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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma TO XUMHUHU CpeIHEro oOmero oOpa3oBaHus Ha 0a30BOM YpOBHE
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
mporpaMmbel  cpenHero  oOmiero  oOpa3oBaHuWs, — MPEICTAaBICHHBIX B  (heaepasbHOM
roCyJapCTBEHHOM 00pa3oBaTeNbHOM CTaHgapTe cpeaHero oOmero obOpasoBanus (IIpukas
MunuctepctBa npocBenienns Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O BHeceHHH
M3MEHEHHNH B (eiepalbHBI TOCYIapCTBEHHBI 00pa30BaTEbHBIA CTAHIAPT CPEAHEro OOIIEero
o0Opa3oBaHUs, YTBEPKICHHBIM TpHUKa3oM MuHHCTEpCTBa 0Opa3oBaHWsI W Hayku Poccuiickoi
@enepamun ot 17 mas 2012r.Ne413y), denepanpHoii pabodeld mporpaMMbl Y4eOHOTO MpeaMeTa
«Xumus» (6a3oBbiii ypoens), OOIT COO u yueOHoro miana ['BOY rumuazum r. Cei3panu, a
TAKK€ HA OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX pE3YyIbTaTOB JyXOBHO-HPaBCTBEHHOI'O
Pa3BUTHSL, BOCIUTAHUSU COLMAIN3AIIMN 00YJarOINXCs, IPEJICTaBICHHBIX B pabouel nmporpamme
Bocrutanus [ BOY rumuaszuu r. Ceizpanu.

OBIIASI XAPAKTEPUCTHKA VYYEBHOI'O TIPEJMETA «XUMWSI.BA30OBBIN
YPOBEHDb»

OcHOBY NOJAXOJOB K pa3paboTKe MNporpaMMbl O XUMHHM, K OIpENEICHHUI0 o0Ien
CTpaTeruu 0O0y4eHus, BOCOUTaHUS U Pa3BUTHUS 0OydalolUXcs CPEeACTBAMU y4eOHOTO MpeaMeTa
«Xumus» g 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIIENTyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJICHHOCTH IeNeH, COJEp>KaHUs, pe3ylbTaToB OOy4eHHUS U
TpeOOBaHUH K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3zoBaHue, NoJy4yaemMoe BBITTYCKHUKAMU
00111€00pa30BaTEIPHON OpPraHU3aIliy, SBISETCS HEOTHEMJIEMOW YacThI0O MX OOpPa30BAHHOCTH.
OHO CIIy)KUT 3aBEpILAOLIUM 3TallOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEH, NPHUCYIIMX IEJIOCTHOH CHCTEME XHUMHUYECKOTO 0O0pa3oBaHHs. OTH
LIEHHOCTH KacaloTCsl MO3HaHUs 3aKOHOB MPHUPOJbI, (GOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH
KYJIbTYpPBI U€IOBEKa, a TAK)KE SKOJOTHYECKH 0OOCHOBAHHOTO OTHOMIICHHS K CBOEMY 3JJ0POBBIO U
npupoaHoi cpene. Peanusyercs xumuueckoe oOpa3oBaHHe 00ydalOIIUXCS HA YPOBHE CPEIHETO
obmrero obpazoBaHMs CpeACTBaMU Y4eOHOTrO mpeaMera «XHMUs», COACpPKaHWE U TMOCTPOCHHE
KOTOPOTO OIpeNeieHbl B IporpaMMe MO0 XUMUU C Y4€TOM cHelupuKd HayKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOIbI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAaKkKe C Y4ETOM OOIINX
1enei ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMbI CPEIHEro OO0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MrpaeT 0coOyl0 poJib B COBPEMEHHOM
UMBUIIU3AIMU, B CO3JJaHUHM HOBOI 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(dbopMHUpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE IEJIOCTHOTO MPEICTABICHUS
00 OKpy’KarolleM MUpPe KaK O eIWHCTBE MPUPOJIBI U YeJIOBeKa, KOTopoe (GopMHUpYyeTCss B XUMUU
Ha OCHOBE MOHMMAHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MUpPa, OCO3HAHHS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYSI C JAPYrUMH €CTECTBEHHBIMH HAyKaMH, XHUMHsS ~cTana
HEOTHEMJIEMOW YacThbl0 MHUPOBOM KYIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEUIHOTO Tpyaa U
KU3HU KakJoro ujeHa oOuiectBa. CoBpeMeHHAsi XMMUSl KaK Hayka co3uaresbHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HampaBjeHa Ha pelIeHHe IOOANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
Yel0BEYECTBA — CHIPHEBOM, YHEPIEeTUUECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH B OXPaHbl
310pPOBBS.

B cooTBercTBUM ¢ OOmMMHU LEISIMH U TPHHIMIIAMH CpeaHero oOIiiero obOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb U3YYEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYYalOIIUXCs, HEOOXOAUMYIO UM ISt
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEUTHOTO BKIIOUEHHS] B JKU3Hb COIMYMA,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiromiMHu ~ TIpeaMeTa «XUMHUS»  ABISAIOTCS  0a30Bble KypChl —
«Oprannueckass xumus» U «OOmas ¥ HeopraHWYeckas XHMHs», OCHOBHBIM KOMIIOHEHTOM
COJIep>KaHUsl KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HAayKH: cHCTeMa 3HAHUU 10 HEOPraHU4YeCKOn
XUMHH (C BKIIOYCHHEM 3HAHUN U3 00IIeld XUMHHM) M OpraHudeckoil xumuu. PopMupoBaHue



JAHHOW CHUCTEMBI 3HAHUU MPU MU3YYCHUH MpeAMeTa 00eCIeYBACT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIINX MOHITHIA, 3aKOHOB ¥ TEOPUN XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHuIecKast
XUMHs» CHOPMHUPOBAHA B MPOTPAMME 110 XHMHH Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3yYCHHIO
y4eOHOro Marepuaia W OOYCIOBJICHA HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce€ OPraHMYECKOM XHMHH BELIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUSI OPraHWYECKUX COCAMHCHHH, a
TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHX M JJICKTPOHHBIX IMPEJACTABICHUNH O CTPOSHUHU BEIIECTB.
CBenennsi 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCIUHCHHM. B Kypce OpraHMYecKOd XUMUU TOIYYar0T
pa3BuTHEe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MIPEACTABICHUSI O XUMUYECKON CBSA3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIN Y.

[Ton HOBBIM yriOM 3peHHs] B mpeaMere «XUMus» 0a30BOTO ypOBHS paccCMaTpHUBACTCS
W3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro O0Opa30BaHUsI TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01as 1 HeoOpraHWYecKass XUMUs» O0y4JaIOIUMCS TPEIOCTaBISETCS BO3ZMOXHOCTh OCO3HATH
3HAYECHHE MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOOJIOTHUYCCKUX TIO3HITHM,
IyO)Ke TOHATh WCTOPUYECKOE HM3MEHEHHE (YHKIMM STOro 3akoHa — OT oOoOmiaromen 10
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWN O BaXKHEWIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MMPUMEHEHHH, a TAK)KE€ O XUMHYECKUX PEAKITUAX, UX CYIIIHOCTA U 3aKOHOMEPHOCTSIX TPOTEKAHUS
nomonHsieTcs B kKypcax 10 w11 kjmaccoB  3JeMEHTaMH  COJCPKaHUS, HMEIOMIUMHU
KYJIbTYPOJOTHYECKH M TPUKIATHONW XapakTep. OTH 3HAHHMA CIOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XMMHHM C JPYTUMHU HayKaMH, DPacKphIBalOT €€ posib B IO3HABaTENbHOM U
MPAKTUYECKON JIEeSTEIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBKEHHUSA K IMPOLIECCY
TBOpUYECTBA B OOJIACTH TEOPUU M MPAKTUUECKHUX MPHIIOKEHUNH XUMUU, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIUIO U MPUMEHATH €€ JUIsl TIOTIOJHEHHs] 3HaHUM, peuIeHus
MHTEJUIEKTYaJIbHBIX U 3KCIEPUMEHTANbHBIX HCCIE0BATENIbCKUX 3a1ad. B 1emom coaepkanue
ydeOHOro npeaMera « XUMUsS» JaHHOTO YPOBHSI U3Y4€HUSI OPUEHTHPOBAHO HAa (OPMUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIi MOHMMaHUs (QUIOCOPCKUX UICH, TaKUX Kak:
MaTepHUagIbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHM4ecKoro Mupa, 00ycIOBICHHOCTh CBOMCTB
BEIIECTB X COCTAaBOM M CTPOCHHEM, II03HABAEMOCTh MTPUPOIHBIX SBJICHUHN MYTEM SKCIIEPUMEHTA
U PpEHIeHHs] MPOTUBOPEUYUIl MEXAYy HOBBIMH (DaKTaMU U TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAHHE POJIM XUMHUU B PELICHUH SKOJIOTMYECKUX MpoOsieM, a Takke mpodiieM cOepeskeHus
SHEPreTHYECKUX PECYPCOB, ChIPbsl, CO3JJaHMsI HOBBIX TEXHOJIOTUI U MaTEpUATIOB.

B mmaHe pemeHus 3amad BOCHHTAHMS, Pa3BUTHUS W COLMAIM3AIMH  OOydYaIOLIUXCS
MPUHATHIE TPOTPAMMOM MO XUMHUU TMOIXOAbI K ONPEACNCHUIO0 COACPKAHHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHHBEPCATbHBIX yYEOHBIX JNEHCTBHM, MMEIOIINX
0a30BoO€ 3HAUCHUE JJISl PA3IUYHBIX BUJOB ACATEIBHOCTHU: pEIIeHUs MPpoOiIeM, MOMCKa, aHAIu3a U
00paboTkn uHGMOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOH U
HCCIEA0BATENbCKOM AESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUM XUMHHU.

IEJIX WM3YUEHUS VYYEBHOI'O IHPEIMETA «XUMMUSA.BA30BBIN
YPOBEHDb»

B mpakTuke npenogaBaHus XUMUHU Kak Ha YPOBHE OCHOBHOTO 001I[ero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHus, TNPU  ONPEAETCHUH  COAEPKATEIbHOM
XapaKTEPUCTUKU LeJeHd HU3y4eHMs] MpeIMeTa HalpaBiICHUEM NEPBOCTENEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpHu3HAETCS (OPMUPOBAHHE OCHOB XUMHYECKOW HAayKW Kak oOjacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW [EATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUs TakoM MOAXOJ K
ONPENICTICHUIO LIeNIeH U3YUYEeHUsI IIPEIMETa SABIISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO MaHHOW TOYKE 3pPEHMS TJIABHBIMHU LEIIMHU HM3YYEHHUS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBisItOTCS:

e (opmupoBaHue CHCTEMBl XUMUYECKHMX 3HAHUW KaK BAXKHEUIIEH COCTABIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeXKAT KIIOUEBBIC MOHATHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUH XHMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE WU
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHUH MUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C ICTOPUEH X pa3BUTHUS M CTAHOBJICHUS;

e (dopMupOBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS BEIIECTB U
XAMHYECKUX PEAKINi, HEOOXOUMBIX I MPUOOPETCHHUS YMEHUN OPUEHTHUPOBATHCS B
MHUpPE BEIICCTB M XUMUYCCKHUX SBIICHUH, UMEIOIINX MECTO B IIPUPO/IE, B MIPAKTUICCKON 1
MOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHMH M CIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HaOJMIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM MpaBWil O€3011acHOrOo
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, comepxarenpHas XapakTepUCTUKA LieJiel U 3ajad U3Y4eHUs MpeaMeTa B
MPOrpaMMe 10 XUMHH YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MIPHOPUTETAMH B
cucteMe cpenHero oodmiero odpazoBanus. CerofHs B MPEnoaBaHUU XUMUU B OOJIbIICH CTENEeHU
OTIAETCs MPEANOYTEHUE PAKTHUECKOW KOMITIOHEHTE COAepKaHusl 00y9deHHUs, OpPUEHTHPOBAHHON
Ha MOJATOTOBKY BBIMMYCKHHKa 00IIe00pa30BaTeNbHON OpraHu3alliy, BIAJCIONIEro He HabopoM
3HaHWH, a (PYHKIMOHAIGHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHHSIMH aKTHBHOTO
MTOJTyYCHUS 3HAHUW Y TIPUMEHEHUS UX B PEATbHOM KU3HHM TS PEIICHUS TPAKTHYSCKUX 3a/1a4.

B cBs3u ¢ 3TMM TpW W3yYeHHHM TmpenMeTa «XHMHUsS» JOMUHUDYIOIIEe 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIN U 3a7a4uu, KakK:

ajanrtanus  OoOydalolIUMXcsi K  YCIOBUSAM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIJIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM;

dbopmupoBaHre y OOy4JaIOMUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMITETEHIIUM),
HMMEIOLIUX YHUBEPCAIbHOE 3HAYEHHE JUIS PA3IIUYHBIX BUJIOB AEATEIBHOCTHU: pEeUIeHHs MpoOiIeMm,
MOMCKa, aHamuM3a W o0paboTku WHOOPMAIKMK, HEOOXOJUMBIX MJIsi MPUOOPETCHHs OIbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B TMO3HAHMM XUMHH, a TaKXKe JUIsl OLCHKU C
MO3UIUI PKOJIOTUYECKON OE30MaCHOCTH XapaKTepa BIUSHUS BEHIECTB U XMMHUYECKUX MPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO CPeLy;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CrnocOOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBBIE 3HAHUS MO XHMHH B
COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOMCKA U aHaIKu3a y4eOHOM U HAyYHO-MOMYJISIpHON MH(GOPMAIUH XUMHUYECKOTO
COJIepKaHNUS;

(dhopMHpoBaHHE U pa3BUTHE Y 00YyUJaIOIIUXCSA aCCOLMATUBHOTO U JOTHYECKOTO MBIIILICHHUS,
HaOMOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOpPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEJACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B TyMAaHUCTHYECKOW HaIpPaBICHHOCTH
XUMHH, €€ BaXHOW pOJMM B  pEIIEHWHd TJI00aNbHBIX  MpOOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOTOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPaHEHHUs MPUPOIHOTO
paBHOBECHUS, OCO3HAHMsSI HEOOXOJIUMOCTH OEpeXHOTO OTHOLIEHHS K TPUPOAE M CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHS OMbITA MCIOJIb30BAHUS MMOJYYCHHBIX 3HAHUN IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHUSMHU.

MECTO YYEBHOT O IPEJIMETA «IUTEPATYPA» B YYUEBHOM IIJIAHE
B yueObHOM miaHe cpenHero oomiero oOpa3oBaHus MpeaMeT «XUMHsD 0a30BOTO yPOBHS
BXOJIUT B COCTaB MpeIMEeTHOI 061acTi «EcTecTBeHHO-HAYYHbIE TPEMETH.
OO1ee 4uCIIO YacoB, OTBENEHHBIX IS U3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
oOrrero oopa3oBanus, coctapiset 68 wacos: B 10 wiacce — 34 yaca (1 yac B Hezenro), B 11 kinacce
— 34 gaca (1 gac B HezIeTIO).



COJEP)KAHUE OBYYEHMUA 10
KJIACC
OPITAHUNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHMYeCKOl XUMHHU

[Ipenmer opraHuveckoi XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYEHUE B NOJYyYCHHUU
HOBBIX BELIECTB U MaTepuayioB. Teopus cTpoeHUs opraHuueckux coequnenuii A. M. byrneposa,
e€ OCHOBHbIE MNoyOXKEeHUs. CTpyKTypHbIe (DOpPMYJIbl OPraHMYECKUX BellecTB. [omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl U3Y4YE€HHs BELIECTB M UX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYecKUX BEUIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYeCKHUX BELIECTB, HAONIOJEHWE U ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELLECTB MPU HarpeBaHu! (IJIaBjieHre, O0YIIIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJNKaHBI: COCTaB W CTPOCHHME, TOMOJIOTHYECKMM psa. MeTaH W 3TaH — mpocTeimmue
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MUecKHe M XUMHUYECKHe CBOWCTBa (peakuuH 3aMelleHus U
TOpPEeHUs ), HaX0XK/I€HHE B IPUPO/JIE, MTOTyYEeHUE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH PsiA. DTUIIEH U MPONUJIEH — MPOCTEHIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MYECKHE W XMMUYECKHE CBOWCTBA (peakUuu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIMMEPHU3aLliN), TOJIyYeHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u merwnOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMUUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psAA. AIETHUICH —
MPOCTEHINNIA TTPEACTaBUTENh aJTKUHOB: COCTAaB, CTPOCHHUE, (DU3NIECKUE M XUMUUYECKUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apenbl. beH3on: cocTtaB, CTpoeHHE, (PU3NYECKHE M XHMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YeHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolucmea (peakyuu 2aio2eHupo8aHus U HUMpo8auus), noiyyeHue u
npumeneHnue. TOKCUYHOCTb aPEHOB.

['eneTnyeckas CBSI3b MEXKY YIJI€BOJOPOJAMH, IPUHAJIKAIIUMH K PA3JIUYHBIM KJIACCaAM.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 u nomnyTHble He(TAHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl TniepepaOOTKH HEPTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HedTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKu.

OKCHepUMEHTaIbHbIE METObl U3YUYECHHSI BEUIECTB M MX MPEBPAIICHHI: 03HAKOMJIEHHUE C
oOpa3iamu miacTMacc, KayaykoB U pe3uHsbl, kojuiekuuu «Hedte» u «Yrome», MogenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TajJOreHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnble 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 0o0BbEMa, KOIWYECTBA
HCXOJIHOTO BEIEeCTBA WM TMPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xanye opranu4ecKue CoeiMHeHHA

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHON: CTpPOEHHe, (u3MUecKue u
XMUMHYECKHE CBOWCTBA (PEakIMU C aKTHMBHBIMH METaJJIaMH, T'aJIOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHble CBSA3M MEXIy MOJIEKYJIaMHu cupToB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeJloBeKa.

MHoroaToMHbBIE CHHUPTHL. JTUJICHIJIMKOIb W TIHIEPUH: CTpOeHHe, (usmueckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEJIOYHBIMU METAJNIAMH, KAUYeCTBEHHAs peakius Ha
MHOTOAaTOMHbIE cnupThl). [lelicTBue Ha opraHu3M uenoBeka. l[IpuMeHeHHE TiulepuHa U
STUJICHTJIUKOJISL.




@deHosl:  CTpOEHHE MOJIEKYJbl, (U3MUECKHEe M XHUMHYECKHE CBOMCTBA.
TokcuunocTs penona. [Ipumenenue enona.

Anpnerunpl U kemouwvl. DPOpPMaNbAETHI, aLETAIbACTHI: CTpOeHue, (Qusnueckue u
XMMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBICHMS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAasi KUCJIOTHI:
cTpoeHue, GU3NICCKIEe U XUMHUYSCKHE CBOMCTBA (CBOMCTBA, 00IIUE JJIs KJIacca KUCIIOT, PeaKIIUs
TepuHKANNN), TONydeHHe W mnpuMeHeHune. CreapuHOBas W OJEHMHOBAs KHCIOTHI Kak
MIPECTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MbIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEHUCTBHE.

CrnoxHble 3pHUpBl KaK MPOU3BOJHbIE KapPOOHOBBIX KUCIOT. ' MAPOIU3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. bronorudeckas poJib KUpPOB.

VYrieBojapl: cocTaB, KiaccuuKaius yriieBoaoB (MOHO-, - U TIoJiMcaxapubl). [ moko3a —
MIPOCTEHIINIT MOHOCAXapU/I: OCOOCHHOCTH CTPOCHHS
MOJIEKYJNbI, (U3NYECKHEe U XMMHMUYECKUEe CBOMCTBa (B3aumoaelctBue ¢ ruapokcuaoM menu(ll),
OKHUCJICHHE aMMHauHbIM pacTBOpoM okcuna cepedpa(l), BoccraHoBieHHE, OpOKEHNE TIIOKO3bI),
Hax0XJEeHWE B TpHUpPOJE, NMPUMEHEHHEe, Ouosjoruueckas poiib. PotocuHre3. Dpykroza Kak
M30MEp TIIIOKO3BI.

Kpaxman u memmono3a Kak npupoaHble momuMepbl. CTpoeHne Kpaxmalia M IeJUTFONIO3BL.
du3nueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKcIepUMEHTATbHBIE METOABI HM3Y4YCHHs BEIIECTB W WX MPEBpAIICHUI: TPOBEICHHE,
HaOJIO/IeHUEe W ONHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAueCTBEHHBIC
peakiuuu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHosia okcuaoMm wmeau(ll)), mMHOroaTomHbIX
cnupToB (B3ammMojeicTBre TiuiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTtBopoM okcuaa cepeopa(l) m ruapoxkcumom wmemu(Il), B3ammonericTBue
Kpaxmaja C HOJOM), MPOBEICHUE TMPAKTHUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnrie 3agaun.

Borunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa peaklUHU IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepkalye OpraHuuecKrue COeMHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHuveckue coeannenus. Ou3nueckrue u XuMUYECKUe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe riauinuHa). buonorunueckoe 3HaYeHHE AMHHOKHCIOT.
IlenTnael.

benku kak npupoiHble BBICOKOMOJIEKYIsipHbIe coenuHeHus. [lepBuyHas, BTOpuYHas U
TpeTHYHAasi CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJIKOB: THJIIPOJHU3, JE€HATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCrepUMEHTAIbHBIE METOJIbI W3Yy4EHUsl BEIIECTB W MX IPEBpallleHUil: HaONIOJIeHUE U
OTHCAaHHE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OENKOB IpPH HAarpeBaHHUM, I[BETHHIC
peakiuu OeIKOB.

BrbicokoMoJiekysipHbIe COeTUHEHHUS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMEp, IMOJIIMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPH3allUY, CPedHss MoJekyinspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOIMMEpHU3aLiis U MOJTUKOH ICHC AL,

DKcIepUMEHTAIbHbIE METO/Ibl M3YYEHUs BELECTB M UX MPEBpAIlEHH: 03HAKOMIIEHUE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC, KaydyKOB.

MeXIpeIMeTHbIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH NP U3YUYEHUN OPTaHUYECKOM XUMHH B
10 kmacce ocymiecTBIsETCS 4Yepe3 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TOHATHH, TaK W TOHATHH, SBISIOIIMXCS CHUCTEMHBIMH Ui OTACIBHBIX IHPEAMETOB
€CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OOmie ecTeCTBEHHO-HAYYHBIC MOHATHS: SBJICHHE, HAay4yHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIacCUPHUKAIM, MEePUOAUYHOCTh, HAOIIOACHUE, HU3MEpEHHe,
SKCHEPUMEHT, MOJIETTUPOBAHUE.

®dusznka: MaTepusi, JHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3NYECKUE BEITMYMHBI M €IMHHIIBI
WX U3MEPEHUSI.

buonorusi: knerka, opranmsM, Ouocdepa, oOMEH BeIIeCTB B OpraHu3me, (POTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEIecTBa (OCIIKH, YIIIeBOIbI, XKHUPHI, (pepMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHonorus: muieBble MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTaHMSI, MOIOILIME CPEACTBA,
JIEKApCTBEHHBIE 1 KOCMETHUYECKHE TPETapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMHU

XuMuyeckuil aneMeHT. AtoMm. Sapo aroma, H30TOMBL. DJEKTpOHHas 000JI0YKa.
DHepreTuyeckre ypoBHH, TOAYPOBHH. ATOMHBIE OpOUTanu, s-, P-, d- amemMentsl. OCOOEHHOCTH
pacrpeiefieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JEMEHTOB TIEPBBIX UETHIPEX TEPHUOIOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuomuueckas cucrema xumMuueckux osnementoB JI. .
MenneneeBa. CBs3b IepUOAUMYECKOro 3akoHa U Ilepronnyueckoil CHCTEMBI XHUMHUYECKUX
anemeHntoB [[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 TpyNnaMm 1 neprojaM. 3Ha4€HHUE MTEPUOINYECKOTrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUYeCKas CBsI3b. BUIbl XUMUYECKOW CBsI3M (KOBaJIeHTHAst
HEMoJIApHasl W MOJIApHAs, WOHHAs, MeTajudeckas). MexaHu3Mbl 00pa30BaHUS KOBaJICHTHOMN
XUMUYECKON CBSI3M (OOMEHHBIN M IOHOPHO- aKIenTOpHbIN). BogoponHas cBs3b. BalleHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonarue o aucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOMJHBIE pPacTBOPHI.

MaccoBas 10715 BelllecTBa B pacTBOpE.

Knaccudukanuss Heopranmyeckux coeauHeHuid. HoMeHkiaTypa HEOpraHHYECKHUX
BellecTB. ['eHeTHyeckass CBSI3b HEOPraHWYECKUX BEIECTB, IMPUHAICKAIUX K pPa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanuss XUMHUYECKHX pEakIUil B HEOPraHUYecKOW u
OpPraHMYEeCKON XUMHH. 3aKOH COXPAHEHHUs MAacChl BELIECTB, 3aKOH COXPAaHEHUs U MpPEBPAlLlCHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3nUuHbIX (PakTopoB. OOpaTUMbIE peakiHu.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSL.
[Tpunanun Jle larense.

DnextponuTtnueckas auccouuarnus. CuibHble U crnabbie 2MeKTpoluThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHas, 1IeJI0UHAs.

OKHCIUTENBHO-BOCCTAHOBUTENLHBIE PEAKIUH.

DKCHepUMEHTAIbHbIE METOJbl M3YyY€HHUs BEHIECTB W UX NPEBPAICHUN: JEMOHCTpaus
tabnun «llepuoanueckas cuctema xuMmuueckux snemeHToB J[. M. MennaeneeBa», u3ydeHue
MoJeNel KPUCTATMYECKUX pemETOK, HaOMIoJeHHe U ONHMCAHWE JIEMOHCTPAI[MOHHBIX U
nabopaTOpPHBIX OMBITOB (pa3joXKeHHe MepoKCcHUaa BOAOPOJa B MPUCYTCTBUU KaTaau3aropa,



OIIPENEIICHUE CpeAbl PACTBOPOB BELIECTB € IOMOLIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHUE MpaKTHUECKo paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKON pEaKLUN».

Pacuérnble 3agaun.

Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM IIOHATHS «MACCOBas 10JIS BEILIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxenune HemerauioB B Ilepuoguueckoil  cuctemMe XMMHUYECKUX
anemenToB JI. VM. MenzaeneeBa u 0OCOOEHHOCTU CTpOEHUS aTOMOB. DuU3MYECKHE CBOWCTBA
HEMETAJIOB. AJUTOTPOIIUSI HEMETAIUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHUE CBOMCTBA BAXXHEHIITMX HEMETAJUIOB (TaJIOTE€HOB, Cephl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COETUHEHHH (OKCUIO0B, KUCIOPOACOAEPKAIIMX KUCIIOT, BOJAOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIJIOB M X COEIUHEHH.

Mertamel. [lonoxenue meramioB B [lepronueckoil cucteMe XMMHUYECKUX AJIEMEHTOB /I,
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J04YeK aToMOB MeTayyioB. OoOmiue
¢uznueckue cpoiictBa MeTaiwioB. CIjlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4eHus MeTauioB. [IpruMeHneHne MeTasioB B ObITY U TEXHHUKE.

DKClepUMEHTAIbHbIE METOJbl M3Y4YEHMsI BEIIECTB M MX MpEeBpallleHHil: H3yuyeHue
KoJuleKiuu «MeTamibl U CIUIaBbl», 00pa3loB HEMETAJIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3ama4, HaOIIo/leHWe M ONHMCAHME JEMOHCTPALMOHHBIX M JIaOOpAaTOPHBIX  OIBITOB
(B3auMozelicTBUE THIPOKCHUIA AIOMHUHUS C PAacTBOpaMHU KHCIOT W IIelOoYell, KauyeCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce wid o0bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMM BEIIECTB, pacyéThl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U KH3Hb

Ponps xumuu B 00eciedeHHH YKOJIOTUYECKOMN, SJHEPTETUUECKOM M MUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAWIUHBL. [loHATHE O HAydHBIX METOJaxX ITO3HAHUS BEIIECTB M XUMHUYECKUX
peaKui.

[IpencraBienuss 00 OOMMX HAayYHBIX NPUHLUINAX [POMBIIUIEHHOTO IOJIYy4eHUs
BaKHEHIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUAJIOB: BAXHEUIINE CTPOUTEIbHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepuasbl, KPacku, CTEKJIO, KepaMmHKa, MaTephasibl Ui 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC YA0OpEHMUS.

XUMHS W 3JI0POBbE YEJIOBEKA: IMpaBWJIa HWCIOJIb30BaHUS JICKAPCTBEHHBIX IPEIapaToB,
MpaBuiIa 6€30MacHOTO UCIIOJIb30BAHUS MTPETapaToOB OBITOBOY XUMHUHU B TIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanu3arust MeXMnpeMETHBIX CBsI3el MpU U3ydeHUHU OOIIe U HEOPraHWUYECKON XUMUU B
11 kmacce ocyIecTBISeTCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK U MOHSTHUH, SIBISAIOIIUXCS CUCTEMHBIMU JUISI OTAENIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIA (DakT, THMOTEe3a, 3aKOH, TEOpus,
aHallu3, CUHTE3, KIACCU(PHUKAIUS, IEPUOTNIHOCTh, HAOMIOICHNE, IKCIIEPUMEHT, MOJISTUPOBAHHE,
U3MEPEHUE, SIBJICHUE.

®dusnka: marepus, SHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PaMOaKTUBHOCTh, MOJIEKYJa, YHEPTeTUUECKUN ypOBEHB, BEIIECTBO, TENO, 00bEM, arperatoe
COCTOSTHUE BEIIEeCTBA, GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kierka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTSHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

Texnonorust: XUMHUYECKas  IPOMBILIIEHHOCTb,  METaJLUIyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepUasos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/JICTBO, IuIIeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi IPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB, IEKTPOHHASI MPOMBILIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUS
JIMMHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3yJabTaTaM OCBOCHHSA OO0yYarolIMMHCS
IIpOrpaMM cpejHero oOuiero o0pazoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
HayuHo-meToanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-JESTENBHOCTHBIM MOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOGHUS IpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero o0Opa3oBaHus
BBIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOM TPAKIAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Y4EHHIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKUX TPAIUIINKA 0a30BOM HAyKHU XUMUH,

TOTOBHOCTb M CHOCOOHOCTh OOYy4aroIIMXcs PYKOBOJCTBOBAaThCS B CBOEH JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, HPUCYLIUMH IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pazoBaHus;

HaJIMYME MPABOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PpEe3yJabTaThl OCBOCHUS HpeAMeTa «XUMHs» AOCTUraloTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEJIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMH  POCCHICKOro
IpaXXJIaHCKOro O0OIIecTBa, NPHUHATBIMU B OOLIECTBE HOPMAaMM M IpaBUJIaMH IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUs, CaMOPa3BUTHUS M HPABCTBEHHOTO CTaHOBJIECHUS
JMYHOCTHU 00y4aroIUXCs.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPaXaroT cHOPMHUPOBAHHOCTH
ONbITa [O3HABATEJIbHON M MPAKTHUYECKOM JEesATEITbHOCTH OOYydYaloOUIMXCsl IO pealu3aluu
IIPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpasaancKoro BOCIATAHMSI:

0CO3HAHUS 00YUAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, yBaKeHHS K
3aKOHY H TIPABOTIOPAIKY;

IPEJCTABICHHS O COLMAIbHBIX HOPMAaX M IIPaBMIAX MEKIMYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOMH JEATENLHOCTH TIPH CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHyy yueOHbIX M TI03HABATENbHBIX 337124, BBITIOTHEHHH XMMUUECKHX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPHHAMATH MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHTBI JPYTHX
TIPY aHAM3€ PA3TMYHBIX BUIOB yUeOHON NesTeIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHMS

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIEOUI0 OTEYECTBEHHOMU
XUMUH;

YBOXKEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU MU MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKEHHUS HAyKH €CTh Pe3yNbTaT JJIUTENbHBIX HAOMIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B TIOJYYEHUM U TMOCJIEAYIOUIEM aHaJIU3e



nHGOpMAIINY O IEPEAOBBIX JOCTHKEHHUIX COBPEMEHHON OTECUECTBEHHON XUMHUU;

3) 1yX0BHO-HPABCTBEHHOr0 BOCIHHTAHHS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalldd, CBS3aHHBICE C XUMUYCCKUMU SIBJICHUSMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJICHHWE W TOCTYNKH CBOUX TOBApPHUIICH C TMO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX TOCTYIKOB;

4) ¢hopMupoBaHus KYJIbTYpPbI 310POBbS:

MOHMMAaHUS [IEHHOCTEH 310poBOTO M Oe3omacHoro oOpasza XU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUIECKOMY 3I0POBBIO;

coOo/IeHns MpaBmil O€30MacHOTO OOpalIeHHs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHWMaHUS [EHHOCTH TPaBWJ WHAMBHIYAILHOTO W KOJUIEKTHMBHOTO 0€30TacHOTO
MOBEJICHHSI B CUTYAIIMSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHMS TOCIEACTBUI M HENPUATHS BPEIHBIX TPUBBIYCK (YIIOTPEOICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TpynoBoro BocnuTanus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKON JIEATEILHOCTH,
0OIIECTBEHHO TIOJIE3HO, TBOPUYECKOH 1 APYTUX BUIAX JESITEITBHOCTH,

YCTaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEHICHHM MPAKTUYECKUX 337ad CONUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETo Kiracca, IIKOJIBI);

WHTEepeca K MPaKTHUYECKOMY H3YYCHHUIO MpodeccHuii pa3iudHOTO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBOXEHUS K TPYIy, JIOAIM TpyAa U pe3yiabTaTaM TPYAOBON JEATENbHOCTH; TOTOBHOCTHU

K OCO3HaHHOMY BBIOOpPY HWHAMBUAYAJIBHONW TpPaeKTOPHH
oOpasoBanus, Oynymiei npodeccun u peannuzanuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) KO0JIOTHYECKOr0 BOCIIUTAHUS ;

9KOJIOTUYECKH 11EeJIECOO00PA3HOTO OTHOIICHUS K PUPOJE, KaK HCTOYHUKY CYIIIECTBOBAHHS
JKM3HH Ha 3emIie;

MMOHMMAaHHMS TJI00AJTLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM, BIUSIHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIbI;

0CO3HaHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JEHUCTBUM, NPUHOCIILIUX BPEd OKpYXKarolled NPUPOJHOU cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpPEeIIPUHUMAEMBIX
JICUCTBUHN U IPEJOTBpAIIATh HUX;

HaJu4Musl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, 3KOJIOTMYECKOM KYyJIbTYpbl, OIbITA
NESATENbHOCTH  SKOJIOTMYECKOM HANpaBJIEHHOCTHU, YMEHHS PYKOBOJCTBOBAaTbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHOU MPAKTHKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UICOJIOTUH XeMo(oouu;

7) HeHHOCTH HAYYHOT0 TIO3HAHMS:

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPaKTHKY;

MOHUMaHUS CHeuM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
palMoOHATBHOTO HAYYHOTI'O MBIIIJICHHS, CO3/JAaHUHU LIEJIOCTHOTO MPEACTAaBICHUS 00 OKpYyKarolieM
MHUpE KaKk O €JUHCTBE IMPHUPOABI M YEJIOBEKA, B NO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEM MU
peleHn: mpoodaeM coOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

Y6C)K,I[éHHOCTI/I B 0Cc0001 3HAUMMOCTH XUMMWH JJIA COBpCMCHHOfI OUBUIM3alIN. B
et FYMaHHCTHqCCKOﬁ HaIpaBJICHHOCTHU U BayKHOM POJin B CO3AaHNHN HOBOI1 0a3bI MaTCpHaHBHOﬁ
KYJBTYPHI, peliCcHun T T100aITbHBIX HpO6J'ICM yCTOI\/'I‘-II/IBOl" (8} pa3BUTHUA

YCJI0oBCUCCTBA — CBIpLeBOﬁ, 3HepFeTquCKOﬁ, MHMIIEBOM M 3KOJOTHMYECKOM 6C3OHaCHOCTI/I, B



pPa3BUTHHM MEIUIIUHBI, 00ECNEYCHUH YCIOBHH YCIICITHOTO TPYAA M YKOJOTUYECKU KOM(POPTHOMH

KU3HU KaXI0TO YWIeHa 00IIeCcTBa; eCTECTBEHHO-HAYYHO I rPaMOTHOCTU: TOHUMAaHUS
CYIIIHOCTH METOJIOB TIO3HAHMS, MHCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,

CIIOCOOHOCTH HCIIOJIB30BAaTh IOJIy4aeMble 3HAHUS Ui aHAIW3a W OOBSICHCHUS SIBICHUMA

OKpPY’KaIOILIEro MUpa u

MPOUCXOAAIINX B HEM HM3MEHEHUW, YMEHHUs JeJaTh OOOCHOBAHHBIC 3aKIIIOUEHMS HAa OCHOBE

Hay4YHBIX (DAKTOB ¥ IMCIOIIUXCSI JAHHBIX C IEJTBIO IMOJTYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUYSCKUE 3HAHMS JIJISl PEIICHUS TTPOoOIIeM
B peaJIbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JESITENbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €camMO00pa30BaHUIO, K
AKTUBHOMY TIOJIyY€HHUIO HOBBIX 3HAaHMA 1O XUMHUM B COOTBETCTBUU C I>KHU3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3au4HbIX cdepax npodeccHoHaTbHON
NESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHSI yuyeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYuMble s (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTIIMHAPHBIE
(MexnpeMeTHbIE) OOLIeHAYYHbIE TOHITHS, OTPaKaroIINe LET0CTHOCTh HayYHOU KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOJOB IMO3HAHUWA, NUCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BC€HOICCTBO,
SHEPTHs, SBJICHUE, MPOIECC, CUCTEMa, HaydHBIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEI0BaHUE, HAOIIOICHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

yYHUBEpCaJbHblE  ydeOHbIe  JelcTBHs  (TIO3HABaTEIbHbIC, KOMMYHHKaTHUBHBIC,
peryiasTuBHBIC), obecrneunBarone (GopMupoBaHue (GYHKIIMOHATBHON TPAaMOTHOCTH |
COLMAIBHOM KOMITETEHITHH 00yYaroIuXcs;

CHOCOOHOCTh 00yJaronmxcs UCMOJIb30BATh OCBOCHHbIE
MEXTUCIMITMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHBIC ydcOHBIC NIEHCTBHS B
M03HABATEIBHOM U COIUAILHON TIPAKTUKE.

MeranpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCUCTBUSMH.

OgiajieHne YHUBEPCAJIBHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH e CTBHAMM:

1) 0a30BbIe JJOrHYecKHe AeliCTBUSA:

CaMOCTOSTENLHO dbopmynupoBathb 51 aKTyaJIu3upoBaTh npobinemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEICIIATh eIl  JeATENbHOCTH, 3aaBass  mapaMeTpbl U KPUTEPpUHU  HX
JOCTUXKEHHSI, COOTHOCHUTD PE3YIbTaThl ACSITEIbHOCTU C IOCTABJICHHBIMU IIEIISIMU;

WCIIOJIb30BaTh IPHW OCBOCHUM 3HAHUM TPUEMBI JIOTHYCCKOTO MBIIUICHUS — BBIACIATH
XapaKkTepHble TPU3HAKU TMOHATUI W yCTaHABIMBATh HUX B3aHMOCBS3b,

HCI0JIb30BAaTh COOTBETCTBYIOIINE OHATUS U1 O0BSICHEHUS OTJENbHBIX (DAKTOB U SABJICHUA;
BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KiacCU(UKAIIMK BEIECTB M XUMUYECKIX PEAKIIHIA;
YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEX1Y U3y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, IEAYKTHUBHBIC, [0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI 1 3aKJIFOUCHUS;

MIPUMEHSTH B MPOIIEcCe MO3HAHUSA, UCIIONb3yeMble B XUMUU CUMBOJIMUYECKHE (3HAKOBBIE)
MOJenu, MpeoOpa3oBhIBATh MOAETHHBIC MTPEICTABICHHS — XUMHUYECKU 3HAK (CHMBOJ) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XUMUYECKOM peakIuu — TMPU PEHIeHUH y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aJad, MTPUMEHSATh HA3BAHHBIE MOJIEJIbHBIE MPEJICTABICHUS
JUISI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUN.

2) 6a30BbIe HCCIeN0BATEIbCKHE Ael CTBHS:
BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIHL;



dopmynupoBaTh IENM M 3aJaud  HUCCIEAOBaHMSA, HCIOIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHBIE BOTIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS TUIIOTE3HI 110 POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMM CaMOCTOSITEJIBHOTO IIJIAHMPOBAHUS M IPOBEJIEHUS YUEHUYECKHUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OPMYIUpOBaTh OOOONIEHHS W BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MpOJAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENbCKONM W IMPOEKTHOW JIESTEITBHOCTH,
MPOSIBJIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pELIECHUs
MIPaKTUYECKUX 3a71a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B IO3HAHMUSI.

3) pa6ora ¢ undopmanmeii:

OpUEHTHPOBATbCA B PA3NIMYHBIX MCTOYHMKAX HHGpopMauuu (HAy4yHO- MOMYyJspHas
JuTepaTypa XMMHYECKOIO COJEep)KaHus, CIOpaBOYHbIe 1ocoOusi, pecypcbl HMHTepHera),
aHAJIM3UPOBaTh HH(OPMALMIO pPAa3IMYHBIX BHAOB U (GOpPM MPEACTABICHUS, KPUTHYECKH
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHblE METOJbl IMpPH TMOUCKE U OTOOpe
nHpopmalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOpPETaTh OMBIT MCIOJIb30BaHUS HH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (JOpPMY IMpeacTaBiIeHUs] MHPOPMAUH (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIUIBI, PUCYHKH U JIpYTHeE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpEACTBA IpH paboTe ¢ XUMHYECKOH
nHpopMalnuel: NPUMEHATh MEKNpeaMeTHble (pu3nueckne W MaTeMaTHYECKHWE) 3HAKU |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAIJIAJHOCTH.

OsgJiaieHHe YHHBePCAIbHBIMH KOMMYHHKATHBHBIMU JeiiCTBHAIMU:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXK/JIaeMOW TEMbl B XOJI€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO  BBITIOJIHEHUS
IIPEUI0KEHHOH 3a/1auH;

BBICTYNIaTh C INpe3eHTaluell Pe3ylbTaTOB MO3HABATEIbHON NEATEIbHOCTH, HMOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPU  BBIIOJHEHUU XHUMHUYECKOTO
JKCIEPUMEHTA, IPAKTUYECKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3ydyaeMbIX BEILECTB,
peanu3anuu y4eOHOro npoekra M (opMyaupoBaTh BBIBOJBI IO pe3yibTaTaM HPOBEAEHHBIX
HCCIIEZIOBAHUI ITyTEM COIIACOBAHUS MO3ULMN B X0/1€ 00CYXIeHHsI U 0OMEHa MHEHHSIMU.

OBJ1ajieHHe YHMBePCAIbHBIMHU PeryJISTHBHBIMH 1CHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISATH CBOIO IO3HABATENIBHYIO JIEATENILHOCTD,
onpenenss e€ Leau M 3a/auyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
Ipe/UlaraéMblii alropuT™M AEHCTBHM IPU BBIOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3hHEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOTy4eHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEM JESATENbHOCTM Ha OCHOBE CaMoOaHajiu3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KITIACC
[IpeamerHbie pE3yIbTaThI OCBOCHHUS kypca  «OpraHuueckas XUMUSD»
OTpaXaroT:
c(hOpMHPOBAHHOCTh MpeICTaBICHUMA 0  XUMHYECKOU COCTaBJIAOILIEH

CCTCCTBCHHO-Hay‘{HOﬁ KapTHUHbI MHpPa, pOJIM XUMHHU B [TIO3HAHHUU SIBJICHUI MpUupoabl,



B (OPMHUPOBAHUU MBIIUICHUS W KYJIBTYPbl JHYHOCTH, €€ (QYHKIIMOHAIBLHON TPaMOTHOCTH,
HEOOXOIUMOM IS PelIeHUs] MPAKTUYSCKUX 3a7a9 U IKOJOTHIECKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO H IIPUPOJIHON Ccperie;

BJIAJICHUE CHUCTEMOM XMMHWYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JICKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas w
COKpaméHHas), MOJIb, MOJIApHAs Macca, MOJIPHBIA O0O0BEM, YIICPOJHBIA  CKEIeT,
(yHKIMOHATBHAS TPYIIA, PagdKal, W30MEpHs, HU30MEpPbl, TOMOJOTUYCCKUI psij, TOMOJIOTH,
YTIEBOJAOPOIBI, KHCIOPO M a30TCOJIEPIKAIINE COCTUHEHHS, MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI ); TCOPHH M 3aKOHBI (TEOPHUS CTPOCHUS OPTaHHIECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHUPOBO33PEHYCCKHE 3HAHMS, JIGKAIIHNE B OCHOBE TOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SIBJICHHM, ()aKTOJIOTHYECKHE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH ¥ 0€30MTaCHOM HCITOJIb30BAHNHU BAKHEHITUX OPraHUIECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeJIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC TPU3HAKH MMOHSATHH, YCTaHABIIUBATh
WX B3aUMOCBSI3b, UCTIOJIE30BATh COOTBETCTBYIOIINE MTOHATHSI IIPH ONMMCAHUU COCTaBa, CTPOCHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHH HWCIOJH30BAaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (hOPMYJT OpraHHYECKUX BEIIECTB
Y YPaBHCHHHA XUMWYCCKUX PEaKIWH, M3TOTABIIMBATH MOJICIH MOJIEKYJ OPraHWYSCKUX BEIIECCTB
JUTS. WJUTFOCTPAITIH HX XUMHUYECKOTO M ITPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMCHHI YCTAHABIIMBAThH MPUHAICKHOCTh U3yUECHHBIX OPraHUIeCKUX
BEIIECTB IO HMX COCTaBy M CTPOCHHMIO K ONPENCTIEHHOMY KiacCy/Tpylie COeIUHEHH
(YrneBonopoJipl, KHUCJIOPOA M  a30TCOAEpXAllMe COEAUHEHMsS, BBICOKOMOJEKYJSPHbIE
COCIMHCHMS), N1aBaTh UM Ha3BaHWs 1Mo cuctematudeckod HomeHkinatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIE HAa3BAHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITWUJIEH, MPOTMMJIEH,
alleTWJIeH, OSTUJICHIJIUKOJb, TIULEpHH, (QeHos, ¢GopMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsi KUCJIOTAa, CTEapUHOBAas KHUCJIOTA, IJII0K03a, (PpyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHJbI XUMHUYECKOM CBSI3U B OPraHUYECKUX
coeMHEHUX (OIMHAPHBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUS NPUMEHSTH TMOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemecTB A. M. ByriepoBa st 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QHUIUYECKHE U
XMMHYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENCH PA3IMYHBIX KIIACCOB OPraHMYECKUX BEIIECTB
(MetaHn, 3TaH, OJTWJIEH, TPOINWJIEH, aleTwieH, OyraaueH-1,3, merunbyramueHn-1,3, Oenzodn,
METaHOJI, 3TaHOJ, STHJICHIJIUKOJb, TIUIEpPHH, (EHON, alleTalbIeru, MypaBbiUHas U YKCyCHas
KHUCIIOTBI, TIIOKO3a, Kpaxmall, LeJloNio3a, aMUHOYKCYCHas KHUCJIOTa), WLIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKUui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKHU YIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yroib), cHocoObl MX MepepabOoTKM M MPAaKTUYECKOe MpPHUMEHEHHE
MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00BbEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKIMH IO HU3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHI BIQ/IETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCHOIB3yeMbIX B XHMHUU TPU U3yYECHUH BEIIECTB U XUMUYECKUX SBIICHUHN
(mabnrofeHue, W3MEpPEHUE, OKCIEPUMEHT, MOJISIUPOBAHNE), UCHOIB30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUS JUIS IPUHSATHUS PEIICHHI B KOHKPETHBIX )KH3HEHHBIX CUTYAIIUSIX, CBS3aHHBIX
C BEIIECTBAMU U UX MIPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYI0HN U



nabopaTopHBIM 000PYOBAHKUEM, a TAKXKE MPaBHIIa 0OpAICHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO JaOOPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpallleHHs] OPraHUYECKUX BEIIECTB IPU HArpeBaHWM, MOJYYEHHE ITUIICHA U U3YYEHHUE €ro
CBOMCTB, Ka4yeCTBEHHBIC pEAaKIMM OPraHMYECKUX BELIECTB, JCHATypalus OENKOB IMpH
HarpeBaHUH, [IBETHbIE peakluu OEIKOB) B COOTBETCTBUU C IIpaBHJIAMU TEXHUKH O€30M1aCHOCTU
pu oOpalieHuy ¢ BEHIECTBAMH U JIA00OPaTOPHBIM OOOPYIOBaHHEM, MPEICTABIATh PE3YJIbTaThl
XHMUYECKOTO OKCIEpUMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMynHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopmanuu, UHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHMI cOONIOaTh MpaBUiIa HSKOJOTMYECKH II€JIECO00pa3HOro
MOBEACHHUSA B OBITY M TPYIAOBOW NEATENBHOCTH B IIENSAX COXPAHEHHUS CBOErO 3/I0pOBbA U
OKpY)Kalollel MPUPOTHOM Cpellbl, OCO3HABATH
OTMACHOCTh BO3JIEHCTBUS HA KHUBBIE OPIraHMU3Mbl OINpPEAEIEHHBIX OPraHUYECKHUX BEIECTB,
noHumas cmbica mnokazatens [IJIK, mosicHaTh Ha mnpuMepax CcHocoObl YMEHbBIIEHUS U
MIpeI0OTBPAILlEHUs] X BPEIHOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKa;

JUig 00ydarouuxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHUS BEUIECTB U XMMUYECKUX SBJICHUI;

JUIS CHETbIX U cI1a00BUIAIINX 00YJarOIIMXCs: YMEHHE UCII0JIb30BATh PeNbe(PHO-TOUEHHYIO
cucremy o0o3nauenuii JI. bpaiiis st 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeOopraHWyecKas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIISIONICH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHMM SIBIEHUM MpHUpPOAbI, B (GopMHUpOBaHUU
MBIIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTHYeCcKH OOOCHOBAHHOIO OTHOUICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3IeKTpOHHbIC OPOUTATM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIpDHBIA OO0BEM, BAJIGHTHOCTH, 3JEKTPOOTPUIATEILHOCTh, CTEHECHb
OKHUCJICHHS, XHUMHUYECKas CBS3b (KOBaJeHTHAas, WOHHAs, MeTaJUIMYecKas, BOJOpOJHAas),
KpUCTAJJIMYECKass  peméTka, THUIBI XUMHYECKUX  peakluid, pacTBOp, OIJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DIEKTPOJIUTHUECKAs AUCCOLMAINSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON  peakIHH, XHUMHYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
AIIEKTPOJIUTUYECKON aucconuanuu, mnepuonudeckuit 3akon JI. WM. MengeneeBa, 3akoH
COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHHS SHEPrHUH MPU XUMHUYECKHX
peaKnusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUH, MHPOBO33PEHYECKHE 3HAHUS,
JeXale B OCHOBE [OHUMAaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBIICHUA,
(bakToNOrMUecKue CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€30TacHOM HCIOJb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKH MOHSATHI, YCTaHABIUBAThH
HX B3aMMOCBSI3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMHCAHUM HEOPraHUYECKHUX
BEILIECTB U UX NPEBPAILECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS
dbopMyn  BemeCTB U YpaBHEHUH  XUMHUYECKHUX  PEaKIui,



cucremarnueckyro HoMmeHkiatypy (IUPAC) wu  TpuBuaibHblE Ha3BaHUS  OTAEIbHBIX
HEOPraHMYECKHX BEIIECTB (YrapHbI Tra3, VIIEKUCIbIM Ta3, aMMHaK, TramiéHas W3BECTh,
HeraméHasi U3BeCThb, IMThEBAsI COAA, IUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUH ONPEesATh BAIGHTHOCTD U CTENICHb OKUCICHHSI XUMHYECKIX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJl XMMHUECKOM CBA3M (KOBAJEHTHAsI, HIOHHAs,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COCIAMHEHUSX, TUIl KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BEIECTBA (aTOMHAsl, MOJIEKYJIsIpHas, MOHHAs, METAJNIMYECKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHUI;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPHHAIIC)KHOCTh HEOPTaHMUECKUX BEIIECTB
10 WX COCTaBY K OINpPeNeIEHHOMY KJIACCY/TPYIIe COSTUHEHNH (TIPOCThIE BEIECTBA — METAILIBI U
HEMETaJTbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

chopMUPOBAaHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuogudeckoro 3akoHa J[. W.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb DJEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUECKUX 31eMeHToB 1—4 neproaos Ilepuonnyeckoii cucteMbl XMMHUECKUX AieMeHToB Jl. .
MenpeneeBa, HCHONb3Ys HOHATHA «S-, P-, O- DIEKTPOHHBIC OPOHMTANINY, «IHEPTETHUCCKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMMHUYECKUX 3JEMEHTOB U HUX
COEMHEHUH 10 neproaaMm M rpynnam llepuoanyeckoit cuctemMsl XUMUYECKUX ieMeHTOoB /[[. .
MenneneeBa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (ONMUCHIBATh) 00ILME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKJATh CYIIECTBOBAHHWE M'€HETHYECKON
CBS3M MEXJy HEOPraHMYeCKMMHU BEIECTBAMU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIMiL;

C(OPMHUPOBAHHOCTb YMEHMs KJIACCHU(PUUIUPOBATh XMMHMUYECKHE PEAKLHU IO Pa3IMYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pearupyrolnux BeIIECTB, TeIIoBoMy J(ddexTy peakiuu,
W3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMUHbIX TUIIOB, OJHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHs, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH PEaKUMM, HNOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELIECTB, pAaCHO3HABaThb OINBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTb YMEHHUI PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO- BOCCTAHOBUTEIILHBIX
peakuuii MOCPeICTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OajlaHca ATUX PeaKIuil;

c(OPMHPOBAHHOCTb YMEHUH OOBSCHATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECUS B 3aBUCUMOCTH OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTtense);

C(OPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh XUMHUYECKUE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBILUIEHHOTO MOJY4YE€HHUS! CEpPHON KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npejcTaBieHui 00 OOMMX HAayYHBIX NMPUHLIMIIAX U SKOJOTMYECKUX IMpoliieMax XMMUYECKOIo
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHMH MPOBOAMUTH BBIYUCICHHMS C HCIOJb30BAHUEM MOHSTHUS
«MaccoBas JIOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B NpPU XUMHUYECKHX
peaknmax, Macchl BelIeCTBAa MM 00bEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMH BELIECTB, TEMJIOBOTO 3¢ ¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN COOJIOAATh MpaBHja MOJIb30BAHUS XMMHUYECKOW MOCYNOM U
nma0opaTOpHBIM 000PY/IOBAaHUEM, a TAKXKe MpaBuia OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATh XUMUYECKUH HKCIIEPUMEHT
(pa3nokeHHe MEepOKCHIa BOAOPOJAa B IPUCYTCTBUU KAaTajau3aTopa, OINPEAEICHUE Cpelbl
PacTBOPOB BEIIECTB € TIOMOIIbI0 YHUBEPCAILHOTO WHAWKATOPA, BIUSHUE PA3IUYHBIX (PakTOpOB
Ha CKOPOCTh XHMHYECKOW PEaKLMH, peakiMy HMOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLUUu Ha



cynbdar-, KapOOHAT- U XJIOPUJI-AaHHOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3adady I10 TEMaM «MeTtanaely Hu ((HeMeTaJIJIBI») B COOTBCTCTBUH C IIpaBUJIaMHU TCXHUKU
0€301MaCHOCTH MPH O0OpaIIeHUH C BEIIECTBAMU U J1a0OPATOPHBIM 000PYIOBaHUEM, TIPEACTABIATD
pe3yabTaThl XUMHUYECKOTO HKCIepUMEeHTa B (OpMe 3aluCH ypPaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, WHTepHeT u
JPYTuX);

cOpPMUPOBAHHOCTh YMEHHH COONMIOAATh MpaBHJIA HKOJOTWYECKH IEJIECO00Pa3HOro
IIOBCJICHUSA B 6I)ITy u TPYIIOBOﬁ ACATCIIBHOCTH B ILECJIAX COXpPaHCHHA CBOCTO 3J0POBbA H
OKpY’Karolllell IPUPOJHOM cpezbl, 0CO3HaBaTh ONACHOCTh BO3JCHCTBMS Ha JKUBBIE OPraHU3MbI
OHpGZ[GJ'IéHHBIX BCUICCTB, ITIOHUMas
cmbica nokazarens 1K, noscHaTe Ha npumepax cnocoObl YMEHbIIEHHUS U NPEAOTBPAILIEHUS UX
BpPEJHOI0 BO3/JCHCTBUS HA OPraHU3M YeJIOBEKa;

JIIs O6yan0HlI/IXC5I C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBBA: YMCHHUC NPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHUYCCKHUX ﬂBﬂeHHﬁ;

JUIS CHENbIX U c1a00BUASIINX 00Y4arOIIUXCs: YMEHHE UCII0IBb30BaTh PeIbe(hHO-TOUEUHYIO
cucremy o0o3nauenuii JI. bpaiiis st 3anucu XumMudeckux Gopmyi.



3.TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJEMHNYECKUX YACOB, OTBOJAUMBIX HA
OCBOEHHE KAXKJIOM TEMBI, 1 BO3MOXHOCTb NCIIOJIb30BAHMSA IO O TOU TEME
0P U HOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMHU

10 KJTACC

n/n

HaumMeHoBaHue pa3jiesioB
U TeM MPOrpaMmbIl

KoanuecTBo yacoB

Bcero

Kontponabu
ble paboThI

IIpakTHUec
KHe
padoTsI

DJIEKTPOHH ble
(undposbie)

o0pa3zoBaTe. bHbIE

pecypcbl

CnucoK HTOTOBBIX MJIAHHPYEMbBIX
Pe3yJIbTaTOB C YKa3aHHeM HX
¢ opmupoBanus

Cnoco0 oneHKHn
HUTOI'OBBLIX
IIAHUPYEM BIX
pe3yabTaTo B

Pa3nen 1. TeopeTnueckne 0CHOBBI Op

raHuYecKod XMMHUM

11

IIpenmer oprannyeckoi
XUMHH.

Teopus crpoenust
OpraHUYECKUX COCUHEHUI
A. M. byriepoBa

bubmioreka [IOK

https://m.edso
0.ru/7f413b3 8

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJTIOYAET: OCHOBOIIOJIATAOIIHE TIOHSITHS
(XMMU4eCKHiA

3JIEMEHT, aTOM, 3JIEKTPOHHAs

000J104YKa aTOMa, MOJIEKYJIa,

BaJICHTHOCTb, 3JICKTPOOTPHUIATENIFHO CTh, XUMHYECKas
CBSI3b, CTPYKTYpHast

(hopmya

(pa3BépHyTas u

COKpaI€HHast), MOJIb, MOJISIpHAST Macca, MOJISIPHBINA
00BEM,

VYerHbll onpoc,
TEPMUHOJI OTMUYEC
KUl TUKTAHT



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOIHEIH CKeNeT, (PYHKIMOHABHAS TPYIINA,
panuKan, n30Mepusi, H30MepHbI,
TOMOJIOTHYECKHUH PsiJl, TOMOJIOTH,
YIIIEBOIOPO/IBI, KHCIOPOA U

a30TCoJIeprKallie COSTUHEHHS,

MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI € COSIMHEHHUSI); TCOPHU U
3aKOHBI

(Teopusi CTPOCHHS OPraHUIECKUX

BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUs
MaccChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYCCKHM SI3BIK XUMUH;
MHUPOBO33pPEHUECKUE 3HAHUS, JIEXKAIIHE B OCHOBE
TOHUMAaHUA MPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYCCKHUX HBHCHHﬁ, q)aKTOJ'[OFI/I‘IeCKI/Ie CBCIACHUS
0 CBOMCTBAaX, COCTaBe, MOIYYEHUH U
0€30IM1acHOM HCIOJIb30BAHUH BAKHEHIIHX
OPTaHMYECKHUX

BEILIECTB B OBITY U Y CTHBIN OMPOC,
TEPMUHOIOTUYEC KUH AUKTAHT

IIPAKTUYECKOHN 1EATENbHOCTH

YeJIoBeKa

Hroro no pazneny

Paznen 2. YrieBoaoponbl

IIpenensHble
2.1 YIJIEBOIOPO/IbI — AJKAHBI

bubmioreka [IOK

https://m.edso
0.ru/7f413b3 8

cpOPMUPOBAaHHOCTH YMEHHH YCTaHABIMBATh
NPHHAUICKHOCTh M3Y4EHHBIX
OpraHHYECKUX BEIIECTB II0 UX

COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIaccy/rpyre

COCIMHEHHH (YrIIeBOIOPOIBL, KUCIOPO U
a30TCOZICpIKALIIe COCTUHCHUS,
BBICOKOMOJICKYIISIPHBL € COSANHEHHS ),
JaBaTh MM Ha3BaHUS MO CUCTEMATHYECKON
Homenknarype (IUPAC), a Takke mpuBOIUTE
TPUBHAJIbHBIC

Ha3BaHUS OTAEIBHBIX

OpraHNYEecKHX

VYerHblii onpoc,
TEPMUHOJ OT'HIEC
KUN JUKTAHT



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

2.2

Henpenensusie
YIJIEBOJOPOIBI: aJIKEHBI,
QJIKaJIMeHbI, AIKHHBI

Bbubmmoreka [IOK

https://m.edso
0.ru/7f413b3 8

cOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIHBATh
MPHHAICKHOCTh H3Y4EHHBIX

OpraHMYeCKUX BEIIECTB 10 UX

COCTaBY U CTPOCHHIO K OTPE/ICIIEHHOMY
KJIaccy/TpyIIe coelMHEeHHH (YTIeBOAOpOAbI,
KUCIIOPOJ ¥

a30TCoJIeprKallie COSTNHEHNS,

BBICOKOMOJICKYJISIPHBI

€ COeJIMHEHHS ), TaBaTh MM Ha3BaHHUS 110
cucrematrueckoii Homenknarype (IUPAC), a

TaK)Ke MPUBOJUTH TPUBHUATBHbIC

Ha3BaHHs OTJCTBbHBIX OPraHUYECKUX

BEIECTB (ITUJICH, MPOIHUIICH, alleTHIICH,
STHJICHIJIMKOJIb, TIIUICPUH, (HDEHOT,

(opmasaeri, aleTanbIer i, MypaBbuHas KUCIIOTa,
YKCYCHasi KHCIIOTa,

OJICMHOBAs KKMCJIOTa, CTEAPUHOBAs KUCIOTA, TIIFOK03a,
(hpykTo3a, KpaxMa, IeIII03a,

TJIAITAH)

VYcTHblit onpoc,
TEPMHUHOJI OTHUYEC
KUl JTUKTAaHT

2.3

ApomaTuyeckue
YIIIEBOJOPO/BI

bubmoreka [IOK

https://m.edso
0.ru/7f413b3 8

chopMHPOBAHHOCTh YMEHUIA

XapaKTepH30BaTh COCTaB, CTPOCHHE,

(uznueckue u

XMMHYECKHE CBOHCTBA TUINYHBIX
[IpeJICTaBUTENEH

Pa3IMYHBIX KJIaCCOBOPTaHMYECKHX

BEIECTB (METaH, 9TaH, STHIEH, IIPONWICH, alleTHIEH,
Oyraaued - 1,3, MeTunOyrayeH-

1,3, 6eH30I1, METAHOJI, YTAHO,

STUJICHIIIUKOIb, TIIHLEPHH, (EHOI, aleTalbIeru,
MypaBbUHas M YKCYCHast KHCIIOTBI, TIIIOK03a,
KpaxMall, [eJUTI0I03a, aMHHOYKCYCHAsI KUCIIOTa),
WILTIOCTPHPOBATh

TEHETHYECKYIO CBA3b MEXKIYy HUIMH YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLHH ¢
UCIIOJIB30BAaHUEM CTPYKTYPHBIX

hopmyi;

c(OpPMHUPOBAHHOCTH YMEHHS

XapaKTepr30BaTh HCTOYHHUKH

YIIEBOAOPOIHOTO

VYernblii onpoc,
TEPMUHOJ OT'HYEC
KUl TUKTAHT
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CBIPBS (HE(Th, MPUPOIHBINA Ta3, Yroib), CHOCOOBI
UX 1epepadoTKH U

MPaKTHIECKOe IPHMEHEHNE MPOAYKTOB
nepepaboTKH;

bubmmoreka [JOK
https://m.edso

c(hOPMHUPOBAHHOCTh YMEHHI COOTFOIATh MPABIIIA
9KOJIOTMUECKH 11eTIECO00PAa3HOTO

MOBEICHHUS B OBITY U TPYJIOBOH

JISSITEIIBHOCTH B LIEJISIX COXPAHCHUSI CBOCTO 3I0POBbS
u

OKPYXKAFOIICH MPUPOTHON CPEIbI, OCO3HABATH
OIMAaCHOCTh

BO3JICHCTBHSI HA )KUBBIC OPTraHU3MbI
onpenenEHHbIX

OpraHu4YeCKuX BEUICCTB, TIOHUMas CMBICIT
nokazarens [1JIK, moscHaTh Ha

VYcTHeIi onpoc,
TEPMHUHOJI OTHYEC
KW JTUKTAHT,
TECTUPOBA HUE

[Tpuponaxsie 0.ru/7f413b3 8 npUMepax crnocoObl YMEHBILICHHUS U
2.4 HCTOYHUKH 3 1 MIPEIOTBPAILEHHS UX BPEIHOTO
YIJIIEBOLOPOAOB U BO3IEHCTBHS Ha
uX nepepadborka OpraHM3M YelloBeKa
HUroro no pazneny 13 1

Pa3pen 3. Kuciiopoacoaepaxaume opr

AHUYCCKHE COCAUHCHUA

3.1

Cruptsl. @eHon

bubmioreka [IOK

https://m.edso
0.ru/7f413h3 8

chopMHPOBAHHOCTh YMEHUIA

XapaKTepH30BaTh COCTaB, CTPOCHHE, (PH3UIECKHIE
u

XHMMMYECKHE CBOIICTBA THITMYHBIX
[IpeJICTaBUTENEH

Pa3IMYHBIX KIIACCOB OPTAHUYECKUX

BellleCcTB (METaH, 3TaH, TUIICH, MPOIUICH, al[CTHIICH,
Oyramuen- 1,3, MeTrnOyTaareH-

1,3, 6eH3011, METAHOII, 3TAHOI,

ATHJICHTITUKOIIb, TJMIEPHH, (PEHO, alleTallbIACTU]I,
MYpaBbUHAS M YKCYCHAsl KUCIIOTBI,

TIIF0K033, Kpaxmal,

Pemenne
MIPaKTHIEC KUX
3aJa4, TECTUPOBa
HUE, YCTHBIN 0npoc
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EeJUTI0II032, aMUHOYKCYCHAsI KUCIIOTa),
WILTIOCTPUPOBATH

TEHETUYECKYIO CBSI3b MEXIy HUIMH YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUIA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX

opmys;

c(OpMHPOBaHHOCTH YMEHUS

XapaKTepH30BaTh UCTOYHUKU

YIIIEBOIOPOTHOTO CHIPBs (HE(TH, TPUPOTHBIH Ta3,
YTroJib), CIOCOOBI X NepepaboTKu U
MPaKTHIECKOe IPHMEHEHNE POAYKTOB
nepepaboTKH;

c(hOpMHPOBaHHOCTh YMEHUI TPOBOANTD
BBIYUCIICHUA [10 XUMHWYCCKUM

ypaBHEHMAM (Macchl, 00bEMa, KOJINYEeCTBA
MCXOHOTO BEIlECTBA WM TPOAYKTa

peaKIiH 1o

U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3
UCXOJIHBIX BEIIECTB WIN

IPOAYKTOB PEAKLUN); chOPMUPOBAHHOCTD YMEHUH
BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOHAX
HAYYHOT' O NTO3HAHMS, UCIIOJIb3YEMBIX B

XUMUH NIPYU U3YIEHUH BEIIECTB U XMMUYECKUX
sIBJICHWH (HaOMroneHue,

U3MEPEHHE,

9KCIIEPHUMEHT,

MOJIEIMPOBAHHUE ), UCTIOIb30BaTh CUCTEMHBIE
XMUMUYECKHE 3HAHWS U IPUHATHA

pelIeHN B KOHKPETHBIX )KU3HEHHBIX

CHUTYalusiX, CBI3aHHBIX C

BEILIECTBAMH U UX IPUMEHEHHUEM




c(hOpPMHUPOBAHHOCTh YMCHHI

XapaKTepU30BaTh COCTaB, CTPOCHHE,

(usmyeckue u

XHUMHUYECKHE CBOMCTBA THITMYHBIX
IpeacTaBUTENeH

Pas3INYHBIX KJIACCOB OPraHHIECKHX

BeIIecTB (OCH30I1, METaHOJI, STAHOII,
STUJIEHTIMKOIIb, TIIUIEPHH, (DEHO, alleTalbIeruI,
MypaBbHHAS M YKCYCHAsl KUCIIOTBI, TJIFOK034,
KpaxmaJl, HelII0/103a, aMUHOYKCYCHAs KMCIIOTa),

Pemenne npakrudec
KHX 3a7a4,
TECTHPOBA HHUE,
YCTHBIH onpoc

HILTIOCTPHPOBATh
TEHETHYECKYIO CBA3b MEXKIY HUMH YPaBHCHUSIMH
bubmorexa IJOK COOTBETCTBYIOIINX
https://m.edso XAMHYECKHAX PEaKIHil C UCIIOIb30BaAHIEM
Anbperunsl. KapOoHoBbIE 0.ru/7f413b3 8 CTPYKTYPHBIX
3.2 KUCIOTHI. CIIOKHBIE 7 hopmyi;
3¢upbI c(OpMHPOBAHHOCTh YMEHUSI
XapaKTepH30BaTh HCTOUHHKH
YIIIEBOZOPOIHOIO ChIPhs (He(Th, IPUPOAHBIH Ta3,
yroJib), CIIOCOOBI HX MepepaboTKu 1
IPAKTHYECKOE IPUMEHEHHUE IPOAYKTOB
nepepadoTKu
3.3 chOpMHPOBAHHOCTh YMEHUS Pemenue npaxruuec
XapaKTepH30BaTh HCTOUHHKH KUX 3a71ad,
YIIIEBOZOPOIHOTO CBHIPBs (He(Th, IPUPOAHBIH Ta3, TECTHPOBA HHE,
yTroJib), CIIOCOOBI MX MepepaboTKu 1 YCTHBIN OMpOoC
IPAKTHYECKOE IPUMEHEHHUE NIPOLYKTOB
Bbubmorexa LIOK nepepaboTK;
https://m.edso chOpMHUPOBAHHOCTH YMEHHUI TIPOBOANTD
VraeBonsl 3 0.ru/7f413b3 8 BBIYHCIICHHS 110 XUMHUIECKAM YPaBHEHHUSIM (MaCCHI,
00bEMa, KOITHYECTBA
HCXOJTHOT'O BEIIECTBA HIIM TPOIYKTA
peaKIuy 110
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OIHOTO U3
MCXOJTHBIX BEILECTB WU
MIPOIYKTOB PEAKIIHN)
Hroro no pazaeny 13

Paznen 4. A3oTcoaep:kaiiye OpraHnyecKie CoeAMHEHUs
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41 AMUHBI. AMAHOKHACIOTEL 3
Benkn

Bbubmmoreka [IOK

https://m.edso
0.ru/7f413b3 8

c(OpMHPOBaHHOCTh YMEHUH IJITAHUPOBATH U
BBITIOJTHATh XUMHYECKUI

9KCIIEPUMEHT (TIPEBPALEHNs] OpPTaHUIECKHX
BEILIECTB IPH HarpeBaHUY,

TIOJTyYeHHE STHIICHA U M3YUEHHE €r0 CBONCTB,
Ka4yeCTBEHHBIE PEAKIINU OPTaHUYECKUX
BEILIECTB,

JIeHaTypanys OEJIKOB IPH HarpeBaHWH,
[[BETHBIE PEaKIK OEIKOB) B

COOTBETCTBHH C

NpaBUJIaMH TEXHUKU 0€3011aCHOCTH TIPH
00pallleHNH ¢ BEIeCTBAaMH U J1a00paTopHbIM
000pyIOBaHUEM, TIPEIICTABIIATh

Pe3yIbTaThl XHMUYECKOTO

JKCTIEpUMEHTa B (popMe 3anKCH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuii u
(hopmynupoBaTh

BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB

Pemenue
pacyeTHsI X 3a7a4,
TECTUPOBA HHUE,
YCTHBIH onpoc

HUroro no pazneny 3

Pa3znen 5. BBICOKOMOHeKyJ'lﬂprIe COCIUMHCHUSA

IInactmacchl.
51 Kayuykmu. 2
Bonokna

bubmiorexa [IOK
https://m.edsoo.ru/7f4

13b3 8

chopMHPOBAHHOCTh YMEHHU COONIOATH TIPaBUIIA
9KOJIOTHYECKH 11e1eCO00pa3HOro

HOBEAEHMS B OBITY M TPYIOBOMH

JIEATENIFHOCTH B IIEIAX COXPaHEHHs CBOETO 3/I0POBbs
u

OKpY’KaroILEel MPUPOIHOI Cpeibl, 0CO3HABATH
OIaCHOCTh

BO3JICHCTBHS Ha KHMBbIC OPTaHU3MbI

onpenenéHHbIX

OpraHNYECKHX BEUIECTB, IOHIMAsi CMBICIT
niokazatens [1JIK, moscHsATh Ha

MPUMEPAX CIIOCOObI YMEHBIICHUS
MPEIOTBPALIECHNS NX BPEAHOTO

BO3JEUCTBUSA Ha

OpraHM3M YeI0BeKa; sl 00yJaroIuXCs C
OrpaHMYEHHBIMHU BO3MOXKHOCTSIMU 310POBbsI: YMEHUE
MPUMEHSTh 3HAHUS 00

OCHOBHBIX JOCTYIHBIX METOAX MO3HAHUS

BEIIIECTB U

XMMUYECKHX SIBICHUH;

VYerHblit onpoc,
TectupoBaHue,
TEPMHUHOJIOTHIEC
KUAN JUKTaHT
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Hroro no pazaeny

OBUIEE KOJIMYECTBO YACOBIIO 34 2 2
[MPOTPAMME
11 KJIACC
Kosmm4ecTBo yacoB Cnucok HMTOIOBbIX IVIAHUPYEMBbIX Cnocod  oueHku
Ne Tema ypoxa DJIeKTPOHHBIE pe3yJabTaToB c yKa3zaHueM uX HTOTOBBIX
n/n Konrpoasn|  Ilpakradeck nupposbie ¢hopmupoBanus TIAHUPYEMbIX
Bcero ble padoTh! | He padoThI o0pa3oBaTesbHbIE pPe3yJbTaTOB
pecypchl
Paznen 1. TeopeTnyeckne 0CHOBbI XMMHUH
11 CrtpoeHue aToMOB. 3 bubnuoreka [IOK PackpbIBaTh CMBICT M3y4aeMbIX MOHATHH (BBIABIATH UX  |PelieHne mpakTuyec
Iepnoanyeckuii 3aKoH U XapaKTepHbIe IPU3HAKH), YCTAaHABIMBATh UX KUX 3a]1a4, TECTUPOBa
IIepunoguueckast cucrema B3aUMOCBA3b. PaCKpBIBATh CMBICI IEPUOAUUECKOIO HUE, YCTHBIN Onpoc
XUMHUYECKUX DJIEMEHTOB 3akoHa [[. 1. MenneneeBa u 1eMOHCTPUPOBATh €TI0
JA.1. Menpneneesa CHCTEMaTH3UPYIOUTYI0, OOBSICHUTETIBHYIO 1
TPOTHOCTUYECKYIO (DYHKIUH. XapaKTepHU30BaTh
QIIEKTPOHHOE CTPOEHHE aTOMOB XMMUYECKHUX JIEMEHTOB
14 mepro0B, UCTIONB3YS TOHSTHS S-, P-, d-
QJIEKTPOHHBIE OPOHUTAIIH, SHEPTETHIECKUE YPOBHH.
OOBSCHITD 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XMUMUYECKHX 3JIEMEHTOB M UX COSIMHEHHH 110 IepHOaaM
u rpynnam [lepuognueckoit cucremsl Jl. 1. Menneneesa
CtpoeHne BemecTBa. bubmmorexa [IOK PackprIBaTh CMBICIT M3y4aeMBIX IMOHATHH (BBIIEIATh HX PacuéTHbIE 3a/1a4M; —
12 MHoroo0pasue BemecTs 4 XapaKTepHbIE NPU3HAKHU) M IIPUMEHATD 3TH MOHATHUSA TIPH  [pacy€eTh C
OIMICAaHNH COCTaBa M CTPOCHUS BEIIECTB, sl 00bACHEHHS UCITOIb30BaHUEM
OT/AENbHBIX (DAKTOB M siBIEHUN. OnpenensiTe BUABI MOHATHS «MacCOBas
XMUMHYECKOH CBs3M (KOBAJICHTHOW, HOHHOH, TOJIST PACTBOPEHHOT'O
METaJUTHIECKO, BOTOPOTHOMN) B COCTMHEHUSX; TUIT BCIIICCTBAY
KPUCTAJIIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA. 'YeTHBIi onpoc
OmnpenensiTh BAJIEHTHOCTb U CTEIICHb OKHCIICHHS
XMUMHYECKHX JIEMEHTOB B COSANHEHUSIX PA3IMIHOTO
cocraBa. [IpoBOANT BEIYHCIIEHHS C NCTIONB30BAHUEM
MOHSITHSI «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE»




XUMHUUECKUE PEAKIUU bubmmorexa [IOK OOBSCHITH 3aBECUMOCTh CKOPOCTH XUMHUYECKOW peakuuu|[IpakTiaeckue paboTh:
OT pa3inu4HbIX (pakTopoB. OnpenensTs Xapakrep Ne 1. Bnustaue
CMEIIEHHUsI XHMHUUECKOTO PABHOBECHS B 3aBUCUMOCTH OT  [pa3JIMYHBIX (haKTOPOB
13 6 BHelrHero Bo3aeiicteus (npuniwn Jle [aTtense). Ha CKOpPOCTb
CocTaBIsTh YpaBHEHUS PEaKLUi Pa3IndHbIX THIIOB; XMUMUYECKOH peaKIyy.
TIOJIHBIE M COKpPAIIEHHBIE ypaBHEHHS peaknii HOHHOTO | PacuérHble 3agaun: —
00MeHa, ydUThIBasl YCIOBHUS, IIPU KOTOPBIX 3TU PEAKLIHU [pacyeThl 110
UIyT 0 KOHIA. VICIonb30BaTh €CTECTBEHHO-HAYYHBIE  [ypaBHEHHAM
METO/IbI IO3HAHUS — MIPOBEJICHNE, HAOII0CHHE U XUMHYECKHX PEAKIHii, B
OITHCaHle XUMHYECKOTO IKCIIEPUMEHTa TOM YHCJIC
(IeMOHCTpaIMOHHBIE U JTa00paTOPHBIE OIBITHI, TEPMOXUMHUCCKUEC
NpaKTH4ECKUE PpaboThI): IO ONPEIENEHHIO CPEe/Ibl BOAHBIX pacy&Thl.
PAcTBOPOB BEIIECTB, PEAKIMIl HOHHOIO OOMEHA, BIUSHUIOY CTHBIH OIIPOC
pa3aryYHbIX (PAKTOPOB Ha CKOPOCTh peakituit. CiemnoBaTh
[IpaBUJIaM I10JIb30BAHUS XMMUYECKOM ITOCYJOH U
1a00paTOPHBIM 000PYIOBAHUEM.
Hroro no pazneny 13
Pa3nen 2. Heopranuyeckass Xumus
Merasl bubnuoreka [IOK PackpbIBaTh CMBICT M3Y4aeMbIX MOHSATHIA [Mpaktryeckue paboTer: Ne 2.
21 6 (BBIOENATH UX XapaKTepHbIC IPU3HAKN) U Pemienue sKcriepuMeHTaTbHBIX
MIPUMEHSTh AT MOHATHA [IPU ONIMCAaHUK COCTaBa 3a7a4 1o TeMe «MeTaiby.
U CTPOEHHS BEIIECTB, IS O0BSICHEHHS Pacuérnble 3agaun: — pacueTsl
OT/ENbHBIX (DaKTOB U siBIeHHH. OOBACHATD Macchl (00beMa, KOTHUeCTBa
00LIMEe 32aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB  |BelleCTBa) IPOLYKTa PEAKIIUH,
PIEMEHTOB — METAJUIOB M X COEANHEHHH C €CIIM OJTHO M3 BEILECTB JaHO B
Y4ETOM CTPOCHUSI UX ATOMOB U MOJIOXKEHHUA B [BHJIC PACTBOPA C OIPEICTICHHON
Ilepnoguueckoil cuCTEME XUMUYECKUX MacCOBOM J0JI€H paCTBOPEHHOIO
anementoB JI. M. Menpeneesa. BEIIECTBA
XapakTepr3oBaTh (OMUCHIBATH) OOIIHe 'YcTHBIH ompoc
XUMITYECKHE CBOWCTBA METAJIOB, UX
BA)KHEHIINX COEAUHEHUN, TOATBEPKAASA 3TO
OIMMCaHKe TIpUMepaMH YpaBHEHHHA
COOTBETCTBYIOIINX XUMHUUECKUX PEaKIni;
MIPUMEHEHNE METAJJIOB B Pa3NIMYHBIX 00JIACTSX,
a TaroKe UCIIONB30BAHNE MX JIJIS CO3/IaHUS
COBPEMEHHBIX MaTEPHAIOB M TEXHOJIOTHUH.
OnuchBaTh CIOCOOBI 3aIIUTHI METAIIOB OT
KOpPO3HH.
Hemeramel Bbubmmorexa LIOK PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHUI [MpakTryeckne paboTsr: Ne 3.
2.2 9 (BBILAENATH UX XapaKTepHbBIE MPU3HAKH) U Pemienne sxcriepuMeHTaNbHBIX

MPUMEHSTD 3TH MTOHATHS TP OTIMCAaHWH COCTaBa
W CTPOEHHMS BEILIECTB, JUIST OOBSICHEHNS
OT/ENbHBIX (DaKTOB U siBIEHUNA. OOBSICHATH

OGIIII/IC 3aKOHOMCPHOCTHU B USMCHCHUN CBOICTB

3agad 1mo teMe «HemeTaimabeDy.
PacuérHble 3agaun: — pacyeTsl
MAacChl BEIIECTBA WM 00beMa




HEMETaJIOB ¥ X COCMHEHHH C y4ETOM
CTPOCHUS X aTOMOB U ITOJIO’KEHHUS B
[eprionuueckoii cucreMe XUMHUYECKUX
anementoB JI. Y. Menneneesa.
XapakTepr30BaTh (OMUCHIBATH) OOIINE
XMMHYECKHE CBOMCTBA HEMETAIUIOB, UX
BaKHEHIINX COSTMHEHHH, IONTBEPIKAAS 3TO
oITMCaHNe IPHUMepaMu ypaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHH.
XapakTepr30BaTh BIMSIHUAE HEMETAIIIOB U UX
COEIMHEHUI Ha YKMBBIE OPTaHU3MbI; ONIHCHIBATH
MPUMEHEHNE B Pa3IMYHBIX 00JIacTIX
MPaKTHYECKOW AESITENbHOCTH YEI0BEKa.

ra30B M0 U3BECTHOMY
KOJIMYECTBY BEI[ECTBA, Macce
WM 00bEMY OJTHOTO M3
YYaCTBYIOLIMX B PEaKIHU
BEIIECTB; PACYETHI MACCHI
(0O0beMa, KOIMM4ecTBa BEIECTBA)
HPOJYKTOB PEAKINH, €CITH OJTHO
W3 BEIICCTB UMEET IIPUMECH

2.3

CBsI3p HEOPTaHUUECKUX U
OpraHUYECKUX BEIIECTB

bubnroteka [JOK

[lonTBepx1aTh CYLIECTBOBAHUE FEHETUYECKOU
CBsA3U Me>1<;1y HeOpFaHH‘IeCKI/IMI/I BCUICCTBAMU C
IIOMOLIBIO ypaBHeHI/Iﬁ COOTBCTCTBy}OLL[I/IX
XUMHUYECKUX peakiuil. PackppiBaTh CYIHOCTh
OKHCIIUTEITFHOBOCCTAHOBUTEIBHBIX PEaKIUi
MOCPECTBOM COCTABJICHHUS HJIEKTPOHHOTO
Oananca dTuX peakuuid. [IpoBoanTh peakiuy,
MOATBEP K TAIOIINE XapaKTepPHbIC CBOWCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTéM aHWOHBI, PUCYTCTBYIOIINE B BOTHBIX
pactBopax. Mcrons30BaTh €CTECTBEHHO-
HayJYHbIE METOBI IIO3HAHUS — IPOBE/ICHUE,
HAOII0/ICHHE 1 OIMMCAHUE XMMHUYECKOTO
PKCIIEpUMEHTA (IeMOHCTPAIMOHHbIE U
nmabopaTOPHBIE OIBITHI, IPAKTUYECKHE PAOOTHI).
IIpencraBiasaTh pe3yabTaThl XHMUIECKOTO
PKCIepuMeHTa B (hopMe 3alrcH ypaBHEHUH
COOTBETCTBYIOIIHNX PEAKIil U AeTaTh BEIBOABI
HAa MX OCHOBE

Y CTHBIN OIpocC, TECTUPOBAHUE,
TEPMUHOIOTHUECKUIA TUKTAHT

Hroro no pazgeny

17

Pa3zgesn 3. XuMus ¥ KU3Hb

31

XWAMHUS U )KU3HDb

bubnnoreka [TOK

PackpbIBaTh pob XUMHHN B PELLIEHAN
OHEPreTUYECKUX, CBIPHEBBIX U KOIOTUYECKUX
po0OJIeM YeI0BeYecTBa, ONMMCHIBATE OCHOBHBIE
HaIpaBJICHUS Pa3BUTHSI XUMHUUECKOW HAYKH 1
TexHonorud. IIpuMeHsTs mpaBmia 6€30MacHoro
00palleHns1 ¢ BEIeCTBaMH, HCIOJIb3YEMBIMU B
MOBCEAHEBHOM *KI3HHY, TPABUIIA IOBEACHUS B
LeJIsIX cOepeXeHNUS 3T0POBhS M OKpY)KalomIei

Pemenne npaktuuec Kux 3aaad,
TECTUPOBA HUE, YCTHBINA OMpPOC




TIPUPOHOM Cpeibl; TOHUMATh Bpe] (OMacHOCTb)
BO3EUCTBHS Ha )KUBbIE OPTaHU3MBI
OIpEeIeNIEHHBIX BELIECTB CMBICI ITOKA3aTeNs
IMAK,

HToro no pazneny 4

OO0I1Iee KOTMYECTBO YacoB I10 IPorpamMmMe A 3
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