HAJTMYUE MOTUBALIUU K OOYUYEHUIO;

[[EJICHATIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUH JUYHOCTH HA OCHOBE KJIFOYEBBIX
LIEHHOCTEH M UCTOPHUECKUX TPaAHLUUi 0a30BOH HAYKH XUMUH,

TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATBCS B CBOEH NE€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, MPUCYIIUMH  LEJOCTHOM CHUCTEME XHUMHUYECKOTO
obpazoBaHus,

HAJTMYUE MPABOCO3HAHMS SKOJIOTMYECKOW KYJIBTYPbl M CIOCOOHOCTH CTABUTH IEJIU M CTPOUTH
JKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS NMpenMera « XUMHs» TOCTHTAIOTCS B €IUHCTBE Y4eOHOH U
BOCITUTATEIPHON NEATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKHMHU, COLMOKYJIBTYPHBIMH,
OyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HAealaMH POCCUHCKOTrO TPa*kKTaHCKOro OOIIeCTBa,
NPUHATBIMH B OOINECTBE HOPMAaMHM W TIPAaBHJIAMHU TMOBENEHUsS, CIMOCOOCTBYIOIIMMHU MPOLECCaM
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0yYarOIIIUXCSI.

JIM4HOCTHBIE Pe3yJIbTAThl OCBOSHUS MpenMeTa « XUMUS» OTPaKarT CHOPMUPOBAHHOCTD OIBITA
MO3HABATEILHON W TMPAKTUYECKOW NESITebHOCTH OOYYAIOUIMXCS MO pealn3aludl MPUHSITHIX B
o0lIecTBe LIECHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCUTAHUS:

OCO3HAaHUs OOYYAIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX TMpPaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPABOIOPSIAKY;

MPENCTABJICHUS O COLUAIbHBIX HOPMaxX M MPABUJIAX MEAJIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE,

TOTOBHOCTH K COBMECTHOUM TBOPYECKOH NEATEIbHOCTH MPU CO3MAHUU YYeOHBIX MPOEKTOB,
pemeHun y4eOHbBIX U TO3HABATENIbHBIX 33]1a4, BBITIOJHEHUH XUMHUYECKUX KCIIEPUMEHTOB,

CroCOOHOCTH MOHUMATh W NMMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX TPU
aHaJIM3€e Pa3JIMYHBIX BUIOB Y4eOHO NesATebHOCTH,

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIHIO OT€UEeCTBEHHOM XUMUUY,

YBAXKEHUsI K MPOLIECCY TBOPYECTBA B OOJIACTH TE€OPUU M MPAKTHUECKOTrO MPUMEHEHHS XUMHUH,
OCO3HAHMUSI TOTO, YTO JOCTIIKEHUSI HAYKH €CTh Pe3yJIbTaT IIUTEIbHBIX HAOMIONSHUM, KPOTIOTIUBbIX
SKCMEPUMEHTANBHBIX TOMCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U MPAKTHKOB;

WHTEpPeCca W MO3HABATEbHBIX MOTHBOB B TIOJYYEHUHU W MOCIEAYIOLIEM aHain3e HHPOPMAIUH O
MEePENOBBIX TOCTHKEHUSAX COBPEMEHHOMN OTEUECTBEHHON XUMUUY,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHS:

HPaBCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHMUS,
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CHIOCOOHOCTH OLICHMBATH CHTYallUH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSIMH, U TPUHHMATh
OCO3HaHHbIE pellleH!s], OPUEHTHPYSICh HA MOPaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH,

FOTOBHOCTH OLIEHHUBaTh CBOE IIOBEJEHHWE M IMIOCTYIKM CBOMX TOBapulleid C MO3ULUl
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

NOHMMAHMUA IIEHHOCTeH 31opoBoro M Oe3omacHoro oOpasa JKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICHXUYECKOMY 310POBBIO;

coOmroaeHus mpaBi 6€30MacHOro oOpalleHnsl C BeIeCTBAMU B OBbITY, MOBCETHEBHON JKU3HU U
B TPYAOBOH 1€ATEIbHOCTH,;

MOHUMAaHMS LIEHHOCTH NPABUJI UHAMBHAYAJIBHOTO M KOJJIEKTHBHOTO O€301MacHOro NMOBEACHUS B
CUTyaLUAX, YTPOKAKOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHMs TOCIEACTBHA M HENPHUSATHA BpPEAHBIX NPUBbMEK (YIOTPeOJeHHs aJIKOros,
HAPKOTHKOB, KYPEHHS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIbCKOH  IEATEIbHOCTH,
OOIEeCTBEHHO MOJIE3HOM, TBOPUECKOH U APYTHX BUAAX NESITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE ydYacTHe B pEIIeHUH M[PAKTUYECKUX 3a7ady  COLMaJIbHOU
HANPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTHIECKOMY M3YYEHHUIO MpodecCuil pa3InyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUs TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUsI K TPYy, JIIOJASM TPyAa U pe3yJbTaTaM TPYAOBOMH AESTeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIAYaJbHOH TpaekTopuu oOpasoBaHus, Oymymei
npodeccun U peann3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CroCcOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa,;

6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

SKOJIOTMYECKH LEJeCOOOPa3HOr0 OTHOLIEHMS K TMPHUPONE, KaK HCTOYHHMKY CYIIECTBOBAHHS
JKH3HHU Ha 3emiie;

NOHMMAHMs TIO0ATBPHOTO XapakTepa SKOJOTMYECKHX MpoOyieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHOMN U COLIMATIbHOM CpeabI,

OCO3HaHMsI HEOOXOAMMOCTH HCIIONB30BAHMS JOCTH)KEHUH XMMHHU JJIsl PELISHHs BOIPOCOB
palMOHANIBHOIO IPUPOIONIOIB30BAHUS,

AKTUBHOTO HENMPUATHUS NEUCTBUH, NPUHOCALIUX BPEI OKPY’KAKOLIEH NMPUPOAHOMN Cpene, YMEHUs
MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHUYECKHE IMOCIENCTBUS MPENNPUHUMAEMbIX ACHCTBUI U
NpeaoTBpallaTh UX,

HaJIU4Yus Pa3BUTOTO OKOJOTHYECKOTO  MBIIIJIEHUS, JKOJOTMYeCKOM KyJbTyphbl, OIBITA
NESTeNIbHOCTH  DKOJIOTMYECKOW  HAaNpaBiIeHHOCTH, YMEHHs  pPYKOBOJCTBOBATbCSI HMH B
MO3HABATENbHON, KOMMYHUKATUBHOH M COLIMANBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
NPOTHBOCTOSTH HUAEONIOrnU XeModobuwu;

7) HEHHOCTH HAYYHOI0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKH U 00IeCTBEHHON NMPAKTHUKH,

NOHMMAHHS CIEMU(PUKH XUMHU KaK HayKH, OCO3HaHMs €€ poiaun B (POPMHUPOBAHHUU
pPaLMOHATIBHOTO HAYYHOTO MBIIIJIEHHs, CO3JAHUHM LIEJIOCTHOTO MPEACTABJICHUS 00 OKpY’KaroIeM
MHUp€ KaK O €JUHCTBE MPUPOAbI U YEJIOBEKa, B MO3HAHUHU NPUPOJHBIX 3aKOHOMEPHOCTEN U pelleHnn
npobJeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS,

yOexxnéHHOCTH B OCO0OW 3HAYMMOCTH XHMHM MJISi COBPEMEHHOW LIMBHIIM3ALUU. B €€
I'YMaHUCTUYECKON HAIpPaBICHHOCTH W BAXXHOH pONM B CO3MAaHUHM HOBOW 0a3bpl MaTepHalbHON
KYJbTYpPBI, PELICHUH TJIO0ANbHBIX MPOOIEM YCTOMYMBOrO Pa3BUTHs UEJIOBEUECTBA — CBHIPHEBOH,
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SHEPreTUYECKON, MUINEBOH M SKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTUM MEIHIIMHBI, 00€CIIeYeHUN
YCJIOBUH YCIIEITHOTO TPYAA M SKOJIOTHUYECKH KOM(OPTHOH JKU3HH KaKIOTO 4YieHa OOIIecTBa,

€CTeCTBEHHO-HAYYHOW  TIPAMOTHOCTH.  TIOHMMAaHHUsI  CYIIHOCTH  METOJAOB  TO3HAHUS,
UCTIOJIb3YeMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIBb30BATh MOJy4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHHI OKPYIKAIOIIEro MUpPA U MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHUS
nenatb 0OOCHOBaHHbBIC 3AKIIOYEHHST HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS NAHHBIX C IIEJIBIO
MOJTyYEHUST JOCTOBEPHBIX BHIBOIOB,

CNOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BAaTh XUMUYECKHE 3HAHUS JUIsl PELIeHHs] mpoOyieM B
peaNbHBIX KIU3HEHHBIX CHTYAITUsIX;

WHTEpeca K MO3HAHUIO M HCCIIENOBATENbCKON ASITETbHOCTH,

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH MO0 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU,

UHTEpeca K OCOOCHHOCTSIM TPy/la B Pa3IMUHBIX cepax mpodecCHOHATEHON AeSITETbHOCTH.

METAINPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ybTaThl OCBOSHHs y4eOHOro mpeamera « XUMHs» Ha YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs BKJIOYAIOT:

3HauuMble A (POPMHUPOBAHHMS MHMPOBO33PEHHsT OOYHAIOLMMXCS  MEKIUCUUIIHHAPHbIE
(MexnpenMeTHbIe) OOIeHay YHbIE MOHITHS, OTPAKAIOIINE LEJIOCTHOCTh HAYYHOH KapTHHBI MUpPA U
CHeLII/I(I)I/IKy MCTOHOB TIO3HAHUA, HUCIOJB3YCMbBIX B CCTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
SHEPrus, SIBJIEHUE, TPOIECC, CUCTEMA, HAYYHBINA (PAaKT, MPUHLIUI, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopHsi, UCCIIeNOBaHUE, HAOMIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHe);

yHHUBEpCaJbHble yueOHblE ACHCTBUS (TIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, DPEryJIATHBHBIC),
obecnieunBaromue GopmupoBaHue (YHKIMOHAIBLHOW TPAMOTHOCTH W COLHMAIBLHOW KOMIIETEHLIUU
00y4aromuxcs,

CIIOCOOHOCTDH o0y4aroImuxcst HUCIIOIB30BATh OCBOCHHbIE MEKTUCHUTIIHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHNS U YHUBEPCAIbHbIC yueOHble NeHCTBUS B IO3HABATENbHON M COLIMAIbHOMN
MIPAKTHUKE.

MeTaHpeHMeTHbIe PE3YyIbTAThI OTpaXKaroT OBJIaACHUEC YHUBEPCAJIIbHBIMU yLIe6HbIMI/I
MO3HAaBATCIIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA I[eflCTBI/IﬂMI/I.

OBJ'laZleHI/Ie YHUBEPCAJIBbHBIMH y'leﬁHbIMl/l MNO3HABATCJIbHbBIMH HeﬁCTBHHMH:

1) 6a30oBbIe JIOTHYECKHE AeHCTBUA:

CaMOCTOSITENIbHO ~ (pOpMyJIMpPOBaTP W AKTyaJM3UpOBaTh NpoOIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEAEINIATD LEJTU ASSITeIbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPHUH UX JOCTHXKEHUS, COOTHOCUTD
PE3YyabTAaThl ACATCIIBHOCTU C MMOCTABJICHHBIMU LICJIAMU,

HUCMOJIB30BATh IPU OCBOCHHUU 3HAHUU HpI/IéMbI JJOTUYECCKOI0 MBIIIJICHHUA — BBbIACIATDH
XapPaKTEPHBIC NMPpU3HaAKH HOHSTUH u YCTaHABJINBATDH nux B3aUMOCBA3b, HUCIIOJB30BATH
COOTBETCTBYHOLIUEC MMOHATHA OJIA O6”b$ICHeHI/I$[ OTACJIBHBIX q)aKTOB u ﬂBHeHHfI;

BbI6I/IpaTb OCHOBAQHUSA U KPUTCPUU AJisA KJ'IaCCI/I(l)I/IKaLII/II/I BEHIICCTB U XUMHUYCCKUX peaKL{HfI;

YCTaHABJIUBATH MPUYIHUHHO-CJICACTBCHHBIC CBA3U MCKAY U3YHACMbIMU ABJICHUAMU,

CTPOUTH JIOTUYECKUE PACCYKICHUA (I/IHI[YKTI/IBHbIe, ACOYKTUBHBIC, IO aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS] B PAacCMATPUBAEMBIX SIBJICHUSX, (POPMyIHPOBATH BBIBOABI H
3aKJTFOYCHUS,

MNPUMEHATD B IMPOLECCCE MO3HAHUSA, UCITOJIB3YEMbBIC B XUMUU CUMBOJIMYCCKUEC (3HaKOBbIe) MOACIIN,
HpeO6pa30BbIBaTb MOJACIIbHBIC IPEACTABIICHUS — XUMHUYECKHH 3HAK (CI/IMBOJ'I) JJIEMECHTA, XUMUYCCKas
dopmynia, ypaBHEHHE XUMHUYECKOW peaKIWH — TPU PEIIeHUd YYeOHbIX IMO3HABATEIbHBIX U
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NPAaKTUYECKUX 3a/1a4, NPUMEHSTb Ha3BaHHbIE MOJAEIbHBIE TPENCTABICHUS] [UIsI BBIIBJICHUS
XapPAKTEPHBIX MPU3HAKOB U3YYaE€MBIX BELIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE eHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUSI BELIECTB U XUMHUECKUX PEAKIIH;

dbopMynMpoBaTh LEAM W 3aadd  WCCIIEOBAHMS, HCIOJNb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIS
(bOopMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CYXKICHUH,

BJIANETh HABBIKAMH CaMOCTOSITEIbHOTO TUIAHHUPOBAHUS W TPOBEIACHHS YYCHHYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOJMIOAATh 3a XOIOM IPOLECCa, CaMOCTOSITEIBHO
MPOTHO3MPOBATh €ro  pe3ysbTaT, (OpMyaHpoBaTh OOODIIEHUS W  BBIBOABI OTHOCHTEIHHO
TOCTOBEPHOCTH PE3yJITATOB HCCIIEAOBAHUS, COCTABJIATH OOOCHOBAHHBIA OTYET O TMPOJENAHHON
pabore;

npuoOpeTaTh OMBIT YYEHUUECKOW HUCCIEAOBATENbCKON M NMPOEKTHON AEATEIbHOCTH, TPOSIBIIATD
CHOCOOHOCTh M TOTOBHOCTB K CAMOCTOSAITEIBHOMY NOHMCKY METOJOB PEINEHHs MPAKTHUECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHUSI.

3) padora ¢ nundgopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HH(pOpManuu (Hay4yHO-NOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO CONIEp’KaHUs, CIpaBo4YHbIE mocodms, pecypchl IHTepHETa), aHaIM3UPOBATH
UH(POPMALIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHIECKH OLIEHUBATD €€ TOCTOBEPHOCTh
U HETIPOTHUBOPEUNBOCTH;

(bopMyIHPOBATH 3aMTPOCH U MPUMEHSThH PA3JIMUHbIE METOIBI IIPH MTOUCKE U 0TOOpE WH(pOPMALIUH,
HEOOXOIUMOM JJIsl BBIMOJTHEHUS YIeOHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA,

npuodpeTaTb OMNBIT HCIIONB30BaHUA HH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOWpaTh ONTHUMANbHYIO (OpMy TpeAcTaBieHuss WHPOpMauuu (CXEMBI,
rpaduKy, AHarpaMMbl, TAOJIULBL, PUCYHKH U IPyTHE),

UCIIOJIB30BaTh HAYUHBINA S3bIK B KAUECTBE CPENCTBA MPHU padoTe ¢ XUMHUUECKOH HH(pOopMannei:
NPUMEHSITh MEXIIpeaAMeTHble ((PU3NYECKHe W MaTeMaTH4YecKhe) 3HAKU U CHUMBOJIBL, (OPMYJIbI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCTIONB30BATh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATJISITHOCTH.

OsnaneHne yHHUBEpPCANBHBIMH KOMMYHUKATHBHBIMH Je€HCTBHSAMH:

3a1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKHaeMOH TeMbl B XO[€ OUAJOra W/WIN IOUCKYCCHUH,
BBICKA3bIBATh  HIEH, (OpMynupoBaTP CBOM  NPEIJIOKEHHS]  OTHOCHUTENIbHO  BBITIOJHEHUS
MPEIVIOKEHHON 3a1a4u;

BBICTYIIaTh C TMpe3eHTalnell pPe3yJNbTaTOB IIO3HABATENbHOW MEATENbHOCTH, MOJYYEeHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH MPH BBITOJHEHHH XUMHUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH padoThl MO HCCIENOBAHUIO CBOHCTB H3y4YaeMbIX BEILIECTB, pean3aluu yuyeOHOro
npoekTa W (OPMYJIHPOBATh BBIBOABI MO pPE3yJbTATAM MPOBEAEHHBIX HCCIENOBAHUHA IMyTEM
COTJIACOBAHUS MO3ULIUI B X0ze 00CYKAeHUsI 1 OOMEeHa MHEHUSIMU.

OBianeHne yHHBEpPCAIBHBIMH PeryJsiTHBHBIMH 1eHCTBHSIMM:

CaMOCTOSITENIbHO TUTAHUPOBaTh W OCYLIECTBISITH CBOK ITO3HABATEIBHYIO JIEATEIBbHOCTD,
ompenensas €€ Lend W 33a0a4d, KOHTPOJMPOBaTh U MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii  aITOPUTM JEWCTBUI NP BBITIOJHEHWH YYE€OHBIX M HCCIENOBATEIbCKUX 3ajad,
BBIOMpaTh HanOosee 3((EeKTUBHBIA COCOO MX PEIleHUs] C YUYETOM IOJyYeHHs] HOBBIX 3HAHUH O
BEIECTBAX M XUMHUYECKUX PEAKLIUAX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH AESATEIHPHOCTH HA OCHOBE CAMOAHAJIHM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATBI
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10 KUIACC

[IpenmeTtHbie pe3yabTaThl OCBOCHHS Kypca «Oprannyueckasl XUMHUsD) OTPakaroT:

c(OPMHUPOBAHHOCTh TPEACTABJICHUN O XUMHYECKOW COCTaBISIONIEH eCTeCTBeHHO-HAyYHON
KapTHUHBI MUpPA, POJIM XUMHH B TIO3HAHWH SIBJICHUN MPUPOABI, B (HOPMHPOBAHUM MBIILICHUS U
KyJBTyPbl JIMYHOCTH, €€ (PYHKIIMOHAJbHOW TPAaMOTHOCTH, HEOOXOMUMOHN il pelleHus
MPAKTHYECKUX 3a7a4 W OKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JIOPOBBIO U
MIPUPOAHOI Cpene,

BJIAICHUE CHUCTEMON XMMHYECKUX 3HAHWH, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOLIME MOHATHUSA
(XMMUYECKUN 3JIEMEHT, arToM, »JJIeKTPpOHHAs 000JoYka aToMa, MOJIEKYJa, BaJIEHTHOCTD,
3JIEKTPOOTPUIIATENIbHOCTh, XUMHYECKast CBsI3b, CTPYKTypHass ¢opmyna (pa3BépHyTass WU
COKpaII&HHasi), MOJIb, MOJISIPHAST Macca, MOJIIPHBIN OOBEM, YIIIEPOIHBIN CKeneT, (yHKIMOHAbHAS
rpynmna, pagukai, U30MepHs, H30Mepbl, TOMOJOTHUYECKUN Psifl, TOMOJIOTH, YIJE€BOAOPOIbL, KHUCIOPOA
U a30TCoAep Kallue COCIUHEHHs, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMUS ), TEOPHUH U 3aKOHBI (TEOPUs CTPOSHUs opranmyeckux Bemects A. M. byTtieposa, 3akoH
COXPAaHEHUsSI MAaCChI BEIIECTB);, 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUW, MUPOBO33PEHUECKUE
3HAHUS, JIeXKAIIUE B OCHOBE MOHMMAHHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH,
(akTONOTMUECKUe CBENEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH U OE30MacHOM HCIOJb30BAHHUU
BAKHEHUIINX OPTAaHUYECKIX BEIIECTB B ObITY U MPAKTUYECKOU NIESTEIbHOCTH YEIOBEKA,

c(OpPMHUPOBAHHOCTb YMEHHI BBISBJIAThH XapaKTEPHbIE MPU3HAKU TIOHSTHIA, YCTAHABIIUBATH WX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUA NPU OMNUCAHMM COCTaBa, CTPOCHUSA U
MPEBPALLECHUN OPTaHUYECKUX COEANHECHUH,

c(OPMHUPOBAHHOCTL YMEHUH HCIONB30BATh XUMHYECKYK) CHMBOJIMKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pasBEPHYTON, COKpAIIEHHOH) (HOPMYyJT OpraHUYEeCKUX BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLMi, U3rOTaBJIUBATh MOJAENIH MOJEKYJ OPraHUYECKHUX BEUIECTB JIsS
WUTKOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOIO CTPOCHUS,

c(OpPMUPOBAHHOCTL YMEHHUH yCTaHABJIMBATH MPUHAIJICIKHOCTh HW3YYEHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTABY U CTPOSHUIO K OMPEIEIEHHOMY KJIACCYy/TPyIIe COeNMHEHH (YTIIeBOIOPOMBbI,
KUCJIOPOZT U a30TCONEpIKAINe COCOUHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAWHEHHs), OaBaThb UM
HasBaHus 10 cucreMatudeckoir HomeHnkiarype (IUPAC), a Takke mNpUBOOUTH TPUBHAILHBIC
HA3BaHUs OTAEJbHBIX OPTraHWYECKHX BEMIECTB (STUJICH, MPOIMWIEH, AaleTHJIeH, STHJICHTJIUKOb,
rmutepuH, (eHosa, ¢GopMaibIerua, aleTajibIerHa, MypaBbHHAs KHCJIOTA, YKCyCHas KHUCIIOTA,
OJIETHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxMal, LEeJII0I03a, MIULIH);

c(OPMUPOBAHHOCTb YMEHHUSI ONPENENATh BHIbl XUMHYECKOW CBS3M B OPraHHUYECKUX
COeAMHEHUsIX (OAMHAPHBIE U KPAaTHBIE),

c(hOpPMHUPOBAHHOCTb YMEHUS IPUMEHSITh MOJIOKESHHSI TECOPUU CTPOCHUSI OPTAHUYECKUX BEIIECTB
A. M. bytneposa anst 00bsiCHEHUs] 3aBUCUMOCTH CBOHCTB BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH
COXpPaHEHHUsI MACChl BELECTB,

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTepPU30BaTh COCTAaB, CTPOCHUE, (PH3UYEeCcKre U XUMUYECKUE
CBOWMCTBAa TUITMYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH,
STWIEH, MpPOIWJIeH, aueTwieH, Oyraawen-1,3, mermnOyraguen-1,3, OeH30J, METaHON, 3TAHOJ,
STWJICHIJIMKOJIb, TIUIEePUH, (PEHOJ, aleTanbIeruj, MypaBbUHAsS W YKCYCHAsl KHCJIOTBI, TIIFOKO3a,
KpaxmaJji, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXIY
HUMU YPaBHEHUSIMH COOTBETCTBYIOLIUX XHUMHYECKHUX PEAKIUN C HCIMOJb30BAHUEM CTPYKTYPHBIX

opmyu;
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c(pOPMHPOBAHHOCTb YMEHUSI XapaKTEePH30BaTh MCTOYHHKHU YTIEBOAOPOIHOTO ChIpbs (HEedTh,
NPUPOAHBIA Ta3, yrojb), CHOCOOBI MX NepepadOTKU M MPAKTHIECKOE NPUMEHEHHE INPOAYKTOB
nepepaboTKy,

c(pOPMHPOBAHHOCTb YMEHHMH NMPOBOAWTH BBIUUCICHUS M0 XUMHUYECKUM yPAaBHEHHSIM (MaccChl,
00BEMa, KOJIMYECTBA MCXOJHOIO BEINECTBA WJIM MPOAYKTA PEAKLUH MO M3BECTHBIM Macce, 00béMy,
KOJINYECTBY OTHOTO M3 UCXOHBIX BELIECTB WJIH MPOAYKTOB PEAKIINHN),

c(OpPMUPOBAHHOCTh YMEHHUH BIIQAETh CUCTEMOW 3HAHWN OO0 OCHOBHBIX METOMAX HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMBIX B XUMHUH MPU M3YYEHUU BELIECTB U XMMUYECKHX sSIBJIEHUH (HabmoneHue,
U3MEpPEHHUEe, SKCIIEPUMEHT, MOACIHUPOBAHME), HCIIONB30BaTh CHCTEMHBIE XUMHYECKUE 3HAHUS IS
NPUHSATHS PEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYALMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
NPUMEHEHHEM,

c(OpMUPOBAHHOCTbL YMEHMI COOJIOAaTh TpPaBHJa TOJb30BAHUS XUMHUYECKOH TOCyNOH U
nabopaTOpHBIM OOOPYIOBAHUEM, a TaK)Ke MpaBmiia OOpaIleHUsl ¢ BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH T10 BBIIOJIHEHUIO JTA00OPATOPHBIX XUMHUECKHX OTIBITOB,;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBaTb M  BBINOJHATD XUMHUYECKUH 3KCIEPUMEHT
(mpeBpalueHus OPraHUYEeCKUX BEINECTB IMPU HArPEeBAHHHM, MOJYYSHHE STHIIEHA W HM3YYEHUE ero
CBOWCTB, Ka4€CTBEHHBIE PEAKIMH OPTaHMYECKHX BEINECTB, ACHATypauus OENKOB MPH HArpeBaHHH,
L[BETHbIE pPEaKNU OCJKOB) B COOTBETCTBHHU C MPABHJIAMH TEXHUKU 0€30MAaCHOCTH NMPHU OOpAIEHUH C
BEIECTBAMH M JJAOOpaTOpPHBIM OOOPYAOBaHUEM, TMPEACTABISATh PE3yJbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (JOpPME 3aMKCH YPAaBHEHHH COOTBETCTBYIOIINX peakUni U (POPMyIHPOBATH BBIBOJBI
HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTb yYMEHHH KPUTHYECKH AaHAJIM3HPOBATH XUMHUECKYI0 HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoi nHpopmaruy, HTepHET U Ipyrux);

c(OpMHPOBAHHOCTb YMEHHUH COONIOATh MPaBHUiIa SKOJOTHMYECKH LEJIECO00Pa3HOro MOBENCHUS
B OBITY M TPYOOBOH MAEATEIBHOCTH B ILENSIX COXPAHEHHs CBOETO 370POBbS M OKPYKaroIeh
NPUPOIAHON Cpenbl, OCO3HABATH OMACHOCTh BO3ICHCTBUS HA JKUBbIE OPraHU3MbI ONpPENeTIEHHBIX
OpPTaHUYECKHUX BEINeCTB, NMOHMMast cMbica mokaszarens [1JIK, moscHITh Ha mpumepax crocoObl
YMEHBLICHHS U MPEIOTBPAIICHUS UX BPEIHOTO BO3EHCTBHS HA OPraHU3M YeJIOBEKa,

U1 OOYHAIOIIMXCSI ¢ OTPAHUYEHHBIMA BO3MOYKHOCTSIMH 3/I0POBBSI. YMEHHE MPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX ITO3HAHMSI BELIECTB U XUMHUECKUX SIBJICHUI;

IUIA CHenbIX W caaboBUAALIMX OOYYarOLIMXCs: YMEHHE HCIOJIb30BaTh PeNbe(hHO-TOUCHHYIO
cucreMy obo3HaueHui JI. bpaiins nist 3anucu XuMudeckux GopMyd.

11 KUIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0mmas u HeOpraHudeckast XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTL TMPENCTABJICHUI, O XUMHUYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAyYHOMN
KapTUHBI MHUpPA, POJHM XMMUU B TO3HAHWUHU SIBICHUH NPUPOABbL, B (POPMHPOBAHUHU MBIIIJICHUS U
KYJbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIPAaMOTHOCTH, HEOOXOAMMOH sl  peIIeHUus
NPaKTUYECKUX 3a7a4 M 3KOJOTHYECKH OOOCHOBAHHOTO OTHOIIGHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOI Cpene,

BJIICHUE CHUCTEMOM XMMHYECKUX 3HAaHW, KOTOpas BKJIOYAeT: OCHOBOIIOJAraroIlue MOHATHUS
(XUMHUYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OpOHMTAIM aTOMOB, UOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN O0BEM, BAIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS], XUMHUYECKast
CBsi3b (KOBQJIGHTHAs, MOHHAs, METAJUIMYeCKas, BOAOPOMAHAs), KPHUCTAJUIMUECKAs PEINETKa, THUIIbI
XUMHUYECKUX PEaKIUil, pacTBOP, 3JEKTPOIUTHI, HEDJIEKTPOJIMUTDI, 3JEKTPOIUTUYECKAS AUCCOLUALIMS,
OKHCITUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XMMUYECKON PEAKLINH, XUMHUECKOE PABHOBECHE); TEOPHU U
3aKOHBI (TEOpPHUsSl SJIEKTPOJUTHUYECKON Aucconuauuy, nepuoxndeckuii 3akoH JI. M. Menneneesa,
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3aKOH COXpPAHEHHs] MacChl BELIECTB, 3aKOH COXPaHEHUs U MPEBpaLlEHus] S3HEPrUH NMPU XUMUYECKUX
peaKkuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKH SI3bIK XMMUH, MUPOBO33PEHUYECKHIE 3HAHMSA, JIS)KAIIHE
B OCHOBE NOHHUMAHMS NPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX SIBICHHH, (PaKTONOTHUECKHe
CBENEHUS O CBOWMCTBaX, COCTaBe, IOJNyYeHWH U OE30MaCHOM HCIOJIB30BAHUU BAXHEHUIINX
HEOPTraHMYECKUX BEIIECTB B ObITY M MPAKTUYECKOH NEATENIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTb YMEHUH BBIABJISATh XapPAaKTEPHbIE MPHU3HAKHU IOHSITHUH, YCTAHABIUBATH HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHS MPU ONMHUCAHUU HEOPraHUYECKUX BELIECTB
1 UX NpEeBpaLIeHUH;

cOpMHPOBAHHOCTb YMEHUHN UCTIONB30BATh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTABICHHS (HOPMYJT
BEIIECTB M YPAaBHEHWH XWUMHUECKHUX peakuui, cucrematndeckyro HomeHkinatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHMS OTNEIBHBIX HEOPTaHWYECKUX BELIECTB (yrapHbIi ras, YIJIEKHCIBIA Tas,
aMMHMaK, TalIéHasl U3BECTh, HETALIEHAS N3BECTh, MUTHEBAsI COA, IUPHUT U JPYTHE);

c(pOPMHPOBAHHOCTb YMEHHH OMNpPEIENATh BAJEHTHOCTb M CTEMEHb OKHCIEHHUS XHUMHYECKHX
3JIEMEHTOB B COCAMHEHUSX PAa3IMYHOTO COCTAaBA, BUI XUMHUECKOW CBs3HM (KOBAJIEHTHAs, MOHHAs,
METaJUIN4eCKasi, BOAOPOAHAs) B COENWHEHHSX, THUI KPUCTAJUIMYECKOH pPEIETKH KOHKPETHOTO
BEIECTBA (AaTOMHAs, MOJIEKYJSIpHAs, WMOHHAs, METAJIMUecKas), XapakTep Cpenbl B BOIHBIX
PacTBOpax HEOPraHUYECKUX COCUHEHUI,

c(OpPMHPOBAHHOCTb YMEHUH YCTaHABINBATh MPUHAJIEKHOCTh HEOPTAaHMUYECKUX BEIIECTB MO MX
COCTaBy K OMNpPENeNEHHOMY KJAcCy/TpyIme COeAMHEHUH (TPOCThle BeIeCTBA — METAIBl U
HEMETaJJIbl, OKCUBI, OCHOBAHUSL, KUCJIOTBI, aM(POTEPHBIE THAPOKCUIBL, COJIN),

c(hOpMHUPOBAHHOCTb YMEHHH PacKpbIBATh CMBICK mepuonudeckoro 3akona /. 1. Menneneesa u
IEMOHCTPHPOBATDH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBbHYIO U IPOTHOCTHYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTb YMEHHUH XapaKTePH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHX
s5eMeHTOB 1—4 mepuonos llepuoanyeckoii cucrembl xumudeckux sjaeMeHtoB . M. Menneneesa,
UCTIONB3YS TOHATHS «S-, P-, d-3JIEKTPOHHBIE OpOHMTANINY», «IHEPreTUYECKHE YPOBHW», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHs] CBONCTB XMMUYECKUX 3JIEMEHTOB M UX COEIWHEHUH MO mepuoraM u
rpynnam Ilepuonnueckoii cucreMsl xumudeckux dyeMeHToB J[. 1. Menneneesa;

c(OpMHPOBAHHOCTb YMEHHUI XapakTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPXKAATh CYyLIIECTBOBAHUE M€HETHUUECKOH CBsI3U
MEXJly HEOPraHMYeCKMMU BEIIeCTBAMU C IMOMOLIBI0 YpPaBHEHHIl COOTBETCTBYIOIIMX XUMHUYECKUX
peaxLuii;

c(OPMHPOBAHHOCTb YMEHHUS KJIACCU(PHUIMPOBATH XHUMHUYECKHUE PEAKLIUH 110 Pa3IMYHbIM
NpU3HAKaM (YUCITy M COCTABY PEarupyrolluX BEIECTB, TEIUIOBOMY 3((eKTy peakuuu, N3MEHEHHIO
CTETeHEeH OKHCIIEHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa);

c(OPMHPOBAHHOCTb YMEHHI COCTABIIATH yYPABHEHHsI PEAKUUH Pa3IMYHBIX THIIOB, MOJHBIE U
COKpaIEHHBbIE YPaBHEHUs PEaKIWid HMOHHOTO OOMEHa, YYUTBIBasl YCJOBHS, IMpPH KOTOPBIX O3TH
peaxkLuy UAYT 10 KOHLA,

cOPMHPOBAHHOCTb YMEHUI MPOBOIUTH PEAKINH, TOATBEPIKOAIOIINE KAaUYeCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPraHWYECKHUX BEIECTB, PACIO3HABATh OMNBITHBIM MyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PacCTBOpPax HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUH pPaCKPBIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii IOCPECTBOM COCTABIICHHSI HIEKTPOHHOTO DallaHCa 3THX PEaKLIHiA;

c(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBHCUMOCTb CKOPOCTH XMMHYECKOH peakLUud OT
pa3NIUYHBIX (PAKTOPOB; XapaKTEP CMELIECHHSI XUMHUECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHELIHETO
Bo3aeticTeus (mpunuun Jle [atense);

c(OPMHPOBAHHOCTb YMEHUH XapakTepU30BaTh XUMHUECKHE MPOIECCHI, JIEKAIlUe B OCHOBE
NPOMBIIIJICHHOTO TMOJYYeHHsT CEPHOH KHUCIOTHI, AaMMHaka, a Takxke C(pOpMHPOBAHHOCTh
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npeactaBieHuii 00 OOLIMX HAy4YHBIX NPUHLOMIIAX M SKOJIOTMYECKHX MpobieMax XHMHUYECKOTro
IIPOU3BO/ICTBA,

c(OPMHPOBAHHOCTb YMEHHI MPOBOANTDH BBIUUCICHUS C MCIOJB30BAHUEM ITOHITUS «MacCOBast
JOJsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHWH ra3oB NMPU XUMHUYECKUX PEAKIHUSIX, MAaCChl
BEIECTBA WM O0BEMA Ta30B IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce MM OOBEMY OIHOTO M3
YUYaCTBYIOLIMX B PEAKIMH BEIIECTB, TEIIOBOTO 3(pekTa peakuun Ha OCHOBE 3aKOHOB COXPAHEHHs
MaccChbl BELIECTB, IPEBPALLEHHs U COXPAaHEHHs SHEPT U,

c(OpMUPOBAHHOCTh YMEHHMI COOJIOAaTh NpaBHJa TOJb30BAHUS XUMHUYECKOH TOCyNOH U
nabopaTOpHBIM OOOPYIOBAHUEM, a TaK)Ke MpaBmyia OOpaIleHUsl ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITIOJTHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTL YMEHHI IJIAHUPOBATH M BBINOJHITH XUMHUYECKHH  SKCIEPUMEHT
(pa3iokeHue MEepOKCHa BOIOPONA B MPUCYTCTBUU KAaTaJIHM3aTOpa, ONMpPENeIeHNe CPeabl PacTBOPOB
BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO WHAMKATOPA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakiuy, peaklid HOHHOrO oOMeHa, Ka4eCTBEHHBIE PEaKuu Ha CylbdaT-, kKapOoHaT-
U XJOPUA-aHHUOHBI, HAa KAaTHOH aMMOHMs, pelleHHe OHKCIEePUMEHTAJbHBIX 33had [0 TeMaM
«Metamney u «Hemeramnery) B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MACHOCTH TPHU
oOpalmmeHnd C BeLleCTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAHUEM, TMPENCTABIATh PE3yJIbTAThI
XUMHYECKOTO 3KCIepUMeHTa B (OpMe 3alHucCu ypPaBHEHHH COOTBETCTBYIOIMUX pEAKUUHA W
(bopMyIHPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHPOBAHHOCTb yMEHHH KPUTHYECKH aHAIM3HPOBATh XUMHUECKYI0 HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOH KOMMYHHKauuu, HTEpHET 1 ApYyTuXx),

c(OpMHPOBAHHOCTb YMEHHUH COONIOATh MPaBHUiIa SKOJOTHMYECKH LEJIECO00Pa3HOro MOBENCHUS
B OBITY M TPYOOBOH MAEATEIBHOCTH B ILENSIX COXPAHEHHs CBOETO 370POBbS M OKPYKaroIeh
MIPUPOHOIN Cpefbl, OCO3HABaTb OMACHOCTb BO3JEHCTBUS HAa JKUBblE OPraHU3Mbl ONPENETEHHbIX
BEINECTB, MOHMMAs cMbicn mokaszarens IIJIK, mosicHATh Ha mpuMepax crocoObl YMEHbIIEHHS U
MPEeIOTBPALIEHHS UX BPEHOIO BO3/I€HCTBUS HA OPTaHNU3M YeJIOBEKa;

U1 OOYHAKOIIMXCSI ¢ OTPAHUYEHHBIMA BO3MOYKHOCTSIMH 3/I0POBBSI. YMEHHE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHHIA,

IUIA CHenbIX W caaboBUAALIMX OOYYarOLIMXCs: YMEHHE HCIOJIb30BaTh PeNbe(hHO-TOUCHHYIO
cucreMy obo3HaueHui JI. bpaiins nist 3anucu XuMudeckux GopMyd.
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