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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpaMmMa 10 XWMHUK Ha YPOBHE cpemHero oOmiero obpaszoBaHHs pa3zpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHs (pemepanpHOl 00pa3oBaTeIbHOW MPOrpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIl COO), mpencraBieHHbIXx B DepepadbHOM TOCYIapCTBEHHOM 00pa3oBaTebHOM
crangapre COO, c¢ yuérom Konuenumum mnpemonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
NPOTrpaMMBbl, 1 OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3BUTUs BocnuTaHus B Poccuiickoit deaepaunu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OINpeIelieHHIO OOLIel CcTpaTeruu
00y4eHus, BOCIIUTAHHS M Pa3BUTHUS, 0OyUaAIOIINXCA CPEACTBAMH y4eOHOro mpenmera «Xumus» aias 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBWIM KOHIenTyanbHble monoxenns OI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
HOJTrOTOBKH BBIILYCKHHUKOB.

XumHuueckoe o0pa3oBaHUE, IOJYy4aeMOE€ BBITYCKHMKaMHU O0Ie00pa3oBaTeNbHON OpraHU3allvy,
SBJISIETCS HEOTHEMJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPILIAIONINM 3TAllOM pealn3annuu
Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cUcTeMe
XMMHUYECKOTO0 00pa3oBaHMsA. JTH LEHHOCTH KacaloTcs IMO3HAHWS 3aKOHOB MPUPOJIBL, (OPMHPOBaHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YENIOBEKa, a TAKXKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3IO0pOBBIO M MPUPOAHOHN cpenme. Peanmsyercst xumuueckoe oOpa3zoBaHHE OOYYAIOLIMXCSl Ha
YPOBHE CpeAHero oOIero odpa3oBaHUs CPEJICTBAMH Y4eOHOTrO NpeaMeTa «XHMHUs», COACpKaHHE WU
MIOCTPOCHUE KOTOPOIO OMpEAEICHBl B MPOTpaMMeE MO XUMHHU C YUETOM CHEeUU(PHUKH HAYKU XUMHUH, €€
3HAYCHUS B TIO3HAHWU MPUPOABI M B MaTEepUANBHON KHU3HU OOIIECTBA, a TAKKe ¢ yYETOM OOIIHUX enel 1
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpellHero oOmiero oOpa3oBaHUs B
Poccuiickoii ®enepannu.

XuMHsI Kak dJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HIpaeT OcoOyH pOJIb B COBPEMEHHOM
OUBWJIM3AlMM, B CO3AaHUM HOBOM 0a3bl MaTepualbHONW KyiabTypbl. OHa BHOCHT CBOM BKJIajJ B
(dbopMHpOBaHNE PAIMOHATBLHOTO HAYYHOTO MBIIUICHHS, B CO3[@aHHE IEIOCTHOTO TIPEACTaBICHHUS 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUpa, OCO3HAHMS B3aMMOCBSA3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU M BO3MOXHBIMH O0JIACTSIMUA IPUMEHEHHS.

TecHo B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHS CTaja HEOThEeMIIEMOH
YacThI0O MHPOBOM KYyJIBTYPBHI, HEOOXOIUMBIM YCIOBHEM YCIICLIHOTO TPyZa M JKM3HH KaKIOrO UJeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNIbHas, KaK HayKa BEICOKMX TEXHOJIOTHI HamlpaBiieHa
Ha pelIeHue IIo0abHBIX IPO0JIeM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTUUECKO,
MUIIEBOH, IKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37I0POBbSL.

B cootBercTBHM ¢ OOIIMMH LENSAMH M MIPUHLHUIIAMHU CPEIHEro 00IIero oOpa3oBaHMs CoAepKaHUe
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD N3YYEHHS) OPHEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEeKYIBTYPHYIO MTOATOTOBKY OOYJArONINXCsI, HEOOXOIUMYIO UM JJIsi BBIPAOOTKH MHPOBO33PEHUECCKUX
OpPHEHTHUPOB, YCIIEHIHOTO BKIIOYECHUS B JKM3Hb COLIMYMa, MPOAOJDKEHHS OOpa3oBaHHS B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBisiiomuMe  Tipeamera «XuUMHUsD SBISIOTCS 0a3oBble Kypchl — «OpraHudecKkas XUMHSD) U
«O01mas 1 HeopraHuvyeckas XMMUsD), OCHOBHBIM KOMIIOHEHTOM COAEP)KaHHsI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30Boii HayKH: CHCTEMa 3HAHWH 110 HEOPraHMYECKOH XMMUH (C BKIIIOYCHHUEM 3HAHHUN W3 OOIIeH XUMHN)
U opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHUCTEMbl 3HAHWH NpU HM3YYCHUH TNpeaAMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX TOHSITHH,
3aKOHOB M TEOPHUM XUMUHU.



CrpykTypa conepkanus KypcoB — «Opraamueckas XumMus» 1 «O01as 1 HeopraHuIecKas XUuMHUsDy
chopMrpoBaHa B TMporpaMMe 1O XHMHU Ha OCHOBE CHCTEMHOTO MOJIXOAa K HW3YYEHHUIO y4eOHOTO
MaTepuajga M OOYCIIOBICHA HMCTOPHMYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha ONpeAeTEHHBIX
TEOPETHIECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUUYECKOM TEOpUHU CTPOEHHS OPraHMYECKUX COEIMHEHMM, a Takke Ha YPOBHE CTEPEOXUMUYECKUX U
ANEKTPOHHBIX MPEACTaBICHUH O CTpoeHHH BemlecTB. CBeleHHS 00 HM3y4aeMBIX B Kypce BelIecTBax
JTAIOTCSl B Pa3BUTHH — OT YTJIEBOAOPOIOB O CIOXKHBIX OMOJIOTHYECKH aKTHBHBIX COeqUHEeHHH. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
00pa30BaHMs TIEPBOHAYAIBHBIE MPEACTABICHISI O XUMHUECKOH CBS3W, KIACCH(PHUKAIMOHHBIX MPH3HAKaX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuu.

[Tox HOBBIM YriioM 3peHHS B MpeAMETe «XUMHs» 0a30BOT0 YPOBHS PaccMaTpPHBACTCS M3YUEHHBIN
Ha YpOBHE OCHOBHOTO OOIIETO0 00pa30BaHMS TEOPETHUECKUN MaTepual U (PaKTOIOTHYECKHE CBEICHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHudecKas XHUMHUsD»
0o0y4JarommmMcsl TIPEIOCTABISETCS] BO3MOXKHOCTh OCO3HATH 3HA4YCHHWE MEPHOAWYECKOTO 3aKOHA C
00IIEeTeOPEeTHIECKNX ¥ METONOJIOTHYECKNX TO3WIHN, TIy0)Ke MOHATh HWCTOPHYECKOE W3MEHEHHE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 10 OOBSICHSIONICH 1 TPOrHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O Ba)KHEMINMX BEILIECTBAaX, HMX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
MPUMEHEHUH, a TaKKe O XUMHUYECKHX pEeaklMsAX, UX CYUIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHUS
JonofHsieTcs B Kypcax 10 u 11 kmaccoB sneMeHTaMu COAEpKaHUs, UMEIOLUMU KYJIbTYpOJIOTrHYeCKUN U
MPUKIIATHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBS3M XHMHHU C APYTAMHU
HAayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K TPOIECCY TBOPYECTBA B OOJNACTH TEOPHH W MPAKTUIECKHIX
MIPUIIOKEHUI XUMUH, TOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCSA B OOLIECTBEHHO U JTMUYHOCTHO 3HAUMMBIX
npobjeMax, CBA3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICIUBATh MHOOPMALMIO M TPUMEHSTH €€ s
TIOTIOJTHEHUS 3HAHWH, PEIIeHNs] HHTEIIEKTYa IbHBIX H SKCIIEPUMEHTAIBHBIX HCCIEIOBATENLCKUX 3a/1a4. B
LENIOM CofepkaHhe Y4eOHOTO mpeamera «XWMUs» JaHHOTO YPOBHS HM3YyYeHHs] OPHEHTHPOBAHO Ha
(dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKOH OCHOBBI JJIi TOHUMaHUS (PHIocO(CKUX HIEH,
TaKMX KaK: MaTepHallbHOE EJUHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHpa, OOYCIOBICHHOCTh
CBOICTB BEIIIECTB UX COCTAaBOM U CTPOEHHEM, NTO3HABAEMOCTh MPUPOIAHBIX ABJIEHUM MyTEM SKCIIEPUMEHTA
U pelleHnus MPOTHBOPEYN MEXIY HOBBIMH (PaKTaMH M TEOPETUYECKHMHU MPEIOCHUTKAMH, OCO3HAHUE
pOJM XMMHH B PEIICHHH JKOJOTHYECKUX MpobieM, a Takxke MpobieM cOepekeHUs] SHEPreTHUECKHX
PECYPCOB, CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH M MaTEPUAJIOB.

B mmane pemeHus 3agad BOCHUTAHWSA, PA3BUTHS WM COIUANIM3ANHNUA OOYYArOIIUXCS TPHHATHIC
MporpaMMoil MO XHMHMHM TOAXOAbl K ONpPEIENIEHUIO COAEp)KaHUS U TOCTPOCHHA TpeaMera
MpeycMaTpUBaOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YY€OHBIX NEHCTBUM, MMEIOMMX 0a30BOe 3HAYCHUE
JUTSL Pa3NIMYHBIX BUJIOB JIESITEIBHOCTH: pElIeHHs TIpo0IieM, TOUCKa, aHaln3a U 00paboTku uHpopMaImy,
HEOOXOJUMBIX [UIS TPHOOPETEHHs] OIbITa TNPAKTUYECKOW U MCCIEIOBATENLCKON JIeATEIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHWU XUMUHU.

B mpaktuke mpernomaBaHus XMMHW KaK Ha YpOBHE OCHOBHOTO 00mIero o0pa3oBaHus, TaK M Ha
YPOBHE CpegHero oOumero oO0pa3oBaHus, NPH ONpPEAECNICHUN COJIEPXKATEIbHOW XapaKTePUCTUKU Lened
M3y4EHUs TIpeaMeTa HalpaBIIEHHEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAAWIMOHHO MPHU3HAETCS
(dbopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOM
JICATENIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOUYKH
3peHUs TaKOW MOJIXO K OTPEAeNICHHIO TIeIeil N3yUeHHS TPpeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHo IaHHOHM TOYKE 3pEHUs TJaBHBIMH LESIMHU M3YyYeHHs NpeaMeTa «XuMus» Ha 6a30BOM
ypoBae (10 —11 xJ1.) SBISIFOTCSI:

e (HOpMHUPOBAHUE CHUCTEMbI XMMHUYECKHX 3HAHUN KaK BaKHEUIICH COCTABIIAIONICH €CTECTBEHHO-
HaY4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIE MOHSATHUS, (yHAaMEHTaJIbHbIC



3aKOHBI W TEOPHUM XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U TIOHUMAaHHE CYyITHOCTH
JOCTYITHBIX O00O0OIIEHNH MHPOBO33PEHUYECKOTO0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH WX
pa3BUTHUS U CTAHOBJICHUS,

e (opMupOBaHHWE W pa3BUTHE TMPEACTABICHHA O HAyYHBIX METOAAaX IIO3HAHWS BEIIECTB W
XUMHYECKAX PEaKIHid, HeOOXOMUMBIX U MPUOOPETEHUS] YMEHWH OPHEHTHUPOBATHCS B MHpPE
BEIICCTB M XHMHUYECKHX SIBJICHUH, HMMCIOIIUX MECTO B TMPHPOJIE, B MPAKTHUYSCKOH W
IMOBCEIHEBHOM KU3HM,

® Da3BUTHE YMEHHH U CIIOCOOOB [MEATEIIEHOCTH, CBSI3aHHBIX C HAONIONEHHWEM H OOBSCHEHHEM
XUMHYECKOT0 3KCIIEPUMEHTA, COOJIOICHHEM MPABHJI 0€30I1aCHOTO OOpAICHHS C BEIIECTBAMU.

Hapsny ¢ atuM, copepkareibHas XapaKTEpUCTHUKA IEJeH W 3adad HM3Y4YCHHS NpeaMeTa B
mporpaMMe 0 XUMHH YTOYHEHa W CKOPPEKTHPOBaHAa B COOTBETCTBHH C HOBBIMH IPHOPUTETAMH B
cucteMe cpenHero ooOmiero ooOpaszoBanus. CerofHs B TpENOJaBaHUM XUMUU B OOJBIIEH CTENCHU
OTHMA€TCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE CONIEp)KaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MONTOTOBKY BBHITYCKHHWKA OOIIE00pa30BaTeNbHOW OpTraHW3alliy, BIAJCIONIET0 HE HaOOpOM 3HAHWH, a
(YHKIIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSAMH aKTHUBHOTO IMOJyYEHHUS 3HAHUHN W
MIPUMEHEHUS NX B PealbHOM KU3HU ISl PEIICHUS TPAKTHYECKUX 3a]1a4.

B cBs3u ¢ 3TMM npu M3ydYeHHMH npeaMera «XUMHs» JOMHHUPYIOLICE 3HAYCHHE MPUOOPETAIOT
TaKWe EeNU U 33/1a49M, KaK:

aganTanus OOydJalomUXcs K YCIOBHSM JWHAMAYHO pPa3BUBAIOIIETOCS MHUpa, (HopMHpOBaHWE
WHTCIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CcaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITETFHOMY TIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX CUTYaIUAX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

dbopMupoBaHHE y OOYYAIOIMUXCA KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIETEHIUI), MMEIOIINX
YHHUBEpCAIbHOE 3HAUCHHE IS PA3IUNYHBIX BUIOB ACATEIHHOCTH: PEIICHHUS MPOOIIeM, MIOUCKA, aHaIH3a U
00paboTku MH(POPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B TIO3HAHWW XWUMHH, a TaKXKe ISl OIEHKH C TO3WIUH SKOJIOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIESCTB M XMMHYECKUX MTPOIIECCOB HA OPraHU3M YejI0BeKa U MPUPOHYIO CPELy;

pa3BUTUE TI03HABATCIBHBIX HMHTEPECOB, HWHTE/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aromXcs: CIIOCOOHOCTH CaMOCTOSTENTFHO TTPUOOPETaTh HOBBIC 3HAHHUS 10 XUMHUH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCII0JIb30BAaTh COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTUHN ISl TIOUCKA
Y aHaNm3a y4eOHOH 1 HayYHO-TIONYISIPHON HH(POPMAIINK XUMUIECKOTO COJIEPKAHHS,

(GhopMUPOBaHUE U Pa3BUTHE Y OOYYArOIIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIILUICHHS,
HaAOJII0JaTEILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJMMbI, B YACTHOCTH, HPHU
TUTAHUPOBAaHWU U MPOBEJICHHH XUMHUYECKOTO SKCIIEPHMEHTA;

BOCIIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMaHMCTUYECKOW HAINpPaBICHHOCTH XMMHUHU, €€
BaXHOW POJM B PEIICHUH TIOOATBHBIX MPOOIEM PalMOHAIBHOTO IMPHUPOJIONOIB30BAHNUS, MOTIOJTHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPaHEHHS IPUPOIHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
0OepeKHOTO OTHOILICHUSI K IPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE NMPUOOPETEHUS OIBITA UCIIOJIb30BaHUS
MOJTyYEHHBIX 3HAHUHM JJIS TMPUHSATUS TPAMOTHBIX PEIICHUH B CUTYaIMsIX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yueOHOM 11aHe cpeaHero o0Iero oopa3oBaHus IPEeAMET «XUMUsD 0a30BOTO YPOBHSI BXOIWT B
COCTaB MPEIMETHOMN 00s1acTi «ECTeCTBEeHHO-HAYYHBIE PEAMETHIY.

OO011ee YKMCI0 YacoB, OTBEAEHHBIX IS U3YyUEHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIEro
oOpa3oBanus, cocTaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenro), B 11 ximacce — 34 gaca (1
4Jac B HECIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYEHUE B MOITYYEHUU HOBBIX
BEILLECTB U MaTepHaloB. Teopusi CTPOCHHsI OpraHudYecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJIBI OPraHMYECKHX BEIISCTB. | OMONOrus, M30MepHs. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBaenne o kinaccupuKauMyd OPraHWYECKHX BellecTB. HoMeHKIaTypa OpraHu4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHINMX TPEICTaBUTENECH KIaccoB
OpPraHUYECKUX BEUIECTB.

OKCTIepUMEHTAIbHBIE METOABl HW3YYEHWS BEIIECTB W HX MPEBPALICHUI: O3HAaKOMIIEHHE C
o0Opa3liaMi OpraHMYecKMX BEHIECTB M MaTephajlaMH Ha WX OCHOBE, MOJEIMPOBAHUE MOJCKYI
OpPraHUYECKUX BEIIECTB, HAOMIOACHHWE U ONHMCAaHUE AEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHHIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHHH (IUIaBJeHHE, 00yTIMBaHIE U TOPCHUE).

Yraesonopoasl

AJKaHBL: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUM psall. MeTaH U 3TaH — NpOoCTeIne MPeACTABUTENN
ANKaHOB: (M3UYECKUE U XMMHYECKHE CBOWCTBA (peaklHMy 3aMEHICHUS W TOPEHUs), HAaXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAna. OTWIEH M MpONWIeH — MpocTelIne
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakluu THUIAPUPOBAHUS,
rajJoreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3ali ), OIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u mMeTminOytaaueH-1,3: cTpoeHue, BaXKHEUIIIMEG XUMHUYSCKUE CBOMCTBA
(peaxuus nonuMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pEe3UHBI.

AJKHWHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTeHIIunii
Npe/ICTaBUTENh AaJKUHOB: COCTaB, CTpOEHWE, (U3NYeCKHne W XUMHUYECKHE CBOWCTBA (peakiuuu
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), T0JIyYeHNE U IPUMEHEHHE.

Apensl. benzom: cocrtaB, cTpoecHHEe, (QU3MUYECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJloreHUPOBaHMS U HUTPOBAHUS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, usuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOSanusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHdeckast CBA3b MEXIY YIJIEBOJOPOAAMH, NMPUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

[TpupoaHbie UCTOYHHUKH YTIIeBOI0poAoB. [Ipupoansiii Ta3 1 nomyTHele HeQTsAHBIE Ta3bl. HedTh 1
e mnpoucxoxnaenue. CrocoObl mepepaboTkM HE(PTH: TEPEroHKa, KPEKUHT (TEPMHUYECKHH,
KaTaJIMTHYeCKHit), nmuponu3. IIpoaykTel nepepaboTku HedTH, NX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroiib ¥ IPOJYKTHI €ro nepepadoTKy.

OKCIEpUMEHTANbHBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBPALCHUI: O3HAaKOMJIEHHE C
o0Opa3iamu TacTMacc, KaydyKoB U pe3uHsbl, kouiekiwn «Hedtb» u «Yromby, MoJieupoBaHue MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONYyYEHHE ITHUJICHA U

U3Yy4YEHHUE €ro CBOMCTB.

Pacuéranie 3agaun.

BoruricnieHus 1o ypaBHEHUIO XUMHYECKOW peakuuu (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA HWJIM MNPOJAYKTa pCaKIyMu IO H3BECTHBIM MACCE, O6T)éMy, KOJIMYECTBY OJHOTIO M3 HMCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue oprannyeckue coeJuHeHUs



IIpenenbHble OAHOATOMHBIE CIIUPTHL. METAHON M ATAHON: CTPOCHHE, (PHU3NUECKHe U XUMUYECKHe
CBOWCTBA (peakUUMU C AaKTUBHBIMH MeETajlyIlaM{, TaJOr€HOBOJOpPOJAMH, TOpEHHE), INPHUMEHEHHE.
Bopoponubie cBsi3M MeXAy MOJEKylnaMd crnupToB. [leiicTBue MeTaHona W 3TaHONAa Ha OpPraHu3M
YeJI0BEKA.

MHoroaToMHble CIHUPTHI. DTWICHTIUKONIb M TIHULEPHH: CTPOCHHE, (QU3NYECKHUE M XUMHUECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIaMH, KAYeCTBEHHAs peakius Ha MHOTOAaTOMHEIC
cnupThl). JleficTBrue Ha opranu3M denoBeka. [IpuMeHeHne rnunepruHa u 3TUICHTIIMKOIIS.

@DeHoM: CTpoeHHE MOJEKYNbl, (hU3NYecKkne M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoma.
IIpumenenne dhenoma.

Anpneruabl U kemoHuvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XMMHUYECKHUE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IMIpeleibHblE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBa (CBOMCTBA, OOIIME Ui Kiacca KHCIOT, Peaklus
srepuduKanum), nosydeHne U npumeHeHre. CTeapuHOBas U OJIEMHOBAsl KUCIOTHl KaK NPENCTaBUTENN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Crnoxuable 2QUpbl Kak MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['MAPONU3 CIOXKHBIX 3QHUpoB. JKupsbl.
I'upponus xxupos. IIpuMeneHue xKupoB. buonoruueckas poib KUPOB.

YrneBoapl: coctaB, KiaccuuKamus yrieBoAoB (MOHO-, AWM- WM Tojucaxapuisl). [mokoza —
NPOCTEHIINIT MOHOCAaXapHuIl: OCOOCHHOCTH CTPOCHUS MOJIEKYJBI, (PU3MUYECKHE M XMMUYECKHUE CBOICTBa
(B3aumogeiictBue ¢ ruapokcuaom Mmemu(ll), okucieHne ammuavHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKas! POIlb.
®otocuHTe3. PPyKTO3a KAK U30MEP ITIIOKO3BIL.

Kpaxman w memmono3a Kak MOpUPOAHBIE monuMmepbl. CTpoeHHe Kpaxmana W IeJUTIONIO3HL.
Ousnueckre ¥ XUMHIECKHAE CBOMCTBA Kpaxmaia (THAPOIIN3, KAYeCTBEeHHAS PEaKIHs C HOJIOM).

OKcIepuMeHTaNbHbIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOII0IeHHE
U ONHMCaHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE PEAKIUU OJHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoM meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOJEHCTBIE TIUIEpUHA
¢ runpokcugom menu(ll)), ampaerngoB (OKuCIeHHE aMMHMayHBIM pacTBOpoM okcuua cepedpa(l) u
rugpokcuiom meau(ll), B3ammopelicTBue KpaxMalla ¢ HOJIOM), HPOBEICHHE MPAKTUYECKOW paboTHI:
CBOWCTBA pacTBOpa YKCYCHOMN KHCIIOTHI.

Pacuérnele 3anaun.

BorunciieHust mo ypaBHEHHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTa PEakIHMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepKalie OpraHuiuecKiue COeINHEHHS.

AMUWHOKHCIIOTBI Kak aMQOTepHble OpraHuYecKue coeAuHeHus. Dusznveckne W XUMHUYECKHE
CBOWCTBa aMHUHOKHUCIIOT (Ha MpUMepe IuurHa). bruonornueckoe 3Hauenue aMMHOKUCIOT. [lenTuapt.

Benku kak nmpuponHbIe BHICOKOMOJIEKYJISIpHBIE coennHeHusl. [lepBuunas, BropuyHas U TpeTHUHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIH3, JICHATYpAIlHs, KaYeCTBEHHBIE PEaKIIUN Ha
Oenku.

DKcrepuMeHTANbHBIE METOJIbI U3YyUSHHsI BEIIECTB M WX IMPEBpaIlleHUi: HaONI0JIeHe 1 OTIHCaHKe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalys OENKOB IPH HATPEBAHUH, I[BETHBIE PEAKIIUK OEITKOB.

BbicokomoJieKyIsIpHbIE COeTMHEHHs

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COSINMHEHUN: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALMH, CPEeIHSs MOJIeKylspHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TIOJIMMEPHU3AIIHS U TOJTUKOH ICHCAIIHS.

DKCIepUMEHTANBHBIE METOJIbI W3YyYeHHs BEIIECTB M WX TNPEBPAlCHUH: O3HAKOMJICHHE C
o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay1yKOB.



MexnpeaMeTHbIE CBA3H.

Peanmzamus MEXIpPEAMETHBIX CBsI3¢H TNpW HW3yYeHWH opraHudeckod xwmmmum B 10 Kimacce
OCYILECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOILIMX ECTeCTBEHHO-HAYYHBIX MOHSTHHA, TaK W MOHSTHH,
SIBIISIOIUXCSA CUCTEMHBIMH IS OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIKJIA.

OOmye ecTecTBEHHO-HAY4YHbIC MOHSATHA: SIBICHHE, HAY4HBIH (pakT, rHmoresa, 3aKOH, TEOPHs,
aHamu3, CHHTE3, KiacCUpUKalMs, T[EPHOANYHOCTh, HAOMIOACHUE, W3MEpEeHHe, OKCIEPUMEHT,
MOJICTIPOBaHHE.

Owusnka: Mmarepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHYeCKUuil ypOBEHb,
BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, (M3WUYECKHE BEIMYUMHBI W EIUHUIBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OMOJIOTHYECKN aKTUBHBIE BEIIeCTBA (OEIIKH, yTIeBOIbI, JKAPHI, PEPMEHTHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMAEMbIE, TOILUTUBO, PECYPCHI.

TexHOMOTHSA: THINEBBIE MPOAYKTH, OCHOBBI PAIlMOHANBHOTO THTAHU, MOIOIIHNE CPE/CTBa,
JIEKapCTBEHHBIE W KOCMETHYECKHE TIIperapaThl, MaTrephalbl W3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XMMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOMBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTUUCCKHE
YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- sgemenTl. OCOOEHHOCTH pacHpeaeICHUs
AIIEKTPOHOB TIO OpOWTaIsIM B aTOMax »JJIEMEHTOB IIEPBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(HTYpaLusi aTOMOB.

[lepunonuueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHtoB [I. . Menneneena.
Cas13p neprognueckoro 3akona u Ilepuonndeckoi cuctemsl Xxumudeckux anemenToB J[. M. Menneneena
C COBPEMEHHOH TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIIECTB 0 TPyNIaM U TepHoAaM. 3HauYeHHE
MEPUOJUYECKOr0 3aKOHA B Pa3BUTUHN HAYKH.

CrpoeHue BemecTBa. XUMUYECKast CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHAsI HETOJSIpHAS U
MOJISIpHASI, WOHHAs, MeTaJutmdeckas). MexaHu3Mmbl 00pa30BaHWS KOBAJICHTHOW XWMHYECKOW CBSI3U
(oOMeHHBIN M JIOHOPHO-aKIENTOPHBIH). Bomopoanas cBs3b. BajaeHTHOCTB. DJIEKTPOOTPULIATEIEHOCTb.
Crenenb okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemiecTBa MOIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTRA.
TuIbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIIETKU.

[lonsiTue O pucnepcHBIX cucTemax. VCTUHHBIE U KOJUIOMIOHBIE pacTBOpbl. MaccoBas nost
BEILIECTBA B PaCTBOPE.

Knaccudukamuss HeopraHndecKux coequHeHnd. HoMmeHkiaTypa HEOpraHMYECKUX BEIIECTB.
T'enernueckas cBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAJIEAKAITUX K PA3JIMYHBIM KJlaccaMm.

Xumnueckast peaknusi. Knaccnpukarys XHMUYECKUX peakiiii B HEOPraHUIEeCKOW U OpraHNIeCKOM
XUMUHU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALLCHUS DHEPrUM MpU
XUMUYECKUX PEaAKITUSIX.

CKopocTh peakiuy, €€ 3aBUCUMOCTD OT Pa3inuHbIX (pakTopoB. OOpaTHMbIe peakiui. XUMHUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIOIIME HA COCTOSIHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle Hlarenbe.

OnekrpoymTryeckas aucconuanysi. CHIIbHBIE U clTa0bie IeKTPOauThl. Cpeaa BOIHBIX PaCTBOPOB
BEILECTB: KUCIas, HEUTpalbHas, [ICIOUYHAS.



OKUCINTENbHO-BOCCTAHOBUTEIILHBIE PEAKLINY.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyU€HHs BEIECTB M UX INPEBpAILEHHUH: JeMOHCTpauus TaOJuil
«Ilepumoguueckass cucrema xumuyeckux oineMmeHtoB J[. W. MenneneeBa», wusyueHue Mojenei
KPUCTAUIMYECKUX PEIIETOK, HAOIIONEHUE U ONMCAHUE AEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIIBITOB
(paznokeHue MEpOKCHAA BOAOPOJA B IMPHUCYTCTBHM KaTadW3aTopa, ONpeleleHHe CpeAbl pacTBOPOB
BEIICCTB C MOMOIIbIO YHUBEPCAIBHOIO HMHAMKATOPA, PpEaKUMH HMOHHOTO OOMEHa), TNPOBEACHUE
IPaKTU4ECKON paboThl «BiusaHue pa3nn4HbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKLIIN.

PacuérHsble 3anaun.

Pacuérel mo ypaBHEHHMSIM XMMHYECKHMX PEaKLU, B TOM 4YHCJIE TEPMOXMMUYECKHE PacuéThl,
PacuéThl C HCMONb30BAHNUEM TOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckas xumus

Hewmeramnsl. [Tonoxxenue HemerainnoB B [lepuoauyeckoil cucteme XxuMuueckux sneMeHToB J[. U.
MenneneeBa 1 0COOCHHOCTH CTpOCHHUSI aToMoB. Dusnueckne CBOWCTBA HEMETANIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriaepoaa).

XHUMHYeCcKHe CBOMCTBA BXHEHIINX HEMETAIUIOB (TAOTEHOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUSI) U UX COCAMHCHUM (OKCHUIOB, KUCIOPOCOACPKAIINX KUCIOT, BOJAOPOIHBIX COCIUHECHUN).

[IpumMeHeHne BaXKHEHIINX HEMETAIUIOB U UX COETUHEHU.

Meramibl. 1lonoxxenne meramnoB B Ilepuonnueckoil cucreme Xxumudeckux ajeMeHroB [I. M.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J04YeK aToMOB MeTaiuioB. OOmme (Gpu3nveckue
cBolicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psill HANPSKEHUNH METaIOB.

XUMHYECKHE CBONCTBA BAXKHEHMIIMX METAUIOB (HATPH, Kajuuil, KaabllUi, MarHui, aJlOMHHHMA,
LIUHK, XPOM, JKeJIe30, MeJlb) U UX COCIUHEHUI.

OO0m1re crocoObl MoNTyYeHns: MeTaiioB. [I[puMeHeHre MeTayioB B ObITY U TEXHUKE.

9KCHepI/IMeHTaJ'H)HI>Ie METOJbl H3YUCHHA BCIIECCTB U HUX HpeBpaH.[eHPIﬁ: HU3YUYCHHUEC KOJIJICKIIUH
«MeTamiel U CIUIaBbD», 00pa3LOB HEMETAIOB, PELICHWE HKCIEPUMEHTAIBHBIX 3ajad, HaONIOJCHUE U
OIMMUCaHne AEMOHCTPAllMOHHBIX WU J'Ia60paTOprIX OIIBITOB (B3aPIMOILCI>iCTBPIe THAPOKCHUIA aJIFOMHUHUA C
pacTBOpaMH KUCJIOT U ILIeJI0YeH, KAUeCTBEHHBIC PEaKM1 Ha KATHOHBI METAIIJIIOB).

Pacuérneie 3anaun.

Pacuérsl mMaccel BemiecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 yYacTBYIOIIUX B PEaKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BELIECTBA)
IMPOAYKTOB pC€aKru, €CJIIN OAHO U3 BEIIECTB UMCCT IIPUMCCH.

XuMus 4 )KM3Hb

Ponp xumum B obOecnieueHHM 3KOJIOTMYECKOM, 3HEPreTHdYeckoil W MNHMIIeBOH O0e30macHOCTH,
Pa3BUTUN MCIUITUHBIL. Ilonsatue o Hay4YHbIX METOAAaX IMO3HAHUA BEHIECCTB U XUMHUYECKUX peaKHHﬁ.

IlpeacraBnenuss 00 OOMMX HAyYHBIX NPUHLMIAX MPOMBIIIIEHHOIO IOJMYYECHUS! BaKHEHIINX
BEIIIECTB.

UYenoBek B MHpE BEIIECTB U MaTepHAJOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE ~MaTepuasibl, KpacK, CTEKJIO, KepamMHMKa, MaTephaibl sl 3JICKTPOHHUKH,
HaHOMaTEpHraJibl, OPraHNn4€CKUC U MUHCPAJIbHBIC y)106peH1/15[.

XuMmusl ¥ 340pOBbE UEJIOBEKA: IpaBWJIa MCIIOJIB30BAHUS JIEKAPCTBEHHBIX NPENapaToB, MpaBHia
0€301MacHOro UCIOJIb30BaHMSI ITPEapaTOB OBITOBON XUMHUH B ITOBCEIHEBHOM KU3HU.

MeXIpeIMETHBIE CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3eH NpH HM3ydeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJlacce OCYILECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX IOHITHH, Tak W
TIOHSITHH, SIBISIOIINXCS CUCTEMHBIMH IJ151 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4HbIM (hakT, TUIIOTE3a, 3aKOH, TCOPHSs, aHaju3,
CHHTC3, KHaCCI/I(bI/IKaIII/ISI, NEPUOANIHOCTD, Ha6J'II-O)IeHI/Ie, OKCIIEPUMEHT, MOJACIIMPOBAHHUE, MW3MCPCHUC,
SIBJICHUE.



Odusmka: Marepus, DJHEPrus, Macca, aToM, »JJCKTPOH, IPOTOH, HEHTPOH, HOH, H30TOII,
PaIuOaKTUBHOCTH, MOJIEKYJa, YJHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, (PU3NYCCKUE BEIUUNHBI U CIUHUIIBI UX U3MEPCHHS, CKOPOCTD.

buomnorus: kimeTka, opram3M, dKocucTeMa, omocdepa, MaKpo- M MHKPOJIJIEMEHTHI, BUTAMHHBI,
00OMEH BEIIECTB B OPraHu3Me.

I'eorpacdusi: MUHEpaIIbl, TOPHBIC IOPOJIBI, TTOJIC3HBIC HCKOMIAEMBIE, TOTUTUBO, PECYPCHI.

TexHomoTHsA: XWMHYECKas TMPOMBIIIIEHHOCTh, METAUIYPTUs, MPOU3BOACTBO CTPOUTEINBHBIX
MaTEepPUANOB, CEILCKOXO3HCTBCHHOE MPOUM3BOJICTBO, IHINEBAs IPOMBIIUICHHOCTh, (papMarieBTHUECKas
MPOMBIIIUIEHHOCTb, TPOW3BOJICTBO KOCMETHYECKHX IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIHOHHBIX
MaTepUaoB, JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamM
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METaNpeIMETHRIM H TNpeAMETHhIM). HayuHo-
METOANYECKON OCHOBOH il pa3padOTKM IJIaHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHUS MPOTPaMM CpEIHErO
o011ero o0pa3oBaHus ABJSIETCS CHCTEMHO-AEATEIbHOCTHBIHM MTOIXO.

B cooTBeTCTBHHU C CHCTEMHO-AEATEILHOCTHBIM MOJXO/IOM B CTPYKTYpE JTMYHOCTHBIX PE3yJIbTAaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISIOLINE:

oco3HaHue OOyYaroIMMKCS POCCHUICKOH TpPaKAaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIM4YMe MOTHBALUK K 00YUYEHUIO;

IICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH W UCTOPUYUECKUX TPAIUINI 0a30BOM HAYKH XVIMHM;

TOTOBHOCTh W CHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONW CHCTEME XUMHUYECKOI0 00pa30BaHus;

HaJIM4ME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpPbl M CIIOCOOHOCTH CTaBUTh LIEJH U CTPOHUTH
JKU3HCHHBIC ITJIaHbI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpEeaMeTa «XUMHS» AOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCIIUTATEJILHOMN ACATCIIBHOCTH B COOTBCTCTBUH C I'YMAaHUCTUYCCKUMHU, COIIMOKYJIbTYPHBIMU, TYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU U HACATIaMU pOCCHfICKOFO Tpa’)kaaHCKOTO O6IlIeCTBa, MPpUHATBIMU B
o0miecTBe HOPMaMM M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMM IPOLIECCAM CaMOIIO3HAHMS,
CaMOpPa3BUTHUA 1 HPAaBCTBECHHOI'O CTAHOBJICHUA JIMYHOCTHU 06yqafou11/1x05{.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IpeaMera «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MIO03HABATENFHON M MPAKTUYECKOW JEATEIHHOCTH OOYyUYaIOMIUXCs M0 peann3aliuyl MPUHATHIX B 00IIEeCTBeE
HeHHOCTeﬁ, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHMUs OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOIOPSIIIKY;

NPEACTABICHUS O COLIMANBHBIX HOpMax M MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIBHOCTH TPH CO3JAaHUM YUEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 331a4, BEINOJTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NMPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI JPYTHX IpH
aHaJIN3€ Pa3IMYHbIX BUJIOB y4eOHOU NEATENbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

IEHHOCTHOT'O OTHOIICHHA K HCTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBa)KEHHS K TPOLECCY TBOPYECTBA B OOJIACTH TEOPHHM M NPAKTHYECKOTO NMPUMEHEHHUS! XHMUH,
OCO3HAaHUA TOI'O, YTO IAOCTHIKCHHA HAYKHW €CTb PE3YJIbTaT AJIMTCIBHBIX Ha6HIO)IeHI/II>'I, KpOIIOTIMBBIX
OKCIICPUMECHTAJIIBHBIX ITOUCKOB, ITIOCTOAHHOI'O TpYyda yT-IéHI)IX " IMPAKTHUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B INOJYYEHHH M IOCJEIYyIOLUIEeM aHaiu3e MH(popManuu o
MEPEAOBBIX TOCTHKCHHUAX COBpeMeHHOﬁ OTEeYeCTBEHHOU XHUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBECHHOI'O CO3HAHUA, OTHUCCKOT'O ITIOBEACHUSA

CHOCO6HOCTI/I OIICHUBATHL CHUTYyallMH, CBA3AHHBLIC C XWUMHUUYCCKHUMHU ABJICHHUAMH, W IIPUHUMATbH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYACH Ha MOPaJlbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;



TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYIKH CBOUX TOBApHINEH C TIO3UIINNA HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITHX ITOCTYIIKOB;

4) ¢popMupoBaHNsA KyJbTYPbI 310POBBS:

MMOHUMAaHUS IIEHHOCTEH 3J0poBOoro MW Oe3omacHoro oOpa3za JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 370POBbIO;

coOIMI0IeHNs TIpaBIJ 0€30MacHOro OOpaleHns C BEIIeCTBAMU B OBITY, TOBCEJHEBHOM KU3HU U B
TPYIOBOH IE€ATEIBbHOCTH;

MOHUMAaHUsl [ICHHOCTH TMPaBWJ MHIWBHIYaTbHOTO U KOJJIEKTHBHOIO 0E30MAacHOTO MOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHMS TIOCIEACTBUH M HENpHUsITUS BPEOHBIX NPUBBIYEK (YMOTpeOICHUS  aJKOTOJs,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTU;

YCTaHOBKH Ha aKTHBHOE y9acTHE€ B PEIICHHH NMPAaKTHYECKUX 3a]a4 COIMATBHON HAIPaBICHHOCTH
(B pamMKax cBOero Kiacca, IIKOJIbl);

WHTEepeca K MPaKTHYECKOMY H3yYEHHIO MPOQECCHi Pa3iuyHOr0 POja, B TOM YHCIE HAa OCHOBE
MMPUMCHCHUA TPECAMCTHBIX 3HAHHUH 110 XHUMHH,

YBaXKEHUS K TPYAY, JIOISAM TPyJa U pe3yabTaTaM TPYAOBOH e TEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIWBUAYATBHON TPAaeKTOpPHH OOpazoBaHUs, Oymymien
HpO(beCCI/II/I n peaiu3anuun CO6CTB€HHI)IX JKHN3HCHHBIX IIJIaHOB C y‘IéTOM JIMYHOCTHBIX HHTCPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IIOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JI0rMYEeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH IEIecO00pa3HOTr0 OTHOIIECHHUS K MPUPOJE, KaK UCTOUYHHKY CYHIECTBOBAHUS KU3ZHH
Ha 3eMmiie;

IIOHUMAaHUA I‘IIO6ELHI>HOI‘O XapakTepa JSKOJOTHYCCKUX HpOGHeM, BIWAHUA DSKOHOMHUYCCKUX
MIPOIIECCOB HA COCTOSIHUE TPUPOIHON U COIMATIBLHON CPEIIBI;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)I(GHI/Iﬁ XUMUN JId  pEeIICHHSA BOIIPOCOB
paIOHAIBHOTO IPUPOIOTIOIH30BAHHNS;

aKTUBHOTO HETPUSTHs NEHCTBUI, MPUHOCAIINX Bpell OKPYXKarolleld MPHUPOTHOU cpene, YMEHHUs
IIPOrHO3UpoOBaATh He6HaFOHpI/IHTHBIe OKOJIOTUYECKUE TIOCJICACTBUA TPCAIIPHUHUMACMBIX I[eﬁCTBHﬁ u
MPeIOTBpAIIaTh UX;

HAJIMYUS PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHHS, YKOIOTUIECKON KYIBbTYPBI, OIBITA JeSTeIbHOCTH
3KOJIOTHYECKOMN HaIrpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA MU B HO3HaBaTeHBHOI‘;I,
KOMMYHUKATHUBHOM W COIMATbHOW WPAKTHKE, CIOCOOHOCTHM W YMEHHS aKTUBHO MPOTHBOCTOSATH
uzjeonoruu xemodooduu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(hOpMHUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HayK{ U OOIECTBEHHOM MPaKTHKH;

MMOHUMaHUS CIIEU(GUKNA XUMUH KaK HayKH, OCO3HaHUS e€ Poiu B (JOPMHUPOBAHUU PAIIMIOHATILHOTO
HAayYHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO MPEACTaBIeHUS 00 OKpPY)KAIOIEM MHpE KaKk O €IWHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOJTHOTO PaBHOBECHUS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW IMBWIM3AIMU: B €8
TYMaHUCTHYECKOIN HAINPaBIEHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAILHOW KYJIBTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHUECKO,
MATIEBON M DKOJOTUIECKON 0€30TacHOCTH, B Pa3BUTHU MEIUIIMHEI, 00ECIICUCHUN YCIIOBUN YCIEITHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKAOTO WieHa 00IIecTBa;



€CTECTBCHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAaHUS CYITHOCTH METOOB TIO3HAHMS, UCTIOJIb3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONIL30BAaTh MOJyYaeMble 3HAHHS JUIsS aHalu3a W OOBICHCHUS
SIBIICHUI OKPYXKAIOIIEr0 MUPAa W TPOUCXOJANIMX B HEM W3MEHCHWA, YMCHHUsS JiejaTh OOOCHOBaHHBIC
3aKIIFOYCHUS] HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 TOMYyYeHHS JOCTOBEPHBIX
BEIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITCIIPHO KCIIOJIB30BaTh XMMHUYCCKHE 3HAHUS Uil PEIICHUs MpolieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEIBCKOM JeSITSITbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUH B COOTBETCTBUU C )KH3HCHHBIMU IMOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TPYJla B pa3IUYHbIX chepax npodecCuoOHaTbHON AeITSIbHOCTH.

METANPEJIMETHBIE PE3YJbTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS Y4eOHOTO mMpeaMera «XHUMHUS» Ha ypOBHE CpPETHETO
o01ero o6pa3oBaHUsI BKIIOYAIOT:

3HAUMMBIE i1 (DOPMHUPOBAaHUS ~ MHPOBO33PEHHUS  OOyYarOIIUXCS  MEKIMCUHUILTMHAPHEIC
(MexmpenMeTHbIE) OOIIeHay9IHbIE TMOHATHSA, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MUpPa U
CHCHI/I(I)I/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepm{, BCIIECTBO, SHCPIuUs,
SBIIEHUE, TPOIECC, CHCTEMa, HAYYHBIH (PAaKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeJOBaHNE, HAONIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCalbHble Y4eOHbIe MAeHCTBHA (MTO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
obecrnieunBaronte (GopMupoBaHue (PYHKIMOHATBPHOW T'PAaMOTHOCTH W COIMAIBHOW KOMIETEHIIUH
00yJaronuxcs;

CIIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHHBEPCAIbHBIE Y4eOHBIC NEHCTBHSI B TO3HABATEIHHOW W COIHMAIBHOMN
MPaKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBIAJCHHE  YHUBEPCAIBHBIMH  YY€OHBIMHU
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ZIefICTBPIHMH.

OByajeHue YHUBEPCAIBLHBIMHU YUeOHBIMH MO3HABATEILHBIMY TEHCTBUSIMH:

1) 6a3oBble JIOorMYeCKHe IelicTBUSA:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEIETIATh LENH JCATEINbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTh
PE3yIBTaTHI ICATEINHHOCTH C TIOCTABICHHBIMH ESIMHU;

HCIIOJIb30BaTh IMIPpHU OCBOCHUN 3HAaHUH HpI/IéMI)I JIOTUYECKOI'O MBILNIJICHUA — BBIACIIATE XapaKTCPHBIC
MIPU3HAKHU TOHITHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOJBE30BAaTh COOTBETCTBYIOIIUE TOHSITHS IS
00BSACHEHHS OT/ICIBHBIX (DAKTOB U SIBJICHHIA;

BEIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITACCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3U MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PaCCYKACHUA (I/IH}IYKTI/IBHBIG, JACAYKTHUBHBIC, II0 aHaHOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYyIUPOBaTh BBIBOJBI U
3aKJTFOUCHUS;

IIPUMCHSATH B IPOLICCCE MMO3HAHUA, UCIIOJIb3YEMBIC B XUMHUU CUMBOJIMYCCKUEC (3HaKOBBIe) MOJICIIH,
MpeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHUS — XMMHUYECKHH 3HaK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
dbopMmysia, ypaBHEHHE XUMHUECKOM peakliy — IPU PEHICHHUH YIeOHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICILHBIC TPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
N3y4acMbIX BEHICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCIEI0BATEILCKHE € CTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BENIECTB U XMMHUYECKUX PEAKIIHIA;



(bopMyIHpOBaTh IENH M 33Ja4M HCCIIET0BAHNS, HCIONb30BATh TOCTABICHHBIC U CAMOCTOSTEIEHO
copMyIHpOBaHHBIE BOIPOCH B KadecTBE HHCTPYMEHTA MO3HAHUS W OCHOBBI IS (hOPMHPOBAHUS
TUIIOTE3HI 10 MMPOBEPKE NPAaBIILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BIJ€Th HABBIKAMH  CAaMOCTOSITEJIFHOTO  IUIAHMPOBAHUS W TIPOBEACHHSA  YUEHHYECKHX
JKCIIEPUMEHTOB, COBEPILCHCTBOBATL yMEHMs HAOMIOJAaTh 3a XOJOM IIpoLiecca, CaMOCTOSTENbHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, POPMyITHUPOBATH OOOOIIEHUS M BBHIBOJBI OTHOCHTENBEHO JOCTOBEPHOCTH
PE3yJIBTAaTOB MCCIICOBAHMS, COCTABIISATh OOOCHOBAHHBIM OTYET O MPOJETIaHHOH paboTe;

npuoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATEIbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISATH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY ITOMCKY METOJOB DPEIICHHS NPAaKTHYECKUX 3a/ad,
NPUMEHEHUIO Pa3IUYHbIX METOI0B TO3HAHUS.

3) padora c uHpopmManmeii:

OPHEHTHPOBATHCSA B PA3NUYHBIX HCTOYHHMKAX HHGOpPMAIMU (HAYYHO-TIONYJSpHAs JIUTEpPaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe ocoOusi, pecypcsl MHTEpHEeTa), aHanM3upoBaTh WHPOPMALIUIO
pPa3NMYHBIX BHAOB M (OPM MPEACTABICHUS, KPUTHYECKH OICHUBATH €€ JIOCTOBEPHOCTH U
HETIPOTHBOPEYHBOCTD;

(hopMySIUPOBaATh 3aMPOCH U MPUMEHAThH Pa3jIMYHbIC METOBI IPU MMOUCKE M 0TOOpe MH(OpMAIIUY,
HE0OXOIMMOM IS BBITTOJTHEHMS Y9eOHBIX 33/1a4 OIPEIeIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HUCMOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUH H
Pa3IMYHBIX IONCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOWpATh ONTHUMANBHYIO (GOpMy TMpencTaBieHds WHGOpMAUN (CXEMBl,
rpad¥Ky, AUArpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayeCTBE CPEACTBA MPH padOTe C XMMHUYECKOH MH(OpMaIuen:
NPUMEHATh MEXINpeaAMeTHbIe ((PU3NUECKHe ¢ MaTeMaTH4ecKHWe) 3HaKH UM CHMBOIIBL, (OpMyJIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh M MPE0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

OgJiaieHHe yHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH J1I€CTBUAMU:

3a7aBaTh BOIPOCHl MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ JIUaliora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJICH, (i)OpMyJ'II/IpOBaTb CBOM NPCAJIOKCHUA OTHOCHUTCIBLHO BBIIIOJTHCHUA HpeI[HO)i(eHHOﬁ
3a/1a4u;

BBICTYIIaTh C TIPE3CHTAllMeld pPe3yJbTaTOB II03HABATEIBHOW JICSTEINBHOCTH, ITOJYYEHHBIX
CaMOCTOSITETIbHO HWIIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIMOJHEHHH XHUMUYECKOTO JKCIEPUMEHTA,
NPaKTHYECKON PabOTHI 110 MCCIIIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, PeAIN3aluy YIeOHOTO IPOEKTa
1 (opMyIHMpPOBATH BBIBOAKI IO PE3yabTaTaM MPOBEAEHHBIX HCCIIETOBAHUN MyTEM COTIIACOBAHHS MO3UIIMI
B X07Ie 00CYXIeHUS 1 OOMEHA MHEHUSMU.

Osjaenne yHUBePCAIbLHBIMH PeryJIsTHBHBIMH JIeHCTBUAMU:

CaMOCTOATEIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATENIBHYIO AESTEIbHOCTD, ONPEAess
e€ menM W 3amadyd, KOHTPOJIMPOBAaTH M IO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBATH IpeIJlaracMblit
QITOPUTM JICHCTBHI TPH BBINOJHEHUH Y4YeOHBIX M HCCIENOBATEIbCKUX 33/a4, BBIOMpaTh Hamboiee
3¢ eKTUBHBII CrI0CO0 MX pEIICHUs ¢ YYETOM IOJIYUYCHHS HOBBIX 3HAHMU O BEIISCTBAX M XMMHUYECKHX
peaKuusix;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH AEATEIPHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpranndecKkas XUMHUD» OTPAKAIOT:



c(hOopMUPOBAHHOCTh TIPEACTABICHUN O XHUMHYECKOW COCTaBIAIONICH €CTECTBEHHO-HAYyJHOM
KapTHUHBI MHPa, POJIM XHUMHHU B MTO3HAHWUH SBJICHUNA TPUPOIBI, B (DOPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH TPaMOTHOCTH, HEOOXOAWMOW AJSl pElICHUs] MPAaKTHYECKHX 3a1ad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

BIa/JICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIllde MOHATHS
(XMMHYECKM ~ DIIEMEHT, aToM, DJJCKTpOHHAas  000JlloYKa aroMa, MOJIEKyJa, BaJEHTHOCTS,
ANIEKTPOOTPULIATENIFHOCTh, XUMHAYECKasl CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTass W COKpamEHHAA),
MOJIb, MOJISIDHAs Macca, MOJSPHBIM 0O0BEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
W30MEpUsl, U30MEPhL, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOI U a30TCOACpIKAIIME
COEJIMHEHMSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHumdyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKUHN S3BIK XHMHH; MHPOBO33PEHUECKHE 3HAHWS, JIEXKAIIHe B
OCHOBE TIOHMMaHUsI IPUYNHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHYECKUE CBEACHUS O
CBOIICTBAx, COCTaBe, MOMYYCHHH W 0€30IaCHOM HCIOIB30BAHUH BAKHEHIINX OPTaHUYECKHX BEHIECTB B
OBITY ¥ IPAaKTUIECKON AEATEIHHOCTH YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEpPHbIC TPU3HAKK MOHSATHHA, YCTaHABIMBATh WX
B3aUMOCBSI3b, HCIIOJI30BaTh COOTBETCTBYIOIIME IMOHSITUS MpPU ONHCAHMM COCTaBa, CTPOCHHS U
MPEBPAILEHUI OPraHUYECKUX COESTMHEHHUI;

c(hOpMHUPOBaHHOCTh YMEHHH WCIOIB30BATh XHMHUYECKYIO CHUMBOIHUKY JUII COCTAaBJICHUS
MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpamEHHON) (OpPMYyNT OpPraHUYECKUX BEIIECTB U
YpaBHEHUH XWMHYECKHX peaKIMH, H3rOTaBIMBAaTh MOJEIHM MOJEKYJl OpPraHWYeCKHX BEIIeCTB s
WUTFOCTPALUX UX XUMHUYECKOTIO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAaHHOCTh YMEHHWH YCTAHABIMBATH MPUHANJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yTrIIeBOIOPOIbI,
KHCITIOPOJ] U a30TCOMEPIKaIINe COSAMHEHUs, BRICOKOMOJIEKYIISIPHBIE COeNUHEHUs ), NaBaTh UM Ha3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TPOMHJIEH, aleTHIIeH, JSTWICHININKOJIb, TJIHIEPHH, (EeHo,
dbopmanbreruy, amneTalblerd]l, MYypaBbHUHAs KWCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapHHOBAsI KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, HEeJIT0I03a, TIHIINH);

c(hOpMHUPOBaHHOCTH YMEHHUS OTPEAEISATh BUIBI XUMUYECKON CBS3HM B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIE U KPATHBIE);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITH MTOJIOKESHUS TEOPUHU CTPOCHHS OPTaHNYECKUX BEIIECTB A.
M. BbytnepoBa 1isi OOBSCHEHHS 3aBUCHMOCTH CBOKHCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXpaHEHHUs MacChl BEIECTB;

c(hOpMHPOBaHHOCTh YMEHHI XapaKTEpPH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE W XUMHUYECKUE
CBOICTBA TUITMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STHJIEH,
MIPOTWIICH, aleTwieH, Oytanauen-1,3, mMetunOyraauen-1,3, GEH30J, METaHON, 3TAaHOJ, STHIECHTIUKOJb,
rMneprH, (HEHON, aleTanblern]l, MypaBbHHAsA W YKCYCHAas KHCJIOTHI, TIOKO3a, KpaxMal, IEeJUToiI03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPHUPOBATh TEHETHYECKYIO CBS3b MEXAY HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLHUI C UCIIONB30BaHUEM CTPYKTYPHBIX hopMyIT;

c(OpMHPOBAaHHOCTh YMEHHUS XapaKTepPH30BaTh WCTOYHHMKH YTIIEBOJOPOHOTO CHIPhs (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HMX TMepepadOTKM M MPAaKTUYECKOe INPHUMEHEHHE NPOIYyKTOB
nepepadboTKH;

c(hOpMHUPOBAaHHOCTh yYMEHHUW MPOBOJIUTH BBIYUCIEHUS 1O XHUMHYECKUM YypaBHEHHSIM (Macchl,
00bEMa, KOJMMYECTBa MCXOJHOTO BEIIECTBA WJIM MNPOIYKTa PEaKUWU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIINN );

c(hopMUPOBAaHHOCT, YMEHHH BIANETh CHCTEMOW 3HAHWA OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, HCIONB3yEMBIX B XHMHU NPH H3YyYEHHH BELIECTB M XMMHUYECKHX SBJICHUH (HaOmoneHwue,



W3MEpeHHe, OSKCIIEPHMEHT, MOJEIMPOBAHME), HUCIONb30BATh CHCTEMHBIE XUMHYECKHWE 3HAHUSA IS
MPUHATHS PEIICHNA B KOHKPETHBIX JKU3HEHHBIX CHTYAllWsIX, CBSI3aHHBIX C BEIIECTBAMH M WX
MIPUMCHEHUEM;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAAaTh TpaBWiIa TIOJIB30BAHHMS XHMHUYECKOW TIOCYIOH U
nab0paTOpHBIM 00OpPYJOBAaHUEM, a TaKKe NpaBuUiIa OOpaIICHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSAMH T10 BBITTOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBaHHOCTh yMEHWH IUIAHUPOBATh W  BBHIONHATD XUMHYECKHH  OKCIIEPHMEHT
(npeBpallieHus: OPraHUveCKUX BEIECTB IMPU HATPEBAHWH, MOJIYUCHUE STWICHA U M3YYCHHE €r0 CBOWCTB,
KaueCTBEHHbIE PEaKINHW OPraHWYeCKHX BEIECTB, IEHATypanus OENKOB IMPH HArpeBaHWH, I[BETHBIC
peakiuu OEKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0E30MACHOCTH MPU OOPAIICHUH C BEIIECTBAMU U
a0b0paTOpHBIM O0OPYIOBaHUEM, NPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aMCH  YPaBHEHHWH COOTBETCTBYIOIIMX peakmuii W (opMymmpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3ynbTaToB;

c(hOpMHUPOBAaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMHYECKYI0 HH(MOpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelIcTBa MaccoBoi nHpopMarun, UHTepHET u OpyThX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh NPAaBHJIa YKOJOTUYECKH I1IeJIECO00Pa3HOro TOBEICHHS B
OBITY W TPYHOBOH AEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3J0POBBS M OKPYKAIOMIEH MpUPOTHON
Cp€abl, OCO3HAaBaTb OMACHOCTH BO3)Z[€I71CTBH$I Ha JXUBBIC OPraHU3MbI OHpG}ICJ’IéHHLIX OpraHu4eCKux
BelecTB, MoHMMAas cMbIchn mokaszarens [IJIK, moscHAT, Ha mnpumepax CIocoOBl yMEHBIICHHUS U
MIPEIOTBPAIIICHUS UX BPEITHOTO BO3/IEHCTBHS Ha OPTaHNU3M YEIIOBEKa;

JJIsA o6yqa}0u11/1xc;1 C OrpaHM4YC€HHBIMH BO3MOXHOCTAMHA 3J0POBbA: YMCHUC IMPUMCHATH 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHWSI BEMIECTB U XUMUIECKIX SBJICHHUIA;

JUISL CIIENBIX M CIa0OBUIALIMX OOYYAIOUIUXCSA: YMEHHE HCIOIb30BaTh Pelibe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiis i 3anucu XuMUIeCKUX GOPMYIIL.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuUecKasi XUMUsD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA: O XHMHUYECKOH COCTaBJSIONICH ECTECTBEHHO-HAYYHOH
KapTUHBI MHPA, POJIM XHUMHHU B MTO3HAHWUH SBJICHUN TPUPOIBI, B (POPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOMMMOM JUIS PEUICHHS MPAKTUYECKHX 3a1ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON CPE/IE;

BJIQZICHUE CHCTEMON XMMHMUYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraloLIUE MOHITHUS
(XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBI 00BEM, BAJIGHTHOCTB, JIIEKTPOOTPUIATENLHOCTh, CTENCHb OKHCICHHS, XUMHYECKas CBS3b
(xoBaneHTHAs, MOHHAS, METAJUITMYECKasi, BOJOPOHAS), KPUCTAIIMIECKAsT PEmIETKa, TUITBI XMMHYECKUX
peakUuii, pacTBOp, ANEKTPOIUTHI, HEIIEKTPOJUTHI, SIEKTPOIUTUYECKAs AUCCOLUUALUSA, OKHUCIUTENb,
BOCCTaHOBUTEIh, CKOPOCTh XMMHUYECKOW PEaKINH, XUMHUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS
3JIEKTPOJIUTUYECKON AUCcolauu, nepuoauyeckuii 3akoH . . MenneneeBa, 3aKk0OH COXpaHEHUSI MAacChl
BEIIECTB, 3aKOH COXPAHEHUS W TPEBPAIEHUS SHEPTUH NPHU XUMUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK XWMHH, MHPOBO33PCHUCCKHE 3HAHUS, JIeXKaIlFe B OCHOBE ITOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUH, (DaKTOJIOTHYECKHE CBEICHHUS O CBOHCTBAaX, COCTaBE,
MOJNy4YeHUH U OE€30MaCHOM HCIONB30BAaHUHM BXHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPAKTHYECKOH IeATETFHOCTH YEI0BEKa;

c(hOpMUPOBAaHHOCTh YMEHHWH BBISBISATh XapaKTepHbIC NPU3HAKH MOHSTUH, YCTaHABIWUBATH WX
B3aMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIONINE TTOHITHSI TIPU OMUCAHUN HEOPTAHWUYECKHUX BEIIECTB U MX
IIpEBPALLECHUN;



c(hopMHPOBaHHOCTh YMEHHUI HCITOIBF30BaTh XUMHUYECKYI0 CHMBOJHKY IJISI COCTaBICHUS (OpMyI
BEIICCTB M ypaBHCHHH XHMHYECKHMX peakiui, cucremarnueckyro HomeHkiaatypy (IUPAC) wu
TPUBUAIBHBIC Ha3BaHUS OTJEIBHBIX HEOPIraHUYECKUX BEIIECTB (YrapHbIH ra3, YIIeKHCIbIA ra3, aMMHUaKk,
raméHasi I3BeCTh, HerameéHast H3BeCTh, MTUThEBASI COMA, IUPUT U APYTHUE);

c(OpMHPOBAHHOCTh YMEHHH ONpEeAeisiTh BAJICHTHOCTh W CTENEHb OKUCICHHUS XHMHYECKUX
9JIEMEHTOB B COEAMHEHHAX PA3IMYHOIO COCTaBa, BUJA XHUMHUYECKOH CBs3M (KOBaJICHTHAs, MOHHA,
MeTaJTMYecKasi, BOJIOPOIHAS) B COSOUHEHUAX, THIT KPUCTAIUIMYECKOW PEIMIETKA KOHKPETHOTO BEIIECTBA
(aTromHasi, MoONEKyJspHas, WOHHAs, MeETalIMuecKas), XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPTaHWYECKNX COEIMHEHU;

c(OpMHPOBAHHOCTh YMEHHH YCTaHABIMBATh MPHHAMICKHOCTh HEOPraHMYECKHX BEHIECTB MO HX
COCTaBy K ONpeAeTEHHOMY KJIacCy/Tpymie COeANHEHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAaIUIbI,
OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COJH);

c(OpMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Nepuoanyeckoro 3akona JI. M. Menaeneesa u
JIEMOHCTPHUPOBATD €r0 CHCTEMATH3NUPYIOIYIO, OOBSICHUTENBHYIO M MPOTHOCTUYECKYIO (DyHKIIHUH;

c(hOpMHUPOBaHHOCTh yMEHHH XapaKTepHU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
anemeHToB 1-4 mnepuomoB Ilepmommnueckoit cucteMbl xumuyeckux 3neMmentoB JI. M. Menneneena,
UCIIOJIB3YS TOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOHUTAIN», «IHEPTETHYCCKHUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XMMHYECKHX DJIEMEHTOB M UX COCAMHEHUH MO TEepHOAaM H
rpynmnaM [lepuonnyeckoit cuctemsl xumuieckux siemeHToB /. V1. Menneneena;

c(hOpMHUPOBaHHOCT, YMEHWH XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XHUMHYECKHE CBOWCTBA
HEOpPraHWYEeCKUX BEIIECTB Pa3lMYHBIX KJIACCOB, MOJATBEP)KAATh CYIECTBOBAHHWE T'€HETHUYECKOH CBSI3U
MEXIy HEOPTraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YpPaBHEHUH COOTBETCTBYIONINX XUMHYECKHX
peaxkuuii;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIUPOBATH XUMHUUECKUE PEAKIINUH 110 Pa3IMYHBIM TPU3HAKAM
(ducay W COCTaBy pearupyrolnX BEIIECTB, TEIUIOBOMY J(PQEeKTy peaklnu, HU3MEHEHHIO CTeleHei
OKHCIICHHS 2JIEMEHTOB, 00paTHUMOCTH PEaKIINH, YUACTHIO KaTall3aTopa);

c(hOpMHUPOBaHHOCTh yYMEHWH COCTAaBISTh YpaBHEHUS pPEaKNUi pPAa3IWYHBIX THUIIOB, TOJIHBIE U
COKpAaIllEHHBIC ypaBHEHUS peaKkiuii HOHHOTO OOMEHa, YUUTHIBas YCIOBHUS, MPH KOTOPHIX OTH PEaKIuH
WIYT 70 KOHIIA;

c(hOpMHUPOBaHHOCT, YMEHHUI MPOBOJWUTH PEAKIWH, IOATBEPKIAIONINEe KAaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIECTB, PACIIO3HABATH OMNBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax HEOPTraHWMYECKUX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI PACKPHIBATh CYNTHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIUN
MOCPEJICTBOM COCTAaBJICHUsI JJIEKTPOHHOTO OajlaHca 3TUX PEaKITii;

c(hOpMHUPOBaHHOCTh yYMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOH peaknuud OT
pa3IMYHBIX (HaKTOPOB; XapakKTep CMEIIEHHS XUMHYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzeiictBus (npuniun Jle lllarense);

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XUMHUYECKHE IMIPOIECCHI, JIeKAaIIHne B OCHOBE
MPOMBIIIIIEHHOTO TIOJTYYEHHsI CEPHOI KHCIIOTHI, aMMHUaKa, a Takke cHOpMHUPOBAHHOCTH MPEJICTABICHUN
00 00LIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHYECKUX MPo0IeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(hOpMHPOBAaHHOCTh YMEHHWH MPOBOAWUTH BBIUMCIICHHS C HWCIOJIB30BAHHMEM IIOHITHS «MaccoBas
JIOJISl BELIECTBA B pACTBOPE», 00bEMHBIX OTHOIIICHUH Ta30B MPH XUMUYECKUX PEAKIIUIX, MACCHI BENeCTBa
Wi 00bE€Ma Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce I 00bEMY OJJHOTO M3 YUACTBYIOIINX B
peaKIMy BEIECTB, TEIJIOBOTO A(PQPEeKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHsT Macchl BEIIECTB,
NPEBPALICHUS 1 COXPAHEHUS SHEPTHH;

c(hopMUPOBAaHHOCT, YMEHHM COOJIOATh TIPAaBWJIA TIOJIG30BAHUS XWMHYECKOH TOCYIOH U
nabopaTopHbIM O0OPY/IOBaHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH T10 BBITTOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB;



c(hOopMHUPOBAHHOCTh YMEHMH IIIIAHUPOBATH U BBIIOIHATh XUMUYECKUN SKCIEPUMEHT (pa3jioKeHue
IEepOKCcHIa BOAOpOJa B IPUCYTCTBUM KaTalu3aTopa, OIpPENENICHUE Cpellbl PAacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATBHOTO HHIMKATOPA, BIMSHUE PAa3NUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKuu, peakuuyu HOHHOTO 0OMeHa, KaUeCTBEHHBIE PEaKLUK Ha Cyib(daT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHMOH aMMOHHS, pelIeHHe SKCIIEPUMEHTANbHBIX 331ay 1o temMaMm «Metamie» U «Hemeramns») B
COOTBETCTBHHU C MpaBHJIAMHU TEXHUKU OE30MACHOCTH MPH OOpallleHHH C BEIECTBAMH M J1a0OPaTOPHBIM
000pyIOBaHHEM, IIPEACTABIATh PE3yIbTaThl XUMUUYECKOI'O 3KCHEPUMEHTa B (OpME 3alUCH ypaBHEHHUM
COOTBETCTBYIOIIMX PEaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

chOPMHUPOBAaHHOCTh ~YMEHMH KPUTHYECKH AaHAJIM3UPOBaTh XHMHUYECKYI0 HH(popMaiuio,
MOJTY4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeACTBAa MaCCOBOM KOMMYHHUKaLUK, VIHTepHET U APYTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW IEATENBHOCTH B LESIX COXPAHEHHUS] CBOETO 3[0POBbSI U OKPYXKAIOIIEH NPUPOIHOI
CpeJibl, 0OCO3HaBaTh OMACHOCTH BO3/EWCTBUS HA JKHUBBIE OPraHM3MBI OINpPECIEHHBIX BEIIECTB, MOHUMAs
cmbicn nokaszarensa ITJIK, moscHsATh Ha mpuMepax CrIocoObl YMEHBUIEHUS M IPENOTBPAILICHUS HX
BPEIHOTO BO3JCHCTBHUS HA OPraHU3M Y€JIOBEKa;

JUIA o6yqa}ou11/1xc;1 C OrpaHU4YC€HHBIMH BO3MOXHOCTAMHA 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX METOAAX MTO3HAHUS BELIECTB M XMMUYECKUX SIBJICHUI;

JUI CIIENBIX W cHaOOBHIAIIMX OOYYaroOIMXCS: YMEHHE HCIIONb30BaTh PENIbe(hHO-TOUCHHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmicu XuMU9eckux GopMyIL.
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