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INOACHUTEJIBHASA 3AIINCKA

Xumudeckoe 0o0pa3oBaHHWE, II0Jy4aeMO€ BBITYCKHMKaMH  00m1e00pa3oBaTeIbHON
OpPraHM3alUM, SBISETCS HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO  CITyXKHT
3aBEpINAIOIIMM 3TAallOM PEANM3aLUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEeME XUMHYECKOro 00pa3oBaHUsl. OTH 1LIEHHOCTHU
KacaroTCsl TIO3HAHMS 3aKOHOB HPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS M OOLIEH KYJIbTYpHI
YeJIOBeKa, a TAaKKEe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 310POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHne 0OyJarOUINXCs HA YPOBHE CPEIHETrO
o01rero 0o0pa3oBaHusl CpeCTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOTO ONpe/eIeHbl B NpOrpaMMe 10 XUMHU C YYETOM cHeun(uKd HayKd XUMUH, e
3HAUEHHS B IMO3HAHUM MPHUPOIBI M B MaTEPUAILHOM JKU3HH OOILIECTBA, a TAKKE C YIETOM OOIINX
HeNieil ¥ MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOylo poib B COBPEMEHHOMN
LUBWIN3ALUKU, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMupoBaHHE PAMOHATILHOTO HAYYHOTO MBIIUICHHS, B CO3J[aHUE [IEIOCTHOTO MPEACTaBICHHUS
00 OKpYXaroIeM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3H
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHMCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHass XMMHS KaK HaykKa CO3HMJaTellbHas, KaKk HaykKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INoOaJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbI 300POBBSL.

B cootBercTBUM C OOmMMH LENSIMH M MNPUHLIUMIAMH CpeIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuXcs, HEOOXOAUMYIO UM s
BI)Ipa6OTKI/I MHPOBO33PECHUYCCKHUX OPUCHTUPOB, YCICHIHOI'O BKIIIOYCHHUSA B XKHW3Hb COLMUYyMaA,

MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMUMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIeH XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHUI Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BeEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JO
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHHUs IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMHs» 0a30BOT0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHHMs TEOPETHYECKUH MaTepual H
(akTOJIOrMUECKUE CBEJCHHS O BELECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3Hau€HUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKUX MO3MIIHM,
rIIy0)Ke IMOHATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
OOBACHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUHM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHU C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JEsTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOIECCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ NPUMEHSTh €€ JUIsl MOMOJHEHUs 3HAHUHM, pelIeHus

MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJbHBIX MCCIEI0BATENbCKUX 3a7ad. B memom conepskanue



yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaromUXCsl MUPOBO33PEHUYECKON OCHOBBI IS TIOHUMaHUsI QUIOCOPCKUX UICH, TAaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOTO MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUUN MEXIy HOBBIMH (aKTaMU M TEOPETHUUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpOoOJieM, a Takke MmpodiieM cOepekeHust
HHEPTEeTUYECKUX PECYPCOB, CHIPHs, CO3/IaHUS HOBBIX TEXHOJIOTUI 1 MAaTEpHAIIOB.

B muane pemieHuss 3amad  BOCIMTAHHWSA, PA3BUTHUS M COLMANU3ALMU  O0yYarolIUXcs
IOPUHSATBIE MPOTpaMMON MO XUMHH IMOAXOABI K OINPEAENCHUIO COJAEpXKaHUS M TMOCTPOSHUS
npeaMeTa MpeayCMaTpuBaloT (OPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE TS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUS TPoOeM, MOUCKa, aHATN3a U
00paboTtkn wHMOpMaIMK, HEOOXOMAUMBIX JJIsi TPUHOOPETEHUS ONbITa IPAKTHYECKOW U
HCCJIEIOBATENHCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XUMUHM KaK HAa YPOBHE OCHOBHOTO OOIET0 00pa30BaHMs, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHUs, TP  ONpPEACICHHH COACPIKATEIbHOM
XapaKTepUCTUKU IIeJiel M3y4eHHs TMpeJAMeTa HampaBlIeHHEM I[EePBOCTEIIEHHON 3HAYUMOCTHU
TPaAWLIMOHHO TMpH3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATENbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHCHTOB MHpPOBOW KyJIbTYyphl. C METOIWYECKOW TOYKM 3pPEHUsS TaKOW TMOAXOA K
OTIpEICNICHUIO 1eNIel N3YUEeHUS MIPeIMEeTa SBJSIETCS BIIOJIHE OMPaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMHU HM3y4YeHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

GboOpMHpPOBaHHE CHUCTEMBbl XHMMHYECKHX 3HAHUN KaK BaKHEUINEH COCTaBIISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE TOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XMMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHHE
CYIIHOCTH JJOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEN
WX Pa3BUTHUS U CTAHOBJICHHSI,

dbopMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAayYyHBIX METOJaX MO3HAHHS BEIIECTB H
XUMHUYECKHX peakluid, HeOOXOAUMBIX sl MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIICCTB W XUMHUYCCKHX SIBJICHHWW, HMMCIOIIUX MECTO B TPHPOJAE, B TPAKTHYCCKOH U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHU U CIIOCOOOB JIEATEIHHOCTH, CBA3aHHBIX C HA0IOIeHHEM U 00BICHEHUEM

XUMHYCCKOI'0 OKCIICPUMCEHTA, CO6J'IIOI[CHI/ICM IpaBHJI 0e30I1acHOro OGpﬁU.IGHI/IH C BCICCTBaAMHU.



Hapsiny ¢ 3TuM, copeprkaTelibHasi XapakTepUCTHUKA LiesIel M 3a/1ad U3Y4YeHHUs IpeaMera B
porpaMMe 1o XMMHUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTENEHU OTAAETCS NPEANOYTEHUE IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydyeHMs,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHMKA 00ILIe00pa30oBaTeIbHONM  OpraHU3alyH,
BJIAJICIONIET0 He HAaOOpOM 3HAHM, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCO0aAMH U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B PEabHOM >KU3HU Ui PELICHHS
IPAaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM IpU U3ydeHMM HpeaMeTa «XUMHs» JOMHHUpPYIOLIEe 3HauYeHUe
nproOpeTaroT TaKKue LENd U 331a4u, KaK:

amantanusg  OoOydyaromuMXcst K  YCIOBHSAM  JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpAa,
(dopMHpOBaHHE MHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa3oBaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEJIbHOMY IPHHATUIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

(dopMupoBaHHE Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIUN),
UMEIOIUX YHUBEPCAIbHOE 3HaUCHUE JUISl PA3IMYHbIX BUAOB JIEATEIBHOCTH: PEeLICHUs IpobieMm,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOTUMBIX JUIsI NMPUOOPETEHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B NO3HAHWHU XMMHH, a TAKXKE U OLEHKHU C
MO3HIINN YKOJIOTHUECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX TPOLIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSIMHU, UCTIONH30BATH COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH JIIsl OMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MH(POPMAIIUU XUMUYECKOTO
COJIepXKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIIOIaTEIEHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs yOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloOHaIbHOTO
NPUPOIONIONB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOILIEHHS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TAK)XK€ MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN IS IPUHATHS

TpaMOTHBIX peI_HeHI/II\/’I B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMHU SABJICHUSAMU.



B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO011ee 4nCIIO YacoB, OTBEAECHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11

kiacce — 34 gaca (1 gac B Heneo).

l. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHnaBiuBaeT TpeOOBaHHMS K pe3yJlbTaTaM OCBOCHHUS OOYy4aroIIMMUCS
IpoTrpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJInYMe MOTUBAIMH K 00yU4eHHIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JesITE€IbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTBH )KU3HECHHBIE IUIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHHUS IpeaMera «XHUMHs» JOCTUTAlOTCS B E€AMHCTBE
yueOHOW M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W MpaBUJIaMU IOBEJICHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS

JMYHOCTH 00Y4arOIINXCSl.



JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITa TO3HABATEIBHOM M MPAKTHUYECKOW JEATEIbHOCTH OOYYalOMMXCs 10 pealnu3aluu
IIPUHATLIX B OGH.[CCTBG HGHHOCTeﬁ, B TOM YHUCJIC B 4aCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpEACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCIICHUN y‘IC6HBIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHaJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOU N€ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHUA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTEUECTBEHHOU
XHAMUH,;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOIMOTIMUBLIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TpyAda y‘-IéHI)IX " IMPAKTHUKOB;

WHTEpeCca M TI03HABATCIBHBIX MOTHBOB B TIOJIYUCHHHM H TOCIEAYIOIIEM aHAU3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMOBEACHM,

CIIOCOOHOCTH OICHUMBATh CUTyallUW, CBA3aHHBIC C XHUMUUYCCKHMHU ABJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKM CBOUX TOBapHIHGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e30MacHOro oOpasza >KHU3HH, HEO0OXOJUMOCTH
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy (1)I/I31/I'-IGCKOMy H IICUXUYCCKOMY 310POBbIO;

coOroIeHnsT MpaBWJI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUA 1EHHOCTH TpPaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro

MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;



OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpEOJIEHUS alIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLUAIbHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHUIO MpodeccHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPASKTOPHH OOpa30BaHMA,
Oynymieil mpodeccuu U peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEelH 00I1IeCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11eJIECO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUN XUMHUHU Ul PELLIEHUS] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATh HX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HAmNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKU;

MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €QUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHMMU IMPHUPOJHBIX 3aKOHOMEPHOCTEH U

pelieHny IpobsieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;



yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30lacHOCTH, B PAa3sBUTHUM MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
o0I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUSs ie7aTh 000CHOBAaHHBIC 3aKIFOUEHHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOMN AESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pasiM4HbIX chepax mnpodeccHnoHaTHHON

IEATEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MexXmnpenMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpPHsl, HCCIIeI0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U PYTHUE);

yYHUBEpCaJbHbIE ~ yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U

COIIMAIbHON NTPAKTHKE.



MeranpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU yUE€OHBIMHU
MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA I[GI‘;ICTBI/IHMH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOSTEIIbHO (OPMYIMPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh IEMH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH HX JOCTHUIKCHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C IIOCTABJICHHBIMU IEIISIMU;

WCITOJIB30BaTh MPH OCBOCHWU 3HAHWK TMPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICIATH
XApPaKTCPHBIC IIPHU3HAKU HOHATHH H YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HUCIOJb30BaATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA O6"I)$ICH€HI/I$I OTACIIBbHBIX q)aKTOB 158 HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH TS KIacCHU(PUKAIIMHU BEIICCTB M XUMHUYECCKUX PEaKIIHi;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTL JIOTHUYCECKUC PaACCYKACHUA (I/IHZIyKTI/IBHI)IG, ACAYKTUBHBIC, II0 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYMA B paCCMATPHUBACMBIX SBJICHUAX, q)OpMy.HHpOBaTI)
BBIBOJIbI U 3aKJIIOUCHUS;

NPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOH peakuuu — TpU PEmeHHH Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaACTb OCHOBAMHU METOJOB HAYUYHOT'O IMMO3HAHHWA BEHIECTB U XUMHUYCCKUX pCaKHHﬁ;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMHpOBaHI/Ifl THIIOTE3BI IO IMPOBEPKE MPABHUIBHOCTU BBICKA3bIBACMBIX CY)K)IGHI/II\/'I;

BJIaACTb HABBIKAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWUA W TIPOBCACHUA YUCHHUUCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0OaTh 32 XOJOM MPOIIECcca, CaAMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

nprOOpeTaTh OMNBIT YYCHHUYECKON HCCIeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pELICHHS

MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUS.



3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wuHopManuu (HAYIHO-TIOMYJISIpHAS
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HHGOPMALIMIO PA3JIMYHBIX BUIOB U (OpM TMpelncTaBiIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopManuu, HeoOXOAMMOM IS BBITIOJIHEHHS YUeOHBIX 3a7a4d ONpeeEHHOTO THIIa;

pUOOpETaTh OMBIT WUCIOJB30BaHUSA MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCIIONIb30BAaTh HAy4YHBIA S3BIK B KayecTBe CpEACTBA MpU pPabOTe € XUMHUYECKOM
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

MCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl B XOJI¢ AMATIOTa W/WINA JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIbHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anu y4yeOHOro mnpoekTa ¥ (OpMYJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBaHMSI MO3UIMH B X0€ 00CYXKAEHUS 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JCUCTBUN TIPU BHIMIOJHEHHHM YUEOHBIX M HCCIIEIOBATENBCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEW JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a H

CaMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI



10 KJIACC

ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBIAIONICH eCTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUM SBJICHUN NpUPOAbI, B (HopMHpOBaHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOH IS
pelIeHUs] NPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON CpeiE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrAOIINE
MOHSATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YITIEPOAHBIA  CKEJIET,
GbyHKIIMOHATIbHAS TPYMMa, pauKan, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllUe COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAlUEe B OCHOBE IMOHHUMAaHUs
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM MCIOJb30BaHUHU BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS ITPU ONIMCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX PEaKLMH, U3rOTABJINBATh MOJEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OIpeleN€HHOMY KiacCy/Tpylmne CoeluHeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAllde COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd no cuctemarnuyeckoil Homenkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHMYECKHUX BEIIECTB (STUIJIEH, MPOMHIIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIHMLUEPUH, (eHOo, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,

KpaxmMaJ, eJITI0103a, TIUIINH);



c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJIBI XUMHYECKOH CBSA3M B OPTraHUYECKUX
COeTMHEHUSIX (OAUHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYCCKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeTan, 2TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATaHOJ, ATHJICHTJIUKOJb, TNIMIEPHUH, (EHOJ, aleTalbIeru]l, MypaBbHHAasl U YKCYyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, IeII0JIo3a, aMUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MIPOJIYKTOB NEepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJIb3yeMbIX B XHMHUHM MPU H3YYEHHH BEUIECTB M XHUMHUYECKUX SBICHUU
(HaOnrofieHHe, W3MEpEeHUe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS TSl IPUHSITHS PEIIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBHUJIa MOJIb30BAHUS XUMHUYECKOW MOCYA0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJTHATh XUMUYECKUA OSKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JEHATyparus OeJIKOB Mpu
HarpeBaHWH, I[BETHHIE PEAKIIMU OEITKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHUKH O€30MMacCHOCTH
MpU OOpAIllEHWH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO DJKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIUX PEAKIUN U

(I)OpMYJ]I/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB,



c(hOpMUPOBAHHOCTh YMEHUN KPUTHYCCKH aHAIM3UPOBATh XHMHUUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IPYTruXx);

c(OPMUPOBAHHOCTh YMEHUH COOO/IaTh MpaBWIa HKOJOTHYECKU IIeJIECO00pa3sHOro
MOBEJICHUSI B OBITY M TPYJAOBOM JEATEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBbS M
OKpY’Karolllel MpUPOIHON Cpelibl, 0CO3HABATh OMACHOCTb BO3JCHCTBHUS Ha KHBBIE OpPraHU3MBI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIS 00yYaroIMUXCs C OIPAHMYCHHBIMA BO3MOYKHOCTSIMHU 370POBbS: YMEHHUE IPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CJICTIBIX W CJIA0OBHAIIMX OOYYAIOIUXCS: YMEHHE WCIIONb30BaTh pelbeHO-

TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins o 3anucu XuMu4eckux popmyil.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNW: O XHWMHYECKOW COCTAaBJISIOIICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHUYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAsA, MeETAJNIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XUMHYECKHUX  PEaKIHi, pacTBOpP, AJIEKTPOJIHUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs IUCCOLUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoandyeckuin 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(dakTosornuecKrue CBEJECHUSI O CBOWMCTBAX, COCTaBe, MOTYyYEHUH M OE30MaCHOM HCIIOIh30BAHUH

BaYKHEHIITIX HCOPraHNM4YCCKUX BCIICCTB B 6I)ITy n HpaKTI/I‘—IeCKOﬁ JCATCIIbHOCTH YCJIOBCKA,



C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABINUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS NPU ONMCAHUU HEOPTraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX PEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUAX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIpHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(POTepHbIE TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

cOPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 371eMeHTOB 1—4 nepuosoB [lepronuueckoil cucteMbl XUuMHUECKUX 3y1eMeHToB J1. U.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 10 nepuoaaM u rpynnam Ilepuoandeckoil cucTeMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PpA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJIY HEOPraHMYECKHMH BEIECTBAMU C IIOMOLIbIO YpaBHEHHHU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
nmpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIIOBOMY Jh(dEKTy peaxiuu,

W3MEHEHHIO CTeIIeHEH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCakuunu, y4aCTUIO KaTaJ'II/I3aTOpa);



c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakLUUi pa3uYHbIX THUIOB, MOJHBIE
U COKpaIllEHHBIC YPaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKkIuy UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaTh OINBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOT0 OanaHca ATHX PeaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI1 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero BozzaeicTBus (mpuniun JlelllaTense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX W HKOJOTHYECKUX IMPOoOJieMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi JIONisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO d(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KEe MpaBUiia 0OpPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMH TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAeTCHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHLHOTO MHANKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HNOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amady no temaM «Mertamnel» U «Hemeramipl») B COOTBETCTBUM C MpaBHIAMH TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yIbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amicH YpaBHEHHH COOTBETCTBYIOIIMX

pCaKLII/Iﬁ n (bOpMyJ'II/IpOBaTL BBIBOZIbI HA OCHOBC 3TUX PC3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAILHIO,
MOJIy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/CHHA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKpYKarolllel NPUPOJHOM CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHN3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-

TOYEUHYIO cucTeMy obo3HadueHuit JI. bpailns 1uid 3anucu XuMU4ecKux GopMyIl.

Il. COOJEP’KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA.10 KITACC

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMMHU

IIpeamer opraHM4ecKOl XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOJY4YCHHUH
HOBBIX BEIIECTB U MaTEpUaIoB. Teopus cTpoeHusl OpraHuueckux coequHennii A. M. bytieposa,
e€ OocHOBHbIe NONOXKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30Mepusd. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  wiaccupukanuu  OpraHmdyeckux  BemecTtB.  Homenknarypa
OpPraHMYeCKHUX COEJIMHEHHH (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
MIPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUMYECKUX BEILECTB IPH HarpeBaHUH (T1aBjlIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHidl psa. MeTtan M 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUs |

I‘OpeHI/IH), HaXOXKIACHUC B IPUPOAC, MMOJTYUCHUC U IPUMCHCHUC.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAL. DTUIEH U MPONUJIEH — MPOCTEUIINE
MPECTABUTENIA AJIKCHOB: (DU3MYECKHME W XUMHUYECKHE CBOMCTBa (peakIuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLNN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHe, BaXKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [logydeHrne CMHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMU psia. AUETuieH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUS ), TIOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuueckue ceoicmea (peakyuu 2an02eHUpPOSanUsl U HUMpPOBAHUs), NOyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHYeckass CBsA3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAJICKALIMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTK He(TH: TEperoHKa, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN Yyrojb U MPOyKTHI €ro nepepadboTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpaIllEHU: 03HAKOMIICHUE C
oOpa3Lamu 1iacTMacc, KaydyykoB U pe3uHbl, Kojuiekun «HedTe» n «Yroap», MoiearpoBaHue

MOJICKYJI YTJICBOAOPOAOB H TaJOTCHOIPOU3BOAHBIX, IIPOBCACHUC IPaKTHUYECKON Da6OTBK

MOJIyYEHHUE STUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA MJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranu4eckue coelMHeHUs

[IpenenbHblEe OJAHOATOMHBIE CHUPTH. METaHON M 3TaHOJ: CTpPOEHHue, (U3NYECKHE H
XMMHUYECKHE CBOMCTBA (peakUMH ¢ aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUE),
IpuMeHeHre. BoIopoHbIe CBA3U MEKIY MOJIEKYJIAMU CIUPTOB. J[elCTBUE METaHOJIA U HTAaHOJIA
Ha OpraHU3M Y€JIOBEKa.

MHoroaromMHble CHUPTHI. ODTWICHIVIMKOIb W TIMLEPUH: CTPOEHUE, (U3UYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl pEaKus Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHue TIHIEpUHA U

OTUJIICHT JIMKOJIA.



®deHoJ: CTpoeHHWE MOJEKYNbl, (HU3NYecKne M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnerugsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbuHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJlacca KHCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHeHue. (CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrneBoabl: cocTas, KiaccupuKalus yrieBoI0B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
MPOCTEUIINI MOHOCaXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (PU3UYECKUE U XUMHUYECKHE
cBoicTBa (B3aumojeicTtBue ¢ ruapokcunom Menu(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuUMeHeHue, buonorunueckas poib. DoTocunTes. GpyKTO3a KAaK U30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs PEakus C UOJ0M).

OKcliepUMEeHTabHbIE METO/bl M3y4YeHHs BELIECTB M HUX MpPEBpalleHUil: MpoBeleHHE,
HaOJroIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anpnernnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepeOpa(l) u rugpokcunom wmemu(Il), B3aumoneiictBue
KpaxMaja C HOJOM), NPOBEAECHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHuvyeckue coenuHeHus. Pusndeckue U
XMMHUYECKHE CBOWCTBA aMHUHOKMUCIOT (Ha MpuUMepe TIJMIKHA). buojoruueckoe 3HaueHHe

AMHWHOKUCIIOT. HGHTI/I}II)I.



benku kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuunas, BTOpuYHas U
TpPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKCrepUMEHTAIbHBIE METOJIbl U3YUEHHUs BEIIECTB M WX MpEeBpalleHH: HaOIIOIeHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alUU, CpeqHss MoyeKkyisipHas Mmacca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITHM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BeEIIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX

BOJIOKOH.
OBLIAS U HEOPTAHUYECKAS XUMUA. 11 KIIACC
Teoperuvyeckue OCHOBbI XUMHMHU

XUMHYCCKUH DJIEMEHT. ATOM. H,Z[pO aToMa, HU30TOIIbI. aﬂeKTpOHHa}I 000J109Ka.

DHepreTyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, S-, P-, d- amemenTbl. OCOOCHHOCTH



pacrpeziefieHusi 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAsE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenpgeneeBa. CBs3pb nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. Y. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBsI3U (KOBaJIEHTHAs
HENoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPLI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHudd. HomeHkimatypa HeopraHMYeCKHX
BEILECTB. ['€HeTHYecKas CBsI3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIMX K PA3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUsS M NPEBPALLECHUS
SHEPTUU NIPU XUMHUYECKUX PEaAKITHIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpuaun Jlelllatense.

OnektponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEWIECTB: KHUCJIasl, HEUTpaIbHas, IIEIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YYEHHUs BEIIECTB M UX IPEBpAIllEHUI: JAEMOHCTpalus
tabmun «llepuogudeckas cuctema xumuueckux dsiaemMeHToB [[. WM. MenneneeBa», mzyueHue
MoJielIe KPUCTAJUIMUECKUX pelEToK, HaOJII0JeHHe U OINKCaHUEe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHWe MNEepOKCHIAa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,

OnpeaACIICHUEC CPCAbl paCTBOPOB BCIICCTB C MOMOIIBIKO YHUBCPCAJIBHOI'O MHAHUKATOpPA, pCAKIIUA



HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIIUM.

Pacuérnnie 3agaum.

PacuéTel Mo ypaBHEHUSM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHS «MACCOBast JOJIS BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnbl. Ilonmoxkenune HemetamioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XVUMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHMI).

[IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX COCIMHCHUM.

Meramnsl. [lonoxenue meraimnos B [lepuogudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiicTBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPsSKECHUIN
METaJlIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWIUX METAJJIOB (HATPUHM, KaJdid, KaJdbIMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O6mue criocoObl moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl HW3Yy4Y€HUs BEUIECTB MU MX NPEBPALICHUM: H3yUEHUE
KOJUTeKIIMU «MeTayuibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE HJKCIEePUMEHTATbHBIX
3a/7a4, HaOIIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT M IIENOYed, KaueCTBEHHBIE
pEaKIuy Ha KaTHOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX

peaKuui.



[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPHUAJOB: BAXKHEUIINE CTPOUTEIBHBIE MAaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMAaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHUS.

XuMHUs ¥ 3[I0pOBbE YEIIOBEKA: TpaBUia HCIOJIB30BAHUS JICKAPCTBEHHBIX IPENApaTOB,
npaBuiia 6€30MacCHOTO MCIIOIH30BAHMS MMPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBS3€H MPH W3YyYCHHH OOIIEH U HeOpraHMYeCcKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSTHH, SBISIONINXCS CUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
UK.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  OKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, SIBJICHNUC.

Ouzuka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, W3OTOII,
pPaZloOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIMUNHBI U €AMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: kieTka, OpraHm3M, JKOcHCTeMa, Oumocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHOIOTHS: XUMHYECKass  MPOMBIINICHHOCTh,  METaJUTyprus, MTPOU3BOJICTBO
CTPOUTEITBHBIX MaTepHaJIoB, CEJIbCKOXO03SHCTBEHHOE IPOU3BOICTBO, MTUTIeBast
MPOMBINIICHHOCTh, (apMarieBTU4ecKkasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, DJIEKTPOHHAS MPOMBIILIEHHOCTD,

HaHOTCXHOJIOTHH.



I1l. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbl IIpeamernbie YY1 Buabl, popmbl DyiekTpOHHbBIE (IM(POBDBIE)
n/n KOHTPOJIsA o0pa3oBaTeJibHBIE Pecypchl
c(hOpMHUPOBAHHOCTH MPEICTaBICHUH 0 http://school-

TIpenmeT oprannyecko XuMHuM, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHHE

XUMHYECKOM  COCTaBIIIOLIEN  €CTECTBEHHO-
HAy9YHOH KapTHHBI MHpa, pOIH XHMHH B
MO3HAHWU SBJICHUH TPHPOABI, B (OPMUPOBAHUH
MBIIDIEHUST W KyJABTYpHl  JMYHOCTH €€
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOM
IE peueHus MPaKTUIECKUX 3ajay;
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH

collection.edu.ru/catalog/rubr/d054
69b0-69bd-11db-bd13-
0800200c9c10/

Teopus cTpoeHHs OpraHUYeCcKUX coequHeHuit A. M.

ByTtnepoBa, €€ OCHOBHBIE TTOJIOKEHUS

BIAJICHHE CHCTEMOM XHMMHYECKMX 3HaHUH,

KOTOpast BKJTFOYACT: OCHOBOIIOJIATAFOIIUE
MOHITHSA:  XUMHUYCCKHH  JJIEMEHT,  aToM,
JJNICKTPOHHAsE  000J0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCT,

XVUMHUYeCKass CBsI3b, CTPYKTypHas ¢opmyna
(pa3BépHyTass W COKpamEHHas), YTJIEPOAHBIN
cKeneT, (yHKIOUOHaNbHAs TpyIa, paauKa,
n30MepHs, n3oMephl. Teopun U 3aKOHbI (TeopHs
CTpPOEHMsI OpraHMYecKHx BemecTs A. M.
bytiepoga).

CthopMHUpOBaHHOCTh ~ YMEHHH  HMCIIOJB30BATh
XUMHUYECKYI0 CHMBOJIUKY JJISI  COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamE&HHo#) (HopMysT OpraHMYEeCKHX BEIECTB
u ypaBHEHUI XUMHYECKHUX peaxkuui,
M3rOTaBIUBaTh MOJEIM MOJEKYJ OPraHHYECKHX
BELIECTB ISl WIIIOCTPALMM MX XMUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS

http://www.mmlab.ru/omschemcat
/10p0drazdel12.html

HpeI[CTaBJ'IeHI/Ie (o} KJ'IaCCI/I(l)I/IKaI_II/II/I OpTraHUYCCKUX

BJIaJACHUC CHCTEMOH XUMHUYCCKHUX 3HaHHﬁ,

http://www.mmlab.ru/omschemcat




BemecTB. HomeHknaTypa (cucreMatndeckas) u
TPUBHAILHBIC HA3BAHUS OPraHUICCKUX BEIICCTB

KoTOpas BKJIIOYAET: OCHOBOITOJIATraroIIe
ITOHSATUS YTIIEBOIOPOIBI KHCIIOPO u
a30TCcoIepKaIIne COCJUHEHHS, MOHOMED,
MoJIUMep, CTPYKTYpHOE 3BCHO,

BBICOKOMOJIEKYJIIPHBIC COSAMHCHUS
c(OpMUPOBAHHOCT,  YMEHHUI  yCTaHABJIMBATh
MPUHAUICKHOCTh  U3YYCHHBIX  OPraHUYeCKUX
BEIIECTB 10 WX COCTaBy M CTPOCHUIO K
OTIpENIEIEHHOMY  KJIacCy/TpymIie  COSAMHEHHIN
(YrneBoJopo/ibl, KUCIOPOJ M a30TCOJepKaliie
COCJIMHCHMSI, BBICOKOMOJIEKYIISIPHBIC
COCIUHCHHMsI), JlaBaTh WM  Ha3BaHUA IO
cucremarnieckori Homenkiarype (IUPAC), a
TaKKe TMPUBOAUTH TPHUBHAJILHBIC Ha3BaAHUS
OTJICIBHBIX OPTaHUYECKUX BEIIECTB

/10p0drazdel12.html

AJTKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH P

BIAJICHHE CHCTEMOM XHMMHYCCKMX 3HaHUH,

KoTOpas BKJIIOYAET: OCHOBOIIOJIararoue
MOHATUS TOMOJIOTMYECKUWA  pAll, T[OMOJIOTH,
YIJIEBOAOPObBI

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTh

MIOJIOKEHUSI TEOPHH CTPOCHHSI OpraHUYECKUX
BemectB A. M. bytnepoBa ans oObscHEHHS
3aBHCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHWSI; 3aKOH COXPAaHEHUS MacChl BEIECTB

http://www.mmlab.ru/omschemcat

/10p0drazdel21.html

Mertan u 3TaH — HNpocTeHIne NpeACTaBUTENIN
aJIKaHOB

c(hOpPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJIbI
XUMHAYECKOH CBSI3U B OpPraHHUYECKUX
COeMHEeHHSIX (OMHAPHEBIE)

cOPMHUPOBAHHOCTh YMEHHU XapaKTepHU30BaTh
COCTaB, CTPOCHHUE, (DU3MUYECKUE U XUMHUYECKHE
CBOWCTBAa THIMYHBIX TPEJCTABUTEICH alIKAaHOB—
MeTaHa, dTaHa

http://www.mmlab.ru/omschemcat

/10p0drazdel21.html

AJKeHBI: cOCTaB U CTpOCHHC, CBOICTBa

c(hOpMHUPOBAHHOCTh YMEHHUS OIPEACISATh BHJIbI
XUMHYECKON CBSI3H B OpraHUYECKUX
COCIMHEHHSIX (KpaTHBIC)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html




c(hOpPMHUPOBAHHOCT, YMEHHH XapaKTepHU30BaTh
COCTaB, CTpOCHHE, (HU3MYECCKHUE W XUMHICCKUE
CBOMCTBa TUIIUYHBIX IPEJACTABUTENIEH alKEHOB—
STUJICHA U MPOMHIICHA

OTWIJIEH U IPONIIIeH — MPOCTEHIINE MPEACTaBUTENN
AIIKEHOB

c(OpPMHPOBAHHOCTh YMEHU KPUTHYIECKU
aHANM3UPOBATh  XMMHUYECKYH  HH(oOpMaImro,
MONy9aeMy0 M3 Pa3HbIX HCTOYHHKOB (CpelcTBa
MaccoBoi nHpopmarmu, IHTepHET 1 APYTHX)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html

[Ipaktnueckas padora Ne 1. «Ilomydenue stunena u
M3y4YEHHE €r0 CBOKCTBY

c(hOpMHUPOBAHHOCTh YMEHHH COOIOIAThH
MpaBWiia TOJIb30BaHUS XUMHUYECKOW MOCYI0N U
J1a00paTOpHBIM ~ 00OpYZOBaHUEM, a  TaKkKe
mpaBuiia  obOpamieHuss C  BEIIeCTBAMH B
COOTBETCTBHH C MHCTPYKIUSAMH IO BBIITOJTHCHHUIO
a00PATOPHBIX XUMHUYIECKHX OIBITOB;
c(hOpMHUPOBAHHOCTh, YMEHHH IUIAHUPOBATh W
BBITIOJTHSITh XUMUYECKUH 9KCTIIEPUMEHT
(mpeBpailieHusT OpPraHUYECKUX BEIIECTB IPHU
HarpeBaHUH, MOJyUEHUE YTUIICHA U U3YUCHHUE €TO
CBOMCTB, KaueCTBEHHBIC PEAKIIMH OPraHUYECKUX
BEIIECTB, JeHaTypalusi OCIKOB IPU HATrPEeBaHWUH,
[BETHBIC PEAKIMM OEIKOB) B COOTBETCTBUH C
MpaBUJIaMH  TEXHUKA  0€30MacHOCTH  IPH
oOpaimieHUr C BellecTBaMH W J1abOpaTOPHBIM
00Opy/IOBaHUEM,  TPEACTABIATH  PE3YJIbTATHI
XUMHUYECKOTO 3KCIIEPUMEHTa B (POpPME 3aIuCH
YPABHEHUM  COOTBETCTBYIOIIMX  pEakUUil U
(opMyJIMpOBaTh BBIBOJBI HA OCHOBE 3THX

pe3yabTaTOB
c(OpMHPOBAaHHOCTH YMEHHUHI BBISBIIATD
XapaKTepHbIE PU3HAKN NIOHATHUH, yCTaHABINBATh
Ux B3aUMOCB3b, HCIIOJIb30BaTh
COOTBCTCTBYIOIIHE IOHATUA  IIpH OIMMCaHUN
COCTaBa, CTpOCHUSA 51 MIpEBpaLCHUM

OPraHUYECKUX COETUHEHUM

[TpakTrueckas
paborta

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html




Anxanuensl. Byraguen-1,3 u metunOyranuen-1,3.
[TosrydeHue CHHTETUYECKOTO Kay4dyKa U Pe3HHBI

c(hOPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJIBI
XUMHYECKON CBSI3U B OpraHUICCKUX
COCTMHECHISIX (KpaTHBIC)

c(hOpMUPOBAHHOCTh, YMEHHUH XapaKTepHU30BaTh
COCTaB, CTPOCHHUE, (DU3MUYCCKUE U XUMHUYCCKHEC
CBOMCTBA TUIUIHBIX MpeACTaBUTENCH
aNKaJueHOB— OyraaueHa-1,3, MeTwiOyTaaueHa-
1,3

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUN PsifI. ALIETHICH — MPOCTSHIIINIA
MPEACTABUTEIb ATKUHOB

c(hOpPMUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIBI
XHMHYECKON CBsI3U B OpTraHUYECKUX
COEIMHEHMSIX (KpaTHBIE)

c(hOpMHUPOBAHHOCThL YMEHHUH XapaKTepU30BaTh
COCTaB, CTpPOCHHUE, (DM3MUYECKHUE W XUMHUYECKHE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH ATKHMHOB—
alleTHIICHA

11

Brluncnenus no ypaBHEHUIO XUMUYECKON PEAKIIUU

BIAJICHUE CHCTEMOM XHMMHYCCKMX 3HaHUM,
KoTOpas BKJIIOYAECT: OCHOBOIIOJIAraroIIue
MOHATUS MOJb, MOJSIpHAsT Macca, MOJISIPHBINA
00BEM;

BIAJICHHE CHCTEMOHM XHMHYECKMX 3HaHUH,
KOTOpasi BKJIIOYaeT B ceOs CBEJeHHS O 3aKOHE
COXpaHEHUSI MACChI BEILIECTB

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH
BBIUMCIICHUS] 1O XUMHUYECKUM YpPaBHEHUSIM
(Maccbl, 00BEMa, KOJMYECTBA  HMCXOJHOTO
BEILIECTBA WM IPOAYKTA PEAKLUU IO U3BECTHBIM
Macce, O0OBEMY, KONMYECTBY OJIHOTO W3
HCXOJHBIX BEUIECTB MM MPOAYKTOB PEAKIIIN)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html
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Apensr: 6eH30J1 ¥ TOIYO0I. TOKCHIHOCTD apeHOB

c(OPMHPOBAHHOCTh YMEHHSI ONPENENATh BHJIBI
XUMHYECKOH CBSI3H B OpTaHMYECKUX
COEIMHEHHSIX (OAMHAPHBIE U KPAaTHBIE)

BIIQJICHUE CUCTEMOM XHMMHYECKMX 3HAHUH,
(akTojoruyeckue CBEIEHHs O  CBOMCTBax,
cocTase, MOJTy4YEHUHN u Oe3onacHOM

http://www.mmlab.ru/omschemcat
/10p0drazdel23.html




HCIONB30BAaHUK  B@KHEHIIMX  OPraHUYECKHX
BEIIECTB B OBITY W MPAKTUIECKOU JCATEITBHOCTH
YeroBeKa

cOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHEe, (PU3NYECKHE U XUMHUCCKHE
CBOWCTBA THMHWYHBIX TPEACTABUTEICHAPEHOB -
OeH3oma

13

I'ermeTndeckast CBSI3b YTIIEBOIOPO/IOB,
MIPUHAJUICKAIINX K Pa3IMIHBIM KjaccaM

MHPOBO33pEHYECKHE 3HAHUS, JIE)KAIUE B OCHOBE
MIOHMMaHUS TNPUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SIBIICHUIN

cOPMHPOBAHHOCTh YMEHHH HIUIIOCTPUPOBATH
TeHETUYECKYIO CBSA3b MEX]y HUMH ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUH C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

http://www.mmlab.ru/omschemcat

/10p0drazdel24.html
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IIpupoaHbIe HCTOYHHUKH YIVIEBOIOPOAOB: PUPOIHBII
ra3 v NOMyTHbIE He(TIHBIE T'a3bl, HeYTh U MPOTYKTHI
eé mepepaboTKu

BIAJICHUE CHCTEMOM XHMMHYCCKMX 3HaHUM,
(hakTOomOTHYECKNE CBENEHHUS O  CBOWCTBax,
COCTaBe, MOJIYYEHUHN " 0€e3011aCHOM
HCHOJIb30BAHUM  BAXKHEHIIMX  OPraHUYECKUX
BEIIECTB B OBITY W MPAKTHYECKON AESITEIHHOCTH
YeIIOBCKA,

http://www.mmlab.ru/omschemcat

/10p0drazdel24.html
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IIpupoiHbIE HCTOYHMKY YTJIEBOIOPOIOB: IPUPOIHBII
ra3 v onyTHbIe He(TSHbBIE Ta3bl, HEYTh U TPOTYKTHI
e€ nepepaboTKn

c(hOpMHPOBaHHOCTh NpeACTaBICHUH 00
9KOJIOTUYECKH OOOCHOBAaHHOM OTHOIIEHHWH K
CBOEMY 370pPOBbIO U IPUPOJHOMN Ccpeie
c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh
HCTOYHUKH YTIIEBOJIOPOJHOTO ChHIphsl (HEDTH,
OPUPOAHBIA  Ta3,  yroiab), CIOCOOBI  HX
nepepadOTKM H  MPAKTUYECKOEe IPUMEHEHHE
MPOAYKTOB IepepaboTKH

c(OpMHUPOBAHHOCTb YMEHHUH COOMIONATH MTPaBUIIa
9KOJIOTHYECKH IIeJIECO00Pa3HOTO TOBEACHHUSA B
ObBITY W TPYAOBOH JESITENBHOCTH B ILEJSIX
COXPaHEHHUSI CBOETO 37I0POBbS W OKPY’KaIOIIeH
NPUPOTHOM  Cpedpl, OCO3HAaBaTh ONACHOCTb

http://www.mmlab.ru/omschemcat

/10p0drazdel24.html




BO3JIEHCTBHA Ha JKUBBIC OpTraHU3MBI
onpeeaEHHBIX OpraHUYECKUX BEILIECTB,
noHuMasi cmbica nokasarens [IJIK, moscHsats Ha
puMepax CTHIOCOOBI YMEHBIIIEHUS u
NpeAOTBpAIICHUSI UX BPEAHOTO BO3ACHCTBHUS Ha
OpTaHM3M YeIOBeKa

16

KonTponbHas padota mo pazueny «YTIIEBOAOPOIB

c(OPMHUPOBAHHOCTh YMEHHMH HJUIIOCTPUPOBATH
IEHETHUYECKYIO0 CBSI3b MEXIY YIJIEBOLOPOJaMHU
YPaBHEHHUSMH COOTBETCTBYIOILMX XHUMHUYECKHX
peakuMid ¢  HCHOJIB30BaHHEM CTPYKTYpPHBIX
hopmyn

c(hOpMHUPOBAHHOCTh YMEHHH BJIAIETh CHCTEMOW
3HaHUI 00 OCHOBHBIX METOIAX HAy4YHOI'O
IIO3HaHWuA, HCIOJIBb3YEMBIX B XUMHUN npu
HU3YUCHHUU BCUICCTB MU XHUMHUUYCCKHUX SIBJICHUI
(Habmonenue, U3MepeHue, 9KCIIEPUMEHT,
MOJICJINPOBAHKE), HCIOJb30BaTh  CHCTEMHBIC
XMUMUYECKUE 3HAHMA Ul NPUHATHA PELICHUH B
KOHKPETHBIX ’KM3HEHHBIX CUTYALUSIX, CBA3aHHBIX
C BEILECTBAMH U MX NIPUMEHEHUEM

KonTponbhas
pabora

http://www.mmlab.ru/omschemcat

/10p0drazdel24.html
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Hpe,[[eHLHLIe OAHOATOMHBIC CIIUPTHI: METAHOJI U
9TaHOJI. BO,I[OpO,I[HaH CBA3b

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (pu3ndYeckne U XUMHUYECKHE
CBOWCTBA  TUIMYHBIX  TpEICTaBUTENEH -
METaHoJIa, dTaHoJa

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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MHuoroaToMHbIE CHHPTHIL: STUJICHTJIIMKOJIb U TTIMLHCPUH

cOPMHUPOBAHHOCTh YMEHHU XapaKTepHU30BaTh
COCTaB, CTpOcHHE, (PU3MYECKHE U XUMHUYCCKHE
CBOWCTBA THMITMYHBIX MPEACTABUTEICH CITUPTOB -
ATUIICHTIIUKOIIS, TIUIIEPUHA

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH
BBIYUCIICHUA 110 XUMHWYCCKUM YpaBHCHUAM
(maccel, 00BEMa, KOIWYECTBA  HCXOIHOTO
BCIIECTBa UJIU NPOAYKTa pE€aKlIUU 110 U3BECTHBIM
Macce, O0OBEMY, KOJNMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIHN)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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deHoi: CTPOCHUEC MOJICKYIJIbI, (I)I/I3I/I‘{€CKI/IC n
XUMHUYCCKUEC CBOP'ICTBa, IIPUMCHCHUC

c(OPMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh
COCTaB, CTpOeHHE, (PU3NYECKHEe W XHMHUYECKHE
CBOICTBa (heHOIIa

c(OpPMHPOBAaHHOCTH YMEHUi KPUTUYECKH
aHaJM3UPOBAaTh  XMMHUYECKYI0  HMH(opMamuio,
MOJy4aeMyl0 W3 Pa3HbIX MCTOYHHKOB (CpelCcTBa
MaccoBoii uHpopmanmu, IHTepHeT U Apyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Anpaerunbl: GopManbIeTHA U alleTadbAeTia. ATIeTOH

c(OpMHPOBAaHHOCTh YMEHHI XapaKTepH30BaTh
COCTaB, CTpoeHHe, (U3NYecKne U XUMHYECKHE
CBOWCTBa TUITHYHBIX MpeacTaBUTeNeH
QIIBJICTH]IOB

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKH
aHAIM3UPOBAaTh  XMMHUYECKYI0  HH(OPMAIHIO,
MOJTy4aeMyl0 M3 pa3HBIX MCTOYHHKOB (CpelCcTBa
MaccoBoi mHpopmarmu, HTepHET 1 IpYyTHX)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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OnHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAasI

cOPMHPOBAHHOCTb YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (pu3nYecKkue U XUMHUYECKHE
CBOMCTBa TUIAYHBIX peACTaBUTENEH
KapOOHOBBIX KHCIOT-MYPaBBHHOH W YKCYCHOWM
KHCJIOT

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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[Ipaktnueckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCJIOTBD»

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOATh
MpaBUJia TIOJIH30BAHHUS XMUMHYECKOW MOCYAON |
nabopaTOpHBEIM  00OpYyTOBaHUEM, a  TaKXKe
mpaBujia  oOpallleHuss C  BEUIeCTBaMU B
COOTBETCTBHH C MHCTPYKITUSMH TI0 BBHITIOJTHEHUIO
JIA0OPATOPHBIX XUMHUYECKHX OIBITOB;
c(OpMHUPOBAHHOCT, YMEHHI IUTAHUPOBATh W
BBITIOJTHSATH XUMHYECKUAN JKCIIEPUMEHT
(mpeBpaieHuss OpraHUYECKUX BEHIECTB IMPH
HarpeBaHuH, MMOJIYYCHUE ITUICHA U U3YYCHUE €T
CBOMCTB, KaYeCTBEHHBIC PEAKI[MM OPraHHMYECKUX
BEIIECTB, JeHATypallus OCJIKOB MPU HArpEeBaHUH,
[IBETHBIC pEakIuu OETKOB) B COOTBETCTBHUU C
MpaBUJIaMd  TEXHUKA  OE30MAaCHOCTH  IPH

[IpakTnueckas
paborta

http://www.mmlab.ru/omschemcat
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obOpareHuy ¢ BEMIECTBAMH W JIAOOPaTOPHBIM
0o0OpyZIOBaHWEM,  TIPEJACTABIATh  PE3YIbTATHI
XUMHYECKOTO0 JKCIEpUMEHTa B (oOpMe 3aIuch
YpaBHEHUH  COOTBETCTBYIOIIMX  PEAKIMA U
(opMynMpoBaTh BBIBOJBI HA OCHOBE 3THUX

pe3yabTaTOB
c(hOpMHUPOBAHHOCTH YMEHUN BBISIBJIATh
XapaKTepHbIE MPU3HAKY TOHATHH, YCTaHABINBATh
nx B3aMIMOCBSI3b, WCTIOTTB30BaTh
COOTBETCTBYIOIINE TIOHATHS TIPH  OIMCAHHUH
cocTaBa, CTpOCHHSA u TIpeBpaIeHHH

OPraHUYECKUX COEAUHEHUM

23

CTCapI/IHOBaH " OJICMHOBAas KHCJIOTHI, KaK
MMPEACTAaBUTCIIU BBICIINX Kap6OHOBLIX KHUCJIOT

c(hOpMHUPOBAHHOCT, YMEHHUH XapaKTepHU30BaTh
COCTaB, CTpPOCHHWE, (DM3MUYECKHUE W XUMHUYECKHE
CBOMCTBAa THUIHYHBIX MPEICTABUTENEH BBICIIMX
KapOOHOBBIX KHCIIOT

c(hOpMHUPOBAHHOCTh YMEHHI IIPOBOJIUTH
BBIUUCIICHUSA 110 XUMHWYECCKUM ypaBHeHI/IHM
(Maccbl, 00BEMa, KOJIMYECTBA  HMCXOJHOTO
BEIIIECTBA WJIM MPOIYKTA PEAKIIMH TI0 U3BECTHBIM
Macce, O0OBEMY, KONMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIIN)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Mpi1a KaK COMM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIllee NeHCTBUE

c(hOpPMHUPOBAHHOCTh, YMEHHH XapaKTepU30BaTh
COCTaB, CTpPOCHHUE, (DU3MUYCCKUE U XUMHUYECCKHE
CBOICTBA TUIIUYHBIX MPEICTaBUTEIEH
c(hOpMHUPOBAHHOCTH YMEHUM KPUTUYECKU
AHAIM3UPOBATh  XHMHUYECKYI0  WH(OPMAIHIO,
MOJTy4aeMYI0 W3 Pa3HBIX MCTOYHHKOB (CpElCTBa
MaccoBoi uHpopmarmu, IHTepHeT U Ipyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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CroxHble 3QHUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX
KHCIOT. ' MApPOIN3 CI0XKHBIX 3(UPOB

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHe, (Qu3nYeckue W XUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Kupsl: Tuaponns, mpuMeHeHne, OMOJIOTHIeCcKas poib

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh

http://www.mmlab.ru/omschemcat




KUPOB

COCTaB, CTPOEHHE, (DU3MUYCCKUE U XUMHUYECCKHE
CBOICTBA TUIIUYHBIX MpeICTaBUTEIEH

/10p0drazdel31.html
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YrneBonsl: cocTaB, Kiaccudukamnus. Baxueimme
MIPEJICTAaBUTEIN: TITF0K03a, (PPYKTO3a, caxaposa

c(hOpMHUPOBAaHHOCT, YMEHHI XapaKTepH30BaTh
COCTaB, CTpOCHHE, (HU3MYECCKHUE W XUMHICCKUE
CBOMCTBA TUIIMYHBIX MPEICTABUTENCH YIIIEBOJIOB
- TJIIOK03a, KpaxMaJl, eJUTI0I03a

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Kpaxman u 1emnosio3a Kak IpupoIHbIe IOJIUMEPHI

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTUYECKU
aHAJIM3UPOBATh  XMMUYECKYI0  HMH(oOpMamuo,
[OJIy4aeMyI0 U3 Pa3HbIX HCTOYHHMKOB (CpelCTBa
MaccoBoii uHpopmamu, IHTepHET U Ipyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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KoHnTponbHas paboTa 1o pazueiy
«Kucnopocoaepskaiiye OpraHuueckue COSIMHSHUS

c(OPMHUPOBAHHOCTh YMEHHH HIUTIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKITY
KHCJIOPOACOAEPKALMHU OpraHNYECKUMHU
COCAMHEHUSIMUYPABHCHUSIMH COOTBETCTBYIOIINX
XUMUYECKAX  peakuuil ¢  HCHOJIb30BaHHEM
CTPYKTYpHBIX (hopMy

c(OPMUPOBAHHOCTH YMEHUI BIIAJETh CHCTEMOU
3HAaHWH 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, HCHONB3YEMBIX B XHMHH  IpH
W3y4eHUH BEIIECTB W XWMHYECKUX SBICHUH
(Habmonenue, U3MepeHue, IKCIIEPUMEHT,
MOJICJIMPOBAHKE), HCIOJIB30BaTh  CHCTEMHBIC
XUMUYECKUE 3HAHWS Ul MPUHSATHS pElicHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIMsIX, CBI3aHHBIX
C BEIIECTBAMH M UX NPUMEHEHHEM

KontponbHas
paborta
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AMUHBI: METUJIAMHH U aHWINH

c(hOpPMHUPOBAHHOCT, YMEHHH XapaKTepU30BaTh
COCTaB, CTpOeHHE, (DU3MUYSCKUE U XUMHUYECKHE
CBOICTBA TUIIUYHBIX MPEICTaBUTEIEN

http://www.mmlab.ru/omschemcat

/10p0drazdel41.html
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AMUHOKHUCIIOTHI KaK aM(OTepHbIE OPraHUIECKHE
coeZMHEeHMsI, X Ouonornyeckoe 3HayeHue. [lentuapt

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (Qu3nYeckue W XUMHUYECKHE

http://www.mmlab.ru/omschemcat

/10p0drazdel41.html




CBOMCTBA TUITAYIHBIX npeJIcTaBuTeNEH
AMUHOKHCIIOT - aMHHOYKCYCHAsI KHCIIOTa

32

benku kak MMPUPOAHBIC BLICOKOMOJICKYJIAPHBIC
COCAUHCHUA

BIaJlcHHE CHCTEeMOH XWMHYECKHX 3HAaHHWU-
MOHOMEp, TOJNHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYIISIPHBIE COCMHEHUS
cOpMHPOBAHHOCTD YMEHHI KPUTHYECKN
aHAIN3UPOBAaTh  XMMHUYECKYI0  HH(OPMAIHIO,
MOJTyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpelCcTBa
MaccoBoii uHdpopmaimu, IHTepHeT U Apyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel41.html
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OCHOBHBIE TOHATHSI XUMHH BEICOKOMOJIEKYIIIPHBIX
COETMHEHUN

BIaJ€HUE CHCTEMOHM XHMHYECKUX 3HAHHI-
MOHOMEp, TIOMUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIIEKYIJIIPHBIE COSAMHEHNH

http://www.mmlab.ru/omschemcat

/10p0drazdel41.html
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OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
coenrHeHMi. [InacTmaccsl, kKaydykH, BOJIOKHA

c(hOpMHUPOBAHHOCTh YMEHHU COOIOIAThH
npaBuia SKOJIOTMYECKHU [IeIeco00pa3HoOTo
MOBEJCHUSI B OBITY M TPYAOBOW JIESATEIHHOCTH B
LENsIX  COXPaHEHHA  CBOEro  3JI0pOBbsI U
OKpYy>Karolllel MpUPOJAHON Cpelibl, OCO3HAaBaTh
ONAacCHOCTh BO3JEWUCTBUSI HA JKUBBIE OpPraHU3MBI
onpenenEHHbIX OpraHUYEeCKUX BEILECTB,
noHuMast cmbica mokasarens [1JIK, moscHsaTs Ha
npumepax CHOCOOBI YMEHBLICHUS u
MIPEeIOTBPAIeHU UX BPEIHOTO BO3AEHUCTBUS Ha
OpraHu3M YeJOBeKa

http://www.mmlab.ru/omschemcat
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