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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpaszoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTEIbHON MPOTPAaMMBI  CpeHEro oOIiero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yuérom Konuenuuu mnpenoaBanus
y4eOHOro mpeamMera «XuMus» B 00pa3oBaTeIbHBIX OpraHuzanusx Poccuiickoi
Odenepanun, peaTu3yOINIMX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMOJOXeHUN «CTparernn pa3BuUTHsi Bocnutanusi B Poccuiickoit
®enepanuu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEAETICHUIO
oO1elt cTtpareruu 00y4deHusl, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIMXCS CPEICTBAMU
yueOHoro npeamera « Xumus» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHrentyanpHbie TosioxkeHuss ®I'OC COO o B3anMo0OyCIOBICHHOCTH IICJICH,
COJIepXKaHUs, PE3yJIbTAaTOB OOyueHUsT U TPEOOBAHMM K YpPOBHIO MOJITOTOBKH
BBIITY CKHUKOB.

XHUMUYECKOE obOpasoBaHue, MOJIy4aeMoe BBIITY CKHUKAMH
00111600pa30BaTEeIbHON  OpraHU3alluM, SBJISIETCS HEOTHEMIIEMON YacThi0 HX
oOpazoBaHHOCTU. (OHO CIYXXUT 3aBEpPIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJTOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH LEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOLI, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YEeJIOBEeKa, a TaKXkKe DJKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 W MpUpPOAHON cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOydJaronmxcsi Ha ypOBHE CpemHero o0mero oopa3oBaHus CPEICTBAMU YUeOHOTO
npeaMera «XHUMUS», COJAECPKAHHE M TIOCTPOCHHE KOTOPOTO OIpPEIEIEHbl B
nporpaMme Mo XHMHH C YYETOM CHeUM(PUKM HAYKH XUMHUH, €€ 3HAYeHHUS B
MMO3HAHUM TPUPOJBI U B MaTe€pUAIbHOM >KM3HM OOLIECTBA, a TAKXKE C YYETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPHU3YIONMX COBPEMEHHOE COCTOSTHUE
CUCTeMBI cpesiHero oomero oopa3zoBanus B Poccuiickoii deneparumu.

XuMHUA Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UrpaeT ocoOyI0 pojb B
COBPEMEHHOW LMBWJIM3AINKM, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PAIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/[aHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKAroIeM MHUpE KaKk O €IMHCTBE
IPUPOJBI M YEIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH Ha OCHOBE IMOHMMAHMUS
BEIIIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXITY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTAMU IPUMECHEHUS.

TecHo B3aMMOJEUCTBYSI C APYTUMHU €CTECTBEHHBIMM HayKaMH, XUMUS CTajia
HEOTHEMJIEMON YaCTbI0 MUPOBOU KYJIbTYpPbl, HEOOXOIMMBIM YCIOBUEM YCIIEITHOTO
TpyJda W KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka



co3uaTelibHas, KaKk HayKa BBICOKMX TEXHOJOTHH HalpaBlIeHa Ha pEIICHHE
rN00aTbHBIX MpPOOJEM YCTOMUMBOTO pa3BUTHSl UEIOBEUECTBA — CBIPHEBOIA,
SHEPTreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBerctBUM C OOIIMMH HEISIMHU W TNPUHUUIAMU CPETHErO0 OOIIEro
oOpazoBaHus coaepkanue npeamera «Xumus» (10—11 xiaccel, 6a30BbIil YpOBEHb
U3YYEHUs1) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYIO WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPMEHTHPOB, YCIIEHIHOTO BKJIIOUYEHHS B JKU3Hb COLHMYyMa, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngiomUMHU  TpeaMeTa  «XUMUs»  ABIAIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOm@as M HeOpraHMYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWH TI0 HEOPTAHWUYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUN W3 OOIIEH XUMUU) U
oprannueckor xumuu. GopMupoBaHUE JAHHOW CHUCTEMBbl 3HAHUW MPU U3YYCHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUH XUMUHU.

Ctpyktypa comepxkanus KypcoB — «Opranmueckas xumusi» u «OOmias u
HEOpraHWyecKas XuMus» cQopMUpoBaHa B MpPOTpaMME MO XUMHUKU Ha OCHOBE
CUCTEMHOTO TIOJIXOJla K U3yYEHHIO Yy4eOHOTo Marepuaia u OOyCIOBIIEeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pAa3BUTHEM  3HAHUHM HA  ONpPEAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMMHUHM BEILIECTBa
paccMaTpUBalOTCd HAa YPOBHE KIACCUYECKOM TEOPUM CTPOCHUSI OPTaHMYECKHUX
COCIMHEHMI, a TakK€ Ha YpPOBHE CTEPEOXUMHUYECKUX H  3BJIEKTPOHHBIX
OPEACTaBICHU O CTpoeHMH BemecTB. CBeaeHUs 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHHU. B Kypce OpraHMdeckor XWMHUHU TOJY4YarT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs NMEPBOHAYAILHbBIE
IPEJICTAaBICHNUS O XUMHYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIINH.

[log HOBBIM yrJIOM 3peHUsi B Mpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsT M3YYCHHBIH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKHII MaTepual # (DAKTOIOTHMYECKHe CBEACHHUS O BEIIECTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHU4ecKas
XUMUS» OOyYaromuMCsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaThb 3HAYEHHUE
NEPUOINYECKOTO 3aKOHA C OOILIETCOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
ryOke TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIHMI 3TOro 3akoHa — OT
0000111aro1Iel 10 O0BACHAIOMIEH U TPOTrHO3UPYIOIIEH.

Enunas cucremMa 3HaHWW O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaX M MPHUMEHEHHH, a TAaKKE€ O XMMUYECKHX PEAKLMIX, UX CYUIHOCTH M
3aKOHOMEPHOCTAX NPOTEKaHus JonoyHserca B Kypcax 10 um 11 xmaccos
AJIEMEHTAMHU COJEpKaHUs, HMMEIOUIUMHU KYJIbTYPOJIOTUYECKH W NPUKIAJIHON
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT TMOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B MO3HABATEIBHON W MPaKTHYECKOU



NESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHUS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUIECKUX NPUIOKEHUN XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATbCA B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3AHHBIX C XHWMHEH, KPUTHYECKH OCMBICIHMBATh MH(GOpMAIUIO U
OPUMEHATh €€ I IONOJHEHUS 3HAHWM, pPELICHUS WHTEUIEKTyaIbHbIX MU
AKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4y. B 1enom conaepkanue yuyeOHOro
npenMmera  «XHMHsS»  JAHHOTO  YPOBHS  M3YYEHHMsS OPUEHTHUPOBAHO  Ha
(GopMupoBaHue y 0OyYaroIIUXCS MHPOBO33PEHUECKONW OCHOBBI Ul MOHUMAHMS
dunocodckux uAeH, Takux Kak: MaTepUANIbHOE €IMHCTBO HEOPraHUYECKOTo U
OpraHMYEeCcKOro MHpa, OOYCIIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, IT0O3HABAEMOCTh IPUPOJHBIX SIBJICHUHA IyTEM OSKCHEPUMEHTA M
pelieHus MPOTHUBOPEYUH MEXKIYy HOBBIMM (akTaMH U TEOPETUUYECKUMU
MPEANOChUIKaMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU SKOJOTUYECKUX Mpodiem, a
TaKXe MpooaeM cOepeKEeHUsI SJHEPTETUUECKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTepUasoB.

B miaHe pemeHus 3agad  BOCIHMTAHMS, pa3BUTUS U COLMAIHA3ALMU
0oOy4aromuXcsi NPUHATBIE NPOTPaMMON MO XUMHMHM MOAXOAbl K OIPENEIECHUIO
COJIEp’)KaHHsA M IOCTPOEHHUS TpeAMeTa MpelyCMaTpUBAIOT (hopMUpOBaHHE
YHUBEPCAJIbHBIX Y4eOHBIX JACUCTBUN, MMEIONMX 0a30Boe 3HAueHUE s
pa3IMYHBIX BHJIOB JESATEIILHOCTH: pEUICHUs NpoOieM, IOMCKA, aHaiu3a u
00paboTku nH(popmanuu, HeOOXOAUMBIX JJI1 IPUOOPETEHU OIbITa TPAKTUYECKOU
U HCCIIEIOBATEILCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHus XHMHUM Kak Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero 00pa3zoBaHusl, IPU ONPEACICHUN
COJIEPXKATEJIIBHOW XAapaKTEPUCTUKHU LEJIed W3y4YeHUs NpeIMeTa HalpaBICHHEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUUYECKON HayKH KaK 00JaCTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPaKTUUYECKOU
NESATENBHOCTH YEJIOBEKAa M KAK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3pEHHUS] TAKOW MOJAXOJ K OIpPENeTCHHUIO LeJell U3ydeHUus
MpeAMETA SIBJISETCS BIIOJHE ONPaBAaHHBIM.

CoriacHO JaHHON TOYKE 3pEHUsl [NIABHBIMH LEJISIMH M3YYEHHs MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBiIsITOTCS:

o (GopMHpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHUI KakK BaKHEWUIIEH
COCTaBJISIOLICH €CTECTBEHHO-HAyYHON KapTUHBI MHUpPA, B OCHOBE KOTOpOH Jexar
KIJIFOUEBBIE TOHATHS, (PYHIAMEHTaJIbHbIE 3aKOHBl M TEOPUUM XHMHH, OCBOCHHE
A3bIKa HAyKH, YCBOEGHHE U TIOHMMaHUE CYUIHOCTH JOCTYIHBIX 0000IIeHui
MHPOBO33PEHYECKOIO XapaKTepa, O3HAKOMIICHHE C HMCTOPUEH HX pa3BUTHUS H
CTaHOBJICHUS;

o dbopMHpOBaHHE M pPa3BUTHE MPEICTABICHUNM O HAYYHBIX METOJax
NO3HAHMUS BELIECTB U XUMHUYECKHX pEaKlMi, HEOOXOIUMBIX UIsl MPUOOpEeTeHUs
YMEHUII OpPUEHTHPOBATHCS B MUPE BELIECTB U XHUMHUYECKHUX SBJICHHUI, MMEIOIINX
MECTO B IIPUPOJE, B NPAKTUUECKON U MOBCEAHEBHON KU3HU;



o pa3BUTHE YMEHUH W CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOmoieHneM U OOBSCHEHHWEM XHMHYECKOTO OJKCIIEPUMEHTa, COOIIOACHUEM
npaBu1 0€30MacHOTO 0OpAIlIeHHs C BEIIECTBAMU.

Hapsimy ¢ 3TuM, conepkaTeNbHas XapaKTepUCTHKA IIeTiel U 3a/1a4 U3ydeHUs
mpeaMera B MPOrpaMMe 0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM IIPUOPUTETAMHU B CUCTEME CpelHero ooOiero oopazoanusi. CerogHs B
NpernojaBaHy XUMUU B OOJbIICH CTENCHH OTHAETCS  MPEANOYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJep)KaHUsS OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
TIOJITOTOBKY BBIMTYCKHHUKA O0IIe00pa30BaTEIbHON OpTraHM3aIlMH, BIAJICIOIICTO HE
HAO0OpOM 3HAHWN, a (PYHKIMOHATHLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMCHHUSIMH aKTHBHOTO IMOJIYYCHHS 3HAHUN W MPUMCEHCHHS UX B PCAIbHOM KU3HU
JUTSI PEIICHUS IPAKTHYECKHUX 3a71ad.

B cBs3u ¢ 3TMM mnpu W3y4YEHUHM TMpeaMeTa «XUMUsS» JTOMHHHPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENH U 33]a91, KaK:

amanTanysi 00y4aromuXcs K YCIOBHUSAM JTUHAMHUYHO PAa3BUBAIOIIETOCS MHUPA,
dopMupOBaHWE  WHTEIUICKTYadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TMPUHSATHIO TPAMOTHBIX
pElICHN B KOHKPETHBIX KU3HECHHBIX CHTYAIUsIX, CBA3aHHBIX C BEIIECTBAMHU U WX
IPUMCHECHUEM;

dbopmupoBaHHe y OOYydYalOMMXCS  KIIOYEBBIX  HABBHIKOB  (KITFOUEBBIX
KOMITETEHITMI), WMEIONMX YHUBEPCAIbHOE 3HAYCHWE IS Pa3IMYHbIX BHJIOB
JESITEIbHOCTH: PEIIeHUs Mpo0iieM, IMOMCKa, aHaau3a u o0paboTku HWHMOpMAITUH,
HEOOXOJAMMBIX JUISI TPUOOPETEHUS ONbITa ACATEIBHOCTH, KOTOpas 3aHUMAcCT
BXHOC MECTO B TIO3HAHWW XHMHH, a TaKXe IS OLCHKA C TO3UIIHH
AKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB W XHUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEIOBEKa M MIPUPOIHYIO CPELY;

pa3BUTHE TTO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEHN 00YJarOIIMXCSI: CHOCOOHOCTH CaMOCTOSITETLHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHH C )KM3HCHHBIMHU IMOTPEOHOCTAMH, UCIIOIH30BaTh
COBpeMEHHBbIC MH(OPMAITMOHHBIE TEXHOJOTUH I TIOWCKA U aHaln3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(POPMAIMH XUMUYECKOTO COACPKaHHUS,

dbopMHpOBaHUE U pa3BUTHE Y 00yYAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHUSI, HA0TIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOIUMBI, B YaCTHOCTH, NMPHU IUIAHUPOBAHUU W TPOBEIACHUM XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydaromuxcs yOexAEHHOCTH B TYMaHHUCTUYECKOU
HAIpaBICHHOCTH XUMUH, €€ BaXXHOW POJNIM B PEIICHHM TJIOO0ATBHBIX TPOOIEM
PaIMOHATIBHOTO MPHUPOIONIOIB30BAHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHHs TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepekHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 3IIOPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
UCIIOJIb30BAaHUS TMOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHHNA B
CUTYAIIUsAX, CBI3aHHBIX C XUMUUCCKHMH SIBJICHUSMHU.



B yueOHOM miaHe cpemHero oOuniero oOpa3oBaHMs MpeaMET « XUMUSD)
0a30BOro ypoBHSI BXOJUT B COCTaB NMpeAMETHON obnactu «EcTecTBeHHO-HayuYHbIE
MPEIMETHI.

OO011ee Ynucao 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XMMUH, Ha 0a30BOM YpOBHE
cpeaHero oOmiero odpasoBaHus, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kimacce — 34 yaca (1 gac B Henento).



COJAEPKXAHUE OBYUYEHUA
10 KUIIACC
OPI'"AHNYECKASA XUMUA

Teopernyeckne OCHOBbI OPraHM4eCKON XUMUM

IIpenmer opraHn4ecKon XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MarepuaioB. Teopus CTpPOEHUST OPraHHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHoBHBIE MoJI0KeHUS. CTPYKTYpHBIE (POPMYITHI
OpraHMYecKuMX BewecTB. [ omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OPraHWYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIC CBA3H.

[IpencraBnenne o kinaccupuKaMy OpraHUMYECKUX BemiecTB. HoMmeHnkmarypa
OpraHWYEeCKUX COEJIMHEHMHM (cucTeMaThyeckas) W TpUBHAIbHbIE HA3BaHUS
BKHEUIINX MPEICTABUTENEH KITACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YyYEeHHUS BEIIECTB M HX MPEBpalllCHUIN:
O3HAKOMJIEHHWE C O0pa3laMy OPraHMYeCKHX BEIIECTB M MaTepHallaMM Ha UX
OCHOBE, MOJIETUPOBAHME MOJIEKYJ]1 OpPraHMYECKUX BEILECTB, HAOIIOJIEHUE U
OIACAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (IUIaBJICHHE, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHM psAa. MeraH U 3TaH —
OpOCTEHIlIe NPEICTaBUTENN AJIKAHOB: (DU3MYECKHE M XUMHUYECKUE CBOICTBA
(peakiuuu 3aMelIeHUus] W TOPEHUs), HAxXOXJIEHUE B MPHUPOJE, MOIYyYEHUE W
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKHUI PsiA. DTUJIECH U MPONWIEH —
OpocTeiine MNPeACTaBUTENN AaJKeHOB: (U3MYECKHe M XMMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TANOTEHUPOBAHUSA, TUAPATALHWH, OKHUCICHHS W
HOJIMMEPU3AL1H ), IOJTYyUEHUE U IPUMEHEHHUE.

Anxamuensl: OytamueH-1,3 u mermnOytanuen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakius noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUN Psifl. ALIETUIICH
— MPOCTEHIIMHA TPEACTABUTEIb AIKUHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA (pEaklMU TMIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaliy,
TOpPEHUS ), IOJyYEHHE U IPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (PU3NYECKUE U XMMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHMSI U HUTPOBAHUS), IOJyYEHHE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBANHUSL U HUMPOBAHUS), NONYYeHue U npumeHenue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBS3b MEXIy YIJIEBOJOPOAAMH, NPHHAISKAIIUMHU K
Pa3IUYHBIM KJIACCaAM.



[IprpoaHple MCTOYHUKM YIJIEBOAOPOAOB. I[lIpHpoaHbpIi ra3 W NOMyTHBIE
HeTsaHble Ta3bl. Hedth n e€ mpoucxoxnenue. CrocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHI (TePMHUUYECKHM, KaTaIUTUYECKHil), mnuponu3. IIpomykTs
nepepaboTKu HEPTH, X MPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBbIN
yTOJIb U POJYKTHI €r0 MepepadOTKu.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEIIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpa3lamMu IUIaCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKIUU
«Hedtp» u  «Yromb», MOAETUPOBAHUME  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOreHONPOU3BOIHBIX, MPOBEJACHUE MPAKTUYECKOW PabOThI: MOIYyYEHUE ITHIICHA
Y U3YUYEHHE €TI0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuuu (macchl, 00BEMA,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM NMPOAYKTA PEAKUMU IO U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WJIN IPOAYKTOB PEAKLIUH).

Kuciaopoacoaepsxkamme opranudeckue coeJuHeH st

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON H 3TAHOJ: CTPOEHHE,
dusznueckne M XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMH MeETajjlaMH,
raJIoreHOBOJIOPOJaMHU, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBSI3W MEXIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOIa U 3TaHOJIAa HA OPTaHNU3M YEJIOBEKA.

MHOroaTroMHbl€  CHOUPTHL. OJTWIEHIJIMKOIb M  [JIHILEPUH: CTPOECHUE,
(duznueckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEIOYHBIMU
METaJUIaMH, KauyeCTBEHHAs pPEaklys Ha MHOIOaTOMHbIE cIUpThl). [lelicTBue Ha
opraHusMm uesoBeka. [IpumeHeHue riuuepuHa U 3TUIECHTITUKOJIS.

®deHol: CTPOEHUE MOJEKYJbl, (QuU3nueckue U XHUMHUYECKUE CBOICTBA.
Toxcuunocts peHona. [lpumenenne GpeHona.

Anpneruabl U kemowsi. Dopmanbierua, aneTalblIerui:  CTPOCHHE,
(¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peakUUU OKHUCICHHS U BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIE PEAKIMH), IOJYUYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeJeNbHble KAapOOHOBBIE KUCIOTHL. ~MypaBbUHAs W
YKCyCHasl KHUCIOTBI: CTpOeHHEe, (PU3MUecKhe M XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue aj1s Kjacca KUCIOT, peakius 3TepuuKalnm), moly4eHne U NpUMeHEHUe.
CreapuHoBasi U OJICMHOBAs KHUCJIOThI KaK MpPEICTABUTENN BBICIIMX KapOOHOBBIX
KHCTOT. MbI1a KaK CONM BBICITUX KapOOHOBBIX KUCIOT, MX MOIOIIEE JIEHCTBHE.

Cnoxnble 3QUPBl Kak TMPOU3BOJHBIE KapOOHOBBIX KHUCHIOT. [uaponus
cinoxHbIX 3pupoB. XKupsl. 'uaponaus xxupos. [Ipumenenue xupos. buonoruueckas
POJIb JKUPOB.

VYrineBoapl: cocraB, KilacCU(pHUKauus  YrieBogoB  (MOHO-, JH- U
nonucaxapuzsl). ['Moko3a — npocTelmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3UYECKHne ¢ XHMHYECKHE CBOMCTBAa (B3aUMOJIECHCTBUE C
ruapokcuniom Menu(ll), oxucnenne ammuadnbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE IJIIOKO3bl), HAXOXKIEHUE B IMPUPOJIEC, MPUMEHEHUE,
ounonoruyeckas posib. otocunres. pyKro3a Kak U30MEP ITHOKO3bI.



Kpaxman u memntono3a Kak mpupoHbie moauMmepbl. CTpoeHrne Kpaxmana u
neuono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THUOApPOJIH3,
Ka4yeCTBCHHAsI PEAKIIHUS C HOJIOM).

DKCHEpUMEHTATbHBIC METOJbl HW3YYCHHUS BEIISCTB M WX IPEBPAIICHUA:
IPOBE/ICHHE, HAONIOJACHUE U OMNHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBCHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE ATaHOJa
okcugoMm menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEWUCTBHE TJUIIEPUHA C
ruapokcuiom meau(Il)), anbreruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapoxcugom wmenu(ll), B3auMojmelcTBHE Kpaxmaja € HOJIOM),
IIPOBEICHHE MPAKTHUECKOW PaOOTHI: CBOMCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccbl, 00BEMa,
KOJIMYECTBA MCXOJJHOTO BEIIECTBA WJIM MPOMYKTA PEAKIIUU 10 M3BECTHBIM MAaccCe,
00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIUN).

A3oTcoaepkalle OpraHn4ecKkue COeAMHEHUS.

AMHWHOKHUCIIOTHI KaKk amM(OTepHbIE OpraHudeckue coenunenus. Ousndeckue
U XUMHUYECKHUE CBOMCTBA aMHMHOKHUCIOT (Ha MpuUMepe TIMIKHA). buonormyeckoe
3HaYE€HHUE aMUHOKHUCIOT. [lenTumabl.

benku kak TpUPOJHBIE BBHICOKOMOJICKYJSApHBIC coenuHeHMs. [lepBudHasi,
BTOpPUYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OCJIKOB:
TUAPOITN3, ICHATYpAIlHs, KaYeCTBEHHBIC PEAKIINK Ha OCITKH.

DKCHepUMEHTATbHBIC METOIbl HW3YYCHHUS BEIISCTB M WX MPEBPAIICHUA:
HaAOJIIOZICHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpalus OEJIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMo1eKyJISIpHbIE COEAUHCHUA

OCHOBHBIE MOHATUSA XMMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHN: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEAHAS MOJIEKYJIsIpHAs
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEIWHEHHH —
[OJINMEPU3ALUS U TIOJIUKOHACHCALIUS.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHUS BELIECTB M WX IPEBPALLCHUMN:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanu3anuss MEXIpEAMETHBIX CBSI3€H MPU U3YYEHUHM OPraHUYECKON XMMHUU B
10 kimacce OCYIIECTBISIETCS 4YEpe3 MCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHATHW, TaK W TOHATUH, SBIAIOLIIMXCS CHUCTEMHBIMHU JUIS OTIACIBHBIX
IIPEMETOB €CTECTBEHHO-HAyYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHS: SBJICHUE, HAYYHBII (DAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccH(UKalys, MepUOIUYHOCTb, HAOII0IEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHHUE.



®dwuszuka: Marepus, OSHEprus, Macca, aTOM, DJJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUM YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PM3MUCCKUE BETMYMHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH AaKTUBHBbIC BeliecTBa (OCNKH, YIJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIC MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypChlL.

TexHOMOrMsA: THIIEBBIE TPOMYKTHl, OCHOBBI PAIlMOHAIBHOTO IHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETUUYECKHE MpenapaThl, MaTepHUalbl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XWUMUYECKUN 3JeMEHT. AToM. Snpo aroma, H30TONBL DJIEKTPOHHAsS
o0oyouka. DHEpPreTUUeCKue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTamy, s-, p-, d-
anemMeHThl. OCOOEHHOCTH pacrpeefieHus AJIEKTPOHOB MO OpOUTANsIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DNEKTPOHHASI KOH(PUTYpaIUsi aTOMOB.

ITepnoanueckuit 3akoH U [leprnoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U Ilepnoanueckoil cuCTEMBbI
xuMuueckux asneMeHtoB /. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKHX DJJIIEMEHTOB W
0o0pa3yeMbIX MMHU TPOCTHIX M CIIOXKHBIX BEIIECTB IO TPYMNaM U MEPHOJaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BHJAbl XHMHYECKOW CBS3MU
(KOBaJICHTHasi HEMOJISpHAsi M TOJISIpHAs, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
0o0pa3oBaHMsl KOBAJIEHTHOM XHMHYECKOW CBA3M (OOMEHHBIH UM  JIOHOPHO-
aKLenTopHeiii). BopoponHas cBs3b. BaneHTHOCTb. ONEKTPOOTPHULATEIBHOCTD.
Crenenb okucinenusi. MoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSPHOTO W HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MTOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUIA KPUCTATUTUIECKON PEIIETKH.

[londaTe O HOHMCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PAacTBOPHI.
MaccoBas 1015 BEIIECTBA B pacTBOPE.

Krnaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHWYECKUX BEIIECTB. | eHeTnyeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MIPUHAIIEKANUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass — peakuus. Knaccudukamuss XMMHYECKHMX — peaknuii B
HEOPraHWYEeCKOM M OPraHUYeCKOW XMMHUHU. 3aKOH COXPAHEHHUSI MAacCChl BEIIECTB,
3aKOH COXPAHEHHUS U MIPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.



CkopocTh peaknuu, €€ 3aBHCUMOCTh OT pa3iuYHbIX (hakTopoB. OOpaTuMBbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTponutuueckas auccouuanus. CuibHbIE U cnadbie 2y1eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAasi, HEUTpaIbHas, IETOYHAS.

OKUCIUTETHFHO-BOCCTAHOBUTENIHHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEHIECTB M HX MpPEeBpalllCHUN:
neMoHcTpamus Tabaui «Ilepuoguyeckas cucrema XuMuueckux siaeMmentoB 1. U.
MenneneeBay, uU3ydeHHE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HAOMIoACHUE U
OTIMCaHUE JIEMOHCTPAIIMOHHBIX U JTaOOPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUA
BOJIOpO/JIa B MPUCYTCTBUU KaTaau3aTopa, ONpe/IeIEHUe CPEAbl pACTBOPOB BEIIECTB
C TIOMONIBIO YHHUBEPCAIHHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MPOBEACHUE MPAKTUUECKON padboThl « BnusHue pa3nuuHbix (akTOpoB HA CKOPOCTH
XUMHUYECKON pEAKLIUID.

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XHUMHUYECKHUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBI, pPacUE€Thl C HUCIIOJb30BAHUEM IMOHATHUS «MAcCOBast
JIOJIS1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonoxenne HemetaiuioB B [lepuomnueckont  cucreme
xumuueckux snemeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
@uU3MYECKUE CBOMCTBA HEMETAIOB. AJITIOTPONHUS HEMETAIJIoB (Ha IpUMeEpe
KHUCJIOpOa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETANJIOB (TaIOT€HOB, CEPhI, a30Ta,
docthopa, yrimepoga U KpEeMHHS) MU HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOIHBIX COSIUHECHUM ).

[IpriMeHeHrEe BaXKHEUIIIMX HEMETAJUIOB U UX COECAMHECHUMU.

Meramnsl. Ilonoxenne meraiioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHntoB [[. 1. MennaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetayuioB. OOnmwe Qusnyeckue cBoiicTBa MeTauioB. CIUiaBel METAJIOB.
DIEKTPOXUMHUYECKUI PsIJl HAMIPSKEHUI METAIJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIUX METAUIOB (HATpUM, Kaluld, KaJbIIHi,
MarHui, amlOMUHUAN, IUHK, XPOM, JKEI€30, ME/Ib) U UX COCMHEHUMH.

OO6mue crmocoObl MoJydyeHUs MeTauioB. [IpuMeHeHne MeTaljioB B OBITY H
TEXHUKE.

ODKCNEPUMEHTATBHBIE METOJbl HM3YUYEHUS BEIIECTB W WX NPEBPALICHUM:
W3YUYCHHE KOJUICKIIMU «MeTauibl U CIUIaBbl», 00pa3Il0oB HEMETAJJIOB, PCIICHUE
AKCIIEPUMEHTAIbHBIX 3a7a4, HaOII0JIEHUE U OIHCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCUA ATIOMUHHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaUeCTBEHHBIE PEAKIIUM HA KAaTHOHBI METAJLJIOB).

Pacuérnrplie 3agaun.



Pacuérbl macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEAKIMM BELIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIU OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMUSA U KU3Hb

Ponp xuMum B oOecrieueHHH KOJOTHYECKOM, YHEPreTUYCCKOW M THUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAUIMHBL [loHsATHE O HAyYHBIX METOJAaX IO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnennst 00 OOMMX HAyYHBIX MPUHIUIIAX [POMBIIIICHHOTO
MOJTYUYCHHUS BAXKHEUIIIUX BEILIECTB.

UYenoBek B MHpE BEHIECTB W MaTEpUAlIOB. BaXKHEUIIHNE CTPOUTEIbHBIC
Martepualibl, KOHCTPYKIIMOHHbIE MaTepHayibl, KpPACKW, CTEKJIO, KepaMmukKa,
Marepuaibl Js AJEKTPOHUKH, HAHOMATEPHUANIbl, OPraHUYECKHUE U MUHEPAIbHBIC
ya00peHus..

Xumusg U 3710pOBbE YEJIOBEKA: MpaBUjia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBujia 0€30MaCHOTO UCIMOIb30BaHUS MPENapaToB ObITOBOW XHWMHUU
B [IOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBA3H.

Peanuzanust  MeXnpeaMeTHbIX  CBA3€d mpu  HU3ydyeHUH oOmed u
HEOPraHMYECKON XUMHH B 11 Kiacce OCyHIECTBIISIETCA YEPE3 MCHOIb30BAHHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TOHATHUW, TakK W TOHSATUM, SBIISIIOIIMXCS
CUCTEMHBIMH JJIS OTJEIbHBIX PEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYUYHbIC TOHSTHSA: HAay4yHBIM (akT, rumores3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, Kilaccu(ukamus, TMEepUOIUIHOCTh, HAOIIOJEHNUE,
AKCIEPUMEHT, MOJEITUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusnka: MaTepus, SHEPTHs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHB, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NYECKUE BEITMYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHuM3M, OJKOCHUCTeMa, Ouocdepa, MaKpo- W
MHUKPOIJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcsl.

TexHoyorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJLTYPrusi, POU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, MHIIEBAs
MPOMBIIUICHHOCTh,  (papMaleBTUUeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX MPEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUaJoOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHU.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIETO
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
oOy4JarlmuMucs MporpaMM CpeAaHero oOmiero oOpa3oBaHHs (JUYHOCTHBIM,
METanpeJAMETHbIM W TOpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM s
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTAaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTBercTBUM C CHCTEMHO-IEATEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS NpeIMeTa «XHMHs» HAa YPOBHE CPEIHErO
oO11ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABISAIOIINE:

OCO3HaHHE OOYYarLMMUCS POCCUUCKONW TIpPaKIaHCKOHW HIEHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEEIICHHIO;

HaJIMYME MOTUBALMU K OOYy4EHHUIO;

LIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKIAEHUH JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauiiuii 0a30BOM HAyKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyuaroluxcs pPyKOBOJCTBOBAaThCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAaHOBKaMU, MPUCYIIUMH LEIOCTHOU
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYME TPAaBOCO3HAHMSI SKOJIOTHUECKON KYJIbTYpbl U CHOCOOHOCTHU CTaBUTh
LEJIU U CTPOUTH )KM3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MNpeameTa «XUMHS» JTOCTHTalOTCS B
€IMHCTBE Y4YeOHOM U BOCHUTATENBbHOM MAESITEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMHU, T1yXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeATaMH POCCHMCKOTO Tpa)kJAaHCKOrO OO0IIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMud U TpaBWiIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUA, CaMOpPa3BUTHA M HPABCTBEHHOTO CTAaHOBICHMS JIMYHOCTH
oOydJaronuxcsi.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHMS INpeaAMeTa «XUMHUS» OTpPaXaroT
C()OPMHUPOBAHHOCTh OIIBITa MO3HABATEJIBHON M NPAKTUUECKON JAESITEIbHOCTH
00y4JaromuXCsl M0 pealn3aliy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpakaaHCKOro BOCIMTAHMS .

OCO3HaHUs 00YYarOIMMHUCS CBOUX KOHCTUTYLIMOHHBIX NIPAaB U 00SI3aHHOCTEM,
YBXEHUS K 3aKOHY U IIPABOIIOPSAJIKY;

NpPEACTABICHUS] O COLMAIBHBIX HOpMax U MpaBWiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TNPU CO3JaHUU
y4eOHbIX MPOEKTOB, PEHIEHUU YUEOHBIX M IMMO3HABATEJbHBIX 33/a4, BHIOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHHMMATh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTHI JIPYTUX MPU aHAJIN3€ PA3IUYHbIX BUOB YUCOHOU JIEATEIHHOCTH;
2) IAaTPUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOILIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJIEIHIO
OTEYECTBEHHOW XNMUH;

YBaXEHUSI K NPOLECcCy TBOpPYECTBA B 00JIACTM TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, YTO AOCTHKEHHUS HAYKU €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIUBBIX  OKCIIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJia YUEHBIX U TPAKTUKOB;

MHTEpECa YW T03HABATEIBbHBIX MOTHUBOB B TOJYYEHUU U MOCIEAYIOIIEM
aHanu3e UHPOPMAIUKA O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMMWH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO NIOBEACHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPATIbHO-HPABCTBEHHbIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapUUIEH C
MO3UIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHWE TMOCIEICTBUM 3ITUX
MOCTYIIKOB;

4) popMupoBaHMS KYJIbTYPHI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEH 3J0pOBOTO M 0Oe3omacHoro obpa3za >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (PU3UYECKOMY M
NICUXUYECKOMY 3/I0POBbIO;

coOntoieHnss mpaBui Oe30mMacHOro oOpalieHusi ¢ BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIAOBOM JAECATEIILHOCTH,

MOHUMAHUSl [IEHHOCTU TPaBUJl HHIAUBUIAYAIHHOTO U  KOJJIGKTUBHOIO
0€301acHOTO MOBEICHUS B CUTYAIUsX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIOJEH;

OCO3HAHMS TIOCIEICTBUN W HEMPHUATUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHHUS
QJIKOTO0J15l, HAPKOTUKOB, KYpPEHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEN0BaTENbCKOU
NESTENBHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JAPYruxX BHAAX
NEeSTENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTUE B PEIICHUM MPAKTUUYECKUX 3a]a4
COIMAJILHOM HAIMPaBJIECHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyYEHHUIO MPO(eccuil pa3invyHoOro pojia, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 10 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yibTaTaM TPyAOBOU AeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HWHIMBUIYaIbHON TPaeKTOPHUU
oOpa3oBanus, Oynaymieii mnpodeccny W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEHN 00111eCcTBa;



6) 3K0JIOTHYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIECO00PAa3HOTO OTHOIIEHUS K TPUPOJAE, KaK HCTOYHHUKY
CyIIECTBOBAaHMS KU3HU HA 3EMIIE;

MOHUMAaHUSl TJIOOATFHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
3KOHOMMYECKHUX IMPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUAIBHOM CPELbI;

OCO3HAaHMS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMUM IS
peLIeHUs] BOIIPOCOB PALMOHAIBHOIO NPUPOIOTIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JCUCTBUW, IPUHOCIIIMX BpEI OKPYKAOLIEH
NPUPOJHON Cpejle, YMEHHSI TPOTHO3UPOBATh HEOJIAroNnpUsITHBIE SKOJIOTHUECKUE
NOCJEACTBUS NPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HAJIMYMS Pa3BUTOIO 3KOJIOTUUECKOTO MBILUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIIbITa JEATENLHOCTH AKOJIOTUYECKOHU HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTHCS MMM B NO3HABATEIbHOM, KOMMYHUKATHUBHOM W COLMAIbHOU
IpPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO NPOTUBOCTOSITH HJIEOJIOTHHU
xeModoouu;

7) LEeHHOCTH HAY4YHOI'0 IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON NMPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHA KakK HAyKd, OCO3HaHHUA €€ poiu B
GbopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3J@HUHM IEJIOCTHOTO
MPEJCTaBICHUST 00 OKPYXAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJBI U UYEIOBEKA, B
MO3HAHUW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PpEUICHUM MpoOJieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOexKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHM JUII  COBPEMEHHOM
UUBUJINA3AIUM: B €€ TYMAaHHCTUYECKOW HAIPABICHHOCTA W Ba)XXHOW pOJIK B
CO37IaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpbl, PEHIEHUHU TI00aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, NMUIIEBOU U
AKOJOTUYECKON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICYCHHUH YCIOBUN
YCHENIHOTO TPyJAa U OKOJOTUYECKH KOMGBOPTHON JKH3HU KaXJOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TOHHUMAaHUsS CYLIIHOCTA METOJI0B
MMO3HAHMSI, WCTOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUpa M
MIPOUCXOISAIINX B HEM U3MEHECHHM, YMEHHUS JIe7IaTh 000CHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAHHBIX C MEJbl0 MOJTy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIbCKON JIESITEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPhIBHOMY OOpa3oBaHUIO U
camMm0o00pa30BaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUHM C KM3HEHHBIMU MOTPEOHOCTSIMU;



UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHBIX cepax MpodecCHOHaTHHON
JEeSITEITLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO MpeaMera « XUMUs» Ha
YPOBHE CPEAHET0 00IIIero 00pa3oBaHUs BKIOYAIOT:

3HaYUMBIC  UII  (OPMHPOBAHUS  MHPOBO33PCHUSA  O0yYarOUUXCs
MEKIUCIUIUITMHAPHBIC (MEXKIIPEAMETHbIC) OOIICHAYYHbIC TOHSATHSA, OTPaKAIOIINE
IICJIOCTHOCTh, HAyYHOW KapTHHBI MHpa H CHEIU(PUKY METOJOB ITO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (Marepus, BEIIEeCTBO, SHEPTHsI, SIBIICHHUE,
IPOIECC, CUCTEMa, Hay4YHbIA (DAaKT, TMPUHIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIe0BaHNe, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaabHbIe y4ueOHbIC NeHCTBUA (IMO3HABATCIBbHBIC, KOMMYHUKATHBHBIE,

peryJIsITUBHBIC), obecreynBaroIre dhopmupoBaHue (hYHKIIMOHATIbHOU
IPAMOTHOCTH ¥ COIIMATBLHON KOMIETSHITUN O00yJarOIINXCS;
CTIOCOOHOCTH o0yJarmuxcst UCTIOJIH30BaTh OCBOCHHBIC

MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUSI U YHHBEPCAIbHbIE y4eOHBIE
JEUCTBHS B ITIO3HABATEIBHOU U COUUAIBHON IPAKTHUKE.

MeranpenMeTHple pe3yibTaTbl OTPAXAlOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABAaTEIbHBIMM, KOMMYHHMKAaTUBHBIMU M  PEryJISTUBHBIMU
JICUCTBUSIMU.

Ogi1ajeHHe YHHBEPCAIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMU:
1) 0a30BbIe JIOTHYECKUE 1CHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIM3UpoBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeNsATh LETN MACSITeNbHOCTH, 3aJlaBas IapaMeTpbl W KPUTEPUH HX
JTOCTHUXEHUS, COOTHOCUTH PE3YJIbTaThl JESTEIILHOCTH C IOCTaBJICHHBIMHU LIEISIMU;

MCIOJIb30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIILUICHUS —
BBIJICISITh XapaKTepHbIe MPU3HAKK MOHSITUA M yCTaHABIMBATh WX B3aHMMOCBSI3b,
MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS TSI OOBICHEHUS! OTACTBHBIX (aKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHUS W KPUTEPUU JUIA KIacCU(UKALKUU BEHIECTB U
XUMUYECKUX PEAKIUM;

yCTaHABIMBAaTh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY H3y4YaeMbIMU
SBIICHUSIMU;

CTPOUTh JIOTMYECKUE pacCykAeHHUsI (MHIYKTHUBHBIC, JEIyKTUBHBIEC, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTPUBACMBIX
ABIICHUAX, POPMYTUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

OPUMEHSTh B MpOIecce MO3HAHUS, UCIONb3yeMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICTHHBIC TIPECTABICHUS — XUMUUECKUIA
3HaK (CHMMBOJI) OJJIEMEHTa, XHUMUYEcKas (QopmyJsia, YpaBHEHHE XHUMHYECKOU



peakuMy — NP PEIICHHH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
IPUMEHATh HAa3BAHHBIC MOJEIBHBIC NIPEICTABICHUS I BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BaTEIbCKUE 1eHCTBUA:

BJIAJETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHHUS BELIECTB M XUMHYECKHX
peaKuuii;

(bopMyIHUpOBaTh LEH U 3a/1a4 UCCIEA0BaHUs, UCIOIb30BaTh MIOCTaBICHHBIC
U CaMOCTOSATENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE WHCTPYMEHTa
MO3HAHUSA W OCHOBBI JJi1 (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHH;

BJIAJETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M IPOBEACHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOIIOAATh 3a XOJIOM
MpoLecca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0OBAHNS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJEIAHHON paboTe;

npHOOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBAaTeNbCKOW U MPOEKTHOU
JESITENbHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHIO Pa3InYHbIX
METOJ0B MO3HAHUSL.

3) paGorta ¢ nHpopmanuei:

OpPUEHTHPOBATbCS B Pa3IUYHBIX HCTOYHHMKAX UWHGopManuu (Hay4HO-
MONyJIIpHAasl JIMTepaTypa XUMHUYECKOIO COJEp)KaHMs, CIPAaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOBaTh MHPOPMALMIO Pa3IWYHBIX BUAOB U (HopM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYNBOCTH;

(bopMyIHpOBaTh 3alpPOChl U NPUMEHATh Pa3IUYHbIE METOAbl MPHU MOUCKE U
oTOope wuHOpMaLMKM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEeOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

NpUOOpETaTh OMBIT HCHOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUMA U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (OpMY  MpEACTaBICHUS
uH(popmanuu (cxemsbl, rpaduKy, JUarpaMmmbl, TaOIHUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4HBIA SI3bIK B KA4eCTBE CpeAcTBa mpu padoTe ¢
XUMHUUECKONH UWH(pOpMAIUEl: NPUMEHATh MEXIpeAMETHble (du3ndyeckue W
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHUE CpEICTBA
HarJIsITHOCTH.

OBJiagenne yHuBepcaJdbHbIMIA KOMMYHMKATUBHBIMHU J1€ii CTBUAAMM

3aJ1aBaTh BOIIPOCHI MO CYHIECTBY OOCY’KJa€MOIl TEMbI B XOJE JHUAI0ra WU/UIIH
JUCKYCCUHU,  BBICKa3bIBaTh  HJieH, (POPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS MPEITI0KEHHOM 3a/1a4u;



BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTAaTOB IMO3HABATEIBHOW MEATEIHLHOCTH,
MOJTYUYCHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMMU IPH BHITIOJTHCHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO0 MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaTu3aliy YIYEOHOTO MPOEKTa U (POPMYIUPOBATH BBHIBOIBI
0 pe3yJibTaTaM IMPOBEIEHHBIX HMCCICIOBAHUN MyTEM COIIACOBAHUS IO3UIIMN B
X0/€ 00CYyXAeHUs U 0OMEHAa MHEHUSIMH.

OBJ1ajleHUe YHMBEPCAJbLHBIMH PEryJsiTUBHBIMHY 1€ CTBUSIMU:

CaMOCTOSITENIFHO TUTAHMPOBAaTh M OCYIIECTBIATh CBOIO IMO3HABATEIHHYIO
JeSITEILHOCTD, OMpeaenss €€ ILead W 3aJadyd, KOHTPOJIHUPOBATh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJfOPUTM JIEUCTBUM TIPHU
BBITIOJTHEHUM Y4YeOHBIX U HCCIEIOBAaTEeIbCKUX 3ajlad, BBIOMpaTh HaumOoJiee
3¢ (deKTUBHBI CHOCOO0 MX peHIeHHs C Y4ETOM IMOJMYyYEHHsS HOBBIX 3HAHUNA O
BEIIECTBAX U XUMHUECKHUX PEaKIUAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATHBI
10 KVIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XuUMUSD)
OTpaxaroT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOW  COCTaBIISIOLIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpa, POJM XUMHH B TIO3HAHWUW SIBICHUHN
Opupoabl, B  (POPMHUPOBAHMM MBIUUIEHUS U  KYJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pEeIICHUsI MPAKTUIECKUX 3a/1ad
M 9KOJOTMYE€CKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO M MPHUPOJIHOMN
cpene;

BJIQJICHHE  CHCTEMOM  XUMHUYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOINOJIAralolue TMNOHATUA (XMMHUUYECKU 3JIEMEHT, aTOM, JJEKTPOHHAas
00oJi04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas M COKpaLEHHAs), MOJb, MOJIIpHas
Macca, MOJISIpHBIA OOBEM, YIJIEPOAHBIN CKeNeT, (yHKIMOHANbHAs TPYIINa,
paauKal, U30MEpUsi, U30MEPbl, TOMOJIOTHUECKUN PsJl, TOMOJIOTH, YIJIEBOJOPOAbI,
KHACIOPOJ M a30TCOAEpIKAIUE COECIUHEHHsS, MOHOMEp, IMOJMMEp, CTPYKTypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TECOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS! MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHHN S3BIK XHMHUW; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeKale B OCHOBE IMOHUMAHHS TMPUYMHHOCTH WU CHUCTEMHOCTH XUMHYECKHX
ABJIEHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUH U
0€30MacHOM HCIIOJIb30BAaHWN BAKHEUIIIMX OPTaHWYECKHWX BEHIECTB B OBITY H
PAKTHYECKON JeITeTbHOCTH YEeIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEepHbIC MPU3HAKUA TOHATHUH,
yCTaHaBJIMBAaTh MX B3aMMOCBSI3b, UCIOJB30BATh COOTBETCTBYIOLIUE MOHITHUS NPHU
ONMCaHUU COCTaBa, CTPOCHHUSI U MPEBPAIICHUI OPraHUYECKUX COCIMHEHHUI;

c()OPMHUPOBAHHOCTh YMEHHUI HCIIONb30BaTh XMUMHUYECKYIO CHUMBOJIUKY s
COCTaBJICHHUSI MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
GopMyn OpraHMYecCKMX BEHIECTB M YPAaBHEHHH XUMHYECKHX pEaKIuH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WILIIOCTPALMU UX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJICKHOCTh HM3yUEHHBIX
OpPraHMYeCKMX BEUIECTB MO HX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/TpyIne coeluHEeHUuN (YIJIeBOJOPObl, KHUCIOPOJ U a30TCoJAepKallue
COCIMHEHMSI, BBICOKOMOJICKYJISIPHBIE COEAUMHEHUs), JaBaTb WM Ha3BaHUS I10
cucrtematuueckoi HoMmeHknarype (IUPAC), a takke NpUBOIUTH TPUBHAIBHBIE
Ha3BaHUSl OTAEJbHBIX OPraHMYECKHUX BEIIECTB (ITHIEH, IPONWIEH, aleTHJIEH,
ATWIECHIJIUKOJb, INIMLEPHUH, (EeHOJ, (POpMalIbAETU], aleTalbIerujl, MypaBbUHas
KHCJIOTa, YKCYyCHAasl KMCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, II0K03a,
(dpyKTo3a, KpaxMai, LeIi0J103a, [NIULKH);

C(POPMUPOBAHHOCTb YMEHHUS ONPEIENIATh BHUIbl XUMHYECKOH CBS3U B
OpPraHWYEeCKUX COCTUHEHUAX (OMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHHUSI MPUMEHSTHh IIOJIOXKEHUSI TEOPUU CTPOEHUS
oprannueckux BeniectB A. M. byTiepoBa it 0ObICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELIECTB;

C(OPMUPOBAHHOCTh ~ yYMEHHMM  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
(¢u3znueckre M XMMUYECKHE CBOMCTBAa TUIIMYHBIX NPEICTABUTENEH PAa3TUYHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, alleTUJIEH,
Oyraauen-1,3, metunOyraaueHn-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIHKOJb,
TIIMIEpUH, (EHOJI, aleTalbJIerul, MypaBbMHAas U YKCyCHas KHUCIOTHI, TJIIOKO3a,
KpaxMai, HEeJUTI0NI03a, aMUHOYKCYCHAsl KUCI0Ta), WILTIOCTPUPOBATh TEHETHUECKY IO
CBS3b MEXKIYy HUMH YPaBHEHUSMHM COOTBETCTBYIOUIMX XMMHYECKHX pPEAKLUUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (GOpPMYJI;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH yTIEBOIOPOAHOTO
Colpbsi  (He(dTh, NPUPOIHBIA Ta3, Yyrojb), CHOCOOBI HUX TMepepadOTKH U
IPAKTUYECKOE MPUMEHEHUE NMPOIYyKTOB NepepadOTKy;

C(OPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYHCICHUS [0 XUMHYECKUM
YpaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOIYKTa
peakuuu IO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BELIECTB WM MPOAYKTOB PEAKIUN);

C(POPMUPOBAHHOCTb YMEHHUM BIAJAECTh CUCTEMOM 3HaHM 00 OCHOBHBIX
METOJaxX HAay4YHOIO MO3HAHUA, UCIOJIb3YyEMbIX B XUMUU MPHU W3YYEHUU BELIECTB U
XUMUYECKUX SIBICHUI (HaOMt0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHYECKHE 3HAHUS ISl TNPUHATUS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYalMAX, CBSI3aHHBIX C BEIIECTBAMM M HX
IPUMEHEHUEM;



c(hOpMHUPOBAHHOCTh YMEHHI COOJIFO/IaTh TIPaBUIIa MOJI30BAHUS XUMHUECKOM
MOCYJIOM W Ja0OpaTOpHBIM OOOpYJOBAaHUEM, a TaKXkKe IMpaBUiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIHUSIMH TI0 BBHITIOJIHCHHIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN IUTAHUPOBATH U BBIMOJHATh XUMHYECKHM
AKCIIEPUMEHT (IIPEBPAIICHHS OPTAaHMYECKUX BEIIECTB MPU HArPEBaHHH, ITOTyUCHUE
STUJIEHA W U3YYCHHE €ro CBOWCTB, KAUe€CTBEHHBIE PEAKIUd OPTaHUYECKUX
BEIIIECTB, JICHATypalusi OCKOB MPU HArpeBaHUM, I[BETHHIC pEaKIMK OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH OE€30MAaCHOCTH TIpH OOpaleHuu ¢
BEIIECTBAMU U J1A0OPATOPHBIM OOOpPYJOBaHHEM, TIPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO DKCIEpUMEeHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIHMX
peaknuii ¥ GopMyJIMPOBATH BEIBOABI HA OCHOBE ATHUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOMAaTh  MpaBWja  DKOJIOTHYCCKH
1eJIeCO00pa3HOro0 TMOBEJEHUS B OBITY M TPYIOBOW JEATEILHOCTH B IIENAX
COXpaHEHHUsI CBOETO 370POBbA U OKPYXKAIOIIEH MPUPOIHON Cpelibl, 0CO3HABATH
OTIaCHOCTh BO3JICUCTBHS HA JKWUBBIE OPraHW3MBI OIPEACIEHHBIX OPTaHWYECKUX
BEIIECTB, MOHMMAasi cMbici mokaszarens [IJIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIIEHUS W TPEIOTBPAIICHUS WX BPETHOTO BO3JACHCTBUS Ha OPTaHU3M
YeNI0BeKa;

JUIs 00yJarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMH 3JI0pPOBbSI: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHHWS BEIICCTB U
XUMHWYECKUX SBJICHU;

JUIS. CIENbIX W CHA0OBHIASIIUX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO0 cUcTeMy oOo3HaueHuid JI. bpaiinsa ans 3anucu XUMMHUYECKUX

dbopmy.
11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckKas
XUMUSD» OTPAKAIOT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUM SIBIICHUU
Opupoabsl, B  (OPMUPOBAHMM  MBIIUIEHUS U KyJIbTypbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pEUICHUs MPAKTUYECKUX 3a71au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOM
cpene;

BIIaJICHUE  CUCTEMOW  XHMMHMYECKUX  3HAHMUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIIME TMOHATHS (XUMHYECKHUH 3JEMEHT, aroMm, u3o0Tom, s-, P-, d-
AJIEKTPOHHBIC OpPOUTATM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTh, CTENEHb OKHUCICHHS, XUMHYECKast CBS3b



(KOBaJIeHTHas!, MOHHAs, METAJNIMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMUECKAsl PEIIETKA,
TUNBl ~XUMHYECKUX  PEAKLUM, PacCTBOpP, DIEKTPOIMUTHIL,  HEIJIECKTPOJIUTHI,
BJICKTPOJIMTUYECKAd JUCCOUMAMs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiluu, XUMHYECKOE pPaBHOBECHE), TEOPUM U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Juccouuanuu, nepuoandeckuit 3akoH Jl. M. MeHnneneesa,
3aKOH COXPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W IMPEBPALICHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJHUYECKHHN S3bIK XHMHH,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIME B OCHOBE INOHUMAHUS NPUUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTHMUECKHE CBEJICHHUS O CBOMCTBax,
COCTaBe, MOJIy4YeHUHU U 0€30MaCHOM MCIOJb30BAHUH BAKHEUIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN JCSITEIILHOCTH YEJI0OBEKA,

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTePHBbIC MPU3HAKU TTOHSITHH,
YCTAHABJINBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHITUSA MPH
ONMCAaHUHM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JUIS
coctaBieHus: (GOpMyNl  BEIIECTB M  YpPaBHEHUH  XHMHYECKHX  PEaKIIHil,
cuctematuueckyio HomeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbld ra3, YIJIEKUCIIbIM ra3, amMMuak, raméHas
W3BECTh, HETAIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIISITh BaJICHTHOCTh U CTEIEHb OKUCICHUS
XAMUYECKUX 3JIEMEHTOB B COCIWHEHUSX PA3JIWYHOTO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METALIMYECKasi, BOJIOPOJIHAS]) B COCTUHEHUSIX, THUII
KPUCTAUNIMUECKON PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJICKYJspHasil,
MOHHAasI, METATTMYECKas), XapakTep Cpelibl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIVMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHaBIIUBATh MIPUHAJICKHOCTD
HEOPTaHWYECKUX BEIIECTB [0 HUX COCTaBYy K OMNpPEACTIEHHOMY Kiaccy/rpynrme
COeAMHEHUN (MPOCThIE BEIIECTBA — METANJIbBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(POTepHBIC THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOAUYECKOro 3akoHa Jl.
N. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DyHKIIHH;

cOPMUPOBAHHOCTh YMEHUM XapaKTepu30BaTh dSJIEKTPOHHOE CTPOECHHUE
aTOMOB XHMMHYECKHX »JJieMeHTOB |—4 mepuogoB Ilepuoguueckoil cucTeMbl
xumudeckux siemeHToB JI. M. MenneneeBa, HMCIONb3ysl MOHATHSA «s-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUUYECKHUX 3JIEMEHTOB U MX COCIMHCHUU
110 nepuoaam u rpymnam llepuoauyecko cucreMsl XUMHUYECKUX diieMeHToB /1. U.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMUYECKUE CBOMCTBA HEOPTAaHMYECKHMX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOJTBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKIY HEOPTaHWYECKUMH
BEILIECTBAMU C MOMOIIBIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;



c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XUMHUECKHUE DPEAKIUH T10
pa3IMYHBIM IPU3HAKaM (YUCIIy U COCTaBy pearupyroliux BEUIECTB, TEINIOBOMY
s dexTy peakiu, U3MEHEHHUIO CTEMEHEW OKHUCIEHHUS AJIEMEHTOB, 0OpaTUMOCTU
pEeaKIMK, YYaCTHIO KaTaau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTABJISTh YPABHEHUS PEAKIUNA pPa3THUUHbIX
TUTIOB, TIOJTHBIC M COKpPAIIEHHBIEC YPABHEHUS PEAKIIM HOHHOTO OOMEHA, yUUThIBAs
yCJIOBHSI, IPU KOTOPBIX ATU PEAKIIUU UIYT IO KOHIIA,

C(OPMUPOBAHHOCTh YMEHUN TPOBOJAMUTH PEAKIMH, TOATBEPHKIAIOLINE
KaYeCTBEHHBII COCTAaB pAa3NMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX
BELIECTB;

c(OPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh  CYIIHOCTh  OKHCIHUTENIbHO-
BOCCTAHOBUTENIbHBIX PEAKIIMI MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaAKLNM;

c(hOpPMUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUUECKOU
PEaKIuu OT Pa3INyYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUUECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3naerictBus (nmpunuui Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaThb XHUMHUYECKHE IPOIIECCHI,
JeXalllhie B OCHOBE MPOMBIILICHHOTO IMOJYYEHHUs] CEPHOM KHUCIIOTBHI, aMMHaKa, a
TaKkke C(HOPMUPOBAHHOCTH MPEICTABICHUNM 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTMYECKUX MPOoOIeMax XMMUYECKOTO POU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJIUTH BBIUKCICHUS C HCIOJIH30BAaHUEM
HOHSTHUSI «MaccoBasi J0Jsl BEIIECTBAa B PAcTBOPE», OOBEMHBIX OTHOILIEHHM ra3oB
IpU XMMHUYECKUX PEAKIMSIX, MacChl BEIECTBA UM 00bEMA T'a30B MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce€ MU OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3((deKkTa peaklnud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAIICHUS U COXPAHEHHSI SHEPTUH;

c(OPMUPOBAHHOCTH YMEHUM COOII0OAATh MpaBHiia MOJIb30BaHUS XUMUUECKON
MOCyJIOl W J1a0OpaTOPHBIM OOOpYJOBAaHUEM, a TaKXKe TMpaBWiia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSIMH IO BBINOJIHEHHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTBITOB,;

c(OPMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBAaTh M BBINOJHATh XHUMHYECKUN
AKCIIEPUMEHT (Pa3jIoKeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE Cpelbl pPacCTBOPOB BEIIECTB C IOMOIIBI YHHUBEPCAIBLHOTO
UHUKATOpA, BIMSHUE Pa3IUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON pEakiuy,
peakiy MOHHOTO OOMEHa, KaueCTBEHHbIE pPEaKIMu Ha cyinb(ar-, KapOoHaT- U
XJIOPHI-aHUOHBI, HA KaTHUOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a71a4 TI0
TeMaM «Metamney U «Hemeramibdy) B COOTBETCTBUM C TPaBUIIAMU TEXHHUKHU
0€301acHOCTH MpHU OOpallleHUH ¢ BEUIECTBAMHU U J1aOOpaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3ydbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX DPEAKIUI U (POpMYJIUPOBaTH BBHIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;



chOPMHUPOBAHHOCTh yMEHUW KPHUTUYECKH aHAIM3UPOBATH XHUMUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIuu, UHTepHeT U Ipyrux);

cOpMHUPOBAHHOCTh ~ YMEHUW  coOJirogaTh  MpaBUJia  AKOJOTHYECKHU
1IeJIeCO00pa3HOr0 TMOBEAEHUS B OBITY W TPYJIOBOM JESATEILHOCTH B IEIAX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOWIEW NPHUPOAHON Cpenbl, OCO3HABATH
OITACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvbicn mokazarens [IJIK, mosicHaT, Ha mnpumepax CrocoObl yMEHBIIEHUS U
MPEIOTBPAIEHUS UX BPEIHOIO BO3ICHCTBUSI HA OPraHU3M Y€JIOBEKA;

JUIs 00YJaronuXxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS. CIENbIX W CHA0OBHASIIAX OOYYAIONIMXCSA: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEUHYI0 cUcTeMy oOo3HaueHuid JI. bpainsa mis 3anucu XUMHYECKUX

dbopmy.
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMPoBePsSIEMOT0
pe3yJbTaTa

IIpoBepsiemble mpeaAMeTHbIe pe3yJbTAThl OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpPaMMBbl CpeIHero o01ero odopazoBaHus

1

TeopeTnueckre OCHOBBI OPraHUYECKONH XUMHUH

11

ChopmupoBaHHOCTh MPEJCTABICHUNH O XUMHYECKOW COCTaBISOLICH
€CTeCTBEHHOHAYYHOM KapTUHBI MHpa, pPOJH XHMUU B TMO3HAHUU
SIBJICHUW TPUPOAB, B (HOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPBI
TUYHOCTH, €€ (YHKUMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] MPAKTHYECKUX 3a7a4 U HSKOJOTHYECKHM OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpefie

1.2

Bnagenune cucteMoil XHMMHUYECKHMX 3HAHMH, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAT AIOLIHE HOHSATHUS (Moutekyna, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHas Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIM CKEJIET,
(GyHKIMOHANbHAs  rpynma,  pajudkaig,  U30Mepus,  H30MepBhl,
FOMOJIOTMYECKUNH psJl, TOMOJIOTH, YIJEBOJOPOJbI, KHUCIOPOI- U
a30TCOJEpIKalIe COEIUHEHHs, OMONIOrMYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOro CcTpoeHus opranumdeckux Bemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH, (aKTOJIOTMUECKUE
CBEJEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUHM U O€30MaCHOM
UCIOJIb30BAaHUM BaXXHEMIIUX HEOPraHMYECKUX M  OpPraHMYECKUX

BCUICCTB B 6BITy u HpaKTI/I‘IeCKOﬁ JACATCIBHOCTH YCJIOBCKA

1.3

ChopMHpOBaHHOCTE yMEHHMI BBIABIATH XapaKTepHbIE IPU3HAKU
NOHATUM,  YCTAHaBJIMBaTh  MX  B3aUMOCBS3b,  MCIOJIB30BAaTh
COOTBETCTBYIOLIME IOHATHS IPH OIMCAHMM COCTaBa, CTPOCHUSA U

MPEBPALLICHUI OPraHUYECKUX COECTMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY
JUISL COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
cOokpamiéHHO#M) (opMyT OpPraHMYECKHMX BEIIECTB MW YpPaBHEHUU
XUMHNYCCKUX peaKHHﬁ, H3TOoTaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX
BCHICCTB JIs1 WILIIOCTpAlUM HMX XUMHYCCKOTO MW IMPOCTPAHCTBECHHOTO

CTPOCHHSI




1.5

ChopmHupoBaHHOCTh  yMEHMIl  yCTaHaBIMBaThb  MPUHAJUIEKHOCTh
HN3YUYCHHBIX OPraHMY€CKUX BCIICCTB IO HUX COCTaBYy U CTPOCHUIO K
onpenenéHHOMy Kiaccy (Trpymme) CcOoeAuHEHWH (yTieBOJOpOIbI,
KHCJIOPOA M a30TCOAEp)Kallhe COSIAWHEHHS, BBICOKOMOJIEKYJISPHBIC
COGJII/IHCHI/ISI), JaBaThb UM Ha3BaHUA 110 CUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

CdopMUPOBAHHOCTh YMEHHUSI OTIPENCIIATh BUIbI XUMUYECKOU CBS3H B

OpPraHN4YCCKUX COCANHCHUAX (OJII/IHapHBIe u KpaTHI)Ie)

1.6

ChopMUPOBAaHHOCT YMEHHUS TPUMEHSTH: TOJIOKECHUS TEOPHH
CTpoeHHUsl opraHuueckux BemecTB A.M. bytnepoBa g o0bsicHeHus
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

YraeBonopoabl. Kucnoponaconepxamnme u a30TcoJIeprKallne

OpTraHNU4YCCKUC COCANHCHUS. BBICOKOMOJIGKYHHPHLIG COCIMHCHUA

2.1

ChopMHUPOBAHHOCT, YMEHHMH TPUBOJIUTh TPUBHAJIBHBIC Ha3BaHUS
OTJICJIbHBIX OPTraHMYECKHX BEIIECTB (ITWJICH, MPOIMUJICH, alCTHIICH,
STWJICHTJIUKOJIb, TJIHIEPUH, (eHomn, dopmanbaeru, areTraabIeru,
MypaBbUHAsl KHUCJIOTA, YKCyCHAas KHCJIOTa, OJEHUHOBAas KHCIIOTA,
CTeapuHOBasi KUCIOTa, TJI0KO03a, (PPYyKTO3a, KpaxMmal, IIeJUIII03a,

[JIMIIHH)

2.2

ChopMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
buznUecKkue W XHMHYECKHE CBOWCTBA THUIMYHBIX MPEICTaBUTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BENIECTB (METaH, 3TaH, 3THJICH,
NpoNWIeH, anetwieH, Oyrtamuen-1,3, metmnOyrtaauen-1,3, OeH3o0,
METaHOJI, 3TAaHOJ, THJCHTJIMKOJb, TJIUIEPUH, (EHOJ, alleTalbICTH/I,
MypaBbHHAsI M YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmas, IeJIJI0N03a,

aMUHOYKCYCHas KHCJIOTA)

2.3

ChopMHpOBaHHOCTh YMEHHUS WIUIIOCTPUPOBATh T'€HETUUECKYIO CBS3b
MEXIY  TUIUYHBIMA  IIPEACTABUTEISAMHM  Pa3IMYHBIX  KJIACCOB
OPraHNYeCKHUX BEILECTB YPABHEHUSAMU COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ HCTIONIB30BAaHUEM CTPYKTYPHBIX (OpMyI
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CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTh, MPUPOJAHBIN T'a3, YroJib), CIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHS U KNU3HB. PacuéTel

3.1

CdopMHUPOBAHHOCTh YMEHHI BIIaJIETh CHCTEMOM 3HaHHH 00 OCHOBHBIX

MCTOJaX HAYYHOT'O IMMO3HAaHUWA, UCIIOJIB3YCMbIX B XUMHU TIPHU U3YUYCHUU




BEIIECTB W XHUMHYECKUX sIBICHUW (HAOmIOneHHWE, W3MEpEeHue,
AKCIICPUMEHT, MOJICITUPOBAHHKE), HCIIOJIL30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHWUS JUIS TPUHATHS pEHIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHHMI COONIOATh TpaBHIa TOJIb30BAHUS
XUMHUYECKOH TOCYyZoH u TabopaTopHBIM 000pYyIOBaHHEM, a TaKKe
npaBuia oOpamieHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIH SIMHU

I10 BBIIIOJIHECHHUTO J'Ia60paTOpHI)IX XHUMHWUYCCKHUX OIIBITOB

3.3

CchopMupOBaHHOCTh YMEHUH IDIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
AKCHEPUMEHT (IIPEBPALICHHSI OPTaHNYECKUX BEILECTB IPU HarpeBaHUH,
IOJIy4EeHHE 3TUJIEHA U U3YYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUU
OpraHMYECKHX BEIIECTB, JAeHaTypalus OelKOB IpH HarpeBaHUH,
[BETHbIE pEaKUUU OENKOB) B COOTBETCTBUM C IMPABUIAMH TEXHUKHU
0e30macHOCTH TMpU OOpalleHUH ¢ BeIIeCTBAMU U J1a0OPaTOPHBIM
o0opyaoBaHueM; NpeACTaABIATh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (opme 3amuch ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MPOBOAUTH BEIYUCIECHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOTMYECTBA MCXOAHOTO BEIIECTBA HIIU
IPOJYKTa PEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO

U3 UCXOJHBIX BEIECTB WU MPOTYKTOB PEAKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTUYECKHU aHAIWU3UPOBATh
XUMHUYECKYI0 WHGOpPMAIUIO, TONYyYaeMyl0 H3 pPa3HbIX HCTOYHHKOB

(cpencTtBa MmaccoBoil MHpoOpMalmu, ceTb IHTEpHET U Ipyrue)

3.6

ChopMHUPOBAHHOCT, YMEHHUH COOJIONATh TpaBHUJia DKOJIOTHYECKH
1enecooOpa3Horo TMoOBeNEHUs B OBITY M TPYAOBOW IESATENBHOCTH B
LEeIsIX COXPaHEHHUsS CBOEro 370POBbS U OKpYXKaIOIIEH NPUPOTHOU
Cpenbl, 0CO3HaBaTh OMACHOCTh BO3CHCTBHUS Ha JKUBBIE OPraHU3MbI
ONpeaeNEHHBIX OPTaHUYECKUX BELIECTB, IOHMMAsl CMBICI MOKa3aTess
[NAK (upenenpHO JOMyCTMMON  KOHLEHTpALUU), TMOSACHATH Ha
npuMepax crnocoObl YMEHBUIEHHS U IPENOTBPALICHHUS] UX BPEAHOIO

BOSI[CfICTBHSI Ha OpraHu3M YCJIOBCKaA

11 KVIACC

Kon
NpoBepsieMOro

IIpoBepsieMble mpeaMeTHbIC pe3yabTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrpPaMMBbl CpeiHero o0mero od0pa3oBaHus




pe3yabTara

1

TGOPCTI/ILIGCKI/Ie OCHOBBI XUMHUH

1.1

Brnagenne cucremMod XMMMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloOllMe  MOHATUA  (XUMHUUYECKHUH  3JEMEHT,  aTOM,
3JIEKTPOHHAs1 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIEC OPOUTAIN aTOMOB,
MOH, MOJIEKyJla, BaJICHTHOCTb, O3JIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHMsI, XMMHMYECKasl CBsI3b, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, KpUCTAJUIMYECKass peleETKa, TUIBI XUMHUUYECKHUX peakUuil
(OKMCIUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30- M DHIOTEPMUUYECKHUE,
peakMM HMOHHOTO OOMEHa), pacTBOp, SJIEKTPOJIMTHI, HENIEKTPOJIUTHI,
ANIEKTPOIIMTUYECKAsT ~ JUCCOLMALUS, OKHUCIMUTENb, BOCCTAHOBUTEIND,
CKOPOCTb XMMMYECKOW pEaKLMU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs ZMEKTpoIMTHUYEeCKOl aucconuanuu, [lepuomuueckuit
3axoH /.M. MenneneeBa, 3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PAKTOJIOIMYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, IOJYYEHUH U O€30MIaCHOM HCIIOJIB30BAHUM BaXKHEHIINX
HEOPraHWYeCKUX BEINECTB B OBITY M NPaKTUYECKOM AesITeNbHOCTH

YCIOBCKa

1.2

ChopmupoBaHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aMMOCBS3b HU3YUYEHHBIX IIOHATHM, INPUMEHATH COOTBETCTBYIOLINE
MOHATHS TIPU OIKMCAHUU CTPOECHUS M CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUN; BBIABIATH B3aWMOCBSA3b XMUMUYECKUX
3HAHUM c MOHATHSIMU u MPEICTaBIEHUSIMU JIPYyTUX

CCTCCTBCHHOHAYYHBIX ITPECAMCTOB

1.3

BnageHve OCHOBHBIMH METOAAMH HAy4YHOTrO MO3HAHUS BELIECTB M
XUMHUYECKUX sIBICHUW (HaONmoIeHHe, W3MEpEeHHe, OKCIEPUMEHT,

MOJICJIMPOBAHUE)

1.4

ChopmHupoBaHHOCTh YMEHMI OMpEAeNiaTh BAJICHTHOCTb U CTEIEHb
OKUCIICHUSI XMMHYECKHUX OJJIEMEHTOB B COCIUWHEHUAX Pa3IUYHOrO
COCTaBa, BHUJ  XUMHYECKOM CB3M  (KOBAJICHTHAs,  HWOHHas,
METaJUIMYeCKasi, BOJOPOHAs) B COCIUHEHUSIX, TUIl KPUCTATUIMIECKOMN
pPEImETKH KOHKPETHOTO BEHIeCTBa (aTOMHAs, MOJEKYJspHasi, MOHHA,

MeTaTHIeCKas)

1.5

ChopmupoBaHHOCTh YMEHHI OTPEIENSTh XapaKTep CPeAbl B BOTHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHUs  KJIACCH(PUIMPOBATh  XUMHUYECKUE
pEeaKIMu MO Pa3lIMYHbIM MPU3HAKaM (YUCIY U COCTaBY pearupyrommx

BEIIECTB, TeMJIOBOMY OJGQEeKTy peakiuy, H3MEHCHHIO CTeleHeH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I peakuunu, Y4aCTUIO

KaTanu3aTopa)

1.7

ChopMHUPOBAHHOCTh YMEHHUH COCTaBIATh YPaBHEHUS  peaKIui
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIIEHHbIE YPABHEHUs peaKuui
MOHHOTO OOMEHA, yUUTHIBAs YCIOBHS, MPU KOTOPBIX ATH PEAKIIHH HIIYyT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIUH, TOATBEPIKIAIOIINE
KAaUEeCTBEHHBII  COCTAaB  Pa3JIMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM NYTEM HMOHBI, NMPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTh YMEHHUI pPAaCKpBIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiui MOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0anaHca 3TUX peakluid

1.10

ChopmupoBaHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKOHN peakiny OT pa3indHbIX (GaKTOPOB

1.11

CpopMUpPOBAHHOCT, yYMEHUH OOBACHATH XapakTep CMEUICHUs
XUMHUYECKOT'O PaBHOBECHUSI B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle IllaTenne)

OO6m1ast 1 HeOpraHUYeCKast XUMUS

2.1

CdopmupoBaHHOCTE YMEHUH packpbiBaTh cMbica [lepuonnyeckoro
3aKOHa AN. Menneneesa u JEMOHCTPHUPOBATh ero
CUCTEeMATHU3HUPYIOUIYl0, OOBACHUTENbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepuonnueckoit
cuctemMbl xumuueckux snemeHToB J[.M. MenneneeBa, uCHoOab3ys
HNOHATUS «S-, P-, O-3JIEKTPOHHBIE OPOUTANIHM», «IHEPreTHUCCKUE
YPOBHM»,  OOBICHATH  3aKOHOMEPHOCTH  HM3MCHEHHUSI  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCJUMHEHHUM MO MepuojaM W TpyInrnam

Ilepunonnyeckoil cucteMbl XuMuiyeckux snemeHToB .M. Menneneena

2.3

CpopMUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
NOATBEPKIATh  CYLIECTBOBAHHME  T'€HETUYECKOW  CBS3H  MEXKAY
HEOPTaHWUYECKUMU BEIIECTBAMHU c MOMOIIBI0  YpaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  MPUHAIJIC)KHOCTD

HEOPraHMYECKUX BELIECTB MO UX COCTaBY K OIpEAeNEHHOMY KIaccy




(rpynmne) coeqMHEHUH (MpOCThle BELECTBA — METAUIbl U HEMETAaJLIbI,

OKCH/Ibl, OCHOBAHUS, KUCIOTbI, aM(POTEPHBIE TUAPOKCUIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BaTh XHUMHUUYECKYI0 CHMBOJIHUKY
JUIsL  COCTaBJIeHUsT (OpPMYNl BEIIECTB U YpPaBHEHUH XHUMHYECKUX
peakuuii, cuctemarndeckyro HomeHknarypy (IUPAC) u tpuBuansHbIe
Ha3BaHUSA OTJEJIbHBIX HEOPraHWYeCKUX BELIeCTB (yrapHblii ras,
VIJICKUCHIBIA Ta3, aMMHAaK, TaméHas W3BECTh, HETaméHas W3BECTh,

MUTHEBAS COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTE YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
NOATBEPXKIATh  CYHIECTBOBAHHWE  T'€HETHUYECKOM  CBSI3HM  MEXIY
HEOpPraHUYECKUMU BELIECTBAMHU c MOMOIIbI0  YpaBHEHUH

COOTBCTCTBYIHOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH YMEHHI TUTAHUPOBATH U BBIOJIHITH XUMHYECKHAN
OKCHEPUMEHT (pa3lioKeHHWE TIePOKCHIA BOJOPOJA B MPUCYTCTBUU
KaTalu3aTopa, ONpe/elICHHe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAILHOTO HWHAMKATOPA, BIIHMSIHHE pPAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakiu, peakuud HOHHOrO OOMEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Cylb(paT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE SKCICPUMEHTANBHBIX 33734 [0 TeMam
«Metamnb» u «HemeTanias») B COOTBETCTBUH C MPABHIIAMUA TEXHHUKU
0e30macHOCTH TpH OOpalleHWH C BeIIeCTBAMH U J1a00paTOPHBIM
o0opynoBaHuEM; MPEICTABIATh pE3yNbTaThI XUMHUYECKOT O
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYOIIUX

peaKHI/Iﬁ n (bOpMy.]'H/IpOBaTI) BBIBO/IbI HAa OCHOBC 3TUX PE3YJIbTATOB

2.8

CchopMupoOBaHHOCTh yMEHHMH COONIOAATh MpaBHJIa IOJH30BAHUS
XUMHUYECKOH TMOCYyAOHM M JabOpaTOpHBIM O0OpYJOBAaHUEM, a TaKKe
npaBuiia oOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU

I10 BBIIIOJTHCHUIO J'Ia60paTOpHI>IX XUMHWUYCCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaKTepU30BaTh XUMHAYECKHUE
IIPOLIECCHI, JIEKAILIUE B OCHOBE INPOMBIIUIEHHOIO IOJy4YEHUs CEpHOMI
KHUCJIOThI, aMMHaKa, a Takke c()OpMHPOBAHHOCTb IPEACTaBICHUN 00
o0LMX Hay4HbIX MPUHLUMIAX M  3KOJOTMYECKHX  IpobieMax

XUMHUYCCKOIr'o Mporu3BOJACTBA

XUMHUS A KU3HB. PacuéTel

3.1

ChopMHUPOBAHHOCTh MPEJCTABICHUH O XUMHUYECKOH COCTaBIISIOIICH

GCTGCTBGHHOHay‘-IHOﬁ KapTuHbl MHpa, POJIHM XUMHHU B I[IO3HAHHH




SBJIGHUH NpUPOAbI, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYpbl
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
pelleHHsT NPAaKTUYECKUX 3aJady U DSKOJOTMYeCKH OOOCHOBAaHHOTO

OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM cpefie

3.2

CdopMupoBaHHOCTH YMEHUM KPUTHUYECKH aHAU3UPOBATH
XUMUYECKYI0 HMH(POpPMAIIUIO, TOJYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa MaccoBOM KOMMYHHKaIMU, ceTb IHTEpHET U ApyTHe)

3.3

ChopMHUPOBAHHOCT, YMEHUU COONIOJATh TMpaBUiIa JKOJOTHYCCKU
1enecooOpa3Horo MoBeNeHUsT B OBITY M TPYJOBOH AESATEIBHOCTH B
LEeJIAX COXPAaHEHHMS CBOETO 3J0pPOBbS U OKPYXAKIIEH IPUPOJHON

cpeasbl

3.4

Oco3HaBaTh ONACHOCTh BO3JAEHCTBHUS HAa JKUBBIE OpPraHU3MBbI
ONpeaeNnEHHBIX BEUIECTB, MOHMMAs cMblci nokaszareis [1/IK, noscHaTs
Ha TpUMeEpax CnocoObl yMEHBIICHUSI U MPEIOTBPAIICHHS UX BPEIHOTO

BOSI[CfICTBHSI Ha OpraHu3M YCJIOBCKA

3.5

CdopMHUpPOBAHHOCTh YMEHUM MPOBOJIUTh BBIYUCIICHUS c
UCITIOJIb30BAHUEM TOHSITUSI «MAaccoBas JOJs BEIIECTBA B PAacTBOPEY,
00BEMHBIX OTHOIIEHUNA TIa30B npu XUMHYCCKUX PCAKOUAX, MaCChI
BEIIEeCTBA MM 00BEMA Tra3oB MO M3BECTHOMY KOJMYECTBY BEIIECCTBA,
Macce Wid 00BEMY OJHOTO W3 YYacTBYIONIMX B PEAKIMH BEUIECTB,
TerI0BOTO d(dexTa peakum Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChl

BCHICCTB, NPCBPAIICHUA U COXPAHCHUA SOHCPIrun




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEP:KAHUS

1

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUH

11

[IpenqMeT opraHuyeckorl XMMHU: €€ BOBHUKHOBEHHUE, PA3BUTHE W 3HAUYCHUE B
MOJyYEHUN HOBBIX BEIIECTB U MAaT€pUANIOB. T€OpHUsl CTPOCHUS OPTraHUYECKHUX

coenuuenunit A.M. ByTiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OPMYJIBl OPraHUYECKHX BEIIECTB. [ OMOJIOTHS, H30MeEpHsl.
XuUMHYECKas CBA3b B OPTAaHMYECKUX COCIMHEHUSX — OJUHApPHBIE U KPATHBIE

cBs3u. [IpencraBiaenue o kinaccudukay OpraHu4eCKUX BEIIECTB

1.3

Homenknatypa  opraHMyeckux  COEIMHEHHH  (cucTemMaTHuecKas) W
TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX MPEACTABUTENCH KIIACCOB OPraHUUECKHX

BCIICCTB

YrineBoaopoasl

2.1

AJIKaHBL: COCTaB M CTPOCHHE, IOMOJIOTMYECKUH psa. MetaH u 3TaH —
IpOCTEHIINE MPEeICTABUTEIHN AJKAaHOB: (pu3nYecKrue U XMMHYECKUE CBONCTBA
(peakuuu 3aMeLIEHUs] U TOpPEHUs), HAXOXACHHE B INPHUPOJAE, MOJIYyUEHUE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJOTHUECKUHN pAd. DTUIECH U NPONUIIEH —
MpocTeie MpeACcTaBUTENN AJIKEHOB: (pU3MUecKHe U XUMUYECKHe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THApPATAIMHM, OKHUCICHHUS U

MOJINMEPU3ALUH ), IOJyUYEHUE U IPUMEHEHNE

2.3

Ankanuensl: OyTtamuen-1,3 u MetunOyragueH-1,3: CTpoeHHE, BaKHEHIIHE
XUMHAYECKHE CBOICTBa (peakmus MOJTMMEPU3AIUN ). [Tonyuenune

CUHTCTHYCCKOI'O KayuyKa U pC3HHbI

2.4

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN psil. AlleTUIIeH
— MpOCTeHIIMI MpeAcTaBUTEIb AJIKHMHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XMMHUYECKHE CBOWCTBA  (peakuuu THJIPUPOBAHUS, TaJOr€HUPOBaHHUS,

TUApPATALMK, TOPEHUS), TOJyUSHHE U IPUMEHEHUE

2.5

Apensbl. beH3on: cocra, cTpoeHue, (U3MUYECKHE U XMMHMYECKHE CBONCTBA
(peakuuu TaJOT€HUPOBAHUS W HUTPOBAHUS), IOJTYYEHHE U IMPUMEHEHHE.
Tomyous: cocTtaB, cTpoeHue, GU3NUYECKHe U XUMHUYECKHE CBOMCTBA (peakuuu
rajioreHMpOBaHUsl U HUTPOBAHUS), OJIyYE€HHUE U NMpUMEHEeHHe. TOKCUYHOCTb
apCHOB. I'eneTnueckas cBs3b MCXKAY YIrJIeBOOAOPOAaMHU, MPHUHAMIC)KANIUMHA K

Ppa3siInvHbIM Ki1acCaM




2.6

[IpupoaHble HCTOYHWUKK YIriIeBOAOpPOJOB. IIpuposHblii ra3 u TMOMYTHHIE
Hedrsaubie Ta3bl. HedTh u e€ npoucxoxaenue. CriocoObl mepepaboTku HeTH:
MEepEeroHKa, KPEeKUHT (TePMUYECKUNA, KaTATUTHYECKUH), mupoau3. [IpomayKTl
nepepaboTku He(dTH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.

KaMeHHbII yroip ¥ MpoayKThl €ro nepepadboTKu

Kncnopoz[coz[epncamne OPraHn4cCKueC COCINMHCHUA

3.1

[IpenenbHple OQHOATOMHBIE CHUPTHL. MeETaHOI M 3TAHOJN: CTPOEHHE,
¢usnyeckne U XMMHUUYECKHE CBOWCTBA (PEakLUUU C aKTUBHBIMH METaJUIaMU,
raJIor€HOBOJIOPOAAMH, T'OPEHHE), MpUMEHEHHE. BomopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JIeHCTBHE METAHOJIA U HTAHOJIA HA OPTaHU3M YEJIOBEKA.
MHoroatoMHble  CIHUPTHL. ODTWIEHIVIMKOJAb W  IJULEPUH: CTPOEHHE,
¢u3nyeckue M XUMUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHas PeaKI1sl HA MHOTOATOMHBIE CIIUPTHI). [lelicTBue Ha

OpraHu3M 4€JIOBCKa. HpI/IMeHeHI/Ie MNIMUCpruHa U 3THJIICHIVIMKOJIA

3.2

@deHosi: CTPOCHHE MOJEKYJbl, (U3NYECKUE W XHUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenne genomna

3.3

Anpaeruapl U KeToHbl. DopMmanbplerui, aueTalbJACTUll: CTPOCHHUE,
¢usnUecKkue W XUMHYECKHEe  CBOWCTBa  (pEaKUMHW  OKHCICHUS U

BOCCTAaHOBJICHUSI, KAHCCTBCHHBIC peaKum/I), MOJIYYCHUEC U IPUMEHCHUEC

3.4

OnHOOCHOBHBIE NTpeieNIbHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHas
KHCJIOTBI: CTPOCHHE, (PrU3NUYeCKUe U XMMUYECKHe CBOMCTBA (CBOMCTBA, 00Imune
JUIsL Kjlacca KUCJIOT, peakuus dTepuuKaluu), NOJydeHHEe U IPHUMEHEHHE.
CreapuHOBasi M OJE€MHOBas KHCJIOTHl KaK HPEICTAaBUTENM  BBICHINX
KapOOHOBBIX KHUCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, UX

MOIOIIIEe ICUCTBUE

3.5

Crnoxuble 3¢Qupbl Kak IOPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIx 3¢upoB. Kupbsl. I'maponus xupoB. IlpumeHeHue KHPOB.

buonornueckas pons )KUpPOB

3.6

VYraneBoasl:  cocTaB, KiaccupuUKaluus — YIJIEeBOAOB  (MOHO-, JHU- U
nonucaxapuzasl). [nroko3a — mpocTeimmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3UYECKHE U XUMUYECKUE CBOIMCTBA (B3aUMOCHCTBIE
¢ rugpokcugom wmeau(ll), okucieHme amMMHadYHBIM PACTBOPOM OKCHIA
cepedpa(l), BoccranoBiieHne, OPOKEHHE TIIFOKO3bI), HAX0XKICHHE B MPUPOJIE,
npuMeHeHnne, Ouonornyeckass poiib. dorocunTe3. DpyKTo3a Kak H30MEp
rinoko3el. Kpaxman u nesmtronosa Kak NpupojHble noiumepsl. CTpoeHue
Kpaxmalia U Ie/UTroNio3bl. Pu3ndeckne M XMMHYECKHe CBOWCTBA Kpaxmaia

(runposn3, KauecTBEHHAs Peakitsi C HOJOM)




A3oTcoaepiKalye OpraHuyecKre COeTUHCHUS

4.1

AMUHOKHCIIOTHI Kak aMm(poTepHble OpraHndeckue coequHeHus. Gusnueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMepe MIMLKHA). bruonornyeckoe

3HaAa4YCHUEC aMHUHOKHUCIIOT. HGHTI/IIILI

4.2

benxn kax MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAWHCHUA. HepBI/I'—IHaSI,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OENKOB:

ruapon3, ACHaTypalus, Ka4CCTBCHHBIC PCAKIIUN HA Oenku

BI)ICOKOMOJ'ICKYHHPHBIG COCAUHCHUA

5.1

OCHOBHBIE TOHSATHS XUMHHU BBICOKOMOJIEKYJSPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE€ 3BEHO, CTENEHb IMOJUMEPU3ALUU, CPEIHASL
MoJsieKyasipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCI[I/IHGHI/Iﬁ — [NOJIMMEpHU3ala U MMOJIMKOHACHCAI A

5.2

OKCIIEpUMEHTAIIBHBIE METOJbl HM3YyYEHUs BEUIECTB M HMX NPEBPALLICHUN:
O3HAKOMJIEHHE C o0pa3lamMu TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

miacTMace, KayuykoB. [lonyueHne CHHTETUHUECKOro KayuyKa U pe3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XUMHHN

1.1

XuMmuyeckuit anemMeHT. AToM. Slapo aroma, H30TONBL. DJIEKTPOHHAas
00070uKa. DHEPreTUUEeCKUEe YPOBHH, MOyPOBHH. ATOMHBIE OpOuTay, S-, pP-,
d-anemenTbl. OCOOCHHOCTH paclpe/ielieHHsl JJIEKTPOHOB IO OpOHTallsIM B
aToMax JIEMEHTOB IEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTYpaIys

aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKUX SJIEMEHTOB
.M. MenneneeBa. Cps3p nepuoaudeckoro 3akoHa u llepuonnueckon
CHUCTEMBI XUMUYECKUX eMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TeopHeit
CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CI0KHBIX BEIIECTB 0 IPYINIaM U

neproaM. 3HaueHHEe ePUOAMIECKOr0 3aKOHA B PA3BUTUU HAYKH

1.3

Crpoenne BemecTBa. XUMHYECKas CBS3b. BHIBI XUMHYECKOW CBS3U
(koBaJleHTHAsE HETOJIApHAs M TOJApHAs, WOHHAs, MeTalnudeckas). VoHBI:
KaTHOHbI U aHWOHBL. MexaHW3Mbl 00pa30BaHUSI KOBAJEHTHON XUMHUYECKOM

cBs3H (0OMEHHBIN U JOHOPHO-aKIENTOPHBINH). BonopoaHas cBs3b




1.4

BanenTtHocTh. D1eKTpoOTpULIATEbHOCTh. CTENIEHh OKUCIEHUS

1.5

BemectBa  MOJIEKYJAPHOIO M HEMOJIEKYJSIDHOTO  CTPOEHHs. 3aKOH
NOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THMA KPUCTAUNIMUYECKOW PEHIETKH.
[lonsiTe o aucnepcHBIX cucteMax. VICTHMHHBIE M KOJUIOMIHBIE PacTBOPBI.

MaccoBast 10151 BelIecTBa B pacTBOpE

1.6

KHaCCI/I(bI/IKaIII/ISI HCOPraHUYICCKUX COG}IHHCHHﬁ. HOMeHKJ'IaTypa

HCOPraHNYCCKUX BCILICCTB

1.7

XuMuueckas peaKknus. Knaccmbmcamm XHUMHUYCCKUX peaKHI/Iﬁ B
HeOpFaHHqCCKOﬁ )41 OpraHI/I‘IeCKOﬁ XHUMHH. 3aKOH COXpaHCHHUA MaCChl
BCHICCTB, 3aKOH COXPAaHCHHA W IIPCBPAUICHHA OSHEPIrUU IMPpU XHUMHYCCKHX

PCAKIHAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3INYHBIX (PAaKTOPOB

1.9

OObpatumble peakuuu. XUMH4YecKoe paBHoBecue. DakToOpbl, BIUAIOLIME Ha

COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunmun Jle [llatense

1.10

DnekTpoauTHueckas auccormaiysa. CuiabHbIe U cladble AMeKTposuThl. Cpena
BOJIHBIX PAcCTBOPOB BEILIECTB: KHCJAs, HEHUTpajabHas, IIEIOYHas. Peakimu

MOHHOTO 0OMeHa

1.11

OKMCIMTEIFHO-BOCCTAHOBUTEIILHBIE pe€akuuun

Heoprannueckast xumust

2.1

Hemeramnel. Ilonoxenne HemetaisioB B Ilepuoamyeckodl  cucreMe
xuMuueckux anemeHToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOSHHUS aTOMOB.
®dusznyeckue CBOMCTBA HEMETANJIOB. AJUIOTPOTIHS HEMETALIOB (Ha TIpUMeEpe

KHCIIOpOJia, cepbl, pocdopa u yriaeposa)

2.2

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHS) M HMX COCIAMHEHHH  (OKCHJIOB,
KHCTIOPOJICOACPKAIMX KHUCIOT, BOJOPOAHBIX coeanHeHuit). Ilpumenenue

BaXXHEUIIINX HEMETAJIJIOB U UX COCIUHECHUIN

2.3

Mertamisl. Ilonoxenune metaiuioB B Ileproandeckoi cHCTeMe XHMHYECKHX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX
obomouek atomMoB MeTauioB. OOmue Qu3NYecKre CBOWCTBA METAJIIOB.

CmutaBbl METaIOB. DIIEKTPOXUMUYECKUN Pl HAPSXKEHUM METaslIoB

24

XUMHYECKHE CBOWCTBA BAXHEHIIMX METAJJIOB (HATpUM, Kajdui, KaJbIIHA,
MarHui, aJlOMAHUN, IMHK, XpOM, JKeJIe30, Melb) U UX coenuHeHuit. OOmme

crocoO0bI OJyYeHUs MeTasuioB. [IpruMeHeHne MeTasioB B ObITY M TEXHUKE

25

I'enetnueckass CBSI3b HCOPraHUYCCKUX  BCHICCTB, IMPHUHAJICIKAIIUX K




Pa3JIMYHbIM KilacCaM

XUMHUS U )KA3HD

3.1

Ponp xumuun B oOecrnedeHHH 3KOJIOTMYECKOM, SHEPTEeTHYECKON U MHUIIEBON
0€30MacHOCTH, Pa3BUTHH MeIUWIMUHBL [loHSATHE O HAyYHBIX MeETOAaxX

ITIO3HAHUA BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpencraBnenuss 00 O0O0mMX Hay4YHBIX MNPUHIUNAX POMBIIIEHHOTO
MOJYYECHUSI BaXXHEUIINX BEIIECTB. YETOBEK B MUPE BELIECTB U MATEPHUAJIOB:
BOKHEHUIIIME CTPOUTENbHBIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHUAaIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalibl IJI AJIEKTPOHUKH, HAHOMATEepUAIIbI,

OpPraHNU4YCCKUC U MUHCPAJIbHBIC yz[o6peHH>1

3.3

XuMus M 370pOBbE 4YENIOBEKAa: IpaBUIa MCIOJIb30BAaHMS JIEKAPCTBEHHBIX
penapaToB, NpaBuja O€30IIaCHOIO MCIOIb30BAaHUS IpEnapaTtoB OBITOBOM

XHMMHH B HOBCGI[HCBHOﬁ KHU3HU
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