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IHosicHuTeIbHAA 3alIUCKA.

[Iporpamma o XMMHUU Ha YPOBHE CPEAHEro o0Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl CPEIHETO 0OIIEro
obpazoBanus, npeacrasieHHbix B @I'OC COO, ¢ yuérom Konnenumu mnpenojaBaHus y4yeOHOTO
npenMera «XuMmusi» B 00pazoBaTeNbHBIX opraHuzanusax Poccuiickoit @enepaiiuu, peanns3yromumx
OCHOBHBIE 00pa3oBaTeNbHBIC IPOrPAaMMbBI, M OCHOBHBIX TOJIOKEHUH (enepanbHON paboueit
MIPOrpaMMbl BOCITUTAHHUSI.

OcHOBY IT0/IX0J10B K pa3pabOoTKe MporpamMmbl 110 XUMHH, K ONPEAEIEHUIO 001IEl CTpaTeruu
oOyueHusl, BOCHUTAHHS U Pa3BUTHA O0yYaIOUINXCs CPEACTBAMH y4eOHOro mpeaMera « XUMUs IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIeNTyaiabHble mosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH II€JIeH, COJepKaHus, Pe3yJbTaTOB OOyYeHHS U TPeOOBAaHUI K YpOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

B cooTBeTCTBHMM C JAaHHBIMU MOJOXEHHUSAMHU MpOrpaMMa Mo XUMuH (0a30BbIi YpOBEHb) Ha
YpOBHE CpeHero o01ero 0opa3oBaHus:

yCTaHABJIMBAeT o00sf3aTeibHOEC (MHBApPUAHTHOE) IPEAMETHOE COJIEpKaHHUe, ONpeaesseT
KOJIMYECTBEHHBIE U KAueCTBEHHBIE €r0 XapaKTEpUCTUKU Ha KaKJIOM d3Tare U3ydeHHs IpeaMmeTa,
MpeyCMaTpUBAET MPHUHIUIBI CTPYKTYPUPOBAHUS COCPKAHMS U PACIpeeNIeHUs] ero Mo KilaccaM,
OCHOBHBIM pa3fieliaM U TeMaM Kypca;

naéT TMpPUMEpPHOE pacrpenesnieHue y4eOHBIX YacoB IO TEMaTHYEeCKUM pas3zesiam,
PEKOMEHIyeT MPUMEPHYIO IOCIEI0BATEIbHOCTh W3YYEHUS OTAEIBHBIX TEM Kypca € Yy4&TOM
MEXIIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO IpoIecca, BO3PACTHBIX
ocobenHocTteit ooyqarommuxcs 10—11 knaccos;

Na€T METOIUYECKYI0 MHTEPIIPETALMIO 1IeJIel U3ydeHUsl IPEIMETa Ha YPOBHE COBPEMEHHbBIX
MPUOPUTETOB B CHUCTEME CPEAHEro oOIero oO0pa3oBaHMs, COJACPXKATEIBHON XapaKTepUCTUKU
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTENIbHON MPOrpamMMbl CpPEIHEro oOLIero
oOpa3oBaHMs (JUYHOCTHBIX, METallPEIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJIOB Yy4eOHO-
[I03HABATEJIbHON JEATEIbHOCTH OOYy4aroUlerocsi o OCBOCHUIO cojiepkaHus npeamera. [lo Bcem
HA3BaHHBIM TO3MIMSIM B IMPOrpaMMe MO XUMHUH COOIOJIeHAa MPEeEeMCTBEHHOCTh C (eaepanbHOi
pabodeil TporpamMmoil OCHOBHOro o0miero oOpa3oBaHus 10 XuMuu (st 8—9 KIaccoB
o0pa3zoBaTeNbHBIX OpraHu3aluil, 0a30BbIH YPOBEHbD).

[IporpamMma 1Mo XWMHUU SIBISIETCS OPHUEHTHPOM Uil COCTABJICHHUS PabOUYUX MPOrpamw,
aBTOPBI KOTOPBIX MOTYT MPEAJIOKHUTh CBOM MOAX0J K CTPYKTYPUPOBAHHUIO M MOCIEI0BATEILHOCTH
U3Yy4YeHUs y4eOHOro maTepuana, a Takke CBOE BUACHHE OTHOCHUTEIBHO BO3MOKHOCTH BBIOOpa
BapUaTUBHOW COCTaBIAIOIIENH COJAEp)KaHHUS IpeaMeTa  JIOMOJHUTENBHO K  00s3aTeNbHOU
(MHBapUaHTHOW) YaCTH €ro COAEpKaHMUSL.

Xumuueckoe  oOpa3oBaHHMe, IOJy4aeMoOe  BBIYCKHMKaMH  00Ieo0pa3oBaTeNbHON
OpraHM3aliM, SBJSETCS HEOTHEMJIEMOM YacTbl0 MX OOpPa30BAaHHOCTU M CIYKUT 3aBEPILIAIOLIUM
3TAallOM pealM3allid Ha COOTBETCTBYIONIEM 0a30BOM YpPOBHE KIIIOYEBBIX ILEHHOCTEH, MPUCYLIUX
LIEJIOCTHOW cHCTeMEe XMMHYECKOro oOpa3oBaHMs. KiroueBble IEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB TPHUPOJBI, (HOPMUPOBAHMS MHMPOBO33PEHHMS M OOLIeH KylIbTypbl YelOBEKa, a TakKkKe
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHMS K CBOEMY 3/10POBbIO U MPUPOJIHON cpene. Peanusyercs
XHUMHYeCcKoe 00pa3oBaHHe OOYdJaloOLIMXCs Ha YPOBHE CpeJHEro olmiero oOpa3oBaHusi CpeACTBAMU
yueOHoro npeamera « XUMHUA», COJIep>KaHNUEe U TOCTPOCHHUE KOTOPOTO OIpeIeIeHbI B MPOTrpaMMe 110
XUMHUU € Y4ETOM CHelM(PUKN HAYKU XMMUH, €€ 3HAUeHHs B MIO3HAHUH MPUPOJIBI U B MaTepHaIbHON
KHU3HU OOLIECTBa, a TAKXKe ¢ Y4ETOM OOIIMX eIl U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

[Tpu popmupoBaHUH copepkaHUs TpeaAMeTa «XUMUS YUTSHBI CIEAYIONINE TTOJI0XEHHUS O
cneur(uKe ¥ 3HAYCHUHU HAyKW XUMUH.

XuMHUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTrpaeT 0coOyI0 POJib B CO3/IaHUU HOBOM
6a3bl MaTepHaIbHOU KYJIBTYpPbI, BHOCUT CBOM BKJIaJ B (hOpMUpPOBaHHE PAIIMOHAIBHOTO HAYYHOTO



MBIIJICHHSI, B CO3/IaHHE LEJIOCTHOTO MPEACTABIECHUS 00 OKpY)KaloleM MHpe Kak O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHMM Ha OCHOBE TMOHMMAHHUS BEIIECTBEHHOTO
COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBS3M MEXAY CTPOCHHEM BEIIECTB, HX
CBOWCTBaMH M BO3MOXXHBIMH 00JIaCTSIMHU IPUMEHEHHUSL.

CoBpeMeHHast XUMHS KaK HayKa CO3MJATeNIbHAsl, HayKa BBICOKMX TEXHOJOTMU HAIlpaBlieHa
Ha pelleHUuEe IJIOOANBHBIX MpoOJEM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — CBIPHEBO,
SHEPreTHUYECKOM, THILEBOM, DSKOJOTMYEeCKOW Oe30macHOCTH U OXpaHbl 370poBbs. TecHO
B3aUMOJCICTBYS C JAPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHS CTajla HEOThEMIIEMOH YacThIO
MHUPOBOH KYJIBTYPhl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPyAa M KU3HU KaXKJIOro dieHa
oO1iecTBa.

B coorBercTBUM C OOIMMH HENSIMH M MPUHIUIAMU CPEIHEro oomiero obpa3oBaHuUs
conepxkanue mpeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb M3YyYCHHs) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJbTYpHYIO IOATOTOBKY OOY4YalOIIMXCS, HEOOXOAMMYIO WM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIHEIIHOTO BKJIIOYEHHUS B KU3Hb COLUYMA,
MPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocTaBigOIKUMU MTpeIMeTa «XUMUsD» SBISIIOTCS 6a30Bble Kypchl — «OpraHudeckast XuMHUs»
n «O01as u HeopraHu4eckasi XUMUsA», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHMsI KOTOPBIX SIBJISIIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHMI 10 HEOPTaHUYECKOW XMMUU (C BKIIOYCHHEM 3HAHHUM W3
o0IIell XuMUM) U OpraHndeckoi Xxumun. @OpMHUpPOBaHUE JAHHON CUCTEMBI 3HAHUH NP W3YUCHUH
npeaMera 00ecreurnBaeT BO3ZMOKHOCTh PACCMOTPEHHUSI BCErO MHOT000pa3usi BEIIECTB HAa OCHOBE
OOIIMX MMOHATHH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conepxaHusi KypcoB — «Opranuyeckas xumus» 1 «OOmias 1 HeopraHudeckas
XuMus» chopMHupoBaHa B MPOrpaMMe [0 XMMHMHM HAa OCHOBE CHCTEMHOIO IMOJAXO0Ja K HM3yYEHHIO
yuyeOHOro marepuana U OOYyCIIOBI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUU Ha
ONpeNeNEHHBIX TEOPETUYECKMX YpPOBHSIX. B Kypce opraHmdyeckol XUMHM  BelLIleCTBa
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHUYECKOW TEOPHH CTPOEHUS OpPraHMYECKUX COEOUHEHUH, a
TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIIEKTPOHHBIX NPEJICTABICHUH O CTPOEHMM BELIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIIECTBAX JalOTCA B Pa3BUTHH — OT YIJIEBOAOPOAOB O
CIIO)KHBIX OMOJIOTMYECKM AaKTUBHBIX COeAMHEHUH. B Kypce opraHnyeckol XMMHUU MOJIYy4aroT
pa3BuTHE C(OPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs NEepBOHAYAIbHBIE
MIPEJICTABICHUS] O XMMHUYECKON CBSI3U, KJIAaCCU(UMKALMOHHBIX IMPH3HAKaX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BELLIECTB OT UX CTPOEHUS, O XUMUUECKON PEaKIINH.

B mpenmere «Xumus» 0a30BOro ypoBHS paccMaTpuUBaeTCsi HM3YyUEHHBI Ha YypOBHE
OCHOBHOTO 001Iero o0pa3oBaHUs TEOPETHUYECKUH Marepual MU (PAKTOJOTHUECKUE CBEICHHS O
BELIeCTBaX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias ¥ HeopraHudeckas
XUMHUS» O0YYaromUMCcsl HPeAOCTaBIsAETCS BO3MOXXHOCTh OCO3HATh 3HAYEHHUE MEPUOINYECKOTO
3aKOHa C OOIIETEOPETUYECKMX M METOJOJOTMYECKHX IO3ULUN, TIIyOXKe MOHSITh UCTOPHYECKOE
M3MeHeHHe (QYHKIUN 3TOro 3aKoHa — 0T 0000IIaroIel 10 00bSICHSIONIEH U TPOTrHO3UPYIOIIEH.

Ennnas cucrema 3HaHM O Ba)KHEHIIMX BEIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX H
IIPUMEHEHNH, a TAKXKE O XMMHUYECKHX pEaKLUsAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHHUS
nononHsiercs B Kypcax 10 wm 11 KkiaccoB 3JIeMEHTaMM  COAEpXKaHMS, HMEIOIUMU
KyJIbTYpOJIOTHUECKUII M MNPUKIAJAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XUMHUHM C JpYIMMH HayKaMH, pAacKpbIBalOT €€ posib B I0O3HABATEIbHOM U
MPAKTUYECKON JIeATENHOCTH YeJIOBeKa, CHOCOOCTBYIOT BOCIUTAHMIO YBaKEHHUS K IPOLECcCY
TBOpPUYECTBAa B 0O0JIACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMHUHU, MOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpPOOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U NPUMEHATh €€ Ui MOMOJHEHHs 3HaHWM, pelieHus
MHTEJUIEKTYaJbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIENOBaTENbCKUX 3amad. ConepxaHue y4eOHOro
npenMera «XHUMHS» JaHHOTO YPOBHS M3YyYEHHS OpPUEHTUPOBAHO Ha (QopMHpOBaHUE Y
00yJaroImuxcss MHUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMaHUs (uiaocodckux wuaen, Takux Kak:



MaTepuaIbHOE E€AMHCTBO HEOPraHMYECKOTO0 M OPraHM4eckoro Mupa, OOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHUEM, ITO3HABAEMOCTb MPUPOIAHBIX SIBICHUH IMyTEM 3KCIEPUMEHTA U
pelleHrs MPOTUBOPEUMH MEXIy HOBBIMH (aKTaMd W TEOPETUYECKHUMH MPEANOChUIKAMH,
OCO3HAaHWE POJIM XMMHH B DPEIICHUH JKOJOTHYECKHX TMPOOJieM, a Takke MpolieM cOepexeHUs
SHEPIreTUUYECKUX PECYPCOB, CHIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.

B niane pemienus 3a1ay BOCIUTAHMS, PA3BUTHS U COLMATN3ALNNA O0YYAIOIINXCS TPUHSITHIC
[pOrpaMMoil MO XHMMHHM TMOAXOJAbl K ONPENEICHUIO COACPKAHUA W TMOCTPOCHUS HpeaMera
MpeIycMaTpuBaoT (GOpMUPOBaHHWE Y OOYYAIOIIMXCS YHHUBEPCAIBHBIX YUEOHBIX JCHCTBHIA,
UMeIoIMX 0a30BOe 3HAUEHHUE JJIS Pa3IMYHbIX BUIOB JAESATEIbHOCTU: PEUICHHs MpoOJieM, MOUCKa,
aHainu3a 1 00paboTKH MH(OpPMAIMK, HEOOXOIUMBIX Ul MPUOOPETEHUs ONbITa MPAKTUYECKOH U
MCCIIE0BATENIbCKOM 1eATeNIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUM XUMUH.

B mpakTtuke npernojgaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOIO oOIIero o0pa3oBaHMs TaK U
Ha ypOBHE CpEJHEro o0Iero o0pa3oBaHUs, MPHU OINPENEICHUHN COJCPKATEIBHON XapaKTePUCTUKU
LHejnedl M3y4deHus IpeaMeTa HalpaBJICHUEM IIEPBOCTENEHHOM 3HAYMMOCTH TPAJULUOHHO
npu3Haércst  (GOPMHUPOBAHHE OCHOB XUMHUYECKOH HayKM Kak O0O0JIACTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIWYECKOW TOUKHM 3PEHHS TAaKOH IMOJXOJ K OIPEICICHHUIO Ielel H3ydeHUs
MpeAMETa SIBJISETCS BIIOJHE ONPABIaHHbBIM.

['maBHBIMH 1ENSIMH  U3YYEHHS TIpeAMeTa «XHMHS» Ha YypOBHE CpEIHEro o00Iero
oOpa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

(GbOopMHUpOBaHHE CHCTEMBl XUMHUYECKHX 3HAHUH KAaK BaXKHEHIIECH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHpa, B OCHOBE KOTOPOW JiekKaT KIFOUEBbIE IOHATHUA,
(dyHIIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE M TIOHUMaHUE
CYLTHOCTH JOCTYIHBIX 000011IeHU MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UICTOPHEH UX
Pa3BUTHUS U CTAHOBJICHHUS;

dbopMUpOBaHHE W DPa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOMUMBIX IS TPUOOPETCHHS YMEHUW OPHEHTHUPOBATHCS B MHUPE
BEILIECTB U XMMUYECKUX SIBJICHUN, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHOM
KU3HH;

pa3BUTHE YMEHUU U CIIOCOOOB NIEATEIBHOCTH, CBSI3aHHBIX ¢ HAOMIOJIEHUEM U O0BSICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM TIPaBUIl OE€3011aCHOT0 OOpPAIEHHS C BELIECTBAMH.

ConepxarenbHas XapaKTepUCTHUKA LENEed M 3aJad U3Y4YeHUs MpeaMera B Mporpamme Mo
XUMUU YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBBIMH TMPUOPUTETAMH B CHUCTEME
cpenHero oOmiero obpazoBanus. CerogHsi B MpenoJaBaHUU XUMHH B OOJbIICH CTENEHU OTHAETCS
MPEANOUYTEHNE TMPAKTUYECKONM KOMIIOHEHTE COJep)KaHusl OO0ydeHUs, OpPHUEHTHPOBAHHOM Ha
MOATOTOBKY BBIMMYCKHUKA O0IIe00pa30oBaTebHOM OpraHu3aliy, BIaICIOIIero He HAOOPOM 3HAHHIA,
a (YHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CIMOCOOAMHU W YMEHHSIMU aKTUBHOTO TMOTYYEHUS
3HaHUH ¥ IPUMEHEHUS UX B peajbHOM )KM3HU ISl pELICHUs] TPAaKTUYECKHX 3a/1a4.

B aT0i1 cBsI3u nipu M3ydeHUHU NpenMeTa «XUMUs» TOMUHUPYIOIIEE 3HaAUeHHE TPHOOpETaIoT
TaKue 1eNH U 33/1a4i, KaK:

azanTaiusi 00yJaromuxcsl K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCsS MUpa, GOpMHUpPOBaHUE
WHTEIJICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0o0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY TPUHSATUIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSA3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

¢dbopMupoBaHue y OOYYaIOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
UMEIOIUX YHUBEPCATbHOE 3HAYCHHE MJISl PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PEIICHUS MPOOIeM,
MOUCKa, aHalnM3a W 00padoTku WHPOPMAIMK, HEOOXOAUMBIX JUIsI TPHOOPETEHHUS OIBITA
NEeSATEIbHOCTH, KOTOpas 3aHUMAeT BAXKHOE€ MECTO B TO3HAHWU XUMHH, a TAKXKe JUIsl OLIEHKHU C
TTO3UIIMHA SKOJIOTHYECKOM 0€30IMacCHOCTH XapaKkTepa BIUSHUS BEIIECTB M XUMHUYECKUX TPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
O0yJaromuXxcsi: CIMOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIE 3HAHHWS MO0 XHMHH B
COOTBETCTBHH C YXHU3HCHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BaTh COBPEMEHHBIE WH(OpPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKAa U aHajan3a y4eOHOW M HAyYHO-TIOMYJISIPHOW WH(GOPMAIUA XUMUYIECKOTO
COJICPIKAHUS;

(dhopMUpOBaHHE U Pa3BUTHE y OOYYAIONIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJIIOaTEIBbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO IKCIICPUMEHTA,

BOCIUTaHKUE Y 00yUarOmMXcsl yOSKIEHHOCTH B TYMaHUCTUYECKOW HAIPAaBICHHOCTH XUMUH,
e€ BaXHOH pOJMM B PEIICHHH TJOOANBHBIX IPOOJIEM PAIMOHAIBLHOTO TMPUPOIOIOIb30BAHUS,
MOTIOJTHCHHSI JHEPTeTHUYECKUX PECYpCOB W COXPAHCHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOO0XOMMOCTH OEPEKHOTO OTHOIIEHHSI K MPUPOJIE M CBOEMY 3[I0POBBIO, & TAKXKE MPHUOOPETCHHS
OTIBITA WCIOJH30BAHUS TIOMYYCHHBIX 3HAHWUW U1 MPUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHHSIMH.

Lenn w 3agauu w3ydeHUs mnpeamera «XHUMHS» TMOTYYWIA TOIPOOHYI METOIUYECKYIO
MHTEepHpeTanuo B paszaene «[lnmaHupyembie pe3yibTaThl OCBOCHHUS MPOTPAMMBI 110 XHMHUW», TAKHUM
oOpa3om obecredeHo YETKOe TPEJCTABICHWE O TOM, KAaKHE 3HAHHMS W YMEHHUS UMEIOT TPSIMOE
OTHOIIICHHE K PeaTH3alui KOHKPETHOH IIEIIH.

B yuebHOM muaHe cpenHero oOmiero oOpa3oBaHUsS HpeAMeT «XHUMHUs» 0a30BOTO YPOBHSA
BXOJIUT B COCTaB MPEeIMETHOMN 00s1acTn «ECTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO6miee uncao 4YacoB, PEKOMEHIOBAaHHBIX JUIsl U3ydyeHuss XuMun — 68 vacos: B 10 kimacce —
34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezero).

Conep:xanue o0ydyenus B 10 kinacce.

Oprannyeckasi Xumus.

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHUH.

[Ipeamer opraHM4eckol XMMHUM: €€ BO3HHKHOBEHHWE, PA3BUTHE U 3HAYCHHE B IOJYyYECHHUH
HOBBIX BELIECTB U MaTepuainoB. Teopus cTpoeHMsI opranuyeckux coenqunenuit A.M. byrneposa, eé
OCHOBHBIE 10JI0KeHUsA. CTPYKTypHBIE (POPMYJIbI OpraHUYEcKUX BellecTB. ['oMosiorus, uzomepusi.
XHUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o KiacCU(pUKAMU OPraHUYECKUX BellecTB. HoMeHKaTypa opraHnyeckux
COeIMHEHUH (cucTeMaTHuecKas) U TpUBHAJIbHbIC Ha3BaHMs BaKHEHIIMX MpeICTaBUTENEH KIaccoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YYEHHs BEIIECTB M MX IMPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3aMy OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMMCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IPU HarpeBaHuu (TJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesoaopoasl.

AJIKaHBI: COCTaB M CTPOCHHME, T'OMOJOTMYECKMM psaa. MeraH W 3TaH — mpocrenmue
MPEJCTaBUTENIN alIKaHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (peakiMM 3aMeIeHUs] U TOPEeHUsl),
HAax0’KJICHHE B IIPUPOJIE, IOJIYYCHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUI psA. DTUIEH U NPONWIEH — IpocTeiine
MIPE/ICTaBUTENIN AJIKEHOB: (U3NYECKWe M XHMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJIMMEPU3alluN ), OJTydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m MerunOyramueH-1,3: cTpoeHHE, BaXKHEWIINE XWMHUUYECKHE
cBOMcCTBa (peakuus noauMepuszanun). [lomyyeHre CHHTETHYECKOro KaydyKa 1 Pe3HHBI.

AJKUHBI: CcOCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKMH psan. AUETWIeH —
NPOCTEUIIMKA MPEJCTaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (U3NYECKHEe U XMMUYECKHE CBOWCTBA
(peakuuy rUAPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHME U XUMHUYECKHE CBOMCTBa (peakuuu



raJJOT€HUPOBAHUS M HUTPOBAHMs), OJIyYE€HUE U TpUMeHeHHe. ToKCHYHOCTh apeHoB. ['eHeTnueckas
CBSI3b MEXY YIVIEBOJOPOAAMHU, IPUHAIEKAIMMHU K Pa3JIUYHbBIM KJIaccaM.

[IpupoaHble UCTOYHUKH YIiaeBOAOPOAOB. [IpuponaHbIil ra3 M MOMyTHbIE HE(TAHBIE ra3bl.
Hedts u e€ mpoucxoxaenne. CriocoOsl nepepadboTku HeTH: Meperonka, KPeKHHT (TEPMUYECKUH,
KaTaJIMTU4eCKui), nuponus. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOIYKTHI €r0 IepepadoTKH.

OKcIlepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M UX IPEBPAIICHUI: O3HAKOMIJIEHHE C
o0pa3naMu IuIacTMacc, KaydyykoB W pe3uHbl, kouiekuuu «Hedts» n «Yromby, MoaennpoBaHue
MOJIEKYJl ~YIJIEBOJOPOJOB M TaJlOT€HOIPOU3BOJIHBIX, IPOBEJCHUE NPAKTUYECKOH pabOoThI:
MIOJIyYEeHHE 3TUJIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnsble 3anaun.

BbluuciieHuss 1o ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJ/HOTO BEUIECTBA MM MPOJIYKTa PEAKLUU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUsI.

IIpenenpHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHe, (U3UYECKHEe U
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajUlaMH, TajlOr€HOBOJOPOAAMHU, TOpPEHHE),
npuMeHeHue. BonopoiHble cBA3M MeXly MOJIEKYJIaMu cIMPTOB. JlelicTBUE MeTaHOJa U 3TaHOJa Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHble CHMPTBI. OTHUJICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (u3NYecKue u
XMMHUYECKHUE CBOMCTBa (B3aMMOAEHMCTBHE CO IIETOYHBIMM METallIaMU, KaueCTBEHHAsl peaklMs Ha
MHOroaTOMHble cnuptThbl). /[leifictBue Ha opraHusm denoBeka. lIpumeHeHue riuIepuHa U
STHJICHTJIUKOJIS.

@deHoJI: CTpOEHHE MOJIEKYJIbI, PU3NUYECKUE U XUMHUECKUe CBOWCTBA. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

Anpneruapl. DopManbieru], auneTalbIeruj: CTpOoeHUe, (QU3MUEeCKue U XHUMHUYECKHe
CBOMCTBAa (pEeaKkIMU OKHCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIUH), MOJIyY€HUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE Ipe/ieibHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAs M YKCYCHAasi KUCIIOTBI:
CTpoeHue, pU3NUecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOmIMe Ul Kilacca KUCIOT, peaKIus
sTrepudukanym), MoaydeHHue U npuMmeHeHue. CrTeapuHOBas M OJIEMHOBAas KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JCHCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['Maposn3 cioxHBIX 3(HpPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornaeckas posib KUPOB.

VYrieBojpsl: cocTaB, Kiaccu(uKalus yriaeBoJoB (MOHO-, 1U- U ToJMcaxapubl). [roko3a —
MPOCTEHIINA MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYJNbl, (pU3MYEeCKHMe W XHMHUYECKUe
cBolcTBa (B3auMojeicTBue ¢ ruapokcunom Meau(ll), okucienne aMMuauyHbIM PacTBOPOM OKCHJIA
cepedpa(l), BoccraHOBiIEHHE, OpOXKEHUE TJIOKO3bl), HAXOXJACHWE B MPUPOJE, MPUMEHEHHUE,
6uosiornueckas posb. otocunres. pykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemntonosa kak npupojHsle noauMmepsl. CTpoeHue Kpaxmaina U IeJITH0I03bI.
du3ndyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAsl PEAKIUS C HOJIOM).

DKCrepUMEHTANIbHbIE METOAbl H3Y4YeHMs] BEIIECTB M MX TMpEeBpallleHUui: MpOoBeIeHUE,
HaOJI0ICHNE U OMHMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHe HTaHoia okcugoMm Meau(Il)), MHOroaToMHBIX CHUPTOB
(B3aumogpeiicTBue TauuepuHa ¢ ruapokcugoM meau(ll)), ampaernyoB (OKMCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m rumpoxcumom meau(Il), B3aumomeicTBue Kpaxmaia ¢ HMOJIOM),
MIPOBE/ICHUE NMPAKTHUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnebie 3anaun.

Bbluuciienuss 1Mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa



MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIHH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIINN).

A3oTcoepakaniue OprannyecKkne coeMHeHNs.

AMHUHOKHCIIOTHI KaK aM(oTepHbIe OpraHnyeckie coequHeHus. Pu3ndyeckue 1 XUMUIECKHe
CBOIMCTBa aMMHOKHCIOT (Ha TpHMepe TIJMIWHA). buomormueckoe 3HauYeHHE aMHMHOKHCIIOT.
[TenTuap!.

benku kak mpUpOAHBIE BBICOKOMOJICKYJSIPHBIE coeanHeHMs. [lepBuuHas, BTOpHUYHAs U
TpeTUYHAsE CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJIKOB: THUAPOJIU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIIUU Ha OCNIKH.

DKCHEepUMEHTAIbHBIE METOJABl M3YYCHHS BEIIECTB M HMX NpEBpAIleHHWH: HaOMIoIeHHEe |
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JEHATYpalus OEIKOB MPU HArpEBAaHHH, [IBETHBIC PEAKIINU
O€eJKOB.

BbicokoMos1eKyJIsIpHbIE COeIMHEHMS.

OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJICKYJSIPHBIX COEIMHEHHUI: MOHOMEp, MHOJIHMED,
CTPYKTYpPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3AIIIH, CPEAHS MOJEKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCTUHEHUI — MOTMMEPU3AIUs U TOJTHMKOH/ICHCAITHSL.

DKcIeprMEeHTaIbHBIE METOBl M3YYEHHUS BEHIECTB M HMX IPEBPAICHHUI: O3HAKOMIICHHE C
o0pa3naMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:knpeaMeTHbIe CBSI3HU.

Peanu3zanus MeXnpeaMETHBIX CBs3el MpPU M3YyYCHUWH OpraHndeckoid xumuum B 10 Kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSATHH, TaK W
TIOHSITHH, SBJISFOIMXCS] CHCTEMHBIMHU JIJIsl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CUHTE3, KJIAacCU(UKAIMA, IEPUOJUYHOCTh, HAOIIONEHHE, W3MEpPEHHE, DKCIICPUMEHT,
MOJIETTHPOBaHHUE.

dusnka: marepusi, YHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHB,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3NYECCKHE BEIWYMHBI U €IMHHIBI UX
U3MEpEHUSI.

Buonorusi: xnerka, opraHusMm, Ouochepa, oOMEeH BelecTB B opraHusMe, (oTocuHTes,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJIE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorus: NMIEBble MPOAYKTHI, OCHOBBI PAallMOHATBHOTO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKApCTBEHHBIE W KOCMETHUYECKHE Tperaparhl, MaTepuaabl U3 MCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

Coaep:xanue o0yuenus B 11 kinacce.

OO0mas 1 HeOpraHu4vecKasi XuMusl.

Teopernyeckue 0CHOBbI XUMHMH.

XuMuyeckuil 3iemMeHT. AtoMm. Snpo aroma, H30TONBI. OJIEKTPOHHAs 000JO0YKa.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHTsl. OCOOCHHOCTH
pacnpesiesieHusi IEKTPOHOB IO OpOMTaNsIM B aTOMAax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOOB.
DneKTpoHHas KOH(UTYpalus aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuonnueckass cucrtema xumMudeckux odnemeHToB JI.U.
MenpeneeBa. CBs3b IEpUOINYECKOr0 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMHUUYECKHUX JIEMEHTOB
JA.N. MengeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEILECTB M0 IPyIIaM U
nepuogaM. 3HaueHue NepruoINYECKOro 3aKOHa B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. BuAB XMMHUYECKOH CBs3UM (KOBaJIeHTHas
HEeMNoJIsipHasi W TMOJsIpHAas, HMOHHAs, MeTalndeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIECHTHOU
XUMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKIEeNTOpHBIN). BomoponHas cBsizb. BaneHTHOCTS.



DJIEKTPOOTPULIATENBHOCTh. CTeneHb oKuciaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THUIMA
KPUCTAIUIMYECKOUN PEIIETKH.

[Tonsitue o aucnepcHbIX cucremax. VICTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas A0Jid
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmaeckux coequHeHnid. HomeHkiaTypa HeOpraHM4eCcKuX BEIICCTB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKAITUX K PA3TUUHBIM KJIACCAM.

Xumudeckas peakmusa. Kiaccudukamuss XUMHUYECKUX pEaKIMii B HEOPTraHUYECKOH W
OpPraHMYeCKOM XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEUIECTB, 3aKOH COXPAHEHMS U IPEBpaALCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (akTopoB. OOpaTUMbIC PEAKIINH.
Xummnueckoe paBHoBecue. DakTopbl, BAMUSIONME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHS.
[Tpuniun Jle [latensbe.

Onexrponutuyeckas aucconuanus. CuinpHble M cialble AneKTpoiuThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIIAsA, HEUTpasibHas, IeouHas. Peakiiuu noHHOro ooMeHa.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHMsS BEUIECTB W HX IPEBpAIICHUI: AEMOHCTpalUs
tabmui «lleproauueckas cucrema XuMudeckux anneMeHToB J[.M. MenneneeBay», nydeHue Mojaenen
KPUCTAJUTMYECKUX PEIIETOK, HAOJIOJICHHE M ONHMCAaHUE JIEMOHCTPAIIMOHHBIX M J1ab0paTOpPHBIX
OMBITOB (Pa3yIOKEHHE TMEPOKCHIa BOJAOpPOAA B MPUCYTCTBUM KaTaau3aTtopa, OMPEIEICHUE CPeabl
pPacTBOpPOB BEHIECTB C IMOMOIIbI0 YHUBEPCATHLHOTO HWHAMKATOpA, PEAaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTHYECKON paboThl «BiusiHME pa3IudHbIX (AKTOPOB HAa CKOPOCTh XMMHYCCKON
peaKkumn».

Pacuérnnie 3a1aum.

Pacuérel no ypaBHEHUSIM XMMUYECKUX PEAKLUi, B TOM YHUCIIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCTMIOJIH30BAHUEM TMTOHATUS «MACCOBAS JIOJISI BEIIIECTBAY.

Paznen 2. Heoprannuyeckasi Xummusi.

Hemeramnsl. [Tonoxenue HemetaiwioB B [lepuoanueckoil cucreMe XUMUYECKUX JJIEMEHTOB
JI.U. MenneneeBa U OCOOEGHHOCTH CTPOECHHSI aTOMOB. (DuU3NYECKHME CBOWCTBA HEMETAJIOB.
AmoTponusi HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TaloreHoB, cepbl, a3zoTa, (ocdopa,
yriiepojia ¥ KPpeMHUsSI) U UX COCIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMX KUCIOT, BOAOPOIHBIX
COCIMHCHH ).

[IprMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraiubl. [Tonoxenue meramios B [lepuoanueckoit cucteMe XUMUYECKUX dnemeHToB J1.1.
MenneneeBa. OcCoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aToOMOB MeTayioB. OOmme
¢busnueckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIEKTPOXUMHYECKHHM psll HampsKEHU
METaJIJIOB.

XUMUYECKHE CBOICTBA BaXHEHIIMX METANIOB (HATpUM, Kanmuii, KalblMii, MarHuw,
QTFOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue cnocoObl moydeHus: MeTauioB. [I[puMeHeHue MeTamuioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJIBI HW3y4YEHHUsS BEHIECTB H WX TMPEBpAIICHHUI: HW3ydeHHe
KoJuteKuu «MeTalbl U CIUIaBbl», 00pa3I[0B HEMETAIIOB, PEIICHHE dKCIEPUMEHTAIBHBIX 3aad,
HaOIIOJICHWEe ¥ OINWCaHWE JIEMOHCTPAIIMOHHBIX W J1a0OpaTOPHBIX OMBITOB (B3aMMOJICHCTBHE
TUAPOKCHIA ATIOMHUHMS C PACTBOPAMH KHUCJIOT U HIENOYEH, KAUYECTBEHHBIE PEAKIMU HA KAaTHOHBI
METaJIOB).

PacuérHeie 3ama4n.

Pacuérer Macchl BemecTBa win 00bEMa ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe
Wik 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA



BELIECTBA) MPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus u sncusznv. Mexncnpeomemmuoie céasu.

Ponp xuMun B 00ecTieUeHHH AKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM O€30MacHOCTH,
pa3BuTuu MeAuIUHbL. [ToHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMUUYECKUX PEAKIIHM.

[IpencraBienust 00 OOIMKX HAYYHBIX MPUHIMIIAX IPOMBIIIJICHHOTO MOTYYeHHs BaXKHEHIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MaTEpUAIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpAacKd, CTEKJI0, KepamMuKa, Marepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIEC yI0OpEHUSI.

XuMusT U 3[0pOBbE 4YEJIOBEKA: IPaBHUJa MHCIIOJNb30BAHMS JIEKApPCTBEHHBIX IPENaparos,
mpaBmIa 0E30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUHU B TTIOBCETHEBHOM JKHU3HH.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YYEHUU 00IIeH U HEOPTaHMIEeCKOW XuMuHu B 11
KJIacCce OCYILECTBISICTCA Yepe3 UCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OT/JICIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mmue ecTecTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(uKalus, MNEePUOAUYHOCTb, HAOIIOJIEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE,
WU3MEPEHHE, SIBICHUE.

@duzuka: Marepus, JHEpPrusi, Macca, aroM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, HM30TOII,
PaINOAKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTrHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraHu3M, SKOCHUCTeMa, Owocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

Texnonorus: xuMudeckasi IPOMBILIUIEHHOCTh, METAJUTYPTHsi, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuaosB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MPOMBIIIICHHOCTb,
(dapmalieBTHYECKask MPOMBIIUIEHHOCTD, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

IInanupyemsblie pe3yJbTaTbl OCBOEHUS] MPOrpaMMbl MO0 XMMHHM HAa YpPOBHE CpeJIHEero
o0uiero oopa3oBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYAIOIIMMUCS
porpaMM CpeaHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM).
HayuHo-mMeTonnueckoil 0cHOBOM AJis pa3pabOTKU MJIaHUPYEMbBIX PE3YyJIbTaTOB OCBOCHMS IIPOrpaMM
CpeAHero o01ero oopazoBaHus ABISETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B COOTBETCTBMH C CHCTEMHO-JESTEIHHOCTHBIM IIOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHMs BbIJIEIEHBI
CJIEYIOIIHE COCTABIISIOIHE!

OCO3HaHME OO0YYaIOUIMMHCA POCCUHCKOM TPaKAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPE/IEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHHWH JMYHOCTH HAa OCHOBE KIFOUEBBIX
LEHHOCTEW M UCTOPUUECKUX TPATULUN 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MNPUCYIIUMH  LIEJIOCTHOM CHCTEME XHUMHYECKOIO
o0pa3zoBaHUs;

HAJIMYME TPABOCO3HAHUS SKOJOTMYECKOM KYIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMHUS» IOCTUTAIOTCS B €IMHCTBE yueOHOU
M BOCITUTATEIBHOHN NESTETHHOCTH B COOTBETCTBHHM C TYMaHHUCTHYECKHMMH, COIMOKYJIBTYPHBIMH,
TYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU W HJ€ajlaMM POCCHHCKOTO TpakIaHCKOro oOOIIecTBa,



NPUHATHIMU B OOIIECTBE HOPMAMHU U TpaBUIaMH MOBEACHUS, CIOCOOCTBYIOIIMMH Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBIICHHSI TMYHOCTH 0OYUYaIOLIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpa)kaloT CPOPMUPOBAHHOCTD
OTIbITA TIO3HABATEIILHON U MPAKTHYECKOM JeSITEIbHOCTH 00YUYarOIIUXCs [0 PeaTn3allii MPUHATHIX B
oOmiecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpax1aHCKOro BOCIIMTAHUS:

OCO3HaHHUs O0YYaroIIMMHCS CBOUX KOHCTHUTYIMOHHBIX MpPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOIIOPAIKY;

MPEJICTAaBICHUS] O COLHUAIBHBIX HOpMax M NpaBUIaX MEXJIWYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESITEIBHOCTH NMPH CO3/JaHUHM y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHS, JOTUKY U apryMEHTBI IPYTUX
MIPY aHAJIM3€ Pa3InYHBIX BUIOB yUYEOHOMN JESITeIbHOCTH;

2) NaTpUOTHYECKOI'O BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJI€NI0 OT€YECTBEHHON XUMHUU;

YBKEHHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO MPHUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHMXKEHHUS HAyKH €CTh Pe3yNbTaT UIUTENbHBIX HAOIIOACHUM,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U PAKTUKOB,;

MHTEpeca M II03HABaTENbHBIX MOTHMBOB B TOJNYUYEHUU U TOCJIEAYIONIEM aHalu3e
nHpOPMAIUY O IEPEAOBBIX TOCTHIKECHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHS,;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIEC PEIICHHS, OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJIEHUE M TIOCTYNKU CBOUX TOBApHILNEH C TO3MUIIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ATHX ITOCTYIIKOB;

4) hopmMupoBaHHS KYIbTYPHI 3I0POBBL:

MOHMMAaHMs LEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a >KU3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOMro/IeHnsI TpaBWJl OE30MacHOTO OOpalIeHUs C BEIIeCTBAaMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHWMAHMsI [EHHOCTH TPAaBWJ HHIMBUAYAJIBHOTO W KOJUIGKTMBHOTO O€3011acHOTO
MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIO/IEH;

OCO3HAHMS TIOCIEICTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (yMOTPEOJICHUS aAIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHUKAaTUBHOH KOMIETEHTHOCTH B  y4eOHO-HMCCIEIOBATENbCKON  JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKM Ha aKTHUBHOE YYacTHE B pEIICHHH MPAKTUYECKUX 3a7ad COIHAIBHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPAaKTUYECKOMY H3YYEHMIO MpodeccHil pa3lu4yHOro poja, B TOM 4YHCIE Ha
OCHOBE MTPUMEHEHHS MTPEIMETHBIX 3HAHUHN 110 XUMUH;

YBXKEHUS K TPYY, JTIOASIM TPYyJa U pe3ybTataM TPYAOBOM IEeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHAMBUIYaTbHON TPAEKTOPUH 00pa3oBaHMs, Oy IyIIen
npodeccur M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3KOJOrMYECKOr0 BOCITUTAHMUS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIICHUS K MPUPOJIE, KaK MCTOYHHMKY CYLIECTBOBAHUS
’KM3HHU Ha 3emie;



MMOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHUS dKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATILHOM CPELBI;

OCO3HaHUsI HEOOXOJAMMOCTH HCITOIB30BAaHUS JOCTIKCHHM XUMUU JUIsI PEIICHUST BOIIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

AKTUBHOTO HETNPUATHS JEHCTBHMA, NMPUHOCIIIMX BPEA OKPYKAIOIICH MPUPOIHON cpene,
YMEHHS TMPOTHO3UPOBATH HEOIATONPUATHBIC ASKOJOTHYECKUE TOCIEACTBHS MPEANPUHIMACMBIX
JEUCTBUHM U MPEOTBpAIATh HX;

HaJU4Usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIILICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NEATEIBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCSI HMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHON M COITMAIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAyYHOTO MTO3HAHMS:

c(OPMUPOBAHHOCTH  MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHVMAHUS CHEIU(PUKA XUMUM KaK HayKH, OCO3HaHUA e€ poiau B (OPMUPOBAHUU
pPalMOHAIBHOTO HAYYHOT'O MBIIIIEHUS, CO3AaHUH IETOCTHOTO MPEACTABICHHUS 00 OKpY)KaIoIeM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

YOSXKIEHHOCTH B OCO0OW 3HAYMMOCTH XHMHHU JUISI COBPEMCHHOW IIMBHJIM3AlMU: B €&
T'YMaHUCTHYECKON HAMpaBICHHOCTH W BAaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepUalbHON
KYJIbTYpbI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
AHEPTeTUYECKOM, IMUIIEBON M IKOJOTHYECKON OE30IIaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICUCHUH
YCJIOBHH YCIIEITHOTO TPYJA U YKOJIOTHYECKH KOM(DOPTHOM JKMU3HHU KaXIOTO YjeHa OOIIECTBA;

€CTeCTBEHHO-HAYYHOH TPaMOTHOCTH: TOHUMAaHHsS CYIIHOCTH METOJOB  IO3HAHUS,
HCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIB30BATh MOJydaeMbIe 3HAHHS IS
aHallM3a U OOBSICHEHUS ABJICHUN OKPYXKAIOILIEro MUPa U MPOUCXOAAIIUX B HEM U3MEHEHUM, YMEHHS
JeNaTh 00OCHOBAaHHBIC 3aKJTFOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAaHHBIX C HEITBIO
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIb30BAaTh XUMUYCCKUE 3HAHUS IS PEIICHUS TPOOJIeM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIeIOBATEIHCKOM A TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHUI0O M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUHW MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHaATbHON AeITeTbHOCTH.

MeranpeameTHbIe pe3ybTaThl OCBOEHHUS YYeOHOro TMpeaMeTa «XHUMHs» Ha YpOBHE
cpenHero obmero 06pa3oBaHus BKIIOYAIOT:

3HaUMMbIe JUIST (OPMHPOBAHUS MHPOBO33PEHHUS OOYYArONIUXCS MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHbIE) O0IIeHayUYHbIe TOHSITHS, OTPAKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenuduKy METOOB TO3HAHMSI, MCIOJB3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHEprusi, SBIEHUE, MPOLIECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, UCCIIeIOBaHNE, HAOIOACHUE, U3MEPEHNUE, DKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalTbHbIE yueOHbIe NeCTBUs (TI03HABaTeNbHbIE, KOMMYHUKATHBHBIC, PETYISTHBHBIC),
obecrieunBaronye GopmupoBaHue (QYHKIIMOHAIBHON TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIINH
oOyJaromuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIMILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHUS U YHHUBEpcajbHbIe YydeOHble MACWCTBHSI B TIO3HABATENBHOU U
COLIMAJIBHOM MTPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIBHBIMH Y4COHBIMH
MMO3HABATEIPHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMU.

OBnazneHne yHUBEPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMH:



1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIFHO ~ (OPMYJIUPOBAaTh U  aKTyaJU3UpoOBaTh NpoOsIeMy, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpEAEATh LENM JEATEIbHOCTH, 3a/JaBas I[apaMeTpbl M KPUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTH C NOCTABIEHHBIMU LIEISIMH;

HCIIOJIb30BaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILIUIEHUS — BBIIEIATH
XapakTepHble MPU3HAKM TMOHATHUH W  yCTAHABIMBaTh MUX  B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS IJIs1 OOBSCHEHUS OTJCIBHBIX (DAKTOB U SABICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMH SBICHUSMU;

CTPOUTB JIOTHUECKHUE PACCyKACHUS (MHAYKTUBHBIE, 1€yKTUBHBIE, [0 aHAJIOTUH), BBISBIISTD
3aKOHOMEPHOCTH U IPOTUBOPEUUsl B PACCMATPUBAEMBIX SIBICHHSX, (OPMYJIHMPOBATH BBIBOJBI U
3aKJIFOUEHNS;

IPUMEHATh B IpOILlEcCe NO3HAHUS, HCIOJIb3YEMble B XMMUU CHUMBOJHMUYECKHE (3HAKOBBIC)
MOJIENIH, MPEoOPa30BBIBATH MOJICIbHBIEC MPEACTABICHUS — XUMUYECKHIA 3HAK (CHMMBOJI) 3JIEMEHTA,
xuMudeckas (opMyna, ypaBHEHHME XUMMUYECKOW peakUMd — TpH pEIIeHUH  Yy4eOHbIX
[I03HABATENIbHBIX U NMPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbIE MOJICIbHbBIC MIPEJICTABICHUS NI
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEILECTB U XMMUYECKUX PEaKIHil.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopmMynHpoBaTh 1€MW 3aJa4d  MCCIENOBAHMS, WCIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHHUS THITOTE3HI 110 MPOBEPKE MPABUIIEHOCTH BBICKA3BIBAEMBIX CY)KJICHHIA;

BJAJIeTh HAaBBIKAMU CAaMOCTOATENBHOTO IUIAHUPOBAHHUA M TNPOBEJEHHUS YYEHHUYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHMs HAOIIOAATh 3a XOJOM IIpoliecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (OpPMYIMPOBAaTH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEJAOBAHMS, COCTABIIATH OOOCHOBAHHBIA OTYET O TPOJIEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW MCCIEeNOBATEIbCKOW M TPOCKTHOH JesTeIbHOCTH,
HPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB peIleHUs
MPAKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS.

3) pabota ¢ uHpOpMmanueit:

OPUEHTHPOBAThCS B  PA3IMYHBIX MCTOYHMKAX HHQopManuu (Hay4yHO-TIOMYJsIpHAs
auTepatypa XMMHYECKOrO  COJEpKaHMs, CIpaBOYHble MmocoOusi, pecypcbl HMHTepHera),
aHAJIM3UPOBATh MH(POPMALIMIO PAa3IUYHBIX BUJOB U (DOPM IMpeacTaBICHUS, KPUTUUECKH OLIEHUBATh
€€ IOCTOBEPHOCTh Y HENPOTUBOPEUNBOCTB;

(GbopMynIpoBaTh 3ampochl M TNPUMEHATH Pa3JIMYHbIE METOAbl IpPU IMOHCKE M OTOOpe
nHpopManuy, HeOOXOJUMOM [T BBIMOJIHEHHUS YUeOHBIX 33a]1a4 ONPeIeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT HCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN W
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMYy IpeICTaBiIeHUs] MHPOpPMAILUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KauecTBE CpEACTBA Mpu padoTe ¢ XUMHUYECKOM
uHpopManue: MPUMEHATh MEXIpeaMeTHbIE ((PU3NYecKue 1 MaTeMaTHUeCKue) 3HaKU U CUMBOJIBI,
¢dbopMyIibl, a0OpeBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OBnaneHne yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbI B XOJ€ JUAlora W/WIM JUCKYCCHH,
BBICKa3bIBaTh  HJeH, (OpPMYIHpOBaThb CBOM MPEAJIOKEHUS OTHOCHUTEIBHO  BBINOJIHEHUS
IIPEIOKEHHON 3a/1a4H;



BBICTYIIaTh C TPE3EHTANMEH pe3yJbTaTOB MO3HABATENBHON ICSATEIBHOCTH, IMONYYECHHBIX
CaMOCTOSITENTLHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJHEHUH XHMHUYECKOTO IKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIEOBAHUIO CBOWMCTB M3YyYaeMbIX BEIIECTB, pPeaH3alld Y4eOHOTO
mpoekTa W (HOpPMYIHUPOBATh BBHIBOJLI MO pE3ylIbTaTaM TMPOBEACHHBIX WCCICIOBAHUNA MYTEM
COTJIACOBaHUS TIO3UIUH B X0JI¢ 00CYKICHUS M 0OMEHA MHECHUSIMH.

OBnaneHne yHUBEPCATBHBIMU PETYISTHBHBIMU JCHCTBUSIMHU:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO TIO3HABATEIBHYIO JESTEIBHOCTD,
ompenensis €€ eI W 3aJa4d, KOHTPOJMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJyularaeMblii  aJIrOPUTM JICHCTBHI TIPU BBHIMOJHEHHH YYEOHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO UX pelIeHUs ¢ y4ETOM TMOJYyYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMEI CPEIHErO 00IIEro 00pa3oBaHus M0 XUMHUH
Ha 0a30BOM YpOBHE OPUEHTHPOBAHBI Ha 00ECIICUeHIE MPEUMYILECTBEHHO 00111e00pa30BaTeIbHOM U
OOMICKYIBTYPHOM TOATOTOBKM OOydaromuxcs. OHM BKIIOYAIOT creupuYIecKue s y4eOHOro
npeaMera «XuMUs Hay4qHbIC 3HAHUS, YMCHHUS U CIIOCOOBI ICHCTBHI TI0 OCBOCHUIO, MHTEPIIPETALIUU
U MPeoOpa30BaHMUIO 3HAHWH, BUIBI JIEATEIHBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS M MPUMCHCHHUIO
3HAaHUI B pa3IMYHBIX YYCOHBIX U PCAJbHBIX JKU3HEHHBIX CHTYAllUSAX, CBSI3aHHBIX C XUMHUCH. B
IIporpaMMe 10 XUMUH MPEJAMETHBIC PE3YJIbTAThI MPEACTABICHBI IO T'0JIaM U3Y4CHUS.

K konmy oOyyennss B 10 Kkjacce mnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS Kypca
«OpraHuyeckas XUMHUsD OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEIACTABICHUN O XMMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAYIHOMN
KapTUHBI MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHHHM MPHUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJBHOW T'PAMOTHOCTH, HEOOXOJAMMOW sl peUIeHHUs
MPAKTUYECKUX 3aad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOAHOM CpeJE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

OCHOBOIIOJIATAIONINE MOHITHS (XMMUYECKHIA 3JIEMEHT, aTOM, dJIEKTPOHHAsE 000JI0YKa aToMma,
MOJIEKYJa, BaJlEHTHOCTb, AJNEKTPOOTPHUIATEILHOCTh, XMMHUECKas CBs3b, CTPYKTypHas (opmyra
(pa3BépHyTas U COKpaliéHHas), MOJib, MOJISIPHAsI Macca, MOJSIPHBIA OOBEM, YIJIEpOAHBIM CKEJET,
GyHKIIMOHANbHAS TPYIIMa, paauKall, HW30MEpHsi, HM30MEphbl, TOMOJOTHMYECKUU psiI, TOMOIOTH,
YIIEBOJOPOABI, KHCIOPOA M a30TCOAEpXalllie COEAMHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSTUHEHMUS);

TEOpUU M 3aKOHBI (Teopus CTpoeHMsl opraHuueckux semectB A.M. BytiepoBa, 3akoH
COXpaHEHHUs MACChl BEUIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU,

MHUPOBO33PEHUECKHUE 3HAHMS, JIEKAIME B OCHOBE MOHMMAaHUS IPUUUHHOCTU U CUCTEMHOCTH
XUMHUECKUX SIBJIEHUH, (AKTOJIOTUYECKUE CBEIACHHMS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30MacHOM HCIIONb30BAHUH BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W TPAKTHUECKOMN
NeSITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUI BBISBISITH XapaKTEpHbIE MPU3HAKH MOHSATHH, YCTaHABIUBATH
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPH OMHMCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHUYeCKUX COCTUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) HOPMYNT OPraHUYECKHX BEIECTB U
YpaBHEHUH XMMHMYECKUX PeaKIUi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYECKHUX BEIECTB IS
WJUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh M3YyYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBY M CTPOEHHUIO K OIpeneN€HHOMY Kjaccy/Tpynmne COeIUHEHUMH



(YrneBoAopobl, KUCIOPO U a30TCOAEPKAIUE COSAMHEHUSI, BHICOKOMOJIEKYIISIPHbIE COSAMHEHN),
JaBaTh UM Ha3BaHusi no cuctematuyeckod Homenkinarype (IUPAC), a Takkxe npUBOAMTH
TPUBUAIBHBIE Ha3BaHUS OTIEIbHBIX OPTaHWYECKUX BELIECTB (ITUJICH, MPOMMUJICH, AalleTUJICH,
STHJICHIJIMKOJb, TIUIEpUH, (PeHoI, GopMabAETHl, aleTalbIeTua, MypaBbUHAasI KHCIIOTa, YKCYCHas
KHCIIOTa, OJICMHOBAas KHCJIOTA, CTEapUHOBAs KHUCJIOTA, IJII0K03a, PPYyKTO3a, Kpaxmall, IeJUI003a,
[JIMLIMH);

c(OpPMUPOBAHHOCTh YMEHHSI OINPEAENATh BHJbI XHUMHUYECKON CBA3M B OPraHUYecKHX
COEMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI TNPUMEHSATH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKHUX
BeuiectB A.M. bytinepoBa nnsi oObsSICHEHUS 3aBUCHMOCTH CBOWCTB BEILIECTB OT WX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHMIl XapaKTepu3OBaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3UYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB
(MetaH, 9TaH, STWIEH, IPONUJIEH, alleTuIeH, Oyraauen-1,3, metundyraauen-1,3, 6eH30I1, METaHOII,
3TAHOJI, ATWJICHIJIMKOJb, TIMIEPHH, (EHOJ, aleTajabJAerHJ]l, MypaBbUHAs M YKCYCHash KHUCJIOTHI,
TIII0KO03a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta), WIUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXJy HHUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIMH C HUCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTePU30BATh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIPhs (HE(TH,
MPUPOJAHBIN Ta3, yrojib), cmocoObl UX MepepabOTKHM W MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUMCICHUS 10 XUMUYECKUM ypaBHEHUSAM (MAacChl,
00bEMa, KOJIMYECTBAa HCXOJHOTO BEIIECTBA HIIM MPOAYKTA PEaKIMH 0 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMECHHI BJIAJIETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHUS, UCTIOIBb3YEMbIX B XUMUU MTPU U3yYEHUH BEIIECTB U XUMUYECKHX SIBICHUI (HaOII0eHue,
U3MEpEHHUE, IKCIIEPUMEHT, MOJEINPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHMS IS
NPUHATHST PELICHUI B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlMSAX, CBA3AHHBIX C BELIECTBAMH U HX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHUJa MOJB30BAHUS XMUMHUYECKOH MOCYHAON H
abopaTOpHBIM O00OPYIOBAaHUEM, a TAK)KE IpaBUiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHMM TUIAHHPOBATH M BBIMOJHATH XUMHUUYECKHH HKCIIEPUMEHT
(npeBpallleHnss OPraHUYECKUX BEIIECTB IMPU HArpEeBaHHUM, IMOJTYYEHUE STHICHA U U3YYEHHUE €ro
CBOMCTB, KaU€CTBEHHBIC PEAKIIMHM OPTraHMYECKUX BEIIECTB, JCHATYpalus OElIKOB MPU HAarpEBaHUH,
[[BETHBIE PEAKIIMH OEJNIKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKU OE30MAaCHOCTU MpU OOpallleHuu
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, MPEICTABIATH PE3yJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alucH ypaBHEHUH COOTBETCTBYIOLIUX peakiuil u ¢GopMymupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHIo,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBa MaccoBOil nHopmanuu, UHTEepHET U 1pyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIOJaTh TpaBHUIIA JKOJIOTHYECKH IEIeCO00pa3HOro
MOBEJIEHNUsT B OBITY W TPYAOBOW JESATEIBHOCTH B IIEISAX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Kalollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OpPTraHU3MBI
ONpefeNI€HHBIX OpPraHMYecKHX BeIIecTB, MoHuUMas cwmbican nokasarens [IJIK (mpenenbHo
JOMYCTUMOM KOHIIEHTPAIIMH), TOACHATh Ha MPUMepax CIoCcOObl YMEHBIIEHUS U MPEeI0TBPALCHUSI
UX BPEIHOTO BO3JIEHCTBUS HAa OPraHU3M YeJIOBEKa;

Ui 0OydarolmuXcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSMU 370POBBSI: YMEHHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUH;

JUISL CTIETIBIX U CTA0OBUASMIINUX OOYYAIOMIMXCs: YMEHHE HCIONIb30BaTh pelibe()HO TOYCUHYIO



cucteMy obo3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

K xoHmy o0ydenusi B 11 kjacce mpeaMeTHbIE pe3yibTaThl OCBOCHUS Kypca «OOmas u
HEOpraHUYEeCKas XMMUS OTPAXKAIOT:

c(OpPMUPOBAHHOCTH MPEACTABICHUNH O XMMHYECKON COCTaBISAIONIEH €CTECTBEHHO-HAY4YHOM
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUU SIBICHUW TPHUPOJBI, B (OPMUPOBAHMHM MBIIUICHHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl pelleHUs
IIPAKTUYECKUX 3aa4 M D3KOJOTMYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY 3J0pPOBbI0 U
MPUPOIHOM Cpelie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIKOYAET:

OCHOBOIIOJIATAIOIIUE TOHATHUS (XMMUYECKHIA AIEMEHT, aTOM, H30TOIl, S-, P-, 0- AJIeKTPOHHBIC
opbuTtamu  aTOMOB,  HMOH,  MOJIEKyJla,  MOJIb,  MOJSIpHBIH  00BEM,  BAJIEHTHOCTb,
ANEKTPOOTPULATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBA3b (KOBAJCHTHAs, WOHHAasi,
MeTaJlJIN4ecKasi, BOJIOPOAHAS), KPUCTAIIIMYECKAsl pelIETKa, TUIIbl XUMHUYECKUX peakui, pacTBop,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTUUECKAS AUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKON PeaKIii, XUMHUYECKOE PaBHOBECHE);

TEOPHUH U 3aKOHBI (TEOpUsl SIEKTPOJMUTUUECKON JUCCOLMAINY, Tepuoandeckuii 3akon [1.1.
MeHeneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU [TPU
XUMHUYECKUX PEaKLMsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUI SI3bIK XUMHH, MHUPOBO33PEHUYECKUE
3HaHMS, JIEKAIIME B OCHOBE IMOHUMAHUSA MPUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKHX SIBJICHH,
(aKTOJOTHYECKUE CBEICHUS O CBOWCTBAX, COCTaBE, MOJYYEHHH W OE30IacHOM HCIOJIb30BAHHU
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIC NMPU3HAKU MOHSATHH, yCTaHABIMUBAThH
X B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATHS IPU ONUCAHUU HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJNIB30BaTh XHUMHUECKYIO CHUMBOJUKY JJSi COCTaBJICHUS
(dbopMyI T BEIIECTB U YpaBHEHUI XUMHUYECKUX PEaKIHid, cucteMaTnaeckyro HomeHkinarypy (IUPAC)
U TPUBUAIbHBIC HA3BaHUS OTJEJIbHBIX HEOPraHWYECKHX BEIIECTB (YrapHbIA Ta3, YrJIeKHCIbIA Tras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, IUThEBAs COJa, IUPUT U JAPYyTue);

c(OPMHPOBAHHOCTh YMEHUI ONpPEeNATh BAJIGHTHOCTh U CTENEHb OKHCICHUS XMMHUYECKHX
3JIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJI XMMUYECKOW CBS3U (KOBaJIECHTHAs, NOHHAs,
METaJUINYecKas, BOJOPOJHAs) B COCIMHEHMSX, TUIl KPUCTAIIMYECKOM PEImETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJIsSpHasi, WOHHAs, METa/NIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHaBIMBAaTh HMPHUHAJJIEKHOCTh HEOPraHWYECKUX BEIIECTB
[0 MX COCTaBy K ONpene’aEHHOMY KJacCy/TpyImne COeIUHEHUH (MpocThle BELIeCTBa — METAIIbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

C(OPMHPOBAHHOCTh YMEHHMH pacKkpblBaTb CMbICI Mepuoandeckoro 3akona J[.U.
MenneneeBa U JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOIIYIO,  OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUY;

c(OpMUPOBAHHOCTh YMEHUI XapaKT€PU30BaTh JIEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKUX
aneMeHToB 1—4 nepuonos Ileprnoguueckoii cucreMbl xumuueckux snemeHToB .M. Menneneesa,
UCIIOJNIB3Ys TOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHYECKUE YPOBHMU», OOBICHSITH
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COECIMHEHUI IO Nepuojam u
rpynmnaM [lepuonnueckoil cucreMsl XuMudeckux 3yeMeHToB [[.1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMHMCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHMYECKHUX BEIECTB PA3IMYHBIX KJIAcCOB, MOATBEPXKIATh CYIIECTBOBAHUE TIE€HETHYECKON
CBA3M MEXKJYy HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOILBIO YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMHUYECKHE PEAKUUH [0 Pa3IMYHbIM



MpHU3HaKaM (YUCIIy U COCTaBy Pearupyrouinux BEIIeCTB, TeII0BOMY 3 (eKTy peakunu, U3MEHEHHIO
CTETIeHEeH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINU, YIaCTHIO KaTaJu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS pEaKUUi pa3IMuHbIX TUIIOB, OJHBIE U
COKpalI€HHbIE YpPaBHEHHMS pEeakLUi HOHHOTO OOMEHA, Y4YUThIBas YCIIOBUS, NPU KOTOPBIX 3TH
peakuyu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOIUTH PEAKLUUH, MOATBEPKIAIOIINE KadyeCTBEHHBIN
COCTaB pPAa3MYHBIX HEOPraHMYECKUX BEIIECTB, pACIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI pPACKphIBATh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkuuii MoCcpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKiuii;

c(OPMHPOBAHHOCTH YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pPEaKIH OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XHUMHUYECKOro paBHOBECHSI B 3aBUCUMOCTHU OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [laTennbe);

c(hOpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JeKallle B OCHOBE
IPOMBIIIICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npejacTaBieHuit 00 OOIIMX Hay4YHBIX NPUHIUNAX M SKOJOTHYECKHX MpodieMax XHUMHYECKOTro
IIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh yMEHUU MPOBOJUTH BBIUMCICHHUS C HUCIHOJIb30BAHUEM MOHSITUS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHIA ra30B MPH XUMUYECKUX PEaKIHIX,
Macchl BelIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce€ WM O0BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKLIWHU BEIIECTB, TEIJIOBOTO d(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hOPMHUPOBAHHOCTh YMCHHM COONIOAATH MpaBHJIA IOJIB30BAHUS XHUMHUYECKOW MOCYHIOH H
1abopaTopHBIM 000PYIOBAHHEM, a TaKXKe MpaBHiia OOpalIECHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJIHATH XHUMHUYECKUNA SKCIEPUMEHT
(paznokeHue Mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aTopa, ONpPEAEICHUE CPEIbl pacCTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKkIuu, peakliui HOHHOIO 0OMEHa, KaueCTBEHHbIE PeaKluu Ha Cyiab(aT-, KapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTHOH aMMOHHS, PELIEHUWE SKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamnel» u «Hemertannel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MIaCHOCTU TIpU
oOpallleHnu C BeIIeCTBaMH M J1abOpaTOpHBIM 00OpYIOBaHMEM, NPEACTABIATh PEe3yJbTaThl
XUMHUYECKOTO DJKCIIEpUMEHTa B (oOpME 3alliCU YpaBHEHHWH COOTBETCTBYIOIIMX peakuuidl U
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJU3UPOBATh XUMHUYECKYIO HH(OpMalHio,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKalUU, IHTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh yYMEHUU COOMIOJaTh TMpaBUA HKOJIOTMYECKH I1€1ecO000pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOW JEATEIBHOCTH B MLEISAX COXPAHEHHs CBOEro 370pPOBbI U
OKpY’KaloIllle MPUPOJHON Cpeabl, OCO3HaBaTh ONACHOCTb BO3JCHCTBHUS Ha MKUBBIE OPraHU3MBbI
OIpeIeNIEHHBIX BEIIEeCTB, MOHMMAas cMblca nokaszarens ITJK, moscHaTe Ha mpuMepax crnocoObl
YMEHBIIIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIE OOYYaroLIMXCS C OrpPAaHMYEHHBIMH BO3MOYKHOCTSIMHM 3]I0POBbS: YMEHHE HPUMEHSThH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUISL CIIENBIX U CIA0OBUASIIUX OOyYarOIUXCs: YMEHUE HCIIOIB30BaTh PEIbeYHO TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmys.



