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Pabouas mporpamma o yueOHomy npeamery «Xumus» (0a30BbIi YpOBEHb) (IpeaMeTHas
obnacth «EcTecTBEHHO-Hay4YHbIE IPEIMETHI») (ajee COOTBETCTBEHHO — MporpaMma o XUMUH,
XUMHS) BKIIIOYAET MOSCHUTEIBHYIO 3alIUCKY, COJAepXKaHue 00yUeHHs, IITaHUPYEMBIE Pe3yJIbTaThl
OCBOCHMS IIPOrpaMMBbI 110 XUMHH, INIAHUPYEMBIE PE3YJIbTaThl, TEMATHUYECKOE IIIAHUPOBAHUE.

[losicHuTenpHast 3amucka OTpakaeT oOIMe Iend W 33Ja4d  HM3Y4YCHUS XHMMH,
XapaKTEPUCTUKY ICUXOJIOTMYECKUX IPEINOChUIOK K €€ M3Yy4eHHI0 O0Yy4aroIlMMHCS, MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TaKXKe MOAXOAbl K OTOOpY COAEp)KaHUs, K OIPEIEICHUI0
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpEe TEMAaTHUECKOTO IIIAaHUPOBAHMSL.

Conepxanne o0y4eHHsI PACKpPBIBACT COAEPIKATENbHBIC JIMHUHM, KOTOPBIE MPeIIararoTcs
JUIs 00513aTEJIBHOTO N3YUEHHs B KaXKI0M KJIacCe Ha YPOBHE CPEIHEro o01ero oopa3oBaHusl.

[Tnanupyemble pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XMMHH BKIIIOYAIOT JMYHOCTHBIE,
METalpeIMETHbIE pe3yJbTaThl 3a BECb IEpPHOJ OOYy4YEeHHS Ha YPOBHE CpEIHEero oOIuero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMHUH Ha YPOBHE CPEIHEr0 001Iero oopa3zoBanus pazpadoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POII COO), npencraBieHHbXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMeTra
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit @enepanum, peain3yromnux OCHOBHbIE
o0Opa3oBaTeNbHbIe MMPOrPaMMBI, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCIHTAHUS B
Poccutickoit ®enepannu Ha nepuon 10 2025 rona» (Pacniopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.)

OcHOBY MOAXOJIOB K pa3paboTKe NpOrpaMMbl MO XHMMHH, K ONPEAEICHUI0 OOLIei
CTpaTeruy OOydYEHUs, BOCIIUTAHUS U Pa3BUTHA O0yYArOIIUXCS CPEICTBAMU y4eOHOTO IpeaMera
«Xumusa» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHUsS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

B cooTBeTcTBUY C TaHHBIMH MTOJIOKEHUSIMH ITpOTpaMMa 1o XuMuu (0a30BBIN YpOBEHB) Ha
YPOBHE CpeHero o011ero 00pa3oBaHus:

yCTaHABIIMBAET 00s3aTelibHOE (MHBAPUMAHTHOE) MPEIMETHOE COJIepKaHUE, OMPEeIsIeT
KOJINYECTBEHHBIE U KAUECTBEHHbIE €r0 XapaKTEPUCTHKH HA KaXKIOM dTare U3y4yeHHs MperMeTa,
npeaycMaTpuBaeT MPUHIUIIBI CTPYKTYPHUPOBAHHS COICPIKAHUS U PACIIPEISIICHHS €T TI0 KJIaccaM,
OCHOBHBIM pasfiefiaM U TeMaM Kypca;

naéT TPUMEpPHOE pacrpesiesieHne YYeOHBIX YacoOB II0 TEMATHYECKHM pa3JienaMm,
PEKOMEH/yeT MPUMEPHYIO IOCIIEJOBATEIbHOCTh U3YUEHHsI OTIENbHBIX TEM Kypca ¢ Y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4YeOHOTO MpoIecca, BO3PACTHBIX
ocobenHocTel oOyuatomuxcst 10—11 kiaccos;

TaéT METOAMYECKYIO HHTEPIPETAWIO el HW3ydeHHs TpeAMeTra Ha YpOBHE
COBPEMEHHBIX IMPHUOPUTETOB B CHUCTEME CpEAHEro oOmiero oOpa3oBaHUs, COAEp)KaTeNbHON
XapaKTEPUCTHKH IIAHUPYEMBIX PE3YJITaTOB OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI
cpeaHero oOmero oOpazoBaHMsl (JIMYHOCTHBIX, METANpEeIMETHBIX, MPEAMETHBIX), OCHOBHBIX
BUZOB y4eOHO-TIO3HABATENBHON JEsTETPHOCTH OOYyJaromerocsi 1Mo OCBOCHHUIO COJIEPKAHHS
npeamera. [1o BceM Ha3BaHHBIM MMO3UIUSIM B TPOrpaMMe 110 XMMUU COOITI0/IeHa TPEEeMCTBEHHOCTh
¢ ¢enepanpHON pabodeid MporpaMMoll OCHOBHOTO OOIIero oOpa3oBaHus 1Mo Xxumud (mis 8—9
KJIaCCOB 00pa3oBaTeIbHBIX OpraHu3aInii, 6a30BbIi YPOBEHB).

Xumuyeckoe o0Opa3oBaHUE, TMIOy4aeMO€ BBIIYCKHUKaMH  0011e00pa30oBaTeabHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYyXHUT
3aBEpIIAIOIIAM 3TAllOM peau3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LEHHOCTEH, MPUCYIIUX LIEJTOCTHON CUCTeMe XMMUYECKOTro 00pa3oBaHusl. DTU LIEHHOCTH KacaroTcs
MIO3HAHUS 3aKOHOB MPHUPOIBI, (OPMHUPOBAHUSI MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHON Cpee.



Peanusyercs xumudeckoe oOpa3oBaHue OOydyalOIMIMXCsl Ha YpPOBHE CpeaHEero oOIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera «XUMHs», CoAepkKaHUe U MOCTPOSHUE KOTOPOTO
OTpeNieNIeHbl B MPOTpaMMe M0 XUMHHM C Y4ETOM CHeun(UKA HAyKd XUMHH, €€ 3HA4eHUs B
MO3HAHUM TPUPOJIBI U B MATEPUAIIBHOM KU3HU OOIECTBA, a TAakKXKe ¢ YUETOM OOIIUX Ienel u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpEIHEro oOIIero
obpaszoBanusi B Poccuiickori ®@enepannu. Tak, Hanmpumep, npu (GOPMUPOBAHUU COJACPKAHUS
npeaMeTa «XUMUsD» YITCHBI CIISAYIONINE TIOJ0KEHUS O CrieUu(UKe U 3HAYCHUH HAYKU XUMUU.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0coOyI0 POJIb B COBPEMEHHOM
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOU KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
dbopMupOBaHUE PALlMOHATILHOTO HAYYHOTO MBIILJICHUS, B CO3aHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpYKaIoIIeM MUPE KaK O €JMHCTBE MPUPOJIBI U YETIOBEKA, KOTOpoe (POPMUPYETCS B XUMUHU Ha
OCHOBE INOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTSAMU MPUMEHEHUS.

TecHo B3auUMOJEHCTBYsS € JPYrMMU €CTECTBEHHbIMM HayKamMH, XHMHS —cCTajna
HEOTHEMJIEMOI YacTbI0 MHUPOBOHM KYJIbTYphl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTUMM HaIlpaBJIeHa HA PELIEHUE INI00AIBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, DHEPI€TUYECKOM, MUIIEBOM, IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbl
310POBBSI.

B coorBercTBUMU C 0OIMMHU IENIMU U NPUHIUIIAMH CPEIHEro oOIiero odpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOy4YarouIuxcs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomiuMyu  peameTra «XUMHs» SBISIFOTCS 0a3oBble Kypchl — «Opranuyeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUHM (C BKJIIOUEHHUEM
3HAHWH U3 001Iel XUMHH) ¥ OpraHndeckoi XxuMun. @opmMupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
M3YYEHUHU IpeaMeTa o0ecreurBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3Hsl BELLECTB
Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa comepskanust KypcoB — «Oprannueckas Xumusi» u «O011ast 1 HeopraHudecKas
XUMUS» chOpMHUpOBaHA B MPOTpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4eHHUIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
ONpEeNENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHWYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHMUS OPraHWYECKHUX COCIMHEHMM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKHUX U AJIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB JO
CIIOKHBIX OMOJIOTMYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckod XWMHUU TOIy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OOIIEro o0pa3oBaHUs MEepBOHAYaJIbHBIE
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIUU.

[Ton HOBBIM yriioMm 3peHust B mpeamere «XUMHsS» 0a30BOT0 YPOBHS paccMaTpUBaeTCs
M3YYEHHBII Ha YpPOBHE OCHOBHOIO O0OIIEro o0pa3oBaHMsS TEOPETHUUECKUH MaTepuan u
dakTosornuecKrue CBEACHHs O BEIIECTBaX U XMMHUYECKOW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XUMUs» 00Yy4aroIIUMCs MPETOCTaBISAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX W METOI0JIOTHYECKUX ITO3UIHH,
Iy0ke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 kiaccoB 3ieMEHTaMH  COAEpPKAHUSA, HMEIOIIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO



B3aMIMOCBSI3M XHMHH C JIPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B TO3HABATEILHON U
MPAKTUYECKON JEsITebHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMOJTHCHUS 3HAHUHN, PeIieHUs
MHTEJJICKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1esom cojeprxaHue
yaeOHOro mpeaMera « XUMUS» TaHHOTO YPOBHS M3yUEHUSI OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PHIOCODCKUX UACH, TaKUX Kak:
MaTepuaIbHOE AMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOTO MHPa, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM dKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEYMN MEXIy HOBBIMU (PaKTaMH W TEOPETUYCCKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpPoOIieM, a Takke MpodieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B mnnane pemieHus 3anad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3AIUU O0YyYarOIIMXCS
MPHUHSTBIE MPOTPAMMON IO XUMHH TMOAXOABI K OINPEACICHUIO COJCPKAaHUS U TOCTPOSHUS
npeaMeTa mpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUM, UMEIOIINX
0a30BOC 3HAUCHUE IS PA3IUYHBIX BHJIOB JCATCIILHOCTH: PEIICHHS TPOOJIeM, IIOMCKA, aHAIH3a U
00paboTkn wHbOpMaIUK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHUYCCKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTtuke nmpemnoaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus TaK U
Ha YPOBHE CPEJIHEr0 00111eT0 00pa30oBaHus, IPU ONPEICTICHNUN COIEPKATEIIbHOM XapaKTEPUCTHKU
Hene W3ydeHHs IMpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTU TPAJUIMOHHO
npu3Haéress  (OPMHUPOBAHHE OCHOB XHWMHUYECKOW HAyKWM KakK OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUIECKOMN JIeATEIHbHOCTH YeNIOBEKa U KaK OJJHOT'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKOW TOUYKH 3PEHUS] TAaKOW IMOJXOJ K OMPEIETCHUIO IeIe U3ydeHUs
mpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TIABHBIMH IEISIMH WU3YYCHHS TpeaMeTa «XuMus» Ha
6azoBom ypoBHe (10-11 ki1.) ABnsAIOTCS:

(GbOopMHUpOBaHHE CHCTEMBl XHMHYCCKHX 3HAHMA Kak BaKHEWINCH COCTaBISIOMIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE TOHSTHS,
(dyHIaMeHTAIbHBIC 3aKOHBI U TEOPUH XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE W MIOHUMAaHUE
CYIITHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

(dbopMUpOBaHHE M PAa3BUTHE MPEJICTABICHUM O HAYYHBIX METOJaX TMO3HAHHs BEIIECTB U
XUMHUYECKHX pPEeaKInid, HEOOXOJUMBIX I MPUOOPETCHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIECTB U XUMUYECKUX SBICHHUI, UMEIOIINX MECTO B IPUPOJIC, B TPAKTUUECKON 1 MTOBCETHEBHOM
KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB ACSITENFHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHUYECKOT0 HKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUJT OE€3011aCHOT0 OOpPAIEHHS C BELIECTBAMH.

Hapsiny ¢ aTum copepxaTenbHas XapakTepUCTHUKA LIeJe U 3aa4 U3y4eHHs MpeaMeTa B
porpaMMe 1o XMMHUHU YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMH B
cUcTeMe cpefHero odmiero oopaszoBanus. CerofHs B MPenoJaBaHuU XUMHH B OOJbIIEH CTETIEHU
OTHAETCS MPEANOYTECHUE MTPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsI 00yUEHUs, OPUECHTHUPOBAHHON
Ha MOJTOTOBKY BBHIMYCKHHKA OOIIE00pa3oBaTeIbHON OpraHU3alliy, BIAJCIONIET0 HE HaOOpOM
3HaHWH, a (DYHKIIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH W yMEHUSMHU aKTHBHOTO
MOJTyYeHUs] 3HAHUN U IPUMEHEHHS MX B PEaTbHOU KU3HU ISl PEeIICHUS MPAKTUYECKUX 3a/1a4.

B 3701 CBs131 nipu H3ydEeHUH TIPEeIMETa « XUMHES» TOMUHHUPYIOIIEE 3HAUCHUE PUOOPETAOT
TaKHe [EeNH U 33]]a91, KaK:

aganTanus  OOydJaromuxcs K  YCIOBUSM JWUHAMUYHO  Pa3BUBAIOIIETOCS MU,
dbopMUpOBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TIPHHATHIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



¢dopmupoBaHre y O0Oy4arOIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
MMEIOUINX YHHUBEPCAIbHOE 3HAUEHUE JIJIS1 PA3IUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpooIieM,
MOWCKa, aHaIM3a W 00paboTku WHPOpPMAIUU, HEOOXOMUMBIX JUIsi TPHOOPETEHHUS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IO3HAHWU XMMHUH, a TaKXKe I OLIEHKH C
MO3HIIMN YKOJIOTHUECKOM O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEeay;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYABHBIX M TBOPUECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCIIONIB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHO! U HayYHO-TIOMYJIIpHOU HH(OPMALIUYA XUMHUYECKOTO
COJICPKAHUS;

(dbopMUpOBaHHE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U IOTHYECKOT'O MBILIUICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPU INIAHUPOBAHUHU U MPOBEACHUU XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYaromuxcs YOeKAEHHOCTH B TyMAaHHCTUYECKOH HalpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TI00albHBIX  MPOOJEeM  palloOHaIbHOTO
NPUPOJIONIONB30BAHNS, TIOMOJHEHHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHHS IPHPOIHOTO
paBHOBECHSI, 0OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO OTHOLIECHUS K IPUPOJIE U CBOEMY 3[I0POBBIO,
a TakKe MpUOOPETEHUs ONbITA UCTIOIH30BAHUS MOYUYECHHBIX 3HAHHWHA /ISl IPUHATUS TPAMOTHBIX
pelIeHUi B CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

Lenmn u 3agaun u3y4eHus npeaMmera «XHUMUs TMONYyYHId TOIPOOHYI0O METOIUYECKYIO
UHTEepIpeTanuio B pasnene «llimaHupyeMble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI MO XUMHH,
Omaromapst yemy oOecredeHo 4ETKOE IMPEICTaBIEHHE O TOM, KaKHe 3HAHUS M YMEHUS MMEIOT
psIMOE OTHOIICHUE K peaTu3alui KOHKPETHOH 1IeIH.

B yueOHOM 1utane cpenHero odmiero o0Opa3oBaHus MpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO6m1ee yncIo YacoB, PEKOMEHOBAaHHBIX ISl M3YYeHUsSI XUMUHN — 68 yacoB: B 10 kiacce —
34 gaca (1 gac B Henemo), B 11 kiracce — 34 yaca (1 4ac B Heneo).

COJIEP’KAHUE OBYYEHMUA !

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpenmer oprannueckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B MOIY4YECHUH
HOBBIX BEUIECTB U MaTepuasoB. Teopus cTpoeHUs oprannyeckux coequHeHnit A.M. byrneposa,
e€ OCHOBHbIe NOJNOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
U30MepHsl. XUMHUECKas CBSI3b B OPTaHMYECKHX COSAMHEHUSIX — OJIMHAPHBIC M KPATHBIE CBSI3H.

IIpencraBnenne o  kiaccuukanum  OpraHMdeckux  BemiectB.  HomeHkmnarypa
OpPraHWYeCKUX COEJMHEHWH (CHCTeMaTHuYecKas) W TPHUBHAJIbHBIE HAa3BaHHUS BaKHEHITNX
IpeCTaBUTENEH KIIacCOB OPraHUYECKHUX BEILECTB.

JKCcrnepuMeHTATbHbIE MeTOAbI H3yYeHHs BellecTB U UX NMpeBpalleHui

O3HakomiieHHe ¢ OOpa3laMH OpPraHMYeCKUX BEIECTB M MaTepuajaMH Ha MX OCHOBE,
MOJIEITMPOBAHIE MOJIEKYJI OPraHMYECKIX BEIIECTB, HAOII0ICHUE M ONTUCAHNE JEMOHCTPAIIMOHHBIX
OTIBITOB MO MPEBPALIEHNUIO OPIraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJIeHUE, OOYTITUBaHUE U
TOpEHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psAa. MeTaH W 3TaH — IpocTenmme
IPECTaBUTEIN ATKAHOB: (pU3NYecKre U XUMUYECKUE CBOMCTBA (peaKIuy 3aMeIleHHsI K TOPEHUs),
HaXOXXJCHHUE B TIPUPO/IC, TIOTyUYeHHE U TIPUMEHEHNE.

! Kypcusom B TEKCTE BBIIEIEHBI JJIEMEHTH COJEPKAHUS y4eOHOrO Marepuana, KOTOpPhIE H3YYaloTCs B
03HaKOMHUTEJIFHOM IUIaHE U HE BKIIOYAIOTCS B COCTAaB MPEAMETHBIX pe3ynbraToB ocBoeHus POIT COO nHa 6a3oBoM
YPOBHE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTHIIEH U MPONWIEH — POCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWCTBA (peakiuM TUIPUPOBAHMS,
raJIOr€HUPOBAHMUS, TUIPaTalluY, OKUCIICHHUS U MOJIMMEPU3aLlNN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHYCCKUE
cBoiicTBa (peakuus noaumepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHUH psn. ALETUIEH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupOBaHus, raloreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (U3MYECKHME M XUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOIaMH,
IPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

ITpupoaHble HCTOYHUKH YII€BOAOPOAOB. [IpupoHbIi ra3 U NMONyTHbIE HE(TAHBIE I'a3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepadboTKu HePTH: EPErOHKA, KPEKUHT (TEPMHUYECKHIHA,
KaTauTuueckuil), mnuponu3. Ilpogyktel mnepepaboTku HedTH, UX HPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOyKThl €ro nepepadboTKu.

JKCHEPUMEHTAJIbHbIC METOAbI H3Yy4YCeHHUs BEIEeCTB M UX NPeBPAaleHHil

OsnakomiieHne ¢ oOpa3laMy IUIACTMACC, KAY9yKOB W pe3uHbl, Koyutekuuu «HedTte» u
«YT0oab», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HOIPOU3BOJHBIX, IPOBEICHUE
NPaKTHYeCKOil padoThI: MOJIyUYEHHE STUIICHA U U3YUYEHUE €r0 CBONCTB.

Pacuérubie 3agaun

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckie CoeiHHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. METAHON M ATAHON: CTpPOEHHE, (PHU3MUECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHrue. BogopoiHbie cBsI3u MeXAy MOJIEKyJaMHu CIUpPTOB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaroMHble CHHMPTHL. OTHIEHIJIMKONb W IJIMLEPHH: CTPOEHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@®eHol: CTpOeHUE MOJIEKYNbl, (U3MUYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
denona. [Ipumenenue genomna.

Anpneruabl U kemownvl. DopManbleruj, aueTalbJIerujl: CTPOeHUe, (U3NUecKue Hu
XMMHUYECKHE CBOMCTBa (peakluy OKMCICHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, Quauyeckue u XumuyecKue ce0UCmMea (peakyuu OKUCIeHUS U
60CCMAHOBIICHUS), NOTYYUEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeieTIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs! KMCIIOTHI:
CTpoeHHe, pU3nUYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 001IMeE AJIs Kilacca KUCIOT, peaKus
TepudHKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KApOOHOBBIX KHUCIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble 3¢Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TOJMcaxapu/ibl). [ moko3a
— MPOCTEUIINI MOHOCAXapHJl: OCOOCHHOCTU CTPOSHMSI MOJEKYINbI, (U3NUECKUE U XUMHUECKHUE
cBoiicTBa (B3aumoseicTBue ¢ ruapokcuom menu(ll), okrcnenue aMMuauHbIM paCTBOPOM OKCHJIA



cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHUE B MPUPOAE, NMPUMEHEHUE,
ouonorndeckas poib. DorocunTe3. PPyKTO3a KAaK M30MEP TITFOKO3BI.

Caxapoza — npedcmagumend Oucaxapuoos, 2uopoau3, HAXOHCOeHUe 6 nNpupooe u
npumMeHeHue.

Kpaxman u nemnono3a Kak npupoaHbie monuMepbl. CTpoeHre Kpaxmalia v IeJUTI0JIO3BI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOou3, KaYeCTBEHHAs Peakius C HOJAO0M).

JKCNePpUMEHTAIbHbIE METO/IbI H3YUYeHHs BEIeCTB H UX NMpeBpaleHuit

[IpoBenenue, HabMOIEHUE U ONKMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB,
KAUeCTBEHHbIE PEAaKLUHU OJHOATOMHBIX CINUPTOB (OkuciaeHue staHona okcugoMm wmeau(lIl)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojelcTBue raunepuna ¢ ruapokcunom meau(ll)), anpaernnos
(okucieHnne aMMHauHbIM pactBopoM okcupa cepedpa(l) u  rugpokcuaom  memu(Il),
B3aMMOJICICTBHE KpaxMaia ¢ MOJO0M), IPOBEJCHHE MPAKTUYECKON paboThl: CBOWMCTBA pacTBOpa
YKCYCHOW KHCIIOTBI.

PacuéTrHLble 3a1aun

Bbruuciienuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MJIM IPOAYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJIHBIX BEIECTB WJIM IPOJYKTOB PEAKIINN).

A3oTcojep:xaliie opraHuieckue coenHeHust

Amunvl. Memunamun u aHUIUH: cocmas, cmpoenue, Qusuyeckue u Xumuieckue ceolcmad
(copenue, 83aumooeticmsue ¢ 60001 U KUCTOMAMU).

AMHUHOKHCIOTBI KaKk aM{QOTEepHbIE OpraHWYeCKHue coeAuHeHus. @Du3nuecKkue u
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiunuHAa). buonormdeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTuapt.

benku kak mpupoIHbIE BHICOKOMOJEKYISpHbIE coequHeHus. [lepBuuHasi, BTOpu4Has U
TPETUYHAsE CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATYpaIHs,
KaueCTBEHHbBIE PEaKIIMK Ha OEIKHU.

JKCcrnepuMeHTATbHbIEe MeTO/Abl H3yYeHHs BellecTB U UX NMpeBpalleHuii

Habmronenne u omnucaHue JOEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OEJNKOB MpH
HarpeBaHWH, IBETHBIC PEAKIIUHU OCIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHSTHS XUMHUH BBICOKOMOJICKYJSPHBIX COCIHMHEHHUI: MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJIKYIISIPHBIX COSMHEHHUH — IMOJIMMEPU3AIUS U TTOJTMKOHICHCAITHSI.

IInacmmaccol  (noausmuneH,  NOAUNPONUNEH,  NOJUBUHUIXAOPUO,  NOIUCHUPOIL).
Hamypanonoii u cunmemuyeckue kayuyyku (0ymaouenosvlii, X10pONpeHosblll U U30NPEHOBbll).
Bonokna: mamypanvhvie (x10nok, uiepcms, WENK), UCKYCCMEEHHble (ayemamHoe B0JIOKHO,
BUCK03a), cuHmemuyecKue (Kanpou u 1aecam).

JKCNepUMEHTAIbHbIE METO/IbI U3y4YeHHUs BelleCTB M UX MpeBpalleHuii

O3HakoMJIeHHE ¢ OOpa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

Me:knpeaMeTHbIe CBS3H

Peanuzanust MeXnpeaMETHBIX CBS3€H MpU M3y4yeHUH opraHudeckoid xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
MOHSITU, SBISIONINXCS CUCTEMHBIMU JIJIS1 OTJICNBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TOHATHS: SBIICHHE, HAYYHBIH (akT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CUHTE3, KJIacCU(pHUKAIMI, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
OKCTIEPUMEHT, MOJICTTMPOBAHHE.

dusnka: MaTepHsi, S3HEPrusi, Macca, aToM, MJIEKTPOH, MOJIEKYJIa, JHEPreTUUECKUI yPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BeecTBa, (PU3MUYECKIE BEIMIMHBI U SIMHUIIBI MX
U3MEpEHUsl.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).



I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMAaeMbIe, TOIUIMBO, PECYPCHI.

TexHonOrMA: MUUIEBBIE IPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUs, MOIOLIUE CPENICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKUE ITpenapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC

Teopernyeckne 0CHOBbI XUMHH

XuMudeckuii smeMeHT. AToMm. Sapo aroma, HM30TONBI. DJIEKTPOHHAS 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckunn 3akoH u Ilepuogudyeckas cucrema XumMudeckux snemeHtos ..
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmdeckod CHUCTEMBI XMMHYECKHX
anemenToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEW CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CIIOKHBIX BEIIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBsA3b. BuAbl XMMHUYECKOM CBsA3M (KOBaJEHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuinuyeckas). MexaHu3smbpl oOpa3oBaHHsl KOBaJEHTHOMU
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaeHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucniepcHbIX cucreMax. VIcTUHHBIE U KOJIOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B PaCTBOPE.

Knaccupukanuss Heopranmdeckux coeanHeHWid. HomeHkiarypa HEOpraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMICKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuusa. Knaccudukanms XUMHYECKMX peaklMil B HEOPraHUYECKOW U
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS! MACChl BEILIECTB, 3aKOH COXPAaHEHUs U MpPEeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTUMble peaklUu.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

Onexrponutuyeckas nucconuanus. CuiabHble M cialble 351eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KHUCIAs, HEUTpanbHas, IeN04HasA. [lonamue o0 6000pOOHOM nokasamene
(pH) pacmeopa. Peakiiy HOHHOTO 0OMeHa. [ u0ponu3 HeopeaHu4ecKux u Opeanuieckux 6eujecms.

OKuCIINTENBHO-BOCCTAHOBUTEINIBHBIE PEeAaKUUU. [lonamue 06 s1ekmponuse pacniasos u
pacmeopoé conei. Ilpumenenue snekmpoausa.

JKCIepUMEHTAJIbHbIE MeTO/AbI U3yYeHHUs BelleCTB M UX NpeBpalleHuil

Hemonctpauus Ttabnuy «[lepuoanyeckas cucrema XUMUYeckux osnementoB JI.U.
MenzeneeBa», U3y4eHHE MOJIENEH KPUCTAIIMYECKUX PELETOK, HAONIO/IEHHEe M ONHCAHHE
JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3JI0KEHHE EPOKCUIA BOAOPOAA B IPUCYTCTBUU
KaTajau3aTopa, OIpEIEIECHUE Cpelbl PACTBOPOB BEUIECTB C IOMOIIbIO YHHUBEPCAIBHOTO
UH/IMKAaTOpa, peakluy MOHHOrO OOMEHa), NpOBEJCHHME IpaKTHYecKod paboThl «BiusHue
pa3IMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

PacuérHble 3agaun

Pacuérbl Mo ypaBHEHUSM XUMUYECKUX PEAKIIUA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.

Heopranuueckasi xummus

Hemerannsl. Ilonoxenue HemertannoB B Ilepumonnyeckoil cuCTeME€ XHMHUYECKUX
anemeHToB J[.MI. MenneneeBa M OCOOCHHOCTH CTpOEHHUSI aToMOB. (DU3MUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepona).



XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJIor€HOB, cephl, a3ora, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAITUX KUCIOT, BOJIOPOIHBIX
COCIMHEHUI).

[IpumeHeHne BaxXHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meraiubl. [lonoxxenne MetaimioB B Ileproauyeckoil cucreMe XMMHUYECKUX DJIEMEHTOB
1. MenneneeBa. OcOOCHHOCTH CTPOCHHMS JIEKTPOHHBIX 000710YeK aToMOB MeTayioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHU DS HampsHKeHUH
METaJII0B.

XUMHYECKHUE CBOMCTBA BAXHEUIIUX METAJUIOB (HATPUM, Kajauil, KalblUil, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHCHUM.

OO6mue crnocoObl momydeHust MetaluioB. Memannypeus. Kopposus memannos. Cnocodwl
s3awumsl om kopposuu. IIpuMeHEHHE METAIIOB B OBITY U TEXHHKE.

JKcnepuMeHTATbHbIE MeTOAbI H3yYeHHs] BelleCTB U UX NMpeBpalleHui

N3yuenne xoswteknuu «MeTtaibl W CIUIaBbI», OOpa3lloB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1ay, HAaOIIOJIEHUE M OMHCAHUE JIEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX
OTBITOB (B3aMMOJICHCTBHE THAPOKCHJIA QIIOMHUHUS C pacTBOPaMH KHUCJIOT U IIEJIOYCH,
KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJIIOB).

Pacuérubie 3agaun

Pacuérer Maccel BemecTBa WU 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 1 )KU3Hb

Ponp xumun B 06ecrie4eHIH 9KOJIOTMUECKOM, YHEPTeTUYECKON U MUIIEBOM O€30MaCHOCTH,
pa3BUTUU MeAULIMHBL [IoHsATHE O HAyYHBIX METOJAX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBinernst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO IOJYYCHUS
Ba)KHCHIIINX BEIICCTB.

UenoBek B MHUpPE BEHIECTB M MaTEPHAIOB: BAXKHEHIINE CTPOUTEIIbHBIE MaTEpHUaIbI,
KOHCTPYKLIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHS.

XuUMHSL U 340pOBbE YEJIOBEKA: MPAaBHIIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENaparoB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamerHblie CBA3U

Peanuszanus MexXnpeIMETHBIX CBSA3EH MPU M3YYEHUU OO0Iel U HEOpraHM4YEeCKONH XUMHUH B
11 xmacce ocyImiecTBIseTCsS Yepe3 MCMOIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIE TOHSATHS: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIaccu(uKaius, NepuoIuIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJIEIIUPOBAHHE,
W3MEpPEHHUE, SIBJICHUE.

®duznka: martepus, YHEprus, macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI,
PaIuoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOE
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadmusi: MuHEpaIBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHomorus: XUMUYECKAs]  MPOMBIIUIEHHOCTb, MeTaJuTyprus, MIPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIIOB, CETLCKOXO03IMCTBEHHOE TIPOM3BOJICTBO, IMHUIIEBAs TPOMBIITUICHHOCTD,
dapmaiieBTUUECKass ~ MPOMBIIIIEHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IMPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHuaoB, AJIEKTPOHHAS MIPOMBIIIIICHHOCT,
HAHOTEXHOJIOTUH.

IMIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHNU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA



JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM INOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMM Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJEYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOIIUMUCS POCCHICKON TPa)KAAaHCKOW MACHTUYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBAIIUU K O0YYCHHIO;

L[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIHUXCS PYKOBOJICTBOBAThCS B CBOEH JAESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH LIEJOCTHOM CUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HAJIMYHE TPABOCO3HAHUS SKOJIOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHMSI IpeaMmeTa «XHUMHS» JOCTUTAlOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaXAaHCKOro 00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE pe3yNIbTaThl OCBOECHHUS IpeIMeTa «XUMUSA» OTpa)xaroT chpOpMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKON JIEATEIBHOCTH 00YyUYaIOLIUXCsl TIO pealli3aliy MPUHSATHIX
B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

0CO3HAHMS 00YYAFOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKEHHSI K
3aKOHY U MPABOIOPSIIKY;

MIPEJICTAaBICHUS] O COLHAJbHBIX HOPMAax M IpaBHJIAX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JIEATENBHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBbI, HAMEPEHHUS, JIOTHUKY U apIyMEHTBI JPYTUX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMIO OTEUECTBEHHOM
XUMUU;

YBaKEHHsI K IMpPOIECCy TBOPUYECTBA B OOJIACTH TEOPUHU M NMPAKTUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh pEe3yJIbTaT JJINTENbHBIX HAOIIOACHUH,
KPOMNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca W TIO3HABaTEJIbHBIX MOTHBOB B IIOJIyUY€HHH U TIOCIEAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XHMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJEHUE U IOCTYNKM CBOMX TOBAapHILEH € IO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:



MOHUMAaHMs IIEHHOCTEH 370poBOro u Oe3omacHoro oOpas3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMroIcHHsT MpaBuil 0E30MacHOr0 OOpaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHVMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYAThHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHUS TOCJICICTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS AIKOTOIIS,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BAaTEIbCKOM JEeSTENIbHOCTH,
0O0I11IECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTH€ B PpELICHUM MPaKTUYECKHX 3aJad COLHMAJIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3y4eHHUIO0 Ipodeccuil pa3inuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIAM TPYy/Ja U Pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYaJbHON TpaeKTOpUU OOpa3oBaHMS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHMMAaHUA TTI00aTLHOTO XapaKkTepa HKOJOTHUECKUX MPOOIIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHON CPEbL;

OCO3HaHUsI HEOOXOAMMOCTH MCTIOIb30BAHMS TOCTHKEHUN XUMUU JJI PEIICHUSI BOITPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOTO HEMPUATHS JACUCTBUHN, MPUHOCAIIUX BPEI OKPYKAIOIICH MPUPOJHOU Cpeje,
YMEHHsI MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATh UX;

HaJU4Msl PA3BUTOIO SKOJOTUYECKOrO MBILUICHUS, 3KOJOTMYECKON KyJIbTYphl, OMIBITA
NEATETLHOCTH  DKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeUPUKN XHUMHUM KaK HayKd, OCO3HaHUA €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodiieM COXpaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYUMOCTH XHMMHH JUIsi COBPEMEHHOW IMBWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHOM PO B CO3/IaHUU HOBOW 0a3bl MaTepUaTbHOM
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTUU  MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/Ja U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHONH TPAaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOJOB TTO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MONy4yaeMble 3HAHUSI IS
aHajn3a U OOBSICHEHUs SBICHUN OKPYXKAIOMIEro MHpa W MPOUCXOISIIMHNX B HEM HM3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBaHHBIC 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (J)AKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CAMOCTOSITENIFHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS pEIICHUs TpodIemM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

HHTEpeca K MO3HAHUIO U MCCIIEI0BAaTENbCKON JEATENILHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHI0O U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMOJyYEHHIO HOBBIX 3HAaHMH 1O XHMHHU B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pasIUuHBIX cdepax mnpodeccuoHaTbHON
JESTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ybTaTbl OCBOEHUS y4yeOHOro mpenMera «XHUMHUS» Ha YpOBHE
CpeaHero oomiero 0opa3oBaHus BKIIFOYAIOT:

3HaYuUMBIe U1 (DOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHYAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUYHbIE TIOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTus, SIBJICHUE, MPOIECcC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, Ha0II0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCalbHble  y4eOHble  JeiicTBusi  (TIO3HaBaTeNbHBIE,  KOMMYHHUKATHUBHBIC,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOy4aromIMxcs  HUCIOJB30BaTh  OCBOGHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJIbHBIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

IMo3naBaTeIbHbIe YHHBepPcAIbHbIE yUeOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue aeiicTBus:

CaMOCTOSITENIFHO (POPMYJIUPOBATh M AKTyaIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE ¢
paccMaTpuBaTh;

OTIPENIeNIATh LEIH JEATeNbHOCTH, 33/JaBas IapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTD PE3YNIbTaThl AEATEIBHOCTHU C MIOCTABJICHHBIMH LIEISIMU;

WCTIOJB30BaTh TP OCBOCHWW 3HAHWHA MPUEMBI JOTMYECKOTO MBIIUICHHUS — BBIIENATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MTOHITHUS JIs1 OOBSICHEHHSI OT/ICIBHBIX (PaKTOB U SIBIICHUIA;,

BBIOMpATh OCHOBAHUS U KPUTEPUU IS KJIacCU(PHUKAIIMH BEIIECTB M XUMHUECKHUX PEaKIINi;

YCTaHABJIMBATH IPUIMHHO-CIICJICTBEHHBIE CBSI3U MEKIY U3y4acMbIMH SBJICHHUSIMU;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, JAEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (HOPMYyITHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

MIPUMEHSTH B TPOIIECCE MMO3HAHMS, HCIIOB3YEMbIe B XUMUHU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeINH, TPeoOPa30BbIBATh MOETIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) 2JIEMEHTA,
XUMH4YecKass (GOopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pelmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTHUECKUX 337124, IPUMEHATh Ha3BaHHbIE MOJIENIbHBIE ITPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

ba3oBble uccienoBarejbCKue NeHCTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XMMUYECKHX PEAKITHIA,

¢dbopMynMpoBaTh UMM W 3a7ayd  MCCIEIOBAHMSA, HCIOJIb30BaTh IIOCTABICHHBIE |
CaMOCTOSITENTFHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSATENBHOTO ITUIAHUPOBAHUS W TIPOBEICHHS YYCHHICCKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOII0AATh 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW MCCIE0BATENbCKOH M TPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/OB IT03HAHUS.

Pa6ora ¢ nundopmanmeii:

OPHEHTUPOBATbCS B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAs
JauTepatypa XHMMHYECKOTO COZEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBATh HH()POPMAITUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTHYECKH OLICHUBATD
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

(dbopMynIHMpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
uHpOopMaLnu, HeOOXOAUMOM Ul BBIIOJIHEHHsI yU€OHBIX 3a7au OIPeeIEHHOIO THIIA;

pUOOPETaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpecTaBIeHUs HHPOPMALUHU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIOJIb30BaTh HAYYHbI $3BIK B KayeCTBE CpEACTBA IpH paboTe € XUMUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3UUYecKue M MaTeMaTH4YecKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

3aJjaBaTh BOIIPOCHI 10 CYILIECTBY 00CYX/1aeMOW TeMBbI B XOJI€ AMaIora U/uiK AUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIAaTh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHON J1E€ATEIbHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU  BBIIIOJHEHUM XUMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro mnpoekta ¥ (OpMyIMpPOBATh BBIBOJbI 10 pPE3yJbTaTaM INPOBEAEHHBIX
UCCJIEIOBAaHUM ITyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXJIeHUsI U OOMEHAa MHEHUSIMH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

CaMOCTOSITENIHO TJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO MO3HABATEIIbHYIO AESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMblii aIrOpuTM JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YyYETOM MOJy4yeHHs] HOBBIX 3HaHUHN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalIu3a |
CaMOOLEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIAIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUH HpUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHHs MPAKTUYECKHX 3a/1a4 U SKOJIOTMYeCKH 000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
Y IPUPOJHON Cpene;

BJIQJICHUE CHCTEMOM XMMHYECKMX 3HAHUHM, KOTOpass BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHLIATEIBHOCTh, XUMHMYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIH  CKEJIET,
(GyHKLIMOHANbHAS TPYININa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KHCIOPOA U a30TCOMAEPIKALIUE COeIMHEHUsI, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX



BeuiectB  A.M. DByrmiepoBa, 3akOH COXpaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlMe B OCHOBE TMOHHUMaHUs
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM UCIOJIb30BaHUHU BAKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IIPaKTUYECKOM J1EATENbHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIEC MPU3HAKU MTOHITHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MpEeBpaIeHU OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBIJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYINl OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH PUHAIICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COECIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkinatype (IUPAC), a Takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoN, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHPOBAHHOCTh YMEHHS OIPEIENIATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemiecTB A.M. bytnepoBa Ay 00bsICHEHUSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOeHHE, (U3HUecKue u
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHMYECKUX BEILIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TJIUIEPUH, (EHOI, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMMUYECKHUX pPEaKIHH ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMyT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb HCTOYHUKU YIJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MNEPepabOTKM M NPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCIEHUS IO XMUMHUYECKHM YpaBHEHHIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTa PEaKIMu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOpMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/aX HAYYHOTO
NO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TP M3YUYEHUH BEIIECTB M XHMHUYECKHX SBJICHUH
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsI IPUHATHS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBaMHU U MX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOJII0JaTh MPaBUIIa TOJIb30BAHUS XUMHUECKON MOCYIO0N U
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUHM IUITAHUPOBATH U BBHINOJIHATh XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IEHATypalus OEIKOB P HaArPeBaHUH,
[[BETHBIE PEAKI[MU OEIIKOB) B COOTBETCTBHH C MPABUIIAMU TEXHUKHU O€30MIaCHOCTH MPH 00paIieHUn
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, IMPEACTABIATH PE3yNbTaThl XMUMHUYECKOTO



DKCIIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUN U (POPMYITHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHYECKH aHAIM3HPOBATH XUMHYECKYIO HH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYyrux);

cOPMUPOBAHHOCTh YMEHHH COOMIOMATh MpaBWIa JKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM cpenibl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BELIECTB, MOHMMas cMbici mokaszarens [IJIK, mosicHsaTe Ha
pUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YeJI0BEeKa;

Ui 00YyYaromuXcs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE NPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJICTIBIX U CTa00BHIAIINX O0YUAIOIIUXCS: YMEHHUE HCIIOIB30BATh PENbe(hHO TOUCHHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOGHHUA Kypca «OOmas MU HeopraHudeckas XUMHs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTABIISIIOIICH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs IPaKTUYECKUX 3aa4 U KOJOTHYECKH 0OOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBbIO
U TIPUPOJTHOM cpenie;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATraroLIve
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIHHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp, DJIEKTPOJUTHI,
HEDJIEKTPOIIUTHI, SJCKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTHIECKON
aucconuanuu, nepuoaundeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHHUS U TPEBPAIICHUS DHEPTUU TPH XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHUA, JIEXKAIIMEe B OCHOBE MOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCIOJIb30BAHUH BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATETbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC MPU3HAKU MTOHATHI, yCTaHABIUBAThH
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHUS TMPU OMMCAHUH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsl COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHblE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJEKUCITBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HeTrall€Has W3BeCTb, MUThEBAs COJa, MUPHUT U
ApyrHe);

c(hOpMHUPOBAHHOCTH YMEHHUI OMIPENIEISITh BAICHTHOCTh M CTETICHb OKHCICHUS XUMHUYECKHIX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHHUSIX, TUIl KPUCTAIUIMYECKONW PEHIETKU KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUII;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTAHUYECKUX BEILIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeTUHEHUN (TIPOCThIEe BEIIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);



c(OPMHPOBAHHOCT, YMEHHUI pacKphIBaTh CMBICA mepuoauveckoro 3akona JI.M.
MengeneeBa U JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYHD U
IPOTHOCTUYECKYIO (PYHKIINH,

C(OPMHUPOBAHHOCTh YMEHUH XapakTepu3OoBaTh JJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos llepuoanueckoil cucreMbl xXumuueckux ieMeHTos JI. 1.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOUTANNY, «IHEPrETUYCCKHE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB M HUX
COeIMHEHUH 1o nepuoaaM u rpymnmnam [lepuoanueckoil cucrembl XuMudeckux snemeHTos J[. .
Menneneena;

Cc(OPMHUPOBAHHOCT, YMEHHMH XapaKkTepu30BaTh (ONHUCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHWYECKMX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIBI YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

Cc(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PULUMPOBATh XUMHUECKUE PEAKIMU IO PA3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHUIO CTETEeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTH YMEHHH COCTABIIATh YPABHEHUS PEAKLUH pa3IMYHBIX THUIIOB, TIOJHbIC
U COKpaIlléHHbIE YPaBHEHHUS PEAaKLUH MOHHOTO OOMEHa, YUYUThIBasl YCJIOBUS, MPU KOTOPBIX ITU
peakuuu UAYT 10 KOHIIA;

C(OPMHPOBAHHOCTh YMEHHUH IPOBOAUTH PEAKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacClO3HAaBaThb OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATH CYHTHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuMii HOCPECTBOM COCTABICHMSI IEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OPMHPOBAHHOCTH YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKON PEaKui OT
pasn4HbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTrO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHelIHero Bo3jaelcTBus (npunuun Jle [lartense);

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JIEKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHUCIOTHI, aMMHAKa, a TakkKe cPOpPMUPOBAHHOCTh
npecTaBieHui 00 OOIMIMX HAyYHBIX MPUHIMIIAX U SKOJIOTHYECKUX MpodiieMax XUMHUYECKOTro
IIPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIUUCIEHHUS C HCIOJIb30BAaHUEM IOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKHUX
peakIMsx, Macchl BellecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0O/IaTh TIpaBUjIa MOJb30BAHUS XUMHYECKOU MOCYI0N 1
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAaHUPOBAaTh M BBIMOJHATH XUMHUYECKUI SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, ONPEICIEHHUE Cpebl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluy Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JJaOOpaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3HPOBATh XMMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpeiCTBAa MACCOBOM KOMMYHHUKAIMU, IHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHHM COOMI0JaTh MpaBWiIa 3KOJOTUYECKH 11eJIecOo00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETLHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs U



OKpY>Karollel MpUpOAHOI Cpeibl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeIeIEHHBIX BEUIECTB, MOHNMas cMbIca nokasarens [1JIK, mosicHATh Ha mpuMepax CriocoObI
YMCHBIICHUSA U MPEAOTBpAICHUSA UX BPECAHOT'O BOBZ[GI;'ICTBI/HI Ha OpraHuiM 4CJIOBCKA,

U1l 0OYYArOIMXCSl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE NPHMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOaX MO3HAHHWA BEIICCTB U XUMHUUYCCKUX HBHGHHﬁ;

IS CIIETIBIX 1 CITAa00BUIAIINX OO YUJArOIIMXCS: YMEHHE UCTIONB30BATh PENbe(hHO TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHUYECKOE ITJTAHUPOBAHUE
10 KJTACC (ounHast u 0ouHO-3a04Hast pOPMBI OOYICHHS)
1 gac B Hexemto, 34 Jaca B rox

Ne | HanmenoBanue pasnenoB u | Konuge | IIporpammuoe conep:xanue OcCHOBHBIE BU/IbI JESITETLHOCTH 00YUaIOIINXCS
/I | TeM y4eOHOTO IIpeIMeTa CTBO
4acoB
Paznen 1. Teoperuueckue
OCHOBBI OPraHUYECKON
XUMHH
1.1 | [IpenmeT opranuyecKou 3 [Ipenmer OpraHNYeCKOn XUMMUHU: e€ | PackpblBaTh  CMBICII  W3y4aeMbIX  MOHIATHMI
xumuu. Teopus cTpoeHust BO3HUKHOBEHUE, pa3BUTHE M 3HadeHHE B | (BBIABIATH WX  XapaKTepHble  NPU3HAKM),
OpPraHMYECKUX COECAUHEHUN [IOJIyYEHUU HOBBIX BEIIECTB M MAaTEpUAJOB. | YCTAHABIMBATH UX B3aUMOCBSI3b.
AM. byrneposa Teopuss crpoeHuss OpraHMYeCKUX coenuHeHul | [I[puMeHsITh  IOJIOKEHUS  TEOpPUH  CTPOCHHUSA

AM. byrtnepoBa, €€ OCHOBHbBIC ITOJIOKECHUS.
CtpykrypHble GOpMYIBl OPraHUYECKUX BEIIECTB.
l'omonorusa, wszomepus. XuMuueckas CBSI3b B
OpraHUYECKUX COEIMHEHUSIX: KPAaTHBIE CBSI3H, G- U
T-CBSI3U.

[IpencraBnenue o Ki1accUPUKAIUN OPTaHUYECKUX
BEIIECTB. Howmenknarypa OpraHUYECKUX
COeMHEHUH (cHcTeMaTuyecKkasi) U TpUBHUAJIbHBIC
Ha3BaHUS BAXHEUIINX MPEICTABUTENIEH KJIaCCOB
OpPraHUYECKUX BEILIECTB.

DKCIepUMEHTAIBHBIE METOJIBI U3YUCHHS BEIECTB
Y X TIPEBPALLECHUN:

- JlemoHcTpanuu:

- O3HaKOMIIEHHE C 00pa3laMd OpraHUYEeCKHX
BEIIIECTB U MaTeprajgaMu Ha UX OCHOBE;

- ONBITHl MO TPEBPAIICHUIO OPraHUYECKHUX
BEIIIECTB npu HarpeBaHUN (TutaBieHwme,
00yTJIMBaHUE U TOPEHUE).

- JlaGopaTtopHbIE€ OTBITHI:

oprannyeckux BemectB A. M. BbyrtnepoBa mis
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHHUS.

Hcnonp30BaTe XMMHYECKYH0 CHMBOJMKY  JUIS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BépHyTOH, COKpAIIEHHOMN) bopmyn
OpPraHMYECKUX BEIIECTB.

Omnpenensrs BU/JIBI XUMHUYECKON CBA3U
(omuHapHble,  KpaTHble) B OpPraHUYeCcKHX
COECIUHEHUSX.

PackpeiBath posib  OPraHUYECKOW XHMHHU B

IIPUPOJIE, XapaKTEPU30BaTh €€

3HAQUYEHHE B JKU3HM 4YEJIOBEKa, WILIIOCTPUPOBATh
CBSI3b C JPYTMMHU HayKaMH.

Habmtonate u omnuchiBaTh JI€MOHCTPAI[MOHHBIE
OTIBITHI; MPOBOJMUTH U OINHUCHIBAThH J1a0OpPATOpPHBIE
OTIBITHI U IPAKTHYECKHE PAOOTHI




- MOJCIIMPOBAHUE
BEILIECTB

MOJICKYJI OpPraHu4CCKux

Pa3nen 2. YrieBoaopoanbl

2.1

[Ipenenbusie
YTJIEBOAOPO/bI — AJIKAHBI

AJKaHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKHMA
psana. MetaH 1 3TaH — MpocTenlne NpeacTaBUTEIN
QJIKaHOB:  COCTaB, XHMHYECKOE  CTPOCHHE,
¢bu3nuecKkue U XUMHUYECKHE CBOMCTBA (peakiuu
3aMEIICHHS] U TOPEHUs), HaXOXKJIEHUE B MIPHUPOJIE,
MOJIyYeHUE U IPUMEHEHUE

2.2

HenpenensHueie
YTJI€BOAOPOABI: AJIKEHBI,
aJIKa/IMEHBbI, AJIKUHBI

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKHMA
pan. OTWIeH — MNOpOCTEHIINN MNpeACTaBUTENb
QJIKEHOB:  COCTaB, XHMHYECKOE  CTPOCHHE,
(bu3nMYecKue W XMMHUYECKHE CBOWMCTBa (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUAPATALIHH,
OKHCJICHUS W TIOJIMMEpPU3AIlii) HaXOXKICHUE B
MIPUPO/JIE, TOJYUCHHUE U IPUMEHEHHUE.

Anxanuensl: OyragueH-1,3 u metunOyranuen-1,3,
XUMHUYECKOE CTPOCHUE, PEaKIIUs TOJIMMEPHU3AIIHH,
npUMeHeHne (71 CUHTe3a MPUPOJHOTO U
CHHTETUYECKOTO KayuyKa U PEe3UHBI).

AJIKUHBI: COCTaB MU OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKHU Psil. AIICTHIIEH — MPOCTEHIITNI
MpEeACTaBUTENb AJIKUHOB: COCTaB, XHMHYECKOE
cTpoeHue, U3MYEeCKue M XUMUYECKHUE CBOMCTBA
(peakuuu  THUAPUPOBAHUS,  TaJTOTEHUPOBAHUS,
TUApPATAllMA TOPEHHMs), HaXOXKJICHHUE B TPHUPOJE,
MOJIy4YEeHUE U NPUMEHEHUE

2.3

Apomaruyeckue
YIIIEBOIOPOABI

ApeHbl: OEH30J1 M TOJIYOJI, COCTaB, XMMHUYECKOE
CTpOCHHE MOJEKYyN, (U3NYECKUE U XUMHUUYECKUE
CBOHWCTBa  (peakuuW  TajJOT€HUPOBAHUSI U
HUTPOBaHUs), TONyYeHHE U  TMPUMEHEHHE.
BnusHue OeH3oa Ha OpraHu3M  YeJOBEKa.
['eneTnyeckas CBsI3b YIriI€BOJOPOIOB

PackpeiBath  CMBICH ~ HM3y4aeMbIX  MOHSATUN
(BBISBIIATH 1704 XapaKTEpHbBIC MPU3HAKH),
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME TIOHATHUA TpPU  OMHCAHUU
COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX
COCTUHEHUN.

Hcnons3oBaTh XMMHUYECKYIO CHUMBOJIUKY  JUIS
COCTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOM) bopmy
OpPTraHUYECKUX BEIIECTB.

VYcranaBnuBaTh MPUHAIJICKHOCTh  BEIIECTB K
oTpeieIeHHOMY Ki1accy

YTII€BOJOPOOB IO COCTABY ¥ CTPOCHHIO, Ha3bIBaTh
UX 10  CHCTEMaTHYECKOM  HOMEHKIIATYpE;
MPUBOJUTh TPUBHAIIbHBIE HA3BaHUS OTACIBHBIX
MIPEICTABUTENEH YIIIEBOJIOPOIOB.

Onpenenarb  BUAbl XUMHUYECKOW CBSI3U B
MOJICKYJIaX  YTJIEBOJOPOJOB;  XapaKTepU30BaTh
3aBUCHMOCTD pEeaKkILMOHHON CIIOCOOHOCTH
YTII€BOJOPOAOB OT KPATHOCTH KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHUE,
(buznvYecKre U XUMHYECKUE CBOMCTBA, BAKHEHIITNE
CHOCOOBI TIONyYeHUs] TUIMUYHBIX IpeICTaBUTENCH
pa3IUYHBIX KJIACCOB YIJICBOJOPOJIOB (MeTaHa,
JTaHa, OTWIEHA, aleTuieHa, OyraaueHa -1,3,
OeH30I1a, TOTyOIIa).

BrigBiaTe TE€HETUYECKYIO CBSI3b MEXKITY
YII€BOJOPOAAMH W TOATBEPXKAATh €€ HaIudue
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XHUMHYECKUX




peakuuié ¢  WCIONB30BAaHUEM  CTPYKTYPHBIX
hopmyi.

2.4

[IpupoHbIE HCTOYHUKHU
YIJI€BOIOPOAOB U UX

[puponusiit ra3. I[lomyTtHble HeQTSIHBIC Tra3bl.
Hepts wu e€ mnpoucxoxnenue. CrocoOsl

XapakTepu3oBaTh UCTOYHUKHU YTIIEBOAOPOTHOTO
ChIpbs (HE(Th, MPUPOJIHBIN Ta3, YrOjb), CIIOCOOBI

nepepadboTKa nepepaboTku  He(TH:  TEperoHka, KPEeKUHT | UX MepepaboTKH M IMPAKTHYECKOE HpPUMEHEHHE
(Tepmuueckui, KartaauTudyeckuil). IIpoayKThl | HOIy4aeMbIX MPOTYKTOB.
nepepaboTku  HepTH, UX NpuMeHeHHue B | Mcrmonb30BaTh €CTECTBEHHO-HAYYHBIE  METOJIBI
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIN yronb M | MO3HAHUS — IPOBEACHUE, HAOIIOIEHUE U OTIUCaHHE
MIPOJYKTHI €r0 nepepaboTKH. XUMHUYECKOIO  JKCIepuMeHTa  (11abopaTopHbIe
JKCIepUMEHTAJIbHbIE  MeTOAbl  HM3y4YeHHs | OIBITHI U IPAKTUYECKUE pabOTHI).
BeleCTB M X NpeBpalleHuii: CrnenmoBarp mpaBwiaM Oe3omacHOil paboThl B
- leMoHCTpanuu: 1abopaTopuy HpPU HCHOJIb30BAHUU XUMHUYECKOU
- kosuiekun «Hedp1b» u «YTomby; nocyAbl M 00OpYIOBaHMs, a TaKXKe IpaBHiIaM
- BUgeo(pparmMenT «BynkaHuszauus pe3uHbI». oOpalleHuss C BELIECTBAMU B COOTBETCTBUM C
- JJabopatopHbI€ ONBITHI: WHCTPYKLUHUSMH  BBINOJHEHUS  Ja00OpaTOPHBIX
- KayecTBEHHOE OIpeJeNieHHe yIriepoJa U | ONBITOB M NMPAKTHYECKUX PadOT MO MOJYYEHUIO U
BOAOPOJa B OpraHNYCCKUX BCIICCTBAX, HU3YUYCHUIO OPraHNYCCKUX BCIICCTB.
- O3HaKOMJIeHHe ¢ oOpasuamu IulactMmacce, | [lpeacraBnsare  pe3ynbTaThl  SKCIEpUMEHTa B
Kay4yKOB U PE3UHBI, ¢opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
- MOJENUPOBAaHHE MOJIEKYJ YIJIEBOJOPOJIOB U | peakLuil U JenaTh BHIBOJbI HA UX OCHOBE.
TaJIOrCHOIIPOU3BOAHBIX. HpOBO}II/ITL BBIYMCIICHU JJIsA OIpCaACIICHUSA
- [IpakTuyeckue paboTHI: MOJIEKYJISIpHON bopmybl OpPraHuYecKoro
Ne 1. Tomy4eHue aTUIICHA U N3YYEHHE €TO CBOMCTB. | BEMIECTBA, [0 YPAaBHEHHIO XUMHUECKOW PEaKIInH.
- PacuérHble 3a1aun: CamocToATeNbHO IUIAHUPOBATh U OCYIIECTBIIATH
- OmpejieieHHWE  MOJIEKYISIpHOH  (OPMYIBI | CBOIO MTO3HABATENBHYIO IEATEILHOCTD; IPUHIMATh
OpPraHUYECKOro BEIIECTBA M0 MAacCOBBIM JIONSIM | aKTUBHOE y4dacTHe B  TPYNINOBOH  yueOHOMH
dTOMOB XUMHYCCKHUX 3JICMCHTOB, ACATCIIBHOCTHU
- pacy€Thl 10 YPAaBHEHUIO XUMUYECKOHN peakinu

Paspean 3.

Kucaoponcoaep:kammue

opraHuvecKue

COCIMHCHUSA




3.1

Cnuptsl. ®enon

[IpenenbHbie 0THOATOMHBIE CIUPTHI: METAHON U
3TaHOJ, XMMHYECKOEe CTpoeHHue, (U3UYECKue Hu
XUMHUYECKUE CBOMCTBA (peakuuu C aKTUBHBIMU
MeTaJlJlaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHE),
MIPUMEHEHUE. Bonopoanas CBSI3b.
OU3MOIIOrNYecKoe ACWCTBUE METAHONIA U dTaHOJA
Ha OpraHu3M 4YeJIOBEeKa.

MHOroatoMHbI€  CHOUPTHI:  STUWICHIJIUKOIL U
JIMIIEPUH, XUMUYECKOE CTpOeHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBa (B3aUMOJICHCTBUE CO
IIEJIOYHBIMU METaJUTaMH, KaueCTBEHHAs pPeaKiMs
Ha MHOTOaToMHbIe crnupThl). Duznogoruyeckoe
JICHCTBUE Ha OpraHu3M uenoBeka. [IpumeHenue
TIIMLEPUHA U ATHIICHTIIUKOJISL.

®enon. CtpoeHue MOJEKYNbl, (QU3NYECKUE U
XUMHUYECKHe cBoicTBa (eHona. ToOKCHUYHOCTH
(denona, ero ¢GU3MOIOTUYECKOE JEHCTBUE Ha
opranusMm uesnoBeka. [Ipumenenne denona
MPOU3BOIHBIEC TJIMIIEPUHA U BBICIIUX KapOOHOBBIX
KHUCJIOT. [ 'uIponun3 sxupoB

3.3

Yrnesoanl

VYrneBoasl: cOCTaB, KilacCU(UKAIUSA YIIEBOAOB
(MoHO-, mu- W monucaxapuisl). [nokoza —
MIPOCTEUILINNA MOHOCaxapuu: 0COOEHHOCTH
CTPOEHHSI MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE
CBOWCTBAa  TJIIOKO3bI  (B3aUMOJEWCTBHE  C
ruapokcuaoM Meau(ll), okucienne amMMmuayHbIM
pactBopoM okcuna cepedpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HaXOXKJIEHUE B MPHUPOJIE,
NPUMEHEHHE TIJIFOKO3bI, OMOJOrMYecKas poJjib B
KU3HEJCATEIbHOCTY ~ OpraHu3Ma  4esoBeKa.
®dorocuHTe3. DpykTO3a KAaK H30MEP TIJIIOKO3BI.
Caxapoza — TpPEICTaBUTENb  JIMCAXapUOB,

PackpeiBath  CMBICH =~ HM3y4aeMbIX  MOHSATUU
(BBISBIIATH 1504 XapaKkTepHbIC MPU3HAKH),
yCTaHaBJIWBAaTh MX B3aUMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIIME TOHSATUS HPU  ONHUCAHUM
COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX
COCTUHEHUN.

Ucnons3oBarh XMMHUYECKYIO CHUMBOJIUKY  JUIS
COCTABJICHUSI MOJIEKYJSAPHBIX M  CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOM) bopmy
OpraHUYE€CKUX BEIIECCTB.

VYcranaBnuBaTh MPUHAIJICKHOCTh  BEIIECTB K
ONpPENIETICHHOMY KJIACCY IO COCTaBy M CTPOEHUIO,
Ha3bIBATh UX MO0 CUCTEMATUYECKOW HOMEHKIIATYPE;
MIPUBOJIUTHh TPUBUAJIbHBIC HA3BAHUS

OTJEIBbHBIX MpeCTaBUTENCH
KHUCJIOPOCOACPIKAIINX COSTUHCHUH.
XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHHE,
(u3nuecKre 1 XUMUYECKHE CBOICTBA, BayKHEHIIINE
CIOCOOBI TIOJIYYEHHS] TUITUYHBIX TMPEACTaBUTENCH
pa3NMYHBIX  KJIACCOB  KHUCJIOPOJACOAEPKALIUX
COCMHEHUIN (MeTaHoja, J3TaHOJa, TJIUIEPUHA,
(enona, dbopmanbaeruma, aneTanbIeruaa,
YKCYCHOM  KHUCIIOTBI,  TJIFOKO3BI,  Caxapo3kl,
Kpaxmana, [EeJUTI0N03bl); BBISBISATh T€HETHUYECKYIO
CBSI3b MEXKJIy HUMU M TIOATBEPKIATh €€ HaIN4He
YPaBHEHUSIMU  COOTBETCTBYIOIIMX XHUMHYECKUX
peakmuii ¢  WCIOJB30BAaHUEM  CTPYKTYPHBIX
bopmyt.

OnuceiBaTh COCTaB, XHUMHYECKOE CTPOCHHE |
MPUMEHEHHUE  JKUPOB,  XapaKTepU30BaTh  UX
3HAYCHHE JIJIS KUZHEIEATCTILHOCTH OPTraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3ACHCTBUS Ha JKUBBIC
OpTaHU3MBI OTIpeIeTICHHBIX OpraHUYECKHUX




THJIPOJIN3 Caxapo3bl, HAXOXKIECHHE B IPUPOJE U
MIPUMEHEHHUE.

Kpaxman wu wmemnwosiozda Kak — [PUPOIHBIE
MOJIMMEPBI: CTPOCHHE Kpaxmala M LEJUIIOJIO3BL,
¢usnyeckue M XUMHUYECKHE CBOMCTBa Kpaxmala
(ruaponus, KauyecTBEHHAs peakluus € HOJOM).
JKCIEepUMEHTAJIbHbIE  MeTOAbl  HM3Y4YeHHs
BelleCTB U X NMpPeBpallleHuii:

- JJaGopaTropHbI€ ONBITHI:

- TOPEHUE CIIUPTOB;

- B3aUMOJICHCTBUE TJMIEPUHA C TUAPOKCUAOM
meau(1l);

- Ka4YeCTBEHHbIE PEAKIMH AJIbJIETHI0B (OKHCIEHUE
aMMHauHbIM pacTBOPOM OKcuAa cepedpa u
ruapokcuaoM meau(1l));

-B3aMMO/ICHCTBUE Kpaxmasa ¢ HOJI0M.

- [IpakTuyeckue paboTHhI:

Ne 2. CBoiicTBa pacTBOpa yKCYCHOM KUCJIOTHI.

- Pacuérnble 3aaun:

- ompejaereHHE  MOJEKYISIpHOW  (opMyIbl
OpPraHMYECKOT0 BEIIECTBA IO MAacCOBBIM JOJSAM
aTOMOB XHMHYECKHX OJJIEMEHTOB M II0 Macce
(00bEeMY) IPOIYKTOB CTOPAHUS;

- pacu€Thl 10 YpPaBHEHUIO XMMHUYECKON peakliuu

BEIIECTB, TMOSICHATH HA MPUMEPAX CIIOCOOBI
YMEHBUICHUS
y4acTUe B TPYIIOBOM y4eOHOM eATeTbHOCTH

Pa3nen 4.
A3oTcoaepaxaime
OpraHuvecKue
coeTUHEHHU

4.1

AMUHBI. AMUHOKHCIIOTHI.

benkn

AMVHBI: METWIAMUH - MIPOCTENIINN
MIPEACTaBUTENb AMMHOB. COCTaB, XHMMHYECKOE
cTpoeHHe, (U3NYECKHe U XUMHUYECKHUE CBOMCTBA
(peakuuu

PackpeiBaTh ~ CMBICT  HM3y4aeMbIX  MOHSTUU
(BBISBJIATH ux XapaKkTepHbIE MIPU3HAKN),
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATUS NOPU  ONUCAHUMU




C KUCJIOTaMH U FOPEHUS ), HAXOXKACHHUE B IIPUPOJIE.
AMHUHOKHCIIOTBI Kak amM(OTepHble OpraHuYecKHue
coenuHeHus.  Dusmyeckue U XUMHUYECKHUE
CBOMCTBAa aMUHOKHCIIOT (Ha NpuUMepe INIHULHUHA).
buonoruueckoe 3HaueHue aMHHOKUCIOT. CHHTE3
HENTUIOB.

benku kak npupoxassie noiauMmepsl. [lepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OEJIKOB.
XUMHYECKHE  CBOMCTBa  O€IKOB:  THUIPOJIU3,
JIeHaTypalus, KaueCTBEHHbIE pEaKIMK Ha OeNKH.

JKcnepuMeHTATbHbIE METOBbI U3ydeHus
BellleCTB U UX NMPeBpaAIlleHUN:
- JlemoHCTpanuu:

- IeHaTypalysi OCIIKOB IIPU HarpEeBaHUH,
- IIBETHBIC PEAKIINHU OEJIKOB

COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX
COCTUHEHUN.

Hcnons3oBaTh XUMUYECKYIO CHUMBOJIUKY  JUIS
COCTABJICHHSI MOJICKYJSIPHBIX M  CTPYKTYPHBIX

(pa3BépHyTOH, COKpaIEHHO) bopmy
OpPraHUYeCKUX BEIIECTB.
Ompenenarb  NPUHAIJICKHOCTh  BEIIECTB K

ONpPENIETICHHOMY KJIACCY IO COCTaBy M CTPOEHUIO,
Ha3bIBaTh UX 110 CUCTEMAaTUYECKON HOMEHKIIATYPE;
IPUBOAUTh TPUBHUAIIBHBIE HA3BAHMS OTAEIIbHBIX
IIPEICTABUTEIICH.

XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHUE,
(u3HUecKre 1 XUMUIECKHIE CBOMCTBA, BAYKHEHIIIHE
CHOCOOBI TONYyYEHUs] TUIUYHBIX IpeICTaBUTENeH
a30TCOJEpKAIIUX  COEIUMHEHUN  (MEeTUIaMHHA,
TJIMIMHA, OCTIKOB).

OnucelBaTh  COCTaB, CTPYKTYpPY, OCHOBHBIE
CBOMcTBa O€NKOB, TOSCHATH Ha MpHUMepax
3HaueHue OEIKOB JJIsl OpraHru3Ma YeJIoBeKa.
Hcnonp30BaTh  €CTECTBEHHO-HAYYHBIE  METOJIbI
Mo3HaHUs —  HaOmoAgaTb W OIKUCHIBATH
J€MOHCTPALIMOHHBIN YKCIIEPUMEHT.
CaMoCTOATENbHO TJIAHUPOBATh U OCYIIECTBISATH
CBOIO [T03HABATENbHYIO ACATENbHOCTh; IPUHUMATh
aKTUBHOE ydacTHE€ B TPYNIOBOW  y4yeOHOM
JeSATETbHOCTH

Pa3nea. S.
BbicokoMoO/IeKYJISIPHBIE
CoOeAMHCHUA

5.1

[Tnactmaccel. Kayuyku.
Bosokna

OcHOBHbIE TTOHSTHS XUMHH
BBICOKOMOJICKYJIIPHBIX ~COEIUHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE€  3BEHO, CTETIECHb
MOJINMEPHU3alluK, CPeNiHsAsS MOJIEKYJsipHas macca.

BJ'Ia)ICTB HU3Yy4aCMbIMH XUMHWYCCKUMU NTOHATUAMMU:
PaCKpbeIBaAT6 CMBICIT HU3Yy4YaCMBIX MOHSATHH W
NPUMCHATH 3THU IMOHATHA MPU OIMMCAHNUN COCTAaBa U
CTPOCHHUS BBICOKOMOJICKYJIAPHBIX OPraHUYCCKHUX




OcHoBHbIE METO/IbI CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEMHEHUMN -
MOJINMEPU3ALUs U ITOJIMKOHICHCALIMSL.
[Inactmaccbl  (HOJAMATWIIEH,  MOJIMIPONMIICH,
MIOJINBUHUJIXJIOPU, TONUCTHPOd). HatypanbHelii u
CHUHTETHYECKUE Kay4yKH (OyTaaneHoBBIH,
XJIOPDOIIPEHOBBIM ¥ M30MpEHOBBIN). Bonokna:
HaTypaJbHbIE

(xmomok,  mepcTb,  WENK), HCKYCCTBEHHbIE

(ameTaTHOE BOJIOKHO,
BHCKO032), CHHTETHYECKHE (KaIlPOH U JIABCaH).

JKCNepuMeHTAJIbHbIE METObl U3y4YeHHS
BelleCTB U UX NpPeBpalleHuii:
- JleMOHCTpanuu:

- O3HaKoMJIeHHE ¢ oOpa3uaMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYyKOB

BEIIECTB, JUISI OOBSICHEHHUS OTACTHHBIX (PAaKTOB H
SIBJICHHI.

Hcnonb30BaTh XUMHYECKYIO CHMBOJHKY  JUISI
COCTABJICHUSI CTPYKTYPHBIX (OpPMYJT BEIIECTB H

yYpaBHEHUH peakuuii MOJINMEPU3ALIUU 51
MOJIMKOHICHCALINH.
OnuceiBaTh  COCTaB, CTPOCHHUE,  OCHOBHBIC

CBOICTBa KayuyKOB, HauboJjee pacrpoCcTpaHEHHbBIX
BUJIOB IIJIACTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3IUYHbIX OTpacisx. Hcnonb3oBath
€CTECTBEHHO-HAyYHbIE  METOJbl  IO3HAHUS —
HAOMIOaTh W  OMKCHIBATH JE€MOHCTPAIIMOHHBIN
SKCIEPUMEHT

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

TEMATUYECKOE ITNTAHNPOBAHUE
11 KJTACC (ounas ¢opma o6yuenusi) u 12 KJIACC (ouHo-3a0uHast popma oOyueHHs)

1 gac B Hexemro, 34 Jaca B roJ

Konnue
Ne | HammeHnoBaHue pa3aenos u
CTBO IIporpamMmmMHoOe conepxaHue OCHOBHBIE BU/IbI JESATEILHOCTH 00YYaIOIINXCS
n/n | TeMm yuyeOHOro npeaMera
4acoB
Paznen 1. Teopernueckue
OCHOBBI XUMUU
1.1 | Ctpoenue aToMOB. 3 Xumnyeckuii snemeHT. AtoM. CoctaB aroma, | PackpbiBaTh ~ CMBICI ~ H3Y4aeMbIX  IOHATHI
Ilepunonnuecknii 3aKOH U W30TOIBI. OneKTpoHHas o0Oosiouka. | (BBISIBISATh ~ UX  XapaKTepHble  TNPHU3HAKH),

HCpI/IOI[I/I‘-ICCKaSI cucrema

DHepreTHyeckue ypOBHH, MOAYPOBHH. ATOMHBIE
opburanu, S-, p-, d-, f-amementer. OcobeHHOCTH

YCTAaHABJIMBATb UX B3aNMOCBA3b.




XUMHUYECKHUX DIIEMEHTOB
J.. Mennaeneena

pacmpenelieHuss JJEKTPOHOB TIO OpOUTAISM B
aToMax  MaJblX W OOJNBIIMX  TEPUOMIOB.
DneKTpoHHas: KOHPUTYpAIIHS AaTOMOB.
[Tepuonuueckuii 3axkoH u [leproanueckas cucrema
xumudeckux emeHToB J1. 1. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuoanueckoit
CHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOMU
TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MCHCHHUS CBOMCTB XHMHMYECKHX DJIEMCHTOB H
o0pa3yeMbIX MU HPOCTBIX U CIOXKHBIX BEIIECTB
o  rpynmaM M IepuojaM.  3HAdyeHHe
MEPUOIUYECKOTO 3aKOHA U CUCTEMbI XMMUYECKUX
anemenToB J[.M1. Menneneesa B pa3BUTHHM HAYKHU.
DKCIepUMEHTAIbHbIE METOJIbI U3YUECHUS BEILLECTB
U UX IPEBPALLECHUMN:

- JleMOHCTpanuu:

Buast  tabmunr  «llepuoamueckas  cucrtema
XuMHYecKux 3neMeHToB [.M. MeHaeneeBay

PackpsiBath cMbICT ieproaudecKkoro 3akona /I, 1.
Menpeneesa u JEMOHCTPUPOBATh ero
CHCTEMATH3HPYIOIIYI0,  OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKILIMH.

XapakTepru3oBaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHMYECKHX JIEMEHTOB |—4 eprooB, HCIIONb3Ys
MOHATUS  S-, P-, O-2JIEKTpOHHBIE OpOUTAIH,
JHEPreTUYECKUE YPOBHHU.

OOBSCHATH 3aKOHOMEPHOCTU W3MEHEHHUS CBOWCTB
XUMHMYECKHX JJIEMEHTOB U HX COCIMHEHUH II0
nepuoaaMm u rpynnam [lepuoguueckoit cucremsl /1.
. Menneneena

1.2

CtpoeHue BeliecTna.
Msoroo0pasue BeLecTB

Crpoenue BemiecTBa. XUMHUYECKasi CBs3b. Bumabl
(KoBaJIeHTHAsl HETOJIApHAs W TOJIIpHAsi, MOHHAS,
MeTaJUTM4ecKasi) W MEXaHW3Mbl 00pa3oBaHUS
XUMHUYECKON CBs3W (OOMEHHBII U JOHOPHO-
akuenTopHselif). Bogoponnas cBsi3p. BaneHTHOCTS.
DNeKTpoOTpULATENbHOCTh. CTENEeHb OKHUCIICHUS.
KatnoHnbl 1 aHMOHBL.

BemiectBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO
CTpOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbel KpUCTANIMYECKUX PEHIETOK U CBOMCTBA
BEIIECTB.

[lonssTue o aucnepcHbix cucremax. VcTuHHBIE
pactBopbl. KonudecTBEeHHBIE XapaKTEPUCTUKH
pacTBOPOB (MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE).

PackpeiBath ~ CMBICH ~ HM3y4aeMbIX  MOHSTUU
(BBIOENATH WX XapakTepHbIE MPHU3HAKU) U
MPUMEHSATH 3TH MOHATHS IIPU OMMCAHUU COCTaBa U
CTpOEHHS BEIIECTB, ISl OOBSICHEHUS OTIENbHBIX
(hakTOB U SABJICHUM.

Onpenenarsb BU/IBI XHUMHYECKOM CBSI3U
(KoBaJIEHTHOM, HOHHOM, METaJIMISCKOM,
BOJIOPOIHOI) B COE€IUHEHMSX; THII
KPUCTAJUTMYECKOU pEETKU KOHKPETHOTO
BEIIECTBA.

Onpenensnf, BaJICHTHOCTb MW CTCIICHb OKHCJICHUSA
XUMHUYCCKUX 9JICMCHTOB B COCAUMHECHUAX
Pa3IMIHOIO COCTAaBa.




Knaccudpukanus HEOPraHMYECKHX COCIUHCHHM.
HomeHnkiiatypa HEOpraHM4ecKux BEIIECTB.
DKCHEepUMEHTAIbHBIE METOJIbI U3YUCHHS BEIECTB
Y WX TPEBPALLECHUN:

- JlemoHCTpanuu:

- MOJEIH KPUCTAIUIMYECKUX PEIIETOK.

- PacuérHble 3agaum:

- pacueThl C UCMOIb30BAHUEM MOHATHUS «MacCCOBas
JIOJISI PACTBOPEHHOI'O BEUIECTBA

1.3

XUMHYECKHE pCaKnuu

Xumunyeckas peaxkuus. Knaccudukanus
XUMUYECKHX pEaKkIMii B HEOPraHMYECKOW W
OpPraHUYECKON XMMHH. 3aKOH COXPAHEHHs MAacChl
BELIECTB; 3aKOH COXPaHEHUs U IpeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh  peakuuu, €€  3aBUCUMOCTb  OT
pa3nuuHbX (akTopoB. OOpaTuMmble peakuH.
Xumuueckoe paBHOBecHe. PaKTOPBI, BIUSIOIINE
Ha  COCTOSIHUE  XMMHYECKOIO  PaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutnueckas auccounanus. CHIBHBIE U
ciabple 3nekTponauThl. Cpena BOJIHBIX pacTBOPOB
BELIECTB: KHCJas, HEUTpalbHas, IIEIOYHAs.
Bonopoansrit

nokazatenb (pH) pactBopa. Peakiuu wuOHHOTO
oOMeHa B OpraHM4ecKOW U HEOpraHUYEeCKOH
XUMHH. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [loHsTHe 00 3J€KTpoIM3€e paciyiaBOB U
pacTtBopoB cosiell. [IpumeHnenne anekTponunsa.
DKCrepuMEeHTAIbHbIE METObl N3YUYE€HUS BEIECTB
U UX NPEBPALLEHUN:

- JlemoHCcTpanuu:

- pa3IoKEHHE  MEpOKCHAA  BOAOpOAA B
MIPUCYTCTBUH KaTaJIN3aTOpA.

[IpoBOANTH BBIYUCICHUS C HCIOJIB30BAaHUEM
MOHSITUS «MaccoBas JI0JIsl BEIIECTBA B PACTBOPE.
Brnagets n3ydaeMbpIMU XHMHYECKUMU

noHATUSAMH. OOBSICHATH 3aBUCHUMOCTH CKOpPOCTH
XUMHYECKON peakInu OT Pa3INdHbIX (PaKTOPOB.
OnpenensaTh XapakTep CMEIICHUS XUMHYECKOIro
paBHOBECHsI B 3aBHCHUMOCTH OT BHEIIHETO
BoznericTBus (mpunnun Jle [larense).
CocTaBiaTh ypaBHEHUS pEaKIUW Pa3TUIHBIX
TUTIOB; TIOJIHBIE M COKpAIIEHHBIE YPaBHEHUS
peaknuii MOHHOTO OOMEHA, Y4YUTHIBas YCIIOBUS,
IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA.
Hcrnonb30BaTh  €CTECTBEHHO-HAYYHBIE  METO/IBI
MO3HAHUS — IPOBEICHUE, HAOIIOICHIE U ONTUCAHKE
XUMHYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC
U 1a0OpaTOPHBIE OMBITHI, MPAKTUYECKUE PAOOTHI):
M0 ONpEAETCHUI0 Cpeabl BOJHBIX pPAacTBOPOB
BEIIECTB, pEaKUUid HOHHOTO OOMEHa, BIHUSHUIO
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh PEAKIIHH.
CnenoBaTh mpaBujaM MOJIB30BAHUS XUMUYECKOU
Mocy/iol  u  JabopaTOpHBIM  O0OpPYIOBAHHEM.
[IpencraBasTh pe3ynbTaThl

XUMHYECKOTO DJKCIIEpUMEHTa B (OpMEe 3arucH
yYpaBHEHUU COOTBETCTBYIOIIMX PEAKIUil U JeaTh
BBIBOJIBI HA UX OCHOBE.

[IpoBoauTh  BBIYMCIEHUS TI0O  YPaBHEHUSAM
XUMHYECKHX  peakmwid, B  TOM  YHCJC
TEPMOXHUMHYECKHUE PACUETHI




- JJabopaTopHbI€ OIBITHI:

- IPOBEJIEHUE PEaKIMii HOHHOTO 0OMEHa;

- OINpeJelieHue Ccpeabl pacTBOPOB BEIIECTB C
IIOMOIIBK YHUBEPCAIIBHOTO UHIUKATOPA.

- [IpakTuyeckue paboOTHI:

Ne 1. Bausinue pa3muHbIX (GakTOpPOB HA CKOPOCTH
XMMHYECKON PEAKIUU.

- PacuérHble 3a1aun:

- pacyeTsl M0 YPaBHEHMSIM XUMHUYECKUX PEaKIIHi,
B TOM YHCJIE€ TEPMOXUMHUYECKHE PACUETHI

Paznen 2. Heopranuueckas
XUMHS

2.1

Meranibsl

Meraisl. ITonoxenune METaJUIOB B
Ileprognueckoi cucTeMe XUMUYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTaisioB. O0mue ¢pu3nveckue cBOMCTBa
MetamnoB. llpuMeHenue MeramnoB B OBITY,
npupone M TexHuke. CnuaBel  METaNJIOB.
DNEKTPOXUMHUECKUN psil HAPSKEHUI METaJUIOB.
O6ume cnocoObl mosyueHust MetayioB. Kopposus
MeTaiioB. CocoObl 3aIUTHI OT KOPPO3HUH.
OOmiast  XapakTepUCTHKa METaJJIOB  TJIaBHBIX
MOATPYIII (IA-rpynna, ITA-rpynna)
[lepnognueckoit CUCTEMBI XUMHYECKHUX
3JIeMEHTOB. AntoMuHUI. AMQoOTepHbIE CBOHCTBA
OKCHJIa U TUJIPOKCH]IA AIFOMUHHS.

OO6mast XapakTepUCTUKAa METAUIOB IMOOOYHBIX
noarpynn (b-rpynm) ITlepuoanueckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB: Me€Jlb, IMHK, XPOM,
kKene3o. Baxuedmue COSAVHEHUS METalIOB
(OKCHUIBI, THAPOKCHUIBI, COJIH ).
OKCIepUMEHTAJIBHBIE METOBI N3YUYEHHUS BEILECTB
Y UX TIPEBPAILECHHN:

PackpeiBath  CMBICH ~ HM3y4aeMbIX  MOHSATUU
(BBIIENATh WX  XapaKTepHbIC TMPU3HAKU) H
MPUMEHSTD 3TU MOHATHUS MPU OMMUCAHUU COCTaBa U
CTPOCHHUSI BEIIECTB, JUISI OOBSICHCHHUS OTACIBbHBIX
(hakKToB U SABJICHUM.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIECMEHTOB — METAJJIOB 1 UX COCIUHCHUMN
C YYETOM CTPOECHHUS UX aTOMOB U IIOJIOKECHUS B
[Tepuonnueckoit cUCTEME XUMUYECKHUX 3JIEMEHTOB
. . Menneneena.

XapakTepru3oBaTh (omuceIBaTh) o0miue
XHMHYECKHE CBOMCTBA METAIIOB, UX BaKHEHIIIMX
COCAMHEHMH, TMOATBEpXKIasg 3ITO  ONUCAHUE
npuMepamMu ypaBHEHUH COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIMi; MPUMEHEHUE METAIJIOB B
Pa3MUYHBIX 00JIACTAX, @ TAKXKE UCIOIB30BaHUE UX
I CO3JaHUSI COBPEMEHHBIX MATEpHAIIOB U
TEXHOJIOTHH.

OnucelBaTh CHOCOOBI  3alIATHI  METAIOB  OT
KOppOo3uH. PacKpbIBaTh CyIIIHOCTb OKUCIUTEIBHO-




- JlemoHCTpanuu:

- KoJuieKuus «MeTaisl U CIIIaBbD».

- JJabopaTopHbIE OMBITHI:

- B3aUMOJICHCTBME THUIPOKCHAA AIIOMUHHS C
pacTBOpaMu KUCIIOT U LIEN0YEH;

- KQUeCTBEHHbIE PEAKLIMU Ha KATUOHBI METAJUIOB.

- [IpakTuyeckue padboOTHI:

Ne 2. Pemenue skcrepUMEHTAIbHBIX 3a1ad IO
teme «MeTajuibly.

- PacuérHble 3a1aun:

- pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa peaKkiuu, €CIM OJIHO U3 BELECTB JJaHO B
BHJIE pACTBOPA C ONPEIECICHHOW MAacCOBOW JTOJIEH
PacTBOPEHHOIO BEIIECTBa

BOCCTAHOBUTEIBHBIX  pEAKUHM  MOCPEACTBOM
COCTaBJICHUS  JJIEKTPOHHOro  OajlaHca  ATHX
peaKuuii.

[IpoBoauThH peaxuumu, MOJITBEP K IAIOIIUE
XapakTEepHbIE CBOWCTBA M3y4aeMbIX BEIIECTB,
pacrno3HaBaTh OINBITHBIM MYTEM HOHBI METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX.
Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE  METO/IbI
MO3HAHUS — ITPOBEICHUE, HAOIOICHIE U OTIICAHHE
XUMHYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPAIIIOHHBIE
1 J1a00paTOPHBIC OMBITHI, TPAKTUYECKHE PAOOTHI).
[IpencraBisaTh PE3yNIbTATHI XUMHUYECKOT0
JKCIIEpUMEHTa B (opMme 3amucu  ypaBHCHHMA
COOTBETCTBYIOIIMX PEaKUUN U JIeNaTh BBIBOJBI Ha
UX OCHOBE.

CnenoBarh mpaBujaM MOJIB30BAHUS XUMHUYECKOM
TOCYI0¥ M JIa0OPAaTOPHBIM 00OPYIOBAHHEM.
[IpoBoauTh  BBIYMCIEHUS TI0O  YPaBHEHUAM

XUMHUYECKHUX peaKuuii. CamMocTosATEnbHO
IUTAHUPOBATh u OCYILECTBIIATh CBOIO
MI03HABATENBHYIO

JEATENIbHOCTh; NPUHUMATh AKTUBHOE Yy4acTUE B
TPYIIIOBOM y4eOHOM NeITeTbHOCTH

2.2

HewmeTraiel

Hemeramnbr. [lonoxenue HEMETAIIJIOB B
[Tepuonnueckoit cucTeMe XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTpPOCHUS
atroMoB. Dusuyeckue CBOWCTBA HEMETAJIOB.
Annorponust HEMETAILIIOB (Ha npumMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEHIINX HEMETAJIOB
(ramoreHoB, cepsl, a3oTa, (pocdopa, yriepoma u
KpeMHHUS). Oxcuanl HEMETAILIIOB.

PackpeiBaTh  CMBICI ~ HM3y4aeMbIX  IHOHITHH
(BBLOENATH WX  XapaKTEpHblE MpPU3HAKU) U
MIPUMEHSTH 3TU MOHATHSI IPU ONMCAHUU COCTaBa U
CTPOEHHS BEUIECTB, JUIsl OOBSICHEHUS! OTIENbHBIX
(aKTOB U SBJICHUH.

OOBsACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAIIIOB U UX COCIMHEHHUU C Y4ETOM
CTpOEHHSI UX AaTOMOB M  TIOJIOKEHUS B




Kucnoponconepxamue kuciotel. BogoposgHsie
COEIMHEHHST HEMETAJIJIOB.

DKCTepUMEHTAIBHBIE METOBI U3YYCHUS BEIIECTB
1 WX TIPEBPAICHUN

- JlemoHCTpanuu:

- 00pa3Iibl HEMETAIIOB;

- B3aUMOJCHCTBHE MEOU C a30THOM KHCIOTOM
Pa3IMYHON KOHIICHTPALIHH.

- JJaGopaTopHbI€ ONBITHI:

- Ka4eCTBEHHBIC PEaKIMM HAa aHWOHbI U KATHOH
aAMMOHHMSI.

- [IpakTnyeckue pabOTHI:

Ne 3. Pemienue 3KkcnepUMEHTalbHBIX 33434 IO
teMe «Hemeramiby.

- PacuéTHrie 3agaun:

- pacyeThl MacChl BEUIESCTBA WM 00beMa ra3oB 10
W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIA
00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIUU
BEILIECTB; pacueThl Macchl (0Obema, KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEaKIUU, €CIH OIHO U3
BEIECTB IMEET MIPUMECH

2.3

CBs3b HEOPTraHUYCCKUX U
OpTraHU4YC€CKUX BCIICCTB

Heoprannueckue u OpraHuyeckue KHCIOTBHI.
Heoprannueckue W OpraHM4ecKHe OCHOBAHMS.
AMoTepHbIE HEOPraHMYECKHe M OpPraHHYECKue
COCJIUHCHMUS. I'eneTnueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB

[Tepuonnueckoit cUCTEME XUMHUYECKHUX 3JIEMEHTOB
. . Menneneena.

XapakTepus3oBaTh (omuceIBaTh) obmue
XUMUYECKHE CBOMCTBa HEMETAJIOB, ux
BOXHEUIIMX COEAUHEHHM, TIOATBEPKAAS ITO
ONnucaHue IpUMEPAMHU YpaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ.
XapaKTepI/I3OBaTI> BINAHHUEC HCMCTAJVIOB M HX
COGI[I/IHCHI/Iﬁ Ha JXUBBIC OPraHU3MBI; OIKMCBIBATH
IIPUMCHCHUC B Ppa3INIHbIX obnacTIx
HpaKTI/I‘-IGCKOI\/JI JACATCIIBHOCTH YCJIOBCKA.
HOI[TBep)KI[aTL CyHIeCTBOBAaHUC reHEeTUYECKOM
CBA3M MCKAY HCOPraHMYCCKHMMU BCHICCTBAMU C

MOMOIIbIO ypaBHEHUI COOTBETCTBYIOIIUX
XAMHYECKHUX PEaKIUM.

PackpriBath CYLIHOCTh OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX  PEAKIHH  MOCPEACTBOM
COCTaBJIEHUS  JJEKTPOHHOro  OalaHca  ATHUX
peaKuuii.

[IpoBoauThH peakuuu, MOATBEPKIAIOIINE

XapaKTepHble CBOMCTBA H3Yy4aeMbIX BEUIECTB,
pacrio3HaBaTb  OINBITHBIM  NYyTEM  aHUOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpax.
Hcnonp30BaTe  €CTECTBEHHO-HAYYHBIE  METOJIBI
MIO3HAHUS — [IPOBE/IEHUE, HA0JIO/IEHUE U ONTMCaHUE
XUMHYECKOI0 SKCIIEPUMEHTA (IEMOHCTPALIMIOHHBIE
1 1a00paTOpPHBIE OMBITHI, MPAKTHUYECKHE PaOOTHI).
[IpencraBasTob pe3yabTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX PEAaKLUH U JAeTaTh BHIBOABI Ha
UX OCHOBE.

CrnenoBarh npaBujiaM TOJb30BAHUS XUMHYECKON
TIOCY/I0H M JJa0OPATOPHBIM 00OPYTOBAHUEM.




[IpoBoauTh  BBIYMCIECHHS MO
XUMUYECKUX PEAKLUN.
CamocTOsITEebHO TJIAHUPOBATh U OCYILECTBIATH
CBOIO [1I03HABATENBHYIO JIESTEIBHOCTD; IPUHUMATh
AKTUBHOE Yy4yacTHE B TPYNIOBOH  y4eOHOM
JEATEIbHOCTH

YpaBHEHHSIM

Pazgen 3. Xumug u Ku3Hb

3.1

XUMHS U )KU3Hb

Ponp xumum B 00€CIIEUCHUM DKOJIOTHUECKOM,
SHEPreTUYECKOW M  TMHIIEBOH OE30IacHOCTH,
pa3Butun  MenunuHbl. [loHATHE O Hay4HBIX
METOJIaX II03HAHWUS BEIIECTB M XHUMHYECKUX

peaKuuid.
[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIUIAX
MMPOMBIIIJICHHOI'O IMOJIYYCHUA BaKHEHIITIX

BeIECTB (Ha MpUMepax MPOU3BOJCTBA aMMHUAKa,
CEpHOI KUCIIOTBI, METAHOJA).

UenoBek B MHpE BELIECTB, MaTepUAIOB U
XUMUYECKUX PEAKIUWA: XUMHUS U 3]I0pPOBHE

YeII0BEKA; IIpaBUIIa UCIOJIb30BAHUS
JIeKapCTBEHHBIX
[IpenapaTos; IpaBUiIa 0e30macHOro

WCIIONIb30BaHUs TPENapaToB OBITOBOW XMMHHU B
IOBCEIHEBHON JKM3HHU. bLITOBasg XuUMHYecCKas
rPaMOTHOCTb

PackpeiBarth  posib XMMHM B PEUICHUHU
SHEPreTUYECKUX, CBIPbEBBIX U HSKOJOTMYECKHUX
npoOJieM YeIOBEYEeCTBA, OIUCHIBATH OCHOBHBIC
HaIlpaBJCHUsl PA3BUTUS XUMUYECKOM HAyKH H
TEXHOJIOTHH.

[IpuMeHsaTh TpaBUIa 0€30MACHOTO OOpAIICHHS C
BEILIECTBAMHM, HCIIOJb3YEMBIMU B TMOBCEIHEBHOMU
JKU3HHM, MPAaBHUJIA TTOBEACHUS B IEIAX COSPEIKCHHS
3I0POBbSl M OKPYXKAIOWIEH NPUPOAHONU CpEIbI;
NOHUMAaTh Bpel (OMacHOCTb) BO3JCHCTBUS Ha
JKUBBIE OPraHU3Mbl  ONPEACIICHHBIX  BEIIECTB
cMmbica nokazarens [1JIK, nmoscHsITh

HA  TOpUMepax  CHocoObl  yMEHBIIEHUS U
MPEIOTBPALLEHHS UX BPEIHOTO BO3JCHCTBUS.
AHanmuM3upoBaTh W KPUTHUYECKH  OLICHUBATh
HHpOpMAIIUIO, CBS3aHHYID C XUMHUYECKUMH
[poleccaMM M HX BIMAHUEM Ha COCTOSHHUE
OKpY>KaloIlEeH Cpeibl.

Ucnons3oBathb MOJTyYEHHBIE 3HAHUSA u
npencTaBieHuss o0 cdepax  JIE€ATENbHOCTH,
CBA3AaHHBIX C HAayKOH W  COBPEMEHHBIMU

TE€XHOJOTHSIMU, KaK OCHOBY JJisi OpPHEHTallUd B
BbIOOpe cBoel Oynymiel mnpodeccHoHalIbHON
JeSITeIbHOCTH.

[Ipunumath ywactue B OOCYXJAEHHUH MpPoOIEeM
XUMHUYECKOM M JKOJIOTMYECKOW HANpPaBICHHOCTH,




BBICKAa3bIBaTh ~ COOCTBEHHYIO  MO3UIIMIO IO
npobiieMe M TpejiaraTh BO3MOXHBIE MYTH €€
perieHus

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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