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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma o XuMuu Ha ypoBHE cpeHero oOiero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit  dDepeparuu», TpeOOBaHUN K pe3yibTaTaM OCBOeHHUS (denepaibHON
o0pa3oBaTeNbHOM MporpamMMmbl  cpegHero obmero ooOpazoBanus (DPOII  COO),
MIPEICTAaBICHHBIX B DeiepaibHOM TOCYIapCTBEHHOM 00pa3oBateinbHOM cTanmapte COO,
¢ yuérom KoHnenmun npemnoaBanus yaeOHOTO TpeaMeTa « XUMHUs» B 00pa30BaTeIbHbIX
opranuzauusx Poccuiickoit ®enepanuu, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
IpOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUIN «(CTparerun pa3BuTUsl BocnuTaHus B Poccuiickoi
®denepanuu Ha nepuoa 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pa0OTKe MPOTpaMMbl MO0 XUMUHU, K OMPEACICHUIO 00IIei
CTparerud OOy4YeHHs, BOCHHUTAHHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» s 10-11  kimaccoB Ha  0a30BOM  ypOBHE — COCTaBUIIU
koHuenrtyanbHsle mnonoxeHuss PIrOC COO o B3aUMOOOYCIOBIEHHOCTH —LIEJIEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUsT U TpeOOBaHUNW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJIy4aeMOE€ BBIITYCKHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliu, SBISETCS HEOTHEMJIEMOM dYacThi0o MX 0O0pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAIOIIMM 3TallOM peajlu3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHON CUCTEME XUMUYECKOr0 00pa3zoBaHus. DTU
IIEHHOCTH KAaCalOTCsl TMO3HAHHUS 3aKOHOB TPHUPOABI, (HOPMHUPOBAHUS MHPOBO33PEHUS U
oOIIel KyJnbTyphl YEJOBEKAa, a TaKKe HSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBbIO M TIPUPOAHOW cpene. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOyyaromuxcsi Ha YpPOBHE cpeaHero oOliero o0pa3oBaHUsI CPEJICTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAEpKaHUEe U MTOCTPOEHHUE KOTOPOIO OMpPeAeSIEHbl B TPOrpaMme 1o
XUMUU C YYETOM cHelUpUKN HAYKW XUMHUM, €€ 3HAYeHUs B MO3HAHWUU TMPUPOJIBI U B
MaTepUaIbHOM KU3HU OOINECTBa, a TaKkKe C y4e€ToM OOMMX IeJedl U TPHUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 00111ero o0pa3oBaHus B
Poccutickon @eneparnumn.

XUMHSI Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT O0coOyl poJib B
COBPEMEHHOM NMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
IIEJIOCTHOTO TPEACTaBICHUS 00 OKpY)KalIIeM MHpPE KaKk O E€IWHCTBE MNPUPOAbl U
YyejioBeka, KoTopoe (GopMUPYEeTCs B XMMHUHM Ha OCHOBE IOHHMMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIIEro0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOECHUEM BEUIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJNEUCTBYSI C JPYrMMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTala
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO TPY/ia



U KM3HU KaX10T0 wieHa obmectBa. CoBpeMEeHHAasi XUMUS KaKk HayKa CO3UAaTebHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBlieHa Ha peUleHHe TIJI00ATbHBIX MNpodiieM
YCTOMYMBOIO DPa3BUTUS YEJIOBEYECTBA — CHIPEBOW, JHEPIETHYECKOM, MHILEBOM,
HKOJIOTMYECKOI 0€30I1aCHOCTH M OXPaHBbI 310POBBS.

B cootBercTBHM ¢ OOUIMMU LEISAMU U IPUHLUMIIAMU CPEIHETO OOIIEro 00pa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, ©a30BBIA ypOBEHb H3yUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOyYaroumiuxcs,
HEOOXOAUMYIO UM JJisi BBIPAOOTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B KU3Hb COLIMyMa, MPOAOJIKEHUsT 00pa30BaHUs B Pa3IMUHBIX 00JacTsX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHMEM.

CocTaBisOMKUMY NpeaMeTa « XUMUsD» SBISIOTCS 0a30Bble Kypchl — «OpraHnyeckas
xumus» 1 «OOIIasi 1 HeOpraHUYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: CHUCTEMa 3HAHMHM IO HEOPraHU4eCKOU
XUMHHM (C BKJIIOYEHHEM 3HAaHUM H3 oOOuel XuUMUM) U OpPraHMYEeCKOW XHMHH.
@opMUpPOBaHUE [IaHHOM CHUCTEMBbI 3HAHWI MPU HM3YYEHHH IpeAMETa OOecreunBaeT
BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpa3us BEUIECTB HA OCHOBE OOLIUX MOHSTHH,
3aKOHOB U TEOPUH XUMUMU.

Crpykrypa conepxkaHuss KypcoB — «Opranumdeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» chopMupoBaHa B IporpaMMe 1o XMMHHM Ha OCHOBE CUCTEMHOTO
MOoAX0/Aa K M3YyYeHHIO y4eOHOro wmarepuaga U OOYyCJIOBJIEHA HCTOPHYECKH
000CHOBaHHBIM PA3BUTHEM 3HAHWUN Ha ONPENEIEHHBIX TEOPETUYECKHX YpOBHsX. Tak, B
Kypc€ OpraHM4YeCKOM XHMHH BELIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KJIACCHUYECKOU
TEOPHH CTPOCHHUSI OPTaHUYECKUX COCAUHEHUH, a TAKXKE HA YPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX MPEJCTABIECHUN O CTpOeHHM BeliecTB. CBeleHUs 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUM — OT YIJIEBOAOPOJAOB IO CIOXHBIX OHMOJIOrMYECKH
AKTUBHBIX COEIMHEHMM. B Kypce OpraHM4eckod XUMHUU TOJY4arOT pa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUsS IIepBOHAYAILHBIC
NpPEJCTaBICHUS O XUMHUYECKOM CBsI3U, KJIAacCU(UKALMOHHBIX IPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[log HOBBIM yrjiom 3peHHss B mpeameTe «XuMUs» 0a30BOro  ypOBHS
paccMaTpuBaeTCs W3YYEHHbII Ha YpOBHE OCHOBHOrO oOmiero o0Opa3oBaHUs
TEOPETUUECKU Marepuasl U (aKTOJIOTUYECKUE CBEACHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OO011ast 1 HeopraHudeckasi XUMUs»» 00ydaromumces
MIPENOCTABISICTCS. BO3MOYKHOCTh OCO3HATh 3HAYECHHE TNEPUOJMYECKOTO 3aKOHa C
OOILIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH, TIy0Xe MOHATh HMCTOPUYECKOE
n3MeHeHue (QYHKIMA OSTOTO 3aKoHa — OT 00oOmaromeil a0 OOBICHSIOmEH U
MIPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHWM O BaXHEWINMX BEIIECTBaX, WX COCTABE, CTPOCHUH,
CBOMCTBax W IMPUMEHEHUHU, a TaKXKE O XUMHUYECKHX pPEaKlUMsIX, HUX CYIIHOCTU U



3aKOHOMEPHOCTSIX NPOTEKaHWs JonojHsercs B Kypcax 10 m 11 kimaccoB anemMeHTamu
COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3U XMMHH C JIPYyTUMHU HAyKaMU, PACKPBIBAIOT €€
pOJib B TIO3HABATEIBHOM M MPAKTUYECKON MEATETLHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBaXXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M TMPAKTHUECKHUX
MPUJIOKEHUN XHUMHH, MOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XWMHUEH, KPUTUYECKH OCMBICIUBATH
UH(GOPMAIIUIO U IPUMEHATH €€ J1JIs MOMOJIHEHUS 3HaHUN, PEIICHHUS] HHTEIUIEKTYaJIbHbIX U
HKCIIEPUMEHTAJILHBIX HCCIIEIOBAaTEIbCKUX 3a7ady. B 1enoMm coxpepxkaHue y4eOHOro
npeaMera «XUMHsD JTaHHOTO YPOBHS M3Y4YEHHUSI OPUEHTHPOBAHO Ha (HOPMHUpPOBAHUE Y
00yJaronIMXcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 TOHUMAaHUS (PHIIOCOPCKUX UIEH, TAKHX
Kak: MaTepUaIbHOE E€IWHCTBO HEOPraHMYECKOr0 M  OPraHUYEeCcKOro  MHUpa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIIECTB HX COCTaBOM U CTPOCHHEM, I103HABAEMOCTb
MIPUPOJIHBIX SBJICHUMN MyTEM SKCIIEPUMEHTA U PELICHUS] TPOTHUBOPEUYHI MEXKIY HOBBIMU
(akTaMy ¥ TEOPETHUUECKUMHM MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU
AKOJIOTMYECKUX MPOoOJeM, a TakkKe MpoOsieM COEPEeKEHHUS IHEPreTHUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTepUalioB.

B nnane pemieHus 3ajad BOCIUTAHUS, Pa3BUTHSA U COLMAIIM3AIMN O0YyUYarOIIUXCS
MIPUHATHIE IPOrPAMMOM M0 XMMHUHU MOJIXOAbI K ONIPEACIICHUIO COJEPKAHUA U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUU,
UMeroIMX 0a30BO€ 3HAUCHUE JJI PA3IMUHBIX BUAOB JICSITEIBLHOCTHU: PEIICHUSI TPOOIeM,
MOMCKa, aHaliM3a U 00paboTKu HH(OpPMAIIMU, HEOOXOIUMBIX U1l MPUOOPETEHHUST OIbITa
MIPAKTUYECKOM U MCCIIEIOBATEIIbCKON AEATENBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke nmnpenojgaBaHusi XUMHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YpPOBHE CpPEIHEro O0O0IIero oOpa3oBaHUs, MPU OMPEACICHUU
COJIEPKATEIIbHOW  XapaKTepUCTHKU 1EJIed M3y4eHUs [MpeaMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HA&TCs (GOpPMHUpPOBAHHWE OCHOB
XUMHUYECKOM HayKu Kak o00JacTh COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEeIbHOCTU YeJIOBeKa U KakK OJHOr0 W3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOJUYECKOM TOUKHU 3PEHUSI TAKOW MOAXOJ] K ONPESTCHUIO LIeJiel U3ydeHus mpeaMmera
SBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIaBHBIMU LEISIMHU U3YUYEHHUSI MPEeIMETa « XHUMHUSI»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (opMHUPOBAHHE CUCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIICH COCTABJISIOIICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBHIE
NOHATHUS, (PYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHWMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHE U MMOHUMAaHHUE CYITHOCTHU JIOCTYIHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHS;



e (QopMupoBaHue W pa3BUTHE TMPEACTABJICHWA O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHYECKUX PEAKIUH, HEOOXOMAMMBIX JUISI TMPHOOPETCHHS yMEHUI
OPHEHTHUPOBATLCS B MUPE BEIIESCTB M XMMHUYECKUX SIBIICHUH, UMEIOIINX MECTO B
IPHUPOJIC, B MPAKTHYCCKOW U IMTOBCETHEBHOM YKU3HU;

e Ppa3BUTHC YMEHUH M CIOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX C HAOIIOACHHUEM U
O0OBSCHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOI0ICHNEeM TPaBMI OE30TaCHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsimy ¢ sTuM, coaepikarellbHas XapaKTepHUCTHKa Iejed M 3aJad H3ydeHUs
npeaMeTa B IPOrpaMMe 0 XMMHH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMU TPUOPUTETAMU B CHCTEME CcpenHero obmero oOpazoBanus. CeromHs B
MPETNOIaBaHNM XWMUU B OOJBIIEH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHICCKOM
KOMITOHEHTE COJIepKaHUsI OOy4deHUsSI, OPMEHTUPOBAHHOW HA IOATOTOBKY BBHIITYCKHUKA
o01meo0pa3oBaTeIbHOM  OpraHM3alldy, BIQJCIONIEr0 HE Ha0OpOM  3HaHWH, a
(hYHKIITMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CHOCOOaMHM M YMEHHUSMH aKTHUBHOTO
MOJTYYCHUS 3HAHUM M TMPUMEHEHHUS WX B PEaTbHOW JKM3HU ISl PEIICHUS MPAKTHICCKUX
3ajad.

B cBs3u ¢ 3TUM TIpu W3ydeHWH TpenMeTa «XUMUS» JTOMUHHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TaKUe IeIU U 33/1auH, KaK:

aganTanus OOyJarIMXcs K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOIICTOCS MU,
(GhopMHUpPOBaHNE HHTEIUICKTyAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY TMPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBA3aHHBIX C BEIICCTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHre y 00YUYaAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHIIUM ),
HMEIONIUX YHHUBEPCAIBHOE 3HAYEHHUE ISl PA3IMYHBIX BHUOB JICATCIBHOCTH: PEIICHHS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHPOpMAMK, HEOOXOAUMBIX IS
MPUOOPETEHUST OMbBITA JCATEIBHOCTH, KOTOpas 3aHUMAeT Ba)XXHOEC MECTO B TO3HAHUHU
XUMHH, a TakKe JJIs OIEHKH C IMO3UIMKA DKOJOTHMYECKONH OE30MacHOCTH XapaKTepa
BIIMSIHUSL BEIICCTB M XMMHYECKHMX IPOIIECCOB HA OPTraHM3M YeJIOBEKa W IMPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O0ydYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO NPUOOpETaTh HOBBIC
3HAHUSA IO XUMHHU B COOTBETCTBUM C >KW3HEHHBIMHU IOTPEOHOCTSMH, HCIIOJIb30BATh
COBpeMEHHbIC HH()OPMAIMOHHBIC TEXHOJOTHM [JIi TIOMCKAa M aHaiu3a Y4eOHOU u
HAyYHO-TIOMYJIIPHOM MH(POPMAITUHA XUMUYIECKOTO COJICPKaHUS;

dbopMHpOBaHWE W Pa3BUTHE Yy OOYYAIONMIMXCS ACCOIMATHBHOTO W JIOTHYCCKOTO
MBIIUICHUS, HAOJIOMaTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IpH IUIAHUPOBAHUM M TIPOBEACHHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;



BOCITUTAHNE Y 00Yy4aromuXxcsi yOSKIEHHOCTH B TYMaHUCTUIECKON HAMPABIEHHOCTH
XUMUH, €€ BAXHOW pOJIM B PEHICHUH TJI00adbHBIX NPOOIEM palMOHATHHOTO
MIPUPOIOTIOIL30BAHMSI, TIOMOTHEHUS OJHEPreTUYECKUX PECYpCOB U COXPAHCHHS
PUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHUS K
NpUpPOJIE W CBOEMY 3J0pPOBBIO, a TakKe MNPUOOPETCHHsI OMbITAa HCIOJIB30BAHUS
MOJIYYCHHBIX 3HAHWWA ISl TIPUHSITHS TPAMOTHBIX PEIICHUN B CHUTYyaIlUsX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B y4eOHOM TmaHe cpemHero oOImiero oO0pa3oBaHHS TPEAMET «XHUMHUsS» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « ECTECTBEHHO-HAYUYHBIC TTPEIMETHIY.

OO6miee 4KclIO YacoB, OTBEACHHBIX JUIsI M3YYEHHUS] XMMHU, Ha 0a30BOM YypOBHE
cpemHero obmiero obpazoBanmsi, coctaBiseT 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE NI0JI05keHUsA. CTpYKTypHbIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMellleHusT M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALINAH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MIOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTalUTUYecKuil), mnuposu3. I[IpomykTb
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IIJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue genona.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIJIOTBI: CTpOeHHEe, (prU3nuecKue M XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuabl). [oko3a — mpocTelmii MOHOCaxapui: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpuMepe MnuuHa). buonmormyeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHbIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpALLEHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHN, SBISIONIMXCS CHCTEMHBIMH ISl OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wMaTepus, OHEpPrus, Macca, aToMm, OJJIEKTPOH, MOJIEeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOJBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MepUOINYECKOr0 3akoHa U [leproanyecKkoil CUCTEMBI
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O IOUCNEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccubukamuss  XMMHUYECKHX  peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa m 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtayuioB. OOmue guiznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl moiyueHus: MeTaioB. [IpuMeHeHre METaIoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydYeHUH OOmend u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBINH (DaKT, rumoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJBI, TOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJlbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/ICATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTarTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU NESITEIHHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COLMAJIBHBIX HOPMax M TMpaBUiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e UH(POpPMAIMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  APYIHMX BHJAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3iIndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUsL TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
OPUPOAHON Cpene, YMEHHsI IPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIIeHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMECIONMXCS JIAHHBIX C IEJBbI0  IOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBHS B II03HABATEIIBHON U COLUAIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JCUCTBUSIMH.

OBaanenne YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENEATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMble B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpoBaTh LETU U 331a4U UCCIIEIOBAHUS, UCIIOJIB30BATh TOCTABJICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEJICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTB;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIora W/UiH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh Haubolee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTMYECKUI Psil, TOMOJIOTH, YTIJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACATEIBHOCTH YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJis
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

C(pOPMUPOBAHHOCTh YMEHUM YyCTaHaBIMBATh MPHUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIIEH, AllETHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB IepepadboOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU NPOJYKTOB PEAKIINHN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEII[ECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIHUX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  DKOJOTHYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHMSI CBOETO 3J0POBBS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CJIETIBIX M CJIA0OBUAAIIUX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE DPaBHOBECHE); TEOPUU W 3aKOHbI (TeOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(OpPMHPOBAHHOCTh YMEHUW HCIMOJIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIHHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIpYyTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIpHAasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PA3NMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHBI COCTaB PAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOIO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITTOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne n/m Hauvenonaie pasie.on i Tev Kontpoabnbie  IlpakTuueckue (uupposbie)
nporpamMMbl Beero paGoThI padoThI o0pasoBaTelbHbIE
pecypcbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE yrIeBOAOPOIbI — aAJKAHbI 2
59 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 5 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [TpupoHBIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
Crnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1
Wroro no pazueny 13




Pa3znea 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne i/m Kontpoabnbie Ilpaktuueckne (UH(ppoBbIE)
NPOrpamMMbl Bcero
padoThI pa6oTnI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenune atomoB. [lepnonuueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos
Ne n/m Tema ypoka B KonTposbHbie IIpakTuyeckue
cero padoThI padoThI
1 [IpenMer opraHuyecKoil XUMuM, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE
5 Teopus cTpoeHHs] OpraHUYECKUX coeuHeHni A. M.
bytiiepoBa, €€ OCHOBHBIE T0JIOKEHHUS
[IpencraBnenne o kIaccu(pUKauu OPraHMIECKUX
3 BeuectB. HomeHnkmnarypa (cucremaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS OPTAaHUYECKUX BELLIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH Psif
5) MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA
7 OTUJEeH U IPONUIEH — MPOCTEHIINE MPeICTaBUTENN
AJIKCHOB
8 [IpakTnueckast padora Ne 1. «IlonydyeHue sTuneHa u 1
M3y4YEHUE €r0 CBOMCTB)»
9 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3.
IlosnydeHne CHHTETUUYECKOTO KayuyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTUYECKHUH psAll. ALETUIIEH — IPOCTEUIINI
IIPEICTaBUTEND aJTKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKON PEAKIIAH
12 ApeHbl: 0eH3011 1 TOIyoJl. TOKCHYHOCTH apeHOB




I'enernueckas cBA3b YriI€BOAOPOAOB, IPHUHAMICKAIIUX K

13 Pa3IMYHBIM KJIaccam
[TpupoHbIe HCTOUYHUKH YTIIEBOJOPOIOB: IPUPOIHBIH ra3

14 Y TIONyTHBIC HE(TSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€
nepepadoTKu
IIpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOJHBIN a3

15 Y TIONyTHBIE HE(PTAHBIE Ta3bl, HEYTH U MPOAYKTHI €&
nepepaboTKu

16 Kontponbnas padota no pazaeny «YTIeBOI0POAD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJ U ITAHOJL.
Bonoponnas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIUICPUH

19 @DeHOJI: CTPOEHUE MOJIEKYJIbl, PU3NYECKHE U XUMUUYECKHE
CBOMWCTBa, IPUMEHEHHE

20 Anpreruzpl: GopManbAerul U aueTanbaerui. AeToH

21 OMHOOCHOBHEBIE TIpEeNbHBIC KapOOHOBBIE KUCIIOTHI:
MypaBbHHASA U YKCyCHas

99 ITpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

93 CreapuHOBast M OJIEMHOBASI KUCIIOTHI, KaK MPEACTaBUTEIN
BBICIIINX KapOOHOBBIX KHCIIOT

24 MpI1a Kak COJTM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOlIIEe ACHCTBUE

o5 CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'uaponus cnoXxHbIX 3GUpoB

26 XKupsr: ruaponus, mpuMeHeHne, ONOJIOTHYECKas POITh
KHUPOB

27 VYraeBogsl: cocTaB, Kiaccupukanus. Baxkneitmme




MpeICTaBUTEINHN: TIII0K03a, PpyKTO3a, caxapos3a

28 Kpaxmain u 1emioso3a Kak MpupOJHbIE TOJIUMEPHI 1

29 KontponpHast paboTa mo pasaeny 1
«Kucnopozacoaepskaiiye opraHu4ecKue CoeTnHEHHS»

30 AMUHBI: METUJIAMUH U aHUJIUH 1

31 AMUHOKHCIIOTHI KaKk aM(pOTepHbIE OPraHUYECKHE 1
COeIMHEHUS, X OMoornyeckoe 3HaueHue. [lenruapt

39 benku xak npupoHbIE BEICOKOMOJIECKYIISPHBIC 1
COETMHEHUS

33 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYIISIPHBIX 1
COETUHEHUN

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coennHeHui. [limactMaccesl, Kaydyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoaudecTBO 4acoB

Ne Tema ypoxka
/i Bcero Kontpoabnubie IIpakTuyeckue
padoThI padoThI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1
ITepuognuecknii 3akoH u Ilepnonnueckas cucTeMa XUMHUYECKUX
2 anemeHToB /. 1. MenneneeBa, ux cBs3b C COBPEMEHHOM TEOPUEH 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
3 COEMHEHUH 110 TPYIIIaM U NEpUOAaM. 3HAUYEHUE NIEPUOIUIECKOTO 3aKOHA 1
Y CUCTEMBI XUMHYecKux 1eMeHToB (.M. MeHeneeBa B pa3BUTUH HAyKU
4 CrtpoeHue BeniecTBa. XuMUYeCKasi CBsI3b, €€ BUbl; MEXaHU3MBbI 1
0o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BooponHas cBs3b
5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHs okuciaeHus. Bemecrsa 1
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI
6 [TonsiTve 0 nUCHIEPCHBIX cUCTEMaxX. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI. 1
MaccoBast 10J1s1 BELIECTBA B paCTBOPE
7 Knaccugukanus n HoMEeHKIIaTypa HEOPraHUYECKUX COETUHEHUH. 1
['eneTnueckas cBsA3b HEOPraHMYECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
Knaccugukarus XuMHuecKux peakiuii B HEOpraHn4ecKol 1
8 OpraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB; 3aKOH 1
COXpaHEHHUsI U IPEBPALLECHHS] SHEPTUU MPU XUMHUECKUX PEaKIMIX
9 Ckopoctb peakiuu. OOpaTuMble peakiui. XUMHYECKOe paBHOBECHE 1
10 [TpakTrueckas padborta Ne 1. «BnusiHre pa3ianuHbIX (aKTOpPOB HA CKOPOCTh 1 1
XUMHYECKON peaKInm»
OnexTpoauTHueckas aucconuanus. [IoHaTue o BOIOpoAHOM MOKa3arene
11 (pH) pactBopa. Peakiinu nonHoro ooMeHa. ['uaponn3 opraHuYecKux u 1

HCOPTaHNYCCKUX BCIICCTB




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PpEaKIuu. ITonstre 00 OJICKTPOJIN3E

12 pacIuIaBoOB U pacTBOPOB COJIEH 1

13 KoHnTtposnbHast pabota 1o pazaeny «TeopeTuiecKkue OCHOBBI XUMUM) 1
Meraisl, ux nojoxxenue B [lepuoandeckoit cucreMe XUMHYECKUX

14 anemenToB J[. V1. MenzeneeBa u ocobeHHOCTH cTpoeHus: aToMOB. O01ue 1
¢u3nueckre CBONCTBA METAIIIIOB

15 CmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN S HAIPSHKEHUN METAIIIIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUN, KAJIbIIUM, 1
MarHui, aJJIOMUHUAN) U UX COSAMHECHUIN

17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COCIUHECHHUI

18 XUMHYECKHE CBOWCTBA IIUHKA, JKeJie3a U UX COCTUHEHUM

19 [IpakTrueckast pabora Ne 2. "Pemenne sKCriepiMEHTAIBHBIX 33/1a4 110 TeMe 1
«Metamabi»"

20 Hewmerannsl, ux nonoxkenue B [lepuoanueckoit cucreMe XMMHUYECKUX 1
snemeHToB /. V1. MeneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB

21 ®dusndeckue CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha 1
npuMepe KUciIoposa, cepsl, pocdopa u yrieponaa)

22 XVMHYECKUE CBOWCTBA IaJIOTEHOB, CEPBI U UX COETMHEHUN 1

23 XuMHUecKue cBOMCTBaA a30Ta, pochopa 1 X CoOeTUHEHUN 1

24 XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX COCIMHEHUN 1

25 [IpumeneHne BaxKHEHIIMX HEMETAJUIOB M UX COETMHEHUIN 1
O000meHne 1 cucreMaTr3alis 3HaHnil o reMe «Hemertauiery.

26 Brranciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUN ¥ TEPMOXUMHUYECKUE 1
pacy€Tsl

97 [TpakTrueckas padota Ne 3. «Pemienue skcriepuMeHTaNbHbBIX 3a/1a4 110 1
teme "Hemeramnsl"»

28 KonTtponbHas padora no Temam «Metamuisl» u «Hemeramis 1




HCOpFaHI/I‘ICCKI/IC N OPraHUuYC€CKHUE KUCIOTHI. HCOpFaHI/ILIeCKI/IC n

29 OPraHU4YeCKHE OCHOBAHHUS 1

30 AMdoTepHbIE HEOPTaHUIECKHUE U OPTaHUICCKUE COCTMHEHUSI. 1
['eneTnueckas CBsi3b HEOPTAHMYECKUX U OPraHUYECKUX BEILIECTB

31 Ponp xumun B 00ecrieueHU 3KOJIOTHIECKON, JHEPTETUYECKON U MTUIIICBON 1
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI

32 [TpencraBienust 06 0OIIMX HAYYHBIX MPUHIIUIIAX POMBIIIEHHOTO 1
MOJTYYEHHS BAKHEUIINX BELIECTB

33 UYenoBek B MUpPE BEILIECTB U MAaTEPHUAIOB

34 XuMHs ¥ 30pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensn O.C., OctpoymoB WN.T'., CnankoB C.A., AKuHOHEpHOE
obmectBo «M3marenscTBo «lIpocBemienne»

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus Meroaudeckoe rmocooue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTaX, 3aadyax,
ynpaxHeHusx. 11 kimace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpoBepoUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu 1o XuMuu U
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc noypouHsle MaHbl IO y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaa» Yuurens 2018rom.

8. M.A.Pa6oBa, Y.HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.



Dx3amen, 2019r.

9. O.C.T'abpuensn, N.I'.OctpoyMoB « XUMHUYECKHI SKCIIEPUMEHT B 1IKoJe 11
Kiacc»; - M.: Ipoda. — 2019 rox.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u callT [uist yautens «51 uay Ha ypok
XUMHUIN

http://him.1september.ru Equnas xomrekmust IIOP: TIpeameTHas KouteKmus
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumusl. Komekuust Poccuiickoro o6mieo0pa3zoBaTeabHOrO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast oumnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuyeckast XuMUs: 3JCKTPOHHBIA YU4SOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBINH yU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHiimoHHas OJMMITHAA [TO XUMUH:

TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTEIbHBIN MPOEK
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