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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma o XuMuu Ha ypoBHE cpeHero oOiero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit  depeparuu», TpeOOBaHWN K pe3yibTaTaM OCBOeHHUS (denepalibHON
oOpa3oBaTeNnbHOM MporpamMmel  cpegHero obmero ooOpazoBanus (DOII  COO),
MIPEICTAaBICHHBIX B DeiepalibHOM TOCYyIapCTBEHHOM 00pa3oBaTebHOM ctanmapte COO,
¢ yuérom KoHmenmun npemnoaBanus yaeOHOTO TpeaMeTa « XUMHUs» B 00pa30BaTeIbHbIX
opranuzauusx Poccuiickoii ®enepanuu, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
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 TOAXOJIOB K pa3pa0OTKe MPOTPaMMbl MO0 XMUMUHU, K OMPEACICHUIO 00IIei
cTpareruu oOy4eHHs, BOCIHUTAHHUS W Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» s 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, MOJIy4aeMOE€ BBIITYCKHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliu, SBISETCS HEOTHEMJIEMOM dYacThi0o MX 0O0pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAIOIIMM JTallOM pealu3aldd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XMMHUUYECKOTO 00pa3oBaHus. JTH
IIEHHOCTH KAacCaloTCsl TMO3HAHHUS 3aKOHOB TPHUPOABI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oOIIel KyJnbTyphl YEJOBEKAa, a TaKKe DKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO M TIPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyarommxcsi Ha YpPOBHE cCpeAHero oOliero oOpa3oBaHMsl CPEACTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAEpKaHUEe U MMOCTPOEHHUE KOTOPOTO OIMpPEeSIEHbl B TPOrpaMme 1o
XUMUU C YYETOM CHelUPUKN HAYKH XUMUU, €€ 3HAYCHUS B TMO3HAHUU TMPHUPOJLI U B
MaTepUaIbHOW KU3HU OOIECTBa, a TaKkkKe C y4e€ToM OOIuX Ieled W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 00111ero o0pa3oBaHus B
Poccutickon ®@eneparum.

XUMHSI Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OcoOyl pOjb B
COBPEMEHHOM LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyibTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
IIEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXKalIIeM MHpPE KaKk O E€IUHCTBE MNPUPOAbl U
YyejioBeKa, KoTopoe (GopMHUpYeTCsl B XMMHUW Ha OCHOBE TMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHUSI B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, MX
CBOMCTBAMHU Y BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

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



Y )KM3HU KaX10T0 4ieHa obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3uAaTeIbHas, KaK
HayKa BBICOKMX TEXHOJIOTUW HampaBlieHa Ha peUIeHHe TIJIO0ANbHBIX MpodiieM
YCTOWYHMBOTO PA3BUTUSL YEJIOBEUECTBA — CBHIPHEBOWM, SHEPreTUYECKOW, MHIIEBOW,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM ¢ 0OIIMMU TEISIMU ¥ IPUHIIMIIAME CPETHETO 00I1Iero oOpa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, ©0a30BBIA ypOBEHb H3yUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYarouiuxcs,
HEOOXOIUMYI0O UM [JIsi BBIpAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHSI B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHusl B Pa3IMUHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMKUMH NpeaMeTa « XUMUsD» SBISIIOTCS 0a30Bble Kypchl — «OpraHnyeckas
xumus» 1 «O0Ias U HeopraHUYEeCKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAHUW IO HEOPraHUYECKOM
XUMUU (C BKIIOYEHHEM 3HaHUW u3 OOmed XUMUU) U OpPraHUYeCKON XHUMHH.
@opMUpOBaHUE JITaHHOM CHCTEMBbl 3HAHMM MpPU H3YyYEHUU NpeaMeTra 00ecleunBaET
BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOTr00Opasusl BEIIECTB HA OCHOBE OOILMX MOHSTHUH,
3aKOHOB U TEOPUH XUMUMU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» cHOpMUpPOBaHA B MPOTPaMMeE 110 XMMHUHU Ha OCHOBE CUCTEMHOT'O
MOAX0/Aa K M3YyYEHHIO y4eOHOro marepuaja U OOYyCIIOBJI€HAa HCTOPUYECKH
000CHOBaHHBIM PA3BUTHEM 3HAHWUN Ha ONPENEIEHHBIX TEOPETUYECKHX YpOBHsX. Tak, B
Kypc€ OpraHMYeCKON XMMHH BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHSI OPTAaHUYECKUX COEAMHEHUN, a TAKKE Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUH BemiecTB. CBeAeHMsI 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUM — OT YIJIEBOAOPOJAOB IO CIOXHBIX OHOJIOIMYECKH
AKTUBHBIX COEOUMHEHMM. B Kypce OpraHM4eckod XHMHHU MOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIAaCCU(UKAIIMOHHBIX TPU3HAKAX BEIIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[log HOBBIM yrjiomM 3peHHss B IpeaMere «XuMmus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs HW3YYEHHbII Ha YpOBHE OCHOBHOrO oOOHIEro o00Opa3oBaHUs
TEOPETHUECKUI MaTepuall U (HaKTOJOTUYECKHE CBEACHHS O BEIIECTBAX U XUMUYECKOUN
peakimu. Tak, B yacTHOCTH, B Kypce «OO0I11asi 1 HeOpraHUu4decKasi XUMHUs 00y4daroIuMCs
MIPENOCTABISAETCS. BO3MOYKHOCTh OCO3HATh 3HAYECHHE MEPHUOJUYECKOTO 3aKOHa C
OOILIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3ULUNA, TIyOKe MOHITh HMCTOPUYECKOE
n3MeHeHue (QYHKIMA OSTOTO 3aKkoHa — OT o00oOmaromeil a0 OOBICHSIOmEH U
MIPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHHM O BaXHEWINMX BENIECTBAX, MX COCTaBE, CTPOECHHUH,
CBOMCTBaX W TMPUMEHEHWU, a TaKXKE O XUMHUYECKHX PEaKIHAX, UX CYHUIHOCTH H



3aKOHOMEPHOCTSIX NPOTEKaHWs JonojHsercs B Kypcax 10 m 11 kimaccoB anemMeHTamu
COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XMMHH C JIPYyTUMHU HAayKaMU, PACKpBIBAIOT €&
pOJib B TIO3HABATEIHLHOM M MPAKTUYECKOM JNESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M TMPAKTHUECKHUX
MPWIOKEHUN XUMHUHU, TMMOMOTAIOT BBHIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XWMHUEH, KPUTUYECKA OCMBICITHBATH
UH(GOPMAIIUIO U IPUMEHATH €€ J1JIs MOMOJIHEHUS] 3HaHUN, PEIICHHUS] UHTEIUIEKTYaJIbHbIX U
AKCIIEPUMEHTAJILHBIX HCCIIEIOBAaTEIbCKUX 3a7ady. B 1enoMm coxpepxaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (HOPMHUpPOBAHUE Y
00yJaroIMXcsi MUPOBO33PEHYECKON OCHOBBI JIJISl MIOHUMAHUS (PUI0CO(CKUX HICH, TAKUX
Kak: MaTepUaIbHOE E€IWHCTBO HEOPraHMYECKOr0 U  OPraHUYeCKOro  MHUpa,
O0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOEHHEM, IT03HABAEMOCTb
MIPUPOJIHBIX ABJICHUMN IMyTEM SKCIEPUMEHTA U PELICHUS] TPOTUBOPEUHU MEXKIY HOBBIMH
(akTaMy W TEOPETHUUECKUMHM MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU
AKOJIOTMYECKUX TPOoOJeM, a TakkKe MpoOsieM COEPEeKEHHUS IHEPreTHUECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUaoB.

B nnane pemieHus 3ajad BOCHUTAHUS, PA3BUTUS U COIMAIM3AIUMU O0YYaIOUTUXCS
MIPUHATHIE IPOrPAMMOM MO XMMHUHU MOJIXOAbI K ONIPEACIICHUIO COJEPKAHUA U TOCTPOCHUS
npeaMera MpeaycMaTpuBaioT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUU,
UMEIoIMX 0a30BOE 3HAUCHHE JJIs PA3IMUHBIX BUOB JICSITEIHLHOCTH: PEIICHUS TTPOOJIeM,
MOMCKa, aHalM3a U 00paboTKK MHQPOpPMALIUU, HEOOXOIUMBIX ISl MMPUOOPETEHUST OIbITa
MIPAKTUYECKOM M MCCIIENOBATEIIbCKON AEATENBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke nmnpenojaBaHus XUMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHHUs, TaAK U Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHWUsI, MPHU OIpeeTICHUU
COJIEPKATEIIbHOW  XapaKTepUCTHKM LEJIed M3y4eHUs [MpeaMeTa  HallpaBJICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HA&Tcs (GOpPMHUPOBAHHWE OCHOB
XUMHUYECKOM HayKM Kak o00JacCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJUYECKOM TOUKHU 3PEHUSI TAKOUW MOAXOJ] K ONPESTCHUIO LIeJiel U3ydeHus mpeaMera
SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU LEJISIMUA U3YUYEHUS MpeaMeTa « XuMHUsH»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (opMHUPOBAHHE CUCTEMbl XMMHUYSCKHX 3HAHUN KaK BaKHEHIIECH COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBHIE
NOHATHUS, (PYHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XUMHUU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE U MMOHUMAaHUE CYITHOCTHU JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;



e (QopMupoBanue W pa3BUTHE MPEACTABJICHWA O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHYECKUX PEAKIUH, HEOOXOAMMBIX JUISI TPHOOPETCHHS yMEHUI
OPHEHTHUPOBATLCSA B MUPE BEIIECTB M XUMHUYECCKUX SBJIICHUIA, HUMEIONTUX MECTO B
IPHUPOJIC, B MPAKTHYCCKOW U IMTOBCETHEBHOMN YKU3HU;

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

Hapsimy ¢ sTuM, coaepikaTtellbHas XapaKTEPHCTHKA IeJIed W 3aJad H3yYCHHS
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 COJIEepKaHUsI OOy4deHUsS], OPMEHTUPOBAHHOW HA IOATOTOBKY BBHIITYCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHM3alldy, BIAQJCIONIEr0o HE Ha0OpOM  3HaHWH, a
(YHKIIMOHAJILHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSMH aKTHUBHOTO
MOJTYYCHUS 3HAHUM M MPUMEHEHUS WX B PEATbHOW JKU3HU IS PEIICHHS TPAKTUICCKUX
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 HHTEIUICKTYAIBHO 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),
MMECIONIUX YHHUBEPCAIBHOEC 3HAYEHUE ISl PA3IUYHBIX BHJIOB JCATCIBHOCTU: 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
BIIMSTHUSL BEIIECTB M XMMHYECKHMX IPOIIECCOB HA OPTraHM3M YeJIOBEKa W IMPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O0y4YaroluXcs: CHOCOOHOCTH CaMOCTOATENIBHO MPUOOpETaTh HOBBIE
3HaHUSA 0 XUMHHU B COOTBETCTBUM C JKU3HEHHBIMH ITOTPEOHOCTSIMH, HCIIOJIH30BAThH
COBpeMEHHbIC WH()OPMAIMOHHBIC TEXHOJOTHM [JIi TIOMCKAa M aHaiM3a Y4eOHOU u
HAyYHO-TIOMYJIIPHOM HH(POPMAITUH XUMUIECKOTO COJICPKaHUS;

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



BOCITUTAaHUE Y 00yJaromuxcsi yOeKIEHHOCTH B TYMaHUCTUIECKON HAMPaBICHHOCTH
XUMUH, €€ BAXHOW pOJIM B pEHICHUH TJI00adbHBIX TPOOIEM palMOHAIBHOTO
MIPUPOOTIONL30BAHMSI, TIOTIOJTHEHUSI JHEPTeTUYECKHX PECypCcOB M COXPAHCHHS
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 CHUTYAIUsIX, CBS3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

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

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



COJEP)XAHUE ObYYEHHMA
10 KJIIACC
OPITAHNYECKAA XUMUA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

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

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

Yrieroopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucnopoaconepxamume OpraHM4ecKue COCINHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

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

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xxupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
Heunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAaYE€CTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuyHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IIpH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BBICOKOMOEKYIISIPHBIE COSMHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJIUIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

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

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTTAHMYECKAA XUMUA

TeopeTnueckne OCHOBBI XUMUH

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

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



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannueckast xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY 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.

XUMHUS U KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, PHEPreTUUECKON U MHUILEBOU
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 MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydYeHUH OOmend u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHS: HAy4YHBIH (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
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

JIMHHOCTHBIE PE3YJIbTATDI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIILHOCTHBINA MTOAXO.

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

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxx1aHCKOr0 BOCIIUTAHUS:

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

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NaTpUOTHYECKOTO BOCIIUTAHMSL:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKHW €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TpyAOBOTO BOCIIUTAHMUS:

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

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

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

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) LEHHOCTH HAYYHOT'O TIO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeJICTaBICHUs 00 OKpYXKarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOYCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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 Pa3MYHBIX cepax mpodeccuoHanbHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3VJIbTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBnajieHne YHUBEPCATHHBIMU YUeOHBIMH ITO3HABATEILHBIMU JCHCTBUSIMU:

1) 6a30BbIE JIOTHUECKHE TCUCTBHUS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOWpATh OCHOBaHHWS M KPUTEPUH [Js KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBIICHUSIMU;

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) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUSA BEIIECTB M XMMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHU;

BJa/JIeTh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W TPOBEACHUSA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInyHbIX
METO/IOB [TO3HAHHS.

3) pabota ¢ nHbOpMaIIHEA:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
IpeICTaBICHNUS, KPUTHUECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIMel: NPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSAMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOU TEMBI B XOJ€ JUaAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xojie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OBnazeHne YHUBEPCATbHBIMU PETYISITUBHBIMU JIEHCTBUSIMHU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpeIaraéMblid ajroput™ ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

I[TPEAMETHBIE PE3VYJIbTATDI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

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



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMUMHYECKHI JJIEMEHT, aTOM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COeANHEHUI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), JaBaThb KM Ha3BaHUA II0
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalabIerua, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIN Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOJIIOIEeHHE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu 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);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHW3MBI OMPEACIEHHBIX OpPTaHUYECKHX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJI PEIICHHS MTPAKTHUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, 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;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

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

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKUE PEAKIIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMUHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPTraHWYECKHUX BELIECTB, pPAaCIO3HABaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE TMPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOIO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMHM IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUH C BEHIECTBAMHU U JIaOOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3J0POBbsl M OKPYXKAIOUIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

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

dbopmy.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIIACC

HanmenoBanmne pasaciioB U TEM

KommuectBo yacos

DnekTpoHHbIE (IU(PPOBHIE)

Ne n/mt Kontponbusle = Ilpaktuueckue
IPOrpaMMBbI Bcero o0pazoBaTeIbHBIE PECYPChI
paboThI paboThI
Paznen 1. Teopernueckne 0CHOBBI OPraHU4ECKONH XUMHUU
[Tpenmer opranmueckoii xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro mo pazueny 3
Paznen 2. YraneBonopoabl
2.1 IIpenenbHbIE YTIIEBOAOPOIBI — AJIKAHBI 2 https://resh.edu.ru/subject/29/10/
H : .
2.2 CHPCACIILHBIC YIIICBOAOPOABL: ATKCHEL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://resh.edu.ru/subject/29/10/
I1
2.4 PHPOATLIE HETOTHMICH YIICEOAOPOAOE 3 1 https://resh.edu.ru/subject/29/10/
U UX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kucnopoaconepxaniye OpraHu4ecKie COeIMHEHUS
3.1 Cnuptsl. ®enon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 JIHICTHIEL. RAPOOHOBHE KHCIOTEL 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 VrieBoasl 3 1 https://resh.edu.ru/subject/29/10/
HWroro no pazneny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Paznen 4. AzoTcoaepxaiire OpraHM4ecKue COeTMHEHUS

4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3

Paznen 5. BeicokoMONEKYIsIpHbIE COSTUHEHUS

5.1 ‘ [Tmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIIACC

HanmenoBanne pa3aciioB U TEM

KommyectBo gyacos

DnekTpoHHbIE (IUPPOBHIE)

Ne n/mn KonTponbHbIe [TpakTueckue
MIPOTrPaMMBI Bcero o0pa3oBaTesbHbBIE PECYPCHI
paboThI paboThI
Paznen 1. TeopeTtuueckre OCHOBBI XUMUU
Crpoenue atomoB. [lepuoanueckuit
IT
1.1 SAKOM M LICPHOTHECKA CHCTEMA 3 https://resh.edu.ru/subject/29/11
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa
Crtpoenue BemiecTBa. MHOTOOOpasue .
1.2 4 https://resh.edu.ru/subject/29/11
BEIIECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/29/11
Hroro no pazueny 13 https://resh.edu.ru/subject/29/11/
Paznen 2. Heopranuueckast XuMus
2.1 MerTamnel https://resh.edu.ru/subject/29/11/
2.2 Hemeramisl 1 https://resh.edu.ru/subject/29/11/
2.3 CBA3D HEOPIAHIHECKIX H OPrAHIHECKiX 2 https://resh.edu.ru/subject/29/11/
BEIIECTB
Uroro no pazgeny 17 https://resh.edu.ru/subject/29/11/
Paszen 3. XumMug u KU3Hb
3.1 ‘ XUMHA U KU3HDb 4 https://resh.edu.ru/subject/29/11/
Hroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOI'PAMME



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

I[TOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KomnuectBo uacos
No DNeKTpOHHBIC IU(PPOBHIS
Tema ypoka KonTposibabie = IIpakTuueckue
/1 Bceero o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI

Teopust cTpoeHUs OPraHUYECKUX

1 coenureHuit A. M. byriepoBa, €€ oCHOBHBIE https://resh.edu.ru/subject/29/10/
ITOJIOKCHU A
[IpencraBnenue o knaccudpukanum
opranmueckux Bemects. Homenkmnarypa .

2 p t yp https://resh.edu.ru/subject/29/10/
(cucremaTnyeckasi) U TPUBHAIbHBIC
Ha3BaHUA OpFaHI/I‘IeCKI/IX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHE, .

3 . p https://resh.edu.ru/subject/29/10/
TOMOJIOTUYCCKUU pSIJI
MertaH u 3TaH — IIpOCTEUIIIE .

4 p https://resh.edu.ru/subject/29/10/
MIPEACTABUTENH AJIKAHOB

5) AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA https://resh.edu.ru/subject/29/10/
OTHIIECH U TIPONHJICH — IIPOCTEHIIINE .

6 p p https://resh.edu.ru/subject/29/10/
MPEICTABUTENH AJIKEHOB
IIpaktrueckast padora Ne 1. «Ilonyuenue .

7 p P . v 1 https://resh.edu.ru/subject/29/10/
ATUJIEHA U U3YyUYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u

8 MeTmioyTaauen-1,3. [Tomydenue https://resh.edu.ru/subject/29/10/
CHUHTETUYECKOI'0 Kay4yyKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS,

9 TOMOJIOTUYECKUH psijl. ALIETUIIEH — https://resh.edu.ru/subject/29/10/

MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB
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Brluncnenus 1o ypaBHEHUIO XUMUYECKOU

10 https://resh.edu.ru/subject/29/10/
peakIuu
A : . T .

11 perrt: Gerson u Tos1yol1. TokeHaHoCTS https://resh.edu.ru/subject/29/10/
apeHOB
r .

12 CHETHHCCKAA CBASH YITIEBOAOPONOB, https://resh.edu.ru/subject/29/10/
MPUHAJICKANTUX K PA3IMYHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

13 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHBIE Ta3bl, https://resh.edu.ru/subject/29/10/
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl, https://resh.edu.ru/subject/29/10/
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
IT i & .

15 PEAMET OPTAHITICCRON XHMHH, €€ https://resh.edu.ru/subject/29/10/
BO3HHUKHOBCHIUC, paSBI/ITI/Ie 1 3HAYCHHC
K .

16 OHTPOITbHAA PA0OTa 110 pasiey https://resh.edu.ru/subject/29/10/
«YTIeBOOPOIBI»
11 : .

17 DE/CIBHBIC O/HOATOMIBIC CIIMPTE! https://resh.edu.ru/subject/29/10/
METaHOJI M 3TaHOJ. BomopoaHas cBs3b
M : .

18 HOTOATOMHPIC CTHPTHL: STHIICHIIIIOTS 1 https://resh.edu.ru/subject/29/10/
TIIALEPUH
D : .

19 CHOI: CTP OCHH? MOJIEKYJIEI, PU3HIECKNE H https://resh.edu.ru/subject/29/10/
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
A : . .

20 T ICTHBL: GOPMAITHICTHL 1 AUCTAILICTHA https://resh.edu.ru/subject/29/10/
AueroHn

21 OIHOOCHOBHEIE IPE/ICTBHEIC KAPOOHOBHIC https://resh.edu.ru/subject/29/10/
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS
IT 6ota Ne 2. «CBoii .

22 paiTHriecias pabota «-poHCTRa https://resh.edu.ru/subject/29/10/

pacTBOpa YKCYCHOM KHCIOTBI»
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CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

23 MIPEACTABUTENH BBICIINX KAPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCIIOT

24 Mbuta Kax COIH BBICLINX KPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT, KX MOIOIIIEe ACHCTBUE
CrnosxHbIe 3(DUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX https://resh.edu.ru/subject/29/10/
3¢upoB

26 KPS IIAPOINS, MPUMEHEHHE, https://resh.edu.ru/subject/29/10/
OuoJI0ruYecKasi pojib KHUPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 Baxwueliume npeactaBuTeNn: TIOKO3a, https://resh.edu.ru/subject/29/10/
bpykTO3a, caxapo3a

28 Kpaxman t nejumionosa kax npupoaise https://resh.edu.ru/subject/29/10/
TIOJTUMEPHI
KonrtpomnbHas pabota 1o pasaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue https://resh.edu.ru/subject/29/10/
COCTMHCHUS

30 AMUHBI: METUJIAMUH U aHWUJINH https://resh.edu.ru/subject/29/10/
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpTraHUYeCKHe COSTUHEHUS, NX https://resh.edu.ru/subject/29/10/
ononoruueckoe 3Hauenue. Ilemtuanl

32 bextkit Kkaie mpupoKEIe https:/resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OcHOBHBIC MOHATHA XHMIH . https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH

34 (OCHOBHEIC METOJ[EI CHETE3 https://resh.edu.ru/subject/29/10/

BBICOKOMOIJICKYJIAPHBIX COG,Z[HHGHHfl.
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[ImacTmaccel, KaydykH, BOJIOKHA
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11 KJIIACC

Ne
/o

Tema ypoxka

KommuectBo yacos

Bcero

Kontponbhbie
paboThI

IIpakTrueckue
paboTsI

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoaunueckuii 3akoH u [lepuoanueckas
cUCTeMa XuMHU4eckux snnemenTos /1. 1.
MenzeneeBa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U MX COETUHEHUHN 110
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M. Meneneesa B
pPa3BUTHHU HAYKHU

Crpoenue BeniecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM
cBsi3u. BogopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenn okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 1oms
BEILIECTBA B PACTBOPE

https://resh.edu.ru/subject/29/11/

Knaccudukanust 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coenHeHn. [ eneTnueckas

https://resh.edu.ru/subject/29/11/
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CBs3b HCOPIraHMYCCKUX BCUICCTB, PA3JIMYIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

https://resh.edu.ru/subject/29/11/

10

11

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3In4YHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnekTponauTnueckas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

12

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.
[TonsiTHE 00 351EKTPOIM3€E PACILIABOB U
pacTBOpPOB coNeit

https://resh.edu.ru/subject/29/11/

13

14

15

KontponbHas padoTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW)

Mertamibl, ux nojoxenue B [lepuoanueckoit
cucTeMe XUuMHUecKux snementos /I, U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METaJUIOB

CmuiaBbl METAJUIOB. DIIEKTPOXUMUUYECKHUM sl
HaIpsHKEHUH METAILIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
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16

XUMHYECKHE CBOMCTBA BaKHEHUIINX METAIIIOB
(HaTpUid, KAJIMH, KaJIbIIUA, MarHuu,
QTIOMHUHHK ) U UX COCTMHECHUN

https://resh.edu.ru/subject/29/11/

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

XUMHYEeCKUE CBOWCTBA IIMHKA, JKeJe3a U X
COCIMHEHUN
[TpakTuueckas paborta Ne 2. "Pemienue

SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Metamasl»"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

20

Hewmerannsl, ux nonoxxenue B [leprnoanueckon
CHUCTEME XUMUYECKuX dieMeHToB /1. U.
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

https://resh.edu.ru/subject/29/11/

21

22

23

®du3nyecKkue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XYMHYECKUE CBOWMCTBA TaIOTEHOB, CEPBI U X
COEMHEHU I

XuMHyeckue cBoicTBa a3oTa, (pocodpa u ux
COCIMHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

24

25

26

XHUMHUYECKUE CBOMCTBA yIIIEpOJ1a, KPEMHUS U
AX COeINHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COeIMHEHUN

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme «Hemeramnely. Beraucienus mno
YpaBHEHUSIM XUMUYECKUX PEAKUUN U
TEPMOXUMHUYECKUE PACUETHI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
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[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 https://resh.edu.ru/subject/29/11/
"HemeTamn"»

28 KonTpomnpHas padoTta o Temam «MeTauib» u 1 httos://resh.edu.ru/subject/29/11/
«HemeTamibs»

29 Heopranuueckue u opraHm4ecKue KUCIOTHl. 1 httos://resh.edu.ru/subject/29/11/
Heoprannueckue u opraHMuecKrue OCHOBAHUSI
AmMdoTepHbIe HEOPraHUYECKUE U

30 opratirieckite coequnenis. I eneriieckas 1 https://resh.edu.ru/subject/29/11/
CBSI3b HEOPTraHUYECKHX U OPraHUYECKUX
BEILIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 SHEPreTHYCCKOM M MUIIEBON OE30M1aCHOCTH, 1 https://resh.edu.ru/subject/29/11/
Pa3BUTHHU MEIUITUHBI
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 MPUHITMTIAX TPOMBIIIEHHOTO MTOJTYYeHUS 1 https://resh.edu.ru/subject/29/11/
BOKHEUIIINX BEIICCTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB https://resh.edu.ru/subject/29/11/

34 XUMUS U 300pOBBE YEIOBEKA 1 https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
[TPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 11 YYEHUKA

BBGI[I/ITCBapI/IaHT

METOAMNYECKHUE MATEPUAJIbBI IJIA YUUTEJIA

BBenutemannnie

[MN®PPOBBIE ObPA30OBATEJIbHBIE PECYPCbI 1 PECYPCBI CETU
NHTEPHET

Beeautehttps://resh.edu.ru/subject/29/11/nanubie



