MNognwucan: MNnsackuH B.M
OcHoBaHue:

[MNACKUH  ronmsepxacime

MecTononoxeHue:
B . VI g;ggég??g;.ze 13:46:
17+0900
MUWHUCTEPCTBO IMIPOCBEIIEHUS POCCUIICKOHN ®EJEPAIIUA
MunucrepcTBo 0o0pa3oBanns 3a0aliKaJabCKOro Kpas

KO AMP TyHroko4eHckuii paiioH

MBOY KCOII
PACCMOTPEHO COI''TACOBAHO YTBEPX/EHO
MO yuurenen- 3am.qup o YBP Hupexrop MBOY
IIPEIMETHUKOB KCOIII
Mansuesa XK.C.
Komoroprea A.A. T centabps 2023r [Tnsackun B.M.
or  amrycra 2023rr. oT  ceHTs0ps 20231
PABOYASA ITPOI'PAMMA
(ID 2069042)

yueOHOro npeamera «Xumusi. bazoBblii ypoBeHb»

s ooygaromuxces 10 — 11 kmaccoB

c. Knikep 2023



INOSACHUTEJIBHAS 3AITUCKA

[IporpaMma 1o XMMUU Ha ypOBHE CpelHEro oduiero ooOpazoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUI K pe3ysibTaTaM OCBOEHHUs (elrepalibHOM 00pa30BaTeIbHOM MPOrpamMMbl CPEIHErO
obmero o6pazoBanus (POII COO), npeacraBieHHbIXx B DenepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmeniuu npenomaBaHusi ydeOHOTO MpeaMeTa
«Xumus» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit ®denepanuu, pean3yOIUX
OCHOBHbIE 00pa30BaTelbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bociutauus B Poccuiickoit ®enepaumum Ha nepuon a0 2025 roma» (PacmopsikeHue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/M0B K pa3pabOoTKe MNporpaMMbl IO XUMHH, K OINpEICNCHHIO o0OmIei
cTpaTeruu 0OyueHUsl, BOCIUTAHHUS U Pa3BUTHUS O0OYyYaOLIMXCS CPEACTBAMH YU4eOHOIo mpenMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMWJIM KOHIIENTYAJIbHBIE TTOJOKEHUS
®I'OC COO o B3anMMOOOYCIOBICHHOCTH IIEJNIeH, COJepKaHus, pe3yabTaTOB OOYYEHHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHuE, TOJIYy4YaeMOE€ BBIIYCKHHUKaMu  0O0IIe00pa3oBaTeabHON
OpraHu3alyM, SBJSIETCS HEOTheMJIEMOHl uacTbio HX oOpa3zoBaHHOCTH. OHO  CIYXUT
3aBEpIIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPHUCYIIMX LEJIOCTHOM CHCTeME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB IMPHUPOJbI, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLICH KYJIbTYpPbI
YeJoBeKa, a TaKKe DKOJOTMYecKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO U
npuUpoaHOH cpene. Peannsyercs xuMudeckoe odpazoBaHrne 0O0y4arOIIMXCs HA YPOBHE CPEIHErO
o0uiero o0pa3zoBaHUsl CpeACTBAMH yueOHOro mpeamera «XUMHs», COAECpKAHUE U MOCTPOCHHE
KOTOpPOTO ONpEJENIECHbl B IMpPOrpaMMe I0 XUMHUU C Y4€TOM creuu(UKU HayKd XHUMUH, €€
3HAYEHHUs B MO3HAHUU NPUPOJIBI U B MAaTEPUAIbHOM JKHU3HU OOIIECTBA, a TAKXKE € yU4ETOM 00X
LeJied U IPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0ILero
obpasoBanus B Poccuiickoit @enepanuu.

XuMUS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyro pojib B COBPEMEHHOM
LIMBUJIN3ALMU, B CO3/IaHUM HOBOM 0a3bl MaTepHabHOM KyibTypbl. OHa BHOCHT CBOM BKJIAJ| B
(dbopMHpOBaHKE PAIIMOHAIILHOTO HAYYHOTO MBILUICHUS, B CO3JJaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €JUHCTBE MPHUPOIbI U YeJIOoBeKa, KOTOpoe GOpMHUPYETCS] B XUMHHU
Ha OCHOBE IOHHMMAaHUS BEUIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBS3HU
MEX]y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumozelcTBYsT C JApPYrMMM €CTECTBEHHBIMH HAayKaMM, XHMHsA cTaia
HEOTHEMJIEMON YacTbI0 MHUPOBOH KyJIbTYypbl, HECOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HHM KaXJ0ro wieHa obmectBa. CoBpeMeHHas XUMUS KaKk HayKa CO3MJaTesbHas, Kak HayKa
BBICOKMX TEXHOJOTMI HaIlpaBlieHa Ha PEUICHHE TNI0OATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YelIOBEYECTBA — CHIPHEBOH, JHEPreTUYCCKOW, IMHIIEBOW, JKOJOTHYECKOW OE30MacHOCTH U
OXpPAaHBbI 3710POBbSL.

B cootBerctBUM C OOmMMMM LENMH U NPUHLUIAMH CpPEJHEro oOuiero oOpa3oBaHUs
cozepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb U3yUSHHSI) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOYy4aroIIMXcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B XH3Hb COLMYMA,
IPOI0JDKEHHS 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMUEH.
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CocraBisoliuMu  npeiMeTa «XUMUs» SABISIOTCS 0a3oBble Kypchbl — «OpraHundeckas
XuMus» 1 «O0mIast 1 HeopraHu4decKast XuMHs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHsI KOTOPBIX
SBJIIOTCS. OCHOBBI 0a30BOM HAayKU: CUCTEMA 3HAHUM 110 HEOPraHMYECKON XUMHH (C BKIIIOUEHUEM
3HaHWN W3 00Iel XUMHUK) U opraHndeckor xumuu. OopmMupoBaHue JaHHOW CHCTEMBI 3HAHUH
IpU W3YYEHUH NpeaMeTa 00ecleyrMBacT BO3MOXKHOCTh PAaCCMOTPEHHS] BCETO MHOT000pas3us
BEIIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxanust KypcoB — «Opranndeckas Xxumusi» 1 «O011as 1 HeopraHudeckas
XUMUsD» chOpMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXO0J]a K M3yUYCHHIO
yueOHOro Mmatepuaia U OOYCJIOBJICHAa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha
ONpeAENEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHUU BellecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHYECKON TEOPUM CTPOEHUS OPraHMYECKHUX COCIUHEHMM, a
TAaK)K€ Ha yPOBHE CTEPEOXMMHUYECKUX M JJICKTPOHHBIX IPEICTaBICHUNA O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaxX JAAIOTCS B Pa3BUTHHU — OT YIJIEBOAOPOJOB IO
CJIO’)KHBIX OHMOJIOIMYECKH aKTUBHBIX coeIuHEeHHH. B Kypce opraHMueckod XHMHUH IOTy4yaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs IEpBOHAYAJIbHBIE
NPEJCTAaBICHUA O XUMHUYECKOH CBS3M, KIaCCU(PHUKAIIMOHHBIX NPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMHUECKOHN pPEaKILINH.

[Ton HOBBIM yTJIOM 3peHHs B mpenMeTe «XuUMUs» 0a30BOrO YPOBHS paccMaTpUBACTCS
U3Y4YEHHBII Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEOPETUYECKUH Marepual MU
(aKTOJIOrMUYECKUE CBEJEHUS O BELIECTBAX M XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0u1ast 1 HeopraHuveckass XUMHs» 00ydaroIUMCS MPEAOCTaBISIETCS] BOZMOXKHOCTh OCO3HATh
3HA4YEeHUE TMEPHUOJMUYECKOr0 3aKOHa € OOIIETeOPEeTHYECKMX M METOJOJOTHYECKUX MO3MINH,
riy0xe TMOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKLIMH 3TOro 3akoHa — OT oOoOImaromei 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaXHEMIINX BEIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKAHUS
nornonHsietcs B Kypcax 10 wum 11 KiaccoB naiieMEHTaMU  COJEpXKAHUS, HMEIOIUMU
KyJIbTYpOJIOTHUECKUI M TNPHUKJIAIHON Xapakrep. OTH 3HAHHUS CIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBS3M XMMHUU C JIpYTUMH HayKaMmH, pacKpbIBalOT €€ posib B IO3HABaTEIbHON U
MIPAKTUYECKON NIeATEIbHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHMS K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUM M NMPAKTUUECKUX NMPHIIOKEHUH XUMHUH, TOMOIalOT BBIITYCKHUKY
OPHEHTUPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO M TPUMEHSTh €€ Ul MOMOJIHEHUS 3HAHUM, pelIeHus
MHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAIbHBIX HCCIIEN0BATEeNbCKUX 3a7ad. B 1menom coaepkaHue
y4eOHOTO0 MpeaMeTa « XUMHs» JaHHOTO YPOBHS M3yYSHHsS OPHEHTHPOBAHO Ha (popMupoBaHHE Y
o0yyaroImuxcs MHUPOBO33PEHUYECKON OCHOBBI AJIs1 MOHUMaHUs (PUIOCO(YCKUX HAEH, TaKUX Kak:
MaTepHuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB MX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBICHUN ITyTEM dKCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYUH MEXJIy HOBBIMH (PAKTaMHU M TEOPETHMUYECKHMMM IPEANOCHUIKAMH,
OCO3HAHME POJM XMMHUH B PEIICHHH 3KOJOTMYECKHX MpOOJieM, a Takke MpodiieM cOepekeHust
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B muane pemieHus 3agad  BOCIHTAHUS, Pa3BUTUS M COLMAIM3ALUU  OOYYarOIIHXCS
MPUHSTHIE MPOTpaMMON MO XUMHM IOAXOJbl K OIpPENEICHHUIO COAEPX aHUS M IOCTPOCHMS
npeaMera npeaycMaTpuBaroT (pOpMUPOBAaHHE YHMBEPCAIbHBIX Y4EOHBIX IEHCTBUI, MMEIOIIUX
0a30Bo€ 3HAUEHUE JJISl Pa3IMUHBIX BUJOB JEIATEIbHOCTHU: PEIIeHUs MPo0ieM, MONCKa, aHaIn3a U



0o0paboTku wuHPOpMAIMK, HEOOXOAUMBIX JUIsI TMPHOOPETEHHs OIbITa MPAKTHYECKOH W
HCCTIE0BATENIbCKON IeATeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TTIO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUK KaK Ha YPOBHE OCHOBHOT'O 00IIET0 0Opa3oBaHusl, TaK U
HAa YpPOBHE cpeaHero obOmiero oOpa3oBaHMs, TMpPU  OMNPEACNICHUU  COAepKaTelbHOM
XapaKTEPUCTUKU TIeJeH H3yYeHHs] TMpeaMeTa HaIpaBICHUEM TIEPBOCTEIICHHOW 3HAYUMOCTH
TPaAULIMOHHO Tpu3HAETcss (GOpPMUPOBAHHE OCHOB XUMHUYECKOW HAyKd Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBON KyJbTyphl. C METOOMYECKOW TOYKM 3pEHUS TaKOM IOAXOH K
ONpeEICHUIO LeJeH N3YUeHHS IPEIMETa ABIISIETCS BIIOJIHE ONIPABAaHHBIM.

CornacHO MaHHOW TOYKE 3PEHMs TJIABHBIMU IIEJISIMH U3YUYEHUS MpeaMera «XUMHsD Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:

e (GOpMHpPOBAHHE CHCTEMbl XHUMUYECKUX 3HAHMM KaK BaKHEHIEH COCTaBIIAIOMICH
€CTECTBEHHO-HAYyUYHON KapTUHBI MHUpA, B OCHOBE KOTOPOW JIKAT KIIFOYEBBIE MOHSATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX O00O0OIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS;

e (QopmHupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUil, HEOOXOIUMBIX I MPUOOPETeHHsSI YMEHUN OPHEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUUECKHUX SIBJICHUH, UMEIOIINX MECTO B MIPUPO/IE, B MPAKTUUECKOU U
IMOBCEAHEBHOM XKU3HU,

® pa3BUTHE YMEHHA U CHOCOOOB JESATENBHOCTH, CBA3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBuiI 0e30MacHOro
oOpareHus ¢ BeIEeCTBAMH.

Hapsiny ¢ atum, comepskatenpHas XapaKTepUCTHKA IIeJIel W 3a/a4 W3y4YeHHUs MpeaMeTa B
porpamMme 1o XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU
B cucTeMe cpefHero oOmiero obOpazoBanusi. CerojnHs B MpenoJaBaHUM XUMHH B OoOJbLICH
CTeMeHH OTHAETCS TPEANOYTCHHE MPAKTHYECKOW KOMIIOHEHTE COACpX)aHHUs OOydeHWs,
OPUEHTHPOBAHHOW HAa TOJTOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeIbHOW  OpraHU3alluy,
BJIQJICIOIIETO HE HA0OpOM 3HAHWH, a (YHKIMOHATHLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHUSAMH aKTUBHOTO MOJYUYEHUS 3HAHUU U MPUMEHEHUSI UX B PEAIbHOM KU3HU ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBm3um ¢ oTMM mnpu u3yueHuMH TmipeaMmeTa «XUMUS» JIOMUHHPYIOIIEE 3HAaYeHUE
MPHOOPETAIOT TaKue 1eNN U 33Ja4H, KaK:

amanrtanus  OOydYalIIUXCs K  YCIOBUSM  JMHAMUYHO  Pa3BHBAIOIIETOCS — MHpAa,
(dbopMUpOBaHHE WHTEIUICKTYaTbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHATHIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

dbopMUpOBaHHE Y OOYYArOMIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUN),
MMEIOLIUX YHUBEpCAIbHOE 3HAUYECHUE JIJIS1 PA3JIMYHbBIX BUJOB JESTENbHOCTH: pPelIeHus: npooiem,
MOUCKa, aHanmu3a W 00paboTkM WHGOPMAIIMH, HEOOXOAUMBIX I TPHOOPETEHHUS OIbITa
NEeSATEIbHOCTH, KOTOPAsi 3aHUMAET Ba)KHOE MECTO B MO3HAHUM XHMMHUH, a TAKXKE ISl OLEHKHU C
MO3UIUI KOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKa U MPUPOJHYIO CPEly;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, HHTEIJICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHUH B

COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC HHPOPMAIIHIOHHBIC
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TEXHOJIOTUH JIJIsl IOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYIIpHON HH(DOPMAIIUKA XUMHYECKOTO
COJZIepIKAHUS;

(dhopMUpOBaHKE U Pa3BUTHE y O0YUYAIONTUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIAUMBI, B
YaCTHOCTH, ITPH IIAHUPOBAHUY W IMPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydJammuxcs yOekIEHHOCTM B TYMaHUCTHUYECKON HaNpaBlIEHHOCTU
XUMHHM, €€ BaXHOM poOIM B  pEUIeHHH T[JIOOANBHBIX MPOOJIEM  pallMOHAIBLHOTO
MIPUPOIOTIONB30BAHUS, TIOTOJIHEHUS SHEPreTUYEeCKUX PECYpPCOB M COXPaHEHUS MPHPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHUS K TMPUPOAEC U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETCHHS ONBITA UCIIOJIB30BAHUS MOMYUYCHHBIX 3HAHWUW I TIPHHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeGHOM maHe cpemHero oOmiero oopa3oBaHUs MPEAMET «XUMHUsS» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeIMeTHON 00acTH « ECTeCTBEHHO-HAYYHBIC MPEAMETEHD.

OO1ree yucio 4acoB, OTBEAEHHBIX AJIA M3yUEHUS XUMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmero obpaszoBanms, coctaBisieT 68 dacos: B 10 kmacce — 34 vaca (1 ywac B Hemenmio), B 11
knacce — 34 gaca (1 gac B HeZelno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKON XMMHH

IIpenMer opraHMuYecKOil XUMUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOIYUYCHHUU
HOBBIX BEIIECTB U MaTepHasoB. Teopus cTpOeHUsl oprannyeckux coeauHennii A. M. bytneposa,
e¢ OCHOBHbIC mONOXKeHUs. CTpyKTypHble (OpPMYJIBl OpraHMYECKUX BemiecTB. ['omororus,
nzoMepust. XuMu4eckas CBsI3b B OpraHM4ECKUX COCTUHEHUSIX — OMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o0  kiaccuuKanMu — OpraHudeckux  BemlecTB.  HomeHkmarypa
OpPraHUYECKUX COEJMHEHMH (cucTeMaTHyecKas) W TpPUBUAJIbHbIE HA3BaHUS Ba)KHEHIIMX
MIpeJICTaBUTENIeH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YyUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKMX BEIECTB W MaTepHalaMu Ha UX OCHOBE, MOJAEIUPOBAHHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOJIOJEHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBpAILEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHUH (TUIaBJIeHUE, 0OYTIMBAHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psii. MeTraH W 3TaH — mpocTeiine
NPEJICTaBUTENIN AJIKAHOB: (PU3MUYECKHE M XUMHYECKHE CBOMCTBa (peakuuu 3aMelleHus |
TOpEeHMs ), HaX0XKJIEHUE B IPUPO/IE, MOTYUSHHE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psf. DTUIEH U MPOINUIIEH — IMPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peaklUuu THIPUPOBAHUS,
raJIor€HUPOBAHNUS, TUPATALUN, OKHCIEHHUS U MOJIMMEpPU3allin), IOJIy4eHUE U IIPUMEHEHUE.

Ankanuensl: OytamgueH-1,3 u metunOytanuen-1,3: cTpoeHre, BaXKHEWUIIME XUMHUYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. AUETWieH —
MPOCTEUIIINIA TIPEICTAaBUTENb ATKWHHOB: COCTaB, CTPOCHHE, (PM3HMUYECKUE U XMMHUYECKHNE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATAIIH, TOPEHHUS ), TOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MuUecKMe W XHMMHUYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAaHUS M HUTPOBAHUs), MOJYyYeHHE W HpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolcmea (peakyuu 2aio2eHUposanus U HUMpPOBAHUs), NOIyHeHue U
npumeHnerue. TOKCUMYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJAMH,
MPUHAJISKAITUMU K Pa3IMYHBIM KJIacCaM.

[IpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuposHbIil ra3 n nmomyTHbIE HE(QTSAHBIE Ta3bl.
Hedrr u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKu HedTH: TEpPeroHka, KPEKUHT
(TepMUYeCKUil, KaTadUTHYeCKuit), nupoiu3. [IpoaykTel nepepaboTku HeYTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 IPOYKThI €ro nepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHHUsS BEIIECTB M UX MPEBPALECHUI: 03HAKOMIICHHE C
o0pasuamu IaacTMacc, KayuyykoB U pe3uHbl, koiekuun «Hed1be» n «Yromnb», MoaenupoBaHue
MOJICKYJl YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKOW pPaOOTHI:
MOJTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsble 3anaum.




Bbuucienuss 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEeaklUUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIU MPOJAYKTOB PEAKIIMH).

Kucaopoacoaep:xaiue oprann4ecKie coe{HHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U STaHON: CTpoeHue, (GuU3NYeCKue u
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH METaJllaMH, TaJlor€HOBOAOPOJAaMH, TOPEHHE),
IIpUMEHeHne. BogopoHble CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. JlelicTBHE METaHOJIa U ATaHOIa
Ha OPTraHH3M YEJIOBEKaA.

MHoOroaToMHbl€ CHHUPTHL. OTUJICHIVIMKONb W TJIHMLIEPHH: CTPOCHHE, (QHU3HUUECKUE MU
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUE€CTBEHHAs peaKLMsl Ha
MHOTOaTOMHBIE cIupThl). JlelicTBue Ha opraHu3Mm uyenoBeka. [IpumeHeHHe rMLepuHa |
STHJICHTJINKOJIS.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHe W XUMHUYECKHe CBOWCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpnerunpl U Kemowuwi. DOpManbleruj, aueTadbAerwJ: CTpoeHue, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (pEakUMM OKHMCIEHHS U BOCCTAHOBJIEHMSI, KauE€CTBEHHBIE PEAKIINUHN),
II0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAasl U YKCyCHasl KUCIOTHI:
CTpOeHME, (PU3NUEeCKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS Kilacca KUCIIOT, peaKIIUs
TepupUKaALMK), TOoJyueHHe M mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenune xupoB. buonorudeckas posb xKUpPOB.

VYraeBojsl: cocTaB, Kiaccu(UKanus yrieBo1oB (MOHO-, M- U Mosincaxapusl). ['moko3a —
MPOCTEUIIMI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ rujapokcunom wmeau(Il), oxucieHne amMMmHayHBIM PpPacTBOPOM
okcuma cepebpa(l), BoccTraHOBIeHHE, OpOXEHHE TJIIOKO3bI), HAXOXJICHHE B TMPHUPOJE,
npuMeHeHue, onosornyeckas poib. ortocunTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak OIpUpoaHble noiauMepbl. CTpoeHHe KpaxMaia U LEJIH0I03bI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaa (THAPOJIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

OKCIIEpUMEHTANIBHBIE METO/Abl M3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBENECHUE,
HaOJIOICHWE W ONMCaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KadeCTBEHHBIE
peakuuu OJHOATOMHBIX CIHMPTOB (OKUCIEeHHE ATaHoia okcuaoMm meau(ll)), MHOroaToMHbIX
CHMPTOB (B3auMojelcTBUEe TiuuepuHa ¢ ruapokcuaom wmeau(Il)), anprerunoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) m tumpoxcumom wmemau(Il), B3ammopeicTBue
KpaxMmajga C HWOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbuucnenuss mo ypaBHEHHIO XUMHYECKOW peakuuu (Maccbl, 00BbEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA WM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalue OpraHndeckue COeAMHEHHNS.

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHu4eckue coeauHeHus. Dusnueckue Hu
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe TiulHa). buomornyeckoe 3HaYeHHE
aMUHOKHCIIOT. [lenTunst.



benku kak MpUpoOJHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAS U
TpPEeTHYHAsl CTPYKTypa OenkoB. XHWMHUYECKHE CBOHCTBA O€JIKOB: THUAPONU3, ICHATYypaIlHsd,
Ka4eCTBEHHBIC peaKIMi Ha OCJIKH.

DKCHeprMEeHTaIbHBIE METO/Bl M3YYEHHs BEUIECTB M MX MPEBPAIICHUH: HaOIOAeHHE U
OIMCaHWEe JIEMOHCTPAIMOHHBIX OINBITOB: JCHATypamnus OEJIKOB TpPHU HAarpeBaHWH, I[BETHHIC
peakuuu 6eIKoB.

BrbicokoMosIeKyIsIpHbIE COeTHHEHU S

OCHOBHbIEC TOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUIH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPHU3AlUH, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METOBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIIUS 1 TOTUKOHICHCALISI.

DKCIIepUMEHTAJIBHBIE METOABI M3YYEHHUS! BEUIECTB M MX MPEBPAIICHUI: 03HAKOMIICHHE C
o0pa3aMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayJyKOB.

MexnpeaMeTHbIE CBSI3N.

Peanu3zanms MexnpeaMETHBIX CBSI3€H NMPH M3Y4YeHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIIICTCS Yepe3 HCIIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak M
TIOHSATHUH, ABJSIOMINXCS CUCTEMHBIMU JIJIs1 OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYUHbIE TOHATHSA: SIBJICHHWE, HAay4HbIH (pakT, rumoresa, 3aKoH,
TEOpHs, aHaIMW3, CHHTE3, KIACCU(PHUKAIMA, TMEPUONANIHOCTh, HAOIIOACHNE, W3MEpEHHE,
HKCHIEPUMEHT, MOJICTTUPOBAHNE.

duznka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHbD,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NICCKHE BETHYUHBI M €TMHHIIBI
UX U3MEPEHUS.

buonorus: xmerka, opraHmsm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJIOTHYECKU aKTUBHBIE BeIeCTBa (O€JKH, yIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHepalibl, TOpHBIE TOPO/IBI, MTOJIE3HbIE NCKOTIAaEMBbIe, TOILIUBO, PECYPCHI.

TexHonorHs: MUIIEBBIE TPOAYKTHI, OCHOBBI PAIIHOHAIIHOTO IMUTAHUSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MPEnapaThl, MaTePHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUM

XuMudeckuil aneMeHT. AToM. Sapo artoma, wu30TOmBl. OJIEKTPOHHAs 000JI0YKa.
DHepreTUvecKre YpoBHU, TIOYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d- amemMeHTsl. OCOOCHHOCTH
pacnpe/esieHus 3JIeKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOHPUTypalys aTOMOB.

[lepuonnueckuii 3akoH u llepuoamueckas cucrema xumuueckux osnemeHros J[. H.
MengeneeBa. CBs3b nepUOAUYECKOTO 3akoHa U Ilepumonnueckold CHCTEMBI XUMHUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOW TeOpuUel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWCTB XMMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyIIaM U rnepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabsl XuMuueckoil CBsA3U (KOBaJIGHTHAs
HEemnoJisipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJIEHTHOMN



XUMHUYECKON CBs3U (OOMEHHBIH M JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DneKTpooTpuaTeTbHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa
BeIIeCTBA. THUIBI KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BENIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBas 1os
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdecknx coenuHeHud. HoMmeHkiaTypa HeOpraHHYECKHX
BelleCTB. ['eHeTHueckass CBSI3b HEOPraHUYECKUX BEIIECTB, MPHUHAMNEKANIMX K PpPa3IUYHBIM
KJIaCCaM.

Xumuueckass peakuus. Knaccupukanus XUMHUUECKMX peakUuil B HEOPraHUYeCKOW U
OpraHUYeCKON XUMHH. 3aKOH COXPAHEHUs] MAacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPTUH MPU XUMHUYECKUX PEaAKITUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (hakTopoB. OOpaTUMBbIE pPEAKIIUH.
Xumuueckoe paBHoOBecwe. (DaKTOpbI, BIMAIOLIME HA COCTOSIHUE XMMHYECKOTO pPAaBHOBECHSI.
[Tpuniun Jle larense.

Onextponutuyeckas auccormanus. CuibHble U cialbble d1eKkTponuThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHas, IETOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEpUMEHTAIbHBIE METOJbl W3YUYEHHs BEIIECTB M HMX IPEBPAIICHUI: JAEMOHCTpalUs
tabmun «lleprognyeckas cuctema xumudeckux siaemMeHToB [[. U. MenneneeBa», mzyueHue
MoJeNiell KPUCTAJUIMYECKUX PEIETOK, HAOMIOACHHEe M ONMUCaHUE JAEMOHCTPAllMOHHBIX H
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHIa BOJOpOJa B MPUCYTCTBUU KaTaau3aTopa,
onpeJielIeHUEe Cpeibl PaCTBOPOB BEILIECTB C MOMOIIbI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEaKIUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTHUECKON paboThl «BrusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMUYECKON PEaKIIUM.

PacuéThrie 3a1aun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLINN, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguueckoit cucreMe XUMHYECKUX
anementoB J{. M. MenneneeBa M OCOOCHHOCTH CTPOCHHs aTOMOB. (DH3MUECKHE CBOHCTBA
HEMETAIIJIOB. AJUTOTPOIHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMUYECKHE CBONCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cepbl, a3oTa, (ocdopa,
yIJIepo/ia U KPEMHUS1) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHECHUH).

[IpuMeHeHne Ba)KHEWIINX HEMETANIOB U UX COEUHEHUN.

Meramel. [lonoxenne metamios B [lepuoanueckoi cucremMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS ANEKTPOHHBIX 000JOYEeK aTOMOB MeTaioB. OOrmiue
¢usnueckue cpoiictBa MeTayuioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUYECKUHM P HANpPsDKEHUH
METaJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWINWX METAUIOB (HATpW, Kajaui, KaJbIMi, MarHui,
QTIOMUHUMN, IIMHK, XPOM, KEJI€30, MEJ/Ib) U UX COCIMHEHUM.

O6mwme cmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCHEepUMEHTAIbHBIC METOJbI HW3YYCHHUS BEIIECTB W WX TMPEBpAIICHUI: HW3y4YeHHe
KoeKiuu «MeTalipl U CIUIaBbl», OOPas3IOB HEMETAUIOB, PELICHUE AKCIEPUMEHTATbHBIX
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3aja4, HaONIOIGHWE W  ONHCAaHUE JIEMOHCTPAIMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHHUS C PacTBOpPAMU KHUCJIOT M IIeJouYel, KaueCTBEHHbBIE
peakuuy Ha KaTUOHBI METAJJIOB).

Pacuérhrle 3amaun.

Pacuétbl macchl BemiecTBa WM 00BbEMa ra3oB MO H3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOIIHMX B PEaKIMU BEUIECTB, pacuérbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Pone xuMuun B 06ecriedeHuH IKOJIOTHUECKON, YHEPreTHYEeCKO 1 MHUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAuIMHbL. [loHSATHE O HAyYHBIX METOJaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkuui.

[IpencraBiaenuss 00 OOmMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO TMOJYYEHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BaXKHEHIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIMOHHBIE MaTepHalibl, KPackd, CTEKJIO, KE€paMUKa, MaTepuaibl sl AJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHUsT U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUS JICKAPCTBEHHBIX NPENaparos,
IpaBuiia 6€30MaCHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B ITOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBS3€H MPU U3YYCHUH OOINEH M HEOPTaHHMYECKOW XUMHUU B
11 xmacce ocyuiecTBiseTcs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK M MOHATHM, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
LMKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4YHBIM (aKT, TUMOTe3a, 3aKOH, TEOpus,
aHalmM3, CHHTE3,  KilacCUUKAIMs,  IMEePUOAUYHOCTb,  HAONIOJCHHE,  DKCIIEPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepusi, SHEprusi, mMacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMoOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEILIECTBA, PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepalbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAaEMBbIE, TOILIUBO, PECYPCHI.

TexHnomnorus: XUMUYeCKas MIPOMBILIEHHOCTb, MeTaJUTyprus, IIPOU3BOJICTBO
CTPOMUTENBHBIX MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NuIIeBas
IIPOMBIIIJIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaT€pUAJIOB, HJIEKTPOHHAsS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.
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IUDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOTPAMMLI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OOYyYarOUTUMUCS
MPOrpaMM CpeIHEero o0miero oopazoBaHusl (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-mMeTroanueckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 0Opa30BaHus SABISETCS CUCTEMHO-IEATEIBHOCTHBINA TTOIXO].

B cooTBercTBHM C CHCTEMHO-JEATETLHOCTHBIM TOIXOJIOM B CTPYKTYpe JTUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpedHero ooOuiero ooOpazoBaHUs
BbIJIEJICHBI CJIEIYIOIINE COCTABIISIONINE:

OCO3HaHUE OO0YYaIOIIMMHCS POCCUHUCKOW TPaXKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYMe MOTUBALIMU K 00yYEHHIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HAa OCHOBE KITFOYEBBIX
[EHHOCTEN ¥ HCTOPUUYECKUX TPAAUIINN 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuXcs PyKOBOACTBOBAThCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJIMYUe IPABOCO3HAHUS 3KOJOTUYECKOM KyJNbTypbl U CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE MJIaHbI.

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS IMpeaMera «XHUMHsD JOCTUTAIOTCS B €IUHCTBE
y4eOHOW W BOCHUTATENBHOW JIEATEIHHOCTH B COOTBETCTBUM C T'yMaHHCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJACAJIaMH POCCHUMCKOTO
IPa)XJTaHCKOTO OOINeCcTBa, MPHUHITHIMH B OOIIECTBE HOPMaMH W TPaBUJIAMH TIOBEJCHHUS,
CTMOCOOCTBYIOUIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00yYaromuXxcsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OTMbITa TIO3HABATENFHOM M TPAKTUYECKOM JEATEeIbHOCTH OOYYaIOIIUXCS M0 peanu3aliu
MIPUHSTHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUs 00YYaIOMIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SA3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIHLHOCTH MPH CO3/IaHUU yUYE€OHBIX TTPOCKTOB,
pelIeHnr Y4eOHbBIX U TO3HABATENbHBIX 33124, BHITOJTHEHUN XUMUYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTHM OHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHUKY U apTyMEHThI APYTUX
MIPH aHAJIKM3E PAa3INYHBIX BUIOB YUeOHON AEITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHUH,

YBXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUH WU TMPAKTHUECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIIKCHHSI HAYKH €CTh PE3yibTaT JIMTEIbHBIX HAOII0JCHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHKOB;
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WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU M TOCJIECAYIOIIEM aHajIu3e
WH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,;

CIIOCOOHOCTH OIEHWBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYECKHUMH SBJICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE MOBEICHHE M NOCTYNKH CBOMX TOBAapULIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUNA 3TUX MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMaHHUS LEHHOCTEH 370pOBOTO M 0Oe30macHOro oOpasza KH3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns TpaBuil 6€30MacHOr0 OOpaIIeHHus] ¢ BEIIeCTBAMH B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOM JESATEILHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUsl TOCIEACTBUA M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS alKOTOJs,
HapKOTHUKOB, KYpPEeHHUs);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKON JEsITeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JICITCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHe B PpEUICHHUH MPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYSCKOMY H3YYCHUIO MPOQECcCHil pa3TUdHOTO Poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH MO XUMHUH;

YBaKEHUS K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYyATbHOW TPACKTOPUU OOpa30OBaHUS,
Oynyueil mpodeccuu U peanu3ail COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

9KOJIOTMYECKH I11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MOHUMAHUS TJI00ATLHOTO XapaKTepa SKOJIOTHUECKUX MPoOsieM, BIUSHHS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBLHOM CPEBI;

OCO3HaHUSI HEOOXOIUMOCTH MCIOJIb30BAHUS JOCTHKEHUNM XUMHUH JIJISl PEIIEHUs BOITPOCOB
paIoOHaIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HETPHUATHUS JEHCTBUM, NMPHHOCAIINX BPEI OKPYXKAIOIIECH MPHUPOTHON cpene,
YMEHHsSI MPOTHO3UPOBATH HEONArONMPHUATHBIE IKOIOTUYECKUE TOCTEACTBUS MPEANPUHUMACMBIX
JEWCTBUM U NMPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KyJIbTYphI, OIBITA
NESATEIbHOCTH  HKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICONOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;
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MOHUMAaHUSA CHEIU(PUKA XUMUU KaK HAayKH, OCO3HaHUs €€ poinu B (OPMUPOBAHUU
paIOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJIbl U YEJIOBEKA, B TMO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHnuy IpodIeM COXpaHESHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JJII COBPEMEHHOM ITMBUJIM3AIMH: B €&
TYMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BAXKHOW pPOJIM B CO3JaHUM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJIO0ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
JHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrnevYeHnr YCIOBUN YCIIEITHOTO TPY/Ia M IKOJIOTUYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO UICHA
00111eCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS TSI
aHanu3a M OOBSICHEHUS SIBJICHUN OKPYKAIOUIEro MUPa W TMPOUCXOMAIINX B HEM H3MEHEHHH,
yMEHHUSI JIe1aTh 000CHOBAHHbIE 3aKIIOUYEHHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOUIUXCS JTaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BAaTh XUMUYECKUE 3HAHUS [T PEIICHHsSI TIPOOIeM
B pEabHBIX KU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MMO3HAHUIO U MCCIIeIOBATEIBCKON ACATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHUU B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEeOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mnpodeccruoHaabHOU

NEATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS Y4YeOHOro mpeamera «XUMHs») Ha ypPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAOT:

3HAYUMBIC TJIA CI)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}0Luch;1 MCKIUCHUIIIIMHAPHBIC
(MexIpeMeTHbIE) OOlIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CH@HI/I(i)I/IKy MCTOJOB IMO3HAHUS, UCITIOJIB3YCMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BEUICCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTeMa, Hay4YHbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAONIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHeE);

yHHUBEpCaJdbHble  y4eOHble  JeiicTBUS  (IO3HABaTelbHBIE,  KOMMYHHKATHBHBIC,
perynsaTuBHble), obecreunBaroniye (GopmMupoBaHWEe (QYHKIMOHATHHOW TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4aroIINXCs;

CIIOCOOHOCTh ~ OOYyYalolUXCs  HCIIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HaHUA W YHHBCPCAJIbHBIC yqe6Hf,1e )IeI\/'ICTBI/ISI B IIO3HABATCILHON U
COLIMAJIBHOM ITPaKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHHUBEPCAIBHBIMU yueOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSIMHU.

OBiajieHHe YHHUBEPCAJbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh M aKTyaJU3UpOBaTh MpPoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpeNIeNIATh LETN JSATEIBPHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU WX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;
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HCIIOJIb30BaTh TPU OCBOEHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKM TMOHITHMM M yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHSA U1 OOBSICHEHUS OTJCJIbHBIX (DAKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKALIUK BEILIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABIIMBATh MPUUYMHHO-CJIE/ICTBEHHBIE CBS3U MEXKY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIE, JAEIYKTHBHBIE, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS B PAcCMaTPUBAEMBbIX SIBICHUSX, (POPMYJIHNPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

NPUMEHATHh B Mpoliecce MO3HAHUS, UCTIONb3yeMble B XUMHHM CHUMBOJIMYECKHUE (3HAKOBBIE)
MOJIENH, IPe0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJI) JIEMEHTA,
XUMUYecKas (opMysa, ypaBHEHHE XHUMHUYECKOW pEakIuu — TpPU pEIIeHHuH Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbIE MOJEJIbHbBIE NPEACTaBICHUS
JUTS BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIMA;

dbopMynHMpoBaTh €T W 337aYd  UCCIEOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyITMpOBaHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKICHMIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYECHHUECKHX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMmynaupoBaTh 00O0OIIEHHS U BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JIEATEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENIBHOMY IIOMCKY METOAOB peIICHUs
MIPAKTUYECKUX 3aJ]a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS.

3) padora ¢ nndopmanueii:

OPHEHTUPOBATbCA B Pa3IMYHBIX MCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYJIApHAs
JUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAM3UPOBaTh MH(OPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpeacTaBIeHUs, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTh 3ampPOCHl M TMPHUMEHATh Ppa3IMYHbIE METOJbI IMPH IOHCKE U OTOOpe
uHpOpMaLu, HeOOXOIMMOI [T BBIMOJIHEHHS YUeOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeacTaBieHuss nHPopManuu (CXeMBblI,
rpaduky, quarpamMmbl, TaOJIUIbI, PUCYHKHU U IpYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeICTBa MpH paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3UYecCKue M MaTreMaTH4YecKhe) 3HaKu U
CHUMBOJIBI, (hOpMYyJIBl, a00peBUATYPbI, HOMEHKIIATYPY;

UCTOJIb30BaTh M MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISATHOCTH.

OgiaeHHe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU el CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbI B XOJI€ TMAJIOTa /MU TUCKYCCHH,
BBICKa3bIBaTh HJ€H, (OPMYIHPOBAaTh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHON 3a/1a4u;
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BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBINOJIHEHHMM XHMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIEJOBAaHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro Impoekta ¥ (OpMyJIMpOBATh BBIBOJBI IO pPE3yJbTaTaM IMPOBENEHHBIX
HCCIEOBAaHUH MyTEM COTJIACOBAHUSI TIO3UITHI B X0J1€ 00CYXICHHSI 1 OOMEHAa MHCHUSIMH.

OsuajgeHHne YHHBEPCAJIbHBIMHU PEryIsSTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIPHO TUIAHMPOBATh M OCYIIECTBIISATh CBOKO IO3HABATEIBHYIO JEATEIBHOCTD,
orpenensas e€ Ledu U 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeJUlaraeMblii allrOPUTM JICHCTBUN NMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENILCKUX 3ajad,
BBIOMpaTh Hanbosee F(P(PEKTUBHBIN CITOCOO MX PEIICHHs C yYETOM MOTYyYSHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYLIECTBIISATh CaMOKOHTpPOJIb CBOEH JI€ATEJbHOCTH Ha OCHOBE caMoOaHalu3a W
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI

10 KITACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsh» OTPaXKatoT:

chOpPMUPOBAHHOCTh TMPEJACTABICHUM O XUMHYECKOH COCTaBISIIONICH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpA, POJIM XUMHUH B TO3HAHWH SBICHUH TpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KyJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHAJILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelleHrs NPaKTHYECKUX 3aJad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpesie;

BIIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOMOJATaoline
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AJIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM 00BEM, YIIEPOAHBIH  CKElerT,
(GyHKIMOHATBHAS TPYIIA, paauKal, W30MepHusi, M30MEphI, TOMOJOTUYECKHIA pPsijI, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOA M a30TCOJAEPIKAINE COCTUHEHHsI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OpraHNYeCKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUH; MHPOBO33PEHUECKHUE 3HAHUS, JIeKAllMe B OCHOBE MOHHMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOJIOrMYECKHUe CBEICHUSI O CBOWCTBAX,
COCTaBC, IMOJIYUCHUU U 6630HaCHOM HCIIOJIL30BAaHUM BaKHEHIITNX OpTraHN4YC€CKUX BCIICCTB B 6I:ITy
Y IPaKTUYECKOMU JeSATEIbHOCTH YEJIOBEKA;

C(bOpMHpOBaHHOCTI) YMGHI/Ifl BBISABJIATH XapPAKTCPHLIC MPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIINUEC MTOHATHUS IPHU OMMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTraHUYECKUX COCTUHEHU;

CCbOpMI/IpOBaHHOCTB YMeHI/Iﬁ HCIIOJIB30BAaTh XMMUUYCCKYIO CHMBOJIMKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) GOpMYITT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XUMHUYECKHX pEaKlWid, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OPTraHUYECKUX BEIIECTB
JJI WJUTIOCTPAMU UX XUMHUYCCKOTO U MPOCTPAHCTBECHHOI'O CTPOCHU,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABINBAThH MPUHAAJIC)KHOCTh U3YUCHHBIX OPTaHHUUECKUX
BEIIECTB IO HUX COCTaBy M CTPOSHHIO K OIPENeNEHHOMY KIIACCY/TPyIIe COCIUHEHUIN
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(yrneBomopoibl, KHCIOpPOJ U  a30TCOAEpXkAIIe COCAUHEHHUS, BBICOKOMOJICKYJISIPHbIE
COEMHEHMs), AaBaThb UM Ha3BaHus Ho cuctemarnyeckoil Homenknarype (IUPAC), a taxxke
MPUBOAUTH TPUBUAJIbHBIC HA3BAHMS OTACJIBHBIX OPTaHMUYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
alleTWJIeH, ATWIEHTJIMKONb, TJIUIEepuH, (eHos, QopMmalbaerui, aneTalbIerusl, MypaBbHHAS
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAsI KHCJIOTa, CTEAPUHOBAsT KUCJIOTA, TIIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpeNesaTh BUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX
COEIMHEHUSIX (OAMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKECHHUS TEOPHUH CTPOCHHSI OPTaHMUYECKUX
BemectB A. M. bytiepoBa miisi oObsSCHEHHsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT WX COCTaBa M
CTPOCHUS; 3aKOH COXPAaHEHHUS MACChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (u3nueckue u
XUMHUYECKHAE CBOMCTBA TUIMMYHBIX TPEJICTABUTENICH Pa3IMUYHBIX KJIACCOB OPTaHUYECKHUX BEIICCTB
(MeraH, 3TaH, OSTWIEH, NpPOMWIEH, aleTuieH, OyrtaaueH-1,3, merundyraauen-1,3, OeHzon,
METaHOJ, 3TaHOJ, ATHJIECHTIUKONb, TTUIEPUH, (EHON, alleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, Ie/Il0JI0o3a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
T€HETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT,

cOPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BAThb HWCTOYHUKUA YTICBOJOPOJHOTO CHIPHS
(HedTh, MPUPOMHBINA Ta3, yrojib), CIOCOOBI WX MEpepadOTKHM MU TPAKTHIECKOE NPUMEHECHHE
MPOIYKTOB MepepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHCICHUS IO XUMHUYECKHM YPaBHEHUSIM
(Macchbl, 00bE€Ma, KONMMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOTMIECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, HCIOJIB3YEeMbIX B XHMHUU TPU H3YUYCHUH BEHIECTB W XUMUYECKHX SIBICHHUI
(HabOmroieHre, U3MEpPEHUe, OKCIIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BATh CHUCTEMHBIC
XUMHYECKHUE 3HAHUS U1 IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3AHHBIX
C BEIIECTBAMHU U UX MIPUMCHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOIIIO/IATh MpaBUIa MOJIH30BAHUS XUMHUECKON MOCYION U
nmabopaTopHBIM 000pyAOBaHUEM, a TAKXKe MpaBuiia oOpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATH M BBITOIHATh XUMHUYECKUN OSKCTIEPUMEHT
(mpeBpallleHrsT OPraHUYECKUX BEIIECTB MPH HArpeBaHUM, MOJYYCHHE ITHJICHA U U3yUYEHHE €Tr0
CBOMCTB, KaueCTBEHHbIC PEAKIUU OPraHWYECKHX BEIIECTB, JeHATypalus OelIKOB MpH
HarpeBaHuy, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBHM C MPaBUJIAMHU TEXHHKU OE30MaCHOCTH
MpU OOpAIllEeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPY/IOBAHUEM, TIPEJICTABIIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIepuMeHTa B ¢opMe 3alucH YpaBHEHUH COOTBETCTBYIONIMX pEaKUUd H
(GbopMyIIHpOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBoi nH(popmatu, UHTEpHET U IPYTUX);

cOPMUPOBAHHOCTh yMCHHI COONIOAATh TPaBHJIA SKOJOTHYECKH Ie]1eco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IICNISAX COXPAHEHHUS CBOETO 370POBBS H
OKpY>Karolle MpUpOJHOM Cpebl, OCO3HABATh OMACHOCTh BO3JICHCTBUSI HA >KUBBIE OPTraHU3MBbl
onpeneaEHHBIX OPraHMYECKUX BEIIECTB, MOHWMas cMmbIch mokasarens [IJIK, mosicHaTe Ha
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pUMepax CrocoObl YMEHBIIICHHs ¥ MPEJOTBPAIICHUS UX BPEIHOTO BO3JCHCTBHS Ha OpPTaHU3M
YeJI0BEKa;

JJIA 06yanOHIHXC$I C OrpaHUYCHHBIMU BO3MOKXHOCTAMU 3O0POBBA. YMCHUC NPUMCHATH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL  CAENBIX MW CIHA0OBUASAIIMX OOYYArONIMXCsS: YMEHHE WCIOJIb30BaTh pelbedHO-
TOUYEYHYIO cucTeMy 00o03HaueHu JI. Bpaiis ais 3anucu XuMu4eckux Gpopmyir.

11 KJIACC

IIpenMeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass M HeOpraHudeckas XUMHsD)
OTPAKAKOT:

c(hOPMHUPOBAHHOCTh TMPEJACTABICHUNA: O XUMHUYECKOW COCTAaBISIONMICH €CTECTBEHHO-
HAay4YHOW KApTHHBI MHpA, POJIM XMMHUHU B TIO3HAHWM SIBICHUM TPHUPOILI, B (HOPMHUPOBAHUH
MBIIUICHUST W KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHATIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHrs NPAaKTHYECKUX 3aJad M SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U NIPUPOIAHOM CPEAE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIIOJATarolIne
MOHSITHS (XUMHYECKUH 3JIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTATN ATOMOB, HOH,
MOJICKYJ1a, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, OSJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XUMHUYECKas CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOHAsN),
KpUCTAJUTMUECKasi  peméTka, THIBI XWMHUYECKHX  PEaKIui, pacTBOp, OSJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALNSA, OKHCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON  peaklMH, XMMHYECKOE paBHOBECHE); TEOpPUHM W  3aKOHBI  (TeopHs
JJEKTPOJIUTUYECKON JuccolManuu, nepuoguyeckul 3akoH [l WM. Menneneesa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPIHMH IPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXxale B OCHOBE IMOHUMAHWS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SIBJICHUH,
(hakTOJIOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHUH U 0€30MMaCHOM HMCTOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHICCKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aUMOCBA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IMOHATHUS NPU ONKUCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPAILICHHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCMOIB30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTaBICHUS
(dbopMyJI BEIIECTB W ypPaBHEHUH XUMHUYCCKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIbHBIX HEOPraHUYECKHX BelIecTB (yrapHblii Tas,
VIJICKUCIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETal€Has W3BECTh, MUThEBas COja, MHUPUT U
IpyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OINpPEAETATh BAIEHTHOCTh U CTENIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHHIX PA3IMUYHOTO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIeHTHAas!, HIOHHAs,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCAUHEHHUAX, TUIl KPUCTANIMYECKON PEHIETKH KOHKPETHOTO
BelllecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHECHUIA;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAIIC)KHOCTh HEOPTaHUICCKUX BEIIECTB
M0 UX COCTAaBY K OMpPEACIEHHOMY KJIaCCY/TPYIINe COeTUHEHUHN (TPOCTHIE BEMIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIC TUAPOKCHIBI, COJIHN);
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c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaTh CMBICH THepuoguueckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUpPOBaTb €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO WU
MIPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHPOBAHHOCTL YMEHUH  XapaKTepu3oBaTb SJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepnonos [leprnoanueckoit cuctemsl XuMudeckux nemeHTos Jl. U.
MeneneeBa, HCIONB3Ysl TOHATHS «S-, p-, d-2JEKTPOHHBIE OpPOMTAIM», «IHEPreTUUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHMI 10 IepuoaaMm u rpynmnam [lepuoardeckoil CuCTeMbl XUMUYECKUX d1eMeHTOB JI. W.
Menneneena;

C(OPMHPOBAHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATh) OOIIHME XHUMHYECKHE
CBOMCTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TECHETUYECKOM CBSA3M MEXKJIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh YMEHMS KIacCU(UIMPOBATh XUMHUUYECKHUE PEAKIUH MO Pa3IUYHBIM
NpU3HaKaM (YUCITy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(GQeKTy peakuuu,
M3MEHEHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKLUil Pa3IMYHbIX THUIIOB, MOJIHbIC
U COKpAall€HHbIE YPaBHEHUS peaklUuil MOHHOIO OOMEHa, yUWThIBasl YCJIOBHS, P KOTOPBIX ITH
peakuuu UayT 10 KOHLA;

C(OPMHUPOBAHHOCT YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIECTB, pPACIO3HABAaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOILKE B BOJHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii TOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OajaHca ATUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKLUu OT
pa3nuYHBIX (HAaKTOPOB;, XapaKTep CMEIICHUS XWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKHE IIPOLIECCHI, JEKallue B
OCHOBE IPOMBIIUIEHHOT'O MOJyUYeHUsI CEPHON KUCIIOThI, aMMHUaKa, a Takxke c(pOpMHUPOBAaHHOCTh
npeacTaBieHui 00 OOIIMX HAayuYHBIX NMPUHLIMIIAX U HKOJOTHYECKUX IMpobieMax XMMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCT, YMEHHH MPOBOAUTH BBIYMCICHUS C HCIOJIb30BAHUEM TOHATHA
«MaccoBasi JI0Js BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUH Tra3oB NpPU XUMHUYECKHUX
peakuusx, Macchl BellecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPALICHNS U COXPAHEHHSI SHEPTUY;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHYECKOW TOCYI0N U
1a00opaTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUiIa OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSAMU 10 BBIIIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHHUPOBATh M BBIMNOJHATE XUMHUYECKUI SKCIEPUMEHT
(paznokeHue NEpoKcHIa BOAOPOAA B NPUCYTCTBHM KaTallM3aTopa, ONPEIEIIEHHUE CpPEJb
PacTBOPOB BEILECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIAUSHUE Pa3IMYHbIX (GAaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKkiMd MOHHOTrO0 OOMEeHa, KayeCTBEHHBIC pPEaKIUu Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEePUMEHTAIbHBIX
3agad no temMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30IacHOCTH MpH 0OpallleHHH ¢ BEeLIECTBaMU U JJAOOPaTOPHBIM 000PYIOBAaHUEM, NIPEICTABIATH
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pe3yNbTaThl XUMUYECKOTO HKCIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyTHPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMECHHI KPUTHUSCKH aHAIM3HPOBATh XMUMHUYECKYIO HH(OPMAIIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, HHTepHeT wu
JPYTHX);

chOpMUPOBAHHOCTh yMEHHI COONIOAATh TPaBHJIA DSKOJOTHYECKH I€71eco00pa3Horo
MOBEJCHUA B OBITY M TPYIOBOM NEATEIBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 3I0POBbS H
OKpY>Karollle NPUPOJHOM CPEIbI, OCO3HABATH OMACHOCTH BO3JICHCTBUSI HAa >KUBBIE OPraHU3MBbI
onpenenéHHBIX BEIIeCTB, MOHUMas cMmbica nokazatens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIIEHUS U TIPEAOTBPAIEHUS UX BPEAHOTO BO3ACHCTBHUS HA OPTaHU3M YEJIOBEKA,

JUIsi 00YYaloOIIUXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS: YMEHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHHUIA;

JUISL  CIENBIX M CIHA0OBUASAIIMX OOYYArONIMXCS: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu xumuyeckux Gopmy.
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TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3gesioB U TeM (uudposBbie)
Ne i/ Kontpoabubie | IlpakTnueckue
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsl
pecypcsl
Paznen 1. TeopeTuueckne OCHOBBI OPraHUYeCKO XUMUU
IIpenmeT opraHUYECKON XUMHUH. TeOPHﬂ Butmorexa LIOK
1.1 CTPOCHUSI OPTaHUYECKUX COCAUHEHUM A. 3
https://myschool.edu.ru/
M. bytneposa
HUroro no pazneny 3
Pa3pnen 2. YriaeBogopoasl
Bbubmnuoreka [IOK
2.1 IT — 2
penenbHbIC YIIeBOAOPOAbI — allKaHbI httns://mvschool edu.ru/
HenpenenbHble yIriieBOIOPOIbI: aJIKEHbI, bubmuoreka [IOK
2.2 6 1
aJIKaJUEHbI, AJIKUHBI https://myschool.edu.ru/
2.3 ApomaThueckue yriieBoJopOIbI 2 Brbmorexa LIOK
' P y HOPOA https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKU YIVIEBOJOPOLOB U 3 | Bubmuorexa LJOK
’ ux nepepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaepxaiiye opranuyeckue coeiMHeHUs
Bbubnuoreka IJOK
3.1 C . ®eHo. 3
fHpTHL. FoeHoT https://myschool.edu.ru/
Anpnerunsl. KapOOHOBBIE KHCIOTHI. Bu6nuoreka IJOK
3.2 7 1
CrnoxHbie 3QupsI https://myschool.edu.ru/
3.3 VriaeBoasl 3 1 bu6mmoreka IJOK
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https://myschool.edu.ru/

Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue OpranHnyeckue coequHeHn s
4.1 AMuHbl. AMUHOKHCIIOTHI. benku 3 bubmmorexa LIOK
https://myschool.edu.ru/
Hroro no paznemy 3
Pasnen S. BbicOkOMOJIEKYJISAPHBIE COeIMHEHUS
Bubnuoreka IJOK
1 II LK .B 2
> HACTMACERL. RAYHYKHL. BOTOKHA https://myschool.edu.ru/
HUroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 34
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11 KJIACC

Ne i/

HaumeHnoBaHme pa3aesioB U TeM
NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE (N (pPOBLIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pasneu 1. TeopeTnyeckne 0CHOBbI XUMHUH

Crpoenne atoMmoB. [leprnoanueckuii 3aK0H

Bbubmuoreka LIOK
1.1 u Ileproauueckas cucTeMa XUMHYECKUX 3
https://myschool.edu.ru/
anemenToB /. . MeHnneneeBa
Crpoenue BemecTsa. MHOrooopasmue bubmmorexa [IOK
1.2 4
BEIECTB https://myschool.edu.ru/
Bbubmuoreka LIOK
1. X 1 1
3 HMITHECKHIE pearitind 6 https://myschool.edu.ru/
HUroro no pazneny 13
Paznen 2. Heopranuyeckasi XuMusi
Bbubmuoreka LIOK
2.1 Meranet 6 ! https://myschool.edu.ru/
bubnmnorexa I{OK
2.2 H 9 1 1
CMETaILIbE https://myschool.edu.ru/
CBsI3b HEOPTaHMYECKUX U OPTAaHUIECKIX Bbubmuoreka LIOK
2.3 2
BEILECTB https://myschool.edu.ru/
Wroro no pazneny 17
Pasznen 3. XumMus u JKHU3Hb
3.1 XuMus 1 )KU3Hb 4 bubmorexa HOK

https://myschool.edu.ru/
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Hroro no pazgeny

OBIIEE KOJIMYECTBO HYACOB I10 [TPOTPAMME

34
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INOYPOYHOE IIVTAHUPOBAHMUE

10 KJIACC
KosmmuecTBO 4yacos
Ne Hara JJIeKTpOHHbIe UG POBBIE
Tema ypoxa KonTpoabHbl IIpakTHueckune
n/n Bcero H3y4eHHus | 00pa3oBaTeJbHBbIEC PeCypChl
e pa0doTsI padoTsI

| [IpenmeT opranmueckoit XuMuH, eé 1 http:/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE www.chemistry.ssu.samara.ru/
Teopust cTpoeHUs OpraHUYECKUX
PHA CTPC P : http://
2 coenuuennii A. M. Bytieposa, e€ 1 .
www.chemistry.ssu.samara.ru/
OCHOBHBIE ITOIOKEHUS
[IpencraBienne o KracCHPpUKAIIAN
OpPraHUYEeCKUX BEIECTB.
p http://
3 Homenknatypa (cucremarndeckasi) u 1 .
www.chemistry.ssu.samara.ru/
TPUBHAILHBIC HA3BAHUS OPraHUIECKUX
BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, ! http://
TOMOJIOTHYECKUH pAJl www.chemistry.ssu.samara.ru/
5 MertaH U 3TaH — MPOCTEUIITHE 1 http://
MPEJICTABUTEIN aJTKaHOB www.chemistry.ssu.samara.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 http://
CBOICTBa www.chemistry.ssu.samara.ru/
. OTUIEH U MPONNIIEH — MPOCTEHIIIHe 1 http:/
MIPEJICTABUTEIHN aJIKEHOB www.chemistry.ssu.samara.ru/
[IpakTuuaeckas padora Ne 1.
8 «ITonyuyeHue 3THIIEHA U U3yYEHUE €TI0 1 1
CBOWCTBY»
Anxamuensl. byraguen-1,3 u
http:/
9 MetuiOytaauen-1,3. [lomyuenue 1

CUHTETUYECKOTO KayuyKa U pEe3UHbI

www.chemistry.ssu.samara.ru/
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AJKWHBL: COCTaB U OCOOEHHOCTH
CTPOCHUSI, TOMOJIOTHYECKUH Ps.

http:/

10 .
AneTuiieH — mpocTermuit www.chemistry.ssu.samara.ru/
MIPEJICTABUTEIh AIKHHOB
1 Brruucnenus no ypaBHEHHIO
XUMHUYECKOUN peakuuu
2 ApeHbl: 0€H30J1 U TOIYOI. http://
TOKCHYHOCTh apEHOB www.chemistry.ssu.samara.ru/
I'eneTndeckas cBs3b YIIIEBOIOPOIOB,
13 MPUHAJIEKAIUX K Pa3IMYHbIM
KJ1accam
IIpupoaHbIe HCTOYHUKU
14 YTIIEBOIOPOIOB: TIPUPOIHEIN ra3 u
MOy THBIE He(TSHBIE T'a3bl, HEPTH U
TIPOIYKTHI €€ ImepepadboTKH
[IpupomHBIe UCTOUHUKH
15 yIIIEBOIOPOIOB: IPUPOIHBIN ra3 u
IOy THEIE HEe(TAHBIC Ta3bl, HePTH U
MPOAYKTHI €€ mepepaboTKu
16 KonTponbeHas pabora o pasnery
«YTJIEBOOPOIBI»
17 [penenbHBIC OTHOATOMHBIE CITUPTHI: http://
METaHOJ U 3TaHOI. BomopoaHas CBA3b www.chemistry.ssu.samara.ru/
18 MHOroaToMHbIE CITUPTHI: http:/
STUIICHTIIUKOIG U TIIHIICPHH www.chemistry.ssu.samara.ru/
®deHomn: cTpoeHUE MOJIEKYJIBI
p YIIBL, 5 http://
19 (m3rdIecKre 1 XNMUIECKIE CBOICTBRA, .
www.chemistry.ssu.samara.ru/
MIPUMEHEHUE
20 Anpaeruasl: GopMaIbIeTH | http://

alcTaJbaCTHU/I. ALICTOH

www.chemistry.ssu.samara.ru/
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OIHOOCHOBHBIC MTPENCTHHBIC

http:/

21 KapOOHOBBIE KUCIIOTHI: MypPaBbUHAS U .
www.chemistry.ssu.samara.ru/
YKCycHas
[IpaxTrueckas padbora Ne 2.
22 «CBolicTBa pacTBOpa YKCyCHOM
KHCIIOTBI»
CreaprHOBast U OJIEWHOBAS! KHUCIIOTHI,
http:/
23 Kak MpeJICTaBUTENH BBICIIINX .
www.chemistry.ssu.samara.ru/
KapOOHOBBIX KHCIJIOT
24 MBpl1a KaK COJM BBICIINX KapOOHOBBIX
KHCIOT, UX MOIOIIEe NCHCTBHC
CrnoxxHble 3pUpPHI KaK MPOU3BOIHBIE
pup P http://
25 KapOOHOBBIX KHCIOT. [ 'maponus .
www.chemistry.ssu.samara.ru/
CJIOKHBIX 3(HUPOB
2% XKupel: TuapONM3, NPUMEHEHHE, http://
Omoornyeckas poib )KHPOB www.chemistry.ssu.samara.ru/
VYrneBosl: cocTaB, Kiaccu(ruKanms.
. http:/
27 Baxueiiiue npencTaBuTenu: .
www.chemistry.ssu.samara.ru/
TII0K03a, (PpyKTO3a, caxaposa
)3 Kpaxwmain u miemmono3a Kak http://
MIPUPOHBIE TIOTUMEPHI www.chemistry.ssu.samara.ru/
KonTponpHas pabora mo pasnery
29 «Kucnoponcoaepxaiiue
OpTaHMYECKHE COSTMHCHUS
http:/
30 AMMHBI: METWJIAMUH U aHWIHH .
www.chemistry.ssu.samara.ru/
AMUWHOKHCIIOTHI KaK aM(oTepHbIe
http://
31 OpraHUYECKUE COSTUHEHUS, UX )
www.chemistry.ssu.samara.ru/
ounonornyeckoe 3HaueHue. [lentuapt
32 Benku xak mpupoHbIe http:/
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BBICOKOMOJIEKYJIAPHBIC COCTUHCHUA

www.chemistry.ssu.samara.ru/

OCHOBHBIEC TOHSATHS XUMHH

33 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH
OcCHOBHBIE METOABI CUHTE32

34 BBICOKOMOJIEKYJIIPHBIX COETUHEHNH. 1

IImact™mac Chbl, Kay4YyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

34
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11 KJIACC

KoauvecTBo yacos Jara
Ne DJIeKTPOHHBbIe HU(pPOBbIE
Tema ypoka KonTpoabhbie | Ilpaktnyeckmne | H3YyUeHH
n/n Bcero odpa3oBaTeJibHbIE pecypchl
padoTbI padoTsI s
XUMUYECKHI JIEMEHT. ATOM. WebElementshttp://

1 OnexTpoHHAs KOHPUTYpaLus 1 webelements.narod.ru [lomymnsipras
aTOMOB OMOIMOTEKa XUMUYECKUX JIEMEHTOB
[Tepuoauueckuii 3aKoH U
IIepnonnueckas cucrema

p WebElementshttp://
XuMuueckux 3iaemeHToB /. U.
2 1 webelements.narod.ru [lomymsipHast
MenaeneeBa, uxX CBI3b C
. . OMOIMOTEKA XUMUYIECKUX DIIEMEHTOB
COBPEMEHHOI TeopHel CTpOeHHUS
aTOMOB
3aKOHOMEPHOCTH N3MEHEHUS
CBOWCTB XMMHUYECKUX DIIEMEHTOB U
WX COeMHEHHIA TI0 TPYyTIIaM U WebElementshttp://

3 nepuoaM. 3HaUCHUE 1 webelements.narod.ru [Momynsipras
MEPUOJUUECKOTO 3aKOHA U CHCTEMBI OuOIMOTeKa XMMUIECKUX JIEMEHTOB
XUMHUYECKHUX 351eMeHToB ..

MenpeneeBa B pa3BUTUH HAYKH
CrpoeHue BemiecTBa. XUMHUYECKast .

P R http://him.1september.ru Ennnas
CBSI3b, €€ BHJIbI; MEXaHU3MBI

4 ’ ’ . 1 kosuekius LOP: TpeamerHas
00pa3oBaHUs KOBAJICHTHOU CBSI3H.

KOJUIEKLIMS « XUMUSD)
Bopoponnast cBsizb
BaneHTHOCTS.
OneKTpoOoTpHULIATENBHOCTh. CTENEHb http://him.1september.ru Equnas

5 okucienus. Bemecrsa 1 kosutexnus LIOP: [IpeamerHas

MOJICKYJIAPHOTI'O U
HEMOJICKYJIIPHOTO CTPOCHUSA

KOJIIICKIIUA «XHAMUS»
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Ilonstre o AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIC U KOJJIOUIHBIC

http://him.1september.ru Enunas

6 xojutekrust LIOP: IIpeameTHas
pactBopbl. MaccoBas 10151
KOJLIEKIUS « X MU
BEIeCTBA B PacTBOpE
Knaccudukanust 1 HOMEHKIaTypa
HEOPTraHWYECKUX COCAMHEHUH. http://him.1september.ru Ennnas

7 ['eneTnueckas cBs3b kosuekuust LIOP: [IpeametHas
HEOPraHWYECKHUX BEIIECTB, KOJUTEKITHS « X MU
Pa3TUIHBIX KJIACCOB

2 Cxkopoctb peaknun. OOpaTuMbie
peaxiun. XuMHIecKoe paBHOBECHE
Knaccudukarust XUMHIeCKUX
peaKkuuii B HEOPraHUYECKO U
OPTaHHHCCKOH XHMHUH. 3aK0H http://www 104.webstolica.ru

9 COXpaHEHHS MacChl BEIIECTB; 3aKOH .

Knaccudukaryss XUMHUSCKUX PEAKITHIA
COXpaHECHHS 1 MPEBPAIICHHS
SHEPTUH MPU XUMHYECKUX
peaKIusIX
[paktudaeckas padbora Ne 1.

10 «BiusHME pa3zMMIHBIX (AaKTOPOB HA

CKOPOCTh XMMHYECKOW PEAKITHI

http://him.1september.ru Enunas
DIIEKTPOJIUTHYECKAST TUCCOIUALINS. kxoseknus LOP: TIpeamerHast
[TonsiTue 0 BOAOPOIHOM MOKa3aTene KoJutekus «Xumus» http://school-

11 (pH) pactBopa. Peakunm noHHOTO collection.edu.ru/collection/chemistry
obOMmeHa. ['maponns opraHnYecKuX u EcTecTBeHHO-HAyUYHBIE SKCTIEPUMEHTHI:
HEOPTaHNYECKUX BEILECTB xumusa. Komekmusa Poccuiickoro

0011e006pazoBaTeTFHOTO MOpTAlia

12 OKUCIUTEILHO-BOCCTAHOBUTEIILHEBIC http://him.1september.ru Exqnmas

peakuuu. [Toustue 06 aneKTposH3e
pacIuiaBoB U paCTBOPOB COJICH

kosutekust LIOP: [Ipeametnast
KOJUISKIUS « XuMusi» http://school-
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collection.edu.ru/collection/chemistry

EctecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
xumus. Komrekuust Poccniickoro
0011e00pa3oBaTENILHOTO MOpTAalla

Konrtponshas pabota no pazzeny

13
«Teopernueckue 0OCHOBBI XUMU
http://him.1september.ru Enunas
Mertamnsl, UX MOJIOKEHHE B
N kosutekrust LIOP: [Ipeametnast
ITepuonuueckoit cucreme
KoJuTeKIus «Xumus» http://school-
XUMUYECKuX 31eMeHToB /. 1. . . .
14 collection.edu.ru/collection/chemistry
MenneineeBa 1 0COOEHHOCTH
EcTecTBeHHO-HAayYHBIC SKCIIEPUMEHTHI:
cTpoenus atoMoB. O0rme N
. xumust. Komnekius Poccuiickoro
(u3MYECKHE CBOMCTBAa METAIIIIOB
0011e00pa30BaTEIHLHOTO IMOPTAJIa
http://him.1september.ru Exqunas
kosutekrus LIOP: [Ipenmernast
CIuiaBbl METAJIIOB. KOJUTeKITHs «XuMusi» http://school-
15 DNCKTPOXUMUUCCKHUN PSIJT collection.edu.ru/collection/chemistry
HaNPsHKCHUA METaIIJIOB EcTecTBeHHO-HAYYHBIE SKCTICPUMEHTHI:
xumud. Komiekusa Poccuiickoro
00111e00pa30BaTENEHOTO TIOPTANIA
http://him.1september.ru Enunas
. . xojutekrust LIOP: IIpeameTHas
XUMHYECKHE CBOMCTBA BAXKHENIITNX
( . . KoJuTeKnus «Xumus» http://school-
MeTaJUI0B (HATpHil, KaJIHit ) . .
16 N p o . collection.edu.ru/collection/chemistry
KaJIbIHi, MArHUH, aTFOMUHHIMR) U HX
N EcrecTBeHHO-HAay4YHBIE SKCIIEPUMEHTHI:
COEIMHEHUN .
xumusi. Koaneknus Poccutickoro
0011e00pa30BaTEIHLHOTO MOPTAJIa
17 XWMHUYECKHe CBOWCTBA XPOMa, http://him.1september.ru Exgnnaas

MEIU U UX COCIUHCHUMN

kosutekius LIOP: [IpeameTnas
KoJuteknus «Xumus» http://school-
collection.edu.ru/collection/chemistry
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EcrecTBeHHO-HAayYHBIE SKCIIEPUMEHTHI:
xumusi. Komnexuus Poccuiickoro
00m1eo6pa3zoBaTeTFHOTO MOpTAala

XUMUYEeCKHE CBOMCTBA IIMHKA,

http://him.1september.ru Equnas

kosutekuust LIOP: [IpeamerHas
KoJuTeKIUs «Xumrsi» http://school-

18 N collection.edu.ru/collection/chemistry
J)Keje3a U UX COeIMHEHNN
EcTecTBeHHO-HAYYHBIE SKCIICPUMEHTHI:
xumud. Komrexnusa Poccuiickoro
00111€00pa30BaTENBLHOTO OpTANIA
[IpakTrueckas padora Ne 2.

19 "Pemenne sxcriepuMeHTaIbHBIX

3aja4 no treme «MeTtamiey"

http://him.1september.ru Exqunas
Hewmeramisl, ux mMOJ0KEHHUC B kosutekrus LIOP: [Ipenmernast
[Tepnonnueckoit cucreme KOJUTeKITHs «XuMusi» http://school-

20 XUMHUYeCKuX daemMeHToB [, U. collection.edu.ru/collection/chemistry
MemneneeBa 1 0COOEHHOCTH EcTecTBeHHO-HAYYHBIE SKCTICPUMEHTHI:
CTPOEHUS aTOMOB xumud. Komiekusa Poccuiickoro

00111e00pa30BaTENEHOTO TIOPTANIA
http://him.1september.ru Enunas
. xojutekrust LIOP: IIpeameTHas
dusnueckre CBOMCTBa HEMETAILIOB.
KoJuTeKnus «Xumus» http://school-
AmnoTpornus HeMeTauioB (Ha . . .

21 collection.edu.ru/collection/chemistry
MIprMepe KUCIOPOIa, CepPHI,

EctecTBeHHO-HayYHBIE KCTIEPUMEHTHI:
dbocdopa u yriepona) N

xumusi. Koaneknus Poccutickoro

0011e00pa30BaTEIHLHOTO MOPTAJIa

22 XHUMHUECKHE CBOMCTBA raJION€HOB, http://him.1september.ru Exgnnaas

CEpBl U UX COEAUHEHUN

kosutekius LIOP: [IpeameTnas
KoJuteknus «Xumus» http://school-
collection.edu.ru/collection/chemistry
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EcrecTBeHHO-HAayYHBIE SKCIIEPUMEHTHI:
xumusi. Komnexuus Poccuiickoro
00m1eo6pa3zoBaTeTFHOTO MOpTAala

XUMHUYECKHE CBOIMCTBA yIJIepo/a,

http://him.1september.ru Equnas

kosutekuust LIOP: [IpeamerHas
KoJuTeKIUs «Xumrsi» http://school-

23 . collection.edu.ru/collection/chemistry
KPEMHHUSI X UX COeTUHEHHUN
EcTecTBeHHO-HAYYHBIE SKCIICPUMEHTHI:
xumus. Komneknmsa Poccutickoro
00111€00pa30BaTENBLHOTO OpTANIA
. http://him.1september.ru Exqunas
IIpuMeHeHune BaxHENIINX
24 . kosutekrus LIOP: [Ipenmernast
HEMETAJIOB M UX COSAUHEHUN
KOJUIEKLIUS « XHMHSI»
O0001IeHYE ¥ CUCTEMATH3AIHAS
3HaHUU 110 TeMe «HemeTamby.
25 Brrunciienus o ypaBHEHUSIM
XUMHYECKUX PEaKIUi 1
TEPMOXUMHUYECKHE PACUEThI
. http://him.1september.ru Enunas
XUMHUdJecKkre CBOMCTBA a30Ta,
26 . kxoseknus LOP: TIpeamerHast
(dhocodpa u Ux coeMHEHU
KOJUIEKLIUSA « XHMUS»
[paktudeckas padbora Ne 3.
27 «PeleHre 3KCepuMEHTaAIbHbBIX
3agau no treMe "Hemeramasr"
)3 KonTponbHas pabora mo Temam
«Mertamae» 1 «HemeTamin
Heopranndeckue n opranudeckue http://him.1september.ru Enunas
29 KkucioTel. Heopranumueckue u kosuekuust LIOP: [IpeameTHas
OpraHUYECKUE OCHOBAHUS KOJUIEKIIHS « XHUMUSD)
30 AmdoTepHBIe HEOPTaHUUECKHE U http://him.1september.ru Equnas
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OpPraHu4eCKUEC COCIANHECHUA.
I'eneTnyeckas CBs3b
HCOPraHNMYCCKUX U OPraHNYCCKUX
BCIICCTB

kosutekust LIOP: [IpeameTHas
KOJUIEKLIMS « XUMUSD)

Ponps xumun B obecnieueHnn
9KOJIOTUYECKON, SJHEPTETHIECKOH 1

31 MUIIEeBOI 0€30MaCHOCTH, Pa3BUTHU :
MEIUIAHBI
[pencraBnenust 00 OOIUX HAYYHBIX

32 HNpUHIUIAX TPOMBIIUIEHHOTIO 1
MTOJTyYeHUs BAKHEHIIINX BEIIECTB

13 YenoBek B MUpE BEUIECTB U |
MaTepHaIOB

34 XUMHUS U 310POBbE UETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME
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YYEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Xumus, 11 knacce/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE
obmmectBo «M3narenscTBo «IIpocBemienne»

Xumus, 10 knace/ 'abpuensn O.C., O01iecTBO ¢ OrpaHUUYE€HHON OTBETCTBEHHOCTHIO
«IPODA»; AxmonepHoe obmiectBo «M3aarensctBo «IIpocBerienner»

» Xumus, 11 xnacc/ 'abpuensn O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxmonepHoe obmiectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoanueckoe nocodue — 6a30Bblii ypOBEHB) -
M.: JIpoa 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01Ias XumMus B TecTax, 3aj1a4ax, yrnpaxHeHusx. 11
knace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 knacc: KoHTponsHbIE U
pOBEpOUHBIE pabOTHI K yueOHuky». — M.: poda, 2021 r.

4. O.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura
st yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. 0.C.I'abpuensy, I'.I".JIpicoBa, A.I'.BBenenckast «Xumus 11 knacc: HactonpHas KHUTa
it yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aa4uu o XMMHUU U CITIOCOOBI UX
pemenus» - M.: «Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 xnacc moypounslie miansl no yueonuky O.C.I'abpuensina,
I'.T".JIpicoBoit» - Bonrorpag» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 kaace», - M.: Dk3ameH,

20109r.
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9.9. O.C.I'abpuensn, U.I".octpoymMOB « XMMHYECKUH IKCIIEPUMEHT B TkosIe 11 kmacey; -

M.: Ipoda. — 2019 rox. _

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 callT 1y yuutens «5 uay Ha ypoK XUMH»
http://him.1september.ru Enunas xomnekuus LIOP: [IpenmeTrHas xomneKkius « XUMUsD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komrekiust Poccuiickoro o0meo0pa3oBaTesHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaga mKoJIbHUKOB 10 XUMHUU
http://chem.rusolymp.ru Opranuueckast XumMusi: 3J1€KTPOHHBIA YUeOHUK AJIs cpeiHei
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBIN Y4EOHUK

http://www hemi.nsu.ru OTKpBITBIH KoOJIeK: XUMUS

http://www.chemistry.ru JlucraHiinoHHast OTMMIHMA/A IO XUMHH: TEIEKOMMYHUKAIMOHHBIN

00pa3oBaTeNbHBINA MPOEKT
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