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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero ooOiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «06 oOpa3zoBaHuu B
Poccuiickoit  depeparuuy», TpeOOBaHWNM K pe3ynbTaTaM OCBOeHHUS (denepaabHON
oOpa3oBaTeNnbHOM MporpamMmel  cpegHero obmero ooOpazoBanus (DOII  COO),
MIPEICTAaBICHHBIX B DeiepalibHOM TOCYyIapCTBEHHOM 00pa3oBaTebHOM ctanmapte COO,
¢ yuérom Konnenmuu npemnogaBanus y4eOHOTO mpeaMeTa « XUMHUS» B 00pa30BaTeIbHBIX
opranm3zanusx Poccuiickoit Denepanuu, peaau3yrolnX OCHOBHbIE 00pa30BaTEIbHBIC
IpOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUN «(CTpaTerun pa3BUTHsI BOCIUTaHUs B Poccuiickoit
®denepanuu Ha niepuoa A0 2025 roxa» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKe MPOrpaMMbl MO XHUMHH, K ONPENEICHUI0 00IIen
cTpareruu oOy4eHHs, BOCIIUTAHHUS W Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOIO
npeamera «Xumus» st 10-11  kimaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHsle nonoxeHuss PIrOC COO o B3auMOOOYCIOBICHHOCTH —LENEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUS U TpeOOBaHUNW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIITYCKHUKaMHU 00I11e00pa3oBaTeIbHOM
OpraHu3alliu, SBJSETCS HEOTHEMJIEMOM YacThlo MX 0O0pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAIOIIMM JTallOM pealu3aldd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHus. JTH
IIEHHOCTH KacCaloTCsl MO3HAHHUS 3aKOHOB MPHUPOAbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oOIIel KyJnbTyphl YEJOBEKAa, a TaKKe DKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO M TIPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyarommxcsi Ha YpPOBHE cCpeaHero oOliiero o0pa3oBaHMsl CPEJACTBAMHU Y4EOHOTO
npeaMera « XUMus», CoJIep>KaHue U TOCTPOCHUE KOTOPOTO OMPEIeSICHbI B MporpaMMe o
XUMUU C YYETOM CHelUPUKN HAYKH XUMUU, €€ 3HAYCHUS B TMO3HAHUU TMPHUPOJLI U B
MaTepUaIbHOW KU3HU OOIECTBa, a TaKkkKe ¢ y4e€ToOM OOMMX IeJied W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 00111ero o0pa3oBaHus B
Poccutickon ®@eneparum.

XUMHSI Kak DJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0coOyl poJib B
COBPEMEHHOM IMHMBUJIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepHalbHOM KynabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE
IIEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXKalIIeM MHpPE KaKk O E€IUHCTBE MNPUPOAbl U
YyejioBeKa, KoTopoe (GopMHUpYeTCsl B XMMHUW Ha OCHOBE TMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHEM BEILECTB, MX
CBOMCTBAMHU Y BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTalia
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO TPY/ia



Y )KU3HH KaXXJ10T0 wieHa oomecTBa. CoBpeMeHHask XMMUS KaK HayKa cO3uJaTenbHasi, Kak
HayKa BBICOKMX TEXHOJOTHWA HANpaBjieHa Ha peuieHUue TJIOOAIBHBIX MpodseM
YCTOWYHMBOTO PA3BUTUSL YEJIOBEUECTBA — CBHIPHEBOWM, SHEPreTUYECKOW, MHIIEBOW,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM ¢ OOIIMMHU HEJISIMU ¥ IPUHIIMIIAME CPEJTHEro 00111ero oopa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, ©0a30BBIA  ypOBEHb H3yUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYarouiuxcs,
HEOOXOUMYI0O UM [JIsi BBIpAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO
BKJIFOUEHHSI B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHusl B Pa3IMUHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMKUMH NpeaMeTa « XUMUsD» SBISIIOTCS 0a30Bble Kypchl — «Oprannyeckas
xumus» 1 «O0Imas U HeoOpraHUYEeCKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJCpPIKaHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAHUW MO HEOPraHHUYECKOM
XUMUU (C BKIIOYEHHEM 3HaHUW u3 OOmed XUMUU) U OpPraHUYeCKON XHUMHH.
@opMUpOBaHUE JITaHHOM CHCTEMBbl 3HAHMM MpPU H3YyYEHUU NpeaMeTra 00ecleunBaET
BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpa3us BELIECTB HA OCHOBE OOILMX MOHSATHUH,
3aKOHOB U TEOPUH XUMUMU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» cHOpMUpPOBaHA B MPOTPaMMeE 110 XMMHUHU Ha OCHOBE CUCTEMHOT'O
MOoAX0/Aa K M3YyYeHHIO y4eOHOro marepuaga U OOYyCJIOBJIEHA HCTOPHYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHWI Ha ONpENEIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B
Kypc€ OpraHMYeCKON XMMHH BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHSI OPTAaHUYECKUX COEAMHEHUN, a TAKKE Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUM BemiecTB. CBefeHHsI 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUM — OT YIJIEBOAOPOJAOB IO CIOXHBIX OHOJIOIMYECKH
AKTUBHBIX COEOUMHEHMM. B Kypce OpraHMdeckod XHWMHHU MOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO o00IIero oOpa3oBaHUsS IepBOHAYAILHBIC
MPEACTABICHUS] O XHMMHYECKOW CBSI3U, KJIACCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[log HOBBIM yrjiomM 3peHHss B IpeaMere «XuMmus» 0a30BOro  ypOBHS
paccMaTpUBaeTCs W3YYEHHbII Ha ypOBHE OCHOBHOrO oOmiero o0Opa3oBaHUs
TEOPETHUECKU MaTeprall U (HaKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX U XUMUYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I11asi 1 HeOpraHudecKasi XUMHUs» 00y4JaroInumMcs
MIPENOCTABISAETCS. BO3MOYKHOCTh OCO3HATh 3HAYECHHE MEPHUOJUYECKOTO 3aKOHa C
OOILIETEOPETUYECKUX M METOHOJOTUYECKUX MO3ULIUNA, TIyOKe MOHITh HMCTOPUYECKOE
u3MeHeHue (QYHKIMA OSTOTO 3aKkoHa — OT o00oOmaromeil a0 OOBICHSIOmEH U
MIPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHWM O BaXHEHIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUH, a TaKXKE€ O XMMHUYECKHX PEaKUMsIX, UX CYIIHOCTH U



3aKOHOMEPHOCTSIX MPOTEKaHWs JomoJiHseTcsa B Kypcax 10 m 11 kiaccoB anemeHTamu
COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XMMHH C JIPYyTUMHU HAayKaMU, PACKpBIBAIOT €&
pOJIb B TO3HABATCIPHOM M TMPAKTHYCCKOM JEATEIbHOCTH 4YeJOBEeKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaKEHHUS K IIPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTHUECKUX
MPUJIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCA B OOLIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XWMHUEH, KPUTUYECKH OCMBICIUBATH
uH(}OpMAIIMIO U IPUMEHATH €€ JUIS TIONOJTHEHUS 3HAaHUM, PEIICHUS] HHTEJJICKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEOBATEILCKUX 3aJad. B 1emoM cojaepkaHue y4eOHOTO
npeaMera « XUMUS» JAHHOT'O YPOBHSI M3YUYEHUs] OPUEHTHUPOBAHO Ha (opMHpOBaHHE Yy
00yJaronMXxcsi MUPOBO33PEHYCCKON OCHOBBI JIJIsl IOHUMAaHUS (GUI0CO(CKUX HICH, TAKUX
Kak: MaTepUaIbHOE E€IWHCTBO HEOPraHMYECKOr0 U  OPraHUYeCKOro  MHUpa,
O0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOEHHEM, IT03HABAEMOCTb
MIPUPOJIHBIX SBJICHUHN IyTEM SKCIIEPUMEHTA W PElISHUs] TPOTHBOPEUNN MEXKTy HOBBIMU
(akTaMy ¥ TEOPETHUECKUMHM TMPEANOChUIKAMU, OCO3HAHUE POJIA XUMHUU B PEIICHUHU
AKOJIOTMYECKUX TPOoOJeM, a TakkKe MpoOsieM COEPEeKEHHUS IHEPreTHUECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUaoB.

B murane pemienus 3ajad BOCIUTAHUS, PA3BUTHS U COIMATU3AIMN OOYJaIOIIUXCS
MIPUHATHIC MPOTPAMMO 110 XUMHUHU MOJIXO/bI K OIIPEACIICHUIO COJCPKAHUS U TTOCTPOCHHS
npeaMera MpeaycMaTpuBaioT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUU,
UMEIoIMX 0a30BOE 3HAUCHHE JJIs PA3IMUHBIX BUOB JICSITEIHLHOCTH: PEIICHUS TTPOOJIeM,
MOMCKa, aHali3a U 00pabOTKKU MHGOPMAIIMK, HEOOXOIUMBIX ISl MPUOOPETEHHUS OIbITA
MPAKTUYECKOW M HCCIIECIOBATEIBLCKON JESITEIIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MTO3HAHUHU XUMHUHU.

B npaktuke nmnpenojgaBaHusT XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TAK U HA YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, MPHU OMpeJeICHUN
COJICP)KATECIIbHOM  XapaKTepUCTHKU  IeJeH M3ydeHUs IIpeaMeTa  HallpaBJICHHEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HA&Tcs (OpPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKHM Kak o00JaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
NEATEeIbHOCTH YeJIOBeKa U KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJUYECKOM TOUKHU 3PEHUSI TAKOUW MOAXOJ] K ONPESTCHUIO LIeJiel U3ydeHus mpeaMera
SIBJISIETCS BIIOJIHE OIPaBJIaHHBIM.

CoriacHo JJaHHOW TOYKE 3PEHUS TJIABHBIMH IEISAMU U3YUYSHUS TIpeaMeTa « XUMHUs»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

e (opMHUPOBAHHE CUCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIIECH COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIE
NOHATHUS, (PYHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XUMHUU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE U NMOHUMAaHUE CYITHOCTHU JOCTYIHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHE ¢ HCTOPUEH UX Pa3BUTHS U CTAHOBIICHHS;



e (QopMupoBaHre W pPa3BUTHE NPEACTABICHWA O HAYYHBIX METOJAX ITO3HAHUS
BEIIECTB M XHMHYECKUX PEAKIUH, HEOOXOAMMBIX IS TPHOOPETCHHS yMEHUI
OPHEHTHUPOBATLCSA B MUPE BEIIECTB M XUMHUYECKUX SBICHUIA, HUMEIONTUX MECTO B
IPHUPOJIC, B MPAKTHYCCKOW U IMTOBCETHEBHOMN YKU3HU;

e Ppa3BUTHC YMEHUH M CIOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX C HAOIIOACHHUEM U
OOBSICHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOJIOICHHEM TPaBMII OE30TIaCHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsimy ¢ sTuM, coaepikarellbHas XapaKTEPHCTHKA IeJIed M 3aJad H3ydCHHs
npeaMeTa B IPOrpaMMe 0 XMMHUH YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMHM TIPUOPHTETAMH B CHCTEME cpeaHero ooOmero oOpazoBanms. CerogHs B
MPETNOIaBaHNM XWMUU B OOJBIIEH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHICCKOM
KOMITOHEHTE COJICpKaHUsI OOy4YCHUsS, OPMEHTHPOBAHHOW HA IMOATOTOBKY BBHIITyCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHM3alldy, BIAQJCIONIEr0o HE Ha0OpOM  3HaHWH, a
(YHKIIMOHAJILHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSMH aKTHUBHOTO
MOJTYYCHUS 3HAHUM M MPUMEHEHHUS WX B PEATbHOW JKU3HU JUIS PEIICHHS TPAKTUICCKUAX
3ajad.

B cBs3u ¢ 3TUM TIpW M3ydeHUH TpenMeTa «XUMUS» JTOMUHHUPYIOIIEEe 3HAYCHUC
MIPUOOPETAIOT TaKue IeIU U 33/1auH, KaK:

ajganTands oOyJaromMXcsl K YCJIOBHSM JUHAMHUYHO Pa3BUBAIOLIECTOCS MHpA,
(dhopMHUpOBaHNE HHTEIUICKTYIBHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY TMPUHATHIO TPAMOTHBIX PEMICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBA3aHHBIX C BEIICCTBAMH M UX MPUMEHEHHEM;

dbopMupoBaHre y 00YUYaIOIMIMXCS KIIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIICTEHIINMN),
MMECIOIIUX YHHUBEPCAIBHOEC 3HAYEHUE IS PA3JUUYHBIX BHJIOB JCATCIBHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHPOpMAMK, HEOOXOAUMBIX IS
MPUOOPETEHUST OTBITA JEATEIBHOCTH, KOTOpas 3aHWMAeT Ba)XHOEC MECTO B ITO3HAHHH
XUMHH, a TakKe JJIs1 OIEHKH C IMO3UIMKA DKOJOTHYECKOH OE30MacHOCTH XapaKTepa
BIIMSIHUSL BEIIECTB M XMMHYECKHX IPOIIECCOB HAa OPTraHM3M YEJIOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O0y4YaroluXcs: CHOCOOHOCTH CaMOCTOATENIBHO MPUOOpETaTh HOBBIE
3HaHUS IO XUMHHU B COOTBETCTBUMU C >XKW3HEHHBIMU IOTPEOHOCTSIMH, HCIIOJIB30BAThH
COBpPEMCHHBIC HMH(GOPMAIIMOHHBIE TEXHOJIOTHU JUIS IIOMCKAa M aHajdu3a y4eOHOW u
HAyYHO-TIOMYJIIPHOM HH(POPMAITUH XUMUIECKOTO COJICPKaHUS;

dbopMHpOBaHWE W Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHBHOTO W JIOTHYCCKOTO
MBIIUICHUS, HAOJIONAaTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJIMMBI, B YAaCTHOCTH, IpH IUIAHUPOBAHWUM M TIPOBEACHUU XHMHUYECKOTO
AKCIIEPUMEHTA;



BOCITUTAHHUE Y 00yJaronuxcs yOe:K IEHHOCTH B TYMaHUCTHUECKOW HAMPABICHHOCTH
XUMUH, €€ BaXHOH pOJIM B PEHICHUH TJI00aJbHBIX TPOOIEM parmOHAIBHOTO
MIPUPOJIOTIONL30BAHMSI, TIOTMOJTHEHUSI JHEPTeTHUYECKHX PECypCOB M COXPAHCHUS
NPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHUS K
NpUpPOJIE W CBOEMY 3/I0POBBIO, a Tak)Ke TMPUOOPETCHUS OIbITa WCIOIb30BaHUS
MOJTYYCHHBIX 3HAHWHA IS TPUHITHS TPAMOTHBIX PEIICHWN B CHUTYAIUSAX, CBS3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B y4eOHOM mmaHe cpemHero oOmiero oOpa3oBaHHS TPEAMET «XHUMHUsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTECTBEHHO-HAYUHBIC TTPEIMETHIY.

OO6miee 4KclIO YacoB, OTBEACHHBIX JUIsI M3YYEHHUS] XMMHU, Ha 0a30BOM YypOBHE
cpemHero ooOmero obpazoBanms, coctaBiseT 68 dacoB: 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 OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUNA Ppsill. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIUA ~ yIrIEeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKClIepUMEHTANbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HMX MpEBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEHIECTB IO TPYINIaM M TEPHOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUEe MEPOKCHIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (GakTOpoB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuognyeckoil cucTeMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, YHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
00y4Yaromuxcsl Mo peaan3aii IPUHSATHIX B OOLIECTBE IEHHOCTEH, B TOM YMCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIIIOJHECHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCICAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIbHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMMHHM JJI1  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIHOJb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS JJIA
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOJI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NOMmyJIsipHasi JIUTeparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS TPAKTUYECKHUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U3oMepus, U30Mepbl, TOMOJIOTHUECKUI Psil, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemuiectB A. M. bytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIMIEH, AllEeTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

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 MPOIYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TOPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHM  COOMIONAaTh  TpaBWiIa  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca mokazarens [1JIK, moscHAT, Ha mpumepax CIoCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBPaIICHUS SHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCIOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHbli ra3, YIJIEKUCIbIA Tra3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKas, BOJIOPO/IHASI) B COCIUHECHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA Pa3THIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XHUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIUu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0€30macHOCTH TIPH OOpAIllEHUH C BEIIECTBAMHU M JTJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEICTBAa MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHNMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[IpenMeT opraHuYeCcKOM XMMUU. https://academy-

1.1 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHeHuiit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

ITpenenbHbIE YTIEBOIOPOIHI — https://academy-

2.1 pedl yr P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: hitps://acadermy-

2.2 peit y HOPOJIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yriieBoa0pObl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PUPOIHBIC HETORHHIH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOJOB M UX TIepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHU st
https://academy-
3.1 Crpret. Beron 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
https://academy-
A . Kapo .
3.2 CHBHGFHHH APOOHOBLIC KHCIOTE 7 content.apkpro.ru/lesson/8664b319-
TIOXKHEIE 3P 0ba3-4945-b076-cb7ae5858b90

https://academy-

3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Htoro no pazneny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA

5.1

[Tnactmaccel. Kayayku. Bomokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUISCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peliectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi Xumust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPrAHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoxa Kourpoubnble IIpakTHyeckue
n/n Bcero H3y4eHusi oOpa3oBaTeSbHBbIE pecypchl
padoThI padoThI
IIpenmeT opraHnYecKOl XUMUH, https://academy-

1 e BO3SHUKHOBEHHE, Pa3BUTHE U 1 0 0 07.09.2023  content.apkpro.ru/lesson/a9f3d191-
3HaUCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 14.09.2023  content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBbBIC IIOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
IIpencrasienue o
KJTaCCHU(UKAIIUU OPTaHUIECKUX
Bemects. Homenknarypa https://acadenmy-

3 1 0 0 21.09.2023 = content.apkpro.ru/lesson/726ee099-
(cucTemarueckas) n e1a9-410f-b8be-b4ch589aead1
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHUE https://academy-

4 N ’ 1 0 0 28.09.2023 = content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHH Pt ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpoCTEnIIne https://academy-

5 1 0 0 05.10.2023  content.apkpro.ru/lesson/258ddc06-
MPCACTABUTE/IH ATIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHE, hitps://academy-

6 cBOMCTEA 1 0 0 12.10.2023  content.apkpro.ru/lesson/4038171e-

4158-4hd1-ae98-18dc1cfh9399

7 ITHICH 1 POMHICH — 1 0 0 19.10.2023  https://lesson.edu.ru/04/10

IIPOCTEUIINE TPEACTABUTENN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «lTonyuenue 3TuneHa U 26.10.2023 = content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

eTmI0 eq-1,3. I1 eHue

9 MeTDIDy e OtyHeHH 09.11.2023  https://lesson.edu.ru/04/10
CHUHTETHUYECKOTO Kay4yKa U
PE3UHLBI
AJIKWHBI: COCTaB U 0COOEHHOCTH

10 CIPOCHI, FOMOHOFW{GCK%H pAA. 16.11.2023  https://lesson.edu.ru/04/10
AUeTHIICH — TPOCTEeUIINNA
NPEICTaBUTEIb AIKUHOB
Brrancnenus mo ABHCHUIO https://academv—

11 . P 23.11.2023 | content.apkpro.ru/lesson/7dada027-
XUMITHECKOH peaKtlit 8448-418f-h416-fbaledd4ab6d
ApeHbl: 6EH3011 ¥ TOITYOI hitps://acaderny-

12 Tp ] oI 30.11.2023  content.apkpro.ru/lesson/d86d7d00-

ORCITIROCTE aperon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YHICBOLOPOROB, 07.12.2023  https://lesson.edu.ru/04/10
MMPpUHAJIC)KAININX K Pa3IMYHBIM
KJlaccam
[IpupoaHble HCTOYHUKU
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONTYTHBIE HETSHbBIE Ta3bl, 14.12.2023  https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu
IT

15 PHPOZHBIC HETOTHIIH 21.12.2023  https://lesson.edu.ru/04/10

YIJI€BOIOPOAOB: MIPUPOAHBIN Ta3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIOITYTHBIE HEPTSIHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

KonTtponbHas padora o

16 28.12.2023  https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. 11.01.2024  content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa4d71694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL: 18.01.2024  content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH c0ef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE 25.01.2024 = content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 ' i 01.02.2024  content.apkpro.ru/lesson/8664b319-
AUCTATIHACTHAL AUCTOH Oba3-4945-h076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 08.02.2024  content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM 15.02.2024  content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK MPEJICTaBUTENN 22.02.2024  https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
Mpi1a KaK COJIM BBICIIUX

24 KapOOHOBBIX KUCIIOT, UX 29.02.2024  https://lesson.edu.ru/04/10

MOIOIIIeE TEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r 07.03.2024 | content.apkpro.ru/lesson/71ac43f2-
KHCIHOT. 1 HAPOIMS CHOMHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢hupoB
Kupsl: ruagponns, npuMeHEHUE https://academy-

26 5 Pbl: THP - 1P ’ 14.03.2024 = content.apkpro.ru/lesson/71ac43f2-

HOJIoTHHCCkasd poIlb AKHMPOB a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueimme https://academy-

27 _' 21.03.2024  content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIH. TIIIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a
K

28 PAXMAT M LEILTOI033 KaK 04.04.2024  https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTponbHnas pabora no

29 pasiely 11.04.2024  https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPraHUYeCKUE COCTUHEHUS

https://academy-
30 AMUHEBL: METHJIAMUH U aHWUJINH 18.04.2024 = content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
am(OoTepHbIE OpraHNYECKHe https://academy-

31 p p 5 25.04.2024  content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHITA, 1X DHOMIOTHHACCROC 43d1-4873-ace0-78ecab009628
3gadenue. [lenTuasl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 02.05.2024  content.apkpro.ru/lesson/c2f2f3d7-
COEeTMHEHUS 43d1-4873-ace0-78ecab6009628
O

33 CHOBHDIC HOHATHA XHUMIH 16.05.2024  https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

23.05.2024

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

XUMUYECKUH AJIEMEHT. ATOM.

1 1 0 0 01.09.2023  https://lesson.edu.ru/04/10
DnexTpoHHask KOHPUTYypalKs aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa Xummudeckux anemeHTos 1. U.

2 A . 1 0 0 08.09.2023  https://lesson.edu.ru/04/10
Menzeneesa, UX CBS3b C COBPEMEHHOI
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX
COEIMHEHUI MO IpynIaM U MepruoIaM.

3 A pyH pHoA 1 0 0 15.09.2023  https://lesson.edu.ru/04/10
3HavyeHHe NePUOJNIYECKOr0 3aKOHA U
CUCTEMbI XUMHUECKHUX 37eMeHTOB J[.1.
MenzeneeBa B pa3BUTHH HAYKH
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBsI3b,

4 e€ BUJIbI; MEXaHU3MBbl 00pa30BaHUS 1 0 0 22.09.2023  https://lesson.edu.ru/04/10
KOBAJIGHTHOM CBsI3u. Bogopoanas cBsi3b
BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. Bemecra

5 1 0 0 29.09.2023  https://lesson.edu.ru/04/10
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
Iloustue o AUCTICPCHBIX CUCTEMAX.

6 HcTrHHBIC U KOJUIOUIHBIE PACTBOPHI. 1 0 0 06.10.2023  https://lesson.edu.ru/04/10

MaccoBast J10JIs BEeIeCTBa B pacTBOpE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX COSANHECHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

13.10.2023

https://lesson.edu.ru/04/10

Knaccudukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALLECHUS SHEPTUU IIPH XUMUYECKHUX
peakuusax

CxkopocTts peakuuu. O6patumbie
peakiuu. XMMUYECKOE paBHOBECHE

20.10.2023

27.10.2023

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

11

12

13

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsite o0 BogopoHOM mokasarene (pPH)
pactBopa. Peakuuu noHHOro oOMeHa.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHsATHE 00 37IEKTpOTU3E
pacIuIaBoB U pacTBOPOB COJIeH

KonrtponbHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUW»

10.11.2023

17.11.2023

24.11.2023

01.12.2023

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

MerTabl, UX MOJ0XKECHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOCHHOCTH CTpOCHUs aTOMOB. O01He

08.12.2023

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¢busnueckue CBOMCTBAa METAILIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMUYEeCKHE CBOMCTBA BaKHEHIITHIX
METaJUIOB (HATPUH, Kaaui, KaabIlUi,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

15.12.2023

22.12.2023

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

17

XuMH4yecKre CBOMCTBA IIMHKA, JKejae3a 1
HUX COEINHEHNN

29.12.2023

https://lesson.edu.ru/04/10

18

19

20

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTMHEHUN

[IpakTuueckas padbora Ne 2. "Pemenue
AKCIIEPUMEHTANLHBIX 3a7a4 10 TeMe
«Mertamns»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKXCHUEC B
[Iepuoanueckon cucteMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

12.01.2024

19.01.2024

26.01.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

®u3nYECKUEe CBOMCTBA HEMETAIIIOB.
AJIOTpONUS HEMETAUTOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

02.02.2024

https://lesson.edu.ru/04/10

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COeIUHEHUN

XuMHUYecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa,
KPEMHHUS U UX COCAUHEHUIN

09.02.2024

16.02.2024

01.03.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB U
HUX COEIUHEHUN

15.03.2024

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

26

O0001IeHre U CUCTEMATH3AMS SHAHUH
o teme «Hemerainel». Berunciienus mo
YpaBHEHHSIM XHMHUYCCKHX PEaKIUuil 1
TEPMOXHUMHUYECKUE PACUETHI

22.03.2024

https://lesson.edu.ru/04/10

27

[TpakTuyeckas pabora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemertannsl"»

05.04.2024

https://lesson.edu.ru/04/10

28

29

30

KonTponbHas padota no temam
«Metamey U «Hemeramin

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4CCKHUC OCHOBAHUA

AmMdoTepHbIe HeopraHU4ecKHue u
OpraHUYEeCKUE COETUHEHUSI.
['eneTnyeckast CBSI3b HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB

12.04.2024

19.04.2024

26.04.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU
MEIUITUHEI

03.05.2024

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 00X HAYYHBIX
IMPpUHIOHUIIAX ITPOMBIINIJIICHHOT'O ITOJIYYCHUA
BAKHEHIIINX BEIIECTB

17.05.2024

https://lesson.edu.ru/04/10

33

YemoBek B MHUPE BEIIECCTB U MaTCpUAIOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

33

24.05.2024

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xummus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocsemnienue»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocsemenne»,2021r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Xumusi(0a30BBINYPOBEHB ). Pea3arus 00pa3oBaHms: METOIMYECKOE TTOCOOUE IS
yuurens / Kasepuna A. A., ITuuyruna I'.B.; nox pen.I'. B. [Tuuyrunoii. M. :
OI'BHY «MHcTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/ - UROKI.NET.
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/ -
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/ -
http://www.chemistry.ssu.samara.ru/



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
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