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HOACHUTEJBHASA 3AITUCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero ooOiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit  depeparuu», TpeOOBaHWN K pe3yibTaTaM OCBOeHHUS (denepalibHON
oOpa3oBarenpHON TporpamMmbl  cpemHero obmero obpaszoBanms (DPOII  COO),
MIPEICTAaBICHHBIX B DeiepalibHOM TOCYyIapCTBEHHOM 00pa3oBaTebHOM ctanmapte COO,
¢ yuérom KoHmenmun npemnoaBanus yaeOHOTO TpeaMeTa « XUMHUs» B 00pa30BaTeIbHbIX
opranuzauusx Poccuiickoit ®enepanuy, peanu3yOIIUX OCHOBHBIE 00pa30BaTEIbHBIE
IpOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUIN «(CTparerun pa3BuTHsI BocUTaHus B Poccuiickoi
®enepanuu Ha niepuon g0 2025 roga» (Pacmopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXOJIOB K pa3pa0OTKe MPOTPaMMbl MO0 XMUMUHU, K OMPEACICHUIO 00IIei
CTparerud OOy4eHHs, BOCHHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMH Y4EOHOIO
npeameta «Xumus» it 10-11 kiaccoB Ha 6a30BOM YPOBHE COCTABUIIM KOHIIENTYalIbHbBIE
nonoxenuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH 1IEIeH, COCpKaHUs, Pe3yIbTaTOB
0o0yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJIy4aeMOE€ BBIITYCKHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHu3alliu, SBISETCS HEOTHEMJIEMOM dYacThi0 MX 0O0pa30BaHHOCTH. OHO CIYXUT
3aBEPIIAOIIMM JTAllOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX IEJOCTHON CHCTEME XUMHUYECKOr0 00pa3oBaHus. DTH
IIEHHOCTH KaCaroTCs TO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
oOIIel KyJnbTyphl YEJNOBEKAa, a TaKKe HSKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbIO U MpPHUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHME
oOyyaromuxcsi Ha YpPOBHE cCpeaHero oOliero o0pa3oBaHMsl CPEJICTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAEpKaHUEe U MTOCTPOEHHUE KOTOPOTO OIMpPeAeSIEHbl B TPOrpaMme 1o
XUMUUA C Y4ETOM crenudUKUd HAyKu XUMHH, €€ 3HAYeHUs B MO3HAHUM TPHUPOJLI U B
MaTepUaIbHOW KU3HU OOIIECTBa, a TaKkKe C y4e€ToM OOMMX IeJedl W TPHUHIUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEJIHEro o01ero o0pa3oBaHus B
Poccuitckon denepanum.

XUMHUSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWrpaeT ocoOyr pojb B
COBPEMEHHOW NMBHWIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuajabHOW KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE
IIEJIOCTHOTO TIPEJICTaBlIeHUs 00 OKPYXKAIIIeM MHpPE Kak O E€JUHCTBE NPUPOIBI H
YyejoBeKa, KoTopoe (GopMHUPYeTCsl B XMMHUW Ha OCHOBE TMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMU 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aMMONEUCTBYSI C JPYrMMHM €CTECTBEHHBIMH HAayKaMH, XHUMHS CTalia
HEOTHEMJIEMOMN YaCThbI0 MUPOBOU KYJIbTYpPbI, HEOOXOJIMMBIM YCIOBUEM YCIEIIHOTO TPY/ia
M )KM3HU KaXJI0TO wieHa oomecTBa. CoBpeMeHHasi XMMHUS KaK HayKa cO3UaaTelibHas, KaK



HayKa BBICOKMX TEXHOJIOTUW HAampaBlieHa Ha penieHHue TIOOAIBHBIX MPoOsIeM
YCTOWYHMBOTO PA3BUTHSA YEJIOBEYECTBA - CBIPbEBOM, DHEPreTUYECKOW, MHIIEBOU,
AKOJIOTUYECKOM O€30IMaCHOCTH U OXPaHBI 3JI0POBBI.

B cooTBercTBUM ¢ OOIIMMHU HEISIMHU U MPUHIIMIIAMH CPETHETO 00111eT0 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI  YpOBEHb H3YyUEHHS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OONIEKYJIbTYPHYIO IMOJTOTOBKY OOyYarOlIUXCS,
HEOOXOJIUMYIO MM JjIsi BBIPAOOTKM MHPOBO33PECHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHS B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu peaMera « XUMHUs SBISIOTCS 0a30Bble Kypchl - «Oprannyeckas
xuMusi» U «OOIasi 1 HeopraHu4yecKkass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHUN IO HEOPraHUYECKOM
XUMUU (C BKIIOYEHMEM 3HaHUW u3 OOmeHd XUMUU) U OpPraHUYeCKON XHUMHH.
dopMUpOBaHUE JIaHHOW CHCTEMbl 3HAHMM TPU H3YyYEHUU TIperIMeTa o00ecreuynBaeT
BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOTO0Opa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHM,
3aKOHOB U TEOPUH XUMUHU.

Crpyktypa coaepkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» cHOpMUpPOBaHA B MPOTPAMME 110 XMMHUH Ha OCHOBE CUCTEMHOTO
MoAXoJa K M3Yy4eHHIO y4eOHOro wmarepuania ©  OOYyCJIOBIIEHa HCTOPUYECKHU
000CHOBAHHBIM Pa3BUTHUEM 3HAHUW Ha OMPENCIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B
KypC€ OpPraHMYE€CKOW XMMHHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUUYECKOMU
TEOPUU CTPOCHHSI OPTAaHUYECKUX COEANHEHUN, a TaKKE Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIIEKTPOHHBIX TPEJICTABICHUN O CTpOoeHHH BemlecTB. CBefeHUsT 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCSI B Pa3BUTUU - OT YIJIEBOJOPOIOB O CIIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COEIUMHEHMM. B Kypce OpraHM4eckod XHMHHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00IIero o00Opa30BaHUsl IE€PBOHAYAJIbHbBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIACCHU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINU.

ITon HOBBIM yIJIOM 3peHUss B TpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs  M3YYEHHBIH Ha ypOBHE OCHOBHOTO  oOmmiero oOpa3oBaHUS
TEOpPETUYECKUN MaTepual U (PaKTOJIOTUUECKUE CBEACHUS O BEIIECTBAX M XUMUYECKOM
peakimu. Tak, B yacTHOCTH, B Kypce «OO0I1as 1 HeOpraHUudecKasi XUMHUs 00ydaroIuMCs
MPEIOCTABISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE MEPHUOJUYECKOrO 3aKOHA C
00IIIeTEOPETUYECKUX U METOJIOJOTHYECKUX TMO3UIUMH, TIIyOKe MOHITh HCTOPUYECKOE
u3MeHeHue (QYHKIMH OSTOro 3akoHa - OT oOoOmaromeid a0 OOBIACHSIOMEH U
MIPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEHIINX BEHIECTBAX, WX COCTaBE, CTPOCHUHU,
CBOMCTBaX W TMPUMEHEHUH, a TAKXKE O XHUMHUUYECKUX PEaKIUsX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusl AomnoiHsercs B kKypcax 10 m 11 kmaccoB snmemeHTamu



COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBS3U XMMHH C JIPYyTUMHU HAayKaMU, PaCKpBIBAIOT €&
pOJIb B TIO3HABATEIHLHOM M TPAKTUYCCKON MEATETHLHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBaXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKHUX
NPWIOKEHU XUMHHU, MOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBATH
HH()OPMAITUIO U IPUMEHSITH €€ JJIS MOMOJTHCHHS 3HAHUH, PEIICHUS WHTEUICKTYaIbHbIX U
HKCIIEPUMEHTAJILHBIX HCCIEIOBAaTEIbCKUX 3a7ady. B 1enoMm coxepxkaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (HOpPMHUpPOBAHUE Y
00y4JaronMxcsi MUPOBO33PEHUYECKO OCHOBBI JIJIsl MIOHUMaHUS PUIOCOPCKUX UIeH, TAKUX
Kak: MaTepUaIbHO€  E€IWHCTBO HEOPraHMYECKOr0 U  OPraHUYEeCKOro  MHUpa,
00YyCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U CTPOEHUEM, I103HABAEMOCTh
MIPUPOJIHBIX SBJICHUN IMYTEM SKCIIEPUMEHTA U PELICHUS MIPOTUBOPEUUN MEXKITY HOBBIMU
dbakTaM U TEOPETUUYECKUMHU NPEIINOChUIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
AKOJIOTMYECKUX TPOoOJeM, a TakkKe MpoOsieM COEPEeKEHHS IHEPreTHUECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUasoB.

B miane pemienus 3ajiad BOCIUTAHUS, PA3BUTHSA U COLUANM3AIMN O0YUYaIOIINXCS
MIPUHATHIE IPOrPAMMOM M0 XMMHUHU MOJIXObI K OIIPEACIICHUIO COJEPKAHUA U TOCTPOCHUS
npeaMeTa TMpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JIEUCTBHIA,
UMeEroIMX 0a30BOE 3HAUCHHE JJIs PA3IMYHBIX BUAOB JICSITEIHLHOCTH: PEIICHUS TTPOOJIeM,
MOKCKa, aHali3a U o0paboTKu MHOOpPMAILIMK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITA
MIPAKTUYECKOM M MCCIIENOBATEIIbCKON AEATENBHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMUHU.

B nmnpakTtuke mpenonaBaHWs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CpPEIHETO oO0lIero oOpa3oBaHUs, TPU OINpEIeICHUN
COJICPKATEIIbHOW  XapaKTepUCTUKW IeJed M3ydeHUs TMpeaMeTa  HalpaBlICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HA&TCs (OPMHPOBAHHWE OCHOB
XUMUYECKOM HayKd Kak o00JIaCTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHICCKOM
NEATEeIbHOCTH YEJIOBEKa M KakK OJHOTO W3 KOMIIOHEHTOB MHPOBON KyJabTyphbl. C
METOJUYECKOM TOUYKHU 3PEHUSI TAKOUW MOAXOJ] K ONPESICHUIO LIeJiel U3ydeHus mpeaMmeTa
SIBJISIETCS BIIOJIHE OTPaBJIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMU LEJISIMUA U3YUYEHUS MIpeaMeTa « XuMHUsH»
Ha 6a30BoM ypoBHe (10-11 kJ1.) sBstroTCS:

e (¢dopMuUpPOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWINEW COCTABJISAIOINICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIIOYEBbIE
MOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHUE Y MIOHUMAHUE CYIITHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHHUS;



e (opmupoBaHHE U pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB M XHMHYECKUX PEAKIUH, HEOOXOAMMBIX IS TPHOOPETCHHS yMEHUI
OPUEHTHUPOBATLCS B MUPE BEIIECTB M XUMHUYECKUX SBICHUN, UMEIOIINX MECTO B
IPUPO/JIe, B MPAKTUYECKON U TOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHHA M CHOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOJIIOIEHUEM TMpaBUiI OE30MacHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsimy ¢ sTuM, coaep)karenpHas XapaKTepUCTHKA IeJIeH W 3a1ad W3y4YCHHUS
npeaMeTa B MporpaMMe MO XMMHH yYTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBHUU C
HOBBIMU NPUOPUTETAMU B CHCTEME CpeaHero oobmero oOpa3oBaHus. CeronHs B
MpernofaBaHUM XUMHH B OOJNBIIEH CTEMEHH OTHAETCS MPEANOYTEHUE MPAKTUYCCKON
KOMIIOHEHTE COJIep’KaHusi OOydeHHs, OPUECHTHPOBAHHOW HAa TOJTOTOBKY BBIITyCKHHUKA
o011eo0pa3oBaTeIbHOM  OpraHM3alliM, BJIaJACIOIIEro He HaOOpoM  3HaHMWM, a
(YHKIMOHATBFHOM TI'PaMOTHOCTBIO, TO €CTh CIOCO0aMU W YMEHHSIMU aKTHBHOIO
MOJTYYCHUS 3HAHUN M TMPUMEHEHUS WX B PEAbHOM KU3HU IS PEIICHHS TTPAKTUICCKUAX
3ajad.

B cBs3u ¢ 3TUM TIpW M3ydeHUH TpenMeTa «XUMUS» JTOMUHHUPYIOIIEEe 3HAYCHUC
MPUOOPETAIOT TAKUE 1IETTU U 3a]a41, KaK:

aganTaiys 0oO0ydJarouuxcsi K YCIOBUSM JMHAMHYHO Pa3BHBAIOIIETOCS MUDPA,
dbopMHpOBaHNE WHTEIEKTyaJIbHO Pa3BUTONM JTUYHOCTH, TOTOBOM K CaM00OOpa3OBaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIPHOMY TMPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHre y 00YUYaIOIMIMXCS KIIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIICTEHIINMN),
MMEIOIINX YHUBEPCATLHOE 3HAYCHHE JUIsl PA3NIMYHBIX BUJAOB JCSATEIBHOCTU: PEIICHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHPOpMAMK, HEOOXOAUMBIX IS
NPUOOPETEHUST OMbITa NEATEIHHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TO3HAHWUU
XUMUHU, a TaKXKe IS OIEHKU C TIO3UIUH DKOJIOTHYECKOW OEe30MacHOCTH XapakTepa
BIIUSIHUST BEIIECTB UM XHUMHYECKUX TIPOIECCOB HA OPraHWU3M UYEJIOBEKA M TPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM O00y4YarolUXCsl: CHOCOOHOCTH CAMOCTOSITEBHO MPUOOpETaTh HOBBIE
3HAHUS TIO0 XUMHUU B COOTBETCTBHUHU C JKM3HCHHBIMH IMOTPEOHOCTSMHU, HUCIOJIB30BATh
COBpeMEHHbIC WH()OPMAIMOHHBIC TEXHOJOTHM [JIi TIOMCKAa M aHaiM3a Y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIePIKAHNUS;

dopMupoBaHHE W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOMAaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHUU W TMPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;



BOCIHUTAHHUE Y 00y4aromuxcs yOex1EHHOCTH B TYMAaHUCTHUECKON HAMPaBIEHHOCTH
XUMUHM, €€ BaXXHOM pOJIM B pEUIEHUWU TIJ00aNbHBIX MPOOJEM PpPALMOHAIBHOIO
MPUPOIOTIONB30BAHUS, TIOMOJHEHUSI OJHEPreTHUECKUX pPECypCcOB U COXPAaHEHUS
NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOUICHUS K
OpUpOJE€ W CBOEMY 3JI0POBbIO, a TakKe NPHOOPETEHHsS ONbITa HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWHA JJIS TPUHSTHS TPAMOTHBIX PEIICHWA B CHUTYAIlUAX, CBS3AHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B yueOGHoM miaHe cpemnHero oOiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHOMN 00actu «EcTecTBEeHHO-HAYUYHBIE PEIMETHI.

OOmiee ymuciIO 4acoB, OTBEAEHHBIX ISl U3YYEHHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oouiero odpazoBanus, cocraniseT 68 yacoB: B 10 kmacce - 34 yaca (1 yac B
Henemo), B 11 kimacce - 34 gaca (1 4ac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BEIIeCTB. [omoJorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECAUHEHUSX - OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTEIEH KIACCOB OPIraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUIO0 OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHbBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMU psAA. MeraH u J3TaH -
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUN PsiA. DTUJIEH U MPOIUJIEH -
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAaHUS, TUApATALlMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
- TpOCTEHIIMH NpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKHUE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHS U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM 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 MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHEe. BoAopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3HUecKre U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [umaponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosmcaxapuabl). ['oko3a - mpocTelmii MOHOCaXapua: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (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
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
IpoBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPHU3ALNN, CPEIHSIS MOJIEKYIIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OE€NKH, YIJIEBOIbI, MKHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nMepuoanyeckoro 3akoHa u Ileproanyeckoil CHCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOJIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTb.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuus. Krnaccudukanuss — XMMHUYECKHUX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHSIOIMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M HUX MpPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OOmue crnocoObl moiyueHus: MeTawioB. [IpuMeHeHre METaIoB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST W 3I0pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, 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: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAILIUU K O0yUCHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU II€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOUIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, OOECIEYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh MX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEACTABICHUS - XUMUUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu - TPU PEHICHUU Y4YEOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMeil: NpPUMEHATh MEXIpeAMETHbIE ((pusnmueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKJ1a€MOM T€MbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MU BBIMOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JACHUCTBUH IpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHWS M KYJbTypbl JHYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHYECKHI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MEpHUsl, U30MEPbl, TOMOJIOTMYECKUIM psAZl, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] 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€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENIN MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALUHM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUS I10
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NUPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIaOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MpU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbica Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIICTIBIX H  CJIA0OBHAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 370POBBIO U IPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJCHHS, XUMHYECKAsl CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE ITOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPEJEISATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEIMHEHUN (MPOCThIE BEIECTBA - METAUIBl U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHMX 3JeMEHTOB 1-4 mnepuonoB Ilepuoanyeckoil CHUCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIUHEHUM
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKOW CBA3M MEXAY HEOPraHMYeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrollux BEHIECTB, TEMIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS] 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 OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIIbITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOHN peakiuH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMU U JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeICcTBa MAacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOLIEH MPUPOTHON Cpelbl, 0CO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 1 0 bubnnoreka [JOK
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenpHbIC YIIIEBOIOPOIBI - ATTKAHBI 2 0 0 Bbu6moreka [JOK
HenpenenbHble yriaeBogOpOIbl: alIKEHBI,
2.2 peat yr HOPOA 6 0 1 bubnuoreka [{OK
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatrndeckue yriieBo10pO Ikl 2 0 0 bu6mmoteka [IOK
[TpupoHBIE HCTOYHHUKH YTIEBOAOPOIOB U
2.4 PHPOA E AOPOA 3 1 0 bubmuorexa [{OK
uX nepepadboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepxaimue opraHndecKue coenHeHust
3.1 Crnuptsl. Oenon 3 0 0 bubmuorexa [IOK
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTHA P 7 0 1 bubnuotexa [JOK
Crnoxubie 3¢upbl
3.3 VriaeBoanl 3 1 0 bu6nunorexa LIOK




Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

13

4.1 AMuHEI. AMUHOKUCIIOTEL. benku 3 ‘ bubnunorexa LIOK
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

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




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3 bubnnorexka [HJOK
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 Butmorexa LOK
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 bubnnoreka [JOK
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibt 6 1 bu6mmoreka [IOK
2.2 Hemeramnsr 9 1 1 bu6mmoreka [JOK
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5 BuGmiorexa [IOK
BEIICCTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 bubnmoreka [JOK
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer oprannyeckoil XuMuH, eé 1 0 https://oblakoz.ru
BO3HHUKHOBCHUE, Pa3BUTHE U 3HAYCHHE 01.09.2024  (Obnako 3HaHUIN)
T
A - L DYTICPORa, 08.09.2024  (BuGmorexa [IOK)
OCHOBHBIE MTOJIOXKEHUS
IT
peicTaBIeHUE O KIacCH(PUKAITUN httos://lecta.ru
OpraHMYecKux BemecTB. HoMmeHkmaTypa
3 1 0 (Ludposeie
(cucremaTu4ecKas) U TPUBHAIbHBIC 15.09.2024
paboune TeTpaan)
Ha3BaHMs OPraHUYECKUX BEIIECTB.
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 https://oblakoz.ru
TOMOJIOTHUECKUN PSIJT 22.09.2024 (OOGmnaxo 3HaHMIA)
5 MeraHn u 3TaH - npocTenme 1 0 https://urok.apkpro.ru
MPEACTaBUTENH aAJIKAHOB 29.09.2024  (bubaumoreka LIOK)
https://lecta.ru
6 A : , i 1 0 OBBIC
JIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 06.10.2024 (Ludpossr
pabouue TeTpaan)
v OTUJIEH U NPOIWIEH - IPOCTENIINE 1 0 https://oblakoz.ru
MPEACTaBUTENH AJIKEHOB 20.10.2024 (OGnaxo 3HaHMIA)
3 IIpakTuyeckas padora Ne 1 «Ilonyuenue 1 1 https://urok.apkpro.ru
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY 27.10.2024  (bubnuoteka [{OK)
9 Anxanuensl. Byraguen-1,3 u 1 0 https://lecta.ru
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MeTtunoyranuen-1,3. [lomyuenue
CHHTETUYECKOTO KaydyKa U Pe3UHbI

03.11.2024

(Llucposeie
paboune TeTpaan)

AJIKAHBIL: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI P,

https://oblakoz.ru

10 o
AlleTHIJICH - IPOCTEHUININI TPECTaBUTEIh 10.11.2024  (OGnaxo 3HaHMIA)
AJIIKUHOB
11 Brruuciienus o ypaBHEHHIO XUMHUYECKON https://urok.apkpro.ru
peakuuu 17.11.2024  (bubmumoreka LIOK)
https:/lecta.ru
Apenbl: 6eH301 U TOIy0d. TOKCHYHOCTh
12 (Ludposeie
apeHoB 01.12.2024
pabouue TeTpaan)
13 ['eneTnueckas cBsI3b yIri€BOJOPOAOB, https://oblakoz.ru
MIPUHAICKANTUX K Pa3IMIHBIM KJIaccaM 08.12.2024  (Obnako 3HaHUIN)
y Hpnpoz[HLIf: UCTOYHUKHU yl"J'IeBO,(le)OpOI[OBI httos://urok.apkoro.ru
MIPUPOHBIN ra3 u nonyTHL{e He(TSAHbIC 15.12.2024  (Bubmiorexa LIOK)
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB: https://lecta.ru
15 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE 99 122024 (Iucpossie
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu o pabouue TeTpaan)
16 KonTtpouabHas pa6ora no pasaey
«¥YT11eBOA0POABI» 29.12.2024
17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: https://oblakoz.ru
METaHoJ U 3TaHoi. BonopoaHas cBs3b 12.01.2025 (O6naxo 3HaHMIA)
18 MHOroaroMHbl€ CIUPTHI: ITUICHIIIUKOIb https://urok.apkpro.ru
Y TJIMLEPUH 19.01.2025  (bubaunoreka [JOK)
https://lecta.ru
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
19 . (Ludposeie
1 XUMUYECKHUE CBOWCTBA, MPUMEHEHHE 26.01.2025

paboune TeTpaan)
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Anbnerunsl: GopMabIeTUA U

https://oblakoz.ru

20 .
aleTalbIerun. AueTod 02.02.2025 (OO6smako 3HaHUI)
91 OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE https://urok.apkpro.ru
KHCJIOTHI: MypaBbUHAsI U YKCYCHasI 09.02.2025 (bubanoreka IIOK)
https://lecta.
99 IIpakTnueckas padora Ne 2 «CBolicTBa &Sﬁ
pacTBOpa YKCYCHOM KHCIIOThD) 16.02.2025 paGourte TeTpami)
) CreapuHOBas U OJEMHOBAs Kgcnon,l, Kak httos://oblakoz.ru
MIPEJICTABUTEIIH BBICIIUX KapOOHOBBIX 01.03.2025 (O6naxo suammii)
KHCIIOT
24 MbLuTa KaK COJIM BBICITUX KapOOHOBBIX https://urok.apkpro.ru
KHCJIOT, KX MOIOIIee JEHCTBHE 05.03.2025 (bubnuoreka [{OK)
CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC https://lecta.ru
25 0 I
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX 99 03.2025 (Ludposeie
a¢upoB paboune TeTpaan)
26 Kupsr: runponns, NpuMeHEHHE, https://oblakoz.ru
OHMOJIOTHYecKast POJIb )KUPOB 29.03.2025 (OOGmnaxo 3HaHMIA)
97 }qu?o;zl; C(I)ICTaB’TI;JzICTCI;(fII_/H;iuT' https://urok.apkpro.ru
CHIHE TPEAc cimH: TIHOKO3a, 05.04.2025 (buGimoreka [{OK)
¢bpykTo3a, caxaposa
https:/lecta.ru
Kpaxman u nenirono3a kak mpupoHbie
28 (Lludposeie
MOJINMEPBI 12.04.2025
pabouue TeTpaan)
KonTtpouabHnas pa6ora no pasaesry
2
9 «Kucnopoacoaepxanue opranndeckKue 10.04.2025
coeIMHEeHUs»
30 AMMHEL METILTAMI https://oblakoz.ru
$Me i1 AT 26.04.2025 (OGnako 3Hanmi)
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AMHHOKHCIIOTHI KaK aM(pOTepHBIC

https://urok.apkpro.ru

31 OpraHUYECKUE COCTMHEHUS, UX 1 03.05.2025  (Bubmiotexa LIOK)
ononornyeckoe 3Hauenue. [lenrunsl
Bekit KaK o . https://lecta.ru
JIKA PUPOIHBI
32 pHpoA 1 (Ludposeie
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS 10.05.2025
paboune TeTpaan)
33 OCHOBHBIE IOHATHUSA XUMUU 1 https://oblakoz.ru
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 17.05.2025 (Ob6nako 3HaHUI)
34 OCHOBHBIE METOLI CUHTE3A ) . httos://urok.apkpro.u
BBICOKOMOJICKYJISIPHBIX COCTMHCHUM. 24.05.2025  (Bu6mmorexa LIOK)
[TnacTMacchl, KayqyKu, BOJTOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://urok.apkpro.ru/
https://lecta.ru/
https://oblakoz.ru/
https://urok.apkpro.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IlpakTuuyeckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS https://oblakoz.ru
1 P 1 0 0 01.09.2024 y
KOH(UTYpaIys aTOMOB (O6mako 3HaHMIA)
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUcTeMa XMMU4YecKux annemeHToB /1. U. https://urok.apkpro.ru
2 A . 1 0 0 08.09.2024
MeHpeneeBa, X CBS3b C COBPEMEHHOM (bubnuotexa LIOK)
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJIEMEHTOB M UX COCIMHCHHM
10 TPYIIIIaM U IIEPHOJAM. 3HAUEHHE https://oblakoz.ru
3 pyH P 1 0 0 15.09.2024 9
MEPUOINYECKOTO 3aKOHA U CUCTEMBI (Obnako 3HAHUI)
xumuueckux 3nmemeHToB J[.1. MeHneneesa B
Pa3BUTUU HAYKH
Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€ https://lecta.ru
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 0 0 22.09.2024 (Hudpossie
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b pabouue TeTpaan)
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucienus. Bemecra https://urok.apkpro.ru
5 ! 1 0 0 29.09.2024
MOJICKYJISIPHOTO ¥l HEMOJICKYJISIPHOTO (bubnuoreka I1OK)
CTpOEHUSA
IlonsiTve O AUCTIEPCHBIX CUCTEMAX.
A p https://oblakoz.ru
6 HctrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI. 1 0 0 06.10.2024 .
(O6mako 3HaHMIA)
MaccoBas 1071 BEIIeCTBa B pacTBOpe



https://oblakoz.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAUHEHUM.

https://lecta.ru

7 20.10.2024  (Lludpossie
['eHeTn4eckas CBsI3b HEOPTaHUYECKHUX
paboune TeTpaan)
BEILIECTB, Pa3IUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOpPraHu4ecKOM U OpraHuveCcKoil XUMHU.
P p https://urok.apkpro.ru
8 3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH 27.10.2024
(bubnmoreka 11OK)
COXpaHEHUs 1 MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKHUX PEaKIIUIX
Ckopocth peakiuu. OOpaTUMBIE PEAKIIHUH. https://oblakoz.ru
9 pOCTH peartt P peartt 03.11.2024 g
XUMHUECKOE PaBHOBECHE (Obnako 3HaHMIN)
IIpakTuyeckas padora Ne 1. «Bnusinue https://lecta.ru
10 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh 10.11.2024 (Llu¢possie paGoune
XUMHYECKON peaKIhm» TETPaJIN)
DIEKTPONMTHYECKAs TUCCOLUAIIHS.
ITonsarue o BogopoaHoM mokasarene (PH
1 P AOPOA 5 (PH) 17 11.2024 https://urok.apkpro.ru
acTBopa. Peakiiuy HOHHOrO 0OMEHa. A1,
pacTBop . (Bubmiorexa [TOK)
I'aponu3 opraHMYecKUX W HEOPraHUISCKIX
BEIECTB
OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE https://lecta.ru
12 peakuuu. [lonarue o0 anexkTponuze 01.12.2024 (Iludpossie
pacIuIaBoOB U PaCTBOPOB COJIEH pabouue TeTpaan)
KonTpoannas padora mo pa3aeJa
13 P P pasiety 08.12.2024
«TeopeTuyeckue 0OCHOBBI XUMUI)
Meraiuel, ux nosioxenue B [lepuognyeckoit
CHCTEME XUMHUUECKUX ieMeHToB []. 1.
A https://oblakoz.ru
14 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS 15.12.2024

aToMoB. OOme Gu3ndecKkue cBONCTBa
METaJIJIOB

(Obnako 3HaHMIN)



https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
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https://lecta.ru/
https://oblakoz.ru/

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUI

https://urok.apkpro.ru

15 22.12.2024
PAI HANIPSHKECHUH METAJIOB (bubnmoreka 11OK)
XUMHYECKUE CBOMCTBA BAXKHEN X https://lecta.ru
16 METaJUIOB (HATPUH, KA, KaabIH, 29.12.2024  (Uudpossie
MarHui, aJllOMUHUN) U UX COSUHEHUN paboune TeTpaan)
17 XI/IMI/IquKI/IVe CBOICTBA XpoMa, MEIU U UX 12.01.2025 https://urok.apkpro.ru
COCAMHEHMI (bubmuoreka I1OK)
XuMUYecKue CBOWCTBA IIMHKA, JKeJe3a https:/llecte.
U uXx
18 : HIHIES, 19.01.2025  (Lludpossic
COeTMHEHU I
pabouue TeTpaan)
IIpakTuyeckas padora Ne 2. "Pemenue https://lecta.ru
19 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 26.01.2025 (Ludpossie
«Mertansn»" pabouue TeTpann)
Hemeranbl, uX moyioxxeHue B
20 [Tepuonuueckoit cucreMe XMMUYECKUX 02.02.2025 https://urok.apkpro.ru
anemenToB J[. . Menneneesa u (bubnmorexa 1{OK)
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKNe CBOMCTBA HEMETAIIJIOB.
https://oblakoz.ru
21 AnnoTponusi HeMETaUIoB (Ha pUMepe 09.02.2025 .
(Obnako 3HaHMIN)
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHUMHUYECKUE CBOKWCTBA I'aJION€HOB, C nitps. /lecta.
, CepBI U Nttps./7iecta.ru
22 . P 16.02.2025 (Hudpossie
WX COeMHEHUN
paboune TeTpaan)
93 XHMquCKI{e CBOMCTBa a30Ta, hochopa u ux 01.03.2025 https://urok.apkpro.ru
COEAMHEHUI (bubnmuoteka [1OK)
. https://lecta.ru
X
24 MMUYECKUE CBOWCTBA yriiepo/ia, KPeMHHUS 15032025  (Llngpossic

U UX COeOUHEHUN

pabouue TeTpaan)
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IIpuMeHeHre Ba)XHEUIINX HEMETAIOB U UX

https://oblakoz.ru

25 . 22.03.2025 .
COCTMHECHUI (Obnako 3HaHMIN)
O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110

H B https://lecta.ru
teme «HeMmeramnbl». Berauciaenus mo

26 . 29.03.2025 (Ludpossie
YpaBHCHHUSIM XUMHYECKHUX PEAKIHA 1

. paboune TeTpaan)

TEPMOXUMHUYECKHE PACUETHI
IIpakTnueckas padora Ne 3. «Pemenne

P P https://urok.apkpro.ru

27 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 05.04.2025
(bubnmorexa 1{OK)

"HemeTamn1"»
KourpojbHasi paéoTa no reMam

28 P P 12.04.2025
«Metauis» U «HemerauibD)

Heopranuueckue u OpraHu4ecKue KHCIIOTHI.
P P https://urok.apkpro.ru

29 Heopranuueckue u opraHnuecKue 19.04.2025

(bubnuotexa LIOK)
OCHOBaHUS
AMmboTepHbIC HEOPTaHUYECKHE U
Porep P C https://lecta.ru
OpraHMyecKkue coenuHenus. [ 'enernueckas
30 P A 26.04.2025 (Hudpossie
CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX
paboune TeTpaan)
BEIIIECTB
Poib xumuu B o0ecrieueHun
JKOJIOTHYECKOM, DHEPTETHYECKON 1 https://oblakoz.ru

31 : P 03.05.2025 9
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI (O6mnako 3HaHMI)
M€ TUITUHBI
[IpencraBnenus 00 0OIMKMX HAYYHBIX

32 e m Y4 10.05.2025 https://urok.apkpro.ru
MPUHITUIIAX TPOMBIIILIEHHOTO TTOTyYEHHS .05.

PHHIHTIAX TIp i (Bubmiorexa [TOK)
BaKHEHIIINX BEIECTB
https://oblakoz.ru
33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 17.05.2025 .
(O6nako 3HaHMIN)
34 XuMHS ¥ 310pOBbE YEIOBEKA 24.05.2025 | https://oblakoz.ru
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(O6mako 3HaHMA)

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

I'abpuensan O.C. Xumus. 10 kiacc.

INa6puensu O.C. Xumus. 11xmacc.

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJISA

["abpuensan O.C. Meroanueckoe nocooue. Xumus. 10-11 knacc.
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
["a6puensn O.C. Xumus. 10-11 knacc. bazoBelit ypoBenb. Mertoauueckue

PEKOMEH AN Y.
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
[Ma6puensu O.C. Xumus. 10-11 knacc. ba3osiil ypoBeHb. MeToanueckoe nocooue.

https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HMHTEPHET

https://oblakoz.ru (O6ako 3HaHMiT)

https://urok.apkpro.ru (bu6nuoreka ITOK)

https://lecta.ru (Lludpossie pabouue TeTpaan)



