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[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oO0mero ooOpa3zoBaHUs
pazpabotana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanpHOl 00pa30BaTENBHON MPOTpaMMbl CpeHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), npencraneHHbix B dDenepanbHOM  rOCYJIapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeoOHOTO
npeaMera «XuMus» B 00pa3oBaTesibHbIX opranuzauusax Poccuiickoit denepanuu,
peanu3yromKX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniuranus B Poccuiickoin @eneparuu Ha nepuoa o 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO11eit crpaterun oOy4YeHus, BOCIUTAHUSL U Pa3BUTHUSL 00YUaIOIIUXCS Cpe/ICTBaMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHble nonoxeHus ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMsl, PE3yJIbTaTOB OOyUYeHHsT U TpeOOBaHWI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAaMH
00111e00pa30BaTeIbHONM  OpTraHW3aIiy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX LIEHHOCTEH, MPUCYIINUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o00pa3oBaHUs. OJTH I1EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJI0BEKa, a TAKXKE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
U MpUpOJHOHN cpene. Peanusyercss xumuyeckoe oOpa3zoBaHUE OOyYarOLIMXCS Ha
YPOBHE CpeIHEro 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « XUMHUSI»,
collepKaHUe M TOCTPOCHHE KOTOPOrO OIpEeAeieHbl B MPOrpaMMe MO XHUMHH C
y4€ToM crneuupuKd HayKd XUMUH, €€ 3HA4eHHs B IO3HAHUM NPUPOJBI U B
MaTepHaIbHON KU3HU OOILECTBA, a TAKXKE C y4ETOM OOIMIMX LEJIeH M MPUHLHUIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanumn.

XHUMHSI KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0COoOyI pOjb B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3JaHUU HOBOM 0a3bl MAaTepUAIbHOU KYyJIbTYpBHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHPOBAHUE PALIMOHATIBHOIO HAYYHOTO MBILLUICHMS], B
CO37laHUE LIEJIOCTHOI'O MPEICTAaBICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €IMHCTBE
NpUPOABl U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHMUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOThEMJIEMOM YaCThIO MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIELIHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HanpaBlieHa Ha peLICHUE
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPbEBOM,
HHEPreTUYEeCKOH, MUILEBOM, IKOJIOTrMYECKON 0€301acHOCTH U OXPaHbI 310POBBSI.

B coorBercTBHM C OOIIMMH LENSIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHb
U3YYEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOJUMYID UM JJid  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B KU3Hb COILMyMa, MPOJOILKEHHS
0o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisromuMu  npeamMera  «XUMHsD»  SBISOTCA  0a30Bble  KypCehl —
«Oprannueckas xumusi» U «OOmasgs M HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM M0 HEOPTaHMYECKOM XUMHUHU (C BKJIFOUCHUEM 3HAHUU U3 OOIIEH XUMUU) U
oprann4ecko xumuu. @opMupoBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra o00ecrneurnBaeT BO3MOXXHOCTH PACCMOTPEHHUsI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATHHI, 3aKOHOB U TEOPUI XUMHH.

Crpyktypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOopraHuveckas XUMus» cpopmMupoBaHa B NIpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TNOJXO0Ja K U3Y4YeHHI0 y4eOHOro wmarepuana M oOOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOol XHWMHHM BEUIECTBA
paccMaTpHUBalOTCd HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHUX
COCIMHEHHUH, a Takke Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
MIPEICTaBICHUI O CTpoeHuH BeriecTB. CBeeHus: 00 N3ydyaeMbIX B Kypce BELIECTBaxX
JAI0TCSA B Pa3BUTHH — OT YIJIEBOAOPOJOB /10 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenuHeHuM. B Kypce  OpraHM4ecKOd  XHMHUM  IIOJYYalOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYATILHbIE
MIPEICTABIICHUA O XUMUYECKOM CBS3M, KIaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHHs B mpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHuUs
TEOPETUYECKU Marepuan M (PaKTOJIOrMYECKUE CBEJEHUS O BellecTBax U
XUMHYeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» OOy4YaroIIMMCSl TPEAOCTaBISAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULHUH,



Iy0Xe TOHSATh MCTOPUYECKOE H3MEHEHHEe (YHKIHMI »TOro 3akoHa — OT
o0o0maroiiei 10 00bSICHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWM O BAKHEHUINIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKAaHUS T0NOJIHAEeTCs B Kypcax 10 u 11 knaccoB anemMenTamu
COJICpKaHMsI, UMEIOUIUMHU KYJIBTYPOJIOTUUECKUN U MNPUKIATHON Xapaktep. OTU
3HaHUSl CMOCOOCTBYIOT MOHMMAHWIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B MIO3HABATEIBHOW U NPAKTUUECKOU JAEATEIbHOCTU YEIOBEKA,
CrOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00J1aCTU TE€OPUU
Y MIPAKTUYECKUX MPUIOKEHUM XUMUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JMYHOCTHO 3HAYUMBIX NpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKU OCMBICITUBATH UHPOPMAITUIO U IPUMEHSTH €€ JIJIs1 OTIOJHEHUSI 3HAaHUH,
pelIeHNs UHTEIIEKTYaIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATENbCKHUX 3a/1a4. B
LEJIOM COJAEpKaHUe y4eOHOro mpeamera «XHUMHsS» JAHHOTO YPOBHS H3Yy4CHUS
OPUEHTHPOBAHO Ha (popMUpPOBaAHHE Y O0YUAIOIMIMNXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusi (PUIOCOPCKUX UJeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MUpa, 00YCIOBIIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM UM CTPOCHHUEM, IO3HABAEMOCTh IPUPOJIHBIX SIBICHUHN MYyTEM IKCTIEPUMEHTA
U pelieHus TMPOTUBOPEUYUN MEXKIYy HOBBIMU (aKTaMH U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTHYECKHUX MpobiieM, a
TaKke NMpobseM cOepexeHUs IHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B mane pemieHuss 3amad  BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALUU
o0y4Jaromuxcs MPUHATHIE MNPOrpaMMON MO XHMHUU TOAXOAbl K OMNPEIEIICHUIO
COJCpKaHMsI W TOCTPOCHMSI TIpeAMEeTa MpeaycMaTpuBaroT (QopMHUpOBaHUE
YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUM, UMEIOIMKNX 0a30BOE 3HAUCHUE ISl PA3TUYHBIX
BUJIOB JICATEIIbHOCTHU: peIIeHUs NpoOieM, I[OoucKa, aHaiau3za U 00padOTKH
uH(popMali, HEOOXOAMMBIX [JIsi MPUOOPETEHHS OMNbITa MPAKTUYECKOW U
HCCNEIOBATELCKON JEATeIbHOCTH, 3aHUMAIOIIE BaXKHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHusS XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHET0 00IIero o0pa3oBaHusl, MPU ONpeIeICHUN
COJIEpKaTeNIbHOM XapaKTepUCTUKU LeJied M3yYeHHUs MpeaMeTa HaIpaBlICHHEM
MEPBOCTEIIEHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATeNIbHOCTU YeJOoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOU KyJIbTyphl. C
METOJUYECKOW TOYKHM 3PEHUSI TaKOM MOJAXOJ K OMPEACNICHUIO IeJie H3ydeHUus
npeaMeTa SIBJISIETCS BIOJHE OMPaBJaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHM LEISIMHU W3Y4YeHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBIAIOTCS:

e (dopMHpOBaHHWE CHUCTEMbl XHMHYECKHUX 3HAHMM KaK BaKHEHIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOW KAPTHUHBI MHPA, B OCHOBE KOTOPOU
JeXaT KIIIOUEBBIE MOHATHS, (yHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHME S3bIKa HAYKH, YCBOCHHE W IIOHMMAHHUE CYIIHOCTH JOCTYIIHBIX
000011eHN T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEN UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHUECKUX PEAKINN, HEOOXOIUMBIX JJIsl IPUOOPETEHUSI YMEHU N
OPUEHTHPOBATHCS B MHUPE BEHIECTB M XUMUUYECKUX SIBIICHUI, MMEIOIIUX
MECTO B IIPUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOJIIOIEHUEM H
OOBSCHEHHEM XHMHUYECKOIO H3KCIEPUMEHTa, COOJIIOJICHUEM  MpPaBHI
Oe3omacHOro oOpalieHus ¢ BeleCTBaMMU.

Hapsiny ¢ atuM, conepkaTenbHas XapaKTEpUCTHKA LEJEH W 3a1ad U3YYEHUs
IpeMETA B IpOrpamMMe M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obmiero oodpasoBaHusi. CeroaHs B
MPENoJaBaHUH XUMUU B OOJIbIIEH CTENEHH OTAAETCS NPEANOUYTEHHE TPAKTUYECKON
KOMIIOHEHTE cojepkaHusi OOy4eHMsl, OpPUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTeIbHOM OpraHu3aliy, BIAJCIOIIEr0 HE Ha0OpOM
3HaHMM, a (PYHKIMOHAJIBLHON T'PaMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHHSIMHU
AKTUBHOTO MOJYyYEeHUS 3HAHUW U IPUMEHEHUS UX B PEATbHOMN KU3HU ISl PEIICHUs
MIPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM npu u3yyeHUH npeaMera « XuMush JOMUHUPYIOIIEe 3HaUYeHUE
MPUOOPETAIOT TAKUE LENH U 3aJa4d, KaK:

azanTanys oO0y4yaroUMXcsl K YCIOBHUSIM JUHAMHYHO Pa3BHBAIOLIEIOCS MHUPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATUIO T'PAMOTHBIX
pelieHn B KOHKPETHBIX KM3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOyYarolmMXCSl ~ KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHMBEPCAJIbHOE 3HAYEHUE ISl Pa3JIMYHBIX BHUJIOB
NeATEeNIbHOCTU: pelieHus: mpoliieM, Moucka, aHanu3a u oopaboTku mHbOpMalUH,
HEO0OXOIUMBIX JJIsl TPUOOPETEHHSI ONbITA IEATEIbHOCTH, KOTOPask 3aHUMAET BAXKHOE
MECTO B NO3HAaHMM XWMHM, a TAKXKE Ui OLEHKH C ITO3MIMN 3KOJIOTMYECKOU
0e30MacHOCTH XapaKTepa BIUsSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YEJI0BEKa U PUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYabHBIX M TBOPYECKHUX
CrocOOHOCTEM 00yYaroMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KHU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAThH
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOUCKA W aHalM3a y4eOHOW U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dbopMHEpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATHBHOTO M JIOTHIECKOTO
MBIIIUICHUS, HA0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWUW W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcss YOEeKIAEHHOCTH B T'yMaHUCTUYECKOH
HAIPABICHHOCTA XWMHH, €€ BaXHOW DPOJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHECHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTOo
OTHOIICHUS K TPHPOAEC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOGHoM maHe cpenHero oOImero oOpa3oBaHUS NpPEeAMET «XUMHUSI»
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeaMETHON oOnacTh «EcTecTBeHHO-HayUHBIC
MPEAMETHD».

OO0mIee Yrciio 9acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiiero oopazoBanus, coctarisier 68 gacon: B 10 kinacce — 34 yaca (1 gac
B Hezento), B 11 kmacce — 34 vaca (1 gyac B Hezenio).



COIEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHMYECKON XUMHUH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHHMYECKHX
coenuHenuil A. M. bytiepoBa, e€ ocHOBHBIE TIosI0keHUs. CTpyKTypHBIE (HOPMYJIIbI
OpraHMYeCKUX BewmecTB. l'oMonorus, wu3zoMepusa. XuMHAYecKas CBiI3b B
OPraHUYEeCKUX COEAUHECHUSX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBienne o0 KilacCU(pUKALMKM OpraHuyeckux BeniecTB. HoMmeHkmatypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIMX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB M MUX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKUX BEUIECTB, HAOJIOJEHHE U OIHCAaHUE
JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUID OPraHUYECKHX BEILIECTB MPH
HarpeBaHuH (IJIaBjaeHue, oOyriIuBaHUE U TOPEHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH M 3TaH —
pOCTEHIINE NPEICTABUTENN QJIKaHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKIEHUE B TMPUPOJE, MOJIyYEHUE MU
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHMN PsAZl. DTUIEH U NPONUJIEH —
pOCTEHIINE NPEICTABUTENN QJIKEHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIApaTallid, OKHUCJICHUA U
MOJINMEPU3ALIMH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHEWIIWE
XUMHYECKUE CBOWCTBA (peakuus nonumepuszanuu). IlonyueHne CUHTETHYECKOTO
KaydyKa U pE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psill. ALICTHICH
— MpPOCTEHIIMKA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOEHHE, (U3UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBAHUs, TaJOT€HUPOBAHUS, TUApaTaluy,
rOpEeHUs), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, (QU3MUECKHE U XUMUUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYCHHE W NpUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUIHOCTh apEeHOB.



I'eHeTndeckass CBSI3b MEXAY YIIE€BOJOPOAAMH, MPUHALICKAIIUMHU K Pa3IMYHBIM
KJIACCaM.

[IpuponHbie MCTOYHUKM YTIIIEBOAOPOAOB. I[IpupoaHblii ra3 W MHONYTHBIE
HedTsubie ra3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUTH4YeCKuil), mnupoius. [IpoaykTsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITYy. KaMeHHbII
YTOJIb U MPOAYKTHI €T0 MepepadoTKu.

OKCIIEpUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX NPEBPALLICHUM:
O3HAaKOMJIEHHE C 00pa3laMH MJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «Heptb»
U «YTOIb», MOJAEIUPOBAHNE MOJEKYJ YIJIIEBOAOPOIOB M TaJOT€HONPOU3BOIAHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: MOJYyYEHHUE STUIICHA U U3YyUYEHHUE €ro CBOMCTB.

Pacu€rHble 3anaym.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI'0 BEIIECTBA WM MPOJYKTa PEAKIHMHU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIN ).

Kucsiopoaconep:kamue opranndeckue coeJuHeHUs

[IpenenpHble OAHOATOMHBIE COUPTBL. METaHONI U 3TAaHOJ: CTPOEHUE,

¢uznyeckre M XUMUUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METajljlaMH,
raJIOr€HOBOJIOPO/IAMH, TOpEHHuE), MNpuMeHeHue. BoaopoaHble CBSA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METAaHOJIa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL.  ODTWIEHIJIMKOIbL W TJMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHME CO IICJIOYHBIMU
MeTaJlJIlaMU, KAa4eCTBEHHAsl peakiisi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
OpraHu3M 4esoBeka. [IpuMeHenue rimneprsa U 3TUICHTJIUKOJIA.

®deHoN: CTPOCHUE MOJEKYJIbl, (U3MYECKHE U XUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue penona.

Anpnerunpl U kemowuwvl. Dopmanpaerui, aUETAIBAETHI: CTPOCHHUE,
¢u3nyecKkre U XMMUYECKHE CBOMCTBA (peaklUUM OKUCICHHS WU BOCCTAHOBIICHMUS,
KaueCTBEHHBIE PEAKIINM), OJyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeieNIbHbIE KApOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTPOCHUE, (PU3UUECKHUE U XUMMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME NS
KJIacca KUCJIOT, peakius yTepudukanumn), nojiydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHl KaK MPECTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE JICUCTBUE.

Cnoxupie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c10xHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrineBogpl: cocTaB, KJIacCU(pUKaUMs  yriaeBojoB  (MOHO-, JH- U
nonucaxapubl). ['oko3a — npocTeliuii MoHOCaxapu1: 0COOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C THIPOKCHUIOM
menu(Il), okucnenne amMuauHbIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBIeHUE,
Opo>KEeHHE IIII0KO3bl), HAX0XKIEHHE B IPUPOJIE, IPUMEHEHUE, OMOIOrnYecKas poJib.
dorocunte3. Dpykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupoaHbie noauMepsl. CTpoeHHE Kpaxmana U
neuoiao3el.  dU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KAaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NpEeBpallleHUN:
MpOBEJICHNE, HAOIOJICHHE U OINUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STAaHOJA
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKUCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcuaom wmenu(Il), B3ammomeiicTBHEe Kpaxmajia € HOJIOM),
MIPOBEJICHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacu€rHble 3anaym.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3zoTcoaeprkanue OpraHM4ecKue COeTMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuyeckue coequnenus. duznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mnpuMepe riaunuHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJsipHbIe coeauHeHus. [lepBuunas,
BTOpUYHAsi U TpeTUYHAs CTPyKTypa OeNkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATYpPallHs, KAUECTBEHHbIE PEAKIIMKU HAa OEIIKH.

OKCIEepUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEHIECTB M HX NPEeBpallleHUN:
HaOJI0JICHHE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB Mpu
HarpeBaHUHU, IIBETHBIE peaKIUU OEIIKOB.

BricokomoliekyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEIHSST MOJCKYIspHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
MOJINMEPU3ALMS U MOJTUKOHASHCAIHS.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NpEeBpallleHUM:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

Mexrpe1MeTHBIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCyIIECTBISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-



Hay4HBIX TMOHSTHHI, TaK U TOHSATUN, SBISIOMIMXCS CUCTEMHBIMU JJISl OTACIIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01uue ecTeCTBEHHO-HAYUYHbIE TOHITHS: SBICHUE, HAYYHBbIN (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, Kilaccuukaius, NepuoAUUYHOCTb, HAOIIOJCHUE,
U3MEpEHUE, IKCIEPUMEHT, MOCIUPOBAHUE.

dusnka: MaTepus, JHEprusi, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
SHEPreTUYECKUM YpOBEHb, BEHIECTBO, Tel0, OO0BEM, arperaTHoe COCTOSHUE
BellleCTBa, (PU3UYECKHUE BEIMYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BeEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbBI, KHUPBHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
PECYPCBIL.

TexHonmorusi: MNHIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MHUTAHUSA,
MOIOIIIUE CPEJNICTBA, JICKAPCTBEHHbIC U KOCMETUYECKHUE Mpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPITAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbI XUMHUU

XUMHAYECKAN d3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J04Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeNeHus 3JIEKTPOHOB MO OpOUTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3aKoH u llepuoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CBa3b NEPUOAMYECKOrO 3akoHa W llepuoanyeckor CUCTEMBI
xuMuyeckux aneMmeHtoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB W
o0pa3yeMbIX MMM TMPOCTBIX M CJOXKHBIX BEIIECTB IO TpynmnaM U Mepuojaam.
3HaYeHHE NEPUOJUYECKOrO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHIBI XHUMHUYECKOW CBSI3U
(KoBaJIieHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajimyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIA U JJOHOPHO-
akienTopHeiil). Bopopoanass cBsi3b. BajeHTHOCTh. DIEKTPOOTPUIIATEITHLHOCTD.
Crenenb okucneHus. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.



[Tonatue o nucnepcHbIXx cucteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1015 BELECTBA B PacCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHUYECKUX BeIIECTB. [eHeTMYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckass  peaknus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHUHU. 3aKOH COXPAHEHUsS MacChl BELIECTB,
3aKOH COXPaHEHUS U NPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3inuHbIX (pakropoB. OOpatumbie
peakuuu. Xumuueckoe paBHoOBecue. @MaKTOphl, BIUAIOIME HA COCTOSHHUE
xuMuyeckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTuyeckas auccounaiys. CuibHbIE U caadble 3aeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLICHUN:
neMmoHcTpanus Ttabnun «llepuoanyueckas cucrema XuMuU4eckux snemeHtoB [[. .
MenpeneeBay, U3ydye€HUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HaOIIOJEHUE WU
OMHUCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUU KATaJIM3aTOPA, ONPEAEICHUE CPEeibl PACTBOPOB BEIIECTB
C MMOMOIIIBIO0 YHUBEPCATBLHOTO HHANKATOPA, PEAKIIM HOHHOTO OOMEHa), MPOBEICHUE
MpakTUYecKoi padoThl «BiusHUE pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKOU
peakum».

Pacuérnrpie 3anaun.

Pacu€éTtei 1o ypaBHEHMSM XHMMHUYECKMX pEaKUHWi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, pACUETHI C KCTIOJIL30BAHUEM MOHATHS «MACCOBAS 10JIA
BELIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ileproamyeckoid  cucteme
xuMudeckux sjaemeHToB J[. M. MenpaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpOJ1a, cepbl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHIITMX HEMETAJIOB (TaJOT€HOB, CEPhI, a30Ta,
dbochopa, yrmepoga M KpeMmHHMS)) U UX  COEAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXKHENIIIUX HEMETAIIOB U UX COCAUHEHUM.

Meramnel. Ilonoxenue meramnoB B llepruoanyeckon CUCTEME XUMUYECKUX
sanementoB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
atomoB MetasuioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CIUiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUH P HANIPSIYKEHUH METAJIOB.



XUMHUYECKHE CBOMCTBA BAXHEWIIMX METAUIOB (HATpPUH, KaJlWi, KaJbIIUM,
Mar"ui, aJlOMUAHHM, ITMHK, XPOM, KEJI€30, MEIb) U X COCTNHECHUM.

OO6mue cnocoObl moydeHus: MeTauioB. [IpuMeHeHre MeTalaoB B OBITY U
TEXHUKE.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M MUX NPEBPALLCHUN:
M3YUYEHUE KOJUIeKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, pEIICHUE
AKCIIEPMMEHTAJIbHBIX 3a/Ja4, HAOJIOJCHHE M OIHUCAaHWE JAEMOHCTPAITMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJICMCTBHE THAPOKCHUIA ATIOMHHHUS C PacTBOpPaMH
KHUCJIOT | IIEJ04Y€eH, KaueCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacué€rHbie 3amaumn.

Pacuéthl mMacchl BemiecTBa WM OOBEMaA razoB IO HU3BECTHOMY KOJIMYECTBY
BEIllECTBA, Macce Wi O0ObEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIINU, €CJIU OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o0ecrniedeHUH IKOJOTHUYECKOH, SHEPreTHYeCKOM U IMHIIEBOM
0€30MacHOCTH, pa3BUTUU MeAuIUHBL. [loHATHE O HAy4HBIX METOAAX MO3HAHUS
BEIIECTB U XMMHUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOHMIMX HAYYHBIX MOPUHIUIIAX MPOMBIILIEHHOTO
MOJY4YECHUS] BAXKHEUIINX BEILIECTB.

UenmoBek B MHpPE BEHIECTB W MAaTEpUATIOB: BAXXHEHUIINE CTPOUTEIIBHBIE
MaTepuaiabl, KOHCTPYKIHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KepaMuKa,
MaTepUaybl ISl JICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE W MHUHEPAIbHBIC
yaoOpeHus.

XuMusli U 300pPOBbE YEJIOBEKA: IMpaBHJIa HCIOJb30BAHUS JICKAPCTBEHHBIX
MpernapaToB, MpaBuia OE€30MacHOT0 UCIIOIL30BAHMS MIPEMapaToB OLITOBOM XHMHUH B
MOBCEHEBHOM KU3HU.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBs3€d MpU  HM3ydYeHHH  OOIed
HEOpraHW4ecKorM xumuu B 11 Kiacce OCyIlIEeCTBIAETCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHSATUN, SBIISIIOLUIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (DakT, rUmores3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTe3, KiaccuduKaius, TMePUOJIUIYHOCTh, HaOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MMPOTOH, HEUTPOH, HOH,
M30TOIM, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSHHE BElIecTBa, (PM3UUYECKHUE BEIMYMHBI U €IUHMIBI WX
U3MEPEHHUS, CKOPOCTb.



buonorus: kmetrka, opraHu3M, SKocucTema, Oumocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3MeE.

['eorpadusa: MuHEpanbl, TOPHBIC IMOPOJBI, IMOJE3HBIC UCKOIMAEMbIC, TOILIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALTYpPTrHs, MPOU3BOIACTBO
CTPOMUTEIBHBIX MATEpPHAIOB, CEIbCKOXO3SHCTBEHHOE IIPOM3BOACTBO, IHIICBAs
MPOMBIIIJICHHOCTh,  ()apMarieBTHYeCKass  IPOMBIINIJICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOWU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHNHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yjdbTaTaM OCBOCHUS
oOydJaroluUMHCs TporpaMM CcpefHero o0Oimero o0Opa3oBaHUsi (JIMYHOCTHBIM,
METanpeJMEeTHbIM M TpeAMEeTHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEAHETO OOIIEro
00pa3oBaHus SIBISIETCA CUCTEMHO-/IESITETbHOCTHBIN MOIXO/.

B COOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha YpPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCHUUCKONW TpaXKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUYEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUUECKUX TPAAUIUMK 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMU, MNPUCYIIUMH 1I€JIOCTHOM
CUCTEME XMMHYECKOTI0o 00pa30BaHMs;

HaJU4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTa «XHUMHsS» JOCTUTalOTCS B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJIealaMd POCCUHCKOr0 TPa’KJAHCKOro OOIIecTBa, NPUHATBIMU B OOIIECTBE
HOpMaMU U  TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
0o0y4Jarouxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUSI mpeameTa «XUMHUS» OTPaXKaroT
c(hOpMUPOBAHHOCTb OIMbITA [103HABATEBHOW M MPAKTUYECKOW JESTEIbHOCTH
o0y4Jaromuxcs Mo peaau3aluy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaxIaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOU TBOPUECKOU ESITEILHOCTH MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPHU aHAJIU3€ Pa3IMYHbIX BUJOB YUEOHOM e TEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTTUTAHUSA:

IIEHHOCTHOT'O OTHOILEHHS K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TpOLIECCYy TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CThb Pe3yibTaT
JUTUTENIbHBIX ~ HAOMIOJICHUM, KPOMOTIMBBIX  AKCIIEPUMEHTAIbHBIX  IOMCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJTYUYE€HUHU U MOCEAYIONIEM aHATTU3Ee
HH(pOPMALIMK O TIEPEAOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBCHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO TTOBEICHNS,

CIIOCOOHOCTU OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SBICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE TOCIEACTBUN ITHX
MOCTYTIKOB;

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

MOHUMAaHMS LIEHHOCTEW 30poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOI'O OTHOIIECHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJitoieHUsT TpaBUil 0Oe€30MacHOro oOpallleHHs C BELIeCTBAaMU B OBITY,
MOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacCHOro MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIhCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUX  BHJAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHHH MPaKTUUYECKUX 3ajad
COITMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccuid pa3IudyHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM 10 XUMUU,

YBaXXEHHUSI K TPYY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;



FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHOM TPaEKTOPUHU
oOpazoBaHus, Oyayuiell mpodeccur M peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEeM 00IIECTBa;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKHU I€J€CO00pPa3HOr0 OTHOLIECHUSI K MOPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAHMS TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHON CPEIb;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pELICHUS] BOMPOCOB PAMOHAIBHOTO MPUPOI0IOIb30BAHHUS;

AKTUBHOTO HENpUATUA JI€UCTBUM, NPUHOCAIIUX BPEH OKPYKaAIOUIEH
MPUPOJIHON cpejlie, YMEHHUSl MPOrHO3UPOBATh HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U TPEJOTBPAILATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBIIUJICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OnbITa NEATENbHOCTH JKOJIOTUYECKON HaIMpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM M COLIMAJIbHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJIEOJOTUU
xemo(poouu;

7) UEHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS cHelUUKH XMMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU JJIsI  COBPEMEHHOM
UMBWIN3ALUN: B €€ TYMAHUCTUYECKON HAIPABIEHHOCTH U BaKHOU POJIA B CO3JaHUU
HOBOM ©0a3bl MaTepualbHOW KYJIbTYpbl, pEIICHUH TJI00aIbHBIX MPoOJIeM
YCTOMYMBOI'O Pa3BUTHs UYEJIIOBEUECTBA — CHIPbEBOW, DHEPTETUUECKOU, MUILEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECTICYECHUU YCIOBUU
YCHEUIHOTO TPY/la U SKOJOTUUECKU KOM(POPTHOM KU3HU KAXKOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS Ui aHaliM3a U OOBSICHEHUS SIBIICHUI OKPYXKaIOIIETo MUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUX;



MHTEpeca K MO3HAHUIO U UCCIEI0OBATENLCKOM AESTEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3lMyHbIX chepax mpodhecCuoHaTbHOM
NeSATEeNIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE Pe3yJabTaThl OCBOSHUS Y4eOHOTO TpeaMeTa «XuMUus» Ha
YpOBHE CPEeHEro 00IIero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMBbIE TS dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXIUCITUTUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIUPUKY METOIOB TO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, SHEPIus, SIBJICHUE,
MpoIIeCcC, CUCTEMa, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJOBaHNuEe, HAOIIOICHUE, UBMEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC YUeOHBIEC NelcTBUs (TI03HABATEIbHBIC, KOMMYHHUKATHBHbIC,

PEryJsTUBHBIE), o0ecrnieunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIINU 00yYaromnxcs;
CIOCOOHOCTD oOyyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIE y4eOHbIC
JNEUCTBUS B II03HABATEILHOU U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbIle Pe3yabTaTbl OTPAXKAKOT OBJIAAECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JIEUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHBIMU
NefiCTBUAMM:

1) 0a30BbI€e JIOrHYeCKHe TeCTBUS:

CaMOCTOSITETbHO  (OpMyNnMpOBaTH W aKTyallU3UpPOBaTh  MOpoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh IEIN JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH MX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICJIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisl OOBSICHEHHS OTJEIbHbBIX (DAKTOB U
SIBIICHUU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IS KIACCHU(PUKAIIMK BEIIECTB M
XUMUYECKNX PEAKIIUU;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTHb JIOTUUECKUE PACCYXJEeHHUS (MHIYKTUBHBIC, JACAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE TO3HAHUSI, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOACIIbHBIC MPE/ICTABICHUS — XUMUUYECKUI
3HaK (CMMBOJI) AJIEMEHTa, XUuMu4eckas (hopMylia, ypaBHEHHE XUMUYECKOU peaKIuu
— MpPU PEIICHUH y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHbBIE MOJICNbHBIC MPECTABICHUS JJIsl BBISABICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEHIECTB U XUMUYECKUX
peaxkuuu;

dbopmynHupoBaTh IEIH U 3a1a4M UCCIEI0BAHUS, UCTIOIB30BaTh MOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI /i1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJCHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENIPHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJI0M
MpoIIecCa, CaMOCTOATENIbHO TMPOrHO3UPOBATh €ro pe3yibTaT, (popMynupoBaTh
000011IeHNS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YIbTATOB HCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOMN padoTe;

npuoOpeTarh ONbIT YYEHWUYECKOM UCCNENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHMUSL.

3) padora ¢ nuHpopMmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX uWHPOpMauuu (HAy4HO-
MONyJISIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJIEp>KaHMsl, CIPABOYHBIE MOCOOUS,
pecypebl MHTEpHETa), aHATM3UpOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

(dbopmynHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpPECTaBICHUS
uHpopMmanuu (cxemsl, rpaduKu, AUArPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

MCIIOIb30BaTh HAYUHBIN SI3bIK B KAUE€CTBE CPE/ICTBA MPU PAOOTE C XUMUUYECKOM
uHpopMalMell: NpUMEHSATh MEXIpeaMeTHbIe ((PU3UYECKHEe W MaTEeMaTHYECKHUE)
3HaKU U CUMBOJIBI, POpMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJISIAHOCTH.

OBJaieHMe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHY I€MCTBUAMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAae€MO TeMbl B XOJ€ AHAJIOra W/Win
JUCKYCCUHM,  BBICKAa3blBaTh  HJE€H, (POPMYJIHPOBATH CBOM  MPEMJIOKECHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C NPE3CHTAlMEN PE3YJIbTATOB IIO3HABATEIBHOM JESITENBHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMMU ITPU BBIITOJIHEHNUN
XUMHYECKOr0 3KCHEPUMEHTA, MPaKTUYECKONH padOThl MO MCCIEAOBAHUIO CBOMICTB
M3y4YaeMbIX BELIECTB, peajln3aluy y4eOHOro npoekra u (popmMyanpoBaTh BbIBOJbI
[0 pe3yabTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMHN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHMe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU ACHICTBUSIMH:

CaMOCTOSITEJIbHO IUIAHWPOBATh W OCYIIECTBILITH CBOIO IIO3HABATEIBHYIO
NEATENIbHOCTh, omnpenensas €€ Lenu W 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHUPOBATH MpejiaraéMblii  ajlropuT™M JACUCTBUM TpHU
BBINIOJJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaubOoJee
3¢ (}exTuBHBIN crnoco0 MX pemeHuss ¢ Y4ETOM IOJyYEHHs HOBBIX 3HAaHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH E€ATEIIBHOCTH Ha OCHOBE CaMOAHAJIN3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OpraHuyeckass XuUMUS»
OTPAXKAIOT:

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBJISIOIICH
€CTEeCTBEHHO-HAYUYHOM KapTUHBI MUPA, POJIU XUMUU B IO3HAHUU SIBIICHUM PUPO/IbI,
B (OpPMUPOBAaHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIHOHAJIBbHOU
rPaMOTHOCTH, HEOOXOIMMOMN JJIs PEIICHUS MPAKTHYECKUX 3a7a4 U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO U MPUPOTHOU CpEIE;

BIIaJICHUE  CHUCTEMOM  XMMHYECKHUX  3HAaHUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIAraloIue TOHATHS (XMMHUYECKMM D3JIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpalll€HHas), MOJib, MOJSpHas
Macca, MOJISIpHBIN 00BbEM, YIJIEPOIHBIN CKEIeT, PYHKIIMOHATbHAS TPYIINa, paguKal,
M30MEpHsl, U30MEPHI, TOMOJIOTHUYECKUN Psifl, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPO U
a30TCOJACpXKAIlMEe COCAUHEHUS, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TECOPUM M 3aKOHBI (T€OpUsS CTPOCHUS



opranndeckux BemectB A. M. bytinepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXxane B OCHOBE MOHMMAaHUS MNPUUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABJICHUH, (PAKTOJIOTMYECKHE CBEJEHUS O CBOMCTBax, COCTaBe, MOJIYyYEHUU U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHABJIMBaTh UX B3aUMOCBSI3b, MCMHOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS HPU
OMMCAHHMM COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHMYEeCKUX COEAMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyll OpraHMYeCKMX BEIIECTB W YPaBHEHUN XHUMHUYECKUX PEaKIIuH,
M3rOTABIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUIIOCTPALUU HX
XHUMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBY M CTPOEHUIO K ONpEAeIEHHOMY
KJIacCy/Tpynne COeJUHEHUN (yrJIeBOLOPOAbL, KHUCIOPOA U a30TCOoJepKallue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS), JaBaTb MM Ha3BaHUA 10
cuctematnueckoil Homenknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUS OTAENbHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, MPOMMWIIECH, AalleTHJIEH,
ATWICHIJIMKONb, TNIHLEPUH, (eHoN, (popmanbaeruf, aleTaabIeruja, MypaBbHHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, eJITI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJJMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa 11t 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB
BELECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUSI MacCChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3HUECKHE
M XUMUYECKHE CBOMCTBA TUMHUYHBIX TMPEJICTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUIICH, IPONWIEH, alleTHIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJ, ITAHOJI, STUJIICHTJIMKOb, TJIULEPUH, (PeHOII,
aneTalbJIeru, MypaBbuHasi U YKCYCHasl KMCJIOThI, [JII0K03a, Kpaxmal, eJUIi0103a,
AMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh N€HETHUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKMX pEakUuMid C HCHOIb30BaHUEM
CTPYKTYPHBIX (pOpMYII;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJOPOAHOTO
CBIpbst (HE(Thb, MPUPOIHBIN Ia3, YIoJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHUECKOE
IpUMEHEHUE POAYKTOB NepepadbOoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa



PEaKINu MO U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOTYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHMI BIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPU U3yUYCHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HaOI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
WCIIOJI30BaTh CHUCTEMHBIC XUMWUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX KHU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIIECTBAMH H HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUia MOJIb30BAHUS XUMUYECKOU
MOoCy/iol U J1abopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe IMpaBuiia OoOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUHM C MWHCTPYKIIUSIMH TIO BBITIOJIHCHUIO JTA0OPATOPHBIX
XUMHYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJNHATh XUMHUYECKUM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEIIECTB MIPU HATPEBAHUH, MTOTYICHUE
ATUJICHA U U3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIUN OPraHUYECKUX BEIIECTB,
JieHaTypalusi OeJIKOB IPU HArpEeBaHUU, LIBETHBIE peaKlui OCJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKM O€30MaCHOCTUM TMpu OOpallleHHUH C BEIIeCTBAMU U
na0opaTopHbIM  00OpYyIOBaHUEM, TMPEJACTABIATh PE3yJIbTaTbl XUMHUUYECKOTO
JKCepUMEeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX peaKIuid U
(dhopmMynHpoOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YyJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHpopMalMIO, TMOJy4aeMyK M3 Pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);

chOpMUPOBAHHOCTh  YMEHHMIl  CcOOJIIOJaTh  MpaBWia  SKOJOTHYECKU
1enecooOpa3HoOro TMOBEJAEHUsT B OBITY W TPYJAOBOM JACSATEIBHOCTH B LEJIAX
COXPAHEHHUS] CBOETO 3/I0pPOBbSl M OKPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICHCTBHSI HA JKUBHIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYCCKUX
BelllecTB, nmoHumasi cMbica mokazarens [IJIK, mosicHsTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPENOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YeJI0BEKa;

U1l 00yYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYyYalOMUXCS: YMEHHE HCHO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAIOT:



cOpMHUPOBAHHOCTh  TPEJACTABICHUM: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OpPMUPOBAaHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIHUOHAJIBbHOU
IPaMOTHOCTU, HEOOXOAUMOM ISl PEIIeHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0pPOBbIO U MPUPOJTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIAraloIre MOHATUA (XMMHUYECKUM 3JIEMEHT, aToM, M30TOoN, S-, p-, d-
AJEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaneHTHasl, MOHHAsS, METAJNINYECKasi, BOJOPOIHAS ), KpUCTAJUITMYECKasl PelIETKa,
TUNBl ~XAMUYECKUX  PEAKUHM, PacTBOpP, DJIEKTPOJMUTHI,  HEICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JUCCOLUAIMUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peaKkiMi, XUMUYECKOE PaBHOBECHE);, TEOPUM W 3aKOHBI (TeOpus
AJIEKTPOIUTUYECKON Aucconuanuu, nepuognueckun 3axkon JI. M. Menpneneesa,
3aKOH COXPAHEHHUsI MAaCChl BEUIECTB, 3aKOH COXPAHEHUs] U MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTHUECKHE CBEJCHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCMOJb30BAaHUU BaXKHEUIIINX HEOPTaHUUYECKUX
BEIECTB B OBITY U MPAKTHUUECKOM JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCMOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA HPU
ONMCAHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM MCIOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY JJIS
cocTaBieHus (OpMyn BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIUH,
cucremarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIBIM Ta3, aMMHUaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAsS COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAUMHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJNIMUECKas, BOJOPOAHAS) B COCIMHEHUSX, THUII
KPUCTAJTMYECKOW PEHIETKM KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUH YCTAHABJIUBATH MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNpeAci€HHOMY Kiaccy/TpyIre
COEIMHEHUN (MPOCThIE BEIIECTBA — METAIbl M1 HEMETaJUIbl, OKCHJIbl, OCHOBAaHMUS,
KHUCIIOTBI, aM()OTEPHBIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHUM PACKPBIBATH CMBICH MEPUOAUYECKOTrO 3aKkoHa Jl.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, O0BSICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;



c(hOpMUPOBAHHOCT, YMEHHUI XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuyeckux snemeHToB JI. WM. MeHnneneeBa, ucCnoJyib3ysi MOHSATUS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCJUHEHUW MO MEPUOAaM U
rpynnaM [lepuoguyeckont cuctembl XuMudeckux dieMeHToB J[. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3M MEXKIY HEOPraHMYECKUMU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATH XUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILUIOBOMY
s dekTy peakuuu, U3MEHEHHIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHBIC YPABHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKHWX BEUIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMIl  pPACKpPhIBAaThb CYIIHOCTh  OKHCIUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEJACTBOM COCTABICHUS SJEKTPOHHOrO OanaHca
3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3auYHbIX (PAKTOPOB; XapaKTep CMEUIEHUS] XUMHUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictBus (mpuniui Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XWMHUYECKHUE IPOIIECCHI,
JIe)KaIlllMe B OCHOBE IMPOMBIIIJIEHHOTO IMOJYYEHUsS CEPHOW KHUCJIOThI, aMMHUakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUUYECKUX POoOIeMax XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCIEHUS C UCIOJIH30BAHUEM
MOHSITUS «MACCOBast 10JIsI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH ra30B MpHU
XUMUYECKUX PEAKIHUAX, MACChl BEHIECTBA WJIM O0BEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0OBEMY OJTHOTO M3 YYAaCTBYIOIIMX B pPEaKIUu
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacCChl
BEIIECTB, MPEBPALICHHS U COXPAHECHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHUN COONIOAATh MPaBUIa MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O0O0OpYAOBaHUEM, a TaKXKe MpaBuiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB;



c()OPMHPOBAHHOCTh YMEHHM IUIAHMPOBaTh W BBINOJHATH XUMUYECKUU
AKCIIEPUMEHT (Pa3jI0kKEHUE MEePOKCUAAa BOJOPOAA B NPHUCYTCTBUM KaTalu3aTopa,
ONpEJICNIEHHE Cpelbl PpPacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakuuu,
peakluy MOHHOrO OOMEHa, KayeCTBEHHbIE pPEaKIUu Ha cyinb(aT-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJad 110
teMaM «Metamib» U «Hemeramnb») B COOTBETCTBHM C MNpPaBHJIAMH TEXHUKU
0e30MacHOCTH P OOpaIlEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpYAOBAHHUEM,
MPEACTABIATh PE3YJIbTaThl XMMUYECKOIO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIINI U (POPMYJIHMPOBATH BHIBOJBI HA OCHOBE ATHX
pE3yNIbTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, MOJy4YaeMyK U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHUKaLUK, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh ~ YMEHHWA  COOJIIOJATh  MpaBWia  3KOJOTHYECKH
L€JeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS] CBOETO 3/I0pPOBbSl U OKPYKAIOIIEH MPUPOJHON Cpenbl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTAaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt nokazarens IIJIK, mosicHATP Ha mnpumepax cHnocoObl yMEHBUICHUS U
MPEeIOTBPAICHHS UX BPEAHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

sl OOy4YarIIUXCSA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
NPUMEHATh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BELIECTB M
XUMHYECKUX SIBICHUI;

IUIsL  CAeNbIX W CIa0OBHUIAIIMX OOYYalolUMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHX

dhopmyi.
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