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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTENbHON MPOTpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHbIE 00pa30oBaTEIbHBIE IMPOrPAMMBI, U OCHOBHBIX MOJOXKEHHH «CTpareruum pa3sBUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeru 0O0y4eHHUs, BOCIUTAHUS U pa3BUTHUS OOydarOIIMXCS CPEeACTBAMHU y4eOHOro ImpeaMera
«Xumus» s 10-11(11-12) winaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIICTITYaJbHBIC
nojoxenus PI'OC COO o B3aMMOOOYCIOBJICHHOCTH IIE€NIeH, CoJAepKaHUusl, pPe3yJbTaTOB
oOyueHus U TpeOOBAHUN K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aluM, SBISIETCS HEOTbeMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COJACpPNKaHUE M MOCTPOCHHE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOILIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOHl BKIaja B
(opMupOBaHHE PALIMIOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/1aHUE LIEIOCTHOTO MPEACTABICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXHBIMHU 00JaCTAMHU ITPUMEHEHMSI.

TecHo B3aumoneicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HampaBiieHa Ha pelleHHe MI00aJbHBIX MPOoOJIeM YCTOHYMBOTO Pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOJDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001ACTAX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0230BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKO XUMUH (C BKIIOUEHUEM
3HaHUH U3 0o0uIel XUMHM) U OopraHndyeckol xumuu. dopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanusi KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XWUMHH BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenus 00 M3ydaeMbIX B KypCE€ BEILIECTBaX AAIOTCSI B Pa3sBUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHUSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKHE CBEJEHUS O BEIIECTBAX U XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMM COAEpXkKAHUSA, HWMEIIINMHA
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAXKEHHUS K IpoIecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENIbCKUX 3adad. B memnoM coaepxanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPraHMYECKOTO M OPraHuYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH HKOJIOTHUECKUX MpoOsieM, a Takxke MmpoodiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaAMMOM IO XMMHUHU MOJAXOJbl K ONPENEICHUIO COJEPKAHUS U MOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATENbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBICHUEM MEpPBOCTENEHHOM 3HAYMMOCTH
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPHUTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBIMYCKHUKA 0OI€00pa30BaTEIbHON OpraHU3aINH,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBsa3m ¢ 3TMM TpW HW3yYeHHH TIpeaMeTa «XHMHES» JOMHHHPYIOIIEe 3HAYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku uHpOpMaIMu, HEOOXOIUMBIX JUIsi TPUOOPETEHHUS OTIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OPraHM3M 4YeJIOBeKa U MPUPOJIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl MOMCKA U aHalln3a Y4eOHOM M Hay4YHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUHU U MPOBEACHUU XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTONIBE30BAHUS, TOMOJTHEHUS JHEPreTUYECKUX PECYPCOB M COXpPAHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpemHero ooOiiero oOpazoBaHus npeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 kmacce — 34 gaca (1 yac B Hememo), B 11
kiacce — 33 yaca (1 yac B Heziemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  Kkinaccuukanuu — OpraHmdeckux  BemecTB.  Homenkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHWYeCKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHI pAl. DTUIEH U MPONUIEH — MPOCTEHUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuy ruIpUpPOBaHUs, rajJoreHUPOBaHUS, TUAPATAIINH, TOPEHUS), IOJTydYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METObl U3YUYECHHs BEIIECTB M MX IPEBPALLICHUNA: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHble OAHOATOMHBIE CIUPTBL. MeETaHON M STaHON: CTpoeHHe, (uznyeckue u
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHIEHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYEeCKue U
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@eHoJI: CTPOCHHE MOJEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpenieibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsl KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MbliIa KaKk COJM BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaIus yriaeBo10B (MOHO-, TU- U TIOJIMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpoKEHHE TJIIOKO3bl), HAXOXKJIEHHE B MPUPOAE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcunom Mmenu(ll)), ampaernmoB (okucineHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYEeCTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak amQoTepHble OpraHudyeckue coeavHeHus. Dusnueckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHas CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWCTBa OEJNKOB: THJPOJN3, JeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



DKClepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHUHTE3, KIACCUPHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHHE, HW3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIeBble MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHU4ecKui dmeMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM U NeproiaM. 3Ha4€HHE NIePUOANYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomoponHas cBs3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKAIIUX K Pa3IUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHUMbIE PEAKITHH.
Xumuyeckoe paBHOBecue. DakTOpPbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle [Hlartense.



OnexrponuTtnueckas auccouuanus. CunbHble M ciaOble 31eKTpoauTbl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun «[lepuoanueckas cuctema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHuUe
MOJIEJIe KPUCTAJUIMYECKUX peHmETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE ITEPOKCHAA BOJOPOJA B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJICHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBAs JIOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxenune HemeramioB B Ilepuoanyeckoin cucTeME XMMHUYECKUX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. DuU3MyYecKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPE KUCIIOpoa, cepbl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxkenne metamioB B [lepronyeckoil cuCTeMe XUMHYECKUX AJIEMEHTOB JI.
N. MenneneeBa. OcCoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aToMOB MeTayioB. Oomiue
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEHIINX METAIOB (HATPUH, KaMid, KajabllUi, MAarHUM,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[ppuMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKClepUMEHTANIbHBIE METOJbl H3YYEHUS BEIIECTB M MX MPEeBpalICHUI: H3ydeHHE
KoJuleKiMu «MeTajuibl U CIJIaBbl», 00pa3lloB HEMETAIIOB, pEIICHHE SKCIEPUMEHTATbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHUCIOT U LIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB 0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B oOecriedeHur 3KOJIOTUYECKOM, SHEPreTUYeCKOM 1 MUILEeBON 0e3011acHOCTH,
pazBuTuM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB U XUMHYECKHX
peaKkiuu.

[IpencraBnennss 00 OOMMX HAayYHBIX TPUHIHUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUAIOB: BAXHEHIIME CTPOUTENbHBIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBmiIa 6€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM JKU3HM.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU U3y4CHHUH OOIIEH M HeOpPraHU4YeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,



TaK WU NOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPOAIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CeJIbCKOXO031CTBEHHOE IIPOU3BO/JICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaliOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejHero ofmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOGHHS IpeAMeTa «XHUMHUS» Ha YpPOBHE CpeaHEro oomiero oOpa3oBaHHA
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJTOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI 00Y4arOUIMMHCSA CBOUX KOHCTUTYLIMOHHBIX ITpaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTHU MPH CO3/1aHUU YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHUsS K HMCTOPUYECKOMY M HAy4HOMY HAacJEOUI0 OTEYECTBEHHOU
XUMUHY;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIIBHBIX TOUCKOB, TIOCTOSIHHOTO TPy/Ja YUEHBIX U IPAKTUKOB;

UHTepeca M TO3HABaTEJIIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUNA STUX MOCTYIKOB;

4) popMuUpOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBWJI 0E30TIACHOTO OOpaIleHUsl ¢ BEMIECTBAMH B OBITY, MOBCEIHCBHON
KU3HHU U B TPYIOBOMU JEATEIHHOCTH,

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJEJACTBUN W HENPHUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aJKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWH TMPAKTUYECKUX 3a7ad COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TPYJa U pe3yJabTataM TPYA0BON JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymiei mpodeccun U peam3anui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11EeJIECOO00PA3HOTO OTHOIICHUSI K IPUPOJIE, KaK HCTOYHUKY CYIICCTBOBAHHS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHHUSI SKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpeIbl;

0CO3HAHUS HEOOXOIUMOCTH HCITOIb30BaHUS JOCTHXKCHUN XUMUHU IS PEIICHUST BOTIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHMA, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U NMPEIOTBPAIIATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTUBOCTOSITH MJICOJIOTHU XeMO(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU 1IEJIOCTHOTO TMPEICTaBICHHs 00 OKpYy>KaloIeM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHON IUBWIM3ALMU: B €€
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHn! YCIOBHI yCHEIIHOTO Tpy/Ja U SKOJIOTUYECKH KOM(DOPTHON KU3HU KAXKIOTO 4ieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHMS SBJICHUI OKPYXAIOIIEr0 MUpa M MPOHMCXOAIIUX B HEM W3MEHEHMH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB U MMEIOIIMUXCS ITaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENIFHO UCTIOIh30BATh XUMUYECKHAE 3HAHUS ISl PELICHHUS 1Tpo OeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYAIOIIMXCS MEXAUCHUIIIIMHAPHBIE
(MexTmpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAOIIKE HEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIHOM KOMIETEHIIMN 00Yy4aroIInXCsl;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU IEHCTBUSMU.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LN JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH U YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCYyX ACHHsS (MHIYKTUBHBIC, IEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATH MOICTbHBIC TIPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENbHBIC MPEACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUN.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTAa MO3HAHUS U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS M TIPOBEICHHS YUYCHUYECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJIOM IMPOIEcca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISITE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PEUICHHS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JTUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpPaBOYHBIE T1OcoOms, pecypcsl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTb;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpPMY MpeICcTaBiIeHUs] HHPOPMAIMU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble ((pU3ndeckne W MaTeMaTHYecKHWe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJI¢ AHANOra W/WIA JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3eHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiajeHHe YHMBEPCAIbHBIMH PEryJIATUBHBIMU A€ CTBUSMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIMIOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YJIbTAaThl OCBOCHUA KypCa ((OpFaHI/I‘{CCKa}I XUMUA» OTPAKAIOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBICHUN MPHPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUS! W KYJIbTYpBl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs
pelieHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouue
MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpam€éHHas), MOJIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpIKAIINE COSAMHEHUSI, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUIECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI S3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS, JIS)KAIIHNEe B OCHOBE TOHMMAHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH eI TeTHHOCTH YEJIOBEKa,

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTaHABINBATh
WX B3aMMOCBSI3b, HCIIOJIF30BaTh COOTBETCTBYIONINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHWH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHUYECKHX PEAKIMH, W3TOTABIMBATh MOJIENH MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhe COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), NlaBaTh MM Ha3BaHUs 1O cucreMmarndeckord HomeHknatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIerui, aneTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAas KUCIOTA, TIII0K03a, (PpyKTo3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHU4YeCKHUX
BemecTB A. M. byriepoBa s 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIMMYHBIX MPEJICTABUTENCH PA3TUYHBIX KIACCOB OPraHUYECKHUX BEIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCJIOTHI, TJIOKO3a, KpaxMai, IeJUll0j03a, aMMHOYKCYCHAas KHUCJIOTa), WIIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXAY HMUMM YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MpUPOIHBIN Ta3, yroib), CHOCOOBI MX MepepabOTKM M NPAaKTUYECKOe MpUMEHEHHE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKLIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKIIHH);



c(OpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUU
(mabnrofeHre, W3MEpPEHUE, OKCIEPUMEHT, MOJCIUPOBAHKE), WCIOJIB30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
nmabopaTopHBIM 000PYIOBaHUEM, a TAKXKe TIPaBHUiia OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHYECKUH JKCIICPUMEHT
(TpeBpallieHHsi OpraHUYECKUX BEIIECTB MPH HAarpeBaHHUH, MOJYYCHHUE ITHIICHA M U3yYCHUE €ro
CBOWCTB, KAueCTBCHHBIC pEAKIMH OPraHMYeCKUX BEIECTB, JIeHATypauus OEJIKOB MpH
HarpeBaHWH, [BETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu 00pallleHUH C BEMIeCTBAaMU U JabOPaTOPHBIM 000PYTOBAHUEM, MPEACTABISTH PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3amucH ypaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUA U
(hopmMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOM MHpopmanuu, UHTEpHET U ApyTruXx);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOHM MAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXaloIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
OTNpeeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokasarens [IJIK, mosicHATh Ha
npuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPETHOTO BO3IEHCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHHUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins s 3anmucu xumuueckux Gopmys.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpraHW4YecKas XUMUsD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIIONICH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (OPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHus MPaKTHYEeCKUX 3a7ad U JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- BIIEKTpOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUILIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METANIMYECKAas, BOJOPOIHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJMTHYECKAs JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEDL, CKOPOCTh
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JJEKTPOJIUTUYECKOM Aucconmanuu, nepuoanueckun 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHMS W IPEBPALLCHUS DHEPIUU IPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE [OHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHHH,
(hakToNOrHYecKue CBEJICHUSI O CBOWCTBAX, COCTaBE, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YeJI0BEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONKCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHHUYECKUX BEHICCTB (yrapHblid ras,
YIJIEKUCIbIA Ta3, aMMHUaK, raméHas W3BECTb, Herali€Has W3BECTb, NUThEBas COJa, MUPUT U
JApyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTajyIn4yecKasi, BOJOPOJHAs) B COEIMHEHUSAX, TUIl KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBy K ONPEJeIEHHOMY KJIacCy/TpylIe CoelMHEHUH (IpoCThie BEUIECTBA — METAJLJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSCHUTENIBbHYI0 U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpMHUPOBAHHOCTh ~YMEHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OONIME XUMHYECCKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYEeCKMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOpMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XUMHUUYECKUE PEAKIMH IO Pa3InYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J3(PQeKTy peakuuu,
W3MEHEHHUIO CTETEHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEaKIUN pa3IUYHbIX THIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS pEaKkUUid MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHHUM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN PEaKIH OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOIECCHl, JIeKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHHUSI CEpHONW KHUCIOThI, aMMHaKa, a Takke c(OpMUPOBAHHOCTh
npejcTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpobiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWH Ta30B NPH XUMHUYECKUX
peakimax, Macchl BellecTBAa MM 00BbEMA Tra30B MO HM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHUS SHEPTHU;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH W BBIMOJHITh XUMHUYCCKHHA OSKCIECPHUMCHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KAaTalM3aTopa, OMPEACTICHHUE CpPEeIbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, PEaKklUd HOHHOTO OOMEHAa, KAaueCTBCHHBIC PEAKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIBHBIX
3amaq mo temaMm «Metawmey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PY0BAHUEM, ITPEJICTABIIATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuii U GopMYITHUPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCOBOW KOMMYHHKAIUHW, MHTepHET
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHUH COONIOAATH TpaBWia HSKOJOTHYECKH IIEJIeCO00pa3sHOTo
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY)KafoIeH TPUPOJTHON Cpelibl, 0CO3HABATh OTMACHOCTh BO3JICHCTBUS Ha YKHBBIC OPTAHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAas cMbICT Tokasarens [1JIK, moscHATs Ha mpuMepax CITIOCOOBI
YMEHBIIICHUS U IPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmys.
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