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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouass mporpamma mo xumuu i 10-11 kjaaccoB opueHTHpOBaHA HAa PEaATU3ALUIO
B lleHTpe 00pa30BaHMsl eCTeCTBEHHOHAYYHOH M TeXHOJOIM4YecKOi HalpaBJeHHOCTel
«Touka pocta», cozmannoro Ha 06aze MBOY «BopoOwseBckass CIL» ¢ menpro pa3BUTHSA Y
o0OyJaromuxcss €CTeCTBEHHOHAYYHOH, MaTeMaTHYeCKOW, WH(POPMAIMOHHOW TI'PaMOTHOCTH,
(bopMUpPOBaHHUA KPUTHYECKOTO W KPEATUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHMS HABBIKOB
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM HANpPaBJICHHOCTH, a TAaKXKe ISl MPAKTUYECKOU
oTpaboTKH y4eOHOTO MaTepuaa o y4eOHOMY MPEeaMeTy « XUMHM».

Ha 0a3e nentpa «Touka pocrta» obecnieunBaeTcsi peanu3anus 00pa30BaTeIbHBIX
MIPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HANpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHs M C YYETOM
pexkomennanuii denepanbHOTO omeparopa yuebHoro mpeaMmera «Xumus». Pabouas nmporpamma
MO3BOJISIET MHTETPUPOBATh pealu3yeMble 37eCh MNOAXOJbl, CTPYKTYpYy M COJAEpKaHHE Ipu
opranuzanuu ydeOHoro mnpeamera «Xumusi» 10-11 kiace. Mcnosnp3oBanue o00pymaoBaHUs
ueHtpa «Touyka poctay Mo3BoJIsSET CO3/1aTh YCIOBHUS:

JUTSI pacIIUPEHUs COICPKAHUS ITKOJIBHOTO OMOJIOTHYECKOTO 000PYI0BAHNS;

11 TIOBBIILICHU S HOBH&B&TGHBHOﬁ AKTHUBHOCTH O6yanOIHHXC${ B eCTeCTBeHHOHaWHOﬁ
o0acTu;

JUIS Pa3BUTHS JTMYHOCTH MIKOJBHUKOB B Mpolriecce oOyueHus: OMOJIOTuu, ero CnocoOHOCTEH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHS COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

JUTsl pabOTHI C OJIAPEHHBIMU MTKOJIBHUKAMH, OPTaHU3AINN X Pa3BUTHS B PA3JIMYHBIX 00JaCTIX
00pa3zoBaTeIbHON, TBOPUECKOU JIEATETLHOCTH.

[IporpaMmma o XuMHuM Ha YPOBHE CpPEeIHETO 001Iero oopazoBanus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS (enepaibHOW 00pa3oBaTeIbLHON MPOrpaMMBbl CPEIHETO
obmero oOpazoanusi (POIlI COQO), npencrabneHHbix B DenepasbHOM TroCyAapCTBEHHOM
obpazoBatenbHoM ctapaapte COO, ¢ yuérom Konuenuuu mpenojaBaHus yueOHOTo mpeameTa
«XuMus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoii @enepanuu, peaanu3yonnux OCHOBHBIE
00pasoBaTelIbHbIE MPOTPAMMBI, U OCHOBHBIX IMOJIOKEHUN «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit enepanun Ha nepuon 10 2025 rona» (Pacopsukenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0/I0B K pa3pabOTKe MpOTpaMMBbI 10 XUMUH, K OTIPEAETICHUIO 00I1Iel cTpaTeruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHUS 0OYUYaAIOLIUXCS CPEACTBAMH y4EOHOTO MpeaMeTa «XUMUsH»
s 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyanbHbIe monoxerus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COMepKaHus, pe3yabTaToB 00ydeHHUs U TPeOOBAHUN K YPOBHIO
MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, TIOJy4aeMOe€ BBIMYCKHMKaMH  0O0IIeo0pa3oBaTeabHON
OpraHM3alliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONINM STalloM peaau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX [IEJTOCTHOM CUCTEME XUMHUECKOTO 00pa30BaHus. DTU [ICHHOCTH KacaloTCs



MO3HAHUS 3aKOHOB MPHPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIICH KyIbTyphl 4eJIOBeKa, a
TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO M NPHUPOJIHON Cpene.
Peanusyercs xumudeckoe o0Opa3oBaHue OOy4alOlmIMXCS Ha YpPOBHE CpeaHero oOIiero
o0pa3oBaHus CPEeICTBAMH Y4€OHOTO MpeaMeTa «XUMHUsD», COACP)KaHUEe U MOCTPOCHUE KOTOPOTO
OTIpe/ieNIeHbl B TPOTpaMMe 0 XUMHH C Y4ETOM CrIeun(UKd HAyKH XUMHH, e€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI U B MAaTEPHAIBHOM KU3HHM OOLIECTBA, a TakXke C y4éToM OOMmMX Iened u
INPUHIMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeaHero oOImiero
oOpasoBanus B Poccuiickoit ®enepannu.

XuMHS KaK 3JE€MEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 poJib B COBPEMEHHOU
UBWIM3ALMY, B CO3JJAHUM HOBOW 0a3bl MaTepuanbHOW KylnbTypbl. OHa BHOCHUT CBOH BKIaJa B
(dbopMupoBaHHE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJAHHE IEJIOCTHOTO IPEICTABICHUS
00 OKpy)XarolieM MUpPe KaK O €IUHCTBE MPHPOJIBI M YETIOBEKA, KOTOPOE (OPMHUPYETCS B XMMUHU Ha
OCHOBE TIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MHpPA, OCO3HAHHS B3aMMOCBS3U
MEX]ly CTPOCHHEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMU TIPUMEHEHUSI.

TecHo B3anMOIEHCTBYSI C PYTUMH €CTECTBEHHBIMU HAyKaMH, XUMUSI CTala HEOThEMIIEMOM
9acThI0 MHUPOBOW KYJIBTYpPhI, HEOOXOAMMBIM YCIOBHEM YCIIEITHOTO TPyIa W KU3HH KaKJOTO
yieHa oOmectBa. CoBpeMEeHHass XWMHUSI KaKk HayKa CO3WJaTeNlbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pemeHHe TI00aTbHBIX MPOOJIeM YCTOHYMBOTO  Pa3BUTHS
YEJIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MTUIIEBOM, SKOJIOTHUECKOM 0€301TaCHOCTH U OXPaHbI
310pPOBBSL.

B coorBercTBUM ¢ 0OmIMMHU LENSIMM M NPUHLKNAMHU CpelHero oOIiiero oOpa3oBaHus
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb W3YUYCHHS) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTrOTOBKY OOydaroluxcs, HEOOXOAUMYIO UM st
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUEHHUS B KHU3Hb COLMYMa,
MPOJIOJIKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsiomMu MpeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumusi» U «O011as 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: CHCTEMa 3HAHUMN [0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 00IIEH XUMHH ) U OPraHuYeCKOr XuMUH. @OpMUpPOBaHNE TAHHON CUCTEMbI 3HAH Ml TTPU
M3YYEeHUU TpeaMeTa 00ecredrBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOPAa3Hs BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

Crpykrypa cozaep:kanus KypcoB — «Oprannyeckas xumus» U «O0mas 1 Heoprauuueckas
XuUMHs» chOpMHUpPOBaHA B MpPOTpaMMeE MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YyYCHHIO
yuyeOHOro Marepuaia M OOYCIOBJIEHa HCTOPUYECKH OOOCHOBaHHBIM pAa3BUTHEM 3HAHHUH Ha
OTpeNeNIEHHBIX TEOPETHUYECKUX YPOBHSAX. Tak, B Kypce OpPraHUYECKOW XWMHUU BelIeCTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHWYEeCKUX COCAMHEHUH, a
TaKkK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUH BEIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce€ BEIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXHBIX OMOJIOTUYECKH AaKTHUBHBIX COSAMHEHMH. B Kypce opraHMueckoil XUMUU TMOTY4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IEepBOHAYaAIbHbIE
MIPEJICTABJICHHS] 0 XUMUYECKOW CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUIMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHHSI, O XUMUYECKOH PEaKIHH.

[Tox HOBBIM YriioM 3peHHUs B MpeaMere «XHUMHsS» 0a30BOTO YPOBHS pacCMaTpHUBAETCA
U3yYEHHBI Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKH Marepuan u
(hakTosOrnuecKue CBEIEHMUS O BEIIECTBAX U XMMHUYECKON peakiuuu. Tak, B YaCTHOCTH, B Kypce
«OO01masi ¥ HEOpraHWYeCcKask XUMHUsD» OOYyJaIOIUMCSl TIPEOCTABISETCS BO3MOXKHOCTh OCO3HATH



3HAYCHHUE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKHMX M METO0JIOTUYECKUX TO3UIUMH,
riyoKe TMOHSATh HCTOPUYECKOE H3MEHeHHE (DYHKIMH STOro 3aKoHa — OT 00oOmIaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMN O BaXXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B Kypcax 10 wu 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJBTYpPOJIOTHYECKUH H TPHKIAAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHMMAaHHIO
B3aMMOCBSI3M XUMHUHU C JPYTUMHU HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MPAKTUYECKON JEATEIIBHOCTH YeJOBEKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHS K IIPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX TMPUIOKECHUH XMMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICTMBATh HH(OPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUs 3HAHUH, pelIeHUs
MHTEIJUICKTYaJIbHBIX U JKCIIEPUMEHTAIFHBIX HCCIIEAO0BATENLCKAX 33a1ad. B menoM conepikanue
y4eOHOTO MpenMeTa « XUMHEsD TaHHOTO YPOBHS M3YyYCHHS OPHEHTHPOBAHO HAa (OPMUPOBAHUE y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMAaHUS (PUIOCOPCKUX MICH, TaKHX KaK:
MaTepHAIbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHUYEeCKOTO MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, TI03HABAEMOCTh IPUPOIHBIX SBJICHUN MyTEM dKCIIEPUMEHTA
U pemeHus] MPOTUBOPEUYHA MEXTYy HOBBIMH (aKTaMH W TEOPETUYCCKUMHU TPEIIOCHITKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUM IKOJIOTUYECKUX MPOOJeM, a Takke MpodieM cOepexeHus
SHEPTETUIECKUX PECYPCOB, CHIPHS, CO3aHMUsI HOBBIX TEXHOJIOTHIA U MaTEPHUAIIOB.

B numane pernenus 3a1a4 BOCIATAHUS, PA3BUTHUS U COMATM3AINN 00YyJaIOIINXCS IPUHSATHIC
MPOrpaMMONl MO XUMHH MOJIXOIbl K OIMpPENEICHHUIO COJEp>KaHUS W TOCTPOCHHUS IpeaMera
MpeAyCMaTpUBaOT (POPMUPOBAHUE YHUBEPCATBHBIX YYCOHBIX NEHCTBHM, MUMEIOMUX 0a30BOE
3HaUEHUE JUIsl Pa3IMYHBIX BHJOB JEATEIbHOCTH: pEIIeHUs NpobiieM, MOMCKa, aHauu3a u
00paboTkn wHGOpPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHUS OMbITa MPAKTUYECKOW U
HCCIIEIOBATENIbCKON AESITeTbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHus XMMUHM KaKk Ha YpOBHE OCHOBHOTO 00I111ero 00pa3oBaHusl, TaK U
Ha YpOBHE cpeJiHero o01iero oopa3zoBaHus, P ONPEACTICHUH COJePKATEIbHOM XapaKTePUCTUKH
1eneil W3ydeHus IpeaMeTa HamnpaBlIeHUEM IEPBOCTENCHHON 3HAYMMOCTH TPaJAWLIMOHHO
npu3Haércss  (QopMHpOBaHHE OCHOB XUMHUYECKOM Hayku Kak o0OJacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUYECKOM IeATEIHbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKONW TOYKH 3pEHHs] TaKOM MOJIXOA K OINpPENENICHUIO Iesield M3Y4YeHUS
mpeaIMeTa SBJSETCS BIOJIHE OMPaBIaHHBIM.

CornacHO NaHHOUW TOYKE 3pEHUs TVIABHBIMHU LEIAMH H3y4eHHs MpeameTra «XUMHsD Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMbl XUMHUYECKMX 3HAaHUN Kak BaKHEHIIeld cocTaBIstoLIeH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSATHS,
(GyHaMEHTaJIbHbIE 3aKOHBl U TEOPUM XUMHM, OCBOEHHE sI3blKa HAayKH, YCBOEHHUE U
MOHMMAaHUE CYIIHOCTU JIOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPHUEN MX PAa3BUTHUS U CTAHOBIICHUS;

e (opMupOBaHHME U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/ax MO3HAHMS BELIECTB U
XUMUYECKUX PeaKlnil, HeoOXOIUMBIX Ul MPUOOPETeHHUs YMEHUH OpPUEHTUPOBATHCS B
MUPE BELIECTB U XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKOH U
MTOBCETHEBHOM JKU3HHU;



® pa3BUTHE YMEHUW U CHOCOOOB [IEATEIBHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COONIOACHUEM MpaBuUil 0e30macHOro
oOpallleHus C BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkaTesbHasi XapaKTepUCTUKA 1IeJIed U 3a]a4 U3y4eHHs TIpeIMETa B
MporpaMMe 1o XUMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPHOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanusi. CeroaHsi B MPENoiaBaHUM XUMUHU B OOJIBIICH CTENeHN
oTIaéTcs MPeaNoYTEeHUE TIPAKTUYECKON KOMIIOHEHTE COJICpyKaHUsl 0OyUeHUs, OPUCHTUPOBAHHOM
Ha IOJrOTOBKY BBIIYCKHUKA 00I11€00pa30BaTeIbHON OpraHU3aliy, BIIAJCIONIET0 HE HAa0OpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMEHUSMH aKTHBHOTO
TIOJTyYEHUS 3HAHUW U IIPUMEHEHUS MX B PEATbHOM )KU3HU JIJIS PEIICHHSI MPAKTUICCKUX 33/1ad.

B cBs3u ¢ »TMM TpW u3ydeHHHM TMpenMera «XUMHUS» JOMHUHUPYIOIIEE 3HAYCHHE
MIPUOOPETAIOT TaKue 1eNIN U 3a7a4uu, Kak:

azanTarus 00yJaronuxcs K yCIOBUAM JUHAMUYHO pa3BUBAIOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITCIIEHOMY TMPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KHU3HCHHBIX CHUTYAITUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOy4arOmMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOIINX YHUBEPCATbHOE 3HAUCHUE TSI PA3IMYHBIX BUJOB NEATECILHOCTHU: PEIICHUsS MPoOIIeM,
MOMCKa, aHanu3a W 00paboTku wHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NESTETFHOCTH, KOTOpasi 3aHUMaeT BAXHOE MECTO B TMO3HAHWU XHUMHUH, a TAKXKE JUIsl OIEHKH C
TTO3HITNI KOJOTHYECKON O€30TIaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
00yJaroIMXcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOpPETaTh HOBBIC 3HAHUSA 110 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yUeOHOW U Hay4yHO-IOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(dhopMHpOBaHKE U pa3BUTHE Y O0YUYAIOIIUXCA ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOMIOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U NMPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE Y 00y4aromuxcs yOex 1EHHOCTH B T'yMaHUCTUYECKOM HAIPABICHHO CTU XUMUH,
e€ BaXXHOW pOJIM B PEHICHHM TJI00AIBbHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIONOIH30BAHUS,
MOTIOJTHEHHSI SHEPreTHYECKUX PEeCcypCoB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3I0POBbIO, a TAKXKe MPHOOPETEeHUs
OTIBITA UCIIOJIb30BAHUS TOJTYYCHHBIX 3HAHUM U1 IPUHATHUS TPAMOTHBIX PELICHUI B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSIMH.

B yueOHoM mnaHe cpemHero oodiero oopazoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOI 06macTn «EcTecTBeHHO-HAYYHBIE PEIMEThHD.

OO1ee yuCIoO 4acoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero oopazoBanus, coctaBiseT 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezento), B 11 kinacce
— 34 gaca (1 gac B HezIeTIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHOBHBIE TOJOXeHUsA. CTpyKTypHbIe (DOPMYIBI OpPraHMYECKHX BeEmIeCTB. [ OMOJOTHs,
n3oMepusi. XMMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluyu OpraHMuecKrx BeulecTB. HoMeHknaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUAJIbHbIE HA3BaHUS BaKHEHIINX IPEJICTaBUTEIIEN KJIacCOB
OpraHMYECKUX BEILECTB.

DKclepuMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaOJIOJIEHUE U OINHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocCTeHine
MIPEICTaBUTENHN AJIKAaHOB: GU3NYECKHE U XUMUUECKHUE CBOWCTBA (peaKLiy 3aMeIlleHUsl U TOPEHus),
HAax0’KJIEHUE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATallUH, OKUCIICHUS U TIOJMMEpU3allin), MOJIy4eHnEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHI psia. ALETUIeH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOICTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHuUpo8anus U HUMpOB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAJUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoanHble UCTOUHUKU YTIIEBOAOPOI0B. [IpupoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoObl nepepaboTKu HeTH: eperoHka, KpeKUHT (TEpPMHUUECKUH,
KaTtaauTuueckuit), mnuponus. Ilponyktel mnepepa®oTku HedTH, HX NPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmjIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThl:
IIOJIyYEHUE ITUJIEHA U U3YyYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKILUN).

Kucaopoaconep:xammye oprannyeckne coeANHEHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHele cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJIa U ATaHoa
Ha OPraHyu3M 4YeJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU METaJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. [IpumMeHeHHe TIiHMIepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTpOEHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (PeHoa.
[Ipumenenue denoa.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XMUMHYECKHE CBOWCTBA (pEaKkIMH OKHCIEHUS U BOCCTAHOBJICHHS, KAau€CTBEHHBIE DPEaKIIHH),
MOJIy4€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsE U YKCYyCHasl KUCJIOTHI:
CTpoeHHe, pU3nYecKre 1 XuMHUYeCKHe CBOMCTBa (CBOMCTBA, 001IKeE /I Ki1acca KUCIIOT, PeaKIHs
sTepuduKanmm), MoJyyeHHe u mnpuMeHeHue. CrTeapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CHOKHBIX FPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MpOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3NYECKHe U XUMHYECKHE
cBoiicTBa (B3aumoeicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMMuadHbIM PacCTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJEHHWE B MPHUPOJE, IMPUMEHEHUE,
ouonoruydeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman n nemnronosa kak npupoAHble noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB WM HX IMPEBpALICHUI: IMPOBEACHUE,
HaOMOJICHUE U OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHBIC
peaKiuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcujaoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue TiuuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (OKucCICHHE
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il), B3aumoieiicTBue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThl: CBOMCTBA PacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa peaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

A3oTcozepKalue OpraHn4eckiue COeMHEHMUSI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHuuecKue coeJuHeHus. GU3ndecKkne 1 XuMU4ecKre
CBOMCTBA aMHHOKHCIOT (Ha NpUMepe TIIUIMHA). buojoruueckoe 3HAYeHHWE AMUHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U IMOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUHM YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHEe BETMUMHBI U €UHUIIBI UX
H3MEpEeHUsl.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIIEBOIbI, JKUPBI, DEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE MOPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKUE MpenapaThl, MAaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH d3JeMeHT. AtoM. Sapo aroma, H30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTuyeckre YpoBHHU, OTypOBHU. ATOMHBIE OpOUTaiH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB JI. .
MenpneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MeHnpeneeBa ¢ COBPEMEHHOM TEOPHUEl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyINnaMm 1 neprojaM. 3HaueHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. Buabl XUMUYECKOW CBSI3M (KOBaJeHTHas
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucniepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHBIE pacTBOPBL. MaccoBasi 10
BEILECTBA B PaCTBOPE.

Knaccugukanus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaMm.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (pakTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHUE XMMHYECKOTO PpaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaslbHas, IIeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIepUMEHTANIbHBIE METOJAbl M3y4YeHHUS BEHIECTB U UX IMPEBpallleHHuH: JeMOHCTpALUs
tabmun «llepromnueckas cuctema xumuyeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEellbl PAaCTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKONW paboThl «BnusHuE pa3nudHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM».

Pacuérhrie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xummusi

Hewmeramnsl. [lonoxenue HemeramioB B [lepuoinyueckoii cucteMe XUMUYECKUX AIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOeHHUs aTOMOB. PuznyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponusi HEMETaIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOWCTBAa BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOACPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHne BaXXHEMILINX HEMETAUIOB U UX COCIUHEHUH.

Meramisl. Ionoxenne metainoB B Ileproaudyeckoii cucteMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaijioB. OOmiue
¢uznueckue cBoiicTBa MeTaywioB. CIUTaBbl METAIOB. DJIEKTPOXUMHYECKHN pSAJl HAMpPsDKEHUN
METaJJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

O61ue crocoObl Moay4eHust MeTasuioB. [IpuMeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsS] BEHIECTB M HUX IPEBPALLECHUN: H3ydEeHUE
KOJUTEKIINH «MeTaTbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7ad,
HaOJI0/IeHNe W OINHMCAHME JIEMOHCTPAIMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aWMOJIEHiCTBHE



TUAPOKCHUIA ATIOMUHHUS C paCTBOPaMH KUCJIOT M LIEJIOYEH, KAYECTBEHHBIE PEAKIIMU Ha KaTUOHBI
METaJIOB).

Pacuérnble 3aaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOIYKTOB PEaKIUH, €CJIM OJJHO U3 BELECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MacCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HAyYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienus 06 0OMMX HAYYHBIX TPUHIIUITAX TPOMBIIIICHHOTO TIOTYYCHUS BAKHCHIITNX
BEILIECTB.

UYenoBek B MHpEe BEIIECTB W MAaTEpUAOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pUabl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHuaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE YI00pEHUSI.

XHUMHUS U 3/I0POBBE YEJIOBEKA: IPABWJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
MpaBuia 6€30MacHOTO UCTOIb30BaHUS MPENnapaToB OLITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH O0Iel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIecTBIAETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIHN (PaKT, TUNOTE3a, 3aKOH, TEOpUs, AaHATIU3,
CUHTE3, KIacCU(pUKalusi, MEePHUOJUYHOCTb, HAONIOEHUE, OHKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEJIMYMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHOoNorus: XuMUYEeCcKas MPOMBIIIIEHHOCTb, METAJLUTYPrusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajios, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOJCTBO, IUImcBas IMPOMBIIIIICHHOCTbD,
@apMaHeBTHqCCKaH IMPOMBIIJICHHOCTD, IMPpONU3BOACTBO KOCMECTHYCCKUX npcriapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHajoB, QJICKTPOHHAsA IIPpOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOT'UH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oOpazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
PEe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa3oBaHus BbIIEICHBI
CJIETYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHYECKOTO
o0OpazoBaHus;

HaJM4Yue TMPaBOCO3HAHMS HKOJIOTMUYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS MpeIMeTa « X UMUS» TOCTUTAIOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOTo OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMHU M INPABUJIAMM IOBEJCHMSI, CIOCOOCTBYIOIIMMHU IIpolieccamM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH OOYUYaIOIIMXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH JESTEIbHOCTH 00YyUYaIOIIMXCs 10 peain3aliy IPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY W NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIECHHH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHbIX U [T03HABaTEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apIyMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUHM M MPAKTUYECKOTO NPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKH €CTh pe3yJbTaT UIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
UH(OPMAIIUY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIIHH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSIMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a JKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI OE30MacHOTO OOpalIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIHHOCTH;

MOHWMAHWS [EHHOCTH TPAaBWI WHIAWBUAYAJILHOTO M KOJUICKTUBHOTO 0€301acHOro
MTOBEJICHUS B CUTYAIUSAX, YTPOKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYCCKHX 33J1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo¢eccHil pa3nyHOro pojaa, B TOM 4YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIANBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy xyiieit
npodeccuu U peain3alii cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4YeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPHUHOCSIIMX BpPEI OKpY)Kalollel MpUpogHON cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJIArONPUSATHBIE SKOJIOTMYECKUE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh UX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTIBITA
NESITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
panMoOHATBFHOTO HAYYHOT'O MBIIIICHUS, CO3JJAHUN LIEJIOCTHOTO MPEACTABICHUS 00 OKPY>KaIoIIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTHM XMMMH JUISI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAINPaBICHHOCTH M BaKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuaIbHOMU
KYJIbTYpbI, PELICHUH ITI00abHBIX POOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecTeYeHn! YCIOBHI yCHEITHOTO TPYJAa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKJOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TPaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SIBJICHUM OKPYXKAIOUIEro MHUpPAa M MPOUCXOAIIMX B HEM H3MEHEHHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAIbHBIX KU3HEHHBIX CUTYAlIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKOM eI TeNbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJYYE€HHIO HOBBIX 3HAaHMUM MO XMMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSIM TPy/Ia B pa3IudYHBIX cepax mpodecCHOHATbHON ACSITEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS y4E€OHOTO TpenMera «XuMHUsS» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMUXCS MEKIUCIHUIUIMHAPHBIC
(MexXTpeIMeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEPTHUsl, SBJICHHUE, MPOIIECC, CUCTEeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yaeOHbIe JIeMCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4JarouXcs;

CHOCOOHOCTh  OOy4arolMXCs  KCIOJb30BaTh  OCBOEHHBIE  MEXAMCUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YyUEeOHBIMU
MO3HABATEIHbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU IEHCTBUSMU.

OBiajeHHe YHHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyadU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3ajaBas MapaMmMeTpbl M KPUTEPHUH HX JOCTHKECHHUS,
COOTHOCHUTH PE3yIbTAThI AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TMOHITHS TSl OOBbSICHEHUS OT/ICNBHBIX (DAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIN;

yCTaHABIIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTHBHBIC, ICTYKTUBHBIC, T10 aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH W TIPOTHUBOPEUYHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMylsia, YpaBHCHHE XHMHUYECKOW pEaKIuu — TMpPU PEIICHHH YYeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33124, TPUMEHATh Ha3BaHHBIC MOJICILHBIC TTPEICTABICHHUS TSI
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITUH.

2) 0a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LT M 33JaYd  UCCIEJOBAHWSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYTUPOBAHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMH CAMOCTOSITEJIbHOTO ITUTAHUPOBAHHUS WM TIPOBEICHHS YICHHYSCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (OopMyIUpoOBaTh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESITEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAy4HO-TIOMYJsIpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHbIE MocoOus, pecypcbl WHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUIOB U ()OPM MpeACTaBICHUS, KpUTHUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopmMalny, He0OXOAUMOH /7Sl BBIMIOTHEHHSI YYEOHBIX 3aa4 ONPEeeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeIcTaBiIeHUsS UHPOPMAIUU (CXEMBI,
rpaduky, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAaueCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopManuen: TPUMEHATh MEXNpeAMETHble ((U3MYEeCKHe W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

WCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJISAHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBI B XOJie AHANOra W/WUIH JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C INPE3EHTALMEl pe3yabTaTOB IO3HABATEJIbHOM AEATEIBHOCTHU, IOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO MpoekTa ¥ (HOpMYyIHpPOBATH BBIBOJABI MO pE3ylbTaTaM MPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

Ogi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3aJadd, KOHTPOJIUPOBATh U IO MEpEe HEOOXOAMMOCTH KOPPEKTHUPOBAThH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEaKLUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS Kypca «OpraHn4ecKkasi XuMus» OTPakaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid penieHus
MPAKTUYECKUX 3a/Ja4 M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTPOHHAsi 000JI04YKa aTromMa, MOJIEKYJa, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIFHOCTh, XHMMYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJIb, MOJIIpHAsE Macca, MOJSpHbIE 00BEM, yYrJIepOAHBIH  CKeleT,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINe COCIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAallhe B OCHOBE NOHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MMOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUSA U
MPEBPALLEHUN OPTAHUYECKUX COCAUHECHUN;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
U YPAaBHEHUUM XUMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WIUTFOCTPALIMKM MX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTAaHABINBAThH MPUHAICKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K ONPEAEIEHHOMY KIAcCy/TpyIie COeAMHEHUN
(yrneBoAoponbl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), MaBaTh UM Ha3zBaHusa o cuctemarnudeckoil HomeHknatype (IUPAC), a Ttaxxe



MIPUBOJIUTh TPUBUAIBHBIE HA3BaHUS OTACIHHBIX OPraHMYECKHX BEMISCTB (ISTHIICH, MPOIMUJICH,
alleTWICH, STHJICHIJHMKOJb, TJIMLUEPUH, (eHod, (GopmanbAerun, areTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, eJITI0103a, TJIULHH);

C(OPMHUPOBAHHOCT YMEHHUSI OMPEACSATh BHIBI XMUMHYECKOW CBS3M B OPraHUYECKHUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByriepoBa juisi 00bsSCHEHUS 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUYECKHE W
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, alleTalbIeru]l, MypaBbHHAsl U YKCYyCHast
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHMX XUMHUYCCKUX pEaKIni ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA HCXOTHOTO BEIIECTBA WIIHM IPOAYKTa PEaKuu 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIINH);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHHM TpPU HU3yYEHUH BEUIECTB U XUMUYECKUX SBJICHUHN
(mabmroieHne, W3MEpeHHe, OKCICPUMEHT, MOJICIUPOBAHUE), WCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHM COONIOAATh MpaBUiia MOJb30BAHUA XUMUYECKOW MOCYI0H U
nabopaTopHbBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHUYECKUM SKCIIEPUMEHT
(mpeBpalieHuss OpraHnYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIMH OPraHUUECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HAarPEBAHUH,
L[BETHBIE peaKIK OEJIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKU 0€30MaCHOCTH MU 00paIieHuu
C BeIIeCTBAaMU U JAOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (OpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIbI HA OCHOBE STUX PE3yIbTAaTOB;

chOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
NOBeJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpY>Karolllel MPUPOJHOM Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3JICHCTBUS Ha KMBBIE OPraHU3MbI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrmocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHH3M
YeJI0BeKa;



JIIsL 06yqa10mnx051 C OI'paHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHWA BCIICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUISL CIICTIBIX U CIIA00BUISIINX O0YJAIONIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst mist 3anucu XuMu4eckux GopMyiL.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKkas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: O XUMHYECKOM COCTaBIISIONICH €CTECTBCHHO -HAYTYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUW TPUPOJBI, B (DOPMHUPOBAHWH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW MJid penieHus
MPaKTUYECKUX 3aad M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJAraroIine
MOHATUS (XMMUYECKUH DIIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XUMHYECKHX  PEaKIHi, pacTBOP, OJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs NUCCONUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPHH 1 3aKOHBI (TEOPHSI DJEKTPOJIUTUIECKON
qucconuanuu, nepuoandeckuid 3akoH Jl. M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs PHEPTUU MPU XUMHUYECKHX PpEeaKusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (PAKTOJOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U O€30TacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMHUCAHMM HEOPTraHWYECKUX
BEILIECTB U UX IIPEBPALLECHU;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JJISi COCTaBICHUS
dbopMyn BeIIECTB M ypaBHEHUN XUMUYECKUX pEaKIHil, CUCTEeMaTHYECKyl0D HOMEHKIATYpy
(IUPAC) u TpuBHagbHbIE Ha3BaHUs OTICIBHBIX HEOPTaHMYECKHX BEIIECTB (yrapHbI Tas,
YIJIEKUCIIbIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHas W3BECTh, MUThEBAs cOJa, NMUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUI ONpEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOTO COCTABAa, BUJl XUMUUYECKOM CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHASI) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BelIEeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKkpblBaTh CMBICT Tepuoanyeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoanueckoii cucteMbl XuMU4YecKux eMeHToB . U.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBONCTB XHUMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpynmnam llepuoauyeckoil cuctemMbl XMuMUYECKHX dieMeHToB /. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (ONMMCHIBATH) OOIIHE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3jIWYHBIX KJIACCOB, IIOATBEP)KIATh CYHIECTBOBAHUE I€HETUYECKOU
CBA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUMPOBATh XMUMHMUYECKUE PEAKIMU IO Pa3ITUYHBIM
MpU3HakKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIH, YYaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHHS peakUUil pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIMH, MOATBEPIKAAIONME KadeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEIICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIeKaIIe B OCHOBE
MIPOMBIIIJICHHOTO TOJIy4€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke Cc(HOpMUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCICHUS C MCIOJIb30BAaHUEM TOHSATUS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOUIEHUI Ta30B MpPU XUMHYECKUX
peaxusx, Macchl BellecTBa Wik 00bEMa ra3oB 1o U3BECTHOMY KOJIMYECTBY BEIllECTBA, MAcCe MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3((dekra peakliuy Ha OCHOBE
3aKOHOB COXPAaHEHHSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIOATh MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMH IO BBIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJIHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICNICHHUE Cpellbl
PacTBOPOB BEILIECTB € MOMOUIbI0 YHUBEPCATIBHOIO MHIUKATOPA, BIAMSHUE Pa3IHyYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pPEaKLUHu, peaklMM HMOHHOrO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEeIIeHUE SKCIepUMEHTATbHbBIX
3amau o teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBMM C IPAaBUIAaMU TEXHUKU
0€30M1aCHOCTH NPH 0OpallleHUH ¢ BELIECTBaMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MACCOBOM KOMMYHUKalUU, IHTEpHET 1 1pyrux);

cOpMUPOBAHHOCTh YMEHUI COONIOAATh IpaBHa 3KOJIOTMYECKH IIEJIECO00pa3HOro
IIOBCICHUSA B 6BITy u TpYI[OBOf/'I ACATCIIBHOCTH B ILECJIAX COXpPAaHCHUSA CBOCTO 3O0POBbA U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeeNEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOT'O BOS[[GﬁCTBI/I?I Ha OpraHuvs3M 4CJIOBCKa,

JIIsA o6yqa10m1/1xcsl C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC INPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTICTIBIX U CNTA00BUSIIIMX OOYYArOLINXCS: YMEHHE UCIIOJIb30BATh PEbE(PHO-TOUCUHYIO
cucremy o0o3HaueHuii JI. bpaiins 11 3anucu XuMu4eckux GopMyi.
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