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MHNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE CpEOHEro oOIero ooOpa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O6
oOpa3oBanuu B Poccuiickoii ®denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHONM MPOrpaMMbl CpPEAHEro o0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHblx B DemepalbHOM  TOCYAApCTBEHHOM
obOpazoBarensHoM ctangapre COQO, c¢ yu€rom Konnenuu mnpenogaBaHus
y4eOHOro mpeaMera «XuMug» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanuny, peATU3YIOIIUX OCHOBHBIE O00pa3oBaTElbHBIE MNPOrpamMMbl, U
OCHOBHBIX TOJIOkKeHUN «CTpaTeruu pa3BUTUA BocnuTaHusi B Poccuiickoi
®denepannu Ha niepuon A0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruy o0ydeHus, BOCIUTAHUS U Pa3BUTHUSL 00YyYaAIOIINXCA CPEACTBAMU
yuebHoro npeamera «Xumusi» 151 10-11 xkmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHuenTyanbHbie nonoxenuss GI'OC COO o B3auM00OOYCIOBIEHHOCTH IIEJIEH,
collep KaHMs, pPE3yJbTaTOB OOy4YeHUss W TpeOOBAHMN K YPOBHIO MOJITOTOBKH
BBITTY CKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBITTYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3aliy, SBJISIETCS HEOThEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpPIIAIOLIMM 3TalOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro O00pa3oBaHUs. OTU LUEHHOCTU KAacaroTCs
MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPhl
YeI0BEKa, a TaKXKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M TpHUpOAHOW cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
00yyYaromuxcsi Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUsl CPe/ICTBAaMU yueOHOTO
npeaMera «XuUMHUSA», COJAEpPKAHHUE M TMOCTPOCHHE KOTOPOro OIpEAENieHbl B
nporpaMMme MO XUMHUHU € Y4E€TOM clnenuPpuKd HaykKu XUMUH, €€ 3HA4YeHUs B
NO3HAHUM TIPUPOABI U B MaTepUajIbHOW KHU3HM OOIIECTBA, a TaKke C Y4ETOM
oOUMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero odero oopasosanus B Poccuiickoit denepanum.

XUMUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyr poJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUH HOBOWM 0a3bl MaTEpUabHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALMOHAIBLHOIO HAYYHOTO MBIIIJIEHUS,
B CO3/IaHME€ LEIOCTHOTO MPEJCTaBICHUSI 00 OKpYy)KarolleM MHUpE Kak O €JUHCTBE
OpUPOJIbI U YeNlOBeKa, KOTopoe (OpMUPYETCSs B XUMHUM HAa OCHOBE NMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MHUpPA, OCO3HAHUSA B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMHU 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEHCTBYSI C IPYIMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOI YacThl0 MUPOBOH KyJIbTYphl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa W KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XWUMHUS KaK Hayka
co3uareNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha peLIEHue
rII00ANbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOW,
AHEPreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B cootBercTBUM ¢ OOMmMMH LENSMH W NPUHIMIIAMH CPEAHETO OOIIETOo
obpazoBanus coxepikanue npeamera «Xumusa» (10-11 kmaccel, 0a30BbIH YPOBEHb
U3yUYCHHS) OPUCHTUPOBAHO MPEUMYIICCTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM Ui BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJIOJKEHUS
0o0pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsioliuMHu  nipeaMeTa  «XUMUS»  SBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xuMua» u «OOIIass M HeopraHudeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COZEpPKaHUsI KOTOPBIX SBIISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWUU 10 HEOPraHWYECKOW XMMHH (C BKIIOYCHHEM 3HAHWH M3 OOIICH XUMHH) U
opraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHWN NPH U3YYEHUU
npeaMeTa 00eCHeurBaeT BO3MOXKHOCTh PAacCMOTPEHHMs BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHuyeckas xumus» u «OOmas u
HEopraHuveckass XuUMus» copmupoBaHa B NporpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'0 TOJXOJa K U3yYEeHHI0 Yy4yeOHOro marepuaja U OOycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIEIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIleCTBa
paccMaTpuUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHUYECKHUX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMUYECKHMX U  AJIEKTPOHHBIX
OpeaCTaBIeHUd O cTpoeHuu BemlecTB. CBefeHHss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OMOIOTMYECKU
AKTUBHBIX COEAMHEHMI. B Kypce OpraHnyeckol XUMHUH IMOJy4arOT pa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus MepBOHAYaIbHbIC
IPEICTABICHUS O XMMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOMN PEAKIINH.

[Tonq HOBBIM yriaoMm 3peHusi B mpeameTe «XuUMHs» 0a30BOro YpPOBHS
paccMaTpUBaeTCsd W3YUYEHHbIA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuanl M (PaKTOJIOrMYECKUE CBEIEHUS O BeEllecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass u HeopraHU4ecKas
XUMHS» 00ydYarolUMcs TPEAOCTaBIsIETCS BO3MOXHOCTh OCO3HAThb 3HAUYCHHE
NEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX W METOJIOJIOTMYECKUX TMO3HIINH,



rIyO’ke TIOHSATh HCTOPUYECKOE M3MEHeHHWe (YHKIMH OTOro 3akoHa — OT
obo0maromiei 10 0ObSICHSIONIIEH U TPOTrHOZUPYIOIIICH.

Enunas cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH,
CBOMCTBax W NMPUMEHCHHH, a TAK)KE€ O XHMHUYECKHX PEaKIUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnonHsercs B kKypcax 10 m 11 knaccos
AJIEMEHTAMH COJIEP’KaHUsI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3M XHMHH C
JIPYTUMH HayKaMH, PacKphIBAIOT €€ POojb B IMO3HABATEIHHON W TMPaKTHYECKOU
JEATeIbHOCTU 4YeJNOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUS K IIPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0OyieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBATh WHGOPMAIUIO U
OpUMEHSATh €€ N7 TONOJHEHUs 3HaHWM, pelleHUsT HWHTEICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENIbCKUX 3a/1a4. B 1emom conepkanue ydeOHOTro
npenmera «XWUMHUS»  JTaHHOTO  YPOBHS ~ HM3yYCHHs OPUEHTHUPOBAHO Ha
dbopMupoBaHUEe y OOYYaIOIMIMXCS MHPOBO33PEHUECKONW OCHOBBI IS TIOHMMAHUS
dunocopckux uaeH, TakMX Kak: MaTepuaibHOE €JIMHCTBO HEOPTaHMYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOSHHEM, I[T03HABAEMOCTh TPUPOIHBIX SBJICHUA IMyTEM OKCICPUMEHTA U
pelIeHUs TMPOTHBOPEYMH MEKIYy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUHU SKOJOTUYECKHUX MpoldiieM, a
TakKe Mpo0seM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbs, CO3JJaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHmss 3amad BOCIHMTAHMS, pPa3BUTUS W COIHAIM3AIAN
oOy4Jaromuxcs TPUHAThIE MNPOrpaMMON MO XUMHHM TOJXOIbI K OMNPEICICHUIO
ColepKaHWsI ¥ TOCTPOCHUSA TMpeAMETa MpeaycMaTpuBarOT (GOpMHUPOBAHUE
YHUBEPCAIbHBIX  y4EOHBIX JCHCTBUN, UWMEKOIMUX 0a30BOC 3HAYCHUE IS
pPa3NUYHBIX BHJOB JIESATEIBHOCTU: peEUIeHUs MpoOiieM, MOWCKa, aHaiu3a Hu
00paboTku nHMOpPMaALINK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIBITA MPAKTUYECKON
U HCCIEAOBATEIbCKON JEATEIHHOCTH, 3aHUMAIONIECH Ba)XXHOE MECTO B TO3HAHUU
XUMUH.

B npaktuke npemnojaBaHus XMMHM Kak Ha YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CpPeAHEro 0011ero o0pazoBaHus, Mpy OMpeaeTICHUN
coZlepKaTeIbHON XapaKTePUCTUKH TIeJied HW3Y4YeHUs NpeaMeTa HaIpaBlIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HAayKH Kak 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKON
JIESITETHHOCTH YEJIOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K OINPEACICHUIO LEJIEH HU3y4YEeHUs
IIpeIMETa SBISICTCS BIIOJIHE OTPaBIaHHBIM.



CoryiacHO JTaHHOM TOYKe 3pEHUs TJIABHBIMU UEISIMH HW3Y4YEHUsS NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 Ki1.) sSABISFOTCS:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKUX 3HAHUHW KaKk  BaKHEHIIeH
COCTABJISIFOIIEN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOH
JIeKaT KITIOUEBBIC MOHATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHME SI3bIKa HAyK{, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEIIECTB M XUMHUYECKUX pPEaKIHi, HEOOXOAMMBIX [JIsi MPUOOpeTeHus
YMEHUH OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM TMPaBUII
0e30ImacHOro oOpallleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, copepxaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
peaMeTa B MporpaMme 1Mo XUMHHU YyTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHUCTEME CpellHero olmiero oopasoBanus. CeromHs B
OpenojaBaHud XMMHUHM B OOJIbIIEH  CTENEHM OTHAETCA  MNPEANOYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJAEpX aHusi OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOM OpraHU3alliy, BIAICIONIETO HE
HaOopoM 3HaHWH, a (YHKIUMOHAJIHHOW T'PaMOTHOCTBIO, TO €CTh CHocoO0amMHu U
YMEHHUSIMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS WX B PEAbHOU >KU3HU
JUISL peLIEHUS] IPAKTUYECKUX 3a7ad.

B cBa3M ¢ 3tMM npu u3yuyeHuu npeamera «XUMHUSA» JOMHUHHUPYIOLIEE
3HaUYCHUE MPUOOPETAIOT TAKKE IIETU U 3a]1a4H, KaK:

ajanrtanus oO0y4aromMxcsl K YCIOBUSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHWE  HHTEJUIEKTYyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pENICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMHU U WX
IPUMEHECHUEM;

dopmupoBaHue y  OOy4aroIIMXCS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMITETCHIIMI), MMEIONIMX YHHUBEPCAIbHOE 3HAYCHHWE I PA3IUYHBIX BHJIOB
NEeSATENbHOCTH: PElIeHUs MpoOJeM, MOUCKA, aHaIu3a U 00padOTKU MH(pOpMALIHH,
HEOOXOMMBIX JUIsl MPUOOPETEHUs: OmnbITa JEATENbHOCTH, KOTOpas 3aHUMAaEeT
BAXHOE MECTO B TIO3HAHWM XUMHH, a TaKKe s OUEHKH C TO3UIUM
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIIUSHUS BEHIECTB U XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIAHYIO CPENY;



pa3BUTHE II03HABATCIIBHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEN 00YYaIOIIMXCA: CHIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOWCKA W aHa/n3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OPMAITUH XMMHUYECKOTO COJICPKAHMS,

dbopMUpoOBaHUE U pa3BUTHE Y 00YYAIONTUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWU W TPOBEICHUH XUMHUYECCKOTO
AKCIIEPUMCHTA,;

BOCIIUTaHUE Yy OOydYaromMXCs YOSXKIEHHOCTH B T'yYMaHUCTUYECKON
HANPABJICHHOCTH XWMHH, €€ BaXHOW POJM B PENICHHH TJIOOATBHBIX MPoOIeM
PaIMOHAIBHOTO TPUPOJIONOJIB30BAHMS, TTOTIOJHEHNS SHEPTETHUYCSCKIX PECypCOB H
COXpaHEHUs MPHUPOAHOTO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpe’KHOTO
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKkKe MPUOOpPETEHHUs OIbITa
WCIIOJIb30BAHMS TOJYYEHHBIX 3HAHUW IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpemHero oOIIero oOpa3oBaHHSA MPEAMET «XHMUS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeaAMeTHON obnactu «EcTtecTBeHHO-HAay4YHbIC
IPEIMETHI».

OO61iee yncao 4acoB, OTBEAEHHBIX JIsl U3yYEHUs] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero obpasoBanus, coctaBiser 68 gacos: B 10 kimacce — 34 gaca (1
Jac B Heneno), B 11 kimacce — 34 vaca (1 gac B Hezeno).



COILEPKAHUE ObYYEHUASA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

IIpeameT opraHuyecKol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJlyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHHS OPraHHYECKHX
coenquHeHuid A. M. BytnepoBa, €€ ocHOBHbIE N0OJ0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHWYECKUX BelecTB. [ oMomnorus, wu3zoMepusa. XuMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJAMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBienue o kiacCU(pUKaLMU OpraHUYecKuX BemiecTB. HomeHnkmarypa
OpPraHUYECKHUX COCIUHEeHHH (cucTeMaTtudeckas) ¥ TPHBHAJIbHBIC Ha3BaHHUS
BAKHEUILINX MMPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEPUMEHTAJIBHBIE METOJbl HM3YyYECHMsI BEIIECTB M HUX IPEBPAILCHMIA:
O3HaKOMJIEHHE C oOpa3liaMyd OpraHMYECKMX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BELIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
NpU HarpeBaHuy (IUIaBJIeHUE, OOYTIIMBAaHUE H TOPEHHE).

YraeBoaopoabl

AJIKaHBI. COCTaB M CTPOEHWE, TOMOJOTMYECKMHA psAA. Meran u dTtaH —
OpoCTeHIlIne MPEeACTaBUTENN aJKaHOB. (PU3MYECKHUE U XHMHUYECKHME CBOWCTBA
(peakiuu 3aMelICHUS W TOPEHHS), HAXOXKICHHE B MPUPOJAE, NOIY4YCHHE H
IpPUMEHEHUE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAd. DTHIEH U NMPONUIEH —
OpoCTelIIne MNPEICTABUTENN AQJIKEHOB: (PU3NYECKHME WU XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHMWS, TaJOTCHUPOBAHMWS, THIPATAIMH, OKHCICHUS W
HOJMMEPH3AIINH), TIOJTy9eHUE U IPUMEHEHHE.

Ankanauensl: OytamueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XMMHUUYECKHE CBOWCTBa (peakuusi moiuMepusanuu). [lomydyeHne CHHTETHYECKOTOo
KaydyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALleTUIICH
— MPOCTEUIIMKA TPEICTABUTENh AJKMHOB. COCTaB, CTpOEHHE, (U3UUYECKUE WU
XAMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATAIHH,
TOPEHUs), TOyYSHHUE U TIPUMECHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, U3NYECKUE M XUMHUYECKHE CBOWMCTBA
(peakuuu raJOreHUPOBAHUS M HUTPOBAHUS), MMOJyYeHHE W MPUMeHeHue. Toryor:
cocmas, cmpoeHue, @Quzuyeckue U  Xumuueckue  ceoticmea  (peaxyuu
2aN02eHUPOBANUA U HUMPOBAHUA), NONYYeHue u npumenerue. TOKCHYHOCTh



apeHoB. ['eHeTmyeckas CBSI3b MEXKIY YIJIE€BOAOPOAAMH, NPUHAMLICKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHHUKK YTIEBOAOPOAOB. [IpUpOAHBIN Tra3 W MOIyTHBIE
He(Tanbie ra3sl. Hedth um e€ npoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
NEPEroHKa, KPEKUHT (TePMHUUCCKUM, KaTalUuTUYeCKui), muponu3. [IpomayKTsi
nepepadoTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbI!
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEUIECTB M MX IPEBPAILLCHUN!
O3HAaKOMJIEHME C 00pa3lamMu IJJaCTMAcC, KaydyyKOB U PE3HMHbI, KOJUICKIUHU
«Hedptb» u  «Yromp»  MOJIETUPOBAHUE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOHBIX, MTPOBEICHUE NPAKTUYECKON PabOThI: MOJYYEHUE ITHIICHA
Y U3YYEHUE €TO CBOKWCTB.

Pacuérurnlie 3amaun.

Bbrunciienuss 1Mo ypaBHCHHIO XHMHUYECKOH peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IIPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OHOTO M3 UCXOJHBIX BEIICCTB WA POITYKTOB PEAKIIUHN).

Kuciopoaconep:kamue oprannueckue coeJMHeHU s

IIpenenpHble OXHOATOMHBIE CHUPTBL. MeETaHOI M 3TaHOJ. CTPOCHUE,
¢u3nueckue W XUMHYECKHE CBOWCTBA (peakiMu C aKTUBHBIMH METAJUIAMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHHE), TPUMCHECHHE. BOIOpPOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOa U ATAHOJIAa HA OPTraHU3M YEJI0BEKA.

MHoOroaToMHbl€  CHOUPTBI. OJTWIEHIJMKOIb M  [JIHMIEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMU
MeTaJllaMH, KaueCTBCHHAs pPEakiusi Ha MHOTOATOMHBIC CiMpThl). [leiicTBue Ha
opraHu3M yenoBeka. [[pumeneHre riauuepruHa u STUIICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (PU3NYECKUEe ¢ XUMHUYECKHE CBOICTBA.
Tokcuunocts penona. [lpumenenue denona.

Anpnerupl U Kemouvl. DopManblIerui,, alUeTalIbACTHI. CTPOECHUE,
(Gu3HUecKue W XUMHYECKUE CBOWCTBA (pEakiMM OKHCJICHHS W BOCCTAHOBJICHUA,
Ka4eCTBEHHBIE PEAKIUH), TIOTYYCHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYCCKHE CBOIcTBa (CBOMCTBA,
o01ue Ui Kiacca KHCJIOT, Peakiys dTepUHKalnm), TOTyuYeHHe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBas KHCIJIOTHI KaK IMPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ICUCTBHE.

Cnoxnble >Qupbl Kak MNPOM3BOJHBIE KapOOHOBBIX KucioT. [‘maponus
cinoxHbIX 2¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue »xupos. buonoruueckas
POJIb JKUPOB.



YraeBoapl:  cocTaB,  KiIacCU(UKaiuMs ~ yriieBogoB  (MOHO-, JU- W
nosmcaxapuabl). ['roko3a — mpocTeimmii MOHOCaXapHl: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, ~(U3MYSCKHE W XHMUYECKHE CBOWCTBA  (B3aUMOJICUCTBHE C
rugpokcunom menu(ll), okucieHnne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHUE, OpPOXKEHHE TIIFOKO3bI), HAXOXJCHHE B TPHUPOJE, NMPHUMEHEHHUE,
ouonornueckas poib. PorocuHTe3. PPyKTO3a KaK H30MEP TITHOKO3HI.

Kpaxman u nemirono3a Kak npupojHbie monumepsl. CTpoeHrne Kpaxmaia u
HEeJUTFONIO3bl.  DU3NYecKne W XHMHUYECKHE CBOWMCTBA KpaxMmana (THIpOJIn3,
Ka4eCTBEHHAsI PEAKIIHS C UOJIOM).

DKCIIepUMEHTaIbHbIE METOABl W3yYeHHs] BEIIECTB W X IPEBpAIICHUM:
NpoBe/eHUe, HAONIOJEHNE W ONHMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHUE
CIIMPTOB, KA4YE€CTBEHHBIC PEAKIUM OIHOATOMHBIX CIUPTOB (OKUCIICHHUE STaHOJA
okcupom Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJMIEPUHA C
rugpokcunom meau(ll)), anpaeruno (okuciieHHEe aMMHUAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) u ruapoxcumom memm(ll), B3auMomeicTBHE Kpaxmalla C HOIOM),
POBEJICHUE MTPAKTUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

Pacuérnble 3amayn.

BbruriciieHuss 1o ypaBHEHHIO XHMHYECKOH peakimuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OHOTO M3 UCXOIHBIX BEIICCTB WIIM IIPOITYKTOB PEAKIIUH).

A3oTcozepikaliye oOpraHn4eckue COeAMHEHUS.

AMUHOKHUCIIOTBI KaKk aM(oTepHbIe OpraHudyecKkre coequHeHus. Pusnueckue
¥ XUMHUYECKHE CBOWCTBA aMHHOKHUCIIOT (Ha TpuMepe TIUIMHA). buomormueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTu sl

benky Kak NPHUPOJHBIE BBHICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHasi,
BTOPHYHAsI M TPETHYHAs CTPYKTypa OeikoB. XWMHUYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, ACHATYpalns, Ka4eCTBEHHBIC PEaKIIny Ha OCIKH.

DKCIIepUMEHTAJIbHBIE METObl H3yYeHHs] BEIIEeCTB M HMX IpEeBpalleHUil:
HaOJII0/ICHNE U OMUCAHKE JIEMOHCTPAIMOHHBIX OMBITOB. JACHATYpalus OCIKOB MpH
HAarpeBaHWM, [IBETHBIC PEaKIIUU OEIIKOB.

BbICOKOMOJIEKYJISIPHbIE COeTUHEHHS

OcHOBHBIE TIOHSATHSI XUMHH BBICOKOMOJIEKYJISIDHBIX COETUHEHHI: MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AlUH, CPEIHSS MOJIEKYIIIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYJSPHBIX COCIAWHEHUHA —
HOJIMMEPH3AIIHS U TIOJTMKOHICHCAITHS.

OKCIlepUMEHTaJIbHbBIE METOABl W3yYeHHs] BEIIECTB W HUX IPEBpaIICHUM:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB.

MexrnpeaMeTHbIE CBSA3H.



Peanu3zanusa MeXIpeaMeTHbIX CBSI3ed NMPU U3YYEHUH OPraHWYeCKON XMMUU B
10 kmacce OCYIIECTBISIETCS 4e€pe3 HCIIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATHH, TaK W IOHITHH, SBISAIOIIAXCS CUCTEMHBIMHU U OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIA (DAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(UKalus, MepUOJUYHOCTh, HAOIIOJCHHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®usuka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNE BETUUHUHBI U €UHUIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusmMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OHMOJIOTMYECKH AaKTHBHBIC BemiecTBa (OCNKH, YIIICBOIBI, KHPBHI,
(bepMeHTHI).

I'eorpa¢usi: MuHEpabl, TOPHBIE MOPOABI, MOJE3HbIE UCKONAeMbI€, TOILIUBO,
pECypCHl.

TexHonorusi: MHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHUE MpenapaThl, MaTepUasbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernvyeckne OCHOBbI XMMHH

XuMUYeCKU dneMeHT. AToM. Sapo aroma, H30TONbL. DIEKTPOHHAS
000J104Ka. DHEPreTUYecKhue ypOBHH, MOAYPOBHU. ATOMHBIC opOuTaiy, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX NEPHOIOB. IJIECKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[lepuoguueckuit 3akoH u [lepuoanueckas cucremMa XMMHYECKHAX 3JIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOHA U [lepmoanmyeckoil cucTemsl
xumuueckux anemeHtoB JI. M. MeHueneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHUS CBOMCTB XUMHUUYECKHUX JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYINaM U TEPHOJIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBsI3b. BuAbl XUMHUYECKOH CBS3U
(koBaJIeHTHAsT HEIMOJISIpHAS M IOJISIPHAs, MOHHAs, METaJIMYecKas). MeXaHU3MbI
o0pa3oBaHMs KOBAJCHTHOH XWUMHYECKOW CBsi3W (OOMEHHBIH W JIOHOPHO-
aKIENTOpHBINA). BomopomHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIHHOCTb.
Crenenp okuciaeHus. MoHbI. KATHOHBI 1 aHHUOHBI.



BemectBa  MONEKYISIpHOTO M HEMOJIEKYJIIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILNINYECKON PELIETKH.

[Tonsatne o mucnepcHbIx cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJISKAIMX K PA3JTUYHBIM KJ1acCaM.

Xumuueckass — peakuus. Knaccudukanuss — XUMHUYECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XHMMHHM. 3aKOH COXPaHEHHsS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALCHUS SHEPTUU MMPU XUMHUYECKUX PEAKIIHIX.

CKOpOoCTh peakiiy, €€ 3aBUCUMOCTb OT pas3InyHbIX (PakTopoB. OOpaTuMble
peakiuu. XuMHYEeCKoe paBHOBecue. DakTopbl, BIUSAIOIIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTryeckas aucconnanus. CHabHbBIE U cla0blie daeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTpAJIbHAs, IIETOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX MPEBpAILCHUN:
neMoHcTpanusa Taonui «Ilepuoauyeckasi cucrema xumuueckux snemertos J1. 1.
MeHnneneeBa», U3ydeHUE MOJIeNied KPUCTAUIMYECKUX PEHIETOK, HAOJIOACHUE U
OITMCAHKE JIEMOHCTPAIMOHHBIX U J1a00PATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KATAIM3ATOPA, OMPEAECIECHHUE CPEIbl PACTBOPOB BEIIECTB
C TIIOMOIIBI0 YHHUBEPCAIBHOIO WHJIUKATOpa, pEakIUd HOHHOTO OOMEHA),
MPOBEJCHNE MTPAKTUUECKON paboThl «BiusHue pa3nuyHbIX (PaAaKTOPOB HA CKOPOCTH
XUMUYECKOMN pEeaKIuu».

Pacuérnbie 3agaumn.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKHUX PpEAKIMA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOIB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BEILIECTBA.

Heoprannyeckasi Xumus

Hemeramner. [lonoxkenue HemeraiuioB B Ilepuomuueckor  cucreme
xumudeckux anemeHToB JI. M. MenzaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETa/uioB (Ha mpuMepe
KHCJI0poJa, cepsl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaXHEHIIUX HEMETA/UIOB (rajlor€HOB, CEpPbI, a30Ta,
dochopa, yrmepoga M KpeMHHUs) W HMX  coeauMHEHHMH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX KKCIOT, BOJOPOIHBIX COCTUHEHHUI).

[IpyuMeHeHnEe BaXKHENUIIINX HEMETALIOB U KX COCIUHEHUM.



Meramuibl. [lTonoxenne MeraiioB B llepuoguyeckoil cucTeMe XMMHUUYECKUX
anementoB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0OYEK
atoMoB MetasuioB. OOmme ¢uznueckue cBoricTBa MeTamuioB. CIuiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUI PSJL HANIPSKEHUN METaJLIOB.,

XUMHUYECKHE CBOMCTBA Ba)KHEUIIMX METa/IOB (HATpUM, Kaaui, KaJbIWH,
MarHui, aJTJFOMUHUHN, [IUHK, XPOM, JKEJI€30, ME/b) U MX COCAMHEHHUIL.

OO6mme crocoObl MoMyYeHus MeTalaoB. [IpumeHeHue MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METO/bl HM3YYE€HHUS BEIIECTB M HX IPEBPAIICHUMN:
U3YYCHHE KOJUIEKIMM «MeTaibl M CIUIaBbI», OOpa3I[0OB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a7a4, HAONIOJICHUE U OINHUCAHUE JEMOHCTPALIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE TMIPOKCHIA AIIOMHHHS C PAacTBOPAMHU
KUCIIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3anaumn.

Pacuérel maccel BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OOBEMY OJHOTO M3 Y4YacTBYIOUIUX B PEAKIMU BEIIECTB,
pacuérbl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU OIHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B o0ecrieyeHUM KOJIOTUYECKOM, IHEPreTUUeCKON W MUIIEeBOM
0e30macHOCTH, pa3BUTUU MeAUIUHBI. [lOHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIILJICHHOTO
MOJIYYCHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MaTEPUANIOB. BAXKHEHIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKUHOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuanbl sl JJIEKTPOHHUKH, HAaHOMAaTEpHUalibl, OPraHUYECKUE U MHUHEPAIbHbBIC
ya00peHus.

Xumusl U 310pOBbE YEJIOBEKA: IPABUJIA MCIIOJB30BAHUS JIEKAPCTBEHHBIX
penapaToB, MpaBuiia O€30MaCHOr0 MCIOJIL30BAHUS MpenapaToB OBITOBOM XUMUU
B MOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed TMpU  HM3y4YeHUH  OOImer u
Heoprannueckor xumuu B 11 Kiiacce oCylIecTBISETCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTEeCTBEHHO-HAYUYHBIX TOHSTUH, TakKk W TIOHATUM, SBISIONIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OOmme ecTeCTBEHHO-HAY4YHbIE TMOHSATHSA. HAyYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCH(PUKAIMSI, TEePUOANIHOCTh, HAOIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dwuszuka: MaTepus, SHEPTHsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOII, PaAHOaKTUBHOCTH, MOJIEKYJa, YJHEPreTHUECKUI ypOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIMYUHBI U €IMHHUIBI HX
U3MEPEHHs], CKOPOCTb.

buonorus: kineTka, oOpraHM3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OOMEH BEILLECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAaeMble, TOTLIUBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJACTBO, MHILEBAs
IPOMBIIUIEHHOCT,  (papMalleBTUUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEerapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AIIEKTPOHHASI IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 11O XMMHNN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4aromuMHUCs TPOrpaMM cpeaHero obmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM ¥ MpPEeIMETHbIM). HaydHo-MeToaM4Yeckoi OCHOBOH  JUist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEro OOILEro
00pa30BaHuUs SIBJISETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyIbTaTOB OCBOCHHS NpeaMera «XUMHA» Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHus BbIJICJIEHBI CIEAYIONIUE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKONW TPAKTAHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEAEIICHHUIO;

HaJIM4YKi€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEkKJAEHUMN JIMUYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUYECKUX TPAJUIINNA 0a30BOM HAYKH XHMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOy4arolMXcs PYyKOBOJCTBOBATHCS B CBOEH
NEeATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MNPUCYIIUMHU LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJIM4YKe MPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
LEJIHU U CTPOUTD JKU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeAMeTa «XHMHSI» JOCTUTAIOTCA B
€IMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JESATENHHOCTU B COOTBETCTBHHU C
T'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U UJealaMd POCCHMCKOTO TPakIaHCKOro OOIIEeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMHM W  MpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMpoOIeccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIECHUS JIMYHOCTHU
00yJarommxcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa <«XHMHS»  OTpaxaroT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEILHOM U TNPAKTUYECKON JEsTeNbHOCTU
Oo0y4Jaromuxcs 1Mo peaju3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM UYHCIE B
YacTu:

1) rpa:kaIaHCKOr0 BOCIIUTAHUS

OCO3HaHMs 00YYalOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaYKEHUSI K 3aKOHY U IPaBONOPSIIAKY;

NPEACTaBICHUS O COUMAIbHBIX HOpPMax W NpaBUIaX MEKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCATCIBHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUN YUYEOHBIX W TIO3HABATEIBHBIX 3a7ad, BHITIOJIHCHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMaTh M TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3TUIHBIX BUAOB YUCOHOU MEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOTO OTHOIIEHUS K HWCTOPUICCKOMY W HAyYHOMY HACJICIUIO
OTC€YECTBEHHOM XMMMUH;

YBOXCHHUS K TIPOIECCY TBOPUYECTBA B 00JIACTH TEOPHH W TPAKTHICCKOTO
NPUMEHEHHUs XWMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh PE3YJIbTaT
JUIATEIBbHBIX ~ HAOJIOJICHUH, KpPONOTIIMBBIX  JKCIICPUMEHTAIBHBIX  ITOHMCKOB,
IIOCTOSIHHOT'O TPY/Ja YYEHBIX U MIPAKTHKOB,;

WHTEpeca M TIO3HABaTEJIbHBIX MOTHBOB B TIOJYyYECHHUHU U TIOCIEIYIOIIEM
aHaM3e WHQPOPMAIIMH O TIEPEIAOBBIX JOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHOMN
XUMHH,

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMS .

HPaBCTBEHHOT'O CO3HAHMS, STUIECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYCCKUMU SIBJICHHUSIMH,
¥ TIPUHAMATh OCO3HAHHBIC PEIICHHMSI, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH ¢
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHUE TIOCICICTBUN DTHX
HOCTYIIKOB,

4) popMHUpOBaHHUS KYJbTYPHI 310POBBSI:

NOHMMaHUsI IIEHHOCTEH 370pOoBOro W 0O€30macHOro oOpaza JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3UYECKOMY W
NICUXHYECKOMY 3JI0POBBIO;

coOJIrOICHUST TpaBWJI 0€30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
TIOBCETHEBHOH JKU3HH U B TPYIOBOU JIEATEIHHOCTH,

NOHWMAaHUs IIEHHOCTH TIPAaBWJ HWHAWBHIYAJILHOTO ¥  KOJUICKTHBHOTO
0€301acHOro MOBEICHUS B CUTYaIIUSX, YTPOKAIOMINX 3I0POBBIO M JKU3HU JIFOJICH;

OCO3HAHHUS TOCJCICTBUN M HEMPUSATHS BPEAHBIX MPUBBIUEK (YHOTpeOJICHUs
aJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

5) Tpy10BOT0 BOCIIMTAHUSI :

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B y4eOHO-HCCIICIOBATEIhCKON
JESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOH H JpYyrHuxX BHUAAX
JCSATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHEe B PCIICHUU NPAKTHUYSCKUX 3aJ]ad
COLMaJIbHON HAIpaBlIeHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



UHTEepeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUU 11O XUMHH,

YBaXXEHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH,

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HWHIMBHIYaJlbHOW TpPaeKTOPUHU
oOpa3zoBaHus, Oyaymieil npodeccur W peaau3alyd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa,;

6) K0JI0rM4ecKOro BOCIUTAHUS:

AKOJIOTHYECKHU 11€JIECO00pa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOTHYECKHX MpoOaeM, BIUSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOIHON U COLMANBHOU CPEbl;

OCO3HAHMS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTWKEHUW XUMHH IS
pelIeHrss BONPOCOB PAlMOHAIBHOTO IPUPOAOTIOIb30BaAHHUS;

AKTUBHOTO HENOPUATHS JEUCTBUW, MPUHOCIIIUX BpEIl OKPYKAOIIEH
OPUPOAHON cpefie, YMEHHsS] IPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANIPUHUMAEMBIX IEUCTBUI U MPENOTBpAIIATh UX;

HAJIMYXS PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NeSTENbHOCTH AKOJIOTUYECKOMN HaIPaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATBHCSI UMM B IO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COIMAIbHOU
IPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSNTH HUJCOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeNM(PUKM XUMUM KakK HayKd, OCO3HaHHS € poiud B
(GopMHUpPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
npencTaBlieHuss 00 OKpYKarolleM MHUpE Kak O €IWHCTBE MPUPOAbI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIEHUU MpoOdJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOU
UMBWIN3ALUMHU. B €€ TIyMaHHCTUYECKON HANpPAaBICHHOCTH W BAaXXHOM pOJNH B
CO3/IaHUM HOBOMW 0a3bl MaTepuaIbHON KyJIbTYpPbI, PEIICHUU TJI00AIBHBIX MpoOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUYECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICYEHHH YCIIOBUN
YCHEIIHOTO TpyJla U SKOJOTMYECKH KOMQPOPTHOM IKU3HU KAXKIOTO 4JIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHHs CYLIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTU HCIOIb30BaTh



MOJTydaeMbIe 3HAHUS IS aHAJIM3a M OOBSICHCHUS SIBJICHUN OKPY)KAIOIIET0 MHUpa W
NPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNIaTh 00OOCHOBAHHBIC 3aKIIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB U MMEIOIMUXCS JAHHBIX C IEJIbI0 TOJY4YEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTCILHO HCIIOJIB30BaTh XUMHUYCCKUE 3HAHUS IS
pelIeHus MPOOJIEM B pealbHbIX KU3HEHHBIX CUTYaIUSX;

WHTEpEca K TTO3HAHUIO U UCCIIEI0BATEILCKON JeATEIHbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

WHTEpECca K OCOOCHHOCTSIM Tpy/a B pazIudHbIX chepax mpodeccrnoHaaIbHOMI
NESATETHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XHUMUsS» Ha
YpOBHE cpeAHero oluiero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUISt dbopMupoBaHus MHPOBO33PEHUS 00yJaronmxcs
MEKIUCITUTUTHHAPHBIC (MEXITpeIMeTHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKAIOIINE
[EJJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUuPuKy METOJI0OB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SIBIICHHE,
polecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHS, HCCIICIOBaHNE, HAOIIOACHHE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC yueOHbIe NeHCTBHUA (IO3HABATEIbHbIC, KOMMYHHUKATHBHBIE,

PEryJIATUBHEIE), 00ecIeynBaroIIne dbopmHpoBaHHE GYHKIINOHATBHOU
IPAMOTHOCTH M COIIMATBHON KOMITETEHITUN 00yYJaroIuXcs,
CIIOCOOHOCTBH oOyyaromumxcs HUCIIOJIB30BATh OCBOCHHBIE

MEXIUCIUITTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHBIC
JEUCTBUS B MO3HABATEIBHOU M COIMAJIBHOM MTPAKTHKE.

MeranpeagMeTHblE pPE3yJabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETryJIATHUBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH Mo3HaBaTeJbHbIMHU
JIeiCTBUSIMU .

1) 6azoBble JJOrHYECKHE TeHCTBYS:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBAaTh,

ONPENENIATh eI JEATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTECPUH HX
JOCTHUXKEHUS, COOTHOCHUTD PE3YJIHTATHI AEATEIIbBHOCTHU C MOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIICJISITh XapPaKTEPHbIC MPU3HAKW MOHSATHH W YCTAaHABJIMBATh MX B3aWMOCBS3b,



UCTIOJIh30BaTh COOTBETCTBYIOIINE TIOHATHUS I OOBSICHEHHS OTACTBHBIX (PAKTOB U
SIBIICHUI,

BbIOMpaTh OCHOBaHMSI M KPUTEPUM JUIS KJIacCHU(PHUKAIMM BEIIECTB U
XUMHUYECKHUX PEaKIIU;

yCTaHABIWBaTh MPUYMHHO-CICACTBEHHBIE CBSI3U MEXIYy HM3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykaeHus (MHIYKTUBHBIC, JEIyKTHBHBIE, TIO
AHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pPacCMATPUBACMBIX
SABIICHUSX, (DOPMYITHPOBATH BHIBOABI M 3aKIIIOUCHHUS;

OPUMEHATH B NpoLIEcCe MO3HAHUS, UCIONIb3yeMble B XUMUHU CUMBOJIMYECKHE
(3HaKOBBIC) MOZEIH, MPEOOPA30BBIBATH MOJICIILHBIC MIPECTABICHHS — XUMUUECKU T
3HaK (CMMBOJI) OJJIEMEHTa, XHMHU4YecKas ¢GopMysa, ypaBHCHHE XUMHUYECKOM
peakuuu — TMpU pElIeHWH Y4YEeOHBIX IO3HABATEIbHBIX W IPAKTHMUECKHUX 3anad,
NPUMEHATh Ha3BAHHBIE MOJIENIbHBIC MPEJICTABICHUS JUISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 06a30BbIe HCCIE0BATEIbCKHE IeiCTBUS:

BJa/IeTh OCHOBAMHM METOJIOB HAy4YHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
pEaKIuK;

dopMynTupoBaTh LEH U 3a/1a4U UCCIIEAOBAHNUS, UCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(OPMYTHMPOBAHHBIE BOMPOCHl B KayeCTBE HHCTPYMEHTA
HO3HAHMSI U OCHOBBI i1 (POPMHUPOBAHMS TUIOTE3bl MO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbBIX CYKICHUH;

BJIa/IeTh HAaBBIKAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHHSI W TMPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAAaTh 32 XOIOM
IpoLecca, CaMOCTOSITEIBHO IPOTHO3UPOBAaTh €ro pe3yibTaT, (OpMyIupoBaTh
00001IeHHS ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEAOBAHN,
COCTaBJISITH OOOCHOBaHHBIN OTUET O MpOAEIaHHON paboTe;

npuoOpeTaTh OINBIT YYEHUYECKOW HCCIEN0BATENIbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOWMCKY METOJIOB pEUICHHUs] NPAaKTUYECKUX 3a7ad, NPUMEHEHUIO pa3IMYHBIX
METOJIOB TTO3HAHUSI.

3) pa6oTa ¢ mHpopManueii:

OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHHMKAX uHMopMmanuu (Hay4dHO-
HOMyJIApHAsl JUTepaTypa XUMHYECKOTO COJIEp)KaHus, CIPaBOYHBIC IOCOOUS,
pecypcel HTEpHETa), aHATM3UPOBATh MH(POPMAIIUIO PA3IUYHBIX BUAOB U (OpPM
IpEeICTaBIICHNUS, KPUTHUYECKU OLIEHHBATh eé JIOCTOBEPHOCTb u
HENPOTUBOPEUHUBOCTH;



(GopMyIUPOBaTh 3aMpPOChl U MPUMEHSITh PAa3JIMYHBIE METOBI MPU TOWCKE U
orbope wuHpOpPMAIlMHM, HEOOXOAUMOW JJIsI BBIMOJHEHHS Y4YEOHBIX 3ajaad
OIPEAECTIEHHOTO THUIIA,

NpUOOPETaTh OIBIT KCIOIL30BAHMS HHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH 1 PA3JIUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTaBICHUS
uHpopMaIuu (CXembl, TpaduKH, JUArpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B Ka4yeCTBE CpEACTBA TIpH paboTe ¢
XMMHYECKON HMH(pOpMAICH: NPUMEHATh MEKIpeAMeTHbIe (pusudeckne u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, (OpMyJibl, aO0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OgyiajieHNe YHHBEPCAJbLHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0OCY)KIaeMOM TeMbI B X0JI¢ TUaIora u/win
JTUCKYCCUH,  BBICKa3bIBaTh  HWjaAeH, (OPMYITUPOBATH CBOM  TMPEIIOKEHUS
OTHOCHUTEIHHO BBITOJTHCHUS TIPEIJIOKCHHOMN 3a/1a4H,

BBICTYIIAaTh C TMPE3CHTAIME pe3ylbTaTOB IM03HABATENILHON JMIESITEbHOCTH,
MOJTYYEHHBIX CAMOCTOATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
W3y9aeMbIX BEIECTB, peaM3aIlii yIeOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TMO3UIIUMN B
X0J1e 00CY X ICHHS 1 0OMEHA MHEHHUSIMH.

OByajieHNe YHMBEPCAIbHBIMH PEryJIsITUBHBIMH 1€iCTBUSIMMU

CaMOCTOSATEIILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Lead W 3aJadyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATH TpEIaraéMblii  aJlfTOPUTM  JIEUCTBUIM  MIPHU
BBITIOJTHEHWN YYEOHBIX U HCCIENOBATeNbCKUX 3a7ad, BBIOMpaTh HamOomee
3¢ }exTuBHBIN crnocod MX pemeHuss ¢ Y4ETOM MOJIyYeHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH NEATELHOCTH HAa OCHOBE CaMOaHaIH3a
Y CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHUS Kypca «OpraHuyeckas XUMHS»
OTpakaroT:

c(hOpMUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TIO3HAHUU SIBJICHUU



npuposbl, B  (QOPMUPOBAHMM MBIIUICHUS W KYJIBTYpbl  JIMYHOCTH, €&
(YHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOAUMOM TS PEIICHHS MPAKTHYSCKUX 331a4
¥ DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U NPHPOIHOU
cpene;

BIQJICHUE  CHCTEMOM  XMMHYECKMX  3HAHUH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHITUS (XMMUYECKUI 9JIEMEHT, aToM, OJJICKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, DJIEKTPOOTPHIIATEIIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas W COKpami€HHas), MOJIb, MOJISpHAs
Macca, MOJISIpHBIM O00BEM, YIIepOJdHBIN CKeneT, (yHKIHMOHaIbHAs TpPYIIa,
panukai, U30MepHs, U30MEepbl, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YTJIEBOIOPOIH,
KUCJIOPOJl M a30TCOJIEPIKAIINE COCTUHEHHS, MOHOMEp, IOJIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHUS); TCOPUU M 3aKOHBI (TCOPHS CTPOCHHUS
opranudeckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJHUYCCKUN SI3BIK XUMHH; MHPOBO33PCHUCCKUE 3HAHMI,
JeXale B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
SIBJICHH, (DAKTOJOTHUYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IOIYYCHUU W
0€30MacCHOM HCIOJb30BAHUU BAKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY H
HPaKTUIECKOM e TeILHOCTH YeIOBEeKa,;

C(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC TPU3HAKU TTOHSITHIA,
yCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME TOHSATHUS TPH
OIMCAaHHUU COCTaBa, CTPOCHHMS U TIPEBPALCHUIA OPraHUYECKUX COCINHCHHIA,

C(OPMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHUYECKYIO) CUMBOJHKY IS
COCTABJICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
(GopMynT OpraHMYECKMX BCIIECTB M ypPaBHCHHH XHUMHUYECKHX  PCaKIIHid,
M3rOTABJIMBATh MOJICIU MOJICKYJ OPraHUYECKUX BEHIECTB JUISl MJUTFOCTPAIUU UX
XHUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHHS;

Cc(OPMHPOBAHHOCTh YMEHUH YyCTAaHABIMBATH NMPUHAIICIKHOCTh H3YUYECHHBIX
OpPraHMYeCKHUX BEIIECTB II0 WX COCTAaBY W CTPOCHHIO K OINPEACIEHHOMY
Kiaccy/rpynmne coeawHeHU# (YriIeBOIOPOIbI, KHCIOPOA U  a30TCOJCpIKaIlue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUS 110
cucremarnyeckoir HomeHknatype (IUPAC), a Takke NpHUBOIUTH TPUBHUATHHBIC
Ha3BaHMS OT/CIBHBIX OPraHUYECKUX BEIICCTB (3TWJICH, NPOMWJICH, alleTHJICH,
ATHJICHTJINKOJb, TIIAIEPHUH, (EHOJ, (OpPMaNIbJIETHII, areTalbICTHa, MypaBbUHAs
KUCJIOTA, YKCYCHAs KUCIIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, TIFOK03a,
GpyKTO3a, Kpaxmall, IeJUTII03a, TIIUIHH);

C(OPMHUPOBAHHOCTh YMEHHS ONPEACSATh BUABI XUMHUYCCKOW CBSI3U B
OpPraHUYECKUX COeAMHEHMX (OAMHAPHBIC U KPATHBIC);



c(hOPMHPOBAHHOCTh YMCHHS TMPUMEHSATH ITOJIOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa mis 00bsiICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
duznyeckrue W XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pPa3IUYHBIX
KJIaCCOB OpPraHMYecKMX BellecTB (MeTaH, 3TaH, STHJCH, MPOIWJICH, alleTHJICH,
Oyranmen-1,3, mermnbOyramuen-1,3, OEH30JI, METAaHOJ, 3TAHOJ, STHIICHIJIUKOJIb,
TJIAIIEpUH, (EHOJI, arleTaIbICTH, MypaBbHHAs M YKCYCHAas KHCIIOTBI, TJIFOKO3a,
KpaxMmaJl, [eJII0J103a, aMUHOYKCYCHAsI KHCJI0Ta), WUTIOCTPUPOBATh TCHETHUYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIHI C
UCIIOJIb30BAaHNEM CTPYKTYPHBIX (hOPMYT,

c(hOpMHPOBAHHOCTh YMECHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Chipbst  (HehTh, MNPHUPOTHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUMCICHUS 10 XUMHUYECKUM
ypaBHEeHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTA
peakuuUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJIHBIX
BEILECTB WU MPOYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYYHOTO TMO3HAHUS, UCTIOJb3yEMbIX B XUMHUHU TIPH U3YyUYCHUU BEIIECTB U
XHUMUYECKHX sIBJICHUH (HAOJI0CHHEe, N3MEPEHUE, IKCIICPUMEHT, MOJICIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBICE XUMWYECKUE 3HAHUS MJIA TPUHATAS PEHICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYyalldsAX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
OoCyZI0M W JTabopaTOpHBIM OOOpYyIOBAaHWMEM, a TakKe MpaBuiIa OOpaImleHus ¢
BEIIECTBAMUA B COOTBETCTBHM C MHCTPYKIIMSMH TIO BBITTOJIHCHHIO JTA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH U BBIMOJHATh XUMHYECKHM
SKCIIEPUMEHT (TIPEeBpAaIICHUS OPraHUYCCKHUX BEIICCTB IPU HATPEBAHUH, ITOJTYICHUE
STWJIICHA W W3YyYCHHE €r0 CBOMCTB, KAUYECTBCHHBIE PEAKIIMA OPTaHUYECKHX
BEILIECTB, JCHATYypalks OCJIKOB MPH HArPEBaHWHU, IIBETHBIC PEaKIUH OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MACHOCTH TIpU OOpaIlleHuHu C
BEIIECTBAMH H JTA0OPATOPHBIM OOOPYAOBAHHWEM, TPEIACTABIATh PE3YJIHTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (OopMe 3amucH ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GopmMyIMpOBaTh BIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB,;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIMU3UPOBATH XUMHUUYECKYIO
UHPOPMAIUIO, TOIyYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpelICTBa MacCOBOMU
uHpopMmaiuu, HTepHET U ApyTux);



chOpMUPOBAHHOCTh ~ YMEHUHM  COOJIOJAaTh  MpaBWia  AKOJOTUYECKH
1[eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATENTBHOCTH B IIEJSAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH IMPUPOJHOU CPEAbI, OCO3HABATH
ONAaCHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3MbI OIPEIEIEHHBIX OPraHHUYEeCKHUX
BEIECTB, MoHUMasi cmbicy mokazarens [1JIK, mosicHsITh Ha mpumepax CcrocoObl
YMEHBUICHHUSI W MPEAOTBPALICHHUS KX BPEAHOIO BO3JICWCTBHS HAa OpPraHU3M
YeJI0BeKa,

JUIS O0y4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbS. YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX II03HAHWS BEIIECTB U
XUMHYECKHUX SIBJICHUH,

JUISL CIIETIBIX W CIHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE UCIOIb30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HadeHui JI. bpaiins mis 3anucu XMMUYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABIICHUH. O XHMHUYCCKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHWM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIS pEIICHMS TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IMPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNUe MOHATHSA (XUMHUYECKUN 3JIEMEHT, aToM, H3o0Trom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(koBajsieHTHasl, MOHHAsI, METAJUIMYCCKas, BOJOPOIAHAs), KpUCTAIIMYECKast peliéTka,
TUNBI  XUMHAYECKUX  PEAKIMWA, PacTBOp, DSJIEKTPOJIMTHI, HEIIECKTPOIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKON pPEaKIMK, XHMHUYECKOE PaBHOBECHE), TEOPUHM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconranuu, nepuoguueckuit 3akon JI. M. Menpaeneena,
3aKOH COXPAHEHHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS WU MPEBPALLCHUS SHEPIUU
IpU XHUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHHA S3BIK XHMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MMaCHOM MCIOJIb30BAaHNHM BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHUH BBIABIISTh XapaKTepHbIE TMPU3HAKU TIOHSTHM,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MHPH
ONMCAaHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMUKY JJIS
cocTaBieHuss (GopMya BEIIECTB W  YPaBHCHUN  XHMHUYECKUX  PEaKIIUH,
cucremaTrueckyto HomeHkIaTypy (IUPAC) u TpuBnaiibHbIe Ha3BaHUsS OTAEIbHBIX
HEOPTaHWYCCKUX BemecTB (yrapHblid Ta3, YIJIEKHCIBIA Ta3, aMMHAK, raméHas
U3BECTh, HeranéHasi U3BECTh, MUThEBAs COJA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI
XUMHYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJCHTHAS, HOHHAs, METAJUIMUECKasl, BOAOPOIHAS) B COCIUHEHUSX, THII
KPUCTAJUTMUECKON PEIIETKM KOHKPETHOrO BelIecTBa (aTOMHAs, MOJIEKYJISIpHas,
MOHHAsl, METAJUINYeCKas), XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPTraHMYCCKUX
COEIMHEHUH

c(hOopMHPOBAHHOCTh YMEHHMN YCTaHABJIMBATh MIPUHAIE)KHOCTh
HCOPraHWYECKUX BEIISCTB I0 HMX COCTaBYy K OIpeAeaEHHOMY Kiaccy/rpyriie
CoeZIMHEHU# (MPOCThIC BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCH/IbI, OCHOBaHM,
KHCJIOTHI, aM(POTEPHBIE TUAPOKCH/IBI, COJTH);

c(hOopMUPOBAHHOCTh YMEHHU PacCKpbIBaTh CMBICI MEPUOANYECKOr0 3aKoHa /Jl.
N. MenpeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIUHY;

c(OpMHPOBAHHOCTh yYMEHHI XapaKTepu30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuonnueckoit cucTeMbl
XuMH4YecKkuxX d3jemeHToB JI. M. MeHaeneeBa, MCHONb3ys MOHATHSA «S-, P-, O-
3JIEKTPOHHBIE opOuTanu», «IHEPTeTUYECKHUE YPOBHU, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHHI
1o nepuoaam u rpynnam [lepuoguueckoi cucteMbl XUMHAYECKHX 3J1eMeHTOB []. 1.
Menneneena,

c(OPMHPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXIAY HEOPTraHUYECKUMHU
BEILECTBAMH C IMOMOIIbI0 YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUU 10
pa3jIMYHBIM TpH3HaKaM (YUCIIy W COCTaBY PEardpyromiuX BEIIECTB, TEIUIOBOMY
3 dekTy peakuuu, U3MEHEHUIO CTEMEHEW OKHUCICHUS DJIEMEHTOB, OOpPaTUMOCTH
pEaKINU, YIaCTUIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMUA COCTABJISTh YPAaBHEHUS PEAKIMA Pa3IUIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKInii HOHHOTO OOMEHA, yUUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT 0 KOHIA;



chOpMUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIMH, TOJATBEPKIAIOIIHE
Ka4eCTBEHHBI COCTaB pAa3JIMUYHBIX HEOPraHMYECKUX BEIIECTB, pPACMO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB,;

chOpMUPOBAHHOCTb YMEHHUH  PacCKpbIBaTh CYIIHOCTb  OKHUCJIUTEILHO-
BOCCTAHOBHUTEIIHPHBIX PEAKIIMKA MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEaKINM;

c(hOopMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkIuy OT Pa3InYHbIX (PAaKTOPOB; XapaKTep CMEINICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeEIIHero Bo3aeicTeus (nmpunmun Jle llarense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIeXKaAIIAE B OCHOBE MPOMBIIUIEHHOTO IMOJIYYE€HUsS CEPHOM KHUCIOTHI, aMMHAaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHHM 00 OOIIMX HAay4YHBIX MNPHUHIUIIAX U
IKOJIOTHYECKUX TTPobIeMax XUMHUUECKOTO ITPOU3BO/ICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAHHEM
MOHSITUS «MAaccoBasi JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHUH Ta30B
IpU XUMHUYECKUX PEaKIMIX, MAaCcChl BEIIECTBA UM 00BhEMA Tra30B MO W3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, MPEBPALICHUS U COXPAHECHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHM COOIO/IaTh MPABUIIA MMOJIL30BAHUS XUMHUYECKOM
NOCYJIOl M J1abOpaTOpHBIM O0OpYJOBaHHEM, a TakKe IpaBHiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU IO BBINOTHEHUIO JIAOOPATOPHBIX
XHMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh U BBINOJIHATE XUMHYCCKUM
SKCIIEpUMEHT (pa3jioKeHHE IMEePOKCHIa BOAOPOJa B MPHUCYTCTBUU KaTaM3aTopa,
ONpPEAEIEHUE Cpeapl PacTBOPOB BEHIECTB C MOMOIIBK) YHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaAKIIUH,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PEakIMU Ha CyJbdar-, KapOoHAT- H
XJOPUJA-aHUOHBI, HA KAaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ay IO
TeMaM «MeTtaubl» U «HemeTamisl») B COOTBETCTBHHM C IPAaBWIIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIlIEHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYy0BaHUEM,
NPEACTABISATh Pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (opme 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX pPEAKIUA U (HOPMYIUpPOBaTh BHIBOJALI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHYECKYIO
UHPOPMAIMIO, IOJyYaeMyl M3 pPa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOM
KOMMYHUKanuu, IHTEpHET U IpYyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  cOONIOJIaTh  MpaBWIa  SKOJOTHYECKHU
1[eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATENTBHOCTH B IIEJSAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH IMPUPOJHOU CPEAbI, OCO3HABATH
ONACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MbI ONPEIEIEHHBIX BENIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha TpuMepax CrnocoObl YMEHBIICHUS U
IIPEIOTBPALLIEHUS UX BPEAHOI0 BO3/IEMCTBUS HA OPraHU3M YEJIOBEKA,

JUIs O0y4YaromIMXcsi ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 370POBbSI. YMEHHE
NPUMEHSITh 3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHUM;

JUISE  CIENBbIX M CIHA0OBHUIAINIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHuid JI. bpains mis 3anmucu XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM (undposbie)
Ne ni/m Kontponbnabie | IIpakTHueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypenI
Pazgen 1. TeopeTudeckue 0CHOBBI OPraHHYECKOH XUMHH
IIpenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTraHUYECKUX COCTMHEHUN A. 3
M. bytiepoBa
HWroro no pazneny 3
Pa3nen 2. YrieBogopoasl
2.1 [IpenenbHbBIC YTIAEBOAOPOABI — aJTKAHBI 2
99 HemnpenenbHble yriaeBOAOPOIbI: alTKEHHI, 5 1
aJIKaJIMeHbI, ATTKUHBI
2.3 ApoMaTudecKkue yrieBoa0pO bl 2
94 [IpupoaHbIe NCTOYHHUKH YTIEBOAOPOIOB U 3 1
uX rnepepadoTka
HWroro no pazneny 13
Pasnen 3. Kuciopoacoaep:kaiiue opranudeckue coeuHeHust
3.1 Cruptsl. Denou 3
39 Anpaeruasl. KapOoHOBBIE KHCIIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrineBosl 3 1




Htoro no pazneny 13
Paznen 4. A3orconep:kane opraHuyecKkue coeJuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
HWroro no pazneny 3
Pa3nen 5. BoicokoMoJieKyJISIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Boigokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KoaunvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchbl
Pa3jen 1. TeopeTnueckue 0CHOBBI XMMUM
Crpoenue atoMoB. Ilepuoanyeckuii 3akoH
1.1 u Ilepuoauyeckas cucteMa XMMUYECKUX 3
anemeHToB J[. 1. Menneneera
12 Crtpoenue BemecTBa. MHOTOOOpaszue 4
' BEIIECTB
1.3 XVMMUYECKUE PEAKIINH 6 1 1
Htoro mo pazaemny 13
Pa3nen 2. Heopranmuyeckasi XuMust
21 Mertanibt 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3znea 3. XumMusd u Ku3Hb
3.1 XUMHUS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

o Xumus, 10 xnacc/ 'abpuensu O.C., O011ecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTBIO «J[PODA»; AkimorepHoe o01ecTBo «M3maTenbcTBO
«[Ipocsemienne»

o Xumus, 10 knacc/ 'abpuensu O.C., Octpoymos W.I"., Cnankos C.A.,
AxnmonepHoe obmectBo «M3maatenscTBo «IIpocBenieHue»

o Xumus, 10 xnacc/ Pyasutuc I'.E., ®enpaman .I7., AKnnoHepHOE 00IIECTBO
«M3parensctBO «lIpocBemenne»

e Xumus, 11 xnacc/ 'abpuensua O.C., O0mecTBo ¢ OrpaHHYSHHOM
O0TBETCTBEHHOCThIO «[[PODA»; AkimonepHoe o01iecTBo «M3naTenscTBO

«IIpocsenienue»

METOANUYECKHUE MATEPHUAJIBI VIS YHUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Beenurenannbiehttp://www.chemnet.ru I'azera «XuMus» U CalT 11 yauTenst «51
U1y Ha YPOK XUMHH»

http://him.1september.ru Equnas komnekuus LOP: [IpeamerHas KouTeKIus

KX AMUA»



http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HayuHbBIE
sKcnepuMeHThl: xumust. Komnekiws Poccuiickoro o61eo0pa3oBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast onmumnuaa mKkoJIbHAKOB 110 XUMUH
http://chem.rusolymp.ru Opranudeckasi XUMHsI: JJICKTPOHHBINA YU4EOHUK IS
CpPEIHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIN YUCOHUK
http://www hemi.nsu.ru OTKpBITHIH KOJUTSIHK: XUMHSI
http://www.chemistry.ru {uctaniinoHHast OJIMMIIMAA [0 XUMHUH:

TGHGKOMMyHHKaHHOHHBIﬁ 06p330BaTCHBHBIﬁ ITPOCKT



