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MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMuUM Ha ypOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHMN K pe3ysibTaTaM OCBOEHHUSA (eaepanbHOil o00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero oOmiero ooOpaszoBanusi (POII COQ), mnpencraBieHHBIX B
denepaibHOM TrOCyIapCcTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢  yuérom
Konuenuuun mnpenogaBanust ydyeOHOro nmnpeamera «XuMus» B  00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peaqu3ylomMUX OCHOBHBIE OOpa3oBaTEIbHBIC
IIPOrpaMMBbl, U OCHOBHBIX IMOJOKE€HUN «CTparerun pa3BUTHsS BOCIUTaHMs B Poccuiickoi
®denepanuu Ha niepuo a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAX0J0B K pa3paboTKe MpOrpamMMbl MO XMMHUH, K ONPENETICHUI0 00IIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpPEACTBAMHU Y4eOHOTro
npenmera «Xumusi» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIA KOHIENTYalbHbBIE
nosioxenus GI'OC COO o B3anMOOOYCIOBJICHHOCTH II€JICH, CONIepKaHUs, Pe3yIbTaTOB
oOy4deHHs ¥ TPeOOBAHUM K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, TMOJydyaeMOe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3alliy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3zoBaHHOCTH. OHO CIIY>KUT
3aBEpIIAIONIMM JTallOM peau3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM ypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTEME XMMHUYECKOro oOpa3oBaHUs. JTH
[IEHHOCTH KAacaroTCsi TO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHHS MHUPOBO33PEHUSA U
oO0IIel KyJIbTYphl YEJIOBEKA, a TAKKE KOJIOTMUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U MPUPOJHOI cpene. Peanuzyercst xumuueckoe oOpa3oBaHue 00ydaroOmUXCs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUsA CPEeACTBAMH YYE€OHOTO TpeaMeTa «XHUMUs»,
COJIEp’)KaHHE W TIOCTPOEHHUE KOTOPOrO OIpPENEIEHbl B MPOrpaMMeE IO XUMHH C y4ETOM
cnenuUKy HAYKH XUMUHU, €€ 3HaYeHUsl B TIO3HAHUU MPUPOJBI U B MAaTEPUATLHOMN JKU3HU
oOmiecTBa, a Takke C Yy4€ToM OOmUX IeJdel W MPHUHIMIIOB, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpelHero obmero oOpa3oBanus B Poccuiickoi
denepanun.

XuMusi Kak D3JEMEHT CHCTEMbl EeCTECTBEHHBIX HAyK HIpaeT o0co0yi pojib B
COBPEMEHHOW IMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTrepuaibHOW KynbTypbl. OHa
BHOCHUT CBOIl BKJaJa B (HOPMHUPOBAHME PAIIMOHATIBHOI'O HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJIOCTHOTO TMPEACTaBICHUs] 00 OKpYXalolleM MHpE KaKk O E€IWHCTBE MPUPOIBl H
4eJIoBEeKa, KOTOopoe (opmMupyercs B XMMHHM Ha OCHOBE IOHHMMAaHHS BEIECTBEHHOI'O
COCTaBa OKPY>KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3M MEXKIY CTPOCHHMEM BEILECTB, UX
CBOICTBaMHU U BO3MOXXHBIMH 00JIACTSIMU IPUMEHEHHS.

TecHo B3aUMOJEWUCTBYSI C JAPYIMMH €CTECTBEHHBIMM HayKamMu, XUMHUS CTaja
HEOTHhEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOIO TPyZAa
U KM3HU KaXJ0ro wieHa obmiectsa. CoBpeMeHHas XUMUsSl KaK HayKa co3ujlaTelIbHasl, Kak
HayKa BBICOKMX TE€XHOJIOTHIl HAIlpaBJieHa Ha PEIlICHHE TII00aIbHBIX MTPOOJIEM YCTOMYUBOIO



pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DJHEPIETUYECKOM, MHUIIEBOM, HAKOJIOTHYECKOU
0€30MacHOCTU U OXPaHbI 310POBBS.

B cootBeTcTBUM ¢ OOIIMMHU LENSIMU U MPUHLIUIIAMU CPEIHETO 00IIEero 0Opa3oBaHUs
comepkanne mipeamera «Xumus» (10-11 kmaccel, 0a30BbId  YPOBEHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOydYarouiuxcs,
HEOOXOIUMYIO UM JUIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEITHOTO
BKJIIOYEHHUS B JKM3Hb COLIMYMA, MPOAOJIKEHUS OOpa3oBaHUS B Pa3IMYHBIX 00JACTSIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocrapisionuMu npeaMeTa «XuMus» SBISIIOTCS 0a30Bble Kypchl — « OpraHuyeckas
xumusi» U «OOIIasi © HeopraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUI 10 HEOPTaHUYECKOW XUMUHU
(c BKJIIOYEHWEM 3HAHWN W3 O0OIIEeW XUMHUU) U opraHudeckor xumuu. dopmupoBaHUE
JAHHOW CHCTEeMbl 3HAHUW TPU HU3YYEHHH TpeaMeTa oO0ecredyrBaeT BO3MOXKHOCTD
pPaccMOTpEHHUs BCEr0 MHOrooOpa3usi BELIECTB HAa OCHOBE OOIIMX TMOHSATHUN, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XumMus» cHopMUpOBaHa B MPOTPaMME MO XMMHUU HA OCHOBE CUCTEMHOTO
NOJIX0/Ia K M3yUYEeHHIO Y4eOHOro MaTepuaiia u 00ycloBiIeHa UCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHUYECKOM TEOpUHU
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX H
AJIEKTPOHHBIX MPEACTABICHUN O cTpoeHuH BemecTB. CBeAeHUs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUM — OT YIJIEBOJOPOAOB [0 CIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COCIMHEHUMHW. B Kypce oOpraHndecko XuUMHHM TIOJIYYalOT Pa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO OOIero oOpa3oBaHUS I€pBOHAYAIBHBIC
NPEJICTABIICHUS O XUMHYECKOM CBS3M, KIACCU(DUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM yriiOoM 3peHHMsI B IpeaMeTe «XuMus» 6a30BOr0 YPOBHS pacCMaTpUBaETCsI
M3Y4YCHHBII HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS TEOPETUUYECKUN MaTepual U
(baKkTONOTMYECKHE CBEJICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuuyeckas XuUMHUS» OOy4aloIUMCSA IPEIOCTaBIsAETCS
BO3MOXHOCTh OCO3HaTh 3HA4YE€HHE IEPUOJAMYECKOrO0 3aKOHA C OOIIETEOPETHYECKHX U
METO/IOJIOTUYECKUX TIO3UIUH, TITy0Ke MOHSATh UCTOPUUYECKOE M3MEHEHUE (YHKIIUNA ITOTO
3aKO0HA — OT 0000MIAIOIEH 0 OOBSICHSIONICH 1 MPOTHOZUPYIOIICH.

Ennnas cuctemMa 3HaHMHW O BaXHEHIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKUUSX, HX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs JomnoiHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIEpKaHMsI, UMEIOIIUMH KYyJbTYPOJOTMYECKHI M MPUKIAIHONW XapakTep. OTH 3HAHUA
CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3UM XUMHUU C JPYTMMHU HayKaMH, PacKpbIBalOT €€
pOJib B TIO3HABATEIbHOW M MPAKTUYECKOU JEATENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUUECKUX



MPUIOKEHUN XUMHHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJEMax, CBA3AHHBIX C XHUMHEH, KPUTUYECKU OCMBICIMBATH
MH(pOpMALINIO U IPUMEHSITH €€ JJIsl MONOTHEHUs 3HAHUN, PEIICHUS UHTEIJICKTYalIbHbIX U
AKCIEPUMEHTAIBHBIX HCCIEIOBATENIbCKUX 3a/lad. B 1enom conepxkaHue y4eOHOTro
npeaMera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUS (HUIocOCKUX UAEH, TaKUX
Kak: MaTepUalibHOE  E€IUHCTBO  HEOPraHUYECKOr0 M  OPraHUu4yecKoro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHUEM, I[103HABAEMOCTh
MPUPOJIHBIX SIBJICHUM MYTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPEYUN MEXKY HOBBIMU
dbakTaMu U TEOPETHUUECKUMH NPEANOCHIIKAMHU, OCO3HAHHE POJU XHUMHUHU B PEIICHUU
AKOJIOTUUECKUX MPOOJIeM, a TaKke MpoOJieM COEPEeKEHHS PHEPreTUYECKUX PECypCoB,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAJIOB.

B mnnane pemieHus 3ajad BOCHUTAHUS, PA3BUTUS U COIMATU3AIMHU O0yYarOIIUXCs
MPUHSATHIE TPOrPaMMOM IO XUMUU TOAXOAbI K OMPEACIICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa TpeaycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAIBHBIX YUEOHBIX JICHCTBHIA,
UMEIOIIMX 0a30BO€ 3HAUCHME JUIS PA3IMYHBIX BUIOB JICITCIBHOCTH: PEIIECHUS MPodIieM,
MOMCKa, aHanu3a U o0paboTKu MH(OpMAIUU, HEOOXOIUMBIX JJISI TPUOOPETEHHUS OIbITa
NPAKTUYECKOM M HCCIEA0BATEIbCKOW JEATEIbHOCTH, 3aHUMAIOIEN BaXHOE MECTO B
MO3HAHUU XUMUHU.

B npaxTtuke npenojaBaHus XUMHHM Kak Ha YPOBHE OCHOBHOTO 00I1ero 00pa3oBaHus,
TaKk ¥ Ha YpOBHE CpEJHEro oOmiero oopa3oBaHMsl, TIPU OIPEICICHUH COJEpKaTelIbHON
XapaKTEPUCTUKU LEJIEN U3yUEHHs TPEAMETA HAMPABICHUEM MIEPBOCTENIEHHON 3HAYNMOCTH
TPAIULIMOHHO TPHU3HAETCS (QOPMUPOBAHHE OCHOB XMMHMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHMPOBON KyJIbTyphl. C METOAMYECKOM TOYKHM 3pPEHUS] TaKOM MOAXOH K
ONpEICIICHUIO LEJIEH N3YUEHHUSI IPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJaBHBIMHM LEISMHU M3YUYEHUs NMpeAMeTa «XHUMUS»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS :

e (opMHUPOBAHHE CHCTEMBbl XHUMHUYCCKHX 3HAHMK KaK Ba)KHEHINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIekKAaT KIIOUYEBbIC
MOHATHS, (QyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHE S3bIKa HAYKH,
YCBOCHHE W MOHUMAHUE CYIIHOCTH JOCTYMHBIX 00O0OIICHH MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEN X pa3BUTHS U CTAHOBJICHUS;

e (QopmMupoBaHre W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX ITO3HAHUS
BEIIECTB W XUMHUYECKUX PEaKIUd, HEOOXOMMMBIX I MNPUOOpPETEeHUS YMEHUU
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKHUX SIBICHUW, UMEIOLIUX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JAESTEIbHOCTH, CBSI3aHHBIX C HAOJNIOAEHUEM U
OOBSICHEHUEM XUMHUYECKOTO 3KCIIEPUMEHTa, COOJIOJICHHEM MpaBuil 0e30MacHOro
oOpallleHus ¢ BeIleCTBAMM.



Hapsiny ¢ »Tum, coxepkareibHas XapaKTepUCTUKA IeJed M 3a1ad U3Y4YCHHS
IpeaMeTa B MpOorpaMMme MO XWMHHM YTOYHEHa M CKOPPEKTHPOBaHAa B COOTBETCTBUHU C
HOBBIMM [PUOPUTETAMU B CHCTEME cpefaHero olOuiero obOpa3oBaHus. CerogHs B
NpenoJaBaHUd XUMHUU B OOJbIIEH CTENEHUW OTHAETCA NPEANOYTEHHE MPAKTHYECKOU
KOMIIOHEHTE cojiepKaHusl OOy4eHHs, OPUEHTHUPOBAHHOW HA MOATOTOBKY BBITYCKHHKA
o01ieo0pa3oBaTeibHOM  OpraHU3alluy, BIIAJICIONIETO0 HE  HAO0OpOM  3HAHWUM, a
(YHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CITIOCOOAMU U YMEHUSIMHU aKTUBHOIO MOTYYEHUS
3HaHUW U IPUMEHEHUS UX B PEaIbHOMN KU3HU IS PEIICHUS TPAKTUYECKUX 3a71a4.

B cBsi3u ¢ 3TUM Tipu U3ydeHHM TMpeaMera «XUMHUsS» JOMHHUPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTanus oOydaroIIMXCd K YCJIOBHMSM JUHAMUYHO pa3BUBAIOLIETOCS MUpA,
(opMHUpOBaHUE HWHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K €caM0O0Opa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

dopMupoBaHUEe y OOYyYaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IUYHBIX BHJIOB JIEATEIBHOCTH: PEIICHUS
npo0JieM, oMcKa, aHajau3a u 00padoTKKU UHPOPMAILIMK, HEOOXOAUMBIX ISl TPUOOPETEHHUS
OTbITa JIEATEILHOCTH, KOTOpasi 3aHMMAaET BaXXHOE MECTO B MO3HAHUU XUMUH, & TaKKe JIJIs
OLICHKH C TMO3ULUNA SKOJOTUYECKOM OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPENIY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM O0YyYarolUXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HaHMSI 10 XUMHUU B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIB30BAThH
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUM JJI TTOMCKA U aHAIN3a Y4eOHON M HAy4HO-
NOMYJSIPHON WH(MOPMAIIUU XUMHUYECKOTO COJEPIKaHNUS,

dbopMupoBaHUE W pa3BUTHUE y OOYYAIONIUXCS AaCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, HAOIIOJaTeIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, TpPH IUIAHUPOBAHMM W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE y OOydaronmxcst yoe:xAEHHOCTH B TYMaHUCTUYECKOW HAMPaBIEHHOCTHU
XUMHHM, €€ BaXXHOW pOJM B pEHIEHWH TJI00adbHBIX MPOOJIEM PaIMOHAIBHOTO
IIPUPOAOIIONB30BAaHNsA, TOMNOJHEHUSI HJHEPreTUYECKUX PECYpPCOB M COXPAHEHMS
IPUPOJTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOr0 OTHOIIECHUS K MPUPOE
M CBOEMY 3JIOPOBBIO, a TAKKE MPUOOPETEHUS OMBITA UCTIOIB30BAHMS MOTYYECHHBIX 3HAHUHN
JUISE TIPUHSATHS TPaMOTHBIX PpEHICHWH B CHTYaIUsAX, CBSI3aHHBIX C XHMHYECKUMU
SIBIICHUSIMH.

B ydeObnoMm maHe cpemHero o6miero oOpa3oBaHUs TMpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON 00mactu « EcTecTBEeHHO-HAyUHBIE TIPEIMETHI.

OO0uiee yuciao0 4YacoB, OTBEAEHHBIX [JIsi M3YyYEHUS XUMHHM, Ha 0a30BOM YpPOBHE
cpeaHero oomiero obpa3oBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Hemerno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYECKO XUMUM

[Ipenmer opraHM4ecKOM XUMHUM: €€ BO3HUKHOBCHHE, PA3BUTHUE U 3HAUYCHUE B
MOJTy4YE€HUU HOBBIX BEIIECTB U MAaTepUANIOB. Teopus CTPOCHUSI OPTaHUUYECKUX COETUHECHUM
A. M. byrtnepoBa, €€ ocHOBHbIE NOJOXKEeHUS. CTpYKTYpHBIE (POPMYJbI OPraHUYECKHUX
BemecTB. ['omosnorusi, nzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccuPpUKAIMKM OpraHUYECKUX BemecTB. HomeHkiatypa
OpraHUYECKUX COEIUHEHMM (CUCcTeMaTHyecKas)) U TPUBHAIBHBIC Ha3BaHUS Ba)KHEUIIMX
npeCTaBUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE ~ METOABbl  M3YYCHUS BEIIECTB W HMX  IPEBPAICHUI:
O03HAKOMJICHHE ¢ O0Opa3laMu OpraHUYeCKHX BEIIeCTB W MaTepuajaMyd Ha HMX OCHOBE,
MOJCIMPOBAHNE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOJMIOJCHHUE U  OMHUCAHUC
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIEHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(nnaBnenue, 0OyriMBaHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHUUECKUN psiA. MeTaH U 3TaH — IpocTeuine
NpEICTABUTENN AJIKAaHOB: (PU3MUYECKHE W XUMHUUYECKHE CBOMCTBA (peaKIuu 3aMelIeHUs U
TOPEHHUsI ), HAXO0XKAEHUE B IPUPOJIE, OJYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUH psAld. OTWIEH W MPONUIEH —
POCTEHIIINE TPEJACTABUTENIN AIKCHOB: (PU3MYECKHEe M XMMHYECKHUE CBOWCTBA (peakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpPATAUUHU, OKUCICHUS W NOJUMEPHU3ALNN),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyrtaaweH-1,3 wu  wMetwnOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius noauMmepusanuu). [loydyeHue CHHTETHUECKOTO KayuyKa
U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKUN psa. AUETUIICH —
MPOCTEUIITNI TIPENICTABUTENb AJKUHOB: COCTaB, CTPOCHUE, (DU3UYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUJIpUPOBAHUS, TAIOT€HUPOBAHUS, TUIpaTalliU, TOPEHUS ), TOIyUEHUE
Y IPUMEHEHHUE.

Apensbl. benson: coctaB, cTpoeHune, GU3NYECKUE U XUMHUECKUE CBOMCTBA (peaKinu
raJoreHUpOBaHUS W HHUTPOBAHMS), IMOJYYEHHE U TMpuUMeHeHue. Tonyon: cocmas,
cmpoeHue, usuyeckue U XuUMudeckue CoOUCmMea (peakyuu 2anio2eHUpoO8aHus U
HUMPOBAHUs), noayueHue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTmdeckas CBS3b
MEXK]y YII€eBOAOPOAAMU, IPUHAJICKANTUMHU K PA3TUYHBIM KJIACCaM.

[Ipuponnble UCTOUYHHMKHU YriaeBOAOpoAoB. [Ipupoansblii Ta3 U NMomyTHbIE HEPTSHbBIC
ra3pel. HedTh 1 €€ npoucxoxaenue. CrnocoObl nepepadoTku HePTHU: MeperoHka, KPeKUHT



(TepMuyeckuid, KaTamuTUyecKuil), nuponu3. I[IpoaykTel mnepepa®oTku HepTH, HUX
NpPUMEHEHUE B MPOMBILIUIEHHOCTH W B ObITy. KameHHBIM yroap W HpPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE ~ METOJbl  M3Y4Y€HUs BEIIECTB M MX  [PEBpallleHH:
O3HaKOMJIEHHE ¢ OOpasllaMH IJJaCTMAcCC, KayuyyKoB M pe3uHbl, Kosekuun «Hedtb» u
«Yronb», MOJEIUPOBAHME MOJIEKYJ YIJIEBOJOPOAOB U  TaJIOT€HONPOU3BOAHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIICHA U U3YyUYEHHUE €ro CBOMCTB.

PacuérHble 3anauu.

Bbrunciienust mo ypaBHEHUIO XMMHUYECKOM peakuuu (macchl, 00bEMa, KOJUYeCTBa
MCXOJHOTO BEIECTBA WM MPOJYKTa PEAaKIMHU MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY
OJIHOTO M3 MUCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIUH).

Kucaopoaconepskaniue opranudeckKue coeJHHEHU

[IpenenpHble OAHOATOMHBIE CIIUPTHI. METaHOT W 3TaHOJ: CTpoeHue, GU3NYECKue u
XUMUYECKHE CBOWCTBA (PEAaKIMM C AaKTUBHBIMH METAJJIAMH, TajJOT€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHrue. BogopogHbie CBS3M MEXIYy MOJIEKyJaMu chupToB. JlelcTBue
METaHoJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbBIC CIHUPTHI. DTUJICHIJIMKOIb U TJMIEPUH: CTpOEHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHWCTBUE CO IIEJIOYHBIMU MeETaJlyIaMU, KaueCTBEHHAas
peakiusi Ha MHOTOaTOMHBIE crHpThl). [lelicTBue Ha opraHu3M 4YenoBeka. IIpumeHeHwue
[JIMIEPUHA U YTUICHTIIUKOJIA.

deHoJ: CTpoeHUEe MOJIEKYJbl, (PU3NYECKne U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢enona.

Anbaerunsl U kemonwvl. Dopmanbaerus], aneTandbAeTU: CTpOEHUE, (PU3NYECKHUE U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKHCICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINN),
MOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAsi U yKCyCHas
KUCTIOTHI: CTpOEHUE, PU3NYECKUE U XUMHUECKHE CBOWCTBA (CBOICTBA, 00IIMeE A Kiacca
KUCTIOT, peakius dTepuduKaium), noirydeHue u npuMmeHenune. CreapuHoBas U OJICMHOBAS
KHUCIIOTHl KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIHUX
KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBUE.

Crnoxnble 3(QUPHl KaK MPOU3BOIAHBICE KAapOOHOBBIX KHCIOT. ['MApPONN3 CIOXKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KiaccuPUKalUs YTrIeBOJOB (MOHO-, AW- M TOJUCAXapHUIBI).
['roko3a — npocTelmii MOHOcaxapua: 0COOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBa (B3auMmojeicTBue ¢ ruapokcuaoM wmenu(ll), oxucrnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBIICHHE, OPOXKEHUE TIFOKO3BI),
HaXO0XJCHUE B MIPUPOJIE, MPUMEHEHUE, Ononorudeckas posb. @orocunTe3. Opykro3a Kak
M30MeEp TITIOKO3BI.

KpaxmMan u wnemnmonoza kak npupoiHbie mnonumepbl. CTpoeHHe Kpaxmaia u
ueuoa03bl. du3znyeckue U XUMUYECKHE CBOMCTBAa KpaxMmaina (THAPOIU3, KaueCTBEHHAS
peaKIusi C HOJ0M).



OKCIEepUMEHTAIIbHBIE METO/Ibl U3YUYEHUS BEIIECTB M UX MPEBPAICHUN: POBEICHHUE,
HaOJII0/ICHUE U OMUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaU€CTBEHHBIC
peaKkIuu OJTHOATOMHBIX CIUPTOB (OKUcCIeHHe 3TaHoa okcuaoM meau(1l)), MHOroaToMHBIX
cnupToB (B3aumoeicTBue rauiepuna ¢ ruapokcuaom meau(Il)), anpuerunoB (okucieHue
aMMHa4HbIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom meau(ll), BlaumonericTeue
KpaxMajia ¢ MOJIOM), IIPOBEJCHUE MPAKTUUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM
KHUCJIOTHI.

Pacu€rHbie 3anaum.

Boluncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJTHOT'O BEIIECTBA WJIM MPOJIYKTa PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKITUH).

A3oTcoepxKaliue opraHnuecKue CoeuHEHMUS.

AMMHOKHUCIIOTBI Kak aM@oTepHble opraHuueckue coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpuUMepe TiauluHa). buomorudeckoe 3HaueHue
aMuHOKHCHOT. [lenTuasi.

Bbenku xak mpupoiHbIe BEBICOKOMOJICKYIISIPHBIE coeuHEeHUS. [lepBuyHas, BTopuyHas
U TpETUYHAsl CTPYKTypa OeJIkoB. XMMUYECKUE CBOMCTBA OEIKOB: THAPOJIH3, ICHATYpallus,
KaueCTBCHHBIC PEaKIUU Ha OCJIKH.

DKCIepUMEHTAJIBHBIE METO/IbI M3YUYCHUS BEIIECTB U UX MPEBPAICHUIN: HAOIIOIeHNE
M OIKMCaHWE JACMOHCTPAIMOHHBIX OIBITOB: JI€HATypauus OEJIKOB MpU HarpeBaHUH,
I[BETHBIE peaKIMi OEIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbIE TMOHATHS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEpU3AlUU, CPEIHSSI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEpU3alUs U
NOJINKOHAEHCALUS.

OKCIIEpUMEHTAJIbHBIE ~ METOABbl  M3YYEHUsS BEIIECTB W HMX  [PEBPALLCHUI:
O3HAaKOMJICHHE C oO0pa3laMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzamuss mMexXnpeaMeTHbIX CBSI3€M IPU HM3YYEHUHM OpraHnudeckor xumuu B 10
KJIacC€ OCYILECTBIISIETCS Yepe3 MCIOJIb30BAHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUNA, TaK M TOHATHH, SIBISIOUIMXCS CUCTEMHBIMH JUIsl OTAENBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CUHTE3, KiIacCHUUKAIWs, TEPUOAUIHOCTh, HAOIIOJEHUE, H3MEpEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE.

®usnka: maTepusi, SHEPrHsi, Macca, aToM, AJIEKTPOH, MOJIEKYyja, YHEPreTUUECKUuin
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BeIeCTBa, (HU3UUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUSI.



buonorus: kietka, opranusm, ouocdepa, 0OMEH BelIECTB B Opranu3Me, (OTOCUHTES,
OMOJIOTMYECKU aKTHBHBIE BeIlleCTBA (OEJKH, YTIE€BOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE HCKOMAEMble, TOILUIUBO,
PECYPCHIL.

TexHomorusi: MHINEBBIE MPOAYKTHI, OCHOBBI PAIMOHATBHOTO IHTAHUS, MOIOIIHE
CpEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpernapaThl, MaTepralibl U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckue OCHOBbI XUMUM

XUMHUYECKUI 3JeMeHT. AToM. Sapo aroma, H30TOIbI. DJNEKTPOHHAsE 000JIOYKA.
DHepreTUYecKue YypOBHM, IOAYpOBHH. ATOMHBIE oOpOWTanu, s-, p-, d- DSJIEMEHTHI.
Oco0eHHOCTH pachpeiesIeHHs] SJIEKTPOHOB MO OpOUTANIIM B aTOMaxX JJIEMEHTOB TMEPBBIX
YETBIPEX TIEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAITUS ATOMOB.

[Tepuonnueckuit 3akoH u Ileproanyeckas cucrema xumuyeckux snemeHTos . U.
MengeneeBa. CBA3b NEPUOAUYECKOrO 3akoHa U [leprnoanMdeckoil CUCTEMBI XMMHYECKUX
snementoB JI. WM. MengeneeBa ¢ COBPEMEHHOW TEOPUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XUMHUYECKHUX DBJIEMEHTOB M 00pa3yeMblX HMHU
IPOCTHIX M CJOKHBIX BEIIECTB IO TPYIIAM U IepuoAaM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUHU HAaYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBS3b. BHUIIBI XMMHUYECKON CBA3U (KOBaJEHTHAas
HEMoJIsIpHAsE W TOJISIpHAsg, WOHHAsA, MeTajuiyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XHMHYECKOH CBs3M (OOMEHHBIM M JOHOPHO-AKIIENTOPHBIN). BomopomHas
CBA3b. BalleHTHOCTB. DieKTpooTpULaTENbHOCTh. CTENEHb OKUCTIEHUS. VIOHBI: KATHOHBI U
AHUOHBL.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOIO CTPOCHHUS. 3aKOH IOCTOSIHCTBA
CcOCTaBa BelllecTBa. TUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
TUIIA KPUCTALUIMYECKOU PEIIETKH.

[TonaTue o nucnepcHbIX cucremax. VICTHHHBIE M KOJIOMIHBIE pacTBOpbl. MaccoBas
JIOJISl BEILIECTBA B PaCTBOPE.

Knaccudpukanusa neoprannueckux coequHenuii. HoMeHknaTypa HeOpraHMYeCcKUX
BEIIECTB. | eHeTnueckas CBsA3b HEOPTAHUYECKUX BEUIECTB, MPUHALIEKAINX K PA3TAYHBIM
KJIACCaM.

Xumuueckas peaknus. Kinaccupukamnus XuMHUYECKUX PEaKIMii B HEOPTaHUYECKON U
OpraHWYeCKOM XUMHHM. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPaHEHUsS H
MPEBPAILIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (pakTopoB. OOpaTUMBbIE pEaKIIUu.
Xumuueckoe paBHOBecHe. PaKTOPBI, BIHUAIONIME HA COCTOSIHUE XUMUYECKOTO PABHOBECHSL.
[Tpunumn Jle [atense.



OnektponuTuyeckas gucconuanus. CunbHble U cnalble 2nekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [IECTIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCINEPUMEHTANIBHBIE  METOJbl  HM3Y4YEHHMS BEIIECTB M WX  MPEBPALICHHUIL:
nemoHctpauuss Ttabmuy «llepuoguueckas cucrema xumuueckux saemeHtoB . W
MenneneeBay, U3yuyeHHe MoJieNiel KPUCTATUNYECKUX PEIIETOK, HAOIIOIEHUE U ONTMCAHKE
JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3lioKEeHHWE MEPOKCHIAa BOJIOpOJa B
MPUCYTCTBUU KAaTaau3aTopa, OMPEAECICHHE Cpellbl PACTBOPOB BEIMIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHAMKATOPA, PEAKIIUM MOHHOTO OOMEHA), MPOBEICHHE MPAKTUUECKOU
paboThl «BrnusHue pazaudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITun.

PacuétHnle 3agaun.

Pacu€Tel Mo ypaBHEHUAM XMMHUYECKUX pEAaKIMi, B TOM YHUCJIE TEPMOXUMUUYECKHE
pacué€Thl, pacu€Thl C UCIIOJIH30BAHUEM TTOHATHUSL «MACCOBAsI JOJISI BEIIECTBAY.

Heopranuuyeckast xumMus

Hemerannel. ITlomoxenue HemetaiuioB B Ilepronnyeckoil cUCTEME XUMHUYECKHX
sanemenToB [[. . MenaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKHEe CBONCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (Ha TpuMepe Kuciaopoza, cepsl, dochopa wu
yraepoa).

XUMHUYECKHUE CBONCTBA BAXXHEUIIINX HEMETAIOB (TaJJOT€HOB, CEphl, a30Ta, (hocdopa,
yriaepoga W KpPEeMHHs) U UX COCIMHEHHH (OKCHIIOB, KHCJIOPOJCOAEPkAIIMX KHUCIOT,
BOJIOPOJHBIX COCIUHEHUN ).

[IprumeHeHne BaKHEMIINX HEMETAIIJIOB U UX COCIMHECHUU.

Meramnel.  Ilonoxxenne weraimioB B Ilepuognyeckot cucteMe XUMHYECKUX
sanemenToB [[. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
metaiioB.  OO0mue  ¢usmyeckue  cBoiictBa  MeTaywioB.  CIiaBel  METaJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BaXHEUIIMX METAJJIOB (HATpWM, Kadui, KaJdbliMi, MarHui,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6uue crocoObl nonyyeHus MeTamioB. [[puMeHeHrne MeTalioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YUYEHHUs BEUIECTB U UX MPEBPALICHUN: H3YYCHUE
KOJUICKITNU «MeTallibl ¥ CIJIaBbI», 00Pa3I[0B HEMETAIOB, PEIICHHE IKCIIEPUMEHTATBHBIX
3a7a4, HaOJIOJEHUE U ONHCAHUE JEMOHCTPALMOHHBIX U JA0OPAaTOPHBIX OIMBITOB
(B3aMOJEICTBUE THUIPOKCHIA AIOMUHHUS C pPAcTBOpaMU KHUCJIOT U IIEJIOYEH,
KaueCTBEHHbIE PEaKIIMU Ha KaTUOHBI METAJIJIOB).

PacuéTnbie 3anaum.

Pacu€Tsr Macchl BemecTBa win 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, PACUYETHI MAacCChI
(00BbEma, KONMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJHO W3 BEIIECTB MMEET
MIPUMECH.

XuMHA U )KU3Hb



Ponr xumum B 00eCreYeHUH HSKOJIOTMYECKOM, HSHEPreTUYECKOW ¢ MHUIIEBOU
0€30MacHOCTH, Pa3BUTUN MEAUIMHBI. [[OHSITHE 0 HAYYHBIX METOJaX MO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIHM.

[IpenacraBnenuss o0 OOUIMX HAYYHBIX NPUHIUIAX MTPOMBIIIJICHHOTO MOJYYCHUS
BAOKHEUIIMX BELIECTB.

YenmoBek B MUPE BELIECTB U MATEPUAJIOB: BAXKHEWILIHUE CTPOUTEIbHBIE MATECPUAIIBI,
KOHCTPYKLIHMOHHBIE MAaT€PHUaJIbl, KPACKU, CTEKJIO, KEPAMHUKA, MATEPUAIIBI IS AJIEKTPOHUKH,
HaHOMaTepHualibl, OPraHUYECKUE U MUHEPAJIbHbIC YI0OpEHHUS.

XUMHS U 3J0POBbE YETOBEKA: MPABUJIA UCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBuia 0€30MacHOTO MCIOJIB30BaHUS TMPEMapaToB OBITOBOW XHUMHUU B TOBCEIHEBHOU
YKU3HU.

MexrpeaMeTHbIE CBS3U.

Peanuzanus MeXNpeaIMETHBIX CBS3€ld MPU M3YYEHUU OOIIEeH W HEeOpraHWYeCKOu
xumMuu B 11 Kilacce OCYIIECTBISETCS uYepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TIOHATHH, TAaK W TIOHATHM, SBJISIONIMXCS CHCTEMHBIMH IS OTIEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: Hay4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOPUs,
aHajgu3, CHUHTE3, Kilaccuukamus, TEepUOAUYHOCTh, HAOIIOJEHUE, DSKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: MaTepus, SHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUHA YpOBEHb, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, (PU3NYECKHE BEIMYMHBI M €IUHULBI UX H3MEPEeHHS,
CKOpOCTb.

buonorusi: kierka, opranusMm, 3KocucTema, ouochepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJE3HBIE HWCKOIMAaeMble, TOIUIUBO,
pecypchl.

TexHonorusi: XUMUYECKass IPOMBIIUIEHHOCTb, METAJULyprus, IPOU3BOACTBO
CTPOUTENBHBIX  MATEPHUAJIOB,  CEJIIbCKOXO3SIMCTBEHHOE  MPOU3BOJCTBO,  IHUILIEBasd
[IPOMBIIIEHHOCTb, dbapmarneBTUYECKAS [IPOMBIIIEHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKUX  MpPEnaparoB,  MPOU3BOACTBO  KOHCTPYKUHMOHHBIX  MAaTEpPUAJIOB,
3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS 00yYarolIUMUCS
mporpaMM CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMmeTHbIM).  HayuHo-Meroanueckoid OCHOBOM it pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS MPOTrpaMM CpeAaHero oOiero oOpa3oBaHUs SIBISETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO/I.

B cooTBETCTBUM C CHCTEMHO-EATENBHOCTHBIM MOJIXOJAO0OM B CTPYKTYpPE JTUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHUMHS» HAa YPOBHE CpeJHEro ooOIiero oOpa3zoBaHUs
BBIJIEJICHBI CJIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHE O0YYAIOIIMMUCS POCCUICKOMN Ipa’kJaHCKON UIEHTUYHOCTH — TOTOBHOCTH
K CAMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYME MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKACHUN JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh W  CIIOCOOHOCTh  OOYydYarolUMXCsi PYKOBOJCTBOBAaThCSA B  CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMU LIEJIOCTHOW CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYME TIPABOCO3HAHMS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIMYHOCTHBIE PE3YyJbTAaThl OCBOEHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOW NEATENHHOCTH B COOTBETCTBUM C TYMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMU U HUJE€ajJaMU POCCHIICKOTO
IPaXXKJaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU U TpaBUJIaMHU TOBEJICHHUS,
CIIOCOOCTBYIOIIMMHU  TIPOIECCaM  CaMOTO3HAHUS, CaMOpPa3BUTHS M  HPABCTBEHHOTO
CTaHOBJICHHUSI INYHOCTH 00YYarOIUXCS.

JINYHOCTHBIE ~ pE3yNbTaTbl  OCBOCHMS  HpeaMera  «XUMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh  OMbITA  [O3HABAaTEJBHOM W  NPAKTUYECKOM  JEeSATENbHOCTU
00yJaroUIMXcs Mo peanu3aliy NPUHATHIX B 00I1IeCTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HAHMs OOYy4YarOIIMMHCS CBOMX KOHCTHTYLMOHHBIX IIpaB W O0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MIPEICTABIICHNS O COLIMAIBHBIX HOPMAX U MPABWIAX MEXINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MAESITETbHOCTH MPHU CO3JAaHUU Y4EOHBIX
IIPOEKTOB, PELICHWU YYEOHBIX M IO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUM XUMUYECKHX
AKCIEPUMEHTOB;



CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI
JIPYTUX NPU aHAJIN3€ PA3IUUYHbBIX BUJOB YUCOHOU NESITENHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

IIEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEJAUI0 OTE€UECTBEHHOU
XUMUU;

yBa)KEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU U MPAKTUUECKOTO MTPUMEHEHUS
XUMHUU, OCO3HAHHUS TOr0, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX
HaOJII0JICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIIBHBIX MTOUCKOB, TTOCTOSTHHOTO TPYy/1a YUEHBIX
U MIPAKTHKOB;

WHTEpECa W TMO3HABATEIILHBIX MOTHMBOB B TOJYYCHUU U TIOCIEIYIOIIEM aHAJIU3e
uH(OpPMAIIUH O MTEPEIOBBIX IOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHUBATh CUTYyalluW, CBSI3AHHBIE C XUMUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M MOCTYINKH CBOMX TOBAPHIICH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI 3THX MOCTYIKOB;

4) gopmMupoBaHus KyJIbTYPbI 310POBbS:

NOHUMAaHMS IIEHHOCTEH 30pOBOTO M 0e30MacHOro o0pas3a >KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DPU3MUECKOMY U MCUXUYECKOMY 3/I0POBBIO;

coOmoicHUsT TpaBWJl  Oe3omacHoro oOpalieHusi C  BEHeCTBaMH B OBITY,
MTOBCEJIHEBHOM KHU3HU U B TPYIOBOM JIEATEIBLHOCTH;

NOHUMAaHUSI LEHHOCTU MPaBWI HHAWUBUAYAIbHOTO U KOJUJIEKTHBHOIO 0O€30MacHOTO
NOBEJEHUS B CUTYyalUsAX, YTPOKAIOIINX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TIOCHEACTBHM W HENPUSITHS BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKON JESTEIHHOCTH,
OOIIECTBEHHO TMOJE3HON, TBOPUYECKON U APYTUX BUAX JESITEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE B PEIICHHHM MPAKTHYECKUX 3a7ay COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY HM3y4YeHHUI0 MpodeccHil pa3iudHOTO pojia, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS MPEMETHBIX 3HAaHUHN IO XUMHHU;

YBaKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JNEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYAJILHOW TpaeKTOpuu oOpa3oBaHU,
Oynymelr mpodeccun W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Yy4ETOM
JTUYHOCTHBIX UHTEPECOB, CHOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 001IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS

AKOJIOTUYECKH  II€JIeCOO0pa3HOr0 OTHOWIIEHUS K MOPUPOJe, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMIIE;



MOHUMAHMS  TJIO0ATBHOTO  XapakTepa OSKOJOTMYECKUX  MIpoOjieM,  BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOIMMOCTH HCHOJB30BAHUSI JIOCTUKEHUNW XUMUMU JJISl PEIICHUS
BOITPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEIPUATUSA IEUCTBUN, IPUHOCALIMX BPE OKPYKAIOLIEW NPUPOIHOU
cpeie, YMEHUs TMPOTHO3UPOBATh HEOJArONPHUATHBIC HSKOJOTHUYECKUE IMOCIEACTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HAJIMYUS PA3BUTOIO 3KOJOTMUYECKOTO MBIIIJIEHUS, SKOJTOTUYECKON KYIbTYpPBhI, OMbITA
NEATENBHOCTA SKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COITMATIBHOUW MPaKTHKE, CIIOCOOHOCTH U YMEHUS
AKTUBHO MIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKH,

MOHUMaHUsI CrieNU(PUKN XUMHHU KaK HayKH, OCO3HaHUS €€ poiau B (OpPMHUPOBAHUU
pallMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU I1IEJIOCTHOTO TMPEJCTaBJICHUS 00
OKpYXaIOIIEM MHUpPE KaK O €IWHCTBE MNPUPOJAbl M YEJIOBEKAa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIeHUHU MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUU JJIsl COBPEMEHHOM ITUBUIU3AIUU: B €8
TYMaHUCTUYECKOW HANpPABJICHHOCTH MW BaXHOW POJIM B CO3MaHUM HOBOM 0a3bl
MaTEPUAILHON KYJNbTYPhl, PEIICHUH TJI00aJbHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPIETUUCCKOM, IMUIIEBOM M AKOJIOTUYECKOW 6€301acHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECNEYeHUH YCIOBUU YCHENIHOTO0 TpyAa W SKOJOTHYECKU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTHU: IIOHUMAaHHUS CYIIHOCTH METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIH30BATh MOJIy4aeMble 3HAHUS
JUISI aHanmu3a M OOBSICHEHUS SIBICHHM OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM
U3MEHECHHM, YMEHUSI JIeaTh 00OCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAayYHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO IMOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHMS [UJISl PEIICHUS
mpo0JIeM B peasbHBIX KU3HEHHBIX CUTYaAIUSIX;

VMHTEpECa K MO3HAHUIO U UCCIIEI0BATEIBCKON IESITEIBHOCTH,

TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUHM C >KU3HEHHBIMH
MOTPEOHOCTIMU;

WHTEpPECa K OCOOCHHOCTSM Tpylda B pa3nuuHbiX cdepax mpodeccrnoHambHOM
NEATENBbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE PE3yIbTaThl OCBOEHUSI YIeOHOTO mpeaMera «XUMUsS» Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:



3HAYMMBIC TSt dbopmupoBaHus MHUPOBO33PECHHUS oOyyJaromuxcs
MEXKJUCIUIUIMHAPHBIE  (MEXIpEeAMETHbIE) OOIeHAYyYHbIE TOHATHUS, OTPaXKaIOIIHE
LETTOCTHOCTh HAYYHOW KapTUHBI MUPA U CHIEU(UKY METOJ0B MO3HAHUS, UCTIOIB3yEMbIX B
€CTEeCTBEHHBIX HaykKax (MaTepusi, BEIIECTBO, HSHEPrus, SBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHbIM (hakT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIECIOBaHUE,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIE y4eOHBIC JCHCTBUS  (TMO3HABaTelbHBbIC, KOMMYHUKATUBHBIC,
peryisTUBHBIE), oOecneunBaromiue (GopMUpoBaHUE (DYHKIIMOHAIBHON TI'PAMOTHOCTH U
COIMAIbHOM KOMITETEHITUN 00Yy4arommnXcs;

CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUSI M YHUBEpPCAIbHbIC y4eOHbIC JCHCTBUS B MO3HABATEIBLHOU U
COLIMAJIBHOM ITPAKTHUKE.

MertanpenMeTHbie Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUECOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMU.

OBJjajieHNe YHHBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEILHBIMH JI€ICTBUSIMM

1) 6a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENEIIATh 1IEIN JEATeIbHOCTH, 3aJiaBasi apaMeTpbl U KPUTEPHUH WX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTAThI JEITEIBHOCTU C NOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JIOTUUECKOTO MBIILJICHUSI — BBIJCIATH
XapakTepHble NPU3HAKK TOHATHUH W YyCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIIUE MOHSITHUS JJIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAaHWUS M KPUTEPUHU I KJIACCU(UKAIIUA BEIISCTB U XHMHYECKUX
peaKiuu;

yCTaHaBJIUBATh MPUUUHHO-CJICJICTBEHHBIC CBA3U MEXKIY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUSA (MHIAYKTUBHBIC, JCAYKTHBHBIC, MO AHAJIOTHM),
BBISBJISITH 3aKOHOMEPHOCTA W NPOTHUBOPEUMS B  PACCMATPUBAEMBIX  SABJICHUSX,
(dbopMyIHpPOBaTH BHIBOJBI U 3AKITIOYCHHUS;

MPUMEHSTh B TMPOLECCE MO3HAHUS, HCIOJb3YEMbIE B XHUMHH CHUMBOJAYECKUE
(3HaKOBBIE) MOJIENIU, TTPEOOPA3OBBIBATH MOJICJIbHBIE MPEACTABICHUS — XMMUUYECKUM 3HAK
(cumBOI) BNEeMeHTa, XuMUYeckas (opMmysa, YpaBHEHHE XUMHUYECKOW peaKIuu — TMpU
pelieHnd y4eOHBIX IO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BAHHBIC
MOJICIIbHBIE TPEACTABICHUS] [JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaE€MbIX
BEILIECTB U XUMUYECKHUX PEAKIIHI.

2) 6a3oBbIe HCCIIeA0BaATEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUECKUX PEaKIINii;

dbopMynHupoBaTh IENW W 3aJa4d WCCIICJIOBAaHUS, HWCIOJIb30BATh IOCTABICHHBIC U
CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauye€CTBE HHCTPYMEHTA IO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3bl O MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbIX
CYXJICHU;



BJIAJ€Th HABBIKAMHM CaMOCTOSATEJBHOIO IJIAHUPOBAHMS U MPOBEJACHUS YUECHUUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBAaTh yMEHHUs HaOM0IaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, PopMyIUpoBaTh 0OOOLIEHUS U BBIBOJIbI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAaHHBIN
OTYET O MpoJIeTaHHOH paboTe;

MpPUOOPETATh ONBIT YYEHUYECKOM HCCIIEOBATEILCKOM U MPOEKTHOM NESITEebHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B ITO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HH(OpManuu (HaydyHO-TOMYJsipHas
JUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHANIM3UPOBATh MH(MOPMAIMIO PA3NUYHBIX BUJOB M (OPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMynHpOBaTH 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METObl IIPU MOMCKE U O0TOOpE
uHbOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  HCIOJIb30BaHUS UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpPMY TNpeCTaBICHUS HHPOPMALUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCMOJIb30BaTh HAy4YHBIH SI3bIK B KAaueCTBE CpPEJACTBA NpHU paboTe C XUMHUYECKOH
UHpOpMaIMe: MPUMEHITh MEXIpeaIMeTHbIe (pU3nUecKrue U MaTeMaTUYeCKUE) 3HAaKU U
CUMBOJIBI, (OPMYJIbI, a0OpEeBUATYpPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OgiiaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH 1eCTBUAMM:

3aJjaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TE€Mbl B XOJ€ JAMajora HW/WiH
JUCKYCCUH, BBICKa3blBaTh HJEU, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MTPEIJIOKEHHON 3a]1auH;

BBICTYNIaTh C IPE3CHTAlMed pe3yJbTaTOB II03HABATEIBHONW  JEATEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUU
XUMHYECKOT0 JKCIIEPUMEHTAa, MPAKTHYECKOW padOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealin3allid y4eOHOTO MpoeKkTa U (OpPMYJIUPOBATH BHIBOJABI IO
pe3ysbTaTaM MpPOBEAEHHBIX MCCIEIOBAaHUM IyTEM COIJIacOBaHUS IMO3ULHMA B XOJH€
00CyXeHUs 1 OOMEHA MHEHHUSMH.

OBiageHne yHMBeEPCAJIbHBIMHU PeryJsTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO ~ IUIAHMPOBAaTH M OCYILIECTBIIATH  CBOK  I103HABATEIIbHYIO
NEeATENbHOCTD, ONpeesis €€ eI U 3aa4i, KOHTPOJIUPOBATh U IO MEPE HEOOXOUMOCTH
KOPPEKTHUPOBATh MPEJIaraeMblil aJrOpuTM JACHCTBUI NpU BBIIOJHEHHH YYEOHBIX U
MCCJIeI0OBAaTeILCKUX 3aJ]1a4, BBIOMpaTh HamOoJee >PQPEeKTHBHBIA CIOCOO WX PEIIeHUs C
Y4€TOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBJISITh CaMOKOHTPOJIb CBOEH [JEATEIbHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOLIEHKH.



NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPakaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOM COCTaBISAIONIEH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUpPA, POJU XUMHUU B MO3HAHUU SBICHUU MPUPOJIBI, B HOPMUPOBAHUU
MBIIIUICHUS! U KYJIBTYPhI JIMYHOCTH, €€ (YHKIIMOHAILHOM TPAMOTHOCTH, HEOOXOIUMOM ISl
pelieHrs MPaKTUYeCKUX 3aJa4 U JKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO U IIPUPOJHOU CPEE;

BJIQJICHUE CUCTEMOW XMMUUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XUMUYECKUH DJIEMEHT, aToM, OJJICKTpOHHash 000Jouka aToma, MOJIeKyJa,
BaJICHTHOCTb, AJICKTPOOTPUIIATEIILHOCTh, XHMHYECKas CBSI3b, CTPYKTypHas Qopmyna
(pa3BépHyTas U COKpaliéHHasi), MOJIb, MOJISIPHAs Macca, MOJIAPHBIA O00BEM, YIIIepOIHBIN
ckener, GyHKIMOHAJIbHAS TPYIIa, paguKayl, U30MepUsi, U30MEPbl, TOMOJIOTUICCKUMN PSJI,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCJIOPOA U a30TCOACpXKAILUE COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHECHUS); TCOPUM U 3aKOHBI
(Teopus cTpoeHHs opraHudeckux BemiectB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacCChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XMMUU; MUPOBO33PEHUYECCKUE 3HAHMS,
JIie)KalllMe B OCHOBE IOHUMAHUS INPUYUHHOCTA U CUCTEMHOCTH XMMHUUYECKUX SIBJICHUH,
(dakToNOrMYecKue CBEIEHHUS O CBOMCTBaX, COCTaBe, TMOJYYEHUH U 0OE30IMaCHOM
UCIIOJIb30BAaHUM  BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M NPAKTUYECKOUH
NEATENbHOCTY YEJIOBEKA,

chOPMHPOBAHHOCTh ~YMEHUW  BBISABIATH  XapakTEpHbIE TMPU3HAKU  TOHITHH,
YCTAHABIMBATh WX B3aUMOCBA3b, MWCIOJB30BAaTh COOTBETCTBYIOIIUE IIOHATUSA IIpU
ONMCAaHUU COCTaBa, CTPOCHUS U IIPEBPALLECHUN OPraHUYECKUX COCTUHEHNM;

chOpPMHPOBAHHOCTh ~YMEHUU HCIOJB30BaTh XUMUYECKYIO CHUMBOJIMKY IS
COCTaBIICHUS MOJEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHON) GopMym
OpPraHMYeCKUX BEIIECTB M YPABHECHUU XHMHWYECKHX DPEAKUWW, HU3TrOTABIUBATH MOJEIHU
MOJIEKYJI ~ OPTaHMYECKMX  BEIIECTB Ul  WUIIOCTPAUUM HX  XUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOECHUSI;

chOpPMHPOBAHHOCTh ~YMEHHMH  YCTaHaBIWBAaTh  MPUHAMICKHOCTh  H3YUYCHHBIX
OpPraHMYECKUX BEMIECTB IO UX COCTABY W CTPOCHHUIO K OMPEACIEHHOMY KIACCY/TPYIINe
coeiuHeHU  (YrJI€BOAOpPOABI,  KHUCJIOPOA U a30TCOAEpPKAIIME  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS), JaBaTh UM Ha3BaHHMs 10 CHCTEMaTHYECKOU
Homenknarype (IUPAC), a Takke NpUBOAWTH TPUBHAIbHBIE HA3BAHUS OTHAEJBHBIX
OpraHWYECKUX BEIIECTB (ITUJICH, NPOIMWIEH, alleTUIeH, S3TUJICHIJIMKOIb, TJIUIEPHUH,
denon, ¢dopmanpaerua, aueTadbleruja, MypaBbUHAs KHUCIOTa, YKCYCHas KHCJOTa,
OJICMHOBAsl KUCJIOTA, CTEApUHOBAs KUCIIOTA, TJIIOKO03a, (PPyKTO3a, Kpaxmal, LeJJIIJ103a,
TJTUIIMH);



c(hOpMUPOBAHHOCTh YMEHHUS OMPENENATh BUIbl XUMUYECKON CBSI3U B OPraHUYECKUX
COCIMHEHUAX (OJIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh  YMEHHUSI  MPUMEHSATH  TOJOXKEHUS  TECOPUM  CTPOCHHUS
opranndeckux BemectB A. M. byrnepoBa s 0OBsSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepuU30BaTh COCTaB, CTpOEHHE, (PU3nuecKue u
XUMUYECKHE CBONCTBA TUIMHMYHBIX MPEACTaBUTENEH pa3IWYHBIX KJIACCOB OPraHUYECKUX
BelllecTB (METaH, 3TaH, dTWICH, IPONWICH, alleTWIeH, OyTaaueH-1,3, metunoyraaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, ATWJICHTJIUKOJIb, TJIUIEPUH, (DEHOJ, alleTaabAerul, MypaBbuHas
U YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmall, IeJITI0JI03a, aMHUHOYKCYCHAas KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN C UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJOPOJTHOTO CHIPhS
(HedTh, IPUPOHBIN Ta3, Yrojhb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE MPUMEHEHUE
IPOJIYKTOB MEePepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS MO XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMaA, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTa pPEaKIUU IO
U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WUJIU TMPOIYKTOB
peaKiumn);

c(hOpMUPOBAHHOCTh YMEHHH BIIQJeTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX METOJax
HAy4YHOTO TO3HAHMS, MCIIOJIB3YEMBIX B XUMHUMU MPU HU3YYEHUU BEUIECTB M XUMHUYECKUX
sSBiIeHUN (HAOIIOJEHUE, H3MEPCHHE, OHKCIICPUMEHT, MOJCIMPOBAHHUE), HCIIOIh30BaTh
CHUCTEMHBIC XUMHWYECKUE 3HAHUS [JI TPUHSITUS PEIICHUNW B KOHKPETHBIX >KU3HEHHBIX
CUTYallMsX, CBSI3aHHBIX C BEILIECTBAMH U UX MPUMEHECHUEM;

chOopMUPOBAaHHOCTh yMEHUM COOJIFOAATh TpaBUJIA TIOJIB30BAHHUS XHMHYECKOMU
TIOCYJION M JTa0OpaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBuiia oOpalieHus ¢ BeleCTBaMu
B COOTBETCTBHUH C MHCTPYKIUSIMHU TI0 BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hopMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBITIOJHATH XUMUUYECKUI IKCIIEPUMEHT
(TpeBpallleHus OpraHUYECKUX BEIIECTB MPU HarpEeBaHUM, MOJyUYCHUE ITUIICHA U U3yUYCHHUE
€ro CBOMCTB, KQUECTBEHHBIC PEAKIIUU OPraHUYECKHUX BEIIECTB, JACHATYpaIUs OCIKOB MpH
HarpeBaHWM, IIBETHBIE peakIuu OEJIKOB) B COOTBETCTBHH C TIPAaBUJIAMH TEXHHUKH
0e30macHOCTH TpH OOpallleHWHd C BEIIeCTBAaMH H JaOOpaTOPHBIM 00OPYIOBAaHUEM,
MPEACTABIATh PE3YIbTAThl XMMHYECKOTO0 SKCIEPUMEHTa B (PopMe 3amucu ypaBHECHHM
COOTBETCTBYIOIIUX PEaKIili U (HOPMYIMPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

chOpMHUPOBAaHHOCTh  YMCHHH  KPUTHYCCKH  aHAJIM3UPOBATh  XHUMHYECKYIO
nH(pOpMaNHIO, TIOJyIaeMyI0 U3 Pa3HBIX MCTOYHHUKOB (CpeCcTBa MAacCOBOW MH(OpMAIUH,
WNuTtepHer u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIFOMATHh MPABHUJIA IKOJOTHYECKH IEIeCO00pa3HOTO
MOBEJCHUS B OBITY M TPYIAOBOM AEATEIHHOCTH B IENAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KAIOIIEH NPUPOJHOM Cpelibl, OCO3HaBaTh OMNACHOCTb BO3JACWUCTBHUS Ha JKUBBIC
OpTraHU3Mbl OIpPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMAs cMbIca moka3arens [1/1K,



MOSICHATh Ha TMpUMEpax CHOcOObl YMEHBIIEHUS U NPEJOTBPALLIECHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

st OOydalolUXcsl C€ OrPAaHMYCHHBIMH BO3MOXXHOCTSIMHU  3/I0POBBSI:  YMEHUE
MPUMEHSThH 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEILECTB U XUMUYECKUX
SIBJICHU;

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYaroIIMXCA: YMEHHME MCIOJIb30BaTh pelbeHO-
TOUEUYHYIO cUCTeMY 0003Hauenuit JI. bpaitns nns 3anucu XuMuyeckux GopMyit.

11 KVIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas u HeopraHuuecKkas XUMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMUUYECKOM COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJM XMMHUU B MMO3HAHUU SBJICHUN TPUPOJILI, B HOPMUPOBAHUU
MBIIUICHHUS U KYJbTYPhI JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM J1JIsI
peleHrs MPaKTUUECKUX 3aJa4 U JKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIQJICHUE CUCTEMOW XMMUUYECKUX 3HAHUMN, KOTOpas BKIIIOYAET: OCHOBOIIOJAraroIue
MOHATHUS (XUMHYECKUN DJIEMEHT, aTOM, H30TOTl, S-, p-, d- 3JIEKTpOHHBIE OpPOUTAII AaTOMOB,
WOH, MOJIEKYyJia, MOJIb, MOJISIPHBI OOBEM, BaJEHTHOCTb, AJIEKTPOOTPULIATEIHLHOCTD,
CTeNeHb OKHCIICHHUSA, XHMHU4YecKash CBs3b (KOBAJIGHTHas, WOHHAs, MeTaJUIMdecKas,
BOAOPOAHAs), KpHUCTAJUIMUECKas pEIIETKA, THUIbl XHUMUYECKUX pEaKluil, pacTBOp,
ANEKTPOJIUTHI,  HEBJEKTPOJMUTHI,  DJIEKTPOJIUTUYECKAs  AUCCOLMALHNSA, OKHUCIHTEIND,
BOCCTAHOBHTEIIb, CKOPOCTh XUMHUYECKON PEaKIMU, XUMUUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbl (T€OpHUS JJIEKTPOJUTUUECKOM JAHMCCOIMALMKU, Mepuoandeckuit 3axkon J[. .
MeHzeneeBa, 3aKOH COXPAaHEHUSI MacChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBpALICHUS
SHEPIUM MPU XUMHUUYECKUX PEAKLMAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SA3BIK XUMHH,
MUPOBO33PEHUYECKHNE 3HAHUS, JIEKAIIUE B OCHOBE MOHMMAaHUA MPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, ()aKTOJIOTUYECKHUE CBEJICHUS O CBOWCTBAaX, COCTaBE,
MOJIYYCHHH ¥ O€30TaCHOM HMCTIOJIB30BAHUH BAXKHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY
U MPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTH, ~YMEHUW  BBISBISATH  XapakTEpHbIC TMPU3HAKU  TOHSTHH,
YCTaHABIMBAaTh KX B3aWMMOCBS3b, MWCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS NIPHU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

chOpPMHPOBAHHOCTh YMEHWUU HCIOJIB30BaTh XUMUYECKYIO CHUMBOJHMKY  JJIS
cocTaBjieHUs (OpMYJ BEIIECTB U YPaBHEHUU XMMHUYECKHUX PEAKIUH, CHUCTEMATHYECKYIO
HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEJIbHBIX HEOPTAaHUYECKUX BELIECTB
(yrapHslii ra3, yrieKuciblii ra3, aMMHuak, raiméHasi U3BeCTh, HEraleéHas U3BeCTh, TUThEBas
co/ia, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpEAENsATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMHYECKHX AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBSI3H



(koBaneHTHAsl, WOHHAs, METAJUIMYecKasi, BOJOPOJHAs) B  COCAUHEHHUSX, THUII
KPUCTAJTUYECKOW PEIIETKM KOHKPETHOrO BellecTBa (aTOMHasi, MOJICKYJIsIpHAsi, MOHHAas,
MeTaJUTMYECKasi), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJICHKHOCTh HEOPTaHUUECKUX
BEILIECTB IO WX COCTAaBYy K ONPEACIEHHOMY KJIAcCy/TpyIIe COEAMHEHUU (MPOCThIC
BEIIECTBA — META/UIBl M HEMETAJJIbl, OKCHJbI, OCHOBAaHHS, KHUCIOTHI, amM(dOTepHbIE
TUAPOKCHUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT Mepuogaudeckoro 3axoHa J[. .
MeHnneneeBa W JI€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapakTEpPU30BaTh JJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JeMeHTOB 1—4 mnepuogoB Ilepuoandeckoil CUCTEMBbI XUMHUYECKUX
anemenToB J[. . MenpeneeBa, UCTIONB3ys MOHATUSA «S-, P-, d-DJIIEKTPOHHBIE OpOUTAIINY,
«OHEPreTUYECKUE  YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM  HW3MEHEHUsSI  CBOMCTB
XUMHUYECKUX DBJIEMEHTOB M MX COCIMHEHUM mo mnepuoaam u rpynnam Ilepuoandeckoit
cucTtemMbl Xumudeckux snemeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE XUMUUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETHUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMM BEUIECTBAMHM C TOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

cOpPMHUPOBAHHOCTh YMEHHSI KJIACCU(PUIIMPOBATH XUMUYECKHE pEaKUud TI0
pPa3TUYHBIM MPU3HAKAM (YHCIY U COCTaBY pearupyrollnx BEIIeCTB, TEIIOBOMY 3(PdeKTy
peakiuy, U3BMEHEHHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTU PEAKIUHU, YIACTHIO
KaTajau3aTopa);

c(OpPMHPOBAHHOCTh YMEHHH COCTABJIATH YPaBHEHHS PEAKIUN Pa3TUYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHbIC YPAaBHEHHS PEaKIMii HOHHOTO OOMEHa, YUUThIBAsl YCIOBUSA, MPHU
KOTOPBIX 3TH PEaKUUH UAYT J0 KOHLA;

c(hOpMHPOBAHHOCTh YMEHUI IPOBOJUTH PEAKIIUU, TOATBEPKIAIONINE KaUeCTBEHHBIH
COCTaB pPa3JIMYHbIX HEOPraHMYECKHX BELIECTB, PACIO3HABATH OIIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTH YMEHUU pacKpbIBaTh CYLIHOCTb OKHCJIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIIMI MOCPEJACTBOM COCTABJICHHUS JJIEKTPOHHOTO OanaHca 3THUX
peaKLunii;

chOpPMHUPOBAHHOCTh yMEHUH OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUH
peaknuu OT Pa3TUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BATh XMMHUYECKHUE TMPOIIECCHI, JICKAIINE B
OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHS CEPHOM KHCIOTBI, aMMHAKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHLUIMAX U IKOJIOTUYECKUX
npo0JieMax XMMHUYECKOT0 MTPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUS C UCIOJIB30BAHUEM MOHSATUS
«MaccoBasl JI0Jsl BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHUN Ta30B MPU XUMUUYECKUX
peaKkIusix, Macchl BEIIECTBA WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOTO 3¢ dekra
pEaKIUM Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, NMPEBPAILCHUS U COXPAHCHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh yMEHHUN COOJIOAATh TpaBUja TOJb30BAHUSA XUMHUYECKOU
MOCy1I0M U J1abopaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUU C HHCTPYKIMSIMU IO BBITOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTMBITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITIOJHATH XUMUYECKUI IKCIIEPUMEHT
(pa3nokeHne TMEepPOKCHJIa BOJAOPOJAA B MPUCYTCTBUHU KaTalM3aTopa, OMPEACIICHUE CPEIIb
pacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHHUE Pa3IAYHbBIX
(hakTOpOB HAa CKOPOCTh XMMHUUYECKOUN pEeaKIuu, peakiiui KOHHOIr0 OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPUJI-AHUOHBI, Ha KAaTHOH aMMOHWUS, peIIeHUe
IKCTIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaMm «Metamiel» u «HemeTamib») B COOTBETCTBUH C
npaBUJIaMU TEXHUKU OE€30TMAaCHOCTH TMPU OOpAIICHUH C BENIECTBAMHU M JIA0OPAaTOPHBIM
000pyTI0BaHUEM, TIPEACTABISATH PE3yJIbTaThl XUMHUUECKOTO IKCIIEpUMEHTA B (popMe 3anucu
ypaBHEHUM COOTBETCTBYIOIIUX peakiuid u (OpMYyJTUpPOBaTH BBIBOJBI Ha OCHOBE ATHUX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  aAHAJU3UPOBATh  XHMHUUYECKYIO
uHbOpMAIIMIO, TOJy4aeMyl M3  pa3HBIX HCTOYHUKOB  (CpelcTBa  MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIONATH MPaBUIIa IKOJOTHUYECKH IEIeCO00pa3HOro
MOBE/ICHHSI B OBITY U TPYAOBOU JESITEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KAIOWIEH NPUPOJHONW Cpelibl, OCO3HABaTh OMNACHOCTh BO3JCHCTBUS Ha KUBBIE
OpraHu3Mbl OMNpENEIEHHBIX BEIIECTB, MOHUMas cMbica mnokazatens [IJIK, nmoscHiITs Ha
npUMepax CHocoObl YMEHBIICHHS M TMPEAOTBPAIICHUS MX BPEIHOTO BO3JCUCTBUS Ha
OpraHu3M YeJIOBEKa;

Uisi  OOy4aromUXCsi € OTPAaHWYCHHBIMU BO3MOMKHOCTSIMH  3JIOPOBBSI:  YMEHHUE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKHUX
SIBIICHUM;

JUTSL CIICTIBIX U CIA0OBUASIIMX OOYYArONIMXCS: YMEHHE HCIOJIb30BaTh PElbeHO-
TOUCUYHYIO cCUCTeMy 00o03Hauenwuit JI. bpaitns nms 3anucu xumudeckux GopMyt.
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