MUWHHUCTEPCTBO NPOCBEIIEHUS POCCUMACKOW ®EJIEPAIIIN
Munucreperso oopasoBanus KajnuHuHrpaackou odaactu
YnpasieHue 00pa3oBaHus aAMUHHCTPALMH MYHHIUIIATBHOTO 00pa30BaAHMSA
«I'Bapaeiicknii MyHHIMNIAIbHBINA OKPYr KaJmHuHIpaackoii od1actm»

MBOY «CHI Ne 2 um. A. Kpyraaesuua rop. I'sapaeiicka»

COI''TACOBAHO YTBEPXJEHO
ITenarorudeckuii coBeT JupexTop mKosbl
/Taptynr E.C.

[Ipotoxon Ne_9

or« 31 » 05 2024r.

[Tpuxa3 Ne 182-OJ1
oT«31» 05 2024r.

PABOYAS IMTPOI'PAMMA
yueOHOro npeamera « XuMHUs»

15t ooydaroruxcs 10-11kmaccoB

r.I'Bapaeiick, 2024



MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMma 1o XMMHUM Ha ypOBHE CpeIHEro o01Iero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @enepammmy,
TpebOBaHUN K pe3yJibTaTaM OCBOCHHUs (eaepalibHOW 00pa30BaTEbHOM MPOrPaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), npeacraBieHHbIXx B DenepanibHOM TOCYIAPCTBEHHOM
oOpaszoBarensHoM cTannapre COO, ¢ yuérom Konuenmum npenogaBaHusi yueOHOIo mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHu3amusx Poccwiickoit @enepanuy, peann3yONMx
OCHOBHBIE 00pa30BaTeNbHBIC MPOTPAaMMBI, U OCHOBHBIX MOJOXeHHH «CTpaTeruul pa3BUTHS
BocnuTaHusd B Poccuiickoii @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbxkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K ONpPEICIICHHIO OOmIei
CTpaTeruu 0OyueHUsl, BOCIIUTAHUs U Pa3BUTHUS 0OYyYaIOLIMXCS CPEACTBAMH y4eOHOro mpenMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIM KOHLIENTYAJIbHBIE MOJIOKEHUS
®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJiei, CoJepKaHus, pe3yabTaToB OOy4eHUs H
TpeOOBaHUH K YPOBHIO OATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMO€ BBIMYCKHHKaMH  00IIe00pa3oBaTeIbHOM
OpraHu3aliy, SBISIETCS HEOThEMJIEMOM 4acTbio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIONIMM 3TallOM pealln3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KITFOUEBBIX
[EHHOCTEW, TPHUCYIIUX LEIOCTHOH CHUCTeME XWMHYECKOro oOpa3oBaHUS. ODTH IIEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB INPHUPOJbl, (POPMUPOBAHMUS MUPOBO33PEHMS U OOLIEH KYJIbTYpPbI
YeJIOBEKa, a TAKXKe 5SKOJIOIMYecKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
NpUpOAHOH cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4alOLIMXCs HA YPOBHE CPEIHEro
o01iero obpa3oBaHusl CpeCTBAaMH y4yeOHOro mpeamera «XHMHUsS», COAECP)KaHUE U MOCTPOCHHE
KOTOPOTO ONpeAeNeHbl B MpOorpaMMe IO XUMHUH € Y4€TOM cHenu(uKd HayKd XUMHH, e
3HAYEHUS B MO3HAHUU MIPUPOJIBI U B MATEPUATBHOM JKM3HU OOIIECTBA, a TAKXKE ¢ yU4ETOM O0IIMX
eNiel ¥ PUHIAIIOB, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEITHETO OOIIEero
oOpasoBanus B Poccuiickoit denepaunu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COo0YyI0 pojib B COBPEMEHHOM
LUBWIN3ALUHU, B CO3AaHUU HOBOW 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCUT CBOW BKJaJ B
(dbopMHpOBaHKE PAlIMOHATILHOTO HAYYHOTO MBILIUICHUS, B CO3JJaHUE 1IEJIOCTHOTO MPE/ICTaBICHUS
00 OKpY’aroleM MUpPE KaK O eIMHCTBE IPUPOIBI U YeIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE NIOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHO B3aUMOJICHCTBYST C JPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOH KyJIBTYypbhl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HM KakJoro wieHa obmectBa. CoBpeMeHHasi XUMUS Kak HayKa CO3MJaTesbHas, Kak HayKa
BBICOKUX TEXHOJOI'MH HaIIpaBlieHa Ha pelIeHHe INI0OANbHBIX MPO0JeM yCTOMYMBOrO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HHEPreTHYECKOH, MUIIEeBOH, HSKOJIOrMYecKoil Oe3omacHOCTH U
OXpaHbl 3/I0POBBS.

B coorBercTBMM ¢ OOMMMH LENSIMH W TPUHIUIIAMH CPEIHETO OOLIero oOpa3oBaHHA
coneprkanue npeamera «Xumus» (10-11 xnaccbl, 6a30Bblil yPOBEHb U3yU€HUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJTOTOBKY OOYYaroMIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKH3Hb COLMYMa,
IPOIOJKEHNs 00pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocrapisroliuMu  npeaMera «XuUMUs» ABISIOTCS 0a3oBble Kypcbl — «OpraHundeckas
xuMus» 1 «O011ast 1 HeopraHudeckast XuMUs», OCHOBHBIM KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX



SIBJISTIOTCSI OCHOBBI 0230BOM HAYKM: CUCTEMa 3HAHUI 110 HEOPraHUYECKONH XUMUH (C BKIIOYCHHUEM
3HaHUU K3 oOIIel XUMHUK) U OopraHudeckord Xumuu. @opMHUpOBaHUE JAHHOM CHUCTEMBbl 3HAHHI
IIpU M3Y4YEHUH NpeaMeTa 00ecleYMBAET BO3MOXHOCTb PACCMOTPEHHMS] BCETO MHOr00Opasus
BEIIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrtypa conepxkanusi KypcoB — «Opranuueckas xumusp» 1 «OO011ast 1 HeopraHuuecKast
XUMHUsD» chopMUpOBaHa B IIPOrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO MOAXO0J]A K M3yUYEHHIO
ydyeOHOro Marepuasa M oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONpENEeIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWUMHHU BEIIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCHUYECKON TEOPHM CTPOEHUS OPraHMYECKUX COEIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX HPEJCTaBICHUA O CTPOCHHM BEIIECTB.
CeeneHuss 00 M3ydaeMbIX B Kypce€ BEILIECTBaxX JAIOTCS B Pa3BUTHUU — OT YIJIEBOAOPOJOB IO
CJIO’KHBIX OMOJIOTMYECKH aKTUBHBIX COeIUHEHHMH. B Kypce opraHMueckoidl XMMHUH IOJTy4YaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YpOBHE OCHOBHOrO oOIIero oOpa3oBaHusl MEepBOHAYaJIbHbIC
NPEJCTAaBICHU O XUMUYECKOM CBSA3M, KJIacCCU(PHUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKON PEaKLIUH.

[Ton HOBBIM yTJIOM 3peHHsl B mpenMeTe «XuUMUs» 0a30BOr0 YPOBHS paccMaTpUBAETCS
U3yYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETHUYECKUM Marepual u
(aKTONIOTHUYECKUE CBEJICHHUS O BEUIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHWYecKass XUMUSD O0YJarOIUMCS PEOCTABIISETCSI BO3SMOXKHOCTh OCO3HATh
3HA4YEHUE TMEPUOJMUYECKOr0 3aKOHa € OOIIETeOPEeTHYECKMX M METOJOJOTHYECKUX MO3MIMH,
riy0ke MOHSATh HCTOPHUYECKOE HM3MEHEHHME (YHKIHMM 3TOro 3akoHa — OT o0oOImaromedt 1o
OOBSCHSIIOUIEH U TPOTHO3UPYIOMICH.

Envnas cucrema 3HaHUM O BaXHEHMIINX BEILECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, A TAKXKE O XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NPOTEKAHUS
nonosHAeTcss B Kypcax 10 wm 11 KiaccoB dleMEHTaMH  COAEpXKaHUS, HMEIOLUMU
KyJbTYPOJIOTMUYECKMM M TPUKIAAHON Xapakrep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHMMAHMIO
B3aMMOCBA3M XMMHU C JIpYTMMH HayKaMH, pacKpblBalOT €€ posib B IIO3HABaTEIbHOM U
IPAaKTUYECKON NEATEIbHOCTU YEeIO0BEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMs K IPOLECCY
TBOpUYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUTIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO U JMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M IPUMEHSTh €€ Ul MONOJIHEHUS 3HAaHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7ad. B 1enom conepkaHue
yueOHOro npeamera « XMMHUs» JAHHOTO YPOBHS M3YUYEHHUSI OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00yYaroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MMOHUMaHU (HUIOCO(DCKUX HICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOr0 MHUpPA, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBICHHUN ITyTEM DKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYMH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH MPeAroChlIKaMHu,
OCO3HaHME POJIM XMMHUHM B PEIIEHHH 3KOJOIMYECKHX MpoOiieM, a Takke MpodiieM cOepekeHust
JHEPrETUYECKUX PECYPCOB, ChIPbs, CO3AAHMS HOBBIX TEXHOJIOTHN U MaTepHaJIOB.

B nmnnane pemeHus 3agad BOCHMTAHUS, Pa3BUTHUS U COLMAIM3ALUU OOYyYarOIIUXCS
IIPUHATHIE MPOrpaMMON IO XMMMM IOAXOJbl K OIPEIEICHHUIO COACpPkKAaHWS M IOCTPOCHHUS
npeaMeTa IpeaycMaTpuBaroT (pOpMUpOBAaHNE YHHBEPCAIBHBIX YUYEOHBIX IEHCTBUH, MMEIOIINX
0a30Boe 3HAYCHHE ISl PA3JIMYHBIX BUOB JESITEIHLHOCTH: PEIICHHs MPOOIIeM, TIOUCKA, aHAIN3a U
00paboTku uWHGOPMAIMK, HEOOXOAUMBIX JUIsl TPUOOPETCHHs] OIbITa MPAKTHYECKOW W
HCCIIEIOBATENbCKOM 1€ATEeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.



B nmpakTtuke npenogaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHusl, TaK U
Ha ypOBHE cCpemHero oomiero oOpa3oBaHMs, TPH  ONPENEICHUH  COJEpKATEIHHON
XapaKTePUCTUKU LeJell H3y4deHMsl IpelMeTa HalpaBiIeHHEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaAULMOHHO TMpHu3HAETCs (GOPMUPOBAHHE OCHOB XUMHUYECKOW HAyKW Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUECKON MAEsTeNbHOCTH 4YelOBeKa M Kak OJHOrO W3
KOMIIOHEHTOB MHpPOBON KyJbTyphl. C METOAUYECKOW TOYKH 3pEHUS TaKOH MOAXOI K
OTIpe/IeTICHUIO TIeNIel U3YUeHHUs MIPeIMEeTa SIBJISIETCS BIIOJIHE OMPABIaHHBIM.

CornacHo JaHHOM TOYKE 3PEHMs TJIABHBIMU ILIEJISIMH U3Y4YEHUsS MpeaMera «XUMHsD Ha
6azoBoM ypoBHe (10 —11 ku1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIIEeW cocTaBIsOmIIEH
€CTECTBEHHO-HAYYHON KapTHHbI MHMpA, B OCHOBE KOTOPOM JI€KaT KJIKOYEBBIC MOHATHUSA,
(dyHIaMeHTaJIbHbIE 3aKOHbl M TEOPUM XUMHUH, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C HCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmHpoBaHUE U pa3BUTHE IMPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEUIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl TPUOOpPETEHUS] YMEHUM OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SIBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B PAKTHUECKON U
MOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENbHOCTH, CBA3aHHBIX C HaONIOJEHHEM U
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepskarenpHas XapakTepUCTHKA LIeJIel U 3a/a4y U3y4yeHHUs MpeaMeTa B
nporpamMMme 1o XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU
B cHucTeMe cpemaHero oOmiero oOpaszoBanusi. CeromHs B TPENOJaBAaHUM XUMHH B OOJIbIICH
CTENEHU OTHAETCS MNPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COAEpX aHUs 0O0ydeHws,
OPUEHTHPOBAaHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alu,
BIIAJICIONIET0 HE HAOOpOM 3HAHUH, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHHUSIMH aKTHBHOTO TMOJIYYCHUS 3HAHUM U MPUMEHEHHsS] UX B PEabHOU KU3HU ISl pEIICHUS
MPAKTUYECKUX 3a7au.

B cBi3u ¢ 3TUM npu u3yueHUH TmpeameTa «XUMHUS» JIOMUHHUPYIOUIEE 3HAYEHUE
MPHOOPETAIOT TaKue IeNU U 3aa4H, KaK:

amanrtanus  OOydaloIIMXCsl K  YCJIOBUSIM  JMHAMUYHO  pa3BHMBAIOIIETOCS  MHpa,
(dbopMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TPUHATUIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHue Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE JJIS1 PA3JIUYHBIX BUJOB JESITENLHOCTH: PelIeHus: mpodiem,
MOWCKa, aHanmu3a W 00paboTku uH(pOpMaMKM, HEOOXOAMMBIX Uil TNPHOOPETEHHS OIbITa
NEeSATEIbHOCTH, KOTOPasi 3aHUMAET BAaXKHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JJIsi OLICHKHU C
MIO3HIIAN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB H XUMHUECKUX MPOIIECCOB
Ha OPTraHK3M YeJIOBEKa U MIPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0y4aroluxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHHUA MO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE HHPOPMAIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYIIpHONW HH(DOPMALIUK XUMHYECKOTO
COJIEp/KaHUS;



(dbopmMHpOBaHKE U pa3BUTHE Y 00YUAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIOaTeIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHNE Yy OOydaronmxcsi yOeXIEHHOCTH B T'YMAaHHCTHYECKOW HANpaBICHHOCTH
XAMUW, € BaXHOH pOJIM B  pEIICHWH TIOOAIBHBIX  MPOOJEM  palHuOHAIHHOTO
NPUPOJIONIONB30BAHMS, MOMOJIHEHHS SHEPTeTHYECKUX PECYpCOB M COXPAHEHHUS MPHPOIHOTO
paBHOBECHUS, OCO3HAHHA HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHUS K TPHPOAE H CBOEMY
3JI0POBBIO, A TaK)Ke MPUOOPETEHHs ONbITA MCIIOIB30BaHUS MOMYUYSHHBIX 3HAHUHM JUIS MPUHATHUSL
IPaMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B yueOHOM 1utaHe cpeaHero ooOmero oOpazoBaHHs MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OOmiee 4nciI0 9acoB, OTBEAEHHBIX UIS M3Yy4YeHUS XMMHH, HAa 0a30BOM ypOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBisger 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 vaca (1 4ac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHN4YeCKONH XUMHUM

[Ipenmer opraHMYeCKON XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHUE B IMOJYyYECHUU
HOBBIX BEIIECTB U MaTepHasoB. Teopus CTpOEeHUsI OpraHuyeckux coeauHeHnii A. M. bytneposa,
e€ ocHoBHbIe NoJOXKeHUsA. CTpyKTypHble (OpMYJIBI OpraHM4ecKuX BemiecTB. ['omosnorus,
n3oMepust. XuMU4ecKas CBSI3b B OpraHMUECKHX COCTUHEHUSX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBinenre o  kiaccuduKaluuu  OpraHMdeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKUX COEIUHEHHH (cucTeMaTHyecKas) M TpUBUAIbHBbIE HA3BaHMUS Ba)KHEUIINX
MPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METO/Ibl U3yYEHHs BEIIECTB U UX MPEBPALICHUI: 03HAKOMIJIEHHUE C
o0pa3liaMu OpraHMYecKHX BEIECTB W MaTepHalaMd Ha UX OCHOBE, MOAEIUPOBAHHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOJIOJEHHEe U ONHCAHHE JIEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuu (IJIaBjieHue, OOyTriIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKH psiA. MeTaH W 3TaH — MNPOCTEUIINE
MIPEJICTaBUTENIN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBONCTBA (peakUud 3aMelleHus u
TOpEeHMs), HaX0XKJIeHHE B IPUPO/IE, MTOTYUYCHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsZl. DTUIIEH U MPONUIEH — MPOCTEUIINe
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE W XUMHUYECKHE CBOWCTBA (peaklUuu THIPUPOBAHUS,
raJIOr€HUPOBAHNUS, TUPATALNN, OKHCIEHHUS U MOJIMMEPU3allin), IOJIy4EHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEHITNE XUMHUUYECKHE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyyKa U pe3HHBI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHU psl. AINCTHICH —
MPOCTEHIINN MPEACTaBUTENb aJJKHHOB: COCTAaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuu THIAPUPOBAHUS, TATTOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pu3MUeckre U XHUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAaHUS U HUTPOBAHMA), IOJy4YEHUE U TNpUMEHEeHue. Toryon: cocmas, cmpoewue,
@uszuueckue u xumuyecKue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOo8anus), noayieHue u
npumeHnenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHBIM KJIacCaM.

[IpupoaHbie UCTOYHUKU YTIIeBOAOPOOB. [IpuponHblil ra3 u nmomyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMUYECKHii, KaTaTUTHYECKUi), muponu3. [IpoaykTel nepepaboTku He)TH, UX TPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH | B ObITY. KaMeHHBIN yroiib ¥ MPOIyKTHI €ro NepepaboTKH.

DKCIepUMEHTAIIbHBIE METO/Jbl U3YyUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHUE C
o0paslamu ImjaacTMacc, KayuyykoB U pe3uHbl, koiekuun «HedTbe» n «Yronb», MojaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKON pPAOOTHI:
MI0JTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérhrle 3amaun.




Bbuucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WM MPOAYKTAa pEeaklUu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xaiue oprann4ecKie coe{HHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U STaHON: CTpoeHue, (GuU3NYecKue u
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH METajllaMH, TaJlor€HOBOAOPOJAaMH, TOpEHHE),
IIpUMeHeHre. BogopoHele CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. JlelicTBHE MeTaHOJIa U ATaHOIa
Ha OPraHM3M YEJIOBEKA.

MHOroaToMHbI€ CHHUPTHL. OTUJICHIVIMKONb W TJIHMLIEPUH: CTPOCHHE, (QHU3HUUECKUE WU
XUMHUYECKHUE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUE€CTBEHHAs peaKlMsl Ha
MHOTOaTOMHbIE cIupThl). JleficTBue Ha opraHu3Mm uyenoBeka. [IpumeHeHHe THLepuHa |
STHJICHTJIUKOJIA.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHe W XUMHUYECKHe CBOWCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpneruapl U Kemowuwi. DOpManbleruj, aueTaabAerHJ: CTpoeHue, (U3NYECKHe U
XMMHMUYECKHE CBOMCTBA (pEakUMM OKHCIEHHS U BOCCTAHOBJICHMSI, KauE€CTBEHHBIE PEAKIINHN),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNbHbIE KAPOOHOBBIE KUCIOTH.. MypaBbiHAasl U YKCyCHasl KUCIOTHI:
CTpO€HME, (PU3NUEeCKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME /IS Klacca KUCIIOT, peaKIUs
TepupUKaLMK), MOoJNyueHHe M mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. [Ipumenenune xupoB. buonoruueckas posib KUpPOB.

VYTraeBojbl: cocTaB, Kiaccu(UKanus yrieBo1oB (MOHO-, M- U Mosincaxapusl). [ moko3a —
MPOCTEUIIMI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ rujapokcugom meau(ll), oxucieHne aMMuadHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHE TJIOKO3bI), HAXOXICHHE B TMPHUPOJIE,
npuMeHeHue, onosornyeckas poib. orocunTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak OIpUpoaHble noiauMmepbl. CTpoeHHe KpaxMaia U LI035
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaa (THAPOJIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METO/Abl W3Y4EHHs BEIIECTB W HX IPEBpAIICHUN: IPOBENIECHUE,
HaOJI0IGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHE 3TaHoia okcuaom Menu(ll)), MHOroaTroMHBIX
CHUPTOB (B3auMojelcTBUE TiuuepuHa ¢ ruapokcunom wmeau(ll)), ampaernnoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmeau(ll), B3ammoneiicTBue
KpaxMmaja C HWOJOM), TPOBEACHUE MPAKTUYECKONW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbuucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuumu (Maccbl, 00BbEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA HWJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozepkale OpraHndeckue COeAMHEHNS.

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Dusnueckue Hu
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe TIulMHa). buomornyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTuns!.



benku kak MmpUpoOJHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAS U
TpPEeTHYHAsi CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJIKOB: THUAPONU3, ICHATYypaIlHsd,
Ka4eCTBEHHBIC peaKIMi Ha OCJIKH.

DKCHeprMEeHTaIbHBIE METO/Bl M3YYEHHs BEUIECTB M WX MPEBPAIICHUH: HaOIIOAEHHE U
OIMCaHWEe JIEMOHCTPAIMOHHBIX OINBITOB: JCHATypamus OEJIKOB TpPHU HAarpeBaHWH, I[BETHHIC
peakuuu 6eIKoB.

BbIcokoMoIeKyISIPHbIE COeTHHEHUS

OCHOBHBIE TOHATUS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMEp, HOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPHU3AlUH, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METOBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIIUS U TTOTUKOHICHCAIIUSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX IMPEBPAIICHUI: 03HAKOMIICHHE C
o0pa3aMu PUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyJyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuszanus MexnpeaMETHBIX CBS3€H NMPH M3Y4YeHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIIICTCS Yepe3 HCIIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk M
TIOHSATHUH, SABJSIOMINXCS CUCTEMHBIMU JIJIs1 OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYUHbIE TOHATHSA: SIBJICHME, HAay4HbIH (pakT, rumoresa, 3aKoH,
TEOpHs, aHaIM3, CHHTE3, KIACCU(PHUKAIMA, TMEPUONANIHOCTh, HAOIIOACHNE, W3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE.

duznka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHIECKUH YPOBEHbD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NICCKHE BETHYUHBI M €TMHHIIEI
UX U3MEPEHUSL.

buonorus: xmerka, opranmsm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJIOTHYECKU aKTUBHBIE BeIeCTBa (O€KH, yIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHBIE TOPOIBI, MTOJIE3HbIE NCKOTIAaeMBbIe, TOILIMBO, PECYPCHI.

TexHonOrHs: MUIIEBbIE TPOAYKTHI, OCHOBBI PAI[HOHAIILHOTO IMUTAHUSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHbBIE U KOCMETUYECKHE MPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX H CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuyeckne 0OCHOBBI XUMUH

XuMuyeckuil 3neMeHT. AToMm. Sapo artoma, wu30TOmBl. OJIEKTPOHHAs 000JI0YKa.
DHEpreTUYeCKue ypOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- a3meMeHTbl. OCOOEHHOCTH
pacmpe/elieHrs 3JISKTPOHOB 10 OPOUTAISIM B aTOMax 3JICMEHTOB IMEPBBIX YETHIPEX TIEPHOJIOB.
DJeKTpoHHas! KOHPUTYpalrs aTOMOB.

[lepuoanueckuii 3akoH u llepuonnyeckass cucrema Xumuueckux osiemeHtoB JI. U.
MenneneeBa. CBs3b mepuoaudeckoro 3akoHa u Ileprogudeckoll CHUCTEMBl XHMHYECKUX
anemenToB J[. . MenzaeneeBa ¢ COBpeMEHHOW Teopuel CTPOSHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB XUMUYECKUX YJIEMEHTOB U 06pa3yeMblx HMHU IPOCTHIX U CIIOKHBIX BCIICCTB
110 IrpynIiaM U nepuoaam. 3HaueHne NEpUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHue BemecTBa. XUMHYECKass CBS3b. Buabl XUMHUECKOW CBs3U (KOBaJIGHTHAS
HCMOJISIpHAad W IIOJIAPpHas, WOHHAad, MeTaHHI/IquKaﬂ). MexaHu3MEbl 06pa3013aH1/151 KOBaJICHTHOU



XUMHUYECKON cBs3U (OOMEHHBIH M JJOHOPHO-aKIENTOpHBIN). BomoponHas cBs3b. BaneHTHOCTS.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKucaeHus. IoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH MOCTOSHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBas 1ost
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdecknx coenuHeHuid. HoMmeHKiIaTypa HeOpraHHYECKHX
BeIleCTB. ['eHeTHueckas CBSI3b HEOPraHMYECKUX BEIIECTB, MPHUHAANEKANIMX K PpPa3IUYHbIM
KJIacCaM.

Xumuueckas peakuus. Knaccupukanus XUMHUUECKMX peakUuil B HEOPraHUYeCKOW U
OpraHUYeCKON XUMHH. 3aKOH COXPAHEHUs] MAcChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPTUH MPU XUMUYECKUX PEaAKITUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (hakTopoB. OOpaTUMBbIE pPEAKIIUH.
Xumnueckoe paBHoBecwe. (DaKTOpbI, BIMAIOIIME HA COCTOSIHUE XMMHYECKOTO pPAaBHOBECHSI.
[Tpunnun Jle Hlarense.

Onextponutuyeckas auccormanus. CuibHble U cialbbie d1eKTponuThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHas, IETOYHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEepUMEHTAIbHBIE METOJbl W3YUYEHHs BEIIECTB M MX IPEBPAIICHUI: JAEMOHCTpaluUs
tabmun «lleprognyeckas cuctema xumuuyeckux saemMeHToB [[. U. MenneneeBa», mzyueHue
MoJeNiell KPUCTAJUIMYECKUX PEeIETOK, HAOMIOACHHEe U ONMUCaHUE JAEMOHCTPAllMOHHBIX H
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE IEpPOKCHIa BOJOpOJa B MPUCYTCTBUU KaTalu3aTopa,
onpeeJIeHUEe Cpeibl PAaCTBOPOB BELIECTB C MOMOIIbI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTHUECKON paboThl «BrusHue pa3nuyHbIX (PaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEaKIIUM.

Pacuétnrie 3a1aun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIUN, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranunueckass xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuogumueckoit cucreMe XUMHYECKUX
anementoB Jl. M. MenneneeBa M OCOOCHHOCTH CTpOEHHs aTOMOB. (DHU3MUECKHE CBOHCTBA
HEMETAIIJIOB. AJUIOTPOTIHS HEMETAJIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMUYECKHE CBONCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cepbl, a3ora, (ocdopa,
yIJIepo/ia U KPEMHUS1) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHECHHU).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COCIUHEHUH.

Meramel. [lonoxenne metamios B [lepuoanueckoi cucremMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS ANEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOrmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUHM P HANpPsDKEHUH
METaJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWINUX META/UIOB (HATpWM, Kajaui, KaJbIMi, MarHui,
ATIOMUHUMN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

O6mwme cmocoOb! moTydeHus1 MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

DOKCHEepUMEHTAIbHBIC METOJbI HW3Y4YCHHUS BEIIECTB W WX TMPEBpAIICHUI: HW3y4YeHHe
KoleKiuu «MeTalipl U CIUIaBbl», OOPa3IOB HEMETAJUIOB, PELICHUE AKCIEPUMEHTATbHBIX



3a]a4, HaONIOJIEHWE W  ONUCAaHUE JIEMOHCTPAIMOHHBIX W  J1a0OpaTOPHBIX  OIMBITOB
(B3auMojielicTBUE THUAPOKCUIA ATIOMUHHUS C PacTBOpaMU KHUCJIOT M IIEJouYel, KaueCTBEHHbIE
peakiuy Ha KaTUOHBI METAJJIOB).

Pacuérhrle 3amaun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xuMuun B 06ecrie4eHu IKOJIOTHUECKON, YHEPreTHYEeCKO 1 MHUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAuIMHbL. [loHSATHE O HAyYHBIX METOJaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkuum.

[IpencraBiaenuss 006 OOmMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO TMOJYYEHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BaKHEHIME CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KE€paMHUKa, MaTepuaibl sl AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHUsT U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUS JICKAPCTBEHHBIX MPENaparos,
IpaBuiia 6€30MaCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B ITOBCETHEBHOM JKU3HMU.

MexnpenMeTHbIE CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBS3CH MPU U3YYCHUH OOIEH M HEOPTaHHMYECKOW XUMHUU B
11 xmacce ocyuiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHI,
TaK M MOHATHM, SBISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
LMKJIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4YHBIM (aKT, TUMoTe3a, 3aKOH, TEOpus,
aHalmM3,  CHHTE3,  KiIacCupUKAlMs,  IMEePUOAUYHOCTb,  HAONIOJCHHE,  DKCIIEPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepusi, SHEprusi, Macca, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMoOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHME BEILIECTBA, PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHu3M, ’KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO, PECYPCHI.

TexHomnorus: XUMUYECKas MIPOMBILIEHHOCTb, MeTaJUTyprus, IIPOU3BOJICTBO
CTPOMUTENBHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOICTBO, nuIIeBas
IIPOMBIIIJIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKLIHMOHHBIX MAaT€pHUAJIOB, HJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHUS OO0YyYaroIUMHCS
IporpamMM CpefHero ofero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuyHo-mMeTonn4eckoil OCHOBOM sl pPa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IporpaMM CpeHero o0mero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBHH C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHMHsS» Ha YPOBHE CpEIHEro ooOuero ooOpa3oBaHuUs
BBIJICJICHBI CIIEIYIOIINE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIMMHCS POCCUUCKOW TPaXKTAHCKOW HICHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOONIPEEIICHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPaaULUii 6a30BOM HAYKU XUMUHY;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCs PyKOBOACTBOBAThCS B CBOCH NEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHCTEME€ XHMHUYECKOTO
o0pa3oBaHuS;

HaJIMYue TPABOCO3HAHUSA JKOJOTUYECKOW KyJNbTypbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTb KU3HEHHBIE IIJIaHbI.

JInuHOCTHBIE pE3yJbTaTBl OCBOCHHUS MpeaMeTa «XHMHs» JOCTUTAOTCS B EIMHCTBE
y4eOHOH M BOCHIUTATENBHOW JEATEIIBHOCTH B COOTBETCTBHM C T'yMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMM M HJ€ajaMH POCCHICKOro
Ipa)XJIaHCKOro o00IlecTBa, MPUHATHIMH B O0OIECTBE HOpPMaMU U TpaBWIaMHM TOBEJIEHUS,
CTIIOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBIICHHS
JTUYHOCTH 00YYaIOIIHUXCSI.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUpPOBAHHOCTH
OINbITa TO3HABATEJBHOM M MPAKTUYECKOM JEATENIbHOCTH OO0yYarolluxcs [0 pealn3aluu
IPUHATBIX B 00LIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHMSA:

0CO3HAHMS 00YYAIOIUMHCSA CBOMX KOHCTHTYIIMOHHBIX NpaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

[IPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JIE€ATEIbHOCTHU MPHU CO3JaHUH yUEOHBIX MTPOEKTOB,
peleHnH yuyeOHbIX U MO3HABATEIbHbIX 33/1ay, BHIIOJHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTBI APYTUX
NIPY aHaJN3€ Pa3IMYHBIX BUJOB YUEOHOH NesTeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUS K IpoLEeccy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOIO NMPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CThb pe3yJbTaT JJIUTENIbHBIX HaOI0JeHul,
KpPONOTJIMBBIX dKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPy/Ja YYEHBIX U IPAKTUKOB;



WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B TMOJYYEHHHM M TOCIECAYIOIIEM aHajIu3e
WHGOPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIIEHWBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYECKHUMH SBJICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUNA 3TUX MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYpPbl 310POBbS:

MIOHMMAaHHS LIEHHOCTEH 310poBOro M 0Oe30macHoro o0Opasza »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns TpaBuil O6€30MacHOr0 OOpaIIeHus] ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHOMN
KHU3HU U B TPYJIOBOM JESATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaAlUsIX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUsl TOCIEACTBUA M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOTOS,
HapKOTHUKOB, KYpEeHHUs);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATENbCKON JESITeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JNCITCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHe B PpEUICHHUH MPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYSCKOMY H3YYCHHUI0 MPOQECCHil pa3TUYHOTO Poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHU M0 XUMHUH;

YBaXXEHUSA K TPYAY, JIOJSM TPyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYyATbHOW TPACKTOPUU OOpa3oOBaHUS,
Oynyuieil mpodeccuu U peanu3ail COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MMOHUMAHHUS TJI00ATLHOTO XapaKTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HaHUsI HEOOXOIUMOCTH MCIOJIb30BAHUS JOCTHKEHUNM XUMHUH JIJISl PEIIEHUs BOITPOCOB
paIoHaIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHUS JEHCTBUN, MPHHOCAIINX BPENl OKPYKAIOIIECH MPHUPOIHON cpene,
YMEHHsSI MPOTHO3UPOBATH HEONArONPHUATHBIE IKOIOTUYECKUE TOCTEACTBUS MPEANPUHUMACMBIX
JEWCTBUI U NMPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOM KyJIbTYphI, OIBITA
NESATEIBHOCTH HKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIILHON MPAKTHKE, CMIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICONOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



MOHUMAHUSA CHEIU(PUKA XUMUU KaK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKA, B TMO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHruy IpodIeM COXpaHEeHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOM ITMBUJIM3AIMH: B €&
TYMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BaXKHOW pPOJIM B CO3JaHUM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJIO0ATBHBIX TIPOOJIEM YCTOHYMBOTO Pa3BUTHSI YETOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrnevYeHnr YCIOBUN YCIIEITHOTO TPY/Ia M IKOJIOTUYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIh3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS TSI
aHanu3a M OOBSICHEHUS SIBJICHUN OKPYKAIONIEro MUPa W MPOUCXOMAIINX B HEM H3MEHEHHH,
yYMEHHUSI JIel1aTh 000CHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOUTUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOIh30BAaTh XUMUYECKUE 3HAHUS [T PEIICHHsSI TIPOOIeM
B pEaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIhCKON ACATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpAa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHUHU B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEeOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mnpodeccuoHaabHON

NEeATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHHUS yUeOHOTO mpeamera «XUMHS» Ha YpOBHE
CpeaHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HAYUMBbIC UIST (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKTUCIUILTHHAPHEIC
(MexnpeMeTHbIE) 00IIeHayYHbIC TOHSATHS, OTPAKAIOUIHE [IEIIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieuru(UKy METO/I0B IIO3HAHUS, HCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, SIBJIEHUE, MpPOIecC, CUCTeMa, HAyyHbIH (akT, MPUHLUIL, I'MIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U IpyTHe);

yHUBEpCaJbHble  yuyeOHble  JeiicTBUA  (IIO3HABaTeNbHblE,  KOMMYHUKAaTHBHBIE,
perynsTHBHBIE), obOecreunBaronie (HopMUpOBaHHE (QYHKIMOHAIBHOH T'PAaMOTHOCTH U
COLIMAJIFHOW KOMITETEHIIMN 00YyYaroIuXCs;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS  HCIIONB30BaTh  OCBOCHHBIE  MEXIUCIHUILTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4YeOHBIC JCHCTBHS B TO3HABATEIBHOW U
COLMAJIbHOM NPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OTPAXKAlOT OBJAJAECHUE YHUBEPCAJIbHBIMH Y4EOHBIMU
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJaleHHe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe 1eHCTBUA:

CaMOCTOSITENIFHO (DOPMYyTUpPOBaTh M aKTyaJlU3UpoOBaTh MpoOJIEeMy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIPENIENIATh IeNT JICATEIIbHOCTH, 3a/aBasi mapaMeTpbl W KPUTEPUU HUX JOCTHIKEHHUS,
COOTHOCHTB PE€3yJIbTaThl I€ATEIbHOCTH C OCTaBIEHHBIMU LIETSIMH;



HCIIOJIb30BaTh NPU OCBOEHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKM TMOHATHMM M yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUS U1 OOBSICHEHUS OTJCJIbHBIX (DAKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALIUK BEILIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh MPUUYNHHO-CJIE/ICTBEHHBIE CBS3U MEXKY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUSX, (POPMYJIHNPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

NPUMEHATh B Mpollecce MO3HAHUS, UCTIONb3yeMble B XUMHHM CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIENH, TPe0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJI) JIEMEHTA,
XUMUYecKas (QopMyna, ypaBHEHHE XHUMHUYECKOW pEakIuu — TpPHU pEIIeHUH Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbIE MOJEJIbHbBIE MPEACTaBICHUS
JUTS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIEA0BATENbCKHE HeHCTBHS:

BJaJIeTh OCHOBAaMH METO/JJOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUUECKUX PEAKIINA;

dopMynHMpoBaTh €T W 337aYd  UCCIIEJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyITMPOBaHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHMIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUs HAOIIOAATH 332 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMmyiaupoBaTh OOOOIIEHHS U BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JeATEeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENIBHOMY IIOMCKY METOAOB peIICHUs
MIPAKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHBbIX METO/OB ITO3HAHUSI.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCS B Pa3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYJIApHAst
JUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAM3UPOBaTh MH(MOPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpeacTaBICHUs, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMyIHMpOBaTh 3ampPOCHl M TMPHUMEHATh Pa3IMYHBbIE METOJbI IMPH IOHCKE U OTOOpE
uHpOpMaLnu, HeOOXOIMMOH [T BBIMOJIHEHHS YUeOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCMOIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeacTaBieHuss nHPopManuu (CXeMblI,
rpaduky, quarpamMmsl, TaOJUIbI, PUCYHKHU U IpYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeICcTBa MpH paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3UYecKue M MaTreMaTH4YecKhe) 3HaKu |
CHUMBOJIBI, (hOpMyJIBl, a00peBUATYpbI, HOMEHKIIATYPY;

UCTOJIBb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OgBiaeHHe YHHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXK/IaeMOW TeMbI B XOJI€ TMAJIOTa /MU TUCKYCCHH,
BBICKa3bIBaTh HJ€H, (OPMYIHPOBAaTh CBOU IMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHON 3a/1a4u;



BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBINOJIHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl 10 HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro Impoekta ¥ (OpMyJIMpOBATh BBIBOJBI IO pPE3yJbTaTaM IMPOBEIEHHBIX
HCCIEOBAHUI MyTEM COTJIACOBAHUSI TIO3UITHI B X0J1e 00CYKICHHS 1 OOMEHAa MHCHUSIMH.

OsiajgeHne yHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIPHO TUIAHMPOBATh M OCYIIECTBIISATH CBOKO IO3HABATEIBHYIO JEATEIBHOCTD,
orpenensas e€ Leau U 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeJUlaraeMblii allTOPUTM JICHCTBUN TMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENILCKUX 3ajad,
BBIOMpaTh Hanbosee F3(P(PEKTUBHBIN CITOCOO MX PEIICHHs C YYETOM MOTYyYSHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYLIECTBIIATh CaMOKOHTpPOJIb CBOEH JI€ATEJbHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOIICHKHU.

INPEAMETHBIE PE3YJ/IBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

C(OPMHPOBAHHOCTh TPEICTABICHHA O XHUMHUYECKOW COCTABISIOUICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpA, POJIM XUMHUHM B TO3HAHWM SBICHUH TpUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUS] U KyJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAJIBLHOW TIPaMOTHOCTH, HEOOXOAMMOW s
pelleHrs NPAaKTHUYECKUX 33Jad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPENE;

BIQJICHAE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIOJATAIOIINE
MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUILIATEIBHOCTh, XUMHMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalléHHasl), MOJjb, MOJIIpHasT Macca, MOJISIpHBIM  00BEM, YIJIEPOAHBIA  CKEJeT,
(GyHKIMOHATBHAS TPy, paauKal, HW30MepHusi, U30MEpbl, TOMOJOTUYECKHIA psij, TOMOJIOTH,
YIIIEBOAOPOABI, KMCIOPOA U a30TCOAEPIKAIINE COCAUHEHMS, MOHOMED, MOIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHMSI); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OpraHMUeCKUX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMHH; MHPOBO33DEHUECKHE 3HAHUS, JISKAIME B OCHOBE NMOHMMAHHUSA
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHHUH, (PAKTONIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHUU M O€3011aCHOM HCIIOJIb30BAaHUH BaKHEHUIIINX OPraHMYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEPHbIC MPU3HAKU TOHSATHHA, YCTAaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPHA OIIMCAHUN COCTABAa, CTPOCHUS U
MPEBPAIICHUI OPTraHUYECKUX COCTUHEHUH;

Cc(OPMHPOBAHHOCTh YMEHUN HCHOJIB30BATH XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIECTB
U YPaBHEHHUH XMMMYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BEILECTB
JUISL WITIOCTPALMU UX XUMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OIpPEIeNIEHHOMY KIIACCY/TPyMIe COCIUHEHUIN
(YyrneBogopoasl, KHUCIOPOJ W  a30TCOACpXKAIUe COEAUHEHMs, BBICOKOMOJIEKYIISIPHbIE



COCIUHEHMS), AaBaTh UM Ha3BaHUs o cuctemarudeckoil HomeHkiarype (IUPAC), a Taxxke
MPUBOANTH TPUBHUAJIBHBIE HA3BAHMS OTACJIBHBIX OPTaHMUYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
alleTHICH, ATHJICHTIIUKONb, TIUICpUH, (eHoy, (opMallbIerus, aneTalbIeTH]l, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAs KUCJIOTA, INII0OK03a, (PpyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpENesITh BUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX
COeTUHEHMSX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUSI TEOPHUH CTPOCHHSI OPTaHHMYECKUX
BemecTB A. M. byTtiepoBa /st 0OBbsICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHMSI; 3aKOH COXPaHEHUS] MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTpPOCHHE, (U3UYECKHE W
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENIEH PAa3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB
(meTan, 3TaH, JTWIEH, MPOMWICH, ameTwieH, Oyramuen-1,3, MmermwnOyramuen-1,3, OeH3odm,
METaHOJ, 3TaHOJ, ATHJIEHTIUKONIb, TTUIEPUH, (EHON, alleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJIUTI0N03a, aMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BAThb HWCTOYHUKU YTIICBOJOPOJHOTO CHIPHS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPEPadOTKM W MPAKTHYECKOE MPHUMEHEHHE
MIPOIYKTOB MepepadbOTKH;

c(hOPMHUPOBAHHOCTh YMEHHMH TIPOBOIUTH BBIYUCICHHS 0 XHMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOMMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTAa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, MCIOJb3YEeMbIX B XWUMHUU MPU HM3YUYEHHH BEUIECTB U XUMUUYECKHX SIBICHHUI
(HaOnrofeHue, U3MEpPEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI PUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMH U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
nabopaTopHbIM 000pYAOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMU N0 BBITTOTHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBITIONHATH XUMHUYECKUN OSKCTIEPUMEHT
(mpeBpallleHrs OPraHUYEeCKUX BEILIECTB MPHU HAarpeBaHUM, MOJyYEHUE ATHJICHA U U3YUYEHHUE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIUU OPraHWYECKHX BEIIECTB, JeHATypauus OeJIKOB TpH
HArpeBaHWH, IIBETHBIC PEAKITNHM OCJTKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKH OE30MMACHOCTH
pyu OoOpallleHuu C BellecTBaMU U JIabopaTOPHBIM 000pYI0OBaHUEM, MPEICTABIATH PE3yIbTAaThl
XUMHUYECKOTO DJKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHWW COOTBETCTBYIOIIMX PEAKIUNA |
(GbopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHUECKU aHAIM3UPOBATh XMUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy9aeMyt0 M3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBoi nH(popmarmu, UHTEpHET U IPYTUX);

chOpMUPOBAHHOCTh yMEHHI COONIOAATh TPaBHJIA DSKOJOTHYECKH Ie1eco00pa3Horo
MOBEJEHUsI B OBITY M TPYAOBOW [EATENHHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbS H
OKPY>KaIoIle MPUPOIHON Cpejibl, 0OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA JKMBBIC OPTraHU3MBI
ONpeleaEHHbIX OPraHMYECKUX BEUIECTB, MOHMMas cMmbica nokasarens [IJIK, noscHaTe Ha
puUMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JIEHCTBHS HAa OPraHU3M
YEJIOBEKa;



Ui 00y4aroluXcsi ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHWYCCKUX ﬂBHeHHfI;

JUIL  CJETBIX W CIa0OBHIAIMIMX OOYYArOIIMXCSA: YMEHHE HCIOJIb30BaTh pelibe(HO-
TOYCUHYIO cucTeMy obo3Hauenwmii JI. bpaiins s 3anmucu XxumMudeckux Gpopmyir.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHudecKas XHMHsD
OTpaXaroT:

C(OPMHPOBAHHOCTh TIPEICTABICHUH: O XHWMHYECKOH COCTaBISIOMICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHpA, PO XUMHUHU B TO3HAHUM SIBICHUU NPHUPOABI, B (HOPMUPOBAHHH
MBIIIIEHUST U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPaMOTHOCTH, HEOOXOAMMOM IS
peleHus] TPAKTUYECKUX 3aad M DKOJOTMUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHON CpELE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIKYAET: OCHOBOIIOJATAIOIINE
MOHSTHS (XUMUYECKUH SJIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIEKTPOOTPULIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHUYEeCKas CBs3b (KOBaJIeHTHAs, WOHHAsA, METAJUIMYEeCKas, BOJOPOIHAsN),
KpUCTaJUTMUECKasi  peméTka, THUIBI XUMHUYECKHX  pPEaKkluid, pacTBOp, dDJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLUALNSA, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON  peakluh, XHMHUYECKOE€ paBHOBECHE), TEOPUHM U  3aKOHBI  (Teopus
JJEKTPOJIUTUYECKON Jauccoluanuy, nepuomuyeckun 3akoH [l WM. Menneneesa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPIHMH NPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXxalye B OCHOBE IMOHUMAHHS NPUUYMHHOCTA M CHUCTEMHOCTH XHUMHMUYECKHX SIBJICHUU,
(aKTOJIOTHUYECKUE CBEJICHHUSI O CBOWCTBAX, COCTaBe, MOJNyUYeHUH U OE30MacCHOM HCITIOIBb30BaHUH
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JESITEIILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHITHS MPH OMUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHMI HCMOIB30BaTh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBICHUS
dbopMyIl BeIIECTB U ypaBHEHUN XUMUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHbBIE Ha3BaHMs OTICJIBHBIX HEOPraHMYECKHX BeELECTB (yrapHblil ras,
YIJIGKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETaméHas W3BECTh, MUThEBas COfa, MHUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OINPEAEsATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS! XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSIX PAa3JIMYHOTO COCTaBa, BUJl XUMUYECKOM CBS3U (KOBaJCHTHAs, MOHHAS,
MeTaJIn4eckasi, BOJOPOAHAS) B COCAUHEHMSIX, TUN KPUCTAIUIMUYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONpPEIeNEHHOMY KJIACCY/TPYIINe COSMHEHUH (MPOCTHIE BEMIECTBA — METAILIBI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoaudeckoro 3akoHa JI. U.
MenneneeBa W JEMOHCTPUpPOBaTh €ro  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIIHNH;



c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUECKUX 371eMeHTOB 1—4 nepronoB Ilepuoanueckoii cucreMbl XuMudeckux 3nemMenTos /1. 1.
MeneneeBa, HCIONB3YSl TOHSATHS «S-, p-, d-dJEKTPOHHBIE OpPOHTAIN», «IHEPIETUUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHMI 10 nepuoaaM u rpynnam [lepuoandeckoil cucTeMbl XUMUYECKHX 351eMeHToB J[. U.
Menneneena;

C(OPMHPOBAHHOCT, YMEHHMH XapaKkTepu30BaTh (ONMHUCHIBATh) OOIIHME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3IMYHbIX KJIACCOB, IOJATBEPKIaTh CYILIECTBOBAHUE
TEHETUYECKOM CBSA3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATH XUMHUYECKHE PEAKIUH MO Pa3TUYHBIM
nMpu3HakaM (YHCIIly W COCTaBy pEarupyroIux BEIIECTB, TEIUIOBOMY 3G (dEKTy peakiuu,
M3MEHEHHUIO CTENeHEe OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTajau3aTopa);

Cc(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPAaBHEHUS pEaKLUil pa3InYHbIX TUIIOB, MOJIHbIE
U COKpaIllEHHbIEC YPaBHEHUs PEaKUMH MOHHOTO OOMEHa, YYMTBIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

C(OPMHUPOBAHHOCTb YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pasnuyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO paBHOBECUS B 3aBUCHUMOCTHU OT
BHemHero Bo3aeiicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUECKHE TPOIIECCHI, JeKallue B
OCHOBE IIPOMBIIUIEHHOT'O MOJyUYEHUsI CEPHON KUCIIOThI, aMMHUaKa, a Takke c(pOpMHUPOBAHHOCTh
npeAcTaBIeHnd 00 OOIIMX HAyYHBIX NMPUHIMIAX U HKOJOTHYECKUX IMPOoOJieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH TNPOBOJUTH BBIUMUCICHHUS C MHCIOJIB30BAHUEM TOHSITHS
«MaccoBasi JI0Js BEIIECTBA B pAacTBOpe», OOBEMHBIX OTHOIIEHUH Tra3oB NpU XHMHYECKHUX
peakIMax, Macchl BellecTBa UM 00bEMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOrO 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAaHEHMSI SHEPTUY;

c(hOpPMHUPOBAHHOCTh YMEHHU COOJIFO/IATh MPABWIIA TOJIH30BAHUS XUMHUYECKON MOCYIOU H
n1a00opaTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUJIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHSAMU 110 BBIIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHMI IJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(paznokeHue NEpOKCHIa BOAOPOAA B NPUCYTCTBUM KaTallM3aTopa, ONPEIEIIEHHUE CpPEJbl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMYECKOW DPEaKLWH, peaklMd HMOHHOro OOMEeHa, KayeCTBEHHBbIC pPEaklUu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHUE SKCIEePUMEHTAIbHBIX
3agad no temMaM «Metamnel» U «Hemeramib») B COOTBETCTBMM C IpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpH 0OpaIleHNH C BeIIeCTBaMH H JJAOOpaTOPHBIM 000PYI0BAHUEM, MTPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3aliCH YPAaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOpPMUPOBAHHOCTh YMEHMI KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OPMAIIHIO,
moJIiydya€Myr0 M3 pasHbIX HCTOYHHUKOB (CpeI[CTBa MacCcoBOU KOMMYHHKAIIUH, I/IHTepHeT n
JPyTHX);

c(hOPMHUPOBAHHOCTh yMEHHUH COOJIOJATh TIPaBHIA HSKOJOTUYECKH IeJIeCO00pa3HOro
IIOBCACHUA B 6LITy n pr,llOBOfI ACATCIIBHOCTH B MECIAX COXpPAaHCHHUA CBOCro 3A0POBbBA U
OKpY>Karolllel MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEUCTBUS Ha JKUBBIE OPTraHU3MBI
onpeneNnéHHbIX BEIeCcTB, MOHMMas cMmbica nokaszatens [1/IK, moscHsaTs Ha mpuMepax crocoObl
YMCHBIICHHUA U MPEAOTBPALICHHA UX BPCAHOT'O BO3HCﬁCTBHH Ha OpraHu3M YCJIOBCKA,

Ui 00y4aroluXcss ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHWYCCKUX SIBJ'IGHI/II\/JI;

JUIS  CIIETIBIX W CJIA0OBHISANINX OOYYAIONIUXCS: YMEHHE HCIIOJb30BaTh pelbeHO-
TOYCUHYIO cucTeMy obo3Hauenwmii JI. bpaiins s 3anmucu XxumMudeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos JICKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
Ne i/m Konrtpoubnsie | IIpakTnyeckue
NPOrpamMMBsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Paszgea 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no paszneny 3 1
Pasznea 2. YrieBoaopoasl
2.1 [IpenenbHble YIIIeBOAOPOILI — AJTKAHBI 2
)7 HenpenenbHble yrieBogOpPOIbL: AJIKEHBI, 6 1
aJIKaJIMEeHBbI, AJIKHHBI
23 ApoMaTndecKkue yriieBoAa0posl 2
24 ITpupoaHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaeprxamnue oprannyeckue coeJuHeHUsI
3.1 Cruprtel. ®enon 3
19 Anbneruasl. KapooHOBBIE KMCIIOTHI. 7 1
CrnoxHbie 3¢upbl
3.3 VrieBoabl 3 1
Hroro no pazneny 13 1




Pa3znea 4. A3oTconepxaiiue OpraHnyecKkue coeIuHeHus

4.1 AMUHEL. AMUHOKHUCIIOTEL benku 3

Hroro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKY IS pHBIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
34, 13 HUX

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 10 MOZYJIXO
14




11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3je/ioB U TeM undposbie
Ne i/ P Kontpoabsnbie | IlpakTnyeckue (ucpp :
NporpamMmsl Bcero o0pa3oBaTe/bHbIEC
padoTbI padoThI
pecypcsl
Paszgea 1. Teopernyeckne 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnueckuii 3aKkoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3 1
anemeHToB /1. 1. Menaeneena
12 Crpoenue BemectBa. MHOroo0pasue 4
. BEILECTB
1.3 XHWMHWYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3znen 2. Heopranuyeckasi Xumust
2.1 Meraibl 6 1
2.2 Hewmeramnsr 9 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX ) |
' BEIIECTB
Hroro no pazgeny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34, u3 HUX 3 3
110 MOAYJIIO




14




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosmyectBo yacos Nara DJ1eKTPOHHbIE HU(POBLIE
. Tema ypoka Konrpoabubie | Ilpakruuecku o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHUs
padoThbI e padoThbI pecypcbl
1 [Ipenmer opraHnyeckoil XUMuUH, €€ 1 BuGmmorexa LIOK
BO3HUKHOBEHUE, PDA3BUTHE U
P https://m.edsoo.ru/7f41837¢
3HaYeHUe
Bbu6mmorexa [JOK
2 B i 1 1
XOAHOM MOHUTOPHHT https://m.edsoo.ru/7f41837¢
Moayas1
[IpencraBienue o kinaccupuxanmu
3 OpraHWYECKHUX BEIIECTB. 1 bu6moreka [JOK
Howmenknarypa (cuctemMaTuueckas) https://m.edsoo.ru/7f41837¢
U TpUBUAJbHBIC HA3BAHUS
OpPTaHWYECKUX BEIICCTB
M 2
4 A;E;ITI)' COCTaB U CTPOECHHE 1 bubmorexa TIOK
’ . P ’ https://m.edsoo.ru/7f41837¢
TOMOJIOTHYECKUN PsijT
M 3
5 MeTO:IHyEI;TaH MPOCTEUIIINE 1 bubmorexa LOK
p https://m.edsoo.ru/7f41837¢
MIPEICTAaBUTENIH AJTKAHOB
M 4
6 AJ'IKOGT-I}I:]II'LCOCTEIB U CTPOEHHUE 1 bubmorexa LOK
. P ’ https://m.edsoo.ru/7f41837¢
CBOICTBa
7 Moayas5 1 bubnuorexa [JOK

OTUJIEH U IPONUIIEH —

https://m.edsoo.ru/7f41837¢




HpOCTCﬁIHHG MpeaACTaBUTCIIN
AJIKCHOB

Monayan6
[TpaxTrueckas padota Ne 1.

but6mmoreka [IOK

8
«IlonyyeHue 3TUIIEHA U U3yYEHUE https://m.edsoo.ru/7f41837¢
€ro CBOMCTBY
Monayas7
9 Anxanuensl. byraguen-1,3 u bubnuoreka [IOK
meTmiOytaguen-1,3. Ilomyuenue https://m.edsoo.ru/7f41837¢
CUHTETHYECKOTO KayuyKa U PEe3HHBI
Moayan8
A : 0
o | et
P ’ . A https://m.edsoo.ru/7f41837¢
ALleTHIIEH — MPOCTENILNIA
MIPEJICTAaBUTEIb ATKHHOB
M
1 B Oncyﬂ:g o VOABHCHIIO bu6mmoreka [JOK
BIYKCIIEHUS T BHEHU
. P https://m.edsoo.ru/7f41837¢
XUMHUYECKON peaKInu
M 10
12 A eolly-ﬂ6be o ovo bu6mmoreka [JOK
HBI: O€H30JI U TOIYOI.
P y https://m.edsoo.ru/7f41837¢
ToKCHYHOCTH apeHOB
13 KonTpoasnas patora 3a 1 bubmuorexa [JOK
MOJIyroaue https://m.edsoo.ru/7f41837¢
Monyabl1
14 I'eneTnueckas cBsI3b bu6mmoreka [IOK
YTJIEBOJIOPOIOB, MPUHAICIKAIITNAX https://m.edsoo.ru/7f41837¢
K pa3JInYHBIM KJ1accam
15 Monayan12 bubnuorexa [JOK




[TpupoaHbIe HCTOUHUKH
YTJIEBOIOPOAOB: MIPUPOAHBIN ra3 u
MOy THBIE HEDTAHBIE Ta3bl, HEPTH
U IIPOAYKTHI €€ repepadoTKu

https://m.edsoo.ru/7{41837¢

Monayas13
[TpupoHble UCTOUHUKH

bu6mmoreka [IOK

16 YIVIEBO/IOPONOB: IPHPOAHEIH a3 H https://m.edsoo.ru/7f41837¢
MOy THBIE HE(TSIHBIC Ta3bl, HEPTh U
MPOYKTHI €€ mepepadoTKh
Monayan14
17 [IpenenbHbIE OAHOATOMHBIE CITUPTHI: bu6mmoreka [JOK
MeTaHoJ 1 3TaHoj. Bonoponnas https://m.edsoo.ru/7f41837¢
CBSI3b
13 MHOroaToMHbI€ CIIUPTHI: bubnuoreka [{JOK
ATUJIEHTJIMKOJIb U TJIMLIEPUH https://m.edsoo.ru/7f41837¢
DeHOI: CTPOSHUE MOJICKYJIbI
19 Q)zsquecilfs i XI:MI/I(zIeiK}II/IG ’ Bubnmorexa OK
. https://m.edsoo.ru/7f41837¢
CBOICTBa, MPUMECHEHHE
20 Anpaeruanl: GopMaibaeTHI U bu6mmoreka [JOK
areTanbaerua. AIETOH https://m.edsoo.ru/7f41837¢c
OIIHOOCHOBHBIE IIpEICIIbHBIC
21 KaI;[)60HOBLIe KI/ICJ'IIZ)TI;IZ bubmmorexa IOK
https://m.edsoo.ru/7f41837¢
MypaBbUHas U YKCYCHast
IIpakTuueckas padora Ne 2.
22 «é)BOﬁCTBa pachopa YKCYCHOM bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢
KHUCJIOTBID»
23 CreapuHOBas U OJICMHOBAs bubnuoreka [{IOK

KHCJIOTBI, KaK MPEACTAaBUTCIIN

https://m.edsoo.ru/7f41837¢




BBICHIHNX Kap6OHOBLIX KHCJIOT

MpEI1a KaK COIM BBICIITHX

24 KapOOHOBBIX KHCIIOT, HX MOIOIIIEE bubamoreta LIOK
_ ’ https://m.edsoo.ru/7f41837¢
JIeHCTBHE
CrnoxHble 23pupbI KakK

75 MIPOM3BOJIHBIE KaPOOHOBBIX bubmuoreka [IOK
KHUCTIOT. ' Maponu3 ClI0KHbBIX https://m.edsoo.ru/7f41837¢
3¢upoB

26 Kupsl: ruiponuns, npuMeHeHHe, bubnuoreka [IOK
Ouosoruueckas posb )KUPOB https://m.edsoo.ru/7f41837¢
VrieBodsl: COCTaB,

7 knaccudukanus. Baxueiinme bu6mmoreka [JOK
NpeCTaBUTEINN: TII0KO03a, https://m.edsoo.ru/7f41837¢
bpykTo3a, caxaposa

)3 Kpaxman u nemitonosa kak bu6mmoreka [IOK
IIPUPOIHBIE NTOJIUMEPBI https://m.edsoo.ru/7f41837¢

29 IIpomeskyTOUHAS aTTecTALIMS Bubmiorexa LIOK

https://m.edsoo.ru/7f41837¢c

30 AMUHBI: METHJIAMUH Y aHWIHNH Bubnrorexa LIOK

https://m.edsoo.ru/7f41837¢c
AMUHOKHUCIIOTBI KaK aM(OTEpHBIE

31 OPraHUYeCKHE COCIUHEHUS, UX bubnmoreka [JOK
OMOJIOTUYECKOE 3HAUYCHHE. https://m.edsoo.ru/7f41837¢c
Ilerrtuabl
benku kak npupoaHbIe

32 BBICOKOMOJIelj(yIJ)ISIf)HBIe Bubamorexa LIOK

https://m.edsoo.ru/7f41837¢
COCIMHEHUS
33 OCHOBHBIC TTOHITUS XUMUH bu6mmoreka [JOK




BBICOKOMOJICKYJIIPHBIX
COeUHEHUN

https://m.edsoo.ru/7f41837¢

34

OCHOBHI)IC METOAbI CHUHTEC3a
BBICOKOMOJICKYJISIPHBIX
coequHenni. [ImacTMaccsr,
Kay4yKH, BOJIOKHA

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34.u3
HUX 14
o
MOJYJTIO




11 KUIIACC

KoanuyecTBO 4acos

DJIeKTpOHHbIe U poBbIE

Ne Tema ypoka KonTpoabHbie IpakTnyeckun fara o0pa3oBaTe/ibHbIE
n/n Bcero U3yYeHUs
padoThbI e padoThbI pecypchl
XUMHYCCKHUIH DIIEMEHT. ATOM.
1 DneKTpoHHasT KOHPUTYpaLUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
aTOMOB
[Ieproanueckuii 3aKOH U
[Iepuonnueckas cucrema
) XAMUYECKUX deMeHToB /1. U. 1 bubmuoreka [IOK
Meneneesa, Ux CBI3b C https://m.edsoo.ru/7f41837¢
COBPEMEHHOU TeopHuel CTpoeHus
aTOMOB
. bu6nmoreka [JOK
3 Bxoztoit monuTopurir ! ! https://m.edsoo.ru/7f41837¢
Moayas1
CrpocHue BemecTBa. XUMUUYECKas
4 CB;f:«;L eé BH;{TI' MEXaHU3MBI 1 bubmorexa TIOK
’ ’ . https://m.edsoo.ru/7f41837¢
00pa30BaHMs KOBAJICHTHON CBSI3H.
Bonopoanas cBsizb
Monayb2
BaneHTHOCTS.

5 DJIEKTPOOTPULIATENBHOCTh. CTENEHb | bubmuorexa [JOK
okucienus. Bemecrsa https://m.edsoo.ru/7f41837¢
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

6 Monayas3 1 bu6mmoreka [IOK




IlonsTue o JAUCIICPCHBIX CUCTCMAX.

HctunHble 1 KOJUIOWIHBIE PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B
pacTBope

https://m.edsoo.ru/7{41837¢

Monayand
Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKUX COCTMHCHUH.
I'enetnyeckas cBs3b
HEOPraHMYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Moayab5s
Knaccudukanmst xumuaecknx
peakuuii B HEOPraHMYECKOU U
OpraHU4eCcKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3AKOH
COXpaHEHUs U MPEBPALLCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Moayab6
Cxopocts peakiuu. O6paTumbie
peakuuu. XUMUYECKOE paBHOBECHE

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

10

Monyab7
[IpakTrueckas padora Ne 1.
«BnusHue pa3nuyHbIX GaKTOPOB Ha
CKOpPOCTH XUMHYECKOH PEaKum»

bu6mmoreka [JOK
https://m.edsoo.ru/7{41837¢

11

Moayas 8
DNEeKTPOIUTHYECKAS JUCCOIHAITHS.
IlonsiTHE O BOIOPOJHOM IIOKa3aTese
(pH) pacTtBopa. Peakiuu nonHoro
obmeHa. ['uposm3 opraHmyecKux u

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢




HCOPraHUYCCKUX BCIICCTB

Moayasb 9
OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC

bu6mmoreka [IOK

12 peakuuu. [Tonstue 06 3nexTpoan3e https://m.edsoo.ru/7f41837¢
pacIjIaBoB U PaCTBOPOB COJICH
13 KonTposbHas padora 3a 1 bubmuoreka [IOK
noyrojaue https://m.edsoo.ru/7f41837¢
Moayas10
Mertabl, X MOJIOKEHUE B
[Tepuoanueckoit cucreme
14 xmlf)mqlelcxux anemeHToB /I. . brbmorexa [IOK
https://m.edsoo.ru/7f41837¢
MenpneneeBa 1 0COOEHHOCTH
cTpoeHwus aroMoB. O01mue
(u3nyecKre CBOMCTBa METANIOB
Moayasl1
15 CrutaBbl METaJJIOB. bubmuoreka [JOK
DNEeKTPOXUMHUYECKUHN PsijT https://m.edsoo.ru/7f41837¢c
HaIpSHKEHUN METaJlIoB
Moayan12
XuMUYecKrue CBOMCTBA BAXKHEUIITNX
16 METaJJIOB (HATPUMA, KaJIUil, KalblIul bubmotexa [OK
. . ’ ’ https://m.edsoo.ru/7f41837¢
MarHui, aJIlOMUHUN) U UX
COEIMHEHU I
Monayan13
17 XI/IMIfI?I,eCKI/Ie CBOMCTBa XpoMa, MEU bubmorexa OK
B ’ https://m.edsoo.ru/7f41837¢
1 UX COCTMHCHUM
18 Monyan14 bubmuorexa [JOK

XUMHYECKHE CBOMCTBA IIMHKA,

https://m.edsoo.ru/7f41837¢




KCIJIC3a N UX CoeI[I/IHeHI/Iﬁ

[IpakTuueckas pabora Ne 2.

bu6mmoreka [IOK

19 "Pemienne sKcrepuMeHTaIbHBIX
P " https://m.edsoo.ru/7f41837¢
3a7a4 o Teme «MeTauibDy
Hemeramiel, X MOJI0KEHHE B
Ilepuoauueckoii cucreme
20 proa u bubmuoreka [JOK
XUMHYECKUX deMeHToB /1. U.
https://m.edsoo.ru/7f41837¢
MeHeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB
®du3nvecKue CBONCTBA HEMETAILIOB.
AnnoTponusi HEMETauIoB (Ha bubnuorexa LIOK
21
MpUMepe KUCIOPOa, CEPHL, https://m.edsoo.ru/7f41837¢
docdopa u yrineponaa)
XHMHYECKHE CBOICTBA raJIOr€HOB, bu6mmoreka [JOK
22 .
CEpBI M UX COCTUHCHHIA https://m.edsoo.ru/7f41837¢
73 XHMHYECKHE CBOMCTBA a30Ta,
(dhochopa u UX coeTMHCHUI
24 XHWMHUYECKUE CBOMCTBA yTIIepoa, bubnuoreka [{JOK
KPEMHHUS M UX COCTMHCHHM https://m.edsoo.ru/7f41837¢
75 [IpuMeHeHne BaxKHENIINX bubnuoreka [JOK
HEMETAJIOB ¥ UX COEIUHECHUI https://m.edsoo.ru/7f41837¢
O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHW 110 TeMe «HeMeTambeDy.
2% B but6mmoreka [JOK
BIYMCIICHUS [10 YPAaBHEHHUSIM
P . https://m.edsoo.ru/7f41837¢c
XUMHYCCKHUX PEAKINA 1
TEPMOXHUMHUYECKUE PACUETHI
27 [IpakTuueckas padora Ne 3. bubnmoreka [JOK

«Perenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/7f41837¢




3amay o teme "HemeTtamanl"»

28 IIpome:xxyTouHasi arTecTanus 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
Heoprannueckue u opranndeckue
29 KI/ICJ'E)OTI)I. HeopraHquCKHe U 1 Bubnmorexa HOK
https://m.edsoo.ru/7f41837¢
OpTraHUYeCKHUe OCHOBAHUS
AmdoTtepHble HEOPraHUYECKUe U
OpPraHUYeCKUEe COCAMHEHHUS.
30 FI;HGTI/IHCCKEUI CB;I;IL 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
HEOPraHMYECKUX U OPraHHYECKUX
BEIIIECTB
Ponpb xumun B obecrieueHUN
31 3KOJIOTUYECKOM, SJHEPreTUUECKON U | bubnmoreka [JOK
MUIIeBOW O€30MaCHOCTH, PA3BUTUN https://m.edsoo.ru/7f41837¢
METUITTHBI
[IpencraBnenus 06 oOmuUx
Hay4YHBIX MPUHITUIIAX bubmuorexa [JOK
32 1
MIPOMBIIIJICHHOTO TOJTyYeHHS https://m.edsoo.ru/7f41837¢
BaXHEHIIINX BEIIECTB
1 YenoBek B MUpE BEIIECTB U | bubmuorexa [JOK
MaTepuasoB https://m.edsoo.ru/7f41837¢
34 XHMUS U 310pOBbE YEIIOBEKA 1
34, u3
OBIIEE KOJIMYECTBO YACOB I10 Hux 14
[MPOT'PAMME o

MOJYJIIO




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYEHUKA

1. «Yuebnuk Xumus 11xmacen: O.C.I'abpuensu - M.: Tlpocsemenue. — 2023 roxg

2.«Xumus. 10 xkmacey: O.C.I'abpuensn; - M.: IIpocsemenue. — 2023 roa

METOANUYECKHUE MATEPUAJIBI IS YUUTEJIA

1. O.C.I'abpuensu, I'.I'.JIsicoBa «Xumus Mertoauueckoe mnocodue — 0a30BbIi
ypoBeHb» - M.: [Ipoda 2020 roz.

2. O.CTIabpuensu, MW.I'.OctpoymoB, «OOmas xumus B TecTax, 3ajayax,
ynpaxneHusx. 11 kmace» — M.: Ipoda, 20 21 rox.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.Vmakoa «Xumus 11 kmacc: KoHTposbHbIC
U IPOBEPOYHBIE paboThI K yueOHUKY». — M.: [Ipoda, 2022

4. O.C.TIabpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas
KHUTa 718 yautens». Yacte 1 — M.: llpoda, 2011 rox.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HacronpHas
KHUTA 715 yautens». Yacte 2 — M.: llpoda, 2011 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, M.I".OctpoymoBa «3agaun o XMMHUU U CIIOCOOBI
ux pemenus» - M.: «/Ipoda», 2023rox.

7. O.C.I'abpuensin, U.I.octpoymoB «XuMHUYECKHI 3KcriepuMeHT B mikone 11 kmace»; - M.:
Hpoda. — 2009 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.  Xumus Xumuueckas HayKa U oOpa3oBaHue B
Poccun http://www.chem.msu.su/rus

2. Xwuwmus u XKum3ab — XXI Bek http://www.hij.ru

3. Tazera «Xumus» u caWT ana yuudrens «S uagy Ha ypoK XUMHUW»
http://him.1september.ru

4.  ChemNet: nopTan byHIaMEHTaILHOTO XUMHYECKOTO o0Opa3oBaHUs
http://www.chemnet.ru

5. AJIXUMUK: caiit JL.FO. Anux6epoBoii http:/www.alhimik.ru

6. OCHOBBl  XUMHHU: oOpa3oBaTeNbHBIA  CalT A IIKOJbHUKOB U
CTyIEeHTOB http://www.hemi.nsu.ru

7. Xumwus B OTKpbITOM Kosieake http:// www.chemistry.ru

8.  WebElements: OHJIaNH-CIIPABOYHUK XUMHUYECKUX
anemeHToB http://webelements.narod.ru



https://www.google.com/url?q=http://webelements.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.chemistry.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000

9.  BuptyanbHas XxumMuueckas 1mkosa http://maratakm.narod.ru

10. 3aHuMarenbHast XUMUS: Bce 0 MeTayax http://all-met.narod.ru

11. Mup xumun http://chem.km.ru

12. Konnekuus «EcTecTBeHHOHAay4YHBIE SKCIIEPUMEHTBD:
xumus http://experiment.edu.ru

13. Xwumwus ayis BceX: WUTIOCTPUPOBAHHBIC MaTEepUaIbl MO OOIIEH, OpraHuIecKOi
¥ HeopraHndeckoi xumuu http://school-sector.relarn.ru/nsm/

14. DnextpoHHas OMOIMOTEKa MO XUMUHU U TexHuKehttp://him.1september.ru

15. BaHk memaroruyeckoro omeITa. MeToauueckue pa3pabOTKU YpPOKOB XHMHUHU
COPOCOBCKHX yaurenei. http:/ www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/
chem/index.html

16. Xwumwusa: Komnekuus MatepuaioB IJis YUUTENIs XUMUN: TEMAaTUYECKHUE IUIAaHBI,
POBEPOUYHBIE pabOTHI, MEIUA-YPOKH, MaTepualibl onumnuaj. http://sysmanova.narod.ru



https://www.google.com/url?q=http://sysmanova.narod.ru/&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000

