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MNMOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma MO XHUMHM Ha YpOBHE cpeaHero oOuiero oOpa3zoBaHUA
pa3paborana Ha ocHoBe PeaepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O06
obpasosanun B Poccuiickoit denepainy», TpeOOBaHUA K pe3yiabTaTaM OCBOCHUS
denepanbHOil  00pa3oBaTENbHOM TPOrpaMMbl CpeaHero oo0Iero o0Opa3zoBaHUA
(®OIT  COO), mpencraBieHHsix B DemepadbHOM  TOCYAapCTBEHHOM
oOpaszoBarenbHoM ctangapre COO, c¢ yuérom KoHuenuumm mnpenogaBaHus
yueOHOro mpeaMera «Xumus» B 00pa3oBaTelbHBIX OpraHuM3aiusax Poccuiickoii
Denepanuy, peayM3yIONIMX OCHOBHBIE 00pa30BaTesbHbIE TMPOTPAMMBI, H
OCHOBHBIX TonokeHui «CTparteruu pas3BuTHs BocnuTanus B Poccuiickoii
deneparmu Ha nepuoa 10 2025 roga» (Pacnopsukenune IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MmoaXxo0A0B K pa3paboTKe MporpamMMbl MO0 XUMHH, K ONpPEICICHUIO
o01mel cTparernd o0y4eHHs, BOCIIUTAHUS W Pa3BUTHA 00YUarOIIUXCsA CPEACTBAMH
yueOHoro npeamera «Xumus» s 10-11 kiaccoB Ha 6a30BOM ypPOBHE COCTABUIIH
koHuentyanbable monoxkeHns PI'OC COO o B3auMo00YCIOBICHHOCTH IIETIEH,
COJIEp)KaHUsl, pe3yJIbTaroB OOydYeHHs W TpeOOBaHHI K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBanue, MoJTydaeMoe BBITTYCKHUKaMH
o011e00pa30BaTeIbHON  OpraHM3aliy, SBISICTCA HEOTHEMJIEMON YacThi0 HX
obpasoBanHocTH. OHO CHOYKHT 3aBEpIIAOMIMM JTaloM peaiu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX
[ICIOCTHOH CHCTEME XHMHYECKOro o0pa3oBaHuA. ODTH LEHHOCTH KacaroTCH
MO3HAHHUSA 3aKOHOB MPHUPOABI, GOPMHUPOBAHKSA MAPOBO33PEHUA H OOMICH KYJIbTYpPHI
4e/I0OBEKAa, a TaKKe OHKOJIOIMYCCKH OOOCHOBAaHHOINO OTHOLICHHS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpeae. Peamusyercs xXumuueckoe oOpa3oBaHue
o0y4Jaronuxcs Ha ypoBHE cpeiHero o0iiero oOpa3oBaHUs CPE/ICTBAMU YUECOHOTO
npeaMera «XuMHA», COACPKAHME M TMOCTPOCHHE KOTOPOro ONpeACiCHBl B
nporpaMMe MO XHUMHH C Y4€TOM crneud(dUKH HayKH XUMHH, €€ 3HAaYCHHUS B
[MO3HAHUU TMPUPOALI U B MaTepUAILHOM KU3HU OOLIECTBa, a TaKKe C Y4ETOM
o0mMX 1enel M NPUHILNIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeJHero oduiero oopazosanus B Poccuiickoii denepanuu.

XUMHUS KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HTPaeT ocoOyio poJib B
COBPEMEHHOW IMBUIM3AIMH, B CO31aHUU HOBOI 0a3bl MaTepHalbHOU KYJIbTYpBI.
OHa BHOCHUT CBOH BK/IaJ B (JOPMUPOBAHUE PALMOHATILHOTO HAYUHOTO MBIILJICHHS,
B CO3MJaHHE IEJIOCTHOI'O MPEACTABICHUS 00 OKPY)KAIOIIEeM MHpE KaK O OHHCTBE
NPUPOJIbI M YENIOBEeKa, KOTOpoe (opMuUpyercsi B XUMHUM Ha OCHOBE IMOHUMAHMS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHHS B3aUMOCBS3H MEXKY
CTPOCHHEM BEIIECTB, X CBOMCTBAMH 1 BO3MOKHBIMH OOJIACTAMHU TIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOH YacThI0 MHPOBOM KYJIBTYPBI, HEOOXOUMBIM YCIOBHEM YCIIEIIHOTO



TpyJla W JKM3HH KakJI0ro ujeHa oOmectBa. CoBpeMeHHas XHUMHUA Kak Hayka
co3ujJlaTe/lbHasi, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHa Ha peEIIeHue
rJ100aJbHBIX  MPOOJEM yCTOMYHMBOIO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOH,
YHEPreTUYECKOM, MUILIEBON, IKOJIOTMUYECKOM 0€30MaCHOCTH U OXPaHbl 3/10POBbSI.

B coorBercTBMM ¢ OOUIMMH LEISIMH W [PUHLMUIIAMU CpPEJHEro o0uiero
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi YpOBEHb
U3YYEHHUS) OPUEHTHPOBAHO MPENMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IMOJITOTOBKY
oOy4Jarommxcs, HEOOXOJUMYK) MM I BbIPaOOTKH  MHPOBO33PEHYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHHS B KU3Hb COLMYMa, MPOAOJIKEHHUS
o0pa3oBaHuUs B Pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocTraBnsolMMHU  nipeaMeTa  «XUMHS»  SBISIOTCS  0a30Bble KypChl —
«Oprannveckass xumus» U «OOmasgs M HeOpraHUuecKass XUMHS», OCHOBHBLIM
KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX SIBJSHOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUNA 10 HEOPraHMYECKOH XMMHH (C BKIIOYEHUEM 3HAHMM U3 OOIIEH XUMHH) U
opraHuuyeckoil xumuu. @OpMUPOBAHUE NAHHON CUCTEMblI 3HAHUN IMPU U3YUECHHH
npeaMeTa oOecreuuBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOTroo0pa3us
BEILIECTB HA OCHOBE OOIIMX MOHSATHIA, 3aKOHOB M TEOPUH XUMHUH.

Crpyktypa comepxaHus KypcoB — «OpraHuueckas Xumusi» U «OOmas u
HEOpranmyeckass XuMus» c(opMHpoBaHa B TpPOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOI0 MOAXOJa K U3YYEHHK Yy4eOHOro wMarepuaiia M OOyCJIOBJIEHA
UCTOPUUECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHHUM  HA  ONpeACIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKON XWMHHM BEIIECTBA
paccMaTpuBarOTCsT Ha YPOBHE KIJIACCHMUECKOM TEOPUU CTPOCHUS OPTaHMYECKHUX
COCIMHEHUNA, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKMX M IJIEKTPOHHBIX
NpeACTaBICHUA O CTpoeHuH BenlecTB. CBeleHUsT 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHUH — OT YIJIEBOAOPOJIOB JI0 CIIOKHBIX OMOJIOTrHYECKH
aKTHBHBIX COEAUWHEHHH. B Kypce oOpraHu4eckod XHWMHUHW T[OJYy4YarOT PpPa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOTO 00I11ero oOpa3oBaHus MEepBOHAYaAIbLHbBIC
MPEICTABICHUA 0 XUMUYECKOW CBS3M, KIacCU(DUKAIIMOHHBIX TPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU peaKIuH.

[lon HOBBIM yriIOM 3peHHMs B TMpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpuBaeTCs W3YyYCHHBI Ha YPOBHE OCHOBHOrO oOmiero o0Opa3oBaHus
TEOPETUYECKHI MaTepuan M (aKkTOJIOrMYEeCKHEe CBEJICHUS O BellecTBaXx U
XUMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUsD» O0ydaromuMcesl TPENOCTaBISACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOIUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJI0JOTHYECKUX TO3HINH,
rIy0Ke TOHATh HWCTOPHYECKOEe W3MEHEeHHE (YHKIMHA 23TOro 3akoHa — OT
0000111a011IeH /10 OOBACHSIONICH U TPOTHO3UPYIOIICH.

Ennnas cucrtemMa 3HaHMH O BayKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOEHHH,
CBOMCTBaX W IMPHUMEHEHUH, a TAKKE O XMMHYECKUX PEAKIUSAX, UX CYLIHOCTH H
3aKOHOMEPHOCTSIX TpOoTeKaHus jgonojHsercs B kypcax 10 um 11 kiaccos



SJIEMEHTAMH  COJIEPIKAHMS, HMEIOMIMMH KYJIbTYPOJOTHUECKHA W MPUKJIAIHOMN
XapakTep. DTH 3HaHUA CIIOCOOCTBYIOT TOHMMAHHIO B3aHMMOCBSI3H XUMHH C
JPYIMMHM HayKaMH, PacKpblBalOT €€ pojib B MO3HABATEIbHOW W MPAKTUUYECKON
NEATEBHOCTH YEeJIOBeKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBRKEHHUS K TPOLECCY
TBOpYECTBA B O0JIACTH TEOPUU U NMPAKTHYECKUX MPHIIOKEHUIH XUMHH, [TOMOTal0T
BBIITYCKHUKY OPHMEHTHPOBATLCS B  OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(GOPMAIHIO U
NPUMEHAThL €€ JUIsl TIONOJHEHHS 3HAaHWH, PEIICHUS HWHTEIUIEKTYaJIbHbIX H
IKCIIEPUMEHTAIBHBIX MCCIIeIOBATEIBCKUX 3a1a4. B 1enom cojiepkanue yueOHOro
npeaqmera  «XWMHS»  JIAHHOTO  YPOBHS  W3YyYeHHs OPUEHTHPOBAHO  Ha
(hopMHupoBaHue y OOYYaAIOIIMXCS MHPOBO33PEHYECKON OCHOBBI 11 MOHUMAHUS
¢unocockux HIeH, TaKUX Kak: MaTepUallbHOE €IHHCTBO HEOPTraHHYECKOro H
OpPraHUYeCcKoOro MHpa, OOYCIOBIECHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTb TIPUPOAHBIX SBJICHUH MyTEM OJKCIEPUMEHTa M
pElIEHUsT [POTUBOPEUMH MEXJy HOBBIMU (akTaMM M  TEOPETUUYECKUMHU
MPEeANOChIIKAMH, OCO3HAHHE POJIH XUMHUH B PEIICHHH 3KOJIOTHYECKUX MPodiIem, a
TaKXke NMpobsieM cOepeKEHUsI IHEPIETHUECKUX PECYPCOB, CHIPhS, CO3/IaHHs HOBBIX
TEXHOJIOTMH U MaTEepHUasioB.

B nmnane pemeHMs 3agad  BOCHHUTAHHWS, pPa3BUTHA W COIMATU3AINH
00y4arImuXCs MPUHATHIE MPOrPaMMON MO XUMHHM IOAXOJbl K OIPEICIICHHUEO
COACP)KaHUs M TOCTPOCHMS TpeaMeTa MpelycMaTpuBaioT (HopMHUpOBaHHUE
YHHBEpPCAIbHBIX y4YCOHBIX JICHCTBMM, WMEIOIIMX 0a30BO€ 3HA4YCHUE IS
pa3MYHBIX BHIOB JICATEIBHOCTH: peElIeHHUs Mpo0sieM, IOUCKa, aHaiM3a |
00paboTKn HPOpMaNuu, HEOOXOAMMBIX IS IPUOOPETEHNMS OTBITa MPAKTHYECKOI
M HCCIIC/IOBATEIbCKOU JEATEIIbHOCTH, 3aHMMAIOLICH Ba)KHOE MECTO B TMO3HAHUU
XHMHH.

B mpakThke TmpenofaBaHWs XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHuUs, TaK U HA YPOBHE cpeHero oduiero o0pa3oBaHus, PHU OMpe/IeICHUH
COIECPKATEIBHON XapaKkTepPUCTHKU LeNeH M3Y4YeHHs TpeaMeTa HarpaBlIeHHEM
MIEPBOCTENICHHOM 3HAYMMOCTH TPAAWIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XHMHYECKOH HayKd Kak 00JIaCTH COBPEMEHHOIrO €CTECTBO3HAHUS, MPAKTHYECKOM
NESATETBHOCTH YEJIOBeKa W KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOH KYJIbTYpbl. C
METOJIMYECKOM TOYKH 3pCHUs TAKOW MOAXOJl K ONPEACICHUIO LEJIEH HU3YUYCHUs
NpeaMeTa SBJISETCS BIIOJIHE ONpaBAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TIJIABHBIMH LEISIMH H3yYeHHs IpejMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBIsI0TCA:

o (opmHupoBaHHE CHCTEMbl XMMHYECKMX 3HAaHHMH Kak BaxHeEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW
JIe)KAT KJIHOYEBBIE MOHATHS, (DyHIaMEHTaTbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHME s3bIKa HAYKH, YCBOCHHME M TMOHMMaHHE CYIIHOCTH IOCTYIHBIX



0000111eHMIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUel
WX Pa3BUTHUS U CTAHOBJICHMS,

o (opMuUpOBaHHME U pa3BUTHE MPEJCTABICHUN 0 HAYYHBIX METO/1aX MMO3HAHUS
BEHIECTB M XMMHUYECKUX peakluuid, HEOOXOIUMBIX I OpHOOpEeTeHUS
YMEHUH OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBIICHMUIA,
MMEIOILMX MECTO B MPUPO/IE, B MPAKTUYECKON U TTOBCEIHEBHOM KU3HHU,

e pa3BHUTHE YMEHHI M CIIOCOOOB JESTENHHOCTU, CBSI3aHHBIX C HAOJIOIeHUEM
U OOBACHEHHEM XHMMHUYECKOTO OHKCIIEpUMEHTa, COOIIOJCHUEM IpaBUII
Oe3omacHOro odpalleHus ¢ BEUIECTBAMHU.

Hapsity ¢ 3TuM, cojepikareiibHas XapakTepucTHKa Lesei U 3a71a4 u3yueHus
npeaMeTa B IporpaMMme 1Mo XUMUH YyTOYHEHa U CKOPPEKTHpOBaHA B COOTBETCTBUHU
C HOBBIMHM MPUOPUTETAMHU B CUCTEME cpelHero oodmero odpazoBanus. CeroaHs B
MpenojaBaHud  XUMHUM B  OOJIbIIEH  CTemeHH OTHAETCS  MpPEeANOUYTeHHE
NPAKTUYECKONM KOMIIOHEHTE COJAepKaHus OOy4eHHS, OPUEHTHPOBAHHOW Ha
IIOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTe/IbHON OpraHu3aliiu, BIAJICIOIIEro He
HaOOpOM 3HaHUM, a (PYHKIMOHAJIBHONW T'PAMOTHOCTBIO, TO €CThb CHOCOOaMU U
YMEHHUSMUA aKTUBHOTO TOJIYYECHHS 3HAHUN U MPUMEHEHHUS UX B PEATbHON JKU3HU
JUTSL peLICHUS TPAKTUYECKHUX 3a/1a4.

B cBi3M ¢ 3THUM 0OpM HM3YYEHUM NOpeaMeTa «XHUMHUS» JTIOMUHUPYIOIIEE
3HAYEHUE NPUOOPETAIOT TaKUE LIEIU U 3aa4H, KaK:

ajianTtaius 00yJaronMxcsl K yCJIOBHAM JUHAMHUHO Pa3BHBAIOIIETOCS MHpA,
dbopMUpOBaHWE  WHTEIJIEKTYallbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSITCIBHOMY IPHUHATHIO IPAMOTHBIX
PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTyallMsAX, CBA3aHHBIX C BEIECTBAMHM M MX
NPUMEHEHHEM;

dopMupoBanne y OOy4alOmIMXCA  KIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIAH), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS Pa3IMYHbIX BHIOB
JeATEIBbHOCTH: PEIICHUs MpoOJeM, MOMCKa, aHaln3a U 00padOTKu MH(pOpMaLuH,
HEOOXOAMMBIX I TMPHOOPETCHUSA ONBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
Ba)KHOE MECTO B IMIO3HAHUM XUMHUH, a TaKKe JJIsi OIEHKA C TO3UIUid
IKOJIOTMYECKOW 0e30MacHOCTH XapakTepa BIMSAHHUS BEHIECTB M XUMHUYECKUX
IPOIIECCOB HA OPraHU3M YeJIOBeKa U MPUPOAHYIO CPENY;

Pa3BHUTHC I103HABATCIIbHLBIX HHTCPCCOB, HHTCIICKTYAlIbHBIX H TBOPYUCCKHUX
CMIOCOOHOCTEH 00yHaIOIMXCA: CMTOCOOHOCTH CaMOCTOSATENBHO IPHOOpETATh HOBBIE
3HAHUS 110 XUMHUKU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOJIb30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH I MOMCKAa M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(DOPMAIIMH XMMHYECKOTO COICPIKaHHUsA;

(dbopMHUpPOBAHUE U PA3BUTHE Y 00YYAIOIIUXCS ACCOIIMATUBHOIO M JIOTHYECKOTO
MBILIUICHUA, HAOMIOAATEILHOCTH, COOpAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOJUMbI, B YACTHOCTH, [pPU IUIAHUPOBAHUU W IIPOBEIACHHUH
XUMHYCCKOIo DKCIICPUMCHTA,



BOCIIUTaHUE Yy OOydarommxcsi yOeKAEHHOCTH B TYMaHUCTHUYECKOM
HAIPABICHHOCTH XHWMHH, €€ Ba)XXKHOW PONHM B PEMIEHHH TI00aIBHBIX MIpoOiem
PaLMOHAIILHOTO MTPUPOOIIOIL30BAHUS, ITOIIOJIHCHHS SHEPIreTUUECKUX PECYPCOB U
COXPAaHEHHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OepeKHOTo
OTHOLICHUS K IPUPOLE U CBOEMY 3I0pPOBbIO, a TAaKkKe MPUOOPETEHHs OIbITA
MCTIONIB30BAHUS TIOJYYEHHBIX 3HAHWM IS TPHUHATHS TPAMOTHBIX peIICHHH B
CUTYALMSIX, CBI3aHHBIX C XUMUYECKHMH SBIICHUSIMHU.

B yuebHOM miaHe cpexHero oOuiero o0OpasoBaHHs OpeaMeT «XUMHUD»
0a30BOro ypoBHS BXOAMT B COCTaB NpeaMeTHOH obnacTu «EcTecTBeHHO-HAy4HbIE
peMeThD.

O01ee yncno yacoB, OTBEAEHHBIX JUUIS U3YUYEHUS XUMHUH, Ha 0230BOM ypOBHE
cpenHero obmiero odpazoranusi, cocrapisger 68 vacos: B 10 kinacce — 34 yaca (1
yac B Hefeno), B 11 knacce — 34 yaca (1 gac B Heeno).



COAEP/KAHUE OBYYEHHUS
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBBLI OPraHHYeCKOH XUMHH

[Ipenmer opranndeckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAYEHHE B
MOJIydEHUH HOBBIX BEIIECTB M MaTepuaaoB. Teopusi CTPOCHHMS OpPraHUYECKUX
coenuneHnii A. M. byTieposa, e€ ocHOBHBIE MO0KeHHs. CTpyKTYpHBIE (hopMyITbI
opraHuueckux BemiectB. ['omonorusi, wuszomepus. XuMHUUYecKas CBs3b B
OpraHH4YCCKHuX COCOAMHCHUAX — OAMHAPHBIC U KpaTHbTe CBA3H.

[MpencraBnenne o kaaccupUKAIMKA OPTaHUYECKUX BeniecTB. HomeHkmarypa
OpPraHMYeCcKUX COCJMHCHMM (cHcTeMaTuueckasl) M TPUBHMAJIBHBIC Ha3BaHUs
BAKHEMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJIbI HM3Yy4EHHsl BELIECTB W WX I[PEBPAICHHUIA:
O3HAKOMJICHHE C 0OpasliaMyd OpraHMYeCKMX BELIECTB M MaTepualaMH Ha HX
OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ OPraHMYECKHUX BEIIECTB, HAONIACHUE H
ONMCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPAILICHUIO OPraHUYCCKHUX BEIICCTB
NIPU HarpeBaHuH (TUIaBJIeHNE, OOYTINBaHUE U TOPEHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKMH psaa. Meran u stan —
MPOCTEHINME TPEACTABUTEIN alKaHOB: (U3NYECKHE W XHMHUYECKHE CBOWCTBA
(peakuMu 3aMEILECHUS] M TOPEHMs), HAXOXKJACHHUE B NPHUPOJE, TMOJyYCHHE WU
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PsiJl. DTUIEH U MPOIMIEH —
MPOCTEUIIINE TIPEJCTABUTEIN AJKEHOB: (U3MYECKHME M XMMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHMS, TallOTEHUPOBAHWA, THUIpPATALUH, OKHUCIECHHUS U
MOJUMEPHU3ALIMN), TIOJIYYCHHE U IPUMEHEHHUE.

Ankaguensr: Oyramuen-1,3 m metunOyraameH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nonumepusamnuu). [lonydeHne CHHTETHYECKOro
Kay4yKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUYECKUN Psill. ALIETHIEH
— MPOCTEHUIMHM TPEICTaBUTENb AJKHHOB. COCTaB, CTPOCHHE, (HU3UYECKHE W
XAMHYECKHE CBOWCTBA (pEaklMy THAPUPOBAHMA, TAJIOTCHUPOBAHUS, THIPATALINH,
TOPEHHs1 ), TIOJyYEHHE U IPUMEHEHHE.

Apenbl. benson: cocras, cTtpoeHue, GU3MUECKHE WM XUMHUYECKHE CBOWCTBA
(peakuuu rajoreHHpOBaHUS U HUTPOBAHMSA), NMONYYEHHE U NIPUMEHEHUE. Toyoi:
cocmas, cmpoenue, Qusuveckue U  Xumudeckue ceoucmea  (peaxyuu
2A/I02EHUPOBAHUA U HUMPOBAHUs), nojay4eHue u npumereHue. TOKCHIHOCTh



apeHOB. [‘eHeTmveckas CBA3b MEKIY YIVIEBOJOPOJAMH, NPHHAMISKAIMMMH K
pa3INYHbIM KJIACCaM.

[Ipuponnble MCTOYHMKH yrineBoaopoaoB. IlpupoaHeli ra3 M NOIMyTHBIE
HeTarple Ta3el. Hedth m e€ mpoumcxoxkaenue. CrocoObl mepepabOTKH HETH:
MEpPeroHKa, KPEKUHI (TEPMHUUYECKHM, KaTaJUTHYECKUH), mnuposu3. [IpoayKTsl
nepepaboTku HedTH, X MPUMEHEHHE B MPOMBINUICHHOCTH U B ObITy. KameHHbIi
yTOJib U IPOAYKTBI €ro nepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJAbl H3Y4YECHHs BEIIECTB M HMX I[PEBPALCHHI:
O3HAaKOMJIEHHE C o00pa3laMu IUIacTMacC, KaydyyKOB U PE3HHBI, KOJUICKIHH
«Hedpte» u  «VYroap», MOACIUPOBAHUE  MOJICKYJ  YIVIEBOJOPOJIOB U
raJoreHONPOU3BOIHBIX, MPOBEACHHE MPAKTHYECKON paboThl: MOJYyYEHHE JTHICHA
U U3Y4YEHHE €0 CBOMCTB.

Pacuérnbie 3a1aum.

Bbruncnenns 1mo ypaBHEHHMIO XHUMHUYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM MPOAYKTa PEaklMH 10 M3BECTHBIM Macce,
00BEMY, KOTTMUECTBY OJTHOTO M3 MCXOIHBIX BELIECTB UIH MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeJHHEHHU

[IpenensHple  OJHOATOMHBIC CHUPTBI. MeTaHONT M 3TAHOM: CTPOCHME,
¢dbu3znyeckue M XUMHUYECKHE CBOHCTBAa (peakUMH C AaKTHBHBIMH METaJUIaMH,
raJIOreHOBOJOPOJAaMH, TIOpEeHUe), IpHUMeHeHue. BoaopoaHBIC CBI3H  MEKIY
MOJIEKYJIaMH CITUPTOB. JlelicTBHE METAHOJIa M DTaHOJIa HA OPTaHMU3M YElIOBEKa.

MHOroaToMHble  CHUPTBL.  DTWICHITIMKOJIbL U  TIMLEPUH: CTPOECHHE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LICIOYHBIMM
METa/laMH, KauyeCTBEHHasi peaklus Ha MHOIOaTOMHbIE cnupThl). JleiicTBue Ha
opraHu3Mm uesnoBeka. [IpumMeHeHune riunepuHa U dTHICHIJIMKOJIS.

@®eHon: CTpOeHHE MOJIEKY/bl, (U3MYECKHE M XHUMUYECKHE CBOMCTBA.
Tokcuunocth (penona. [pumenenue GpeHoa.

Anbpernnbl U kemonsl. @DOpMalbAErHl, AauETanbACTHA: CTPOEHHUE,
(u3nUecKrue M XMMHYECKHE CBOMCTBA (peakiMH OKUCIEHUS M BOCCTaHOBIICHMS,
KaueCTBEHHbIC PEaKLMK), IOJyUYEeHHE U IIPUMEHEHHUE.

OnHOOCHOBHBIE —MpeJeiabHble KapOOHOBBIE KUCIOTHL. MypaBbuHas H
YKCyCHasi KMCIIOTBI: CTpOEHMe, (pU3ndyecKkue U XUMHUYEeCKUe CBOMCTBA (CBOMCTBA,
oOiue 18 Kinacca KUCIO0T, peakiys 3TepuduKaum), nojyuyeHue U MpUuMeHeHue.
CreaprHOBasi M OJIEMHOBAsE KHCIOTHI KaK IPEJCTABUTENN BBICIIUX KapOOHOBBIX
KUCI0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOMOIIEE JIeHCTBHE.

Cnoxubie 3(QuUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponu3s
ciioxkHbIX A(upoB. JXKupsl. ['maposus xkupos. [Ipumenenue xxupoB. buonoruueckast
POJIb KHUPOB.




VYrineBoapl:  cocTaB, KIacCH(PHUKAIMA  YIJIeBOAOB  (MOHO-, [H- H
nojaucaxapubl). ['0k03a — NpoCTEUIIMK MOHOCAXapHual: 0COOEHHOCTH CTPOCHUS
MOJICKYJIBI, (HU3MYECKHe W XUMHYECKHE CBOWCTBa (B3aMMOJEHUCTBHE C
ruapokcuaom Memnu(Il), okucrnenne ammuadHbBIM pacTBopoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpPOYKEHUE IIJIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE,
o6uonorundeckas pons. Potocunres. Ppykro3a Kak H30MEp TITIOKO3bI.

Kpaxman u nemwiono3a kak npupojiHbeie noiumepbl. CTpoeHue kpaxmalia u
He/uTono3bl.  Pu3ndeckHe W XMMHYECKHME CBOMCTBAa Kpaxmana (THIpoius,
KaueCTBEHHAs PeaKIus C HOJIOM).

OKCINCPUMEHTAIIbHBIC METO/bl M3YYCHHsI BELICCTB M HMX IPECBPALLCHUMN:
MPOBEJICHHE, HAOMIOJCHHE W ONMUCAaHWE IECMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBbIE PEAKIUU OJIHOATOMHBIX CIUPTOB (OKUCICHHE ATaHOJIA
okcugom Mmeau(Il)), MHOroarOMHbBIX CHOHUPTOB (B3aUMOACHCTBHE TJIHMIEPUHA C
rugpokcuaom meau(ll)), anbaernaoB (OKUCIEHNE aMMUAYHBIM PacTBOPOM OKCHIAA
cepebpa(l) u ruapokcuaom wmeau(ll), B3aumoaeicTBHUE KpaxMmajia ¢ HOAOM),
MIPOBEJCHHUE MPAKTUIECKOM pabOThI: CBOMCTBA pacTBOpA YKCYCHOM KHCIOTHI.

Pacuérnsle 3anaumn.

Beiuncnenus 1no ypaBHEHHI0 XMMHYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA MIIM IPOJAYKTAa PEaKIHH 110 U3BECTHBIM MAcCe,
00BEMY, KOJIMUECTBY OJIHOI'O U3 MCXOAHBIX BEUIECTB MIJIM MPOJYKTOB PEaKLIMHU).

A3oTcoaepkane OpraHuueckue CoeTMHEHHUS.

AMHHOKHUCIIOTHI Kak aMm(poTepHble opraHudeckue coeiuHeHus. Dusndeckue
U XMMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha mpumepe riunuHa). buonoruueckoe
3HauUeHUe aMUHOKUCIOT. [lenTub.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYISIpHbIC coequHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, IeHATypallHsl, KAYECTBEHHbIE peaKuh Ha OeJIKH.

OKCHEepUMEHTAJIbHbIE METOJbl HM3YUYEHHsI BeIIeCTB M HX MpeBpallleHHil:
HaONIOZICHNE U OTMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JeHaTypalus OEJIKOB MpH
HarpeBaHUM, IBETHbIE PeaKI[MH OEJIKOB.

BricokoMouieKkyJIsIpHbIE COeIHHEHHsI

OCHOBHbIE TMOHSTHS XUMHHU BHICOKOMOJIEKYJISIPHBIX COEJIMHEHHH: MOHOMED,
MOJIMMep, CTPYKTYPHOE 3BEHO, CTeNeHb MOJUMEPHU3aIH, CPEeIHsS MOJICKYJIspHast
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEJIMHEHHA —
MOJIMMEPH3ALIUS U TTOJIMKOHAEHCAIIUS.

OKCNEPUMEHTAIIbHBIE METO/bl M3yY€HHsI BEUIECTB M WX TMPEBPALLCHHUIA:
03HaKOMJIEHHE ¢ 00pa3iamu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanms MeXnpeaAMETHBIX CBA3EH MPU M3yYEHUH OPraHMYECKON XMMHUU B
10 kiacce OCYIIECTBISIETCS 4Epe3 HCIOJb30BaHHE KaK OOUIMX €CTECTBEHHO-
HAy4YHBIX TOHATHHM, TaK W TOHATHH, SBJISIOUIMXCS CHCTEMHBIMU U1 OT/ICIbHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11re ecTeCTBEHHO-HAYYHbIC TTOHATHS: SBICHHE, HAYYHBIH (DaKT, THIOTE3a,
3aKOH, TCOpHs, aHalW3, CHHTE3, KIacCH(UKAIMs, MEPHOIUIHOCT, HAOIIOACHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICJIUPOBAHUE.

dusuka: Marepusi, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJICKYJa,
YHEPreTUYECKU YpOBEHb, BENIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, PU3UUCCKUE BEJIMUYUHbBI M ¢IMHHIIBI HX U3MEPEHUSI.

buonorusa: kmerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
(doTocuHTE3, OUOJIOrMYECKH aKTUBHbIE BellecTBa (O€NKH, YrIeBOJIbl, KUPHI,
bepmMeHTEI).

['eorpacus: mMuHepanbl, TOpHBIE TTOPOABI, TIOJIE3HBIE UCKOTIAeMbIC, TOTLIUBO,
peCypCHlL.

TexHomorus: mNOHIIEBbIE TNPOAYKTHI, OCHOBBI PpAlMOHAIBHOTO ITHTAHHS,
MOIOLIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHE IIpernapaTsl, MaTCpPHAJIbl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KITACC

OBLIASA U HEOPTAHUYECKASA XUMMUS

Teopernyeckne 0OCHOBbI XUMHH

XUMHYECKUM dieMeHT. AToM. Aapo aroma, HM30TONBI. DJIEKTPOHHAs
000J10uKa. DHEPreTHYECKUue ypOBHHU, IMOJYPOBHU. ATOMHBIE opOuTau, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH pacrpeaeaeHus SIEKTPOHOB MO OpOHTaIsM B aromax
9JIEMEHTOB TIEPBBIX YETHIPEX TIEPHOIOB. DICKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuonuueckuii 3akoH u [lepuoauyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . Menneneera. Cs3b nepuoanvecKkoro 3akoHa u [lepuoanyeckoil cuctembl
xumudeckux aieMeHToB JI. M. MenaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOCHUSI
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHYECKMX DJJIEMEHTOB H
0o0pa3yeMbIX HMH TIPOCTBIX M CIIOXKHBIX BEIIECTB IO TPYMIaM M TEPHOJIaM.
3HauYCHHUE MEPUOIMYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemecTBa. XHMHYECKas CBA3b. BHAbI XUMHUYECKOH CBS3H
(KoBaJICHTHAsi HEIOJIsIpHAsi W TOJISIpHAs, MOHHAs, MeTaltnyeckas). MexaHU3Mbl
00pa30BaHMs KOBAICHTHOW XMMHMYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-
akuenTopHelii). BomoponHas cBiA3b. BaleHTHOCTb. INEKTPOOTPUIIATEIBHOCTD.
Crerniedb okuciaeHUst. MOHBI: KAaTHOHBI U AHUOHBI,



BemecrBa  MOJNIEKyIApHOrO M HEMOJEKYISPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BelIECTBA. THUIBbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUMNA KPUCTAIUIMYECKON PEIIETKH.

[lonsTne o aucnepcHbIX cHCTEMax. MICTUHHBIE M KOJUIOM/IHBIE PACTBOPHI.
MaccoBas 10714 BelecTBa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknarypa
HEOPraHMYEeCKHX BeIIEeCTB. [ eHeTHyecKas CBs3b HEOPraHMYECKHX BEIIECTB,
NPHUHAIJICKAIIMX K pa3IMIHbIM KJjlaccam.

Xumuueckas  peaknusa.  Krnaccudukamms  XAMHYECKHX — peaknWid B
HEOPraHWYECKOW W OPraHWYeCKOW XUMHMHM. 3aKOH COXpPAHEHHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHHUA W MPEBPAILICHUA YHEPTHUH TTPU XUMHYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3jIMuHbIX (akTopoB. OOpaTHMbIE
peakuuu. XHUMHYECKOe paBHOBecHe. {DaKTOpbI, BIMAIOIINE HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipuniun Jle [larensbe.

DnekTpoauTHieckas auccoruanus. CuibHble U cadbie aekTpoiuTel. Cpeaa
BOJHBIX PAaCTBOPOB BEILIECTB: KUCIIas, HEUTpaIbHas, IIEIOYHAS.

OKHUCIIUTENBbHO-BOCCTAHOBUTEIIBHbBIC PEAKLIMHU,

OKCMEPUMEHTATIBHBIE METOJAbl M3YUEHHsI BELIECTB M HMX IPEBPALICHUM:
neMoHcTpauus Tadmun «llepuoandeckas cucrema XUMuU4Yeckux siementos . U.
Menpaeneesa», U3ydyeHHE MOJENCH KPHUCTAIMYECKUX PELIETOK, HAOMIACHUE U
OMHUCaHUE JEMOHCTPALIMOHHBIX U 1a00paTOPHBIX OMBITOB (pa3iiokKeHHE MePOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KaTallu3aTopa, ONpeJielIeHHe CPebl PACTBOPOB BEIIECTB
C TOMOIIBIO YHHUBEPCAJIBHOTO MHAMKATOPA, peakuyuy HOHHOro OOMeHa),
MIPOBE/ICHNE NPAKTUYECKON paboThl «BrusHue pa3nuuHbiX GakTOPOB HA CKOPOCTh
XUMHUYECKOU PCAKIIUN.

PacuérHrie 3agaun.

Pacuérel 1o ypaBHEHUSIM XUMHYECKUX peakluil, B TOM YHCIIE
TEPMOXUMUYECKHE Pacy€Thl, pacy€Thl C MCMOJIL30BAHMEM IOHSATHUS «MaccoBas
JIOJIsI BEIIECTBA.

Heopranuueckasi XuMus

Hemeramnel.  Ilonoxenune HemeraiuioB B Ilepuoauueckoi  cucreme
xumudeckux snemeHtoB J[. WM. MeHjeneeBa U 0COOEHHOCTH CTPOEHUS aTOMOB.
@u3nuecKue CBONCTBA HEMETAIOB. AJUIOTPONUS HEMETALIOB (Ha mpuMepe
KHCIIOpoJa, cepol, pocdopa u yriaeposaa).

XUMHUYECKHUE CBOMCTBA Ba)KHEMIIMX HEMETAJUIOB (TajloreéHoOB, CEpbl, a30Ta,
dbochopa, yrmepomga M KpEeMHHS) U UX  COEJMHEHMHA  (OKCHIIOB,
KHUCJIOPOACO/IEPIKALIUX KUCIOT, BOJOPOAHBIX COETUHEHMI).

[IpuMenenne BaKHENIINX HEMETAITIOB U UX COEIMHEHHM.



Meramnsl. [lonoxxenne metamnoB B llepuoanyeckoin cucTeMe XMMHYECKHX
anemenToB JI. 1. MenneneeBa. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK
atoMoB MetaoB. O0mme ¢usudeckne cBorcTBa MeTaioB. CrjlaBbl METaJIJIOB.
DNEKTPOXUMHUYUECKHUH P HAMIPSHKEHUA METAIIIIOB.

XUMHYECKHE CBOWCTBA BAKHEUIIIUX METAJUIOB (HATPUM, KaJIMM, KaJIbLIMM,
MarHui, allfOMUHHUHN, ITAHK, XpPOM, JKeJI€30, ME/Ib) M UX COCIUHCHHU.

OOmume crocoObl nosrydeHuss MetauioB. [IpumeHeHue merainnioB B ObITY U
TEXHHKE.

DKCIEpUMEHTAIIBHBIE METOJbl HM3YYEHHS BEIIECTB W HMX IPEBPAICHHM:
M3y4YeHUE KOJUICKIMU «MeTamibl U CIuiaBbl», 00paslloB HEMETAJIOB, PEIICHUE
HKCIICPUMEHTAIBHBIX 3ada4d, HAOMIOJCHWE M ONMHCAHHE JACMOHCTPALMOHHBIX H
1a00paTOPHBIX OIMBITOB (B3aUMOJIEHCTBHE THAPOKCHJIA QJIIOMHHUS C pPACTBOpPAMH
KHMCIIOT U LEJI04YCH, KAYECTBCHHBIC PEAKLIMHA Ha KATHOHBI METAJIJIOB).

PacuérHble 3agaun.

PacuéTel Macchl BellecTBa WJIM 00bEMaA ra3oB 10 U3BECTHOMY KOJIMYECTBY
BCILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOUIMX B PEAKIMH BEIIECTB,
pac4érbl Maccel (00BEMA, KOJIMYECTBA BELIECTBA) IIPOAYKTOB PEaKLUU, €CIIH OJHO
U3 BEIIECTB UMECT IIPHUMECH.

XHMHSA U KH3Hb

Ponb XxuMuu B 00ECIEUEHUH HKOJOTHYECKOM, YHEPreTUUECKON M IHUILEBOH
0e30macHOCTH, pPa3BUTUU MeAUIUHBL. [IOHATHE O HAYYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIUIA.

[IpencraBnenus 00 0OMMX HAyYHBIX MOPUHLMIIAX [POMBILUIEHHOTO
MTOJTYYEHHS BAXKHEUIIINX BEIIECTB.

YenoBek B MHpe BEILIECTB M MaTEpHANIOB: BaKHEHIIME CTPOUTEIbHbIC
MaTrepuaibl, KOHCTPYKIIMOHHBIE MaTepHaybl, KpPAaCKH, CTEKJIO, KepaMmuKa,
MaTepualbl JJIs 3JIEKTPOHUKU, HAHOMATepHallbl, OPraHUYeCKUe M MUHEpalIbHbIe
yIA00peHusI.

XUMHUSI W 3/IODOBbE YEJIOBEKA: TMpaBUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, npaBuiia 0€30MacHOr0 MCIOJIb30BAHUS MPENapaToB ObITOBONH XHMUHU
B MOBCEIHEBHOU JKM3HH.

MexrpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXOpEAMETHBIX  CBSI3eM  MpU  M3ydeHUM o0umied u
HeOpraHu4eckou XuMuM B 11 Kitacce ocyIecTBISIETCS Yepe3 MCIO/Ib30BAHNE KaK
0o0IMX EeCTeCTBCHHO-HAYYHBIX [OHSATHUM, Tak M TOHATHM, SIBJISIOLIAXCS
CHUCTEMHBIMU JUIS OTIETIBHBIX MPEJIMETOB ECTECTBEHHO-HAYYHOIO [TUKJIA.

OO0uire ecTecCTBEeHHO-HAYUHbIE TMOHSTUS: HayuHbIH (pakT, runoresa, 3aKoH,
TEOpHs, aHalW3, CHHTEe3, KiacCuUKauus, TMepUoAMYHOCTb, HabIIoAeHuE,
IKCIIEPUMEHT, MOJEITHUPOBAHUE, U3MEPEHUE, SIBIICHHE.



®duzuka: MaTepus, YHEPrus, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOI, PAJHOAKTHBHOCTh, MOJICKYJIa, SHEPreTHUYECKHI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3HMYECKUE BEIWYHHBI M €IMHHUIIBI MX
HU3MEPEHHS, CKOPOCTb.

Buomorus:  KieTka, OpraHdsM, OSKOcHCTeMa, Ouocdepa, MaKpo- H
MHKPOYJIEMEHTbI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE ITOPOJIbI, MOJE3HBIE HCKOIIAeMbIE, TOILIUBO,
PECYPCHI.

TexHoNIOrHs: XHMHYECKass MPOMBIILICHHOCTh, META/UIyPrusi, MPOU3BOJACTBO
CTPOMTEIIBHBIX MaTEPHAJIOB, CEJIbCKOXO3IUCTBEHHOE MMPOM3BOJACTBO, MMHIICBas
MPOMBIIUICHHOCTh,  (papMameBTHYECKas  MPOMBINIICHHOCTh,  TPOH3BOICTBO
KOCMETHYECKHX IIperapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHANIOB,
ANEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH,



ITNTAHUPYEMBIE PE3VYJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH
HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBamBaeT TpeOOBaHWA K pe3yabTaTaM OCBOCHHS
00yJalUIMMHUCS TpOrpaMM  CpeHero ooOuiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM | TpeAMETHBIM). HaydHo-MeTOaM4YecKoil OCHOBOM A
pa3pabOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTrpaMM CPEIHEro OO0IIEro
00pa3oBaHus ABIACTCA CUCTEMHO-ACATEIIbHOCTHBIN MOIXO/.

B coOTBETCTBHM € CHCTEMHO-ACATEIBHOCTHBIM IIOJX0JIOM B CTPYKTYpE
JIUYHOCTHBIX PE3YJbTATOB OCBOCHUS IpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro
o0mrero 00pa3oBaHus BBIICICHBI CICAYIOIINE COCTABIAIOIINE:

OCO3HaHUE OOYYAKOLIUMUCA POCCHUHUCKOH TIpa)XJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACTICHHIO;

HaJIMYMe MOTHBAINH K 00y4YCHUIO;

LIEJICHANPABJICHHOE PA3BUTHE BHYTPCHHHUX YOCHKICHUH JIUYHOCTU HA OCHOBE
KJIIOUEBBIX IICHHOCTEH U UCTOPUYECKHUX TPaAULIMIA 0a30BOM HAYKU XUMUH,

FOTOBHOCTh M CHOCOOHOCTH OOyYaronuXcsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPHUCYUIMMH LEJIOCTHOH
CHUCTEME XUMHYECKOro 00pa3oBaHusI;

HAJIMYKE MPABOCO3HAHUS SKOJIOTHYECKONW KYJIBTYPbl U CIIOCOOHOCTU CTABUTh
LEIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThbl OCBOEHHUS IpeaMeTa «XHUMHUS JOCTHIalTCs B
€IMHCTBE Yy4yeOHOM M BOCIIUTATENIBHOM JEATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLIMOKYIILTYPHBIMH, TYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJleaJlaMH POCCHUUCKOTO TPaXKJaHCKOTo OOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMAMHM W TOpaBWIaMHM  TOBEJEHHS,  CIOCOOCTBYIOIIMMH  Mpoleccam
CaMOIO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE pe3ylbTaThl OCBOEHUs TIpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTHL OMBITA TMO3HABATEILHOM W MPAKTHUECKOH JesATEIbHOCTH
oOyyaroumxcs no peaaus3aluu NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaxaaHCcKOro BOCIUTAHUSA:

0CO3HAHUS 00YUaAOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEM,
YBOKEHUS K 3aKOHY U NIPABOIOPSIAKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIBHOCTH TPHA CO3JaHUH
y4€OHBIX [POEKTOB, PELICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIOIHEHUH
XUMHUUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TNPUHHMAThb MOTHBBI, HaMEpPEHUsA, JIOTHKY H
apryMEHTBI JIpYTUX NPU aHAJIU3E Pa3IMIHbIX BUAOB YUCOHOH JICATEIBbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOIO OTHOUICHUSI K MCTOPUYECKOMY M HAy4yHOMY HAacleIHI0
OTEYECTBEHHON XUMHUH;

YBaXEHUA K IPOLECCY TBOPYECTBA B O0OJACTH TEOPHMM M TNPAKTHYECKOTO
MPUMEHCHHUSI XHMHH, OCO3HAHHUS TOrO, YTO JOCTHUKCHHUS HAYKH €CTh pE3ysbTaT
IUIATENBHBIX ~ HAOMIOACHMH, KPOMOTIMBBIX  OJKCHEPUMEHTAIBHBIX  TOHCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEPECA W II03HABATEIBHBIX MOTHBOB B IMOJIYYEHHM M TIOCIEAYIOLIEM
aHanu3e uHpOpMAIMU O NEPEIOBLIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,;

3) AyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOI'0 [TOBEICHMUSI;

CIMOCOOHOCTH OLEHUBATh CHTYAllMH, CBA3AHHBIC ¢ XUMHYECKUMH SBJICHUAMH,
U [IPUHUMATH OCO3HAHHBIE PELUEHUs, OPUEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJEHHE M TOCTYNKH CBOMX TOBAapHILEH C
MO3ULIMHA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUM ITHUX
MTOCTYIIKOB;

4) popMHUpPOBAHUSA KYJIbTYPbI 310POBb:

[IOHMMAHMS LEHHOCTEH 370poBOro u Oe3omacHOro obOpasa KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUSA K COOCTBEHHOMY (DHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

cobmoieHus mnpaBun Oe3omacHOro oOpalleHusi ¢ BeUleCTBaMU B ObITY,
MIOBCEJHEBHOM KU3HU U B TPYJOBOH JI€ATEILHOCTH;

[IOHUMAHMUS [IEHHOCTH IPaBUJI HHAMBUAYAJIbHOIO M KOJUIGKTUBHOIO
6e30MacHOro MOBE/ICHUS B CUTYALUSX, YTPOXKAIOIUX 3/10POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS IOCJIECTBUM W HEINPUATUS BPEIAHBIX MPUBBIYEK (yHOTpeOiIeHHs
AJIKOr0J1sl, HAPKOTUKOB, KypeHHUs);

5) Tpy10BOro BOCIIMTAHUSA:

KOMMYHMKAaTUBHOH  KOMIIETEGHTHOCTH B  Y4eOHO-MCCIEA0BaTENIbCKOM
NESTeNIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOM M  APYrHX BHUAAX
NesTeIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTME€ B pPELICHUM IPAKTHUYECKHUX 3aad
COIMAIbHON HAITPaBIEHHOCTH (B paMKaxX CBOErO KJ1acca, IIKOJIbI);



WHTEpeca K MPaKTHUYECKOMY H3YYEHHIO MPOQECCHH pa3IudHOTO poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHHUSI ITPEAMETHBIX 3HAHHH M0 XUMHUH;

YBOKEHHS K TPYAY, JHOJIAM TPyAa U pe3ylbTaTaM TPYILOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY WHIMBHIYyaJIbHOH TpPacKTOPHH
oOpazoBanus, Oynymied mnpodeccud W peann3allid COOCTBEHHBIX JKHU3HEHHBIX
TUTAHOB € YYETOM JTHYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
norpedHocTel 00IIecTBa;

6) 3K0JI0rHYeCKOro BOCIIMTAHHS:

9KOJIOTHYECKH 1€IeCc000pa3HOr0 OTHOLIEHHS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMA )KH3HU Ha 3eMUIe;

MOHUMAHMA TJI00ATBPHOTO XapaKTepa 9JKOJIOTHYECKHX MpoOIeM, BIHMAHUA
SKOHOMHYECKHUX TIPOLIECCOB HA COCTOSIHUE IMPUPOJHON U COLIMAIBHOMN CPeJibl;

OCO3HAHUA HEOOXOAMMOCTH HCMOJIL30BAHUA JOCTHKCHUH XUMHH IS
pelIeHnsl BOIIPOCOB PallMOHAIBLHOTO IIPUPOAOTIOIE30BAHHSI;

AKTUBHOI'O  HCNPUATUS  JCHCTBUM, IMPUHOCILIUX Bped OKpY:KaroLeH
IPUPOJHON Cpede, YMEHHS MPOTHO3UPOBATH HEONATOMPHATHBIE IKOJIOTHYECKHE
IIOCHEACTBUS IIPEeANPUHUMAEMBIX ISHCTBUNA U MPEIOTBPALIATE UX;

HAJIMYMS PA3BUTOTO IKOJOTHMUECKOTO MBIIIICHHS, YKOJIOTHYECKON KYIbTYPHI,
OIIBITA NeATElIbHOCTH IKOJIOTHYECKOI HAIIPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MUMHU B MO3HABATE/IbHOW, KOMMYHUKATUBHOW U COLMAIBHOH
NPAKTUKE, CHOCOOHOCTH M yMEHHUS AaKTUBHO NPOTHUBOCTOSNTH HJIEOJIOTUH
xeMmopobduu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHON MMPAKTUKH;

NOHUMAHUS CHeuMPUKM XUMHUM KakK HayKd, OCO3HaHHS €€ pojiu B
(GOpPMUPOBAHHUU PALMOHAIIBHOTO HAYYHOI'0 MBINUIEHUS, CO3JaHUU IIEJIOCTHOrO
MPEICTaBICHHs] 00 OKpY’)KalollleM MHpe KaK O €IMHCTBE MPHUPOAbI U YelIOBeKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH TMpoOJieM COXpaHEHUs
IIPUPOHOTO PABHOBECHS;

yOeKIEHHOCTM B 0COOOM 3HAUMMOCTA XHMHUM Uil COBPEMEHHOM
UUBWIM3ALMM: B €& TIyMaHUCTHUYECKOU HAMPABIEHHOCTH U BAXHOU poOIIM B
CO3/1aHUMU HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpPbl, PEIIEHNH IT100ANBHBIX MPOOIeM
YCTOMYHMBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUECKOM, MUILEBON U
9KOJIOrMYEeCcKOil 0e30MmacHOCTH, B Pa3BUTHM MEAMIMHBI, O0ECTIeYeHHH YCIOBUMH
YCHEHIHOTO TPyJa W HKOJOTHYECKH KOMQPOPTHOM IKM3HM KaKIOrN0 4JeHa
00111eCTRa;

€CTEeCTBEHHO-HAYYHOM TI'PAMOTHOCTHU: T[MOHMMAaHMUSI CYLUIHOCTH METO/OB
MTO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BATh



MOJIy4aeMble 3HAHMA Ul aHalIW3a U O0OBACHEHHS SIBICHHN OKPY’KaIOIIEro MUpPa
MPOUCXOSIINX B HEM W3MEHEHHH, YMEHHUs Je/IaTh 000CHOBAHHbBIE 3aK/IIOYEHHS Ha
OCHOBE HAyYHbIX (DAKTOB W HMEIOIIMXCA JaHHBIX C IENbI0  TOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHYCCKHUE 3HAHUA s
peieHus mpodJeM B peaibHbIX JKU3HEHHBIX CHTYaIINAX;

HHTEpeca K II03HAHUI0 U HCCIISI0BATEIbCKOM e TeIIbHOCTH;

FOTOBHOCTH W  CIOCOOHOCTM K  HENPEepbIBHOMY  00pa30BaHHUIO U
caMo0Opa30BaHMI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHH 110 XUMHH B
COOTBETCTBHUU C )KM3HECHHBIMHU MOTPECOHOCTSIMH;

HHTEpeca K 0COOCHHOCTAM TpPyAa B pasiInyHbIX cdepax nmpodecCHoHaIbHOM
TSI TETbHOCTH.

METAIIPEJAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble pe3yabTaTbl OCBOEHHUS yuyeOHOro npeamera «XUMHsS» Ha
YpPOBHE CpeIHEro o0Iero 00pa3oBaHust BKIFOYAIOT:

3HAQUUMBbIE  JId (hpopmupoBaHus MUPOBO33PCHHUS oOyuJaronuxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIpPEIMETHbIE) 001eHayYHble MOHSATHUS, OTPaKAIOUIHE
LEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U creuuduKy MeToJO0B I103HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (Marepus, BEIIECTBO, 3HEPIUs, SBJICHUE,
npoliecc, CUCTeMa, Hay4yHblid akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsl, UCCIE0BAaHNE, HAOOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIpyIrue);

yHUBEpCAJIbHbIE y4yeOHblE NEHCTBHS (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJisiTuBHbIE), obecrieunBaronye (GopmupoBanue (h)YHKUHMOHAIBLHOM
IPAaMOTHOCTH M COIMAJIbHON KOMIETEHIIUU 00yYaIOIIHNXC S,
CIOCOOHOCTh o0yJarommxcs MCIIOJIb30BaTh OCBOCHHBIE

MEKIUCHUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE
NENCTBUS B O3HABATENBHON U COLIMAIBHON MTPAKTHUKE.

MeranpeMeTHble pPe3yJibTaThl OTPAXKAKT OBJIAJIEHUE YHUBEPCAJIbHBIMH
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHMKATHBHBIMU M PEryJIATUBHBIMH
JIEUCTBUSIMU.

Osuajenne YHUBEPCAJIbHBIMH Yy4eOHbIMU MO3HABATEJIbHBIMH
JeHCTBUAMM:

1) 6a3oBbIe JOrHYecKHE TEeHCTBHA:

caMOCTOATENNBHO  (opMyIMpoBaTh M aKTyallM3MpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACIATh ILEAU JICATE]bHOCTH, 3ajaBasi MapaMeTpbl M KPHUTCPUH UX
TOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh TP OCBOCHUH 3HAHUN MPUEMBI JIOTMYECKOI'O0 MBIIUICHUS —
BBIJICJIATh XapaKTEepPHbIC NMPU3HAKM TMOHATHH M YCTaHABIMBATh WX B3aMMOCBS3b,



HCMOJIb30BAaTh COOTBETCTBYIOLINE MOHATHSA U1 0ObACHEHHUS OTIAENbHBIX (PAKTOB U
SIBJICHHH;

BBIOMpaTh OCHOBAHUS W KPUTEPHH JUIA KiIacCU(UKAIMM BEUIECTB H
XUMHUYECKUX PEaKIUH;

yCTaHABIIMBAaTh IPUYMHHO-CICACTBEHHBIC CBA3M MEXKAY H3Yy4YacMbIMH
ABIICHUSAMH;

CTPOUTH JIOTMYECKUE pacCy:KAeHUsA (MHIYKTHUBHbBIC, [E€AyKTHUBHBIC, IIO
AQHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTpUBACMBIX
ABIICHUAX, POPMYIUPOBATH BHIBOJIBI U 3aKIIOYECHHS;

MPUMEHATH B IIPOLIECCE MO3HAHMUA, UCIOJIb3YyEMbIC B XUMHHU CUMBOJIMYCCKHE
(3HAKOBBIE) MO/IETH, TTPEOOPA30BLIBATH MOJICTBHbIC MPEACTABICHUA — XHUMHYECKHH
3HAaK (CHMBOJI) JJIEMEHTa, XHUMHU4YecKas (opMysa, YpaBHEHHE XUMHUECKOH
peaklMi — TPH PEHICHHHM YUYCOHBIX MO3HABATECIBHBIX M TPAKTHUCCKHUX 3ajad,
IIPUMEHATH Ha3BaHHBIE MOZEIIbHBIC NPEICTABICHUA IS BBIABICHHS XapaKTEPHBIX
MPU3HAKOB U3Y4YaCMbIX BEIECTB M XUMHUYCCKHX PEAKLHH.

2) 0a30BBIE HCCIEA0BATENLCKHE 1€HCTBHA:

BJIAJICTh OCHOBAMU METOJIOB HAyYHOI'O I[I03HAHUsS BELIECTB U XUMHYECKUX
peaKIIui;

(opMynupoBaTh LI U 3a1a4K UCCIIEAOBAHUS, UCIIOIL30BATh [TOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIHUPOBAHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI JUISl (POPMHUPOBAHMS TUNOTE3BlI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJIETh HABBIKAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUA W NPOBEJICHHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHS HaOII0OaTh 32 XOIOM
IpoLecca, CaMOCTOATEIBHO IIPOrHO3UPOBATH €ro pesylbrar, (HOpMyJIHPOBATh
000011EeHNS ¥ BBIBO/bI OTHOCUTENBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIeIaHHON padoTe;

npuoOperarb ONBIT YYEHUYECKON MCCIIeIOBATEIbCKOH W  IPOEKTHOM
NEeSATeIbHOCTH, MPOSIBISITH CIOCOOHOCTL M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MOMCKY METOJOB PELICHHUsSI IPAKTUYECKUX 3a/4a4, NPUMEHCHUIO pa3IMYHBIX
METOJIOB ITO3HAHMS.

3) pabora ¢ nHpopMannei:

OPUEHTUPOBATLCA B Pa3JUYHBIX HCTOYHMKAX uWHPOpMaUU (HAy4HO-
MOMYJISIpHAsl JIUTEpaTypa XHMHUYECKOrO COJEp)KaHMs, CIPaBOYHBIE I10COOMS,
pecypcbl MHTepHeTa), aHanuM3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPEICTABIICHHS, KPUTHYECKH OLICHUBATh gé JIOCTOBEPHOCTH U
HEeIPOTUBOPEYUBOCTb;



GopmynupoBaTh 3ampockl U MPUMEHATH Pa3TUYHBIE METOABI MPH TOUCKE H
oTOope wuH(MOpMalMK, HEOOXOAUMOW [UIsi  BBIMOJHEHHS Y4YEOHBbIX 3aja4
OTPEICIEHHOTO THIA;

NpHOOpETaTh OMNBIT HCIHOJb30BaHUSA HWHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOAITENBHO  BBIOMpATh  ONTHMAIbHYIO  (GOopMy  TIpEICTaBICHUA
uHpopManuu (cxembl, rpapuKu, TUarpaMMbl, TaOJULIbI, PUCYHKH W JIPYTHE);

MCTIONIb30BAaTh Hay4HbI SA3bIK B KAaueCTBE CpeACTBA MpH padore ¢
XAMHYECKON WH(OpMAIUEH: TMPUMEHATh MEKIpeAMETHbIe (du3uueckue U
MaTEeMaTUYECCKUE) 3HAKH U CUMBOJIBbI, JOpMYJIbl, aDOpeBHUATYPbI, HOMCHKIIATYPY;

WCIIONB30BaTh M NPEoOpa3oBBIBATH 3HAKOBO-CHMBOJIHMYECKHE CpE/ACTBA
HarJIAIHOCTH.

OsJagenne yHHBEpPCaJbHbIMH KOMMYHHKATUBHBIMH JIeHCTBHAMM

3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOZE AUAIOra W/UIH
JUCKYCCUH,  BbICKa3blBaTh  HJCHU, (HOPMYIUPOBATH  CBOU  IPEAJIOKCHUS
OTHOCHUTEJIBHO BBHIIOIHEHUSA MIPEATOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3CHTALHeH pEe3yJbTaTOB I103HABATEIIBHOU JESITEIbHOCTH,
TTOJTYYEHHBIX CAMOCTOATEIBLHO I COBMECTHO CO CBEPCTHUKAMU TTPH BBHITIOTHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, IIPAKTHYECKOH pabOTHI MO0 HUCCIIECJOBAHHIO CBOWCTB
M3y4aeMbIX BELICCTB, Pea3alii yueOHOro mpoekra U (hOpMyIUpOBATH BBIBO/IbI
10 pe3yibTaTaM NPOBEAEHHBIX HUCCIAEAOBAHHMI MyTEM COIVIACOBAHUS MO3ULUN B
X0/1e 00CYXkJIeHUSI 1 OOMEHA MHEHUSIMH.

OBJ1ajieHHe YHHBEPCAJIbLHBIMH PeryJsiTHBHBIMM JICHCTBHSIMHU:

CaMOCTOSITENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOIO I103HABATEIBHYIO
NesATeNbHOCTb, ompenensis e€ Uelnd M 3ajadd, KOHTPOJIUPOBAThH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHMPOBATh TMpeajaraeMblii  ajroput™m JACHCTBUH mpHu
BBINIOJIHEHUM Y4eOHBIX U HCCIENOBATENIbCKUX 3aja4, BbIOUpaTh HauboJiee
93¢ dexTUBHBIA €roco0 MX peueHuss ¢ Y4ETOM IMOJIyYeHMS HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEaKIIHsIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHallu3a
Y CAMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHMsI Kypca «OpraHuueckass XUMHsS»)
OTpaXkaroT:

c(OpPMHPOBAHHOCTb ~ MPEACTABICHHI O XUMHYECKOW  COCTaBIAIONIEH
€CTECTBCHHO-HAYYHOW KapTUHBl MHpa, pOJIM XHUMHH B TIO3HAHUM SIBJICHUH



npupoibl, B (OPMHPOBAHMM MBINUIEHWA W KYJbTYpPbl JHYHOCTH, €€
(yHKIHOHAIBHOM IPAaMOTHOCTH, HEOOXOIUMOU Uil pELICHUS IPAKTUYECKUX 3a/1a4
M 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOILEHHS] K CBOEMY 3/10POBBIO M MPHUPOIHOM
cpezne;

BJIQJICHUEC  CUCTEMOM  XHUMHUYECKMX  3HAHUM, KOTOpass  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TMOHATHA (XMMHYECKHMH JJIEMEHT, aTOM, DJIEKTPOHHAasA
000104Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XUMHUYECKAas
CBA3b, CTPYKTypHas (opmysa (pa3BEpHyTas U COKpall€HHAas), MOJb, MOJsSpHas
Macca, MOJIAPHBIA 00BEM, YIVIEPOAHBIN CKeneT, (yHKIHMOHAIbHAA TpYMa,
pajuKai, U30Mepus, U30MEpbl, TOMOJOTUYECKHH P, TOMOJOTH, YIIIEBOAOPO/IbI,
KHCIIOPOJ M a30TCOJACpKAIIME COCAMHEHHMSA, MOHOMED, MOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIAPHBIC COCAUHEHUS); TEOPUH U 3aKOHBI (TEOPHUs CTPOCHUS
opranndeckux BeuiecTB A. M. byrtnepoBa, 3aK0H COXpaHEHHMS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XHMHH; MHUPOBO33pEHYECKHE 3HAHUA,
JeXalllde B OCHOBC IOHMMAaHUS IIPUYHHHOCTH M CUCTEMHOCTH XUMHYCCKHX
ABICHUHN, (AKTOIOTUYECKHE CBEACHHA O CBOMICTBAX, COCTaBe, IOIYYEHHH H
0e30I1aCHOM HUCIIOJIb30BAHMM BAaKHEHIIUX OPraHUYECKUX BELISCTB B OBITY U
TIPAKTUYECKOHN AEATENLHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTb YMEHHIl BBISBIISIT XapaKTEPHbIE NPU3HAKU IOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLLUE TOHSTHUS MPHU
ONMCAHUM COCTaBa, CTPOEHMS U MPEBPAILEHNNH OPraHUYECKUX COECIUHEHNN;

c¢(hOPMHUPOBAHHOCTb YMEHHUIl HCIOJIb30BATH XUMHUYECKYH) CHMBOJMKY IS
COCTaBJICHUSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpam&HHOM)
(GopMyn OpraHMYEeCKMX BEIIECTB MW yPaBHEHUMH XHMMHYECKUX peaKiui,
M3rOTABJIMBATh MOJIENIM MOJIEKYJl OPraHMYECKHX BEIIeCTB /I MJUTIOCTpPAlUU UX
XMMHYECKOTO U MPOCTPAaHCTBEHHOI'O CTPOEHHUS;

c(hOPMHUPOBAHHOCTh YMEHMI YCTaHABJIMUBATH IPUHAIJIEKHOCTH U3YYEHHBIX
OpraHMYeCKHUX BeIIeCTB M0 KX COCTABY M CTPOEHHIO K OMNpeaeaéHHOMY
KJIacCy/Tpynmne COeJMHEHUH (yTJIeBOJOpPOJAbI, KHUCIOpPOJ M a30TcoAepIKaliue
COC/IMHEHHS, BBICOKOMOJICKYJISIDHBIC COCIAMHECHMA), JaBaTb MM Ha3BaHUS [0
cucrematnyecko Homenksatrype (IUPAC), a takke NpUBOAUTH TPUBHAJIbHBIE
Ha3BaHUsl OT/EJIbHBIX OpPraHMYEeCKUX BELIECTB (ITHIIEH, MPOIWIECH, AalleTHJIEH,
ITUJICHITIMKONb, TNHIEPHH, (eHon, (Gopmalbaerul], aueTaablerujl, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KMCIIOTA, CTEApUHOBAS KUCIIOTA, TIII0KO03a,
(pykTo3a, Kpaxmas, LeUI0I03a, ITHIHH);

c()OPMHUPOBAHHOCTh YMEHUS OMNPEAEHATh BHJAbl XUMHUYECKOW CBS3M B
OpraHUYeCcKHUX COEeIMHEHHUSIX (OIMHAPHBIE U KPATHbIE);



c(hOPMHPOBAHHOCTh YMEHHA TMPUMEHATH TOJOKCHUSA TEOPUH CTPOCHHS
opranuyeckux Bemects A. M. bytiepoBa st 00bSICHEHHS 3aBUCMMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUSA, 3aKOH COXPAHEHUSI MAcChl BEIIECTB;

c(hOPMHPOBAHHOCTh ~ YMCHHH  XapaKTepH30BaTh  COCTaB, CTPOCHHUE,
(dU3MYecKUe M XUMHYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pa3IMYHbIX
KJIACCOB OPraHUYECKHUX BEHIECTB (METaH, 3TaH, JTHJIEH, MPOMWICH, alETHUJICH,
oyranuen-1,3, merwiOyraaueH-1,3, OeH30/1, METAaHOJ, ATAHOJI, ATHJIEHIJIHKOIb,
TJIMIEpUH, (DEHOJI, aleTajab/Ieru/i, MypaBbHHasA M YKCYCHas KHCJIOTBI, TJTIOKO3a,
Kpaxmal, LEJUII0J03a, aMUHOYKCYCHAsA KMCJI0Ta), WIJIIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJIy HUMH YPaBHCHUAMHU COOTBETCTBYIOIIUX XUMHYCCKHX PpEaKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX hopmyT;

c(hopMHpPOBAHHOCTE YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YIJIEBOJAOPOJTHOTO
celppsi  (HedTb, NPUPOAHBIH Tra3, yrojib), CHocoObl HX mnepepaboTku u
MIPAKTUYECKOE MIPUMEHEHUE MPOAYKTOB TIepepadoTKH;

cOpMHUPOBAHHOCTD YMEHHUH IIPOBOJMUTH BBLIYUCIACHHUS I10 XHMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIICCTBA WJIM MPOIYKTa
peakuuu IO M3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOIO U3 HMCXOAHBIX
BEIIIECTB MJIM MPOTYKTOB PEaKIN);

C(hOPMHUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHHUH 00 OCHOBHBIX
METOJIaX HAy4YHOI'0 MO3HAHUS, UCTOJIb3YEMbIX B XUMHUHU MPU U3YUYECHUH BEUIECCTB U
XUMUYECKUX sBJICHUN (Haba0ieHne, u3MepeHue, SKCIepUMEHT, MOJCTUPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIC XHMUYECKHE 3HAHUS JUISl TPUHSATHUS pEIIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeleCTBAMH MW HX
MIPUMEHEHHUEM;

¢(hopMHUPOBAHHOCTL YMEHHUI COOJIIO/IaTh MpaBUiIa MOJIb30BaHUS XUMHUYECKOM
nocyiol ¥ jabopaTopHbIM 00OpYJOBaHUEM, a TaKKe MpaBuia 0OpalieHus ¢
BellleCTBAMH B COOTBETCTBUM C MHCTPYKIMSIMHU [0 BBIMOTHEHHIO J1a00paTOPHBIX
XUMHYECKHX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U  BBINOJHATH XUMHUYECKHH
9KCIEPUMEHT (MpEeBpaIlEeHUs] OPraHUYECKUX BEIIECTB MPU HAarpeBaHUU, NOJTyYEHHE
9TUJIEHA W M3YYEHUE €ro CBOWCTB, KAYECTBEHHbIE PEAKIUU OPraHUYECKHX
BellleCTB, JieHaTypanus OeJIKOB NMPU HArpeBaHUU, LBETHbIe peakiuud OeKOB) B
COOTBETCTBHMM C TIpaBHJIaMH TEXHUKM O€30MacHOCTH TpH OOpameHuH C
BelIeCTBAaMM U J1a00paTOPHBIM O0OpPYJOBAaHUEM, TPEJCTABISAThL PE3YJIbTATHI
XUMHMYECKOr0 H3KCcrepuMeHTa B (opme 3amucud YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBAThH BBIBOIbI HA OCHOBE ITUX PE3YJIHTATOB;

C(hOpMHUPOBAHHOCTL YMEHU KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(popMaIMIo, TOJYy4YaeMyl H3 pasHbIX HCTOYHHUKOB (CpeICcTBa MacCOBOH
uHdopManuu, IHTepHET U ApyTHX);



c(hOPMHPOBAHHOCTh  yMEHHH  cOOMIOaTh  MpaBWIa  IKOJIOTHYECKH
11eJIecCOO0pa3HOro MMOBEACHUs B ObITY M TPYIOBOM JEATEIBHOCTH B LEISX
COXpPaHEHMsA CBOEr0 3/10pOBbSl U OKPYKAIOUIEH NPHUPOJHOW Cpeabl, OCO3HABATH
OTNACHOCTh BO3IEHUCTBHUS HA KHUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHHYECKUX
BeIleCTB, MOHUMas cMbici mokazatens [IJIK, moscHaTe Ha mpumepax crocoObl
YMEHBIIEHUSA W TPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUSA HA OpPraHu3M
YEJIOBEKA;

JUIsl 00yYaroUIMXCsA ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3710POBbS: YMEHHE
NMPUMEHATh 3HAHHS 00 OCHOBHBIX HOCTYITHBIX METOAAaX MO3HAHUSA BEIICCTB H
XUMHYCCKHUX SBJICHUH;

VIS CACTHBIX M CHa0OBHAAIIMX OOYyYarOIIMXCSA: YMEHHE HCIOJIb30BaTh
pelibepHO-TOUYCUHY cucTeMy oOo3HaueHuit JI. bpaitis jis 3anucu XUMHYECKHUX

bopmy..
11 KJIACC

[IpenmerHble pe3ynbTaTbl OCBOCHUA Kypca «OOmas u HeopraHuyeckas
XUMHUSA» OTPaKaIoT:

cOpMUPOBAHHOCTh  MPEJACTABICHUH: O XUMHYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KApTHHBLI MHpa, POJM XMMHUU B I[IO3HAHUU SBJIEHUH
OpUpPOJbI,, B  (OPMHUPOBAHMM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKLIHOHAIBHOM IPaMOTHOCTH, HCOOXOAUMOI ISl pelleHUs IPAKTUYECKUX 3a/]1a4
U DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO U MPUPOIHOMH
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIUe TMOHATHS (XMUMHUYECKHH JJIEMEHT, aroMm, M3orom, S-, p-, d-
9JIEKTPOHHBIE OpOUTAIIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIN OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIEHUS, XMMUYECKas CBS3b
(KoBaJIeHTHAas1, HOHHAsl, MeTa/UIMYeCKas, BOJOPOIHAS), KpUCTAIIMYECKAs PeIIETKa,
TUNBl  XMMHWYECKUX  peaKUuid, pacTBOp, DIJIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
IEKTPOJIMTHYECKAS  AUCCOLMAIIMS, OKHUCIUTEIb, BOCCTAaHOBUTENb, CKOPOCTH
XUMUUYECKOM peakluy, XUMHYECKOe PaBHOBECHE); TEOPUM U 3aKOHbI (TEOpHs
JJIEKTPOJIMTHYECKON [ucconumanuu, nepuoandeckui sakon [[. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMUS U IPEBPALLEHUS dHEPrUuU
NpU XUMUYECKHX PpEAKIMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHHU, JIEKAUIUE B OCHOBE ITOHUMAHHUS IPUYUHHOCTH H
CUCTEMHOCTH XUMMUECKHMX SIBJICHUH, (PAKTOJIOrMYECKUE CBEJCHUS O CBOMCTBaX,
COCTaBe, MOTYYEHUH M O€30MaCHOM UCIOJIb30BAHUN BAKHENIIMX HEOPraHMYECKUX
BELLECTB B OBITY U IPAKTUYECKON EATEIIbHOCTH YEIIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHWH BBIABIATH XapaKTEPHBIC MPHU3HAKK TOHATHIM,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOUIUE MOHSATHS TMPH
ONMCAaHUHM HEOPTaHUYECKUX BEILIECTB M MX IPEBPAILCHHUH;

c(hOpMHPOBAHHOCTh YMEHHH HCIOJBb30BaTh XUMHYECKYI0 CHMBOJHUKY JUIA
cocTaBlicHHs  (opMyJl  BEIIECTB W  YPaBHCHHUN  XUMHMYECKHUX  PEAKIHUH,
cucrematnieckyio HomeHKIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUA OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblid ra3, YIJIEKHACIbIA Ta3, aMMHaK, raui€Has
M3BECTh, HETAIIEHAs N3BECTh, MUTHEBAA COJIA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OTPEICIATh BAJICHTHOCTh U CTENICHh OKUCIICHHUS
XMMHUYECKHUX 3JIEMCHTOB B COCJMHCHHUAX Pa3IM4YHOrO COCTaBa, BHJ XMMHYECKOH
CBA3M (KOBaJCHTHAsA, HOHHAA, METAJUTHYECKasA, BOAOPOIHAA) B COCAUHCHUAX, TUII
KPUCTAJUIMYECKON pEelIETKU KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYIspHasdi,
HOHHAs, METAJTTHYECKasA), XapakTep CPeabl B BOAHBIX PacTBOpax HEOPraHUYECKUX
COCTUHECHUH;

¢(hOpPMHPOBAHHOCTH YMECHUH yCTaHaBJIMBATh MPHUHAUICKHOCTD
HEOPTraHMYECKHUX BEUISCTB MO HX COCTaBY K OMNPEACACHHOMY KIacCy/Tpymime
COEUHEHUH (IpocThle BEIECTBAa — MEeTaUlbl M HeMeTalllbl, OKCH/Ibl, OCHOBAHMS,
KUCIIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPHIBATL CMBICII TIEPUOJAUYECKOTO 3aKoHa /[,
. Menpeneepa 1 IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIHHU;

C(hOPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHMX 73iieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MengeneeBa, HMCMONb3ys TOHSATUS «S-, p-, d-
SJIEKTPOHHBIE opOuTaIn, «IHEPreTUYECKUe YPOBHUY, O0OBSACHATH
3aKOHOMEPHOCTU M3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAUHEHUH
1o nepuogam u rpynmnam llepuoaudeckoit cucrembl Xumudeckux 3remeHToB /1. Y.
Menneneena;

c(hOpMUPOBAHHOCTh  YMEHMH  XapaKTepu3oBaTh (ONMHUCHIBATH)  OOIIUE
XUMUUYECKHE CBOMCTBA HEOPraHWYECKUMX  BEILECTB  Pa3UUYHBIX  KJIACcCOB,
MOATBEPKAATh CYILIECTBOBAHUE T€HETHYECKOW CBSA3U MEXKIY HEOPraHUYECKUMH
BeLLleCTBAMH C [IOMOLLBI0 YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX pPeaKLUii;

c¢(hOpMHUPOBAHHOCTh YMEHHUSI KJIACCH(HUIMPOBATH XUMHUYECKHE PEeaKlMH IO
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBY PEArupylolIMX BEIIEeCTB, TEIIOBOMY
3¢ dexTy peaklUH, U3MEHEHHUIO CTEICHEH OKUCIICHUSI 3JIEMEHTOB, 00paTHMOCTH
peaxiuu, y4acTHIO KaTanu3aTropa);

C(OOPMHUPOBAHHOCTh YMEHHUI COCTaBJSITh YPAaBHEHUsSI PEAKLUA pPa3IUUHbIX
THUIIOB, MOJIHBIE U COKPAIIEHHbIC YPABHEHUS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIIOBUSI, TPU KOTOPBIX ITU PEAKIIMU UAYT 10 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHHH TPOBOAHWTH pEAKINH, TOATBEPIKIAIONINE
KaueCTBEHHbIH COCTaB pAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PaCTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH  PacKpbIBaTh  CYIIHOCTb  OKHCIHUTEIIbHO-
BOCCTAHOBUTENBHBIX PEaKIUi MOCPEACTBOM COCTaBICHHS JJIEKTPOHHOTO OasaHca
ITUX PEaKLIHH;

¢(hOpMHPOBAHHOCTH YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
PEaKIMH OT Pa3InIHBIX PAKTOPOB; XapaKTep CMEIMICHUSI XHMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeNIHero Bo3aeicTBus (nmpunmun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XHUMHYECKHE IPOIIECCHI,
JigKalllie B OCHOBE MPOMBINUICHHOTO MOJYYEeHHS] CEPHOM KHCIIOThI, aMMHaKa, a
TakkKe CHOPMHPOBAHHOCTHL MNPEACTABICHUNH 00 OOIIMX HAyYHBIX NPUHUHUNAX H
HKOJIOTHYECKUX MPOOIeMaX XHMMHUIECKOT0 MPOU3BO/ICTBA;

¢(hOPMHUPOBAHHOCTE YMCHUH IIPOBOJUTH BBIYMCIICHUS C HCIOJIb30BaHUECM
MOHATHUA «MaccoBasg JOJA BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHHUI Ta3oB
IIPU XUMHYECKUX PeaKIHAX, MacChl BellecTBa WM 00bEMa ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCEe WM O00BEMY OJHOTO M3 YUaCTBYIOIIUX B PEAKIHH
BELIECTB, TEIIOBOro A(pdeKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHS MAaccChl
BEIICCTB, MPEBPALLECHUS U COXPAHCHUS YHEPT UM,

c(hOPMHUPOBAHHOCTh YMEHHI COOIIOIATH MTpaBUIiIa MOJIb30BAHUS XMMHUYECKOM
NocyJIoll ¥ J1adopaToOpHbIM O0OPYIOBAaHUEM, a TaKXKe MpaBuia OOpalleHus ¢
BEILIECTBAMM B COOTBETCTBUM C MHCTPYKLHSMH 10 BBIIOJHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OIbITOB;

¢(hOpMHUPOBAHHOCTL YMEHUN IUIAHUPOBATH W  BBINOJHATH XHMHYECKHI
9KCIIEPUMEHT (pa3noKeHHue MEepoKCUIa BOAOPOAa B MPHUCYTCTBUM KaTanu3aTopa,
onpejielieHue Cpelibl  PacTBOPOB BEUIECTB C I[OMOIIBK  YHHUBEPCAILHOI'O
MH/IMKATOPA, BIHSHUE PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMMUYECKOM peakiuw,
peakiMM MOHHOrO OOMeHa, KayeCTBEHHbIE peakiMM Ha cylbdar-, kapOoHAT- U
XJIOPH/I-aHUOHBI, HA KaTHOH aMMOHMS, pellIeHHEe SKCIePUMEHTAJBHBIX 3a7a4 I0
TemaM «Mertamibl»y U «HemeTrannb») B COOTBETCTBUM C MPaBUIAMU TEXHUKH
0e30nacHOCTH NMpU OOpallleHUH ¢ BEUIECTBAMU U JIA0OPATOPHBIM 000PY/I0BAaHUEM,
NPEJCTaBIATh PE3yJbTaThl XUMHUYECKOr0 JSKcnepumeHta B (opme 3amnucu
YpaBHEHUH COOTBETCTBYIOIMX peakiMii U (opMyIHpoBaTh BHIBOJABI HAa OCHOBE
9TUX Pe3yJIbTaTOB,;

C(OOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(popMaIUIO, TMOJYYaEMYyH) W3 pa3HbIX HUCTOUYHUKOB (CpelCcTBa MacCOBOH
KOMMYHUKaluu, MIHTepHET 1 Apyrux);



c(hOPMHPOBAHHOCTh  yMEHHH  cOOMIOaTh  MpaBWIa  IKOJIOTHYECKH
1eJIecCo00pa3HOro IOBEACHHS B OBITY W TPYJIOBOH JAEATEIBHOCTH B MEISX
COXpPaHEHMsA CBOEr0 3/10pOBbSl U OKPYKAIOUIEH NPHUPOJHOW Cpeabl, OCO3HABATH
OTIACHOCTh BO3JICUCTBHUSA Ha KUBBIC OPraHU3MBI OMPEACIEHHBIX BEIIECCTB, MOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHHS H
NPEAOTBPAIICHUA UX BPEHOTO BO3ACHCTBHA HA OPTaHU3M YEJIOBEKA;

JUIs 00y4YarIIUXCSA ¢ OrPpaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS: YMEHHE
INPUMCHATL 3HaHHA 06 OCHOBHBIX JOCTYNHBIX METOJaxX IMNO3HaHHUA BCIICCTB H
XUMHUYECKHUX SIBJICHUH;

JUISL  ClIeMbIX M CJA0OBHIAIMIMX OOyYaroIMXcs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUYCHHYIO crucTeMy oOo3HadeHuit JI. Bpaitns ang 3anmucH XMMHYECKHAX

hopmyi.



TEMATHYECKOE INVTAHUPOBAHHUE
10 KJTACC

KoumnuecrBo uacop DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM (un¢dpossie)
Ne ni/m Konrpoabubie | IIpakTtuyeckue ,
NpoOrpamMmel Beero o0pasoBaTe/ibHbIC
padoTsl padoTsl
pecypcesl
Paznea 1. Teopernyeckne 0CHOBbI OPraHHYeCKOH XHMHH
[Ipenmer opranuveckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHNYECKNX COEHHEHHH A. 3 0.5 0
M. byrnepoga
Hroro no pasaeny 3
Pasnea 2. Yriaesoaopoanl
2l [IpenenbHbie yriieBoa0po/ibl — allkaHbl 2 0 0
29 HenpenensHbie YIIeBOIOPOBL: aTKEHEI, 6 0 1
' aJIKaUEHbI, AIIKUHBI
2.3 ApoMaTHYECKHE YIJIEBOIOPOIbI 2 0 0
54 [Ipupo/iHBIe HCTOYHHKH YIJIEBOOPOIOB U 3 | 0
' UX rnepepadoTka
Hroro no pazueny 13
Pasznen 3. Kucnopoacoaepxamue opraHndyecKue coeIuHeHHs
3.1 Criuptel. @enon 3 0 0
Ansaernnpel. KapOoHOBBIE KHCIIOTHI.
32 % 7 0 I
CiioxHble 2puphl
33 Vriaesosl 3 | 0




HUtoro no pasgeny 13
Pazneua 4. Azorcoaepxkaniue opranHu4eckHe coeinHeHust

4.1 AmuHBL. AMUHOKHCIIOTEI. benku 3 0
Hroro no pazueny 3
Paznexn 5. BeicokomonekyasipHbie coeAHHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0.5
Hroro no pasueny 2
OBUIEE KOJIMYECTBO YACOB I10 34 1

[TPO'PAMME




11 KJIACC

KoaunuecTro yacor DJIeKTPOHHbIE
HaunmeHoBaHHE pa3aes0B H TeM (ungpossie)
Ne ni/m Konrpoasubie | IlpakTuueckue ,
NPOrpamMmsl Bcero o0pazoBaTe/ibHbIE
padorbi padorbi
pecypcsl
Pazgea 1. Teopernyeckne 0CHOBbI XHMHH
Ctpoenue aromoB. [lepuonnyueckuii 3aKoH
1.1 u [lepuomuueckas cucreMa XMuMHUECKUX 3 0.5 0
sneMenToB 1. . Menjeneesa
12 Crpoenue Beuectea. Muoroobpasue 4 0 0
BCIIECTB
k3 XHMMHUYECKHE PEAKLINH 6 1 1
Hroro no pasueny 13
Paznen 2. Heopranudeckasi XuMust
2.1 Mertanibl 0 1
22 Hemerauibl 1 1
)3 CB#3p HEOPraHHYECKUX U OPraHUYECKHUX ) 0 0
BEIIIECTB
Hroro no pasneny 17
Pa3znen 3. XuMus U KH3HD
3.1 XHUMHS U KH3Hb 4 0.5 0
HUToro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

» Xumust, 11 kmace/ Pymsutuc T.E., ®enpaman @.I'., AknnoHepHoe 0011ecTBO
«M3narenscTBO «lIpocBenicHue»
* Xumus / 'a6puensna O.C., OctpoymoB U.I'., CnagkoB C.A., AKunoHEpHOE

obwectBo «M3narenbcTBO «lIpocBerienuey

METOANYECKHUE MATEPUAJIBI 1JI1d YUUTEJA

e Xumus, 11 kimace/ Pymsutuc I'.E., ®enpaman O.I'., AKLIMOHEpHOE 00IIIECTBO
«M3narenbcTBO «IIpocBenienne»

* Xumus / ['abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKIHOHEpHOE

obmmectBo «M3narenscTBo «lIpocserenne»

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETH

UHTEPHET

—

. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://skysmart.ru/articles/chemistry




