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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMMa mo XMMHM Ha YpPOBHE CpeaHero obiiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoannu B Poccuiickoit
denepanuny», TpeOOBAHUN K pe3yiabTaTaM OCBOCHHUS (emepasbHOW 00pa30BaTeIbHON
mporpaMmel  cpemHero  obmero obpaszoBanus (DPOII  COO), mnpencraBIeHHBIX
B PenepaliIbHOM  TOCYIapCcTBEHHOM oOpa3oBarenbHOoM craHpapre COO, ¢ yuyérom
Konnenuuu mnpenojgaBanusi ydeOHOro mnpeamera «XuMus» B 00pa30BaTelIbHBIX
opranm3amusix Poccuiickort ®Dexepanuu, pean3ylOIIMX OCHOBHBIC 00pa30BaTEIIbHBIE
IPOrpaMMbl, U OCHOBHBIX MMOJOKeHUN «CTpaTeruu pa3BuTUs BocnuTanus B Poccuiickoi
®deneparuu Ha iepuoy 10 2025 roga» (Pacnopspokenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.). OcHOBY MOJIX0/I0B K pa3pabOTKe MpOrpaMMbl 10 XUMHH, K ONPEIETICHUIO
oOmielt crpareru OOy4YEHUs, BOCIHMTAHMS W Pa3BUTUA OOYyYalOLIUXCS CpeICTBAMU
yueOHoro mnpeamera «Xumus» st 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
KoHnentyanpHeie mosioxkeHnus @OIOC COO o B3auMOOOYCIOBJICHHOCTH IIeJieH,
COJICp>KaHMUs, pe3yJIbTaTOB 00y4YeHHUs U TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

XuMHuecKkoe o0pa3oBaHHE, MOJYyYaeMOE€ BBITYCKHHUKAaMU 001Ie00pa3oBaTeIbHOM
OpraHu3alliM, SIBJISIETCS HEOThEMIIEMOM 4YacThl0 UX 00pa3oBaHHOCTU. OHO CIIYXUT
3aBEPIIAIOIIMM JTArlOM peajM3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM ypOBHE
KJIFOYEBBIX IIEHHOCTEU, MPUCYIIHUX IEJIOCTHOM CUCTEME XMMHUYECKOro 00pa3oBaHUs. JTH
IIEHHOCTH KacaroTCsl TO3HAHMUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO3ZPECHUS U
oO1Iel KylbTYphl YEIOBEKA, & TAKKE HKOJIOTHYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0pPOBBIO U MPUPOAHOH cpene. Peanusyercsa xumuueckoe o0pazoBaHue oOydaromuxcst Ha
YPOBHE CpeaHero oOmero oOpa3oBaHMs CPEJCTBAMH Y4YE€OHOTO MpeaMera «XHUMHS»,
COJICp’)KaHHE U TMOCTPOCHHE KOTOPOTO OIPEIEIEHbl B MPOTPAMME IO XUMHHU C Y4ETOM
cnenu@UKy HAYKH XUMUHU, € 3HaYEHUs! B TTO3HAHUU TIPUPOABI U B MAaTEPUATILHOMN JKU3HU
oOmmecTBa, a Takke C Y4€ToM OOImUX TIeNel W TPHUHIIUIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero oOpa3oBanus B Poccuiickoit
denepanum.

XUMHUSI KaK OJJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIrpaeT oco0yio poJib B
COBPEMEHHOW LMBWJIM3ALMU, B CO3JaHUM HOBOW 0a3bl MarepuaibHOM KyJabTypbl. OHa
BHOCHUT CBOH BKJIaJ B (JOPMHUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
LEJOCTHOTO MPEJCTaBICHUS 00 OKPYXKaIoIIeM MHpPE KakK O €IMHCTBE NPHUPOAbI U
YyejoBeKa, KOTopoe (OpMUpPYETCSs B XMMHUU Ha OCHOBE IOHHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOEHHUEM BELIECTB, MX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3aMMONEWUCTBYST C JPYTMMH €CTECTBEHHBIMM HAyKaMW, XUMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYPhI, HEOOXOAMMBIM YCIOBHEM YCIEITHOTO TPY/ia
Y JKM3HU KaXa0ro wieHa oOmiectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3HMAaTeNbHas, KaKk
HayKa BBICOKUX TEXHOJIOTUH HAIpaBjIeHa Ha pelIeHUE TI00ATBHBIX MPOOJIEM YCTOWIHUBOTO
pa3BUTUSL 4YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THUUECKOW, MHIIEBOW, SKOJIOTUYECKOU
0€30MacHOCTH U OXPaHbI 370POBBSI.

B cooTBeTcTBUM ¢ OOIIMMU TEASIMUA U NMPUHIIUIIAMUA CPETHEr0 O0IIero o0pa3oBaHUs
cogepkanne tnpeamera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb H3YyUCHMUS)



OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOy4YaroIIuXxcs,
HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCHEIIHOIO
BKJIIOUEHUS B JKU3Hb COIIMYMa, MPOJOJDKEHUS 00pa30BaHUSA B PA3NUYHBIX OOJIACTSIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTraBnsromumMu npeaMera «XuMHsD SBISIOTCA 0a30Bble Kypchl — «Oprannyeckas
xumus» U «OOIIas U HEeOpraHUYecKass XMMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUI M0 HEOPraHUYECKON XUMUU
(c BKJIIOYEHHMEM 3HAHHM M3 OOIIe XWMHUHU) M Oopranmdeckoi xumuu. dopmupoBaHue
JAHHOM CHCTEMBbl 3HAaHWW TMPU H3YYEHHH MpeAMETa OO0ECIeYrBAeT BO3MOXHOCTb
pPaccMOTPEHHsI BCETO MHOTo0Opa3usi BELIECTB HA OCHOBE OOUIMX NOHATHMN, 3aKOHOB U
TEOPUN XUMUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHnyecKas XuMus» chopMHpoBaHa B IMpOrpaMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOTO
NOJIX0Ja K U3YUYEHHIO y4eOHOro MaTepuana U 00yclIoBJIeHa UCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha ONPEIACIEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OPraHWYECKOM XWMHH BEILECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHUH
CTPOCHMSI OPTraHUYECKUX COCIMHEHWM, a TaKKE€ Ha YPOBHE CTEPEOXUMHUYECKUX H
AJNIEKTPOHHBIX MPEACTaBICHUI O CTpoeHHH BeliecTB. CBeleHHs 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIVIEBOJOPOJOB JIO CIOXHBIX OHOJOTUYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckod XHMHHU TIIOJYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs MEPBOHAYAIbHBIC
MPEACTABICHUS] O XHMHYECKOW CBSI3U, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCA
M3YYEHHBIII Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs TEOPETHMUYECKUN MaTepual U
(akToNIOrnYecKrue CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuuyeckas XHUMHUS» OOyYarolIMMCS  MPEJOCTaBISETCS
BO3MOXXHOCTh OCO3HaTh 3HAUYE€HHWE MNEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U
METOJ0JOTUYECKUX MO3ULUHI, TIIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIMIT 3TOro
3aKOHa — OT 00oOMaroNIe 10 00BACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunass cucrema 3HaHW O BaXHEMIIMX BEIIECTBaX, HMX COCTaBE, CTPOECHUH,
CBOMCTBaxX M TMPUMEHEHHUU, a TAKKE O XMMHUYECKUX pEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHUs AomnoJiHseTcs B Kypcax 10 m 11 kmaccoB aneMeHTamu
COJIEp’KaHMS, UMEIOIIMMH KYJIbTYPOJIOTHYECKUM W NMPUKIAIHOM XapakTep. OTH 3HAHHUS
CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XUMHUU C APYTMMHU HayKaMU, PacKpbIBalOT €€
pOJib B TO3HABATEJIBHOW M TMPAKTUYECKOM MAESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUSI K TMPOILECCY TBOPUYECTBA B 0O0JIACTM TEOPUU U NPAKTHUECKUX
NPWIOKEHUH XMMHMH, TOMOTAlOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO H
JMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIMIO U MPUMEHSATH €€ JUIsl MOTOJIHEHUS 3HAHUN, PEUICHHs] HHTEJUIEKTYalIbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBATeNIbCKUX 3anad. B 1memom conepikaHue y4eOHOTO
npeaMeTa «XUMHUsD JAHHOTO YPOBHSI M3YYEHHUS OPUEHTHUPOBAHO Ha (HOpMUPOBAHHE Y
oOy4Jaronmxcsi MUPOBO33PEHUYECKON OCHOBBI JIs1 MOHUMaHUs GUIOCO(DCKUX MU, TaKUX
KaK:  MAaTepHAIIbBHOE  E€QWHCTBO  HEOPraHMYECKOr0 W OPraHHYecKOoro  Mupa,
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0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOEHHUEM, I103HABAEMOCTh
OPUPOAHBIX SIBICHUN MYTEM SKCHEPUMEHTA U PEIICHHS] MPOTUBOPEUMN MEXKIY HOBBIMU
(dakTaMM W TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHUE POJM XUMUU B PEIICHUU
HKOJIOTMYECKUX MpoOJieM, a Takxke MpoOsieM cOepeKeHHs PHEPreTUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUaoB.

B muane pemieHusi 3aad BOCHUTAHUS, Pa3BUTUA U COLMATU3AIMU OOYyYarolUXCS
MPUHATHIC TPOTPAMMON MO XUMHUHM MOJXOJIBI K ONMPEACICHUIO COAEPKAHUS U TTOCTPOCHUS
npeaMeTa MpeayCMaTpUBaOT (OPMHUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX JEHCTBUIA,
uMeromx 0a30Boe 3HAUEHUE I Pa3UYHBIX BUIOB ACSITEIBHOCTU: PEUICHHS MPoOIeM,
MOMCKa, aHaIu3a U o0pabOTKKM HMH(pOpPMAIUH, HEOOXOIUMBIX JIJIi NMPUOOPETEHUS OIbITa
NPAKTUYECKON W HCCIEIOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHWUU XUMUHU.

B mpakTtuke npenopaBaHus XMMUM KaK Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus,
TaK ¥ Ha YPOBHE CpeIHEro oOIero oO0pa3oBaHUs, MPHU ONPENEICHUU COACpPKATEIbHON
XapaKTEPUCTHUKU LIEJICH U3yUYEeHUS IPEIMETA HAIPABIECHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPAIUIIUOHHO TpuU3HAETCS (OPMUPOBAHUE OCHOB XUMHUUYECKOM HaykKu Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHYECKON AESATEIbHOCTH YEJIOBEKA U KaK OJJHOrO W3
KOMIIOHEHTOB MHMPOBOM KyJbTypbl. C METOAMYECKOM TOYKHM 3PEHMSI TAKOM MOAXOI K
ONpPENETICHUIO LIETIe N3yUEHHUs IPEAMETA SBISETCS BIIOJIHE ONMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH LIEJISIMHU U3YyUCHUS MpPeIMeTa «XHUMUS»
Ha 6azoBom ypoBHe (10 —11 ki1.) siBIIAIOTCA:
dbopMUpOBaHHE CHUCTEMbl XUMHUUYECKHUX 3HAHUM KaK BaXHEWINEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU JIEKAT KIIOUYEBBIC IMOHATHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTU JIOCTYNMHBIX OOOOIIEHHI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;
dbopMHUpOBaHNE U PA3BUTHE TMPENICTABICHUNA O HAYYHBIX METOJaX IMMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIHi, HeOOXOAUMBIX HJisi MPUOOPETEHHS] YMEHUW OpPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMUUYECKUX SIBICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEIHEBHOM JKH3HM;
pa3BUTHE YMEHHI U CIIOCOOOB JIEITEIILHOCTH, CBA3aHHBIX C HAOIIOAECHUEM U O0BICHEHUEM
XUMUYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM TMpaBuil 0€30MacHOro OOpallleHus ¢
BEILIECTBAMH.

Hapsiny c »Tum, coaepkaTenbHash XapakTEpUCTHKa IeJied W 3aJad H3yYeHHs
npeaMera B MpOTrpaMMe IO XMMUM YTOYHEHAa M CKOPPEKTHPOBaHAa B COOTBETCTBUM C
HOBBIMU TPUOPUTETAMH B CHUCTEME cpeaHero oOmiero ooOpa3oBanusa. CeromHs B
MPENoJIaBaHUM XUMUU B OOJBIIEH CTENEeHW OTHAETCA NPEANOYTEHUE MPAKTHUYECKOU
KOMITOHEHTE CoJepKaHusi OOy4YeHUsS], OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMMYCKHUKA
o01meo0pa3oBaTeIbHOM  OpraHM3alldd, BIAJICIONIETO HE  HA0OpOM  3HAaHMH, a
(GYyHKIMOHATBFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TOTYYEHUS
3HAHWM ¥ MPUMEHEHUS UX B PEATbHOMN KU3HU TSI PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu M3yYEHHM MpeaMera «XUMHUs JOMUHUPYIOIIEEe 3HAUYCHHE
MPUOOPETAIOT TaKUE LIETU U 3a7a4l, KaK:



ajanrauus O0O0ydYarolMXCsi K YCJIOBMSM JMHAMMYHO PpPa3BUBAIOLIETOCS MHUDA,
(OpMHpPOBAHNE HHTEIIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPAa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO T'PAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHrue y 0O0y4yarouIuxcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIBbHOE 3HAYCHHME IJIS1 PA3IMYHBIX BHUIOB ACSITEILHOCTH: PEIICHUS
npo0iieM, MOKCKa, aHalu3a U 00pabOTKH HHPOPMAIIH, HEOOXOAUMBIX ISl TPUOOPETCHHUS
OTIbITA ACSITENbHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B MO3HAHUU XUMUH, a TAKXKe IS
OLICHKH C TO3UIUN 3KOJIOTUYECKOW Oe30macHOCTH XapaKTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEAY;

pa3BUTHE I[I03HABATENIbHBIX HMHTEPECOB, MHTEJUIEKTYalbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00y4YaromMXCsi: CHOCOOHOCTH CaMOCTOSTENbHO IPUOOpETaTh HOBBIE
3HaHHSA 1O XUMHUU B COOTBETCTBHUM C YXU3HEHHBIMH NOTPEOHOCTSIMM, HCIOIb30BaTh
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIs TOMCKA U aHajIu3a y4eOHOM U Hay4HO-
HOMYJISIPHON MHPOPMALIMM XMMUYECKOTO COJIEP/KaHNUS;

dopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIUXCS AaCCOIMATHBHOTO W JIOTHYECKOTO
MBIIUICHHSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, NPU TUIAHUPOBAHWU U TIPOBEACHUM XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Y OOyJarommxcsi yOS:KIEHHOCTH B TYMaHHUCTHUYECKON HAIpPaBIEHHOCTH
XUMHHA, €€ Ba)XXHOM pOJIM B PEHICHWH TJIO0ATBHBIX MPOOJeM PaluOHAIBHOTO
NPUPOIOTIONB30BAHUS, TIOTOJIHEHUS  JHEPreTUYECKHMX PECYpCOB M COXpaHEHUS
IPUPOJITHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEpEX]HOr0 OTHOIIEHUS K MPUPOE
U CBOEMY 37I0POBbIO, @ TAKXKE MPUOOPETEHUS OMbITA UCIOJIb30BAHUS MTOTYYECHHbBIX 3HAHUIM
JUIA TPUHATUS TPaMOTHBIX pPEIICHWH B CHUTYyalUsX, CBSA3aHHBIX C XUMHUYECKUMU
SIBJICHUSIMU.

B yueOGHOM T1utaHe cpemHero oOmiero oOpa3oBaHMs MpPEIAMET «XUMHUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OOmiee 4yMcnO 4YacoB, OTBEAEHHBIX ISl M3YYEHHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero oodiiero odpazoBaHusi, cocTaBiseT 68 yaco: B 10 kinacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).

COAEPKAHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCcKO XUMUM

[Ipenmer oprannyeckor XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
B TMOJYYCHUM HOBBIX BEIIECTB M MaTepuaioB. Teopuss CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIe TOJIOKEHUS. CTPYKTYpHBIE (HOPMYJIIBI
OpPraHUYEeCKuX BewecTB. [ omoiiorus, uzoMepus. XUMHUECKass CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJUHAPHBIE U KPATHBIE CBA3U.

IIpencraBienne o kiaccuuKanMu oOpraHuueckux BemecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUHN (CHUCTEMaThuecKas) W TPUBUAJIbHbIC HA3BAaHUSI BaKHEHUITUX
MIPEACTABUTENEN KIIACCOB OPTaHUYECKUX BEILIECTB.



OKCHEpUMEHTAIbHBIE  METOJbl  M3YYEHMWS BEHNIECTB W MX IPEBPAICHUN:
O3HAaKOMJIEHHWE C OO0pa3llaMd OpPraHMYECKUX BEUIECTB U MaTepuajaMyd Ha MX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYE€CKHUX BEIIECTB, HAONIOJEHHE U  ONHCAHUE
JIEMOHCTPALMOHHBIX OTBITOB MO MPEBPALIEHUIO0 OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU
(TutaByieHne, OOYTIIMBAaHUE Y TOPCHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUMN psa. MeTaH U 3TaH — NPOCTEUIINE
MIPEACTABUTENN ATKAHOB: (M3MYECKUE W XMMHUYCCKHE CBOMCTBA (PEaKIMK 3aMEIICHHS U
TOPEHMUs), HAXOXKJEHUE B MPUPOJIE, OJIyYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKUU psAA. OTUIEH W MPONUJIIEH —
npocTelIIne MPEeACTABUTENN AIKEHOB: (PU3UYECKHEe M XMMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUIpaTallid, OKHUCICHUS U TOJUMEPHU3ALNH),
NOJIyYEHUE U IPUMEHEHUE.

Anxanuensl: Oyrtaauesn-1,3 u  wmetwiOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mojuMepusanun). [lonydeHne CHHTETHUECKOTo KaydyKa
Y PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHI psji. AUETWICH —
MPOCTEUIIIUN TIPEJCTABUTENh AJIKUHOB: COCTaB, CTpOCHHUE, (PU3MYECKHE U XUMUUYECKHUE
CBOMCTBA (peaklny THAPUPOBAHUS, TAJIOTEHUPOBAHUSI, TUIPATALIUH, TOPEHUS ), TOTyUYCHHE
Y TIPUMEHEHHUE.

Apenbl. ben3on: cocta, cTpoeHue, PU3NUECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJloreHUPOBAHUS W HUTPOBaHWs), TOJydeHHE U MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @uuueckue U XumMuyeckue Cceoucmea (peakyuu 2alo2eHUposaHus U
HUMPOBAHUsL), NoaydeHue u npumenerue. TOKCUYHOCTh apeHOB. ['eHeTHueckasi CBS3b
MEK]ly YTIE€BOJOPOJAMH, MPUHAIIEKANUMH K PA3TUYHBIM KIIACCaM.

[IpupoaHbie UCTOUYHUKH YTIAeBOAOPOaOB. [IpuponHbIii ra3 U MOMyTHBIE HE(TIHBIC
ra3pl. Hedth u €€ nmpoucxoxaenue. CriocoObl nepepadoTku HeTH: TIeperoHka, KPeKUHT
(TepMuueckuii, KaTalIuTUYeCKHil), mnuponu3. I[IpomykTel mnepepaboTku HeDTH, HX
MPUMEHEHUE B MPOMBIIIJICHHOCTH W B ObITy. KamMeHHbBIH yrojib M TPOIYKTHI €r0
nepepadoTKU.

OKCIEPUMEHTAIbHBIE  METOJIbI  M3YYECHMUSl  BEHIECTB W WX  MPEBPAICHUI:
O3HAKOMJIEHHE C o0pasllamMu IUIacTMacC, KaydyyKoOB W pe3uHbl, Kouiekuun «HedTtb» u
«YTOnp», MOJEIMPOBAHME MOJIEKYJ  YIJIEBOJOPOJOB M  TaJOT€HONPOU3BOJHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJyYEHUE ITUIICHA U U3YUYECHHE €T0 CBOWCTB.

PacuérHble 3a1a4u.

Brluucnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUH).

Kucsopoacoaep:kanue oprannyeckue coelMHeHUs

[IpenenbHbIe OHOATOMHBIE CIIUPTHI. METaHON M ATaHOJ: CTpOoeHUuE, (HU3NYEeCKue u
XUMUYECKUE CBOWCTBA (peakuuu C aKTUBHBIMU METalIaMH, TaJIOr€HOBOJAOPOAaMH,
ropeHue), npuMeHeHne. BoaopojHbie CBS3M MEXIYy MOJEKyJaMHu CHUpTOB. [lelicTBue
METAHOJIAa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.




MHoroaroMHble CIUPTHI. DTUICHIIUKONb W TIUIEPUH: CTPOCHUE, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA (B3aMMOJCIHCTBHME CO IICTIOYHBIMU METAUIaMU, KayeCTBEHHas
peakius Ha MHOTOATOMHBIE cHUpThI). JleiicTBUe Ha opraHu3Mm uenoBeka. [IpumeHeHue
[JIALEPUHA U ATHUICHIJIUKOJISL.

@deHod: CTpOCHHE MOJIEKYIbI, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTBH
¢denona. [Ipumenenue gpeHona.

Anbnerunpl U kemousl. DopManmbAeTHA, alleTalbACTHA: CTPOCHHE, (DU3HUECKHE U
XUMHUYECKUE CBOMCTBA (PEAKIIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHbBIC PEAKIIHH ),
MOJIyYeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefebHbIe KapOOHOBbIE KHUCIOTH. MypaBbuHAsi M YKCyCHas
KHUCIIOTBI: CTPOEHHUE, PU3HUECKHEe U XMMUYECKUE CBOMCTBA (CBOWCTBA, 0OIIMeE IS Kiacca
KUCIIOT, peakius dTepudukanumn), noirydyeHue u npumeHenne. CreapuHoBas U OJ€HMHOBAs
KHUCIIOTBHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. MbUTa KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxuble 3(uppl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIIOKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenune xupoB. bruonornyeckas posb KUPOB.

VYraeBoasl: cocTtaB, kiaccuukamus yrieBojoB (MOHO-, JAU- U TOJUCAXapHUIbI).
['mrox03a — mpocTelIINi MOHOCaXxapu1: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3NYECKHE U
XUMUYECKue cBoiicTBa (B3aumojneiictBue ¢ ruapokcuaoMm wmeau(ll), okucnenue
aMMHa4HbIM pacTBopoM okcuaa cepebpa(l), BoccTaHOBIEHUE, OPOKEHHE TIIIOKO3bI),
HaxXOX/JI€HUE B MPUPOJIE, IPUMEHEHHE, Onoorndyeckas poib. Potocunre3. PpykTo3a Kak
M30MEp TIIFOKO3BbI.

Kpaxman u nemwmono3a Kak HpuUpoAHble mnoiumepsl. CTpoeHue Kpaxmalia U
1esutoa03el. dusnueckne U XMMUYECKHE CBOMCTBA Kpaxmana (TUApOJIN3, KaueCTBEHHAs
peaKIs ¢ HOJOM).

OKCIEpUMEHTAIbHBIE METOJIbl U3YYEHUSI BEIIECTB U UX MPEBPALICHUN: NTPOBEACHUE,
HaOJIIOJIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE
peaKuy OJJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHona okcuaoM Meau(1l)), MHOroaToMHBIX
CrupTOB (B3auMo/ielicTBUE HIeprHa ¢ ruapokcuoM meau(Il)), anpaernios (OKucieHue
aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l) m ruapokcugom menu(Il), BzaumoneiicTue
KpaxMaJjia ¢ MOJIOM), TIPOBEJACHUE MPAKTUUECKON padOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3a1aum.

Bobluucnenuss mo ypaBHEHHMIO XMMHMUYECKOW peakuuu (Macchl, 00bE€Ma, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUU 10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO M3 HUCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLINN).

A3oTrcoaeprkanue oOpraHu4ecKue COeIMHEHHS.

AMUHOKHUCIIOTBI Kak aM(pOTepHble oOpraHuueckue coequHeHus. dusznueckue Hu
XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe rauuuHa). buosornueckoe 3HaueHHe
aMUHOKHCIOT. [lenTrapl.

benku kak npupoJIHbIE BBICOKOMOJEKYJISIpHbIE coelnHEeHus. [lepBryuHas, BTOpUYHAS
U TPETUYHAS CTPYKTypa OeJIKOB. XMMUYECKHUE CBOMCTBA OEJNKOB: TUAPOIN3, JE€HATYpALIMS,
KaueCTBEHHbIE PEaKLUU Ha OEJIKU.




DKCIEpUMEHTAIbHLIE METOALI M3YUYEHHS BEIIECTB M UX MPEBPAILEHNI: HAOIIOAECHHE
U OIMCAaHWE JCMOHCTPAIMOHHBIX OIBITOB: JICHATypamus OEJKOB IIPU HarpeBaHUH,
LIBETHBIC PEAKIIUU OEITKOB.

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJICKYJSIDHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPH3AIINN, CPEIHSIS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TMOJIMMEpH3aIus U
IMOJIMKOHIE€HCALIH.

DKCIEpUMEHTAJIILHBIE  METOABl  M3YYEHUs] BEUIECTB M KX  IPEBPAIECHUM:
O3HAaKOMJICHHE C oOpa3llaMH TMPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAcC,
Kay4qyKOB.

MeXInpeIMETHEIE CBSA3H.

Peanmuzanus MeXNpeIMETHBIX CBSA3CH NMpU HM3YyYEHUHW OpraHudeckod Xxumuu B 10
KJIacCE OCYIICCTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOIMX eCTeCTBEHHO-HAyYHBIX
MOHATUM, TaK W TIOHATHH, SBISIOMIUXCA CHUCTEMHBIMH JUISI OTACIBHBIX IIPEIAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccu(uKaiuys, MEepUOIUIHOCTh, HAOMIOACHUE, W3MEPCHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE.

dusnka: Marepus, dHEPTUs, Macca, aToM, 3JIEKTPOH, MOJICKyJa, dHEPreTHYCCKUN
YPOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE BEIIEeCTBa, (PU3NYECKUE
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorus: kinetka, opranusm, 6uocdepa, 0OMEH BelIeCTB B opraHu3me, (PoTocuHTe3,
OMOJIOTHYECKH aKTUBHBIC BelleCcTBA (OCTIKH, YIIICBOIBL, )KUPBI, PEPMEHTHI).

['eorpadus: muHEpanbl, TOpPHBIC IOPOJBI, IIOJE3HbIE HCKOMAeMbIE, TOILIUBO,
pPeCypchl.

TexHoyOTHs: THIIEBBIC IMPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIIHEC
CpEACTBa, JIEKAPCTBEHHBIC U KOCMETHUECKHE MperapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX
A CUHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XuMHUECKHI ayeMeHT. AToM. Sapo aroma, M30TOMbBI. DJIEKTPOHHAs 000JOYKa.
DHepreTUYeCKUe YpOBHH, MOJYPOBHH. ATOMHBIE oOpOWTaiu, Ss-, P-, O- 3JIEMEHTHI.
OcoOeHHOCTH pacmpeieleHHs AJIEKTPOHOB IO OpOUTAIsiM B aTOMax 3JEMEHTOB IEpPBbIX
YEeTBIPEX MEPUOIO0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Tepuonnueckut 3axkoH u llepuoamyeckas cucremMa XUMHUYECKHX HJIEMEHTOB JI.
N. MenneneeBa. CBsi3b NEPUOANIECKOTO 3aKOHA U [Iepnoandeckoi cucTeMbl XUMUYECKHUX
aneMeHTtoB JI. WM. MenneneeBa C COBPEMEHHOW TEOpHUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XUMHUYECKHX 3JJIEMEHTOB M O0Opa3yeMbIX HMU



IOPOCTBIX M CJIOKHBIX BEMIECTB IO IpyNnaM M IMEepuofaM. 3HAYEHUE MEPHOAUYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKasi CBSI3b. BHUIBI XUMHUECKON CBSI3U (KOBaJEHTHAs
HEIMOJIsSIpHAass M TOJSpHas, WOHHAsg, MeETaJuIMdecKas). MexaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOM XUMHUYECKOU CBsA3M (OOMEHHBIM W JOHOPHO-aKUENTOPHBIN). Bomgopoanas
CBA3b. BaneHTHOCTh. DIIeKTpoOTpULAaTENbHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOIO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA
cocTaBa BeulecTBa. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIIA KPUCTAIUTMYECKON PEIIETKH.

[Tonatne o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JIOJISI BEIECTBA B PACTBOPE.

Knaccudukanus HeopraHmyeckux coequHeHud. HomeHknatypa HeOpraHMYeCKHX
BelecTB. ['eHeTnueckas CBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAMICKAIIUX K PAa3IUYHbIM
KJIaccam.

Xumuueckas peakuus. Kinaccudukanys XuMAYECKUX peaklUuid B HEOPraHUYECKOW U
OpPraHWYECKOM XHWMHMHM. 3aKOH COXPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs H
MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (pakTopoB. OOpaTUMbIE pEaAKIIIH.
Xumuyeckoe paBHoBecue. PaKTOPHI, BIUSAIOIIME HA COCTOSTHUE XMMHYECKOTO PABHOBECHSL.
[Tpuanmn Jle [latense.

Onextponutuyeckass avccounanus. CunbHble U cnadble 3iekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAsL.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEPUMEHTAIbHBIE  METOJIbl  M3YYEHWS BEHIECTB W WX  MPEBPAICHUN:
nemoHcTpauus Tabmun «llepuogmyeckass cucTtemMa XMMHYECKHX dJIeMEHTOB  /I.
N. MenpeneeBay, uzydeHue Mojieliel KpUCTAUIMYECKUX PEIIETOK, HAOII0ACHHE
U OMHCAaHWE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3jioKeHHE MEepPOKCUaa
BOJIOPOJIa B IPUCYTCTBHM KaTajau3aTopa, OINPENEIICHHE CpPedbl PacTBOPOB BEIUIECTB C
MOMOILbIO YHUBEPCAJIBHOTO HHJMKATOpa, PEaKIUu HOHHOro OOMEHa), NpOBEJICHUE
MpaKkTUYecKol paboTel «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOU
peakuum».

PacuérHble 3a1a4u.

Pacuérel mo ypaBHEHHMSIM XMMHWYECKMX PEAKIMH, B TOM YHUCIEC TEPMOXUMHUYECKHUE
Pacy€ThI, pacy€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas JTOJIS BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramel. Ilonoxenne HemeraimioB B Ilepuommueckod cucremMe XUMHYECKHUX
anemeHToB J[. V1. MenneneeBa u 0COOCHHOCTH CTpOCHUsI aTOMOB. DU3MYECKUE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMepe KHCIoponaa, cepbl, ¢docdopa u
yriepoaa).

XVMHUYECKHE CBOMCTBA BAXHEHIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a3oTa, pocdopa,
yriaepojia U KpPeMHUsl) U UX COCAMHEHUN (OKCHUIOB, KHUCIOPOACOJEPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COCIUHEHUM ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.
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Meramnbl.  Tlomoxxkenue wMertaimmioB B Ilepuomnyeckor cucTteMe XUMHYECKUX
anemeHnToB JI. V1. MenneneeBa. OcOOEHHOCTH CTPOEHHUS JICKTPOHHBIX 000J0UYEK aTOMOB
MetawioB. OO0mme  usmueckwe  cBoiictBa  MeTaymioB.  CIUTaBI  METaJLIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJIMM, KajdblMii, MarHuw,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

Ob61ue cnocoObl MoTy4eHust MeTauioB. [IpruMeHneHne MeTamioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIC METOJAbl M3YYECHUSl BEIIECTB M MX MPEBPAIICHUN: HU3yUYCHUE
KOJUIEKIIMU «MeTalibl ¥ CIIaBbl», 00pa3[0B HEMETAUIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4, HAOJIOJCHWE U OINKMCaHWE JICMOHCTPAIIMOHHBIX U JIaOOPAaTOPHBIX OIBITOB
(B3auMojelicTBHE THUJAPOKCHIA QJIIOMUHHMS C pacTBOpaMH KHUCJIOT M IIIEJIOYEH,
KaueCTBEHHBIC PEaKIIMU Ha KaTHOHBI METAIIJIOB).

PacuérHble 3a/1a4u.

Pacuétel Mmacchl BemecTBa mim 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
Macce WIM O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMHU BEIIECTB, PAcdYEThl MacChl
(oObéMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO M3 BEIIECTB HMMEET
MIPUMECH.

XuUMHS U )KM3Hb

Ponp xumum B 00€CHEUYEHUH HSKOJIOTMYECKOM, HSHEPreTUYECKOM U MHUILNEBOU
0€30IacHOCTH, Pa3BUTUU MeAUIMHBL. [[OHSITHE O HAyYHBIX METO/IAaX MO3HAHMS BEILECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OOIMIMX HAYYHBIX NPUHIUIIAX MPOMBIIUICHHOTO TMOJTYYEHUS
BaKHCHIIINX BEIIICCTB.

UenoBek B MHUpE BEIIECTB U MATEPUAJIOB: BaXXHEUIIIME CTPOUTEIIBLHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIC MaTE€pHUaJIbl, KpACKH, CTEKJIO, KEpaMHUKa, MaTepUaIIbl JIJI DJICKTPOHUKH,
HaHOMAaTepHAJIbl, OpTaHUYECKHE U MUHEPAJIbHBIC YI00pEHHUS.

XUMUS ¥ 3JJ0POBbE YEJIOBEKA: MPaBUJIa UCIIOJIB30BAHMS JICKAPCTBEHHBIX MPENapaToB,
rpaBuiIa 0€30MMacHOTO MCIIOIb30BaHUs MIPENapaToB OBITOBON XUMHUHU
B ITIOBCEIHEBHOM JKU3HU.

MexnpeIMETHBIC CBS3U.

Peanuzanuss MeXnpeaMETHbIX CBS3€d NpH H3YyYEeHUU OOLIEH M HEOPraHMYeCKOu
xuMund B 11 Kiacce OCyIIECTBISETCS 4epe3 HMCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaK W TOHSITUH, SIBISIOMIMXCS CHUCTEMHBIMU IS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO01mue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAYYHBIM (akT, TUIMOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KilaccHu(pUuKaIus, IEePpUOJAYHOCTh, HAOIIOJCHUE, OKCICPUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SIBJICHHUE.

dusznka: Matepus, SJHEPTUs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOTI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HDHEPTETUYECKHA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECCKHUE BEIMYMHBI M CAMHHUIIBI UX H3MEPCHMUS,
CKOPOCTb.

buonorus: knetka, opraHusMm, 3KocucTema, ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.
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['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, TOJIE3HbIE MCKOMAeMbl€, TOIUIUBO,
peCypChI.

TexHoyorusi: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpUalOB,  CEJIbCKOXO3SIMCTBEHHOE  IPOU3BOJICTBO,  MHUIIEBAs
MIPOMBIILICHHOCTb, (dbapmaiieBTHUECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  MpenaparoB,  MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MaTE€pUaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHNPYEMBIE PE3VYJIbTATBI OCBOEHM A ITPOI' PAMMEBI 110 XUMHNHN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUs K pPe3yibTaTaM OCBOCHHSI 00YUYarOIIUMUCS
nmporpaMm  cpeaHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  Hay4dHo-meToaumueckoil OCHOBOW i pa3pabOTKH — IUIAHHPYEMBIX
pPE3yNbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro 0oO0IIero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
JEeATEIbHOCTHBIN TOJIXO/I.

B coOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOEHHUA IMpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro oO0Iero oopa3zoBaHUs
BBIJICJICHBI CJIEYIOLIME COCTABIISIFOLIHUE:

OCO3HaHUE 00YYaroIMMHCS POCCUIICKON Ipa)1aHCKOW HUIEHTUYHOCTH — FTOTOBHOCTHU
K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEIETIECHUIO;

HaJINYME MOTUBAILUU K O0yUYEHUIO;

L[CJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHMH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKN 0a30BOM HAYKH XUMUWU;

FOTOBHOCTh M CIHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JEeSATENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIMMH LEIOCTHON cHucTeMe
XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUThH LENH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «XUMHUSD» AOCTUTAIOTCS B €JIMHCTBE
y4eOHOM W BOCIUTATEIBHON MAESATENBHOCTU B COOTBETCTBHM C T'YMaHHCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU M HJ€alaMH POCCHUICKOTO
Ipa)IaHCKOro oOlIecTBa, MPUHATHIMU B OOIIECTBE HOpPMaMHU M IpaBWJIAMU MOBEIEHUS,
CHOCOOCTBYIOLIMMH  IpOILIECCaM  CAMOIIO3HAHUS, CaMOPa3BUTHSI W  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YYaIOITNXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOCHHS  mpeaMera  «XUMHUS»  OTPa)KaroT
cOPMUPOBAHHOCTh  OMbITA  [MO3HABATEJIbHOM M  NPAKTHUECKOH  JEATEIbHOCTU
oOy4Jaronuxcs o peaau3alii NPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YKCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:
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OCO3HaHUsl O0O0YyYalOUMMHUCA CBOMX KOHCTHUTYLUHMOHHBIX IpaB M OOA3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEJCTABIICHHS O COLIMAIBLHBIX HOPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOILICHUM B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESITENbHOCTH TPHU CO3JAaHUHM YYEOHBIX
MIPOCKTOB, PEIICHUH Y4YEOHBIX M TIO3HABATEIHHBIX 3a7a4, BBITIOJHEHUH XWMHUYECKHUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHATH3E PA3TMIHBIX BUIOB YICOHOH ACITEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMUHU;

yBaKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS
XUMHH, OCO3HaHUS TOrO, YTO JOCTH)KEHUS HAYKH €CThb pe3ylbTaT JJIUTEIbHBIX
HaOIIOACHUM, KPOIIOTJIMBBIX IKCIIEPUMEHTATBHBIX MMOMCKOB, MMOCTOSIHHOTO TPyAa YYEHBIX
Y MIPAKTUKOB;

MHTEpEca M IM03HABATENIbHBIX MOTHMBOB B IMOJYYEHUH M MOCIEAYIOIIEM aHaIu3e
MH(pOpMAIU O MIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CITIOCOOHOCTH OLICHUBATh CUTYaIlMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU,

Y MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJICHHE U MOCTYIKU CBOMX TOBApHUIIEH C MO3WULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) hopMHUpOBaHHUSI KYJIbTYPHI 310POBbSI:

NOHMMaHUsl LIEHHOCTEH 340pOBOro M 0e30macHOro odpasza >KW3HHU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOILLIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

COOJIFOICHUS MPaBWJT 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIILHOCTH;

MOHMMAHUSl LIEHHOCTH MpPaBWJI HHAWBUIYAJIHHOTO U KOJUIEKTUBHOTO OE€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMSI TIOCJICACTBUM W HENPUSTHS BPEIHBIX NPUBBIUCK (yHoTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIHCKON JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIHHOCTH;

YCTAHOBKM HAa AaKTUBHOE yYacTHE B PEIICHUU MNPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY H3YYCHHIO MPOodeccuid pa3inyHOrO Pojia, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaJIbHOM TpPAaeKTOpUU OOpa30BaHUS,
Oynymeid mnpodeccudn M pealn3alid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4€TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00I111€CTBA;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH  1€IeCO00pa3HOTO OTHOIICHWS K TPUPOJIe, KAK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUsl  TJ00AILHOTO  XapakTepa  JAKOJOTMYECKHX  MpoOJeM,  BIMSHUSA
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPEJIbI;

OCO3HaHMSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHUKEHUA XUMHUM IJI PEUICHUS
BOITPOCOB PAIIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JCUCTBUM, MPUHOCAIIMX BPEH OKPYXAKOIIEH MNPUPOIHOU
cpelne, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPHUSATHBIE HKOJIOTHYECKUE TOCIEACTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJMYUsl PA3BUTOTO SKOJIOTMYECKOTO MBIILICHHUS, SKOJIOTUYECKON KYJIbTYPHI, OMBITA
NEATEIIBHOCTH SKOJIOTMYECKON HAIPaBJICEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMHU B
MO3HAaBaTENbHOW, KOMMYHUKATUBHON U COLMAJIBHOW MPAKTUKE, CIOCOOHOCTU U YMEHHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHEeU(UKA XUMHUHM KaK HayKH, OCO3HaHUs €€ pojii B (hOPMUPOBAHUU
pallMOHAJIBHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO TMPEACTaBlIeHUS 00
OKPYKAIOIIEM MHUpPE KaK O €AUHCTBE MHPHUPOJLI M YEIOBEKA, B MO3HAHHHM MHPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUu Ipo0JIeM COXpaHEHUS PUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COOON 3HAYMMOCTH XUMHUHU JJIsl COBPEMEHHOM ITMBUIIN3AlUU: B €€
TYMaHUCTHYECKOW HAIMpaBJICHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUaIbHOW KYJIBTYphI, PEHICHUU TI00aIbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUSA
YeJI0BEUYECTBA — CHIPhEBOM, SHEPIEeTUUSCKOM, MUIIEBOM 1 SKOJIOTHYECKON 0€30IMacHOCTH, B
Pa3BUTUM MEIUIIUHBI, OOECIEUEeHUH YCJIOBUN YCIEIIHOTO TpyJda M SKOJOTHYECKHU
KOM(pOPTHOM JKM3HU KaXJI0TO YIeHa OOIIECTBA;

€CTEeCTBEHHO-HAyYHOW TPAMOTHOCTU: TMOHUMAHMS CYIIHOCTH METOJIOB TO3HAHMS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaAHUS
JUIs aHaiu3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEr0 MHUpa U MPOUCXOIAIIUX B HEM
W3MEHEHHM, yMeHUsl JiejaTh 00OCHOBAHHbBIC 3aKJIIOUEHUS] HA OCHOBE HAy4YHBIX (DAKTOB U
MMEIOUIUXCS JAHHBIX C IEJIbIO MOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUS JIsl pPEelIeHUs
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AeSITEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY O00Opa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUU C >KMU3HECHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJda B pa3audyHbIX cdepax npodhecCuoHATbHOM
NEeATEeIIBHOCTH.
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METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHbie pe3ylbTaThl OCBOSHUS yueOHOro mpeameTra «XUMHsD Ha ypOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMupoBaHus MHUPOBO33pPEHUS oOyJaronmxcs
MEXIUCUUIUIMHAPHBIE  (MEXOpeaMeTHbIe) OOLIeHAYYHbIE TOHSATHS, OTpaKalollue
[EJIOCTHOCTh HAYYHOUW KapTUHBI MUPa U CIIEIU(UKY METOIOB TTO3HAHMSI, UCIIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, JHEPrus, SBJICHHE, MPOIECC, CHUCTEMA,
HAy4YHBIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE,
HaOJII0JICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHbIE y4yeOHblE JeWCTBUA  (IIO3HABATEJIbHbIE, KOMMYHUKAaTHUBHBIE,
peryJaTuBHbBIE), obecrneunBaronme (HOopMUpPOBaHHE (PYHKIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4YaroIuXCs;

CIIOCOOHOCTh  OOY4YaIOIIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXAMCLUILIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSA U YHUBEpCAJIbHbIC yueOHbIEC NEHCTBUS B MO3HABATEIBLHOU U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeameTHbie pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU y4COHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBJIa)IeHI/Ie YHuBepCaJlbHbBIMHU y‘leﬁﬂblMl/l no3HaBaTeJIbHbBIMH HeﬁCTBHﬂMHZ

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh M aKTyaJU3UPOBATH MpPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpEeNeNATh LEIu JASATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIILHOCTHU C TIOCTABJIICHHBIMU TEJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCISTH
XapaKTepHbIe TPU3HAKU TOHSATUH M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MTOHATHS JUTsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOWPATh OCHOBAaHUS W KPHUTEPUU IS KIACCH(UKAIIMU BEIIECTB U XUMHUYECKHUX
peaKkuu;

yCTaHABJIWBATh MPUIMHHO-CICACTBEHHBIC CBA3HM MEKIY U3ydaeMbIMU SBJICHUSMH,

CTPOUTH JIOTUYECKHE PACCYXKICHHs (MHIYKTUBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
BBISBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B  pPacCMaTPHBACMBIX  SIBICHHSIX,
(OpMYIUPOBATh BBIBOJIBI M 3aKTIOUCHUS;

OPUMEHSTh B TMPOIECCE IMMO3HAHUS, WCIOIb3YyEeMble B XUMHUU CHUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBBIBATH MOJIECIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cumBOJI) BNeMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XWMUYECKOW pEaKIuu — TpU
peleHNN Y4eOHBIX TMO3HABATEIbHBIX W TPAKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABICHUS [IJIl BBIABICHHUS] XapaKTEPHBIX MPHU3HAKOB HW3Y4aeMBbIX
BEIIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE eiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHYECCKUX PEAKIIHIA,
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dbopMynMpoBaTh LETUW M 33Ja4d HMCCIEAOBAHMS, MCIOJIL30BATh IOCTaBJIEHHBIE U
CaMOCTOSATENbHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTa MO3HAHUS U
OCHOBBI i1 (OPMHUPOBAHUSA THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXIECHH;

BJIa/ICTh HABBIKAMH CaMOCTOSITEJIBHOTO IJIAHHUPOBAHUS U MPOBEACHUS YUYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTH YMEHHUS HaOMI0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATH €T0 Pe3ybTaT, GOPMYJINPOBATh OOOOIICHHS U BBHIBOIBI
OTHOCHUTENIFHO JOCTOBEPHOCTH PE3YyJbTaTOB HCCIEOBAHUSA, COCTABJISATH OOOCHOBAHHBIH
OTY€T O TpoieNIaHHON paboTe;

npUOOpETaTh ONBIT YYCHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOU JESTEIBHOCTH,
IPOSBJISATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ nunpopmanueii:

OpUEHTHPOBAThCS B Pa3IMYHbIX HCTOYHUKAX HH(pOpMaluu (HAy4HO-MOMyJsIpHas
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa),
aHAIM3UPOBaTh WH(GOPMAIIMIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTUIECCKH
OILICHHBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMyTHUpOBaTh 3aMPOCHl U MPUMEHITH Pa3IMYHBIE METOJBI MPU TMOUCKE U OTOOpE
uH(popmManuu, He0OXO0IMMOM /JIs BBIITOJIHEHHSI YUEOHBIX 3a7a4 OMPENEIEHHOTO TUIA;

npuoOpeTaTh OMBIT  WCIHONB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAJIbHYIO (DOpMYy MpeACTaBICHHUS HHPOpMaluu
(cxempl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauyeCTBE CPEACTBA MpH pabOTe C XUMHYECKON
uHpopMaluel: NPUMEHATh MEXIIpeAMETHbIE ((pU3NUYECKue U MaTeMaTHYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATHUBHBIMHA I[CﬁCTBl/IﬂMHZ

3a71aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBbI B XOJI¢ AUAIOra
W/WIM  JTUCKYCCHM, BBICKa3bIBaTh HIACH, (DOPMYJIMpPOBATH CBOHM  HPEIJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh € MPE3CHTAIlMCH  pe3yJbTaTOB  IO3HABATCIILHON  JCATCIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJILHO WM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIOJHCHHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl TIO HCCICIOBAHUIO CBOWCTB
W3y9aeMbIX BEIECTB, peaM3aIH YIeOHOTO MPOSKTa U (POPMYJIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM IPOBEACHHBIX HCCIACHOBAHUN IyTEM COTJIACOBAHMS TO3HMIMHA B XOJC
oOCyX/IeHHsI 1 0OMEHA MHEHUSIMU.

OsBJagenue YHUBEPCAJIBbHBIMHA PEryJISTUBHBIMH JEHUCTBUSIMM:

CaMOCTOATCIIBHO IIJIaHUPOBATH u OCYHICCTBJIATD CBOIO IMO3HAaBAaTCIIbHYIO
ACATCIIBHOCTD, OIIPCACIIAA e€ 1enu u 3aJlauy, KOHTPOJHUPOBAThb U I10 MCPE H€06XO)II/IMOCTI/I
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KOPPEKTUPOBATh TPEIaraeMblii aJITOPUTM JIEHCTBUN TPHU BBIOJHEHUU YYEOHBIX W
UCCIIeI0OBATEILCKUX 3a7a4, BhIOMpaTh HauOosee 3(P(EeKTUBHBIA CIIOCOO HUX PEIICHHS C
Y4ETOM TTOTYICHUST HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMoOaHalIu3a u
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS Kypca «OpraHudecKas XuMHUsD» OTPa)KaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XMMHMYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUU B MO3HAHUM SBJICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIBTYPbl TMYHOCTH, €€ (YHKIIMOHATILHOW TPaMOTHOCTH, HEOOXOAMMOM J1JIs
pEelIeHUs] MPAKTUYECKUX 3a7a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHON CPEE;

BJIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XMMHYECKHII S3JEMEHT, aToM, JJIEKTpOHHAas oOO0OO0JI0YKa aToma, MOJEKYJa,
BAJICHTHOCTh, 3JEKTPOOTPHUIATENBHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA 00BEM, YIIIepOIHBII
CKeneT, (DyHKIMOHAbHAs TPYIa, paguKall, U30MepHUs, U30MEPbI, TOMOJOTUYECKUN P/,
TOMOJIOTH, YIJIEBOJIOPOJBI, KHCIOPOJ M Aa30TCOJAEp)KAIIME COEIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHHMSI); TEOPUU U 3aKOHBI
(Teopust cTtpoeHusi oprannueckux BemecTB A. M. byTiepoBa, 3akOoH COXpaHEHHUsS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXalye B OCHOBE MOHUMAHHS NMPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHUX SIBJICHUU,
(dakTosornueckue CBEACHMST O CBOWCTBax, COCTaBe, IIOJIYy4eHHUH U O€30MacHOM
WCIIOJIb30BAaHUM BAKHEWINIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NEeATEIbHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh ~YMEHHUH  BBISBIISITh  XapaKTEPHbIE TMPU3HAKKA  TOHATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOUIME TIOHSATUSI TMpHU
OMMCAHUM COCTaBa, CTPOCHUSI M MPEBPALICHUI OPraHMYECKUX COCANHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMH  HUCIOJb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€HHON) G(opmys
OPTraHUYECKUX BEIIECTB W YPABHEHUM XUMHUYECKUX PEaKIUM, WM3TOTABIMBATH MOJEIU
MOJIEKYJI ~ OpPraHMYECKMX  BEIIECTB JJs  WUIIOCTPALMM  HMX  XUMHUYECKOIO0 U
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOPMUPOBAHHOCTh ~ YMEHUW  YCTaHABIWBATh  MPUHAJICKHOCTh  HU3yYEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OIpenelaEHHOMY KiacCy/Tpymie
COCIMHEHHA  (YIJIEBOJOPOABL,  KUCJIOPOX M a30TCOJEpXKAlllMe€  COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COCAMHEHHUsI), JaBaTh WM Ha3BaHUA [0 CUCTEMAaTUYECKOU
HoMeHknatype (IUPAC), a Takxke NOpUBOAWTH TPUBUAIBHBIE HAa3BaHUS OTAEIIBHBIX
OpraHUYeCKUX BEIIECTB (ITUJICH, MPOMMWIEH, AalleTWJICH, STUJICHTJIMKOJb, IJIMIEPHH,
¢denon, Qopmanbaerus, aueTanbAeru]l, MypaBbHHas KHUCIOTa, YKCYCHas KHUCJIOTA,
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OJICMHOBAasl KUCJIOTa, CTEapUHOBAs KHUCJIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, LEeIi003a,
[JIMITUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACISATh BUABI XMMUYECKON CBS3M B OPTaHUYECKHUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh ~ YMEHHUSI  MPHUMEHSTh  TOJOXKEHHS  TEOPHUH  CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa mjisi OOBSCHEHUSI 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UYECKHE U
XUMUYECKUE CBOMCTBA THIHUYHBIX MPEACTABUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKHX
BeILIECTB (METaH, dTaH, dTUJICH, MIPOIUJICH, alleTuiIeH, OyTaaueH-1,3, MetunOyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJ, ATHJICHIJIMKOJIb, TIUIIEPUH, (PEHOJI, alleTalbJAeT ], MypaBbUHAas
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJII0J03a, aMUHOYKCYCHAs KHUCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapPaKTEPU30BaTh UCTOUHHUKHU YTIIEBOJOPOIHOTO CHIPbHS
(HedTh, IPUPOHBIN Ta3, YTOJb), CHOCOOBI X NEPEPAOOTKU U MPAKTUUECKOE TPUMEHEHUE
MPOJIYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO XUMUUYECKUM YpPaBHEHUSM
(maccel, 0O0OBEMA, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WJIM NPOAYKTAa PpEAKIUH 10
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB
WJTU TIPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHUM BJIaJIETh CUCTEMOM 3HAHWU OO0 OCHOBHBIX METOAaX
HAay4YHOTO TO3HAHMWS, WCIOJb3yEMbIX B XMMHUU NPH HU3YYCHUHM BEIIECTB U XUMHUYECKUX
ABJICHUM (HAOJIOJIEHUE, HW3MEpEHUe, HKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BAThH
CUCTEMHbIE XMMHUYECKHE 3HAHUS ISl MPUHATUS PEUICHUNA B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHM COOJIIOAATh TMpaBUjia TIOJB30BAHHUS XWMHUYECKOU
MOCYJI0¥ 1 J1abopaTopHBIM 000PYI0OBAaHUEM, a TAKXKE MpaBUiIa 0OpaIieHus ¢ BEeeCTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJHITH XUMUUYECKUN SKCIIEPUMEHT
(IpeBpalleHns: OPraHUYECKUX BEIIECTB IPU HAIPEBAHUHM, MMOJYYEHUE STUJICHA U U3YUYEHUE
€ro CBOMCTB, KQU€CTBEHHbIE PEAKIIMM OPTaHUYECKHX BEILECTB, J€HATypauus OeJIKOB MpHU
HarpeBaHUM, I[BETHbIE pEAKUUU OENKOB) B COOTBETCTBUM C IMpaBUJIAMU TEXHUKU
0e30macHOCTH TpU OOpallleHMH C BelIeCTBaMU U J1A0OPAaTOpPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO S3KCIEpHUMEHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUNA U (HOPMYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKU  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIo, TOTy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpPEACTBA MAacCOBOM HMH(OpPMAIIUH,
HNHTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUHN COOJIIOAATh MpaBUila 3KOJOTHYECKH IeIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXalolled MPUPOJHOM cpebl, OCO3HABaTh OMACHOCTb BO3JECWUCTBHS Ha >KUBbBIC
OpraHu3Mbl OINpPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbica nokaszarens [TK,
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NOSCHATh Ha IMpUMEpPax CIOCOObl YMEHBUIEHUS W MNPEAOTBPAIICHUS HUX BPEIHOIO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA;

Uil OOy4YaromMXCS C OrPaHUYEHHBIMA BO3MOXKHOCTSIMU  370POBBS: YMEHHE
MPUMEHSATH 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUIM;

IUIA CIENbIX U CIHa0OBUASIIMX OOYYalOUIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins asns 3anvucu xumMudeckux Gopmy.

11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsI Kypca «OOImas M HeOpraHudecKas XHUMHS»
OTpakaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUN: O XMMHUYECKOM COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOM KapTHHBI MUpPA, POJU XUMHUHU B IMO3HAHUU SBJICHUN MPUPOJBI, B (HOPMUPOBAHUH
MBIIIUICHUS U KYJIBTYPBI JUIHOCTH, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHusT MPaKTUUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHWUW, KOTOpas BKJIOYAET: OCHOBOIOJArarOIIne
MOHATHS (XUMHUYECCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIE OpPOUTAIIN ATOMOB,
WOH, MOJIEKyJa, MOJIb, MOJISIPHBIH 00BEM, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIBLHOCTD,
CTETICHb OKHUCJCHMS, XHUMHUYECKas CBI3b (KOBaJCHTHAs, HOHHAs, MeTaJIMYecKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAs] pEHETKAa, TUIBI XUMUYECKUX pEakiuii, pacTBOp,
BJICKTPOJIUTBI,  HEJJIEKTPOJIMTHI,  DJICKTPOJMTHUYECKAsE  JUCCOLMALMS, OKHUCIUTEND,
BOCCTAaHOBUTEJIb, CKOPOCTh XMMHUUYECKON pEaKIMK, XUMHUYECKOE PaBHOBECHE); TCOPUHU U
3aKOHBI (TEOpHUsST DJIEKTPOJUTHUYECKOM JUCCOLMAIUM, TepUOJUYECKHil 3akoH [I.
N. MenpaeneeBa, 3aKOH COXpPaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS
SHEPTrUM TPU XUMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMMWH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME€ B OCHOBE IIOHMMAaHUS IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOIOTUYECKUE CBEACHUS O CBOMCTBaX, COCTAaBE,
MOJTYYEHUH U O€30MaCHOM UCIOJIb30BAHUHU BAXKHEHIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY
Y MMPAKTUYECKOU IESITETbHOCTH YEIOBEKA,;

chOPMHUPOBAHHOCTh ~YMEHHMH  BBISBJISITh  XapaKTEPHbIE TMPU3HAKKA  TOHATHM,
YCTAHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS TIPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOPMHUPOBAHHOCTh YMEHHMH  HUCIOJb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
cocTaBlieHHs] ()OPMYJI BEIIECTB M ypaBHEHWM XUMHYECKHUX PEaKIUui, CHCTEeMaTHYCCKYIO
HoMeHkIaTypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ACIIBHBIX HEOPTaHUYECKUX BEIICCTB
(yrapHslii ra3, yriieKUCIbIi ra3, aMMUaK, rai€Hasi U3BeCTb, HETral€Hasi U3BECTh, MUTHEBAS
cojia, MUPUT U JIPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUW OMpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XAMUYECKUX 3JIEMEHTOB B COEJWHEHHSX Pa3IMYHOIO COCTAaBa, BUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHasi, HWOHHAs, METa/UIMYECKas, BOJOPOJAHAs) B  COCAWHECHHUSIX, THUI
KPUCTAUTMYECKON PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJISpHas, WOHHAasi,
MeTaJlJTn4YecKas ), XapakTep Cpeibl B BOJHBIX PaCTBOPAX HEOPTAHUYECKUX COEAMHEHUI;
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c(OpMHUPOBAHHOCTh YMEHHUH YCTaHABIMUBATh MPUHAJICKHOCTh HEOPraHUYECKHUX
BELIECTB [0 HUX COCTAaBy K OINPEAeNEHHOMY KJAcCy/Tpynne COeIMHEHUN (IpocThie
BEIIECTBA — METAUIbl M HEMETaUlbl, OKCHJIbl, OCHOBAHHMS, KHUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHUU PpACKPBIBATh CMBICT MEPUOAMYECKOTO 3akoHa /.
W. MenzaeneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOILYIO, OOBSCHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh DSJICKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKuX dJeMeHToB 1—4 mnepuomoB Ilepuomnueckoil CHCTEMBI XHUMHYECKUX
anemeHTOB [I. Y. MenpeneeBa, UCIOb3Ysl IOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XUMHYECKUX 3JIEMEHTOB M HMX COEAMHEHUU IO mepuojaaMm U rpymnmam llepuonnueckoit
cucTteMbl xuMuueckux 3semeHToB /1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKHE
CBOIMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATH CYLIECTBOBAHUE
T€HETUYECKOW CBSI3M MEX]y HEOPraHWYECKMMHU BEIIECTBAMU C TOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIMPOBATH XUMHYECKUE PEaKIUH IO
pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBY pPEarvpyrolux BEUIECTB, TEIIOBOMY 3 dekTy
pEeaKlMK, U3MEHEHHUIO CTENIEHEN OKHUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKLUU, YUACTHIO
KaTajau3aropa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTAaBISATh YpPaBHEHUSI PEAKIM pa3IMYHbIX THUIIOB,
MIOJIHBIE Y COKpAIIEHHBIE YPABHEHUSI PEaKIMi MOHHOTO OOMEHa, YUUTHIBAsI YCIOBHUS, MPU
KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUM TIPOBOJUTH PEAKIIMH, TIOITBEPKAAIOITNE KaueCTBEHHBIN
COCTaB pPAa3IUYHBIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABAaTh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHUU pacKpbIBaTh CYILLIHOCTb OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUI MOCPEICTBOM COCTABJIEHUS JJEKTPOHHOrO OanaHca 3THUX
peaKkuu;

chOpPMHUPOBAHHOCTh YMEHUW OOBICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
pEeaKiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XHUMHUYECKOrO pPaBHOBECHUS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTeus (npunuun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIekKAIIUe B
OCHOBE TMPOMBIIUICHHOTO TIOMYYEHUS CEepHOM KHUCIOTBHI, aMMHaKa, a TaKxKe
c(OPMHUPOBAHHOCTh NMPEACTABIECHUN 00 OOMMX HAyYHBIX MPHUHLMIAX U SKOJIOTHMUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUMCICHUS C HCIOJIb30BAHUEM MOHSATHUS
«MaccoBasi JI0JIsl BEUIECTBa B PacTBOPE», OOBEMHBIX OTHOILLIEHUI Ta30B MPU XUMUYECKUX
peakiusx, Macchl BelleCTBAa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO d(ddekrta
peaKiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPTHH;
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chOpPMHUPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUja TOJIH30BAHUS XUMHUYECKOU
NOCYyI0M M J1a0OpaTOPHBIM 000PYI0BAaHUEM, a TaKXKe MpaBuia 0OpallieHus! C BEIICCTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMU T10 BBIIIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBITTOHITH XUMHYCCKUI IKCIIEPUMEHT
(paznoxkeHue MepokcHaa BOAOPOAA B MPUCYTCTBUU KaTalld3aTopa, ONPECICHUE CPEJIbl
pPacTBOpPOB BEIIECTB C IMOMOIIBI YHHUBEPCATBLHOTO HWHIMKATOPA, BIUSHUE PA3TUYHBIX
(haKTOpPOB Ha CKOPOCTh XMMHYECKOW PEAKIMH, PEAKIIMA HOHHOTO OOMEHAa, KaueCTBEHHBIS
peaknmu Ha Cyiab(har-, KapOOHAT- W XJIOPUA-aHWUOHBI, HA KaTHUOH aMMOHUS, PEIICHHUE
AKCIEPUMEHTANIbHBIX 3a/a4 no TemMaM «Metawib»y U «Hemeraiib»y) B COOTBETCTBUU C
npaBUJIaMH TEXHHUKH OE€30IMAaCHOCTH MpU OOpAIlleHHMH C BElIeCTBaAaMU U J1aOOPaTOPHBIM
000opy1oBaHUEM, TIPEJCTABIIATEH PE3YJIbTaThl XUMHUUECKOTO SKCIIEPUMEHTA B (hopMe 3aIiCcH
YpaBHEHHM COOTBETCTBYIOIIMX PEAKIUA W (HOPMYJIMPOBATH BBIBOJBI HAa OCHOBE ATHUX
pe3yJIbTaTOB;

chOPMHUPOBAHHOCTh ~ yYMEHHUM  KPUTHYECKH  aHAIM3UPOBATh  XUMHYECKYIO
nH(pOpMaIuio, MOJIy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (CpeICTBA MaCCOBOM KOMMYHHUKAITUH,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIO/AaTh MpaBUiia SKOJIOTMYECKU II€JeCO00pPa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM NESITEIBLHOCTH B ILIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpY’)Karoleld MPUPOJAHOM Cpellbl, OCO3HABAaTh OMACHOCTh BO3JCUCTBUS HAa JKHUBBIC
OpraHu3Mbl OMNpENEIEHHBIX BEIIECTB, MOHMMAas cMbica mnokazarens [1/IK, moscHsaTes Ha
MpuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAILCHUS] WX BPEIHOIO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

U1 OOy4YaroIUXCsl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS: YMCHHE
MIPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIIECCTB U XUMHYECKUX
SIBJICHU;

JUIS CIIETIBIX W CJIA0OBHISIIMX OOYYarOIIUXCS: YMEHHE MCIOJIB30BaTh PEbe(hHO-
TOYEUHYIO cucTeMy o0o3HaueHu#t JI. bpaiins st 3anucu XuMu4eckux GopMy.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/a

HaumenoBanue pasneinoB U TeMm
IIPOrPaMMBI

IKoaneCTBo JacoB ‘

IBcero “KP

P

ONEeKTPOHHBIE
00pa3oBaTeNbHBIC PECYPCHI

(uudpoBbie)

Pa3znea 1. TeopeTuueckue 0CHOBBI Op

raHN4YecKOM XUMHUHU

1.1|I[Tpenmer OpraHUYECKOW XHUMHH.||3 Tpenaxep"Oo6mako 3Hanmi".Xumus. 10
Teopust cTpoeHUsT OpPraHUYECKUX knace, OOO "®uzukon Jlabc"
coeaunenuii A. M. byrineposa https://oblakoz.ru/
‘I/ITOFO 0 pasaeny H3 H H
‘Pame.ﬂ 2. Yri1eBoaopoanl
2.1|[IpenenbHble  YTraeBOJOPOABI —I|2 Tpenaxep"Obnako 3Hanui".Xumusg. 10
aJIKaHbI kimacc, OO0 "®uzukon Jlad"
https://oblakoz.ru/
2.2||HenpenensHble  YTIEBOIOPOJHI:||6 1 Tpenaxep"Oobnako 3Hanuit".Xumus. 10
aJIKCHBI, aJIKaJUCHBI, aJIKHHBI kimacc, OO0 "®uzukon Jlad"
https://oblakoz.ru/
2.3||ApomaTHueckue yrieBoaopoabl |2 Tpenaxep"Obnako 3Hanui".Xumus. 10
kiacc, OO0 "®uzukon Jladc"
https://oblakoz.ru/
2.4 |IIpupoausie UCTOYHUKH|3 1 Tpenaxep"Obnako 3Hanui".Xumus. 10
YIIIEBOIOPOAOB U UX NepepadboTKa kiace, OO0 "Owusukon Jlad"
https://oblakoz.ru/
‘I/IToro IO pa3feny H13 H

‘Pa311e.11 3. Kucsiopojaconep:xaniue opranu4eckue coeTuHeHHs:

3.1||Criuptel. DeHou 3 Tpenaxep"Oo6mnako 3Hanmit". Xumus. 10
kimacc, OO0 "®duzukon Jladc"
https://oblakoz.ru/

3.2||Anbaerust. KapGonossie||/ 1 Tpenaxep"Oo6mnako 3Hanmit". Xumus. 10

KUCIOTHL. ClI0KHBIE Y3PUPBI kiacc, OO0 "®usukon Jlad"
https://oblakoz.ru/

3.3||YrneBoasl 3 1 Tpenaxep"O0nako 3Hanuil".Xumusa. 10
knacc, OO0 "duzukon Jlad"
https://oblakoz.ru/

‘I/IToro 0 pa3feny H13 H

‘Paue.ﬂ 4. A3oTcoaep:kalye OpraHudecKue coeIMHeHUus

4.1||AMuaBl. AMUHOKHCITOTHI. benku |3 Tpenaxep"Obmako 3Hanmit". Xumus. 10
knacc, OOO "®uzukon JIad"
https://oblakoz.ru/

‘I/ITOFO 10 paszeny H3 H

‘Pa:me.ﬂ 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS



https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
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knacc, OO0 "®duszuxon JIadc"
https://oblakoz.ru/

Ne [[HanmeHoBaHME pa3naeinoB U TeM ‘KOJII/I‘IGCTBO 4acoB ‘ DIEKTPOHHBIE (dpoBsie)

I1/T1|[pOTpaMMBbI |Bcero “KP HHP ‘o6pa30BaTenLHHe pecypchl

5.1||[Tnactmaccel. Kayuyku. Bonokna |2 Tpenaxep"Oo6mako 3Hanmi". Xumus. 10
kinacc, OOO "®uzukon JIad"
https://oblakoz.ru/

‘I/ITOFO 0 pazaeny HZ

OBHIEE KOJIMYECTBO YACOB|34 2

11O ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC
No || HaummenoBanue paszaenoB v TeM || KoauuecTBo yacoB C) JIEKTPOHHBIC (HI/I(I)pOBLIe)
1/ [pOrpaMMel 00pa3oBaTeIbHbBIE PECYPCHI
I1
Bcero| KP || TIP
‘Pamen 1. TeopeTuyeckue OCHOBbI XUMHHU
1.1|/Ctpoenue aromos. [lepuognaeckmii| 3 Tpenaxxkep "OOnako 3Hanuit". Xumwus. 11
3akoH u [lepuoauyeckas cucrema kinacc, OOO "®dusukod JIad"
XUMHUYECKUX 1eMeHToB /[, U. https://oblakoz.ru/
MenaeneeBa http://school-collection.edu.ru/
1.2||Ctpoenue BemiecTsa. 4 Tpenaxep "OOnako 3Hanmit". Xumus. 11
MHuoroo0pasue BemecTB kiacc, OO0 "®uzukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/

1.3|[Xumuueckue peakiuu 6 1 1 |[Tpenaxep "OOGnako 3Hanmit". Xumusa. 11
kinacc, OO0 "®duzukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/

Hroro no pasneny 13

‘Pa311e.11 2. Heoprannyeckasi XumMusl

2.1!IMetamnsl 6 1 |Tpenaxep "Ob6nako 3Hanuit". Xumms. 11
knacc, OO0 "duzukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/

2.2 [Hemeramsl 9 1 1 |Tpenaxep "Ob6nako 3Hanuit". Xumms. 11
kaacc, OO0 "duzuxon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/

2.3|/CBs13b HEOPraHUYECKUX U 2 Tpenaxep "OOnako 3Hanmit". Xumwus. 11

OPraHUYECKHX BEIIECTB kiacc, OO0 "®usukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/

Hroro no pasneny 17

‘Pafmen 3. XuMus 4 XKM3Hb

3.1|[Xumus u xKU3Hb 4 Tpenaxep "OOnako 3Hanmit". Xumwus. 11
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Ne| HaumenoBanue paznenoB u tem || KonudectBo yacoB OnexkTpoHHBIE (1TU(POBHIC)
n/ TIpOrpaMMBbl o0OpasoBaTenbHBIE PECypPCh
IT

Bceero|| KP || TIP

L I | |Ihttp://school-collection.edu.ru/

‘I/ITOFO 110 pa3aeiy H 4 H

OBIIEE KOJIMYECTBO YACOBIIO || 34 2 3

[TPOT'PAMME

MOYPOYHOE INIJTAHUPOBAHHUE

10 KJIACC

No (Tema ypoka ‘KOJ‘II/I‘ICCTBO 4acoB HI[aTa HU3YyYCHUS ‘BHeKTpOHHBIe

/1 ‘ H ‘ nudpoBbIe

oOpa3oBaTebHbIE
Bcero |[KP |[ITP/JIO |[Inan  ||@akT —

1 ||BBoxusiii unctpykrax Th Ne25-1,(|1

NepBUYHBIN UHCTPYKTax Th
Ne25-2. Ilpeamer opraHudeckon
XUMHUHM, €€  BO3HHMKHOBEHHE,
pa3BUTHE " 3Ha4YeHUE.
JleMoHCTpanusi: O3HAKOMIIEHUE C
oOpa3zuamu OpPraHUYECKUX
BEIIECTB W MaTepualaMH Ha WX
OCHOBE

2 |[Teopus cTpoeHHs opraHudeckux||l 1
coenurenuit A. M. bytiepona, eé
OCHOBHBIE MTOJIOKECHHUS.

CraproBasi TUarHOCTHKA.

3 |lIpencraBieHue o||1 /0.5 Tpenaxep "O06nako
KIacCU(UKALMU  OPTaHHYECKUX 3HaHui". XuMus.
BEIIECTB. Homenxknarypa 10kmacc, OO0
(cucremaTHueckasi) u "®uzukon Jlad"
TPUBUAIIBHBIC Ha3BaHUs https://oblakoz.ru/
OpTaHHYECKUX BEIIIECTB.

Unctpykuus Th Ne24. JIO Nel.
MogenupoBanue MOJIEKYII
OpPTraHUYeCKUX BEIIECTB.

Paznen 2. YriaeBogopoant (13 yacos)

2.1 IlpeaeabHble yIiIeBOAOPOABI- ATKAHbI (2 Yaca)

4 ||AnkaHpl: cocTaB U CTpoeHwHe,||1 /0.5 Tpenaxep "O0bnako

TOMOJIOTHYECKUU psn.
Wnctpykuus Th Ne24. JIO Ne2.
KauectBeHHOE OITpeJIeIICHNE

yriepoja u BOZOpOJA B
OpPTraHWYECKUX BEIIECTBAX.

3gagnn". Xumnus. 10
KJ1acc,

000 "®uzukou JIad"
https://oblakoz.ru/

5 |Meran u stan — mpocreinme|/l
NPEICTaBUTENN AJTKAHOB

Tpenaxep "O06nako
3HaHui". Xumus. 10
KJIacc,



http://school-collection.edu.ru/
https://oblakoz.ru/
https://oblakoz.ru/
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Ne | Tema ypoka ‘KOJII/I‘IGCTBO 4acoB HI[aTa H3y4YEHUs ‘ ONEeKTPOHHBIE
n/m | H ‘ uudposbie
Bcero |[KP [ITP/JIO |[[Inan | ®akt obpasosareibibie
pecypcbl
000 "®uzukon Jlad"
https://oblakoz.ru/

6 |[AJKeHBI: COCTaB W CTpOEHHE,||1 Tpenaxep "Obmako

CBOICTBA 3HaHui". Xumus. 10
KJ1acc,
000 "®uzukon Jlad"
https://oblakoz.ru/

7 |Otumen  w  nponmien @ —|1 Tpenaxep"O01aKko
IIPOCTEUIINE IIPEACTABUTENN 3HaHui". Xumus. 10
aJIKCHOB knacc, OO0 "Ouszukon

JIag"
https://oblakoz.ru/

8 |[Muctpyktaxxk Th Ne24.ITP Ne 1.1 1/ Tpenaxep "O0bnako
«[lonydyenne 3TUIIEHA U U3Y4YECHUE 3HaHui". Xumus. 10
€ro CBOMCTBY» KJ1acc,

00O "®wuzuxon Jlad"
https://oblakoz.ru/

9 ||Ankamuensl. Byragmen-1,3  w|/l /0.5 Tpenaxep "O6mako
meTminOytaguen-1,3.  Ilomyuenue 3HaHui". Xumus. 10
CHHTETUYECKOTO  Kaydyyka W KJiacc,

PE3UHBI. JleMoHcTpanus: 000 "®wuzuxon Jlad"
BusicopparmenT "BynkaHnuzanms https://oblakoz.ru/
pe3unbl". UHcTpykuus Th Ne24.

JIO  Ne3d.  OsznakomieHue ¢

oOpa3iiamMu IjaacTMacce, Kay4yKoB

Y PE3UHBI.

10 ||AnkuHBL: cocTaB m ocoOeHHOCcTH||1 /0.5 Tpenaxep "Obmako
CTPOEHUsI, TOMOJIOTUYECKUN PSLI. 3HaHui". Xumus. 10
AuetwineH  —  OpocTermmi KJ1acce,
MIPEACTaBUTEND AJIIKUHOB. 000 "®uzukon Jlad"
Hucrpykuus TH Ne24. JIO Ned. https://oblakoz.ru/
MopenupoBanue MOJIEKYII
YIII€BOI0POOB "

TaJIOTeHIIPOU3BO/IHBIX.

11 ||Pemenue 3amau. Beruucienus moll Tpenaxep "O0bnako

YPaBHEHUIO XUMUYECKOW pEAKIIUH 3HaHui". Xumus. 10
KJI1acc,
00O "®duzuxon Jlad"
https://oblakoz.ru/

12 ||Apensr: OeH30om W TOMYOI.|1 Tpenaxep "O0nako
TOKCUYHOCTH apEHOB 3HaHui". Xumus. 10

KJ1acc,
000 "®wuzukon Jlad"
https://oblakoz.ru/

‘13 HFeHeTI/IquKaH CBHSLH]. H H H H HTpeHamep "O6mako
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Ne | Tema ypoka ‘KOJII/I‘IGCTBO 4acoB HI[aTa H3y4YEHUs ‘ ONEeKTPOHHBIE
n/m | H ‘ uudpoBbIe
Bcero [KP ([ITP/JIO |[ITnan  ||[®akT obpasosareibibie
pecypcbl
YIJIEBOJOPOAOB, IPUHAICKAINX 3HaHui". Xumus. 10
K pa3jIM4HbIM KJ1accaM KJ1acc,
000 "®uzukon Jlad"
https://oblakoz.ru/

14 |ITpuponnsie HUCTOYHMKH||1 Tpenaxep "Obmako
YIJIEBOJOPOAOB: IPUPOIHBIN Tra3 3HaHui". Xumus. 10
U TIONYyTHbIE HE(TSIHBIE Ta3bl, KJ1acc,

HEPTH U MPOAYKTHI e 00O "®uzuxon Jlab"
nepepaboTKH. JleMOHCTpaLus: https://oblakoz.ru/
kouteknuu "Hedts" .

15 |[IponykTsl mepepaboTku HedTH,||1 Tpenaxep "O06mako
ux MPUMEHEHHUE B 3HaHuit". Xumus. 10
IOPOMBIIIICHHOCTH © B OBITY. KJ1acc,

KaMeHHBII yroiab 1 IpOAyKThl €T0 00O "®uzukoH Jlad"
nepepaboTKH. JleMoHcTpanusi: https://oblakoz.ru/
KoJutekimsa "Yroin".

16 |KP Nel 1o pazneny||l 1
«YTIneBogopoas»

17 |[loBTopHblii  uHCcTpykTax  Th|1 /0.5 Tpenaxep "O0bnako
Ne25-2 3HaHui". Xumus. 10
[TpenenbHbIe OJIHOATOMHBIE KJ1acc,

CHOUPTBI: METAHOJ U  3TaHOIL 000 "duzukon Jlad"
Bomoponnas cBsizb. MHCTpyKIMs https://oblakoz.ru/
Tb No24. JIO NoS. T'openue

CIHPTOB.

18 ||[MHuoroatoMHbIe cnupThL:||1 /0.5 Tpenaxep "O0bnako
OTWICHIJUKOIb W TJULEPHH. 3HaHui". Xumus. 10
Wuctpykuus Th Ne24. JIO Ne6 KJI1acc,
B3aumonelictBue riMiepuHa C 000 "®u3zuxon Jlad"
runpokcuaom meau (11). https://oblakoz.ru/

19 |[@enon: cTpoeHue  MOJEKYIbL,|1 Tpenaxep "O6nako
¢usznueckue M XUMHUYECKHE 3HaHui". Xumus. 10
CBOWCTBA, IPUMEHEHHE KJacc,

000 "®u3zuxox Jlad"
https://oblakoz.ru/

20 ||Ampneruner:  opmampaerun w1 /0.5 Tpenaxep "Obmako
areTanabIeTul. AnertoH. sgaHun". Xumus. 10
WNuctpykuusa Th Ne24. JIO Ne7. KJ1acce,
KauecTBeHHBIE peakuuu 000 "®uzuxon Jlad"
aJbJEruI0B https://oblakoz.ru/

21 ||OmHOOCHOBHBIC npeaenbabie||1 Tpenaxep "Obmako
KapOOHOBBIE KHUCJIOTBI: 3HaHui". Xumus. 10

MYypaBbUHAs U YKCyCHas

KJIace,
000 "duzukoH J1adc"
https://oblakoz.ru/
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Ne | Tema ypoka ‘KOJII/I‘IGCTBO 4acoB HI[aTa H3y4YEHUs ‘ ONEeKTPOHHBIE
n/m | H ‘ uudpoBbIe
Bcero [KP ([ITP/JIO |[ITnan  ||[®akT 0bpasoBaTeiIbHbIC
pecypcbl

22 |Uuctpykuus Th Ne24. ITP Ne 2|1 1 Tpenaxep "O06mako
«CBoiicTBa pacTBOpa YKCYCHOM 3HaHui". Xumus. 10
KHUCITIOTBI» KJIacc,

000 "®wuzuxon Jlad"
https://oblakoz.ru/

23 ||CteapunoBas u oyienHoBasi||1 Tpenaxep "Obnako
KUCJIOTBI, KaK IPEJACTABUTEIN sgagui"”. Xumug. 10
BBICIIINX KapOOHOBBIX KHCIIOT KJIacc,

000 "®u3zuxon Jlad"
https://oblakoz.ru/

24 |Mputa  kak  comu  BeIcmmx||1 Tpenaxep "Obnako
KapOOHOBBIX KHCIJIOT, UX MOIOIIEE sgagui"”. Xumug. 10
JIEUCTBHC KJiacc,

000 "®wuzuxon Jlad"
https://oblakoz.ru/

25 ||CnoxHble 3¢hupbI Kak||1 Tpenaxep "O0nako
MIPOU3BOAHBIC KapOOHOBBIX 3HaHui". Xumus. 10
KUCJIOT. [maponu3  CIOXHBIX KJ1acc,
a¢upos 000 "®uszukon Jlad"

https://oblakoz.ru/

26 |PKupel: rHaponu3, NpuUMEHEHHe,|1 Tpenaxep "O0bnako
Ouosiornyeckasi pojb >KHPOB 3HaHui". Xumus. 10

KJ1acc,
000 "duzukon Jlad"
https://oblakoz.ru/

27 ||YrneBojsl: cocras,||1 Tpenaxep "O0bnako
KJIacCHU(pUKaI. Baxneiimne 3HaHui". Xumus. 10
MIPEICTAaBUTEINHN: TIII0K034, KJI1acc,
bpykTo3a, caxaposa 000 "®u3zuxon Jlad"

https://oblakoz.ru/

28 |Kpaxman u uemmono3a  Kak||l /0.5 Tpenaxep "O0bnako
IIPUPOJHBIE ITOJIMUMEDBL. 3HaHui". Xumus. 10
WNuctpykuus Th Ne24. JIO Ne§. KJI1acc,
B3aumoneiictBue  kpaxmain ¢ 000 "®u3zuxox Jlad"
UOJOM. https://oblakoz.ru/

29 |KP Ne2 o pazneny||l 1
«Kucnopoaconepxamue
opranuyeckue coequHeHus»/BITP

30 ||O6mas XapakTepucTuka)|l Tpenaxep "O06mako
a30TCOJIEPKAILUX OPraHUYECKUX sgaHun". Xumus. 10
COETMHEHNH KJ1acc,

000 "®wuzukon Jlad"
https://oblakoz.ru/

31 ||AMHHBI: METHJIaMUH ¥ aHWIUH.  ||1 Tpenaxep "Obmako

sgagui". Xumug. 10
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Ne | Tema ypoka ‘KOJII/I‘IGCTBO 4acoB HI[aTa H3y4YEHUs ‘ ONEeKTPOHHBIE
n/m | H ‘ uudposbie
Bcero |[KP [ITP/JIO |[[Inan | ®akt obpasosareibibie
pecypcbl
KJIacc,
000 "®wuzuxon Jlad"
https://oblakoz.ru/

32 ||AMHUHOKHCIOTHI Kak am@oTepHbie||l Tpenaxep "O06mako
OpPraHMYEeCKHE COCAUHEHHS, UX sgagui". Xumug. 10
OMOJIOTHYECKOe 3HAuYCHUE. KJ1acc,

[lentuael. benku kak npupogHbIe 000 "®u3ukoH JIad"
BBICOKOMOJICKYJISIPHBIC https://oblakoz.ru/
COETUHEHMUSI. JlemoHcTpanus

OCIIKOB MPU HATPEBAHWH; [IBETHHIE

peakiuu OEIKOB.

33 ||OcHoBHBIe  moOHATUS — Xxumuu||l Tpenaxep "O0bnako
BBICOKOMOJIEKYJIIPHBIX 3HaHui". Xumus. 10
COETMHEHU N KJ1acc,

000 "®uzukon Jlad"
https://oblakoz.ru/

34 ||OcHoBHBIE  MeTonbl  cuHTe3a||l Tpenaxep "O0bnako
BBICOKOMOJIEKYJISIPHBIX 3HaHui". Xumus. 10
COETMHEHUH. [Tnactmaccsil, KJ1acc,
Kay4JyKH, BOJIOKHA. 000 "®uzuxon Jlad"
JleMOHCTpalLus : 03HAKOMJICHHE C https://oblakoz.ru/
oOpa3zuamu IPUPOJIHBIX u
HCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, Kay4yKOB.

OBLIEE KOJIMYECTBO YACOB|34 2 |[2/4

I1O ITPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE 11 KJIACC

Ne Tema ypoka KommuectBo Jara uzydenust || DneKTpoHHBIE IU(PPOBBIC

n/m 4acoB o0pa3oBaTenbHbIE PECYPCHI

Bcero||[KP|| ITP/ || Ilnan |dakT
JIO

1 |[BBoansbiit unctpyktax Th Ne25-|| 1 Tpenaxep "O6mnako
1, mepBuuHbli MHCTpyKTaxX Th 3Hanui". Xumus. 11 kiace,
No25-2. XuMUYEeCKU ~ AJIEMEHT. 000 "®wuzuxon Jlad"
ATOM. DeKTpoHHAs https://oblakoz.ru/
KOH(UTYypalusi aTOMOB http://school-

collection.edu.ru/

2 |[lepuoaudeckuii 3aKOH U 1 Tpenaxep "O6mnako
Ilepuonnueckas cucrema 3Hanui". Xumus. 11 kiace,
XUMUYECKHUX 351eMeHTOB J]. 1. 00O "®duzukon Jlad"
MeHnieneeBa, ux CBSI3b C https://oblakoz.ru/
COBPEMEHHOI TeOpUeH CTPOEHUS http://school-
aTtoMoB. JleMOHCTpaLHst: BUIbI collection.edu.ru/
tabmui "Ilepuoauueckas
CHUCTEMa XUMUYECKUX
anemenToB .M. Menneneena.

3  |[3aKOHOMEPHOCTH H3MECHECHHS 1 Tpenaxep "O6nako
CBOMCTB XHUMHYECKHUX sHanni". Xumus. 11 kiacc,
2JIEMEHTOB U MX COEIUHEHUH I10 000 "®uzukon Jlad"
rpymnmnaM U rnepuojaM. 3HaueHHue https://oblakoz.ru/
IMECPUOOAUYICCKOI0 3aKOHA U httQ://SChOOl-

CUCTEMBI XUMHYECKHUX collection.edu.ru/
anemenToB .M. MenneneeBa B
Pa3BUTHH HAyKU

4 ||CTpoeHue BelIecTBa. 1 Tpenaxep "Obnaxo
XumMudeckas CBsA3b, €€ BUbI; 3naaui". Xumus. 11 kmacc,
MeXaHU3Mbl 00pa30BaHUs 00O "®uzuxon Jlad"
KOBQJICHTHOH CBSI3H. https://oblakoz.ru/
Bomoponnas cBs3b. http://school-
JleMOHCTpanus: MozeNu collection.edu.ru/
KPUCTATMYECKHUX PEIIETOK.

5 ||BaneHTHOCTB. 1 Tpenaxep "O6mako
DIIEKTPOOTPHULIATEIBHOCTb. 3HaHui". Xumus. 11 knacce,
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Ne Tema ypoka KonnuectBo Jara uzyyenus | DneKTpoHHBIE IIU(PPOBLIE

n/m 4acoB 00pasoBaTebHbBIE PECYPCHI

Bcero | KP| ITP/| Ilnan |®Pakt
JIO
Crenens okucnenus. Bemecrsa 000 "®wuzuxon Jlad"
MOJICKYJISIPHOTO U https://oblakoz.ru/
HEMOJIEKYJISIPHOTO CTPOCHUS http://school-
collection.edu.ru/

6 |[lonarue o AUCTIEPCHBIX 1 Tpenaxep "O6nako
cucrtemax. IcTuHHBIE U sHannii". Xumus. 11 kiacc,
KOJIJIOUIHBIE PACTBOPBI. 00O "®wuzuxon Jlad"
MaccoBasi 101151 BELIIECTBA B https://oblakoz.ru/
pacTBOpe http://school-

collection.edu.ru/

7 |[Knaccudukanus u 1 Tpenaxep "O6nako
HOMEHKJIaTypa HEOPTraHUYECKUX 3Hanui". Xumus. 11 knacce,
coenuHeHuil. ['eneTnyeckas 000 "®wusukon Jlad"

CBSI3b HEOPTaHUYECKUX BEIICCTB, https://oblakoz.ru/
Pa3IUYHBIX KJIACCOB http://school-
collection.edu.ru/

8 ||Kmaccudukamus XuMHIECKUX 1 Tpenaxep "O6mnako
pEaKIUi B HEOPraHUYECKON 1 3Hanui". Xumus. 11 kiace,
OpPraHUYeCcKON XMMHHU. 3aKOH 000 "®uzukon Jlad"
COXpaHEHHsI MaCChI BEIIIECTB; https://oblakoz.ru/
3aKOH COXPaHCHHUA U httQ://SChOOl'

IPCBPALICHHS SHEPTUH TIPH collection.edu.ru/
XUMHUYECKHX PEAKIIHSIX

9 ||[Cxopocts peakuuu. O6patumsbie | 1 Tpenaxep "Obnaxo
peakuuu. XuMHAYECKOe snannit". Xumus. 11 kiacc,
paBHOBECHE 00O "®uzuxon Jlad"

https://oblakoz.ru/
http://school-
collection.edu.ru/

10 |Uuctpykuus Th Ne24. TIP Ne 1. 1 1 Tpenaxep "Obnako
«BnusHME pa3nuuHbIX (AaKTOPOB 3Hanui". Xumus. 11 kmace,
Ha CKOPOCTh XUMHUYECKOU 00O "®uzuxon Jlad"
peaKITHI» https://oblakoz.ru/

http://school-
collection.edu.ru/

11 | DnekTponuTHYECKas 1 /0.5 Tpenaxep "O6nako
nuccounanus. [lonstue o 3Hanui". Xumus. 11 kmnacce,
BOJIOpOIHOM TioKa3aTesne (pH) 00O "dwuzukon JIabc"
pactBopa. Peakinu HOHHOTO https://oblakoz.ru/
obmena. 'maponus http://school-
OpPraHn4eCKux u collection.edu.ru/
HEOPTaHWYECKHUX BEIIECTB.

WNuctpykiuss Th Ne24.JI0 Nel-
2. IlpoBenenue peakuuit
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Ne Tema ypoka KonnuectBo Jara uzyyenus | DneKTpoHHBIE IIU(PPOBLIE
n/m 4acoB 00pasoBaTebHbBIE PECYPCHI
Bcero | KP| ITP/| Ilnan |®Pakt
JIO

noHHoro ooMena. OnpezaeneHue

Cpeibl PaCTBOPOB BEIIECTB C

MOMOIUIbIO YHUBEPCAILHOTO

WHUKATOpA.

12 ||OxucnurensHO- 1 Tpenaxep "O6ako
BOCCTAHOBUTEJIbHbBIC PEAKIIUU. sHanmi". Xumus. 11 kiace,
[TonsiTHe 006 AreKTpOIH3e 000 "®uzukon Jlad"
pacIIaBoB ¥ paCTBOPOB COJICH https://oblakoz.ru/

http://school-
collection.edu.ru/

13 |[KP Nel mo pazneny 1 1
«Teopernyeckne OCHOBBI
XUMU

14 |[Meraibl, MX MOJOKEHNE B 1 Tpenaxep "O6mnako
[Tepuoanueckoil cucreme spannii". Xumus. 11 kiacc,
XUMHYeCKUX daeMeHToB Jl. U. 00O "®uzukoH JIadc"
MemieneeBa 1 0COOCHHOCTH https://oblakoz.ru/
cTpoeHust atToMoB. O061He http://school-

(du3nYecKue CBONCTBAa METAJIOB collection.edu.ru/

15 ||CrutaBbl MeTALIOB. 1 Tpenaxep "O6nako
DIIEKTPOXUMUYECKUN P 3Hanuit". Xumus. 11 knacc,
HaINpsHKEHUH METaJJIOB. 000 "®uzukon Jlad"
JleMOHCTpaIys: KOJUICKIUS https://oblakoz.ru/
"MeTaJibl ¥ CIuIaBb" http://school-

collection.edu.ru/

16 ||Xumudeckue CBOHMCTBA 1 /0.5 Tpenaxep "Oobnako
Ba)XHEHIINX METAJJIOB (HaTpHUH, 3HaHui". Xumus. 11 kmace,
KaJIuH, KaJIbI[UHA, Mardui, 00O "®duzukox JIad"
QITIOMUHUI) U UX COCTMHCHH. https://oblakoz.ru/
WNuctpykius Th Ne24. JIO Neo3. http://school-
B3aumoneiicteue rugpokcuaa collection.edu.ru/
AITIOMUHHUS C paCTBOpPaMH
KHUCJIOT U ILIEJIOYEN.

17 |[loBTopHbIif nHCTpYKTaX Th 1 Tpenaxep "Obnaxo
Ne25-2 . XuMuueckue cBOMCTBa snannii". Xumus. 11 kiacc,
XpoMa, MEJI U UX COEAUHEHUI 000 "®uzukon Jladc"

https://oblakoz.ru/
http://school-
collection.edu.ru/

18 |Xumudeckue CBOMCTBA IMHKA, 1 /0,5 Tpenaxep "O6nako
’Kele3a U UX COSTUHEHUH. sHannit". Xumus. 11 kiacc,
Unctpykuus Th Ne24. JIO Ned. 000 "®wu3zuxon Jlad"
KauecTBeHHBIE peakiuy Ha https://oblakoz.ru/

KaTHOHBI METAJIJIOB. httQ://SChOOl-



https://oblakoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
http://school-collection.edu.ru/

31

Ne Tema ypoka KonnuectBo Jara uzyyenus | DneKTpoHHBIE IIU(PPOBLIE
n/m 4acoB 00pasoBaTebHbBIE PECYPCHI
Bcero||KP|| ITP/|| Ilman |®akt
JIO

L [ |lcollection.edu.ru/

19 |Uuctpykius TBNe24. TTP Ne 2. 1 1/ Tpenaxep "O6nako
"Pemenue skcriepuMeHTaIbHBIX 3HaHui". Xumus. 11 knace,
3a7a4 mo reMe «Metayuipi»" 000 "duzukoH JIad"

https://oblakoz.ru/
http://school-
collection.edu.ru/

20 |[Hemeraiibl, MX MOJIOXKECHHE B 1 Tpenaxep "O0mako
[lepuoauueckoii cucteme sHanni". Xumus. 11 kiacc,
XUMHYECKHX deMeHToB /1. M. 000 "duszukon Jlad"
MenneneeBa 1 0COOEHHOCTH https://oblakoz.ru/
CTPOCHUS aTOMOB http://school-

collection.edu.ru/

21 ||[®usmnyeckue CBOIMCTBA 1 Tpenaxep "O6nako
HEMETaJJIOB. AJIJTIOTPONUS sHanmi". Xumus. 11 kiacc,
HEMETaJUIOB (Ha IpUMEpe 000 "duszukon Jlad"
KHCJI0p0J1a, cephl, hocdopa u https://oblakoz.ru/
yriaeposa) http://school-

collection.edu.ru/

22 || XuMu4ecKue CBOMCTBA 1 Tpenaxep "O6mnako
raJjOreHoB, CEPhI U UX 3Hanui". Xumus. 11 kiace,
COEIMHEHUH 000 "®uzukou Jladc"

https://oblakoz.ru/
http://school-
collection.edu.ru/

23 | Xumu4eckre CBOMCTBA a30Ta, 1 /0.5 Tpenaxep "O6nako
docdopa 1 ux coeAMHEHUH. 3Hanui". Xumus. 11 kmace,
JleMoHCcTpanus: 00O "®uzuxon JIad"
B3aUMOJIECTBUE MEIU C https://oblakoz.ru/

A30THOM KHCIJIOTON pa3iInyHON http://school-
koHuenrpanuu. Uacrpykuums Th collection.edu.ru/
No24. JIO Ne 5. KauecTBeHHEIE

peaKIuy Ha aHHOHBI U KATHOHBI

aMMOHMSL.

24 | XuMuvecKue CBOHCTBA 1 Tpenaxep "O6nako
yriepoJa, KpEMHHUS U UX 3HaHui". Xumus. 11 knace,
COE€IUHEHU I 000 "®uzukou JIad"

https://oblakoz.ru/
http://school-
collection.edu.ru/

25 |[IpuMeHeHre BaXKHEHIITNX 1 Tpenaxep "O6mnako
HEMETAaJJ0B U UX COCTUHECHUMN sHanni". Xumus. 11 kiacc,

00O "®uzukoH JIad"
https://oblakoz.ru/
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Ne Tema ypoka KonnuectBo Jara uzyyenus | DneKTpoHHBIE IIU(PPOBLIE

n/m 4acoB 00pasoBaTebHbBIE PECYPCHI

Bcero | KP| ITP/| Ilnan |®Pakt
JIO
http://school-
collection.edu.ru/

26 |Muctpykmust Th No24.TTP Ne 3. 1 1/ Tpenaxep "Obnaxo
«Pemenne sKcrnepuMeHTaIbHbIX 3Hanuit". Xumus. 11 knacc,
3aja4 o reme "Hemeramisi"» 00O "®wuszukon Jlad"

https://oblakoz.ru/
http://school-
collection.edu.ru/

27 [|0O0001menne u cucreMaTU3aIs 1 Tpenaxep "O0mmako
3HAHUM 110 TeMe «HeMeTanabe. sHannii". Xumus. 11 kiacc,
Beruncienus no ypaBHEHUAM 00O "®uzuxon Jlad"
XUMHYECKUX PEaKIui 1 https://oblakoz.ru/
TEPMOXUMHUYECKHE PACUETHI http://school-

collection.edu.ru/

28 ||[KP Ne2 o Temam «MeTtaiiby U 1 1
«Hemeraiutb»

29 ||Heopranuueckue u 1 Tpenaxep "O6mnako
OpPraHUYECKHUE KUCIIOTHI. 3Hanui". Xumus. 11 kiace,
Heopranuueckue u 000 "®wuzuxon Jlad"
OpraHMYeCKUEe OCHOBAHUS https://oblakoz.ru/

http://school-
collection.edu.ru/

30 ||AMdoTepHbIE HEOPTraHUYECKHE 1 Tpenaxep "O6mnako
Y OPTraHUYECKHE COCTMHEHUS. snannii". Xumus. 11 kiacc,
I'enernueckas cBs3b 000 "®uszuxon Jlad"
HEOPraHUYECKUX U https://oblakoz.ru/
OpPraHMYECKHUX BEIICCTB http://SChOOI-

collection.edu.ru/

31 |[Posib XuMuH B 00€CIICUCHHUH 1 Tpenaxep "O6nako
JKOJIOTHYECKOM, 3Haaui". Xumus. 11 kiacc,
HHEPreTUUECKOM U MUILIEBOM 000 "®wu3zuxox Jlad"
0€301macHOCTH, Pa3BUTHU https://oblakoz.ru/
MEIULIUHBI http://school-

collection.edu.ru/

32 |[[IpencraBieHus 00 00X 1 Tpenaxep "O6nako
HAy4YHbIX MPUHIIHUIIAX 3HaHui". Xumus. 11 knace,
MPOMBILIUIEHHOTO MOJTyYEHHUS 000 "®wuzuxon Jlad"
Ba)KHCUIIIMX BEIIECTB https://oblakoz.ru/

http://school-
collection.edu.ru/

33 |UenoBek B MUpE BEIIECTB U 1 Tpenaxep "O6mako
MaTepHaloB 3Hanui". Xumus. 11 kmace,

000 "®wuzukon Jlad"
https://oblakoz.ru/
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Ne Tema ypoka KonnuectBo Jara uzyyenus | DneKTpoHHBIE IIU(PPOBLIE
n/m 4acoB 00pasoBaTebHbBIE PECYPCHI
Bceero||KP|| ITP/|| Ilman |®PaxT
JIO

http://school-
collection.edu.ru/

34 | Xumus 1 310pOBbE YEIIOBEKA 1 Tpenaxep "O6ako

sHanmi". Xumus. 11 kiace,
000 "duszukon Jlad"
https://oblakoz.ru/

http://school-
collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB 34 || 2 (3/25
I10 ITPOIT'PAMME

HNPOBEPAEMbBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

Kon

NpoBepPsEeMOro

pe3yJbTara
1

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KVIACC

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTeJibHOI POrpaMMBbI CpeIHero o0uero 00pasoBaHus

TGOpeTI/I‘leCKI/IG OCHOBBI OpF&HH‘IGCKOﬁ XUMHUHN

1.1

CdopMupoBaHHOCTH IPEACTABICHUM O XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B O3HAHUU
SIBJICHUUW MIPUPOJIbI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI

JUYHOCTH, €€ (PYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMMOM JIJist
pelIeHUs MPAKTUYECKUX 3aJ1a4 U IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOIIICHHS K CBOEMY 37I0POBbIO U IPUPOJIHON cpejie

1.2

Brnanenue cucrteMol XMMHYECKUX 3HAHUW, KOTOPasi BKIIIOYAET:
OCHOBOIIOJIAraloIINE NOHATUSA (MOJIEKYJIa, BAIEGHTHOCTb,
AIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKasI CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00bEM, YTIIEPOIHBIN CKETIET,
byHKIMOHATBHAS TPYIINA, paguKall, U30MEpUs, U30MEPhI,
TOMOJIOTHYECKHM PsIJI, TOMOJIOTH, YTIEBOAOPOBI, KUCIOPOI- U a30TCO-
JeprKaliue COeIMHEHUs, OMOIOTHYECKN aKTUBHBIE BEIIECTBA
(YryieBoJibl, )KHUpPBI, OEKK), MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIC COSUHEHHUS]); TEOPUU U 3aKOHBI (TECOpHUsI
XUMHUUYECKOTO CTPOCHUSI Oprannueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUH A3BIK XUMHUU, (DAKTOTOTHUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJyYCHUH U 0€30TTaCHOM
VCIOJIb30BAaHUH BAXXHEUIINX HEOPTAHUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM ESITEILHOCTH YEJIOBEKA

1.3

ChopMupoBaHHOCTH YMEHUH BBISBIIATHh XapaKTEPHBIC MPU3HAKU



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://oblakoz.ru/
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http://school-collection.edu.ru/

Kon

NpoBepsEeMOro

pe3yJibTaTa
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IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

o0pa3oBaTeJibHOI MPOrpaMMbI CpeIHero o0uero 00pasoBaHmsi

TOHATHM, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIINE MOHSATHUS ITPU ONMUCAHUH COCTaBAa, CTPOCHUS U
MpeBpalleHUi OPraHuYeCKUX COeTMHEHUM

1.4

c(hOpMHPOBAHHOCTH YMEHHM HCIOIb30BATh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHON) (GOopMyJT OPraHUYECKUX BEIECTB U YpaBHEHUI
XUMUYECKUX PEAKIUNA, U3TOTABIMBATH MOJIENIA MOJIEKYJ OPTaHUYECKUX
BEIIIECTB ISl WIUTIOCTPAIMU X XUMUYECKOTO U MPOCTPAHCTBEHHOTO
CTpPOCHUS

1.5

1.5

CdopmupoBaHHOCTH YMEHUN yCTaHABINBAThH MPUHAIIICHKHOCTh
U3YYECHHBIX OPraHUYECKUX BELIECTB 110 UX COCTABY U CTPOCHHUIO K
ornpenenéHHOMY Kiaccy (rpynme) coeAMHEeHnH (YIriieBOAOPO/IbI,

KHCIJIOPOJ U a30TCOAEPKAINE COETUHEHMSI, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMSI ), JaBaTh UM Ha3BaHMsI 110 CUCTEMAaTUYECKOM HOMEHKIIATYpe

(IUPAC)

ChopMUpoBaHHOCTH YMEHUS ONPEAECATh BUIbl XUMUUECKOU CBS3U B

OpPraHUYeCKUX COCTMHEHUAX (OJJMHAPHBIE U KPATHHIE)

1.6

CdopMupoBaHHOCTh YMEHUS IPUMEHATD: MOJ0KEHHS TEOPUU CTPOCHUS
oprannueckux BemectB A.M. BytiepoBa s 00bsiICHEHUS

3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHMs MacChl BEILIECTB

Yraerogopoasl. Kucimopoacoaepxkanye U a30TCoIepKaniyie
OpTraHUYEeCKUe COeMHEHUs. BHICOKOMOJIEKYJIAPHBIE COSUHECHUS

2.1

ChopMupoBaHHOCTh YMEHUN MPUBOIUTH TPUBUATIbHBIC Ha3BAHUS
OTZICJIbHBIX OPTaHUYECKUX BEUIECTB (3TUJICH, TPOMUJICH, alleTUJICH,
ATUJICHTJIMKOJIb, TIULEpUH, PeHo1, popManbaeru, aneraibaerus,
MypaBbHHAasI KMUCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCJIOTA,

CTeapruHOBas KUCIIOTA, TIII0K03a, GPYyKTO3a, KpaxMall, 1eJII0i103a,
TJIUIMH)

2.2

Pa3TUYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, STUJICH,
MPONUJICH, alleTujeH, OyTtaauen-1,3, metunoyraauen-1,3, 6eH3o01,

METaHOJ, TaHOJI, STWICHIJIMKOJIb, INIMIEPUH, (PEHOI, alleTAIbAETH],
MypaBbUHAasl U YKCYCHasl KUCJIOTBI, IIF0OK03a, KpaxmaJl, IeJUI003a,

CdopMrpoBaHHOCTH YMEHUIN XapaKTEPU30BATh COCTAB, CTPOCHHE,

(I)I/IBI/I‘-IGCKI/IC 1 XMMHUYECKHE CBOMCTBA TUIIMYHBIX HpeI[CTaBHTeHeﬁ

AMUHOYKCYCHasl KUCJIOTa)

CdopMupoBaHHOCTH YMEHUS WIUTFOCTPUPOBATH TEHETUYECKYIO CBSA3b
2.3

OpPTraHNYCCKUX BCIICCTB YPABHCHHUAMU COOTBCTCTBYIOIINX XUMHUYICCKHUX

MCIKAY TUITNYHBIMHA IPCACTABUTCIIIMUA PA3JIMYHBIX KJIACCOB

PEeaKIMii ¢ NCTIOIH30BAHUEM CTPYKTYPHBIX (hopMy




Kon
NpoBEPAEMOr0
pe3yjabTara
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IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbI CpeIHero o0uero 00pasoBaHmsi

ChopmupoBaHHOCTH YMEHUS XapaKTePU30BaTh HCTOYHUKH
YTIE€BOAOPOJIHOTO ChIPbs (HEPTh, MPUPOIHBIN T'a3, YToJib), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE NMPOAYKTOB NepepaboTKu

3

XUMHUS 1 KU3HL. PacuéTel

3.1

CdopMupoBaHHOCTH YMEHUH BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHMUSI, UCIIOJIb3YEMBIX B XUMUU MIPU U3YUYECHUU
BCIIECTB U XUMUYECKUX SIBJICHUI (HaOII0IcHNE, N3MEPEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE), UCIIOIH30BATH CUCTEMHbBIC
XUMHUYECKUE 3HAHUS JJIsl IPUHATHS PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHECHUEM

3.2

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6JIIOI[aTI) IIpaBHJia I10JIb30BaHUSA
XUMHYECKOM HOCYI[Oﬁ )51 Ha60paTOpHBIM O60pyI[OBaHI/IeM, a TaKiKC
IIpaBHJIa O6paIHeHI/IH C BCIICCTBAMH B COOTBCTCTBHUH C HHCTPYKIHUAMU
I10 BBIITIOJIHCHHUIO J'Ia60paTOpHI>IX XHUMHNYCCKHX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITIOIHATH XUMHUUECKUI
AKCIIEPUMEHT (IIPEBPAILICHHS] OPTAaHUYECKUX BEIIECTB IPU HAIPEBAHMH,
ITOJIyYEHHE 3TUICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUN
OpraHUYECKUX BEIIECTB, I€HATypalus OEJIKOB ITPU HArpEBaHUU,
L[BETHBIE PEAKIUHN OEIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0€30I1acHOCTH TP 0OpAIIEHUH C BEIIECTBAMU U J1a00paTOPHBIM
000py1I0BaHUEM; TIPEJCTABIATH PE3YJIbTAThl XUMHUUECKOTO
AKCIIEPUMEHTA B (hOpMeE 3alKCU YPaBHEHUH COOTBETCTBYIOINX peaKLni
1 (OpMYJIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

CdhopMupoBaHHOCTh YMEHUN MPOBOAUTH BHIYUCICHUS TI0 XUMHUUECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEILIECTBA UITU
MPOAYKTa peaKklMK MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIINH)

3.5

ChopMUpOBaHHOCTh YMEHUM KPUTHYECKHU aHATU3UPOBATH XUMUYECKYIO
nH(pOpMaIuio, MOJYyUYaeMyI0 U3 pa3HbIX HICTOUHUKOB (CpeACTBa
MaccoBoii uHpopmaiuu, cetb IHTEpHET U ApyTHe)

3.6

CdopMupoBaHHOCTb YMEHUN COOIIOIATH MPaBHIIA YKOJIOTHICCKH
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOMU JAESTEIHOCTH B
LEJISIX COXPAHEHUS CBOETO 30POBbS M OKPYKAKOLIEH MPUPOTHOM
Cpelbl, 0OCO3HABATh OIACHOCTH BO3JICUCTBUS HA )KUBbIE OPTaHU3MBbI
ONPENEIEHHBIX OPraHUUYECKUX BELIECTB, IOHUMAasl CMBICII [IOKA3aTelIs
[TJK (mpenenbHO 10MyCTUMOM KOHIIEHTPAIMH ), MOSICHATH Ha IPUMeEpax
CroCcOOBbl YMEHBIIEHUS U TPEIOTBPALIEHUS X BPEIHOTO BO3IEHCTBHUS
Ha OpraHU3M YeJIOBEKA

11 KIIACC




Kon

NpoBepseMOro

pe3yJabTaTa
1

36

IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusi

TCOPCTH‘{CCKI/IC OCHOBBI XUMHUH

1.1

Brnagenue cucteMoi XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:
OCHOBOTIOJIAraoIIKe MOHATUS (XUMUUECKUH AJIEMEHT, aToM,
9JIEKTPOHHAsE 000JI09YKa aTOMa, S-, p-, d-3JIeKTpOHHBIE OpOUTAIIN
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTbD,
CTEIIEHb OKUCJICHHS, XUMHUYECKAs CBSI3b, MOJIb, MOJISIPHAS. MacCCa,
MOJISIPHBIN 00BEM, KpUCTAINIMUECKAs PEIIETKA, TUIThl XUMUUECKUX
peakiuii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- U
SHJOTEPMUYECKUE, PEAKIIMA HOHHOTO OOMEHA), pacTBOP, AIEKTPOJIUTHI,
HEXJIEKTPOIUTHI, JNEKTPOJIUTUUECKAS JUCCOLIMALINS, OKACIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIINU, XUMUUECKOE
pPaBHOBECHE); TCOPUH U 3aKOHBI (TCOPHUS IEKTPOTUTHYSCKOM
nuccounanuu, [lepuoguueckui 3axkoH [[.1. Menneneesa, 3akoH
COXpaHEHHMS MACCHhI), 3AKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMUHU,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, IMOTYUYESHUH U
0€3011acHOM MCTIOJIb30BAaHUH BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB
B OBITY U MMPAKTUYECKOM JIEITCIHPHOCTH YEJIOBEKA

1.2

CdopMUpOBaHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIE MPU3HAKU U
B3aMMOCBS3b U3YUEHHBIX MIOHATUHI, TPUMEHATh COOTBETCTBYIOIIHE
ITOHATHSI IPU ONHCAHUYU CTPOCHUS U CBOKMCTB HEOPTaHNUYECKUX BEIIECTB
Y UX IPEBPALIEHUN; BBISIBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUM
C OHATHSMU U IPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

Brnaaenue 0CHOBHBIMM METOJIAMH HAYYHOTO MO3HAHUS BEIIECTB U
XUMHUYCCKUX SBJICHUM (HaOII0ACHUE, U3MEPEHHUE, DKCIICPUMEHT,
MO/ICJIUPOBAHUE)

1.4

CdopMUpOBaHHOCTH YMEHUN OMPELIATh BAJICHTHOCTh U CTEIICHb
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB B COSAMHEHUSIX PA3JIMYHOTO
COCTaBa, BUJI XUMHYECKOM CBsI3U (KOBaJICHTHAsl, HIOHHAs,
MeTaJlTnyecKas, BOAOPOAHAs) B COSIMHEHUSIX, TUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA (ATOMHAs, MOJICKYJISIpHAsI, MOHHAS,
METAJTTNYECKast)

1.5

CdopMHpOoBaHHOCTH YMEHUN OMIPENIETSATh XapaKTeP CPEbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

CdopmupoBaHHOCTH YMEHHUS KIACCUPUITUPOBATH XUMUYECKUE PEAKIINN
0 Pa3IMYHBIM MPU3HAKaM (YHCITy U COCTABY pearnupyrolnx BEIIeCTB,
Ter1oBoMY 3G (PEeKTy peakiu, U3MEHEHUIO CTENIEHEeW OKUCIICHUS
AJIIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YHACTHIO KaTaJInu3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUN COCTABJISATh YPABHEHHUS PEaKITUil
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Pa3JINYHBIX TUIOB, IIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI
MOHHOTO OOMEHA, YUUTBIBas YCIOBHSI, IPU KOTOPBIX 3TH PEAKLUU UAYT
710 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUN MTPOBOJUTH PEAKIIUU, TOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHUYECKHUX BELIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHUN PACKPBIBATh CYIITHOCTh OKUCTUTEIILHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN MTOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajaHca dTUX PEaKIMil

1.10

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ OOBSCHATH 3aBUCHUMOCTh CKOpOCTH
XUMHUYECKOM PCAaKIMH OT Ppa3JINYHBIX (bﬂKTOpOB

1.11

ChopMupoBaHHOCTb YMEHUM OOBSACHSITH XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEILIHETO BO3/ICUCTBUS
(mpunuun Jle Harense)

OO0m1ast ¥ HeOpraHu4eckask XUMus

2.1

CdopMupoBaHHOCTH YMEHUN pacKpbIBaTh CMBICT leproandeckoro
3akoHa /[.1. MenaeneeBa u 1EMOHCTPUPOBATH €O
CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO U IPOTHOCTUYECKYIO
byHKITUU

2.2

ChopMupoBaHHOCTH YMEHUM XapaKTEPHU30BaATh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKHUX 2J1eMEeHTOB 1—4 nepuonos [lepuoanueckon
CHUCTEMBI XUMHUUYECKHX 31eMeHTOB J[.11. MeHneneeBa, ncnonb3ys

TIOHSATHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIINY, «IHEPTCTUUCCKUE
YPOBHUY», OOBACHSITh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB
XMMHUYECKUX JIEMEHTOB U UX COCAUHEHUH I10 MIEPUOAAM U IPyNIiam
Ilepnoanueckon cucTemMbl XuMru4Yeckux 3yemMeHToB J[.J1. MeHneneeBa

2.3

CdopMupoBaHHOCTh YMEHUN XapaKTEpU30BaTh (OMUCHIBATH) O0IITHE
XUMHUYECKHE CBOMCTBAa HEOPTAaHUYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPIKIAThH CYIECTBOBAHUE TEHETUICCKOMN CBS3H MEKTY
HEOPTaHWYCCKUMH BEIIECTBAMH C TIOMOIILIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH

2.4

CdopMupoBaHHOCTh YMEHUN YCTAHABIMBATH MPUHAIICKHOCTh
HEOPraHMYECKHUX BEIIECTB 110 UX COCTABY K OINPEICIIEHHOMY KJIACCY
(rpynre) coeguHeHui (MPOCThIE BEMIECTBA — METAJTBI 1 HEMETAJIbL,

OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIN)

2.5

CdopmrpoBaHHOCTH YMEHUN UCTIOIB30BAaTh XUMUUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUs (DOPMYJI BEIECTB M YPaBHEHUM XUMHUECKUX PEaKIIHid,
cuctematuyeckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTraHWYECKUX BEUIECTB (YrapHbli ra3, yrJIeKUCIbli ras,
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aMMUaK, rarméHasl N3BeCTh, HeTaéHast U3BECTh, MUThEBasK COMA, TUPUT
U JIpyTHe)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHNYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MIOJITBEPIKIATh CYIIIECTBOBAHNE TCHETUYCCKOM CBSI3U MEKITY
HEOPTaHWYECKUMH BEIIECTBAMH C TIOMOIIIBIO YPaBHEHUIA
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUI

2.7

CdopmupoBaHHOCTH YMEHUH TUIAHUPOBATH U BHIMIOJIHATH XUMUYECKHI
HKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUAA BOJIOPOJA B IPUCYTCTBUH
KaTaJIn3aTopa, ONPEACIICHUE CPEbl PACTBOPOB BEILECTB € MIOMOILBIO
YHHUBEPCAIbHOI'O MHAMKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB HA
CKOPOCTb XUMUYECKOW PEAKIIH, pEaKIIUi HOHHOTO 0OMEHa,
KayeCTBEHHbIE PEAKIIUU Ha Cyb(aT-, KApOOHAT- U XJIOPUI-aHHUOHBI, Ha
KaTUOH aMMOHUS, PELICHNUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEMaM
«Meramnbe» u «HeMeTranne») B COOTBETCTBUU € IIPaBUIIAMU TEXHUKU
0€30I1acHOCTH P 0OpAIIEHUH C BELIECTBAMU U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEACTABIISTH PE3YIbTAThl XUMUYECKOTO
AKCIIEpUMEHTA B (DOpME 3aliCH YpaBHEHUN COOTBETCTBYIOIINX PEAKIUN
1 (hOPMYJIMPOBATH BHIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHUN COOIIOIATH MPaBUIIA MOJIb30BAHUS
XUMHUUYECKOH MOCYI0M U 1a00paTOpHBIM 000PYI0BaHUEM, a TAKKE
paBuiia 0OpaIlleHUs C BEIECTBAMUA B COOTBETCTBUM C MHCTPYKITUSIMU
110 BBITIOJTHEHUIO J1a00PATOPHBIX XMMUYECKUX OIBITOB

2.9

CdopMupoBaHHOCTh YMEHUN XapaKTEPU30BATh XUMHUECKHUE TIPOIIECCHI,
JIeKalIe B OCHOBE IIPOMBIIIIEHHOTO TTOJIYY€HHS CEPHON KUCIIOTHI,
aMMHMaKa, a Takxe chOPMUPOBAHHOCTD MPEJCTABICHUN 00 00X
HAyYHBIX MPUHIIATIAX U YKOJOTHIYECKUX MPOOIeMax XUMHIECKOTO
MIPOM3BOICTBA

XUMHUS U )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCTH IPEACTABICHUM 0 XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUI
IPUPOJIBI, B GOPMUPOBAHUH MBIIIJICHUS M KYJIbTYpPbl TUIHOCTH, €€
(GYHKITMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS
MPAKTUYECKUX 3a/1a4 U SKOJOTHUYECKU 0OOCHOBAHHOT'O OTHOIIICHUS
K CBOEMY 37J0POBBIO U TPUPOAHOM Cpefie

3.2

CdopMUpOBaHHOCTh YMEHUN KPUTUYECKH aHATTU3UPOBATh XUMUYECKYIO
uH(pOPMAIIUIO, TOJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeCTBA
MacCOBOI KOMMYHHMKalUU, ceTb UHTEpHET U ipyrue)

3.3

CdopMupoBaHHOCTH YMEHUI COOJIIOIATH MPABUJIA IKOJIOTHIECKU
11€J1€CO00Pa3HOTO MOBEICHUS B OBITY U TPYJIOBOM IEITEIHHOCTH B
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LEJISIX COXPAHEHMS CBOETO 3J0POBbs M OKPY’KAIOIIEH MPUPOTHON CpeIbl

3.4

Oco3HaBaTh OACHOCTH BOSﬂCﬁCTBHH Ha KUBBIC OPraHU3Mbl
OHpeI[eJIéHHBIX BCHICCTB, IIOHUMas CMBICJI IIOKA3aTCJIA HI[K, IHOSACHATD
Ha IIpuMcepax CITOCOOBI YMCHBHICHU U IIPCIOTBPAICHUA UX BPECAHOI'O

BOSHGﬁCTBHH Ha OpraHM3M YCJIOBCKA

3.5

CdopMupoBaHHOCTh YMEHUI MPOBOIUTH BHIYUCIICHHUS C
HCIIOJIb30BAaHUEM MOHSTHUS «MAaccOBasi JA0JIs BEIIECTBA B pacTBOPEY,
O0OBEMHBIX OTHOLIECHHUI ra30B MPU XUMHYECKUX PEAKLIHSIX, MACCHI
BEIIECTBA WU 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce WM 00bEMY OJJHOTO U3 YYaCTBYIOIIHMX B PEAKIIMH BEILIECTB,
TEIUIOBOTO 3(PPeKTa peakliMi Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALCHUS U COXPAHEHUs DHEPTUU

Kon

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KVIACC

HpOBepHeMblﬁ AJIEMEHT COACPKAaHNA
TeopeTqucm/Ie OCHOBBI OpFaHH‘{GCKOﬁ XUMHUHN

1.1

[IpeameT OpraHMYecKor XuMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BELIECTB U MAaTEPUATIOB. Teopust CTpOEHUs OPraHUYECKUX
coenuHenni A.M. bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS

1.2

CrpyktypHble (hOPMYJIbI OPTaHUYECKUX BEIIECTB. | OMOJIOTHS, U30MEPUSL.
XuMUYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX — OJUHAPHBIE U KPATHbIE
cBs3u. [Ipencrapienne o kiaccuuKau OPraHUIECKUX BEIIECTB

1.3

Homenknatypa opraHn4ecKux COeIMHEHUI (CUCTEMaTHYeCKasi) U TPUBUATIbHBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEINICH KIIACCOB OPraHUYECKUX BEIIECTB

YrneBogopozsl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH u 3TaH —
MPOCTEUIINE MTPEACTABUTENN aJTKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeleHUs] U TOPEHUs), HaX0XKICHUE B IPUPOJIE, TTOIyYCHHUE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAJl. DTUIEH U NPOIUIICH —
MIPOCTEUIIINE TTPEICTABUTENIN AJTKEHOB: (PU3NYECKHUE U XUMUYECKHE CBONCTBA
(peakuuu ruapUpPOBaHUs, FaJIOTEHUPOBAHMS, THIPATALIMY, OKUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U TPUMEHEHHE

2.3

Ankaauensl: Oyraauen-1,3 u MmetunOyraauen-1,3: crpoeHue, BaKHEHUIIINE
XUMHUYECKHEe CBOMCTBA (peakuus nojuMmepu3sanun). [lomydeHne CHHTETUUEeCKOTO
Kay4dyKa U PEe3UHbI
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AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKHUN Psill. ALIETHIIEH —
MPOCTEHIINN TPEICTABUTENb aJJKHHOB: COCTaB, CTPOCHUE, HU3HUECKUE U
XUMUYECKUE CBOMCTBA (PeaKUMy THIPUPOBAHMS, FaJOr€HUPOBAHUS, THIpaTaI|H,
rOpEHUs1), MOJYyYEHNUE U TPUMEHEHUE

2.5

Apensl. benzoun: cocras, cTpoeHue, GpU3NUYeCKue U XMMHUYECKUE CBOMCTBA
(peakiuu rajJoreHUpOBaHUs U HUTPOBAHMS ), TOJTyYEHUE U PUMEHEHHE. ToIyout:
COCTaB, CTPOCHUE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), TIOJyUYeHHUE U NTpuMeHeHne. TOKCUYHOCTh
apeHoB. ['eHeTHYecKas CBSI3b MEXAY YIIEBOAOPOIAMHU, IPUHAIICKATUMU K
pa3JIMYHBIM KJ1accaM

2.6

[IprponHbIe HCTOYHUKY YTII€BOAOPOAOB. [IpUpoaHEIi ra3 U Oy THBIE
HedTsaHbIe Ta3el. HedTh 1 €€ nmpoucxoxaenne. CriocoOsl nepepadoTku HedTu:
NEPErOHKA, KPEKUHT (TEPMUYECKUH, KaTaTUTUUECKUI ), muposn3. IIpoayKTs
nepepaboTKu HEPTH, UX IPUMEHEHHUE B MPOMBIIIEHHOCTU U B ObITY. KaMeHHBbIH
yroJib U NPOAYKTHI €0 NepepadboTKH

KI/ICHOPOIICOI[CP)K&IHI/IG OpPraHN4YCCKUC COCANHCHU A

3.1

[IpenenbHble OTHOATOMHBIC CIUPTHI. METaHO U 3TAHOJI: CTpOeHUE, (PU3NIECKUE
U XMMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJlIaMH,
rajioreHoBOJIOPOJIaMU, TOPEHHE), MpUMEHEHHEe. BoIOpoIHbIE CBSI3U MEXKTY
MOJIEKYJIaMU CIUPTOB. JIeCTBHE METAHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.
MHoroatoMHbie CIUPTHI. DTUJICHTIIMKOJIb U TIIUIEPUH: CTpOeHUE, (PU3NYECKUE U
XHMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IICIOYHBIMU METaJNIAMHU,
Ka4ueCTBEHHAs PEaKIUsl HAa MHOTOATOMHBIC CITUPTHI). JIeficTBHE Ha OpraHu3M
yesroBeka. [[pyuMeHeHne riiuepruHa U STUICHTIIUKOJIS

3.2

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKIE K XUMUYECKHE CBOMCTBA.
Toxcuuynocth penona. [lpumenenne Gpenomna

3.3

Anpaeruasl 1 keToHbl. DopManbaeru, aneraibIerui:; CTpPOCHUE, PU3NIECKUE U
XUMHUUYECKHE CBOMCTBA (PeaKlMU OKUCIICHUS U BOCCTAHOBJICHHU S, KAUECTBEHHbIC
peakIuu), NoJIydeHUEe U MPUMEHEHUE

3.4

OAHOOCHOBHBIE MpeEETbHBIC KAPOOHOBBIC KHCIOTH. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIHe
JUTSI KJlacca KUCJIOT, Peakius dTepruuKaIlim), MoJTydYeHUE U MPUMEHEHHE.
CreapuHOBasi U OJICMHOBAS KUCJIOTHI KaK MPEACTABUTEIH BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblj1a Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE

3.5

CrnosxHble 3pUpPbI KaK TPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOXKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenune xupoB. bruonornyueckas posb
YKUPOB

3.6

VYrieBoibl: cocTaB, KilacCU(PUKAIUS YTIIEBOIOB (MOHO-, M- U TIOJIUCAXAPHIBI).
['mrox03a — mpocTeHTIIMii MOHOCaXapul: OCOOEHHOCTH CTPOEHUSI MOJICKYJIBI,
bu3nYecKue 1 XUMUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C THUIPOKCHUIIOM
meu(Il), okucnenre aMmmuadHbpIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bI), HAXOXK/ICHHUE B IPUPO/IE, TPUMEHEHHE,
ononornyeckas posib. Dotocuntes. OpykTo3a Kak H30Mep raoKo3bl. Kpaxman u
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LEJUTIOJIO3a KaK MPUPOHbIe moaumepbl. CTpoeHHre KpaxMalia U HEJUTIOJIO3bI.
du3nyecKre U XUMUYECKHUE CBOMCTBA Kpaxmaia (TUIPOJIn3, KaueCTBEHHAs
peaKkius ¢ UOJI0M)

A30Tcozxep>1<aume OPraHNICCKUC COCANHCHU A

4.1

AMMHOKHCIIOTBI KaK aM(I)OTepHI)Ie OpPraHU4CCKUC COCANHCHUA]. dusznyeckue u
XUMHYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha IMpuMepe FJ'II/IHI/IHa). buonoruyeckoe
3HAa4YCHHUC aMHMHOKHCIIOT. HCHTI/II[LI

4.2

benku kak mpupoHbIe BEICOKOMOJIEKYIISIpHBIE coeinHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OenkoB. XMMHUECKHUE CBOMCTBA OEIKOB:
THAPOJIU3, ACHATYpallvs, KaYeCTBEHHbIE pEeaKIIMU Ha OETKU

BBICOKOMOHCKYJISIPHLIG COCIMHCHUA

5.1

OCHOBHBIC MOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCD,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMCPU3AllNH, CPCOAHAA
MOJICKYJISIpHAsI Macca. OcHOBHBIE MCTO/JIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX
CO€I[HH€HPII>1 — HHOJIUMCPHU3ANA U IOJUKOHACHCAINA

5.2

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAILCHUI:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, KaydyKoB. [loydeHne CHHTETHYECKOT0 KayuyKa 1 PEe3HHbI

Kon

11 KIIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
TeopeTnueckne OCHOBBI XUMHUH

1.1

XuUMHUUYECKHH 351IeMeHT. AToM. S Apo aToma, U30TOMBI. DIIEKTPOHHAsE 000JI0UKa.

DHEPreTUYCCKUE YPOBHH, IO YPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-32J1€MEHTHI.

Oco0eHHOCTH pacTpeIeieHHs JIEKTPOHOB 10 OpOUTAJISIM B aTOMaxX 3JI€MEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYypaIHsi aTOMOB

1.2

[lepnoanueckuii 3axkoH U [leprnoguyueckas cHCTeMa XUMAYECKUX JIEMEHTOB
.. Menneneena. CB43b NEPUOANYECKOTO 3aKOHA U [leproandeckoil CUCTEMBI
xuMudeckux 3reMmeHToB .M. Menaeneesa ¢ COBpeMEHHOM TEOPUEN CTPOEHUS

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
00pazyeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB 0 TPYIIAM U MIEPUOJIaM.
3HayeHue NePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU

1.3

Ctpoenue BemiecTBa. XuMuueckas CBa3b. BUIbl XUMHYECKOU CBSI3U
(KoBaJICHTHAs HETOJISIPHAS W TIOJISIpHAsS, HOHHAS, MeTaJTnueckas ). IoHbI:
KaTHOHBI M aHMOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMUYECKOU CBSI3H
(0OMEHHBIN M TOHOPHO-AKIENITOPHBIN ). Bomopoanas cBsi3b

1.4

BaneHTHOCTB. DJIEKTPOOTPUIATEIHLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
coCTaBa BelllecTBa. TUIbI KpPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON peIe€TKu. IIoHsTHE O AUCTIEpCHBIX
cucremax. icTuHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBas 10J1s1 BEECTBa B
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pacTBope

1.6

Knaccudukanus Heoprannueckux coennnennii. Homenknatypa
HEOPraHWYECKHUX BEIIECTB

1.7

Xumudeckas peakuus. Knaccudukamums XuMUYeCKUX peakiii B
HEOPTaHUYECKON W OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUSI MacChl BEIIIECTB,
3aKOH COXPAHEHMS U MIPEBPAICHUs SHEPTUU NMPU XUMUUECCKUX PEAKIIHUIX

1.8

CKOpOCTh peakiy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

1.9

OOparumble peakuuu. XumMudyeckoe paBHoBecue. MakTopsbl, BIUSIONIUE HA
COCTOsIHME XUMH4YeCKOro paBHoBecus. [Ipunnun Jle [HlaTense

1.10

DnekTpoiuTuueckas auccornuanusa. CUIIbHbBIC U clla0blie JIeKTposuThl. Cpena
BOJHBIX PaCTBOPOB BEIICCTB: KHCIIas, HeHTpallbHas, IejaouHast. Peakiun
WOHHOro 0OMeHa

1.11

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC PCaKInu

Heoprannueckas xumust

2.1

Hewmeramnel. [1onoxeHrue HEMETAaII0B B Hepnommecxoﬁ CHUCTCMC XUMHUNYCCKHNX
OJICMCHTOB Z[I/I MeHﬂeneeBa 1 0COOCHHOCTH CTPpOCHHUA aTOMOB. duznyeckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHHH HCMCTAJIJIOB (Ha IMPpUMCPC KHUCJIOPOJa, CCPHI,

dbocdopa u yraeposa)

2.2

XUMUYECKHE CBONCTBA BaXKHEHUIITNX HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yriaeposia U KpeMHHUS) U UX COSAUHEHUN (OKCHUJIOB,
KHUCJIOPOACOIEpKAITUX KUCIIOT, BOAOPOAHBIX coequHeHuit). [I[pumeHenue
Ba)KHEHIIINX HEMETAJVIOB 1 UX COCIMHCHUMN

2.3

Mertasmel. [lonoxenne metamioB B [lepuoguueckon cucTeMe XUMHUYECKUX
anemenToB J.U. MenzaeneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 0007104YEK
aToMOB MeTaiIoB. O01Me hu3ndeckue cBoiicTBa MeTauioB. CIiiaBbl METaJIJIOB.

DJIEKTPOXMMHUYECKUN PsiJT HANIPSKEHUI METaJUIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MeJIb) U UX coenuHeHui. Oomme
criocoObl TOJTyueHHsI MeTasuloB. [IprMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnyeckas CBS3b HCOPraHN4CCKUX BCUICCTB, IIPUHAJIC)KAIINX K PA3JIMUHBIM
KJ1accaM

XUMHUS U )KU3HD

3.1

Ponps xumun B o6ecrieueHrH 3KOJIOTHIECKOM, SHEPTETHUSCKOM U IMHUIIEBOM
0€30IaCHOCTH, Pa3BUTUM MEAUIMHEL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINN

3.2

[IpencraBienuss 00 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTYyYCeHUS
BAKHEMIINX BEIIECTB. UEIOBEK B MUPE BELIECTB U MATEPUATIOB: BAXKHEUIINE
CTPOUTENBHBIE MATEPUAIIBbL, KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKJIO,

KEpaMuKa, MaTepUaJIbl 151 JJIEKTPOHUKU, HAHOMATEPUAJIbI, OPTAHUYECKUE
¥ MUHEpAJIbHbBIC yI0OpECHMUSI

3.3

XUMUs ¥ 3I0pPOBbE YEIOBEKA: ITPaBUJIa UCIIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MMaCHOT0 UCIOJIH30BAHUS ITPENnapaToB OLITOBOM XUMUU
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Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUSA
| | B [IOBCEJHCBHOM JKU3HU

YYEBHO-METONYECKOE OBECIIEYEHHE OBPA30BATEJBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Xumus, 10 kmacc/ T'abpuensa O.C., Octpoymo WN.I'., CnagkoB C.A., AKIHOHEpPHOE OOIIECTBO
«M3narenscreo» M.: [IpocBemenue, 2022r. 4e usganue.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET



