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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XMMUHU Ha YpOBHE CpPEIHETO OO0Iero oopa3oBaHus pazpadboraHa Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoii @eneparum», TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUs (enepaabHOi 00pa30oBaTeIbHON MPOrpaMMbl CPEIHETO
obmero oo6pazoanust (POIT COO), nmpeacraBieHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM oOpazoBaTenbHOM cranmapte COO, ¢ yuérom
Konuenmun npenogaBanus y4eOHOTO MpeaMmera «XUMHsS» B 00pa3oBaTelbHBbIX opraHmzanusx Poccuiickoit deneparmu, peaan3yromnmx
OCHOBHBIE 00pa30BaTeNbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MOJ0XkeHHH «CTpaTerun pa3BuTHs BocnuTanus B Poccuiickoit @enepanuu Ha nepuoj
10 2025 roga» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboOTKe MHporpaMMbl MO XHMMHHU, K ONpENENICHUI0 oOmeil cTparernu oOydeHUs, BOCHUTAHHUS U Pa3BUTUA
oOydaromuxcsi cpeacTBamu yaeOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIICTITYAJbHBIC MTOJOKCHHS
OI'OC COO o B3anMO00OYCIIOBICHHOCTH 1IEeJIeH, COAepKaHUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XumMuueckoe o0pa3oBaHUE, IOJIY4aeMO€ BBITYCKHHKAMH OO0IIe00pa30BaTeNIbHOW OpTraHU3aliH, SBIISETCS HEOTHEMJIEMON YacTblio HX
oOpa3oBaHHocTH. OHO CIYKUT 3aBEPIIAIONIMM ATAlOM peaTu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH,
NPUCYIIUX LIEJTOCTHOM CHUCTEME XUMHYECKOro O0pa3oBaHMA. OTH LIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB MPHUPOAbI, (POPMHUpPOBAHUS
MHUPOBO33pEHUS U 00IIEH KyIbTYphl UeIOBEKa, a TAK)KE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0OPOBBIO M MPUPOJHON cpejie.
Peanmmsyercs xummueckoe 00pa3oBaHue 00YJaIOMUXCs HA YPOBHE CpeAHEro o0mero o0pa3oBaHus CpeACTBAMU yueOHOTO mpenaMeTa « XUMHU,
CoJlep’KaHue U TMOCTPOEHHE KOTOPOTO OMpeAeNieHbl B MPOrpaMMe MO XUMHH C YU4ETOM CHenu(HUKUA HAyKd XUMUH, € 3HAYeHUs B MO3HAHUU
NPUPOBI M B MaTEPHAIBHOMN JKU3HU OOIIECTBA, a TAKKE C YUETOM OOIIMX IEeJIeH W MPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHUE
CHCTEMBI cpesiHero oo1iero oopazoBanus B Poccuiickoii denepammu.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyi pojb B COBPEMEHHOW LMBMIIM3allMU, B CO3/IaHUM HOBOW 0a3bl
MaTepuaibHONH KynbTypbl. OHa BHOCHUT CBOHM BKJaa B (OPMHPOBAHUE PALMOHAIBHOIO HAYYHOIO MBILIUIEHUS, B CO3/IaHUE IIEIOCTHOTO
IpeJICTaBIeHUsT 00 OKpY’KalollleM MHUpE KaK O €IMHCTBE IPUPOJbI M YelloBeKa, KOTopoe (OpMHUPYETCs B XMMHH Ha OCHOBE IMOHHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHpA, OCO3HAHMS B3aMMOCBA3M MEXAY CTPOCHHEM BEIIECTB, MX CBOWCTBAMU M BO3MOXXKHBIMHU
o0jacTsIMU IPUMEHEHHUSL.

TecHO B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTaja HEOThEMJIEMOW YacThI0O MUPOBOW KYJIBTYphl, HEOOXOIUMBIM
YCIIOBUEM YCHELIHOTO TPpyAa M XKU3HU KaXI0oro wieHa odOmectBa. CoBpeMeHHas XMMMsI KaK HayKa CO3HMAaTelbHasi, KaKk HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBJieHa Ha pelIeHUe II100aJbHBIX MPOOJIEM YCTOHUHMBOIO pa3BUTHS YEIOBEUECTBA — CHIPbEBOI, IHEPreTHUECKOM, MUIIEBOH,
HKOJIOTMYECKOI 0€30I1aCHOCTH M OXPaHbI 310POBbS.

B coorBercTBUM ¢ OOIIMMM LENAMH M NPUHIUIIAMU CpeJHEero oOIiero obpa3oBaHus cojepkaHue npeamera «Xumus» (10—11 kmaccsl,
0a30BbINl YPOBEHb M3YUCHHS) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOJTOTOBKY OOYYalONIUXCs, HEOOXOIUMYIO UM JIJIS
BBIPaOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHS B )KU3HBb COLMYMA, MPOJODKEHUS 00pa3oBaHMs B pa3IMYHbIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnsiromiuMu  TipeaMeTa «XUMHS» SBISIOTCS 0a30Bbie Kypchl — «Opranudeckas xumusi» u «OOIIas M HeopraHUYecKas XHMHUS,
OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKW: CHUCTeMa 3HAHUM 1O HEOpPraHm4eckol XUMHH (C
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BKIIIOUCHUEM 3HAaHWW W3 OOIIel XMMHM) W OpraHudeckod xumuu. PopMUpPOBaHHWE TAHHOW CHUCTEMBI 3HAHWHM MPU W3YYECHUU MpeaMeTa
o0ecrieunBaeT BO3MOXHOCTh PACCMOTPEHUSI BCET0 MHOT000Opa3usl BEIIeCTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPHIl XUMUH.

Crtpykrypa comepxaHus KypcoB — «Oprannyeckas Xxumusi» u «O01as 1 HeopraHudeckas Xumus» chopMHpOBaHa B IIPOrpaMMe IO XUMUU Ha
OCHOBE CHCTEMHOr0 IMOJAXO0/a K H3y4eHHMIO y4eOHOro marepuaia U OOYCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
OIpPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH
CTPOEHHMSI OPraHWYECKHX COCIUWHEHUH, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX NPEICTABICHUW O CTPOCHHUM BEUIECTB.
CBenenus 06 U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COCAMHEHUI. B
Kypce OpraHMYeCKONM XHUMHUU TOJy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOrO 00IIEro oOpa3oBaHMs IE€PBOHAYAIbHbBIE
NPEJCTAaBICHUA O XUMHUYECKOW CBS3HM, KIACCU(HUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YPOBHS PAacCMATPUBACTCS H3YYEHHBIH HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl TEOPETUUYECKUN MaTepuan U (HaKTOIOrMYeCKHe CBEJISHHS O BElIecTBaX M XMMHUYECKOHM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass u HeopraHWyYecKas XUMHs» OOydYaIOUIMMCS TIPEJIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE IEPHOANYECKOTO 3aKOHA C
O0IIETEOPETUYECKUX M METOJA0JIOTMYECKUX MO3UIIHH, MTy0Ke MOHITh HCTOPUYECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIaromIei 10
OOBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M MPUMEHEHUH, a TAKKE O XUMUUYECKHUX PEAKIUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX NpOTeKaHus JomnojiHsercs B Kypcax 10 u 11 kmaccoB saemMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIBTYPOJIOTHUECKU ¥ TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBSI3M XUMHUHM C JPYTMMH HayKaMu,
PacKpbIBalOT €€ poJib B IMMO3HABATEIbHOW M TNPAKTUYECKOW JESTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHHS K IpPOLIECCY
TBOpYECTBA B 00JIACTH TEOPHH M MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U TUYHOCTHO
3HAYMMBIX TTPOOIeMax, CBSI3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIIMBATh MH(MOPMAITUIO U IPUMEHATH €€ JUIsl TIOTIOJTHEHUS 3HAHUM, pereHus
MHTEJIEKTYaTbHBIX U 9KCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7a4. B 11enom copepkanue ydeOHOTo npeaMera « XUMHs» TaHHOTO YPOBHS
W3YYEHUS OPUEHTHPOBAHO Ha (OPMUPOBAHKE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJIs MOHUMaHUS pUiocohCKux UaeH, Takux Kak:
MaTepuaibHOEe E€IMHCTBO HEOPTaHWYECKOTO M OpPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U CTPOCHHEM,
MMO3HABAEMOCTh TMPUPOJHBIX SBICHUN MYTEM OSKCIEPUMEHTAa W PEIICHUs] MPOTUBOPEUUM MEXIYy HOBBIMU (PaKkTaMH M TEOPETHUECKUMU
MPEINOCHUIKAMHU, OCO3HAHUE POJM XMMHU B PELICHUH IKOJIOTUYECKUX MpoOJeM, a Takxke MpodiieM cOepeskeHUsl SHEPreTHYECKUX PECYPCOB,
CBIPbS, CO3/IAHUSI HOBBIX TEXHOJIOTUN U MATEPHAIOB.

B muane pemienusi 3amad4 BOCHHMTAHUS, Pa3BUTHS W COIUAIM3AIMU OOYYAIOUIUXCS MNPHUHATHIE MPOrpaMMOM MO XUMHHM TOJIXOIBI K
OTIPEICNIEHUIO COJIEP)KaHUs U TOCTPOEHHUS MpeAMeTa MpelycMaTpuBaloT (HOPMHUPOBAHUE YHUBEPCATBHBIX Y4YEOHBIX IEHCTBHM, MMEIOLINX
0a30BOe 3HAUCHUE IS PA3IMYHBIX BUOB JCATEIHLHOCTHU: PEIICHUs MpoOeM, MOMCKa, aHanu3a U 00paboTku HHPOPMAITIH, HEOOXOAUMBIX IS
PUOOPETEHUS OIbITa MPAKTUYECKON U HCCIIEA0BATENbCKON e TEIbHOCTH, 3aHUMAIOIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke mpenogaBaHus XUMUHU Kak Ha YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHMsl, TAaK U Ha YPOBHE CPEAHETO 0OIIero o0Opa3oBaHMUs, IPH
ONPENETICHUN COACPKATEIBHON XapaKTEPUCTUKH IEJIe M3YyYEHHs] NpeIMeTa HaIlpaBJICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAaJULAOHHO
npu3HaéTcst JOPMUPOBAHUE OCHOB XMMHUECKON HAYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTUYECKON JIEATEIPHOCTH YeTIOBEKa U
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KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOIMYECKON TOUKU 3PEHMSI TAKOM MOJAXO0J K ONPEIEIICHUIO 1ieJIel U3y4eHUsI IpeIMeTa
ABJIICTCS BIIOJIHE ONIPaBIAHHBIM.

CornacHo JaHHOH TOYKE 3pEHMS TTIABHBIMU LETISIMH W3Y4eHUs npenMeTa « XuMus» Ha 6a3oBoM yposae (10 —11 ki) siBisiroTest:

o (bopMHpOBaHHE CHCTEMbl XMMUYECKMX 3HAaHMH KaK BayKHEMIIEH cOCTaBISIONIEH €CTeCTBEHHO-HAyYHOW KAapTHHBI MHpPA, B OCHOBE
KOTOPOH JieXKaT KIFOUYEBbIe MOHATHA, (DyHJaMEHTAIbHbIE 3aKOHBI U TECOPHH XMMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE M TIOHUMAHUE CYIIHOCTH
JOCTYIHBIX 00001EHUH MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOpUEH UX pa3BUTHS U CTAHOBIICHUS;

o ¢dbopmMHUpoBaHKE W PA3BUTHE MPEICTABICHHNA O HAYYHBIX METOAAX IMO3HAHUS BEIIECTB M XMMUYECKUX pPEaKiuil, HeOOXOAMMBIX ISt
IPUOOpPETEHUsT YMEHUH OPHUEHTUPOBATHCA B MMPE BELIECTB M XHMMUYECKUX SIBICHUH, UMEIOUIMX MECTO B NPUPOJE, B IPAKTHUECKOH M
IIOBCEIHEBHOM JKU3HY;

o pa3BUTHE YMEHUH U CITIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIIOICHHEM U O0BSICHEHHEM XMMUYECKOTO SKCIIEPUMEHTA, COOTI0IEHUEM
npaBuil 0€3011acHOTO OOPAIIEHNS C BELECTBAMH.

Hapsiny ¢ aTuM, coneprkaTenbHas XapakKTepUCTHKA LIeJIed U 3aJja4 U3Y4YEeHUs IIPEAMETa B IPOrpaMMe 110 XUMUU YTOYHEHA U CKOPPEKTUPOBAHA
B COOTBETCTBHM C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpeAHEro oduiero oopasopanus. CeroqHs B MpenojaBaHUM XMMHUU B OONbILIEH CTEIIEHU
OoTHaéTCs MPEeNNOYTeHHE IPAKTHUYECKOW KOMIIOHEHTE COJepXkaHHsi OOy4eHHUs, OpPUEHTUPOBAHHONW Ha IIOATOTOBKY BBITYCKHHKA
001e00pa3oBaTeIbHOI OpraHu3al|y, BIAICIOIEro He Ha0OpOM 3HaHUi, a QYHKIIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHUSIMH
AKTUBHOTO IOJy4YEHHS 3HAaHUHN U IPUMEHEHMSI X B PEaJIbHOM KM3HU JIJIS PELICHMS] IPAaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM pH M3y4YEeHUH NpeaMeTa « XUMHUS» JTOMUHUPYIOIEe 3HaUeHHE TPUOOPETAIOT TaKUE LETH U 33/1a4H, KaK:

ajanTanys o0y4aroUmxcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOILIErocs MUpa, (GOPMUPOBAHME UHTEIJIEKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM
K CcamMo00pa30BaHUIO, COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY IPHUHSATUIO TPAaMOTHBIX pEHIEHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

dopMupoBaHUEe Y 00y4arOUIMXCs KJIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHMBEPCAIbHOE 3HAUYEHHE JUISl Pa3IMYHbIX
BUJIOB JEATENbHOCTU: pELIeHHUs MpobjeM, MOMCKa, aHauu3a M o00paboTku HH(OpManuM, HEOOXOAMWMBIX ISl NPUOOpPETEHHUs OmbITa
JeSITEIbBHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IMO3HAHWM XHMHM, a TaKXe JJs OLIEHKH C IMO3MLUK SKOJIOrMYecKoil Oe3omacHocTH
XapakTepa BIMSHMS BEILIECTB M XUMHUYECKUX IIPOLIECCOB HA OPraHU3M UY€JI0BEKa U IPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEJIbHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyYaroIMXcs: CHOCOOHOCTH CaMOCTOSITENIbHO
npruoOpeTaTh HOBbIE 3HAHUS 10 XMMHUH B COOTBETCTBMM C JKM3HEHHBIMH MOTPEOHOCTSIMM, MCIOJIb30BaTh COBPEMEHHBbIE MH(POPMALMOHHBIE
TEXHOJIOTHH IS IOMCKA U aHaJIM3a y4eOHON U Hay4HO-IOMYJISIPHON MHPOpMalMM XUMUYECKOTO COJIEp/KaHuUs;

(dbopMHpOBaHKE U pa3BUTHE Y 00YUYAIOMIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHSI, HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYypPaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOMMBI, B YaCTHOCTH, IIPU MJIAHUPOBAHUH U MTPOBEIECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'yMaHHUCTHYECKOW HANpaBIEHHOCTH XMMHHU, €€ BaKHOW pPOJIM B pEIICHUH TJI00AIbHBIX
npo0JieM palMoOHAILHOTO MPHUPOIONOIb30BaHUS, TOTIOJHEHHS YHEPIeTUUECKUX PECYPCOB M COXPAHEHUSI IPUPOITHOTO PAaBHOBECHS, OCO3HAHUS
HE00XO0IMMOCTH OEPEeKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPUOOPETEHHSI OIbITA UCIIOIb30BAHUS MOTYYEHHBIX 3HAHUN
JUTSI IPUHATHUS TPAMOTHBIX PELICHUH B CUTyalUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.
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B yuebHOM 1utaHe cpemHero oOmero oOpa3oBaHHs MPeAMET «XUMUs» 0a30BOrO0 YpPOBHS BXOAHT B COCTaB MPEAMETHON 00JIacTH
«EcTecTBeHHO-Hay4HbIE TPEIMETHI».

OO1m1ee yucno YacoB, OTBEACHHBIX JJIS M3YYCHHsS] XUMHH, Ha 0a30BOM YpOBHE CpeaHero ooOmero oopazoBaHus, cocraBiser 68 dacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henento).

COAEP)XAHUE OBYYEHUSA

10 KJIACC

OPIAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Tpeamer opraHuYeckoil XuMHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHHE B MOJYYCHUU HOBBIX BEIECTB W MaTrepHajoB. Teopus cTpoeHus
opranudeckux coequHeHuit A. M. BytnepoBa, e€ ocHOBHbIe noisiokeHUs. CTpyKTypHble (DOpMyJibl OpraHMYecKux BemiecTB. ['omororus,
U30MepHsl. XMMHUUECKas CBSI3b B OPTaHUYECKUX COSAMHEHUSIX — OJIMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBienue o kiaccupUKalMU OpraHMYecKuX BellecTB. HoMeHKIaTypa opraHMuecKkux COeAMHEHUH (cucTemMaTndeckas) U TpUBUAJIbHBIE
Ha3BaHMs BAKHEHIINX MPEICTaBUTENEH KIaCCOB OPraHUYECKUX BEILIECTB.

OKclepUMEeHTalIbHbIE METO/Ibl U3YUYEHHS BELIECTB M MX MPEBPAIIEHUI: 03HAKOMJIEHHE ¢ 00pa3liaMi OPraHUYeCKUX BEIECTB U MaTepualaMu
Ha UX OCHOBE, MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAONIOJEHNE U OMMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPALEHUIO
OpPraHUYECKUX BEILECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psA. MeTaH M 3TaH — MpOCTEeHIINe MPEeICTaBUTENN AJKAHOB: (PU3MUYECKHEe U XUMHYECKHE
CBOICTBa (peakuy 3aMeIIeHNs U TOPEHUsT), HAX0XKJIEHUE B PUPO/JIE, TOIYUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, T'OMOJIOTHUECKUH psf. ODTHUJIEH W MPONWIEH — MpOCTeHINe NpPeJCTaBUTENN AaJIKEHOB: (U3MUECKUue U
XMMHYECKHE CBOMCTBA (PEaKIMK THIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIMHI, OKUCIICHUS U TIOJIMMEPH3AIINHT ), TOTyYeHHE U IIPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIIne XUMHUYECKHe CBOMcTBa (peakuus noiaumepusanuu). [lomyuenue
CHUHTETHUYECKOT0 KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUNA psiA. ALIETHIIEH — MPOCTEHUIINHA NMpeiCcTaBUTeIb AIKMHOB: COCTaB, CTPOCHUE,
du3nvecKkre 1 XMMHYECKHE CBOMCTBA (PEaKIIMK THAPUPOBAHUS, TAJIOTEHUPOBAHNUS, THAPATALINN, TOPEHHUS ), TOJTyYSHHE U IPIMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MYECKHME W XMUMHYECKHE CBOMCTBAa (peaklMW TajJOTeHUPOBAHUS W HUTPOBAHUS), IMOJIyYEHHE U
npuMmeHnenue. Tonyon: cocmas, cmpoenue, uzuieckue u XUMudyeckue C8OUCmed (peakyuu 2aio2eHupo8aHus U HUMpPOBAHUs), NOLyYyeHue u
npumenenue. TOKCUUHOCTb apeHOB. I 'eHeTnyeckas CBA3b MEX]y YIIIEBOAOPOAAMH, IPUHAIEKALIUMH K PA3JIMYHBIM KJIACCAM.

[TpuponHble HICTOYHUKH YTiIeBoA0poa0B. [Ipupoanslit ra3 u nonytHele HedTsHbIE Ta3bl. HepTh 1 €€ nmpoucxoxaenue. CriocoOsl epepadoTku
He(TH: TIeperoHKa, KPEeKHHI (TepPMHUECKUH, KaTamuTH4yeckuil), mnuponu3. IIpoaykTel mnepepaboTku HedTH, HUX NPUMEHEHHE B
MIPOMBITIIJICHHOCTH U B ObITY. KaMeHHBIH yToJb ¥ MPOYKTHI €0 MepepadoTKy.

OKclepUMEHTabHbIE METO/bl M3YYEHHUs BEIIEeCTB M MX NpPEBpallleHHH: O3HAKOMJIEHHE C 0o0pasliaMH IJIacTMAcC, KaydyKOB M PE3UHBI,
kouekuuu «HedTe» u «Yrosb», MoEeIMpOBaHUE MOJIEKYJ YIJIEBOJIOPOAOB M T'aJOT€HONPOU3BOIHBIX, MPOBEACHNE NPAKTHYECKON pabOThI:
MOJIyYEeHHUE 3TUIICHA U N3yYEHHE €r0 CBOMCTB.
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PacuérHble 3aaumn.

Bbluucnenuss 1mo ypaBHEHMIO XMMHYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOIO BEIECTBA WM IPOAYKTa PEAKLUU I10
U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB MM MPOJYKTOB PEAKIINN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHBIE OJHOATOMHBIE CHHUPTHL. METaHON M 3TAaHON: CTPOCHHE, (PU3MUYECKHME W XHWMHUYECKHE CBOMCTBA (PEaKUUMU C aKTUBHBIMHU
MeTaJulaMH, FaJIor€HOBOAOPOAAMH, TOPEHHE), IpUMEHEHNEe. BoiopogHbIe CBA3M MEXly MOJIEKYIaMu cUpToB. [lelicTBue MeTaHoIa M 3TaHOJa
Ha OpPraHu3M YellOBeKa.

MHoroaTomMHble CIMPTHI. DTUIEHIIMKOIb U INIMLEPUH: CTPOEHUE, (pU3NUecKre U XMMHUUYECKHE CBOICTBA (B3auMOJCHCTBUE CO LIETOYHBIMU
MeTaJulaMH, KayeCTBEHHAs peakius Ha MHOTOaroMHble cnupthl). /[leiictBue Ha opranu3m denoBeka. llpumMeHeHue TriHMLepHHA |
STUJICHTJIUKOJISL.

DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYEeCcKHe U XuMUIecKkue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenne penona.

Anbrerugpl U kemonwvl. DopMmanpieruj, amneTandbIeru]: CTpoeHue, (u3nyeckhe MW XMMUYECKHE CBOWCTBA (peakUuu OKUCICHUS H
BOCCTaHOBJICHHS, KAUECTBEHHBIE PEAKIINH), TIOJIydeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAsl U YKCYCHasl KMCIOTBL: CTpOEHHUE, (PU3NYeCKHe U XMMHUYECKHE CBOWCTBA
(cBoiicTBa, O0mME IS Kilacca KUCIOT, peakuus sTepudukanmu), moisydyeHne M npumeHeHue. CTeapuHOBas M OJIGMHOBAs KHCIOTHI Kak
IPEJCTaBUTEINN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOLIEe JeiicTBUE.

Crnoxnble 3(QUpbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponn3 ciaoxsbX 3¢upoB. Kupsl. ['maponus xupos. [IpuMeHeHne Xupos.
Buonorudeckas poiib )KUpOB.

VYrneBonabl: cocTaB, KiaccuUKaIMs yriaeBoAoB (MOHO-, MU- W MoJucaxapuisl). [Jr0Ko3a — NpOCTEHIIUN MOHOCaxapua: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbl, (U3NYECKUEe U XUMHUECKHE CBOIcTBa (B3aumojeictBue ¢ ruapokcugoM Meau(Il), okuciaeHne aMMHuadHbIM pacTBOPOM
okcuaa cepebpa(l), BocctaHOBIIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B IMPUPOAE, NMpPUMEHEHHe, Ouonoruueckas posib. POTOCHUHTE3.
@pyKTO3a KaK U30MEep IITIOKO3bI.

Kpaxman u memmrono3a Kak nmpupojaHbie momuMepbl. CTpoeHne Kpaxmaia ¥ [eUTio03bl. OU3nuecKkue U XMMHYECKHe CBOMCTBA Kpaxmala
(ruapoan3, KaYeCTBEHHAs peaKIysi ¢ HOJIOM).

DKcrepruMeHTATbHBIE METO/Ibl M3YYEHHS BEIIECTB M UX MPEBPALICHUN: MPOBEACHNE, HAOIIOACHNE U ONMCAHNE JIeMOHCTPAIIMOHHBIX OIBITOB:
TOpPEHHE CIHPTOB, KAYECTBEHHBIE PpEaKIUM OJHOATOMHBIX CHHMPTOB (OKUCIeHHe 3TaHosna okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB
(B3aumosielicTBue riuuepuHa ¢ ruapokcuom mean(Il)), anpaernnoB (okucIeHNe aMMUAvYHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcugom
menu(Il), B3anmoieiicTBue Kkpaxmaia ¢ HOJIOM), IPOBEJICHUE IPAKTUYECKON paboThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHH IO
M3BECTHBIM Macce, 00BEMY, KOJHUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WM MPOJIYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue COeIMHEHHS.

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHrnuecKue coequHenns. Ou3ndeckne 1 XMMHYECKHE CBOWCTBA AMUHOKHCIIOT (Ha TpUMepe TIININHA).
Buonornyeckoe 3HaueHre aMMHOKUCIOT. [lenTupl.
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Benku kak mpupoaHbIe BEICOKOMOJIEKYIISIpHbIE coenHeHus. [lepBudnas, BTOpHYHas U TPETUYHAs CTPYKTypa OeIKoB. XMMUYECKHE CBOICTBA
OeNIKOB: TUAPOIIN3, JeHATYpallus, KaYeCTBEHHbIE PEAaKIIMU Ha OEJIKU.

DKcrepuMeHTaTbHbIE METOIbl U3YUEHUS BEIIECTB U MX NPEBPAILCHHIA: HAOII0ICHHE W OMHCAHNE JIMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIHs
OeJIKOB MPHU HarpEeBaHUHU, I[BETHBIC PEAKIIH OCIKOB.

BbicokoMo/IeKyJIIPHBIE COEIMHEHHU S

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH,
CpelHss MoJIeKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPU3aLUs U ITOJIMKOHICHCALIMSL.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlleHU: O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MPHU M3YYEHUM OpraHuueckod XxuMuu B 10 Kilacce OCyLIECTBISETCS Yepe3 UCII0JIb30BAHUE KaK OOIIUX
€CTECTBEHHO-HAYUHbIX MOHATHM, TaK U MIOHATUM, SBJIAIOIINXCS CHCTEMHBIMHU ISl OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SBJICHUE, HAaydyHbId (HakT, TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CHUHTE3, KIIACCH(HUKAIHNS,
NEePUOANYHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOICTUPOBAHUE.

OwusmKa: Marepus, YHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTeTUUYECKU yPOBEHB, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHHE
BelIeCcTBa, (PU3MUECKHE BETUUYUHbBI U TUHUIIBI UX U3MEPEHUSI.

buonorust: kneTka, opranu3M, orochepa, OOMEH BENIeCTB B opranusmMe, (poTocuHTe3, OMOIIOTUYECKH aKTHBHBIC BenlecTBa (OCIKU, YTIeBOIbI,
JKUPBI, HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbL, OJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOLYKTHI, OCHOBBI PAllMOHAJIBHOIO NMUTAHMUS, MOIOIIUE CPEACTBA, JEKAPCTBEHHBIE M KOCMETUYECKHE INpEnaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XUMHYECKUH dMeMeHT. AToM. SI1po aToMa, U30TOMBI. DJIEKTPOHHASI 000JI0UKa. DHEPreTHUYECKUE YPOBHU, TOAYPOBHU. ATOMHBIE OpOUTAIH, S-
, p-, d- anemenThl. OCOOEHHOCTH pacHpeeNeHHs SIEKTPOHOB 10 OpOUTAJISIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS
KOH(UTypalus aToMOB.

[Tepuognueckuit 3akoH u Ilepmonmueckas cucrema xumudeckux diemeHToB JI. M. MengeneeBa. CBsi3p NMEpPUOAUYECKOrO 3aKOHA U
ITepuoanueckoil cucrembl xumuyeckux 3yemMeHToB [[. WM. MengeneeBa ¢ COBPEMEHHOW TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKHMX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX W CIIOXKHBIX BEIIECTB IO TpyHnaM W Hepuojam. 3HaueHHE
MIEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKasl CBA3b. BHUAbI XMMHYECKOW CBSA3M (KOBAJICHTHAs HEMOJSAPHAs W MOJSApHAas, MOHHAs, METauInYecKas).
MexaHnu3mbl 00pa30BaHMs KOBAJEHTHONM XUMHYECKOM CBs3U (OOMEHHBI M JOHOpPHO-aKUenTOpHbIN). BomoponHas cBsizb. BaneHTHOCTH.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHUS. FIOHBI: KAaTHOHBI M AHUOHBI.
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BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAUIMUECKUX PEIIETOK.
3aBHUCUMOCTbH CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKOM PEIIETKHU.

[TonsiTue 0 nuUcnepcHbIX cucTeMax. MIcTUHHBIE 1 KOJIJIOUIHBIE pacTBOPLI. MaccoBast 10151 BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranmeckux coeauHeHnii. HoMeHkmarypa HeopraHu4ecKux BellecTB. | eHeThudecKas: CBSi3b HEOPTaHUMYECKUX BEIIECTB,
MPUHAJISKAITUX K PA3TMYHBIM KJIACCaM.

Xumuueckass peakuus. Knaccuukanus XUMUYECKUX PEAKIMA B HEOPraHMYECKOW M OpPraHMYECKOW XMMHH. 3aKOH COXPAHCHHS MAacChl
BEILIECTB, 3aKOH COXPaHEHUs U MIPEBPAILICHUS SHEPTUHU IIPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3iIu4HbIX (pakTopoB. OOpaTUMbIE peakiMh. XUMHUUYECKOe paBHOBecHe. DaKTOpPHI, BIMIONINE HA
COCTOAHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTHdeckas aucconunanus. CUIbHbIE U clladblie 3JeKTpoUThl. Cpera BOJHBIX PAaCTBOPOB BEIIECTB: KHUCIIas, HEHTpaIbHAs, IIEI0YHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BELIECTB M HMX IpeBpalleHuii: neMoHcTpanus tabnui «llepuoanueckas cucrtemMa XUMHUYECKUX
anemenToB JI. WM. MenzaeneeBa», u3ydeHHE MOJENECH KPUCTAUIMYECKUX PEIIETOK, HAONIOACHHE U OINUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3loKeHUE IMEPOKCHAa BOJIOpPOAa B MPUCYTCTBUM KaTalM3aTopa, OIMpeAeleHHE CPeabl PAcTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOIO UHJIMKATOPA, PEAKIIUU HOHHOTO 00MEHa), IPOBEACHNUE NPAKTUYECKON paboThl «BiusHue pa3nuyHbix (akTopoB Ha
CKOPOCTb XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTel M0 ypaBHEHUAM XMMUYECKUX PEAKIMI, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI, paCU€Thl C UCIIOJb30BAaHUEM MOHSITHS «MaccoOBas
JIOJISI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxenne HemeramwioB B [lepuoandeckoit cucreme xumuueckux snemeHToB J[. M. MennaeneeBa U 0COOCHHOCTH CTPOEHUS
aToMoB. Ou3nveckre CBONCTBA HEMETAUIOB. AJIJIOTPOINHS HEMETAITIOB (Ha IpUMEpE KUCIOpoaa, cepbl, pochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BXXHEUIIUX HEMETAIJIOB (TajOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHUS) U UX COCIUHEHUN (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOAOPOTHBIX COSAMHEHHUIA).

[IprMeHeHne BaXHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Mertamnsl. Ilonmoxkenue wmetamnoB B Ilepuonmyeckoii cucteme xumuyeckux snemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme ¢usndeckue cBoiicTBa MeTauioB. CIJIaBBl METAIOB. DJIEKTPOXUMHUYECKHH Pl
HaIpsKEHUN METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KAJIWH, KaJIbIIUA, MarHUH, AIFIOMUHAN, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHEHUH.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METOABI U3YUCHUS BEIICCTB M UX MPEBPAIIECHUN: U3yUeHNEe KOJUIEKITUU «MeTauibl ¥ CIUIaBbl», 00pa3I[0OB HEMETAIIJIOB,
peleHre dKCIIePUMEHTANBHBIX 3a/1a4, HAOII0IeHHE U OMKMCAaHNUe IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA
ATIOMUHHMS C PACTBOPAMH KHUCIIOT M IIEJI04YeH, KaueCTBEHHBIE PEaKIIMU Ha KATHOHBI METaJIIOB).

PacuérHrie 3amaun.
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Pacuérel Macchl BemecTBa WiM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJHOTO M3 YYAaCTBYIOUINX B PEAKIIUN
BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) IPOAYKTOB PEAKIMH, €CJIM OJJHO U3 BELECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B oOecrneyeHHH 3KOJIOIMYECKOM, SHEpreTMyeckoil M NMIIEeBOH Oe30IacHOCTH, pa3BUTUM MeAMLUHBL [loHATHE O Hay4HBIX
METO/1aX [T03HAHUS BEIIECTB U XMMHUECKUX PEaKLUM.

[TpencraBiaenus o0 OOIMX HAYYHBIX IPUHIUIIAX IPOMBIIUIEHHOTO NOJYYEHUs BXKHEHIINX BEILECTB.

UenoBek B MUpPE BELIECTB U MATEPUAJIOB: BaKHEHMILINE CTPOUTENIbHbBIE MaTEPHAJIbl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEPAMUKa,
MaTepHalbl AJIs 3JEKTPOHUKH, HAHOMAaTepHaJlbl, OpPraHUYECKHe U MUHEPAJIbHbIE YA0OPCHMUSL.

XuMHS U 3]I0pOBbE YEJIOBEKa: MpaBHJIa HMCIIOIb30BAaHUS JICKAPCTBEHHBIX IMPENapaToB, MpaBuia O€30MacHOTO MCIOIb30BAHUS MpEnapaToB
OBITOBOM XMMHHU B TIOBCEAHEBHOM KU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaMeTHBIX CBsA3eH MPU M3y4EeHUH oOLIei u HeopraHndyeckoil xumuu B 11 Kiacce oCymiecTBISIETCs Yepe3 UCIOIb30BAHUE
KaK OOLINX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U TMOHATHH, SBISIOMIAXCS CUCTEMHBIMHU JJISi OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTH: HAaydHBIA (DakT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIM3, CHHTE3, KJIACCH(HUKAINSA, NEPUOTUIHOCTS,
HaOJr01eHNe, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, SIBICHUE.

®du3nkKa: MaTepusi, SHEprus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaJUOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUYECKUI YPOBEHbD,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NYECKHE BETMUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opranusM, 3KkocuctemMa, ouocdepa, Makpo- 1 MUKpO3JIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XUMHYECKas MPOMBIIUIEHHOCTb, METAJULYprusi, IPOU3BOJCTBO CTPOUTENBHBIX MAaTepUaAIOB, CEIbCKOXO03HCTBEHHOE
NPOM3BOJICTBO, MHIIEBAas MPOMBIIIIEHHOCTh, (papMaleBTHUeCKas MPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETHYECKHUX IPernaparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB, 3JIEKTPOHHAs! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K peE3yJbTaTaM OCBOCHUSI OOYYAIOIIMMUCS MpOTrpaMM CpeaHero oomero oOpa3oBaHUs
(JIMYHOCTHBIM, METaNpeIMETHBIM U MpeaMeTHbIM). HayuyHo-MeToanyeckoi OCHOBOM Al pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
IIPOrpaMM CpeTHEro 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBIA MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-AEATENBHOCTHBIM MOAXO0AOM B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IIpeIMETa «XUMUS» HA YPOBHE
cpenHero odmiero 06pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABISIONINE:

O0CO3HaHHE OOYYaIOMIMMUCS POCCUHCKOM TpaXJTaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONPE/IEICHHIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;
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IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KJIIOYEBBIX HEHHOCTEW M MCTOPUYECKHX Tpaauiuil 0a3oBon
HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYUAIOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMU, IPUCYLTIMHU
LIEJIOCTHOM CUCTEME XUMHUYECKOro 00pa3oBaHus;

HaAJIM4YKE TPABOCO3HAHMS SKOJIOTUYECKOM KYIBTYpPhI U CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE TITaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS Ipeamera «XUMUs» JOCTHTAlOTCs B €IUMHCTBE YYEOHOH M BOCHMTATENILHOW JEATENbHOCTH B
COOTBETCTBUU C TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMU M MACATIAMHA POCCUHCKOrO I'PaKIaHCKOIO
o01iecTBa, MPUHATBIMA B OOLIECTBE HOPMAMU U NpPaBWJIaMHU IOBEACHHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHMs, CaMOPa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBIICHHS JTMYHOCTH 0OYUYaIOLIHXCS.

JIMYHOCTHBIE pPE3YJbTaThl OCBOCHMS MpenMeTa «XHUMHS» OTPaXKaroT CHOPMHUPOBAHHOCTh OIbITA I103HABATEIbHOW M MPAKTUYECKOM
JEeSITeTLHOCTH 00YUYaIOMIMXCSI [0 peaTu3aliy IPUHATHIX B 00IIeCTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBaKEHHS K 3aKOHY U TIPABOTIOPSIKY;

IIPEJICTABJICHUs] O COLMAIBHBIX HOPMAaX U NPaBUIIAX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIFHOCTH NMPH CO3JaHWU y4eOHBIX MPOEKTOB, PEIICHHH YYEOHBIX W TO3HABATEIBHBIX 3a/1ad,
BBITNIOJTHEHUHM XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH INMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHTbl IPYIMX IpH aHAJINW3€ Pa3IMYHbIX BUAOB Y4eOHOM
JESTEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBa)XEHUsI K MIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTb
pe3yibTaT AIUTEIbHBIX HAOII01€HUH, KPOITOTIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U MPAKTUKOB,;

MHTEpeca U IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U TOCIEAYIOLIEM aHaIW3€ MHPOPMAIMH O MEPENOBBIX JOCTHKEHHMSIX COBPEMEHHOM
OTEUYECTBEHHON XMWY,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTIO MIOBEICHNS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYal[MHM, CBS3aHHBIE C XUMHYECKMMHM SIBJICHHMSIMH, M IPUHHUMATh OCO3HAHHbBIE PEIICHHS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IMOBENCHHME U IIOCTYNKH CBOMX TOBApHILEHW C IO3WIMM HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAaHHE
IIOCJIEICTBUM DTUX IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbl 310POBbS:

NOHMMAaHMs LIEHHOCTeH 310poBoro M Oe3zomacHOro oOpasa >KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
bu3znyecKoOMy U IICUXUYECKOMY 37]0POBbIO;

co0utroIeHHs paBui1 0€30MacHOro 0OpaleHHs ¢ BeIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYLOBOU AEATEIBHOCTH;
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NOHMMAaHHMS LIEHHOCTH MPaBWJI HHIMBHUIYaTbHOTO M KOJUIEKTUBHOTO O€30MacHOT0 TOBEJCHUS B CUTYALUSAX, YTPOXKAIOLINX 3J0OPOBBIO U KHU3HH
JIIOJIEH;

OCO3HAHUS MTOCIEACTBUI U HEMPUITHS BPEAHBIX MMPUBBIUEK (YIIOTPEOJICHUS AIKOTOJIs, HAPKOTHUKOB, KypeHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIbCKON NIEATENBHOCTH, OOIIECTBEHHO IMOJIE3HOW, TBOPUYECKON M JIPYTMX BHIAX
JIeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4aCTHUE B PELLIEHUU IPAKTUUYECKUX 3a/1a4 COLUAIbHON HAPaBIECHHOCTH (B paMKax CBOEro Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YYEHHIO MPOoQEeCcCHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYyAJIbHON TpaeKTOpuUU oOpa3oBaHMs, Oynyiiedl npodeccun U peanus3aluu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUU, HUHTEPECOB U NOTpeOHOCTEN 00I11eCTBA;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU LEI€CO00PAa3HOr0 OTHOLIEHHS K IPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAaHUS KU3HU Ha 3eMIIe;

MOHMMAHUS TJI00AIbHOTO XapaKTepa SKOJOTHYECKHX MpoOJIeM, BIUSHUS SKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHON H
COLIMAJIBHOW CPENBL;

OCO3HaHUS HEOOXOIMMOCTH UCIIOIB30BaHUS JOCTXKEHUN XUMHHU ISl PEIIEHUS] BOIPOCOB PAI[MOHATIBHOTO MIPUPOI0NOIB30 BaHHUS,

AKTUBHOTO HENPUATHS JCUCTBUHM, MPUHOCAIIUX BpPEI OKpPYXKAIOIIEW MPUPOJHON cpele, YMEHHsI MPOTHO3UPOBATH HEOIAronpusiTHbIC
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX ACHUCTBUI U IPEIOTBpaIaTh UX;

HaJIMYUS Pa3BUTOTO SKOJOTMUYECKOIO MBIIIIEHHS, SKOJIOTHUYECKON KYJIbTYpPbI, OIbITAa JEATEIbHOCTH 3KOJOTHYECKON HAIlPaBI€HHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCA MMM B TIO3HABATENbHOM, KOMMYHHUKATUBHOM M COIMANBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSATH
UJE0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHM S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTHKY;

MOHMMAaHUA CHEMU(PUKA XUMUU KaK HAyKH, OCO3HAaHHA €€ poilu B (POPMHPOBAHUHU PAIMOHATIHHOTO HAYYHOTO MBIIUICHHS, CO3AaHUU
LEJIOCTHOTO TPEACTaBICHUS 00 OKpY)KalollleM MHUpPE KaK O €IUHCTBE NMPUPOJbl U YEJIOBEKAa, B MO3HAHWU IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpobsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUU Ui COBPEMEHHOM LMBWIM3ALMU: B €€ T'YMaHUCTUYECKONW HAIpPaBJIEHHOCTHU U BaXXHOW POJIM B
CO3aHMM HOBOM 0a3bl MaTepHalbHON KYIbTYPBl, PEIICEHWU TI00ANbHBIX MPOOJEeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTHUYECKOM, NHILEBONM U HKOJIOTUYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYEHUH YCIOBHUIl YCIEUIHOro Tpyaa H
IKOJIOTMYECKU KOM(MOPTHOM KU3HU KaXKIOTO 4iieHa O0IecTBa;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: MOHMMAaHUS CYHUTHOCTH METOJOB MO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCIIOJIb30BaTh MOJMy4yaeMble 3HAHUS ISl aHATN3a U OOBSICHEHUS SIBIICHUH OKPY)KAIOIIEro MUpPa U MPOUCXOJAIINX B HEM M3MEHEHUH, YMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HAyYHBIX (PAKTOB M UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO HUCIOJIF30BaTh XMMUUYECKUE 3HAHUS AJIs PELISHUS MPOOIeM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;
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MHTEpeca K MO3HAHUIO U UCCIIeI0BATEILCKON JIEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHUIO, K AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHWUW 1O XMMHH B
COOTBETCTBUH C KU3HCHHbBIMU HOTp€6HOCT$IMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHbIX chepax mpodhecCHOHATbHOU AeATEILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS yUeOHOTO IIpeIMeTa « XUMHUsI» Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHus BKIFOYAIOT:

3HaUUMBbIC i1 (POPMHUPOBAHUS MHPOBO33PCHHS OOYYAIOMUXCS MEXKIUCIUIUTMHAPHBIE (MEXIpPEeIMETHBIE) OOIICHAYYHBIC TOHSTHS,
OTpaXKaIOIIKE EJTOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHEIU(UKY METOJOB IO3HAHHS, MCIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepws,
BEIIICCTBO, DHEPTHs, SBICHUE, MPOIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE y4eOHBIC JCWCTBUS (MO3HABATEIbHBIE, KOMMYHUKAaTHUBHBIC, pETYISTUBHBIE), oOecneunBaiomme (HOpMUPOBAHHE
(GyHKIIMOHATBHOU TPaMOTHOCTH U COIIMAILHOM KOMITETEHITUN 00YyYarOIINXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJB30BaTh OCBOCHHBIE MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJbHBIE y4eOHBIC
JIEHCTBHSI B TIO3HABATEILHON M COLIMAILHOMN MPAKTHKE.

MeTaHpe[{MCTHBIC PE3YJIbTAThl OTPAXKAIOT OBJAACHHUC YHUBCPCAJIbHBIMU yT-Ie6HI)IMI/I [MO3HAaBAaTCJIIbHBIMHM, KOMMYHUKATUBHBIMH U
PEryIATUBHBIMU JIEHCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH YUeOHBIMU MO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpENENATh LEIU ACSITENIbHOCTH, 33/1aBasi HapaMeTPbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCUTh PE3YyJIbTaThl AESATEIBHOCTH C IOCTABIEHHBIMU
LEIISIMU;

MCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUIEHUS — BBIIENATh XapaKTepHbIe MPU3HAKU MOHATUN M YCTaHABIMBATh UX
B3aUMOCBA3b, UCITIOJIB30BaTh COOTBCTCTBYIOINEC MMOHATHA I O6’I)${CHGHI/I$I OTACJIBHBIX q)aKTOB n XBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIIaCCU(PUKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SIBJICHUSAMU,

CTPOUTH JIOTHYECKHE paCCyKACHHS (MHAYKTUBHBIC, AEAyKTHBHBIC, [0 AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]'II/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

NPUMEHSTh B TpOIecce TMO3HAHMS, HCIOJIb3yeMble B XHUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, MPEeoOpa3oBHIBATH MOJCIbHBIC
MPEJICTABICHUS] — XUMUYECKUM 3HAaK (CUMBOJI) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHHE XUMUYECKOW PEeaKIK — MPU PEHIeHUH y4eOHbIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3a7ay, NMPUMEHSTh HA3BaHHbIE MOJIEJbHBIE MPEACTABICHUS AJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
HN3Yy4aCMbIX BCHIICCTB U XUMHYCCKUX peaKum‘/'I.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:

BJIaACTb OCHOBAMH METOJI0OB HAYUYHOT'O IMMO3HAHHA BEIICCTB U XUMHYCCKUX peaKuHﬁ;
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dbopMynupOBaThH IEJIA U 3a7]a491 UCCIICOBAHMSI, UCIIOJIb30BATh MTOCTABICHHBIE U CAMOCTOSITENILHO C(HOPMYIIHUPOBAHHBIE BOIPOCH B KA4E€CTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ1s1 ((OPMUPOBAHUS TUIOTE3bI M0 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO TIAHUPOBAHMSI U MPOBEICHUST YICHHUECKUX YKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOIATh
3a XOJI0M IPOILIecca, CAMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMynrpoBaTh 0000IIEHUS U BBIBObI OTHOCUTEIHHO J10CTOBEPHOCTH
Pe3yJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBINM OTUET O IPOJICIaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHHUUECKON MCCIIEOBATEIbCKONM UM TMPOEKTHOW JESATENIbHOCTH, IMPOSABIATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATLCSA B PA3IMYHBIX HCTOYHHKAX WHGOpMANuu (HAYYHO-TIOMYJSpHAS JUTEpaTypa XUMHUYECKOTO COJEPIKAaHUS, CIPAaBOYHBIC
nocobusi, pecypcbl WHTepHeTa), aHANIM3UPOBaTh HMH(DOPMALMIO PA3IMYHBIX BHUAOB M (OPM MPEACTABICHUSA, KPUTUYECKHU OLEHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUHBOCT;

dbopMyITUpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIe METOJbI IPU MOKUCKE U 0TOOpe MHPOPMAIUU, HEOOXOAUMOM ISl BHIMOTHEHUS Y4eOHBIX
3a]1a4 ONPENEIIEHHOrO TUIIA;

PUOOPETATh OMBIT UCIIOJIB30BAHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpaTh ONTUMANBbHYIO (opMmy mpeacraBieHuss WHGOpMaUu (CXeMbl, TpapuKh, JUArpamMMmbl, TaOIUIbI, PUCYHKH H
Apyrue);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpH pabOTe ¢ XUMHUYECKON MH(pOpMAIMel: TPUMEHSATh MEXKIIPEAMETHBIC ((PU3HUECKUE U
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

WCIIOJIH30BaTh U MTPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBiaieHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY ACHCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJ€ JHAJIOra W/WIU JUCKYCCHUM, BBICKA3bIBaTh HUICH, (HOPMYITHUPOBATH CBOU
MPEAIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS TPEAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTalluel pe3yIbTaTOB MO3HABATEIILHON JIEATEILHOCTH, TOJYYCHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH
NPU BBIOJHEHUH XUMHUYECKOTO JKCHEPUMEHTa, MPaKTUYeCKoi paboThl MO HMCCIEJOBAHUIO CBOMCTB HM3yYaeMBIX BEIIECTB, pealn3aluu
y4eOHOro MpoekTa W (HOPMYyIUPOBATh BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHUS TMO3MIIMK B XOJe
o0cyxeHusI 1 0OMEeHa MHEHUSIMHU.

OBjaieHUe YHHUBEPCAJIbHBIMYI PEryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBIISTh CBOK MO3HABATEIbHYIO JESATEIBHOCTD, ONpEess €€ Lelu U 3aJa4d, KOHTPOJIUPOBaTh U 1O
Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH TMPEAJIaraeMblil aJITOPUTM JIEUCTBUI TIPU BBIMOJHEHUU YUE€OHBIX W HCCIEAOBATEIBCKUX 3ajad,
BbIOUpaTh Hanboee 3PPEKTUBHBIN CIIOCOO MX PEIICHUs C YIETOM MOTYYSHHUS HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKIIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKAIOT:
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c(OPMHPOBAHHOCTD MPECTABICHUNA O XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUN
Opupofbl, B (OPMHPOBAHMU MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOIUMON Ui peleHUs
NPAaKTUYECKHX 33/1a4 U KOJOTHYECKH 0OOCHOBAaHHOT'O OTHOILICHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOI cperie;

BJIAJICHUE CUCTEMOM XMMMYECKMX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOLINE MOHATUS (XMMHUYECKHH 3JI€MEHT, aTOM, 3JIEKTPOHHas
000J04Ka aTroMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHLATEILHOCTh, XUMHYECKas CBA3b, CTPYKTypHas QopMmyna (pa3BEépHyTas Hu
COKpaIlléHHast), MOJIb, MOJISIpHasi Macca, MOJISIpPHBIA 00BEM, yIiIepoJHbIN CKeleT, (yHKLUMOHAJIbHAs TpYIa, paguKal, U30MepHs, U30MepbI,
TOMOJIOTMYECKHN DPsifl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOX M a30TCOACPIKAILIME COCAMHEHHUA, MOHOMED, IIOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs); TEOPUH M 3aKOHbI (TEOpHsl CTpOEHMsI opraHuuyeckux BemiecTB A. M. byrinepoBa, 3akoH cOXpaHEHUs
MAacchl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SA3bIK XUMUH; MUPOBO33PEHUYECKHIE 3HAHUS, JIS)KAllle B OCHOBE NIOHUMaHUs IPUYMHHOCTH
U CUCTEMHOCTHM XMMHYECKHUX SIBJICHUH, (PaKTOJOIMUECKHE CBEJIEHHs O CBOMCTBAX, COCTaBe, MOJIyY€HHMH M O€30IaCHOM MCIIOJIb30BAHUU
BaXHEHILINX OPraHNYECKUX BELIECTB B ObITY U MPAKTUYECKON 1€ATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIEC IPU3HAKY MMOHATUH, yCTaHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE
IIOHATUS IIPU ONMCAHUM COCTaBa, CTPOCHMS U MPEBPALICHUNA OPraHUYECKUX COCAMHEHUMN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTABJICHMSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) GOpPMYIT OPraHNIECKHUX BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIMii, N3rOTaBINBAaTh MOAEIH MOJIEKY]l OPTaHNYECKUX BEIIECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPHUHAJIEKHOCTh H3YYEHHBIX OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHHUIO K
OIpeNieIEHHOMY  KJIacCy/Tpynne COeIMHEHUH (YIJIEBOAOPOMbI, KHCIOPOJ U a30TCOJAEp)KalllMe COCIUHEHHs, BBICOKOMOJIEKYJIIPHbIE
COEIMHEHMS ), 1aBaTh UM Ha3BaHUs no cucreMatudeckoid HomeHkinatype (IUPAC), a Taxkxe npuBoAUTh TpUBHAIbHbIE HAa3BaHMS OTIEIIbHBIX
OpPraHMYECKUX BEIECTB (ITHJICH, NMPOIMWIJIEH, alleTUJIEeH, 3TWICHIJIMKOJNb, TIMLIEpPHH, (eHOoJ, (GopManblIeruy, areranblerusi, MypaBbUHas
KHCJIOTA, YKCYCHAs KUCJI0TA, OJICMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, III0K03a, PPyKTO3a, KpaxmaJ, LeJIrII03a, [NIALUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEATh BUIbl XUMUYECKOH CBA3HM B OPTraHUYECKUX COCIMHEHUSX (OIMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHUST TEOpUU CTpPOeHUs opraHuueckux BeuiectB A. M. BbyrtiepoBa i oObscHeHUA
3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHs MAacChl BEILECTB;

c(OpMUPOBAHHOCTh YMEHMM XapaKTepHU30BaTh COCTaB, CTpOeHUE, (U3NYECKHE M XHMHUYECKHE CBOICTBA TUIHUYHBIX IpEACTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BeIIeCTB (METaH, 3TaH, 3TWUJIEH, NMPOIWIEH, aleTuseH, OyraaueH-1,3, merundyramuen-1,3, OeHzomn,
METAHOJI, ATAHOJI, ATUJICHIVIMKONb, MNIMLIEPUH, (EHON, aleTalbleruj, MypaBbUHAas M YKCYCHas KHCJIOTBHI, IUIIOKO3a, Kpaxmall, LEJIHII03a,
aMHHOYKCYCHAasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXKJy HUMH YPaBHEHHSIMHM COOTBETCTBYIOIIUX XMMHUYECKHMX peakIuil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOUYHUKU YIJIEBOJOPOJHOTO ChIpbS (HE(Th, MPUPOIHBIA Tra3, yroiyip), CHOCOOBI HX
nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE MTPOIYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHUS 110 XUMUYECKHM yYpaBHEHHUSM (Macchbl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MU
MPOJYKTa PeaKkuy M0 U3BECTHHIM Macce, 00BbEMY, KOJIMUYECTBY OJTHOTO M3 UCXOAHBIX BELECTB WJIK IPOAYKTOB PEAKIIIH);
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c(OPMHPOBAHHOCTh YMEHUH BIaJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'O MMO3HAHMS, UCIIOIb3YyEMbIX B XUMUHU NIPU U3YUCHHUH
BEIIIECTB U XUMHUYECKUX SBJICHUH (HAOIIO€HUE, U3MEPEHHUE, YIKCIIEPUMEHT, MOJIEIIMPOBAHUE), UCII0JIb30BaTh CUCTEMHbIE XUMUUYECKHE 3HAHUS
JUISL TIPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMECHEHUEM;

c(OPMHPOBAHHOCTb YMEHHUH COOMI0IaTh MIPaBUiIa MOJb30BaHUS XMMUYECKOH MOCY0H 1 J1abOpaTOpHBIM 00OPYIOBaHUEM, a TAKXKE MpPaBUIIA
oOpalIeHus ¢ BeIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB,;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBATH U BBIIOIHATE XMMUYECKUN SKCIIEPUMEHT (TIPEBPAILEHUsI OPraHUYECKUX BELIECTB IIPU HAarpeBaHUU,
NOJyYeHUE STWJIEHA U M3YyYCHHE ero CBOWMCTB, KAUECTBEHHBIC PEAKLUU OPraHMYECKHX BEIIECTB, JACHATypalus OENIKOB NpU HarpeBaHUH,
I[BETHbIE PEAaKLHUU OEIKOB) B COOTBETCTBUM C IPAaBMWJIaMH TEXHMKHM O€30IAaCHOCTH NpU OOpallleHMM C BELIeCTBaMU U JIaOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YAbTAThl XUMHUYECKOIO HKCIEPUMEHTa B (OpPME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN H
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHM aHAIM3UPOBATh XMMHUYECKYI0 HH(OpPMALMIO, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpencTBa
MaccoBoi nHpopmanuu, MHTEpHET U Apyrux);

c(OPMUPOBAHHOCTh YMEHUI COOIIONATh MIPaBUIIA KOJIOTUYECKH II€IECO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOIl IESATEIBHOCTH B IEIIIX
COXPAaHEHHUsI CBOETO 3[0POBbSl U OKPY’KAIOLIEH IPUPOAHOM CPENbl, OCO3HABATh ONIACHOCTH BO3ACUCTBUS HA )KMBBIE OPTaHU3MBbI OIIPENEIEHHBIX
OpraHMYECKUX BELECTB, MOHMMas cMbici nokaszatens [IJIK, nosicHsaTh Ha npumepax crnocoObl YMEHbIIEHUS U IMPEJOTBPAIICHNS UX BPEIHOTO
BO3/JCICTBUS HA OPraHU3M YEJIOBEKa;

JUTSL O0YYaIOIINXCSl ¢ OTPAaHMYCHHBIMA BO3MOXXHOCTSIMHU 3/I0POBBS: YMEHUE MTPUMEHATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX IMO3HAHHS
BELIECTB U XUMUYECKUX SIBJICHU;

JUI CIENbIX M CJIA0OBUISAIIMX OOYYaIOLIMXCSA: YMEHHE HCIOJb30BaTh pelbe(hHO-TOUEHUHYIO cucTeMy oOo3HaueHuil JI. Bpailnsa s 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUM: O XMUMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHUpA, POJIM XUMHUU B IO3HAHHUU
SBJICHUH MPUPObI, B (POPMUPOBAHUM MBILIUICHUS U KYJIbTYpPbl JIUYHOCTH, €€ (YHKIMOHAJIHHONM IPaMOTHOCTH, HEOOXOAUMOW A pelIeHus
MPAKTUYECKHX 33714 U SKOJOTNYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBbIO M PUPOJHOMN CpELIE;

BJIaJICHHE CUCTEMOI XMMUYECKUX 3HAHHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJAraloue MOHATUs (XMMUYECKUN JIEMEHT, aToM, U30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIH OOBEM, BAJEHTHOCTb, AJIEKTPOOTPHULIATEIBLHOCTb, CTENEHb OKUCIECHHUS,
XUMHYEcKasl CBsA3b (KOBaJICHTHAs, MOHHAsI, METaJUINYECKas, BOJOPOHAS), KpUCTAIIIMUECKas peIIETKa, TUIIBl XMMUYECKUX peakIid, pacTBop,
AJIEKTPOJIUTHI, HEJJIEKTPOJIUTHI, DSJIEKTPOJMTHYECKAss JHCCOLHALMNS, OKHCINUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOW pPEaKLHH,
XMMHUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOPHS JIEKTPOJUTHUECKON nucconumanuu, nepuonudeckuit 3akon Jl. . MenneneeBa, 3aKoH
COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBpAIICHUs dHEPIHU MPU XUMUYECKHX PEaKLMsX), 3aKOHOMEPHOCTH, CHMBOIMYECKUN
A3BIK XMMHM, MUPOBO33PEHYECKHME 3HAHHUs, JIeKAlUe B OCHOBE IIOHMMAHMS IIPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SBJICHM,
(dakToNIOrMYecKre CBEICHUSI O CBOICTBAaX, COCTaBe, MOTYYEHUH M O€30M1acCHOM HCIOJIb30BAHUN BaKHEHIINX HEOPTraHMYECKHUX BEIECTB B OBITY
U IIPAKTUYECKOH JESATENBHOCTH YEIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHBIC MPU3HAKU MOHITHI, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHE
MOHATUS ITPU ONMCAHUYM HEOPTAHMYECKUX BEIIECTB U UX NPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHUH HWCIIONH30BATh XUMHYECKYIO CHUMBOJIUKY JUISI COCTaBIieHUS (OpPMyJ BEHIECTB U YpPAaBHEHUH XHMHYECKUX
peakiuii, cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BeUlecTB (yrapHbIil ras,
YTJIGKHUCIIBIN Ta3, aMMUaK, raiéHas U3BeCTh, Heral¢Has U3BECTh, MUThEBAs COJa, IUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUI OMpPENENsITh BAJICHTHOCTh M CTENEHb OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB B COCIUHEHHSIX PA3IMYHOTO COCTaBa,
BUJI XUMUYECKOH CBSI3M (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasA, BOAOPOAHAS) B COSAMHEHUAX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aATOMHas, MOJICKYJISIpHAsl, HOHHAs, METAJUTMUECKast), XapaKTep Cpellbl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX COCTUHEHUII;

c(OpPMUPOBAHHOCTh YMEHUN YCTAaHABIUBAThH MPHHA]IC)KHOCTh HEOPTAHUICCKUX BEIECTB MO MX COCTAaBY K OMpPENEIEHHOMY KJIACcCy/TpYIIIe
coeMHEHUH (ITPOCThIE BELIECTBA — METAIIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE THAPOKCHIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHHUM PAaCKpPBIBATh CMBICH Mepuoaudeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYIO,
O00BSCHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOEHHWE AaTOMOB XHMHUUYECKHX 3jeMeHToB 1—4 mepuonoB llepuomuyeckoit
CUCTeMbl XuMHUueckux 31emMeHToB [[. M. MennaeneeBa, UCHIONB3YS MOHATUS «S-, P-, d-2JEKTPOHHBIE OPOUTATHNY, «IHEPTETUUECKUE YPOBHUY,
OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB M MX COCIMHEHHH MO mepuonaMm u rpynnam llepuomunueckoi
cucTeMbl XUMUYecKuX 3j1eMeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh (OMUCKHIBATH) OOIME XMMHUUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJATh CYIIECTBOBAaHUE T€HETHMUECKOW CBSI3U MEXKJIYy HEOPraHMYECKMMHU BELIECTBAMHU C IMOMOIIBI) YPAaBHEHHIl COOTBETCTBYIOIIMUX
XUMUYECKHUX PEAKLUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU M0 PA3IMYHBIM MPU3HAKaM (YHCITy U COCTABY PearupyroIINX BEUIECTB,
TerIoBoMYy 3 (PEeKTy peakiuu, U3BMEHEHHUIO CTEMEHEH OKUCIIEHUS AIIEMEHTOB, 00OpPaTUMOCTH PEaKIIMM, YIaCTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTAaBISTh YPABHEHMSI PEAKIUN PA3NUYHBIX TUIIOB, MOJHBIE M COKpAIIEHHBIE YPAaBHEHUS PEAKIUH HOHHOTO
0oOMeHa, YYUTHIBAs YCIOBUS, TIPH KOTOPBIX 3TH PEAKIIMU UIYT 0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIMH, MOATBEPKIAIONIME KAYECTBEHHBI COCTaB pAa3MYHBIX HEOPTaHUYECKHX BEIIECTB,
pacrno3HaBaTh ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI PacCKpPHIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABIEHUS dJIEKTPOHHOTO
OaslaHca 3THUX peaKInii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTH CKOPOCTHM XHMHUYECKON pPEaKIMH OT Pa3IMYHBIX (HDaKTOPOB; XapaKTep CMEIICHUS
XHMHYECKOTO PAaBHOBECHSI B 3aBHCIMOCTH OT BHEITHEro Bo3aeicTeus (mpunmun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMUYECKUE TPOIECCHI, JIKAIINE B OCHOBE MPOMBIIUICHHOTO TOJIYYE€HUS CEPHOU KHCIIOTHI,
aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUNH 00 OOMIMX HAyYHBIX NPHHIMIAX M SKOJOTHUYECKHX MPOOJIeMax XHUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHMCICHUS C HMCIOJBb30BAaHUEM TIOHSTHS «MaccoBas JIOJIA BEIIECTBA B PacTBOpPE», OOBEMHBIX
OTHONICHUH Ta30B MPU XUMUYECKHX PEAKIUSIX, MACCHI BEIIECTBA WM 00bhEMA ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MU 00BEMY
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OJTHOTO M3 YYaCTBYIOIIUX B PEaKIIUH BEIIECTB, TEINIOBOTO AP PEeKTa peaki Ha OCHOBE 3aKOHOB COXPAaHEHHS MAcChl BEIIECTB, IPEBPAILICHUS U
COXPaHEHHUs SHEPTUY;

c(OPMHPOBAHHOCTh YMEHHI COOIIOIATh MPaBHUiIa MOJb30BAaHUS XMMUYECKON MOCYA0H U J1ab0opaToOpHBIM 000PYJIOBAHUEM, A TAKXKE MpaBHIIa
oOpalleHus C BeLECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMM 110 BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMI IJIAHUPOBATH W BBINOIHATH XUMHUYECKHH AKCIEPUMEHT (pa3lioKEHHE MEpPOKCHIa BOJIOpPOJAa B MPHCYTCTBUU
KaTaJln3aTropa, ONpEAENICHUE CPelbl PACTBOPOB BELIECTB € IOMOIIBIO YHMBEPCAJIBHOIO WHAMKATOpA, BIMSHUE Pa3IM4YHBIX (AKTOPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakliuu MOHHOTO OOMEHa, KaUeCTBEHHBIC PEaKkIK Ha Cynb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHUS, pellIeHHEe FKCIepUMEHTAIbHBIX 3aj1a4 1o TeMaM «MeTtamibl» 1 «Hemeranss») B COOTBETCTBUU C ITPABUIIAMM TEXHUKU 0€30I1aCHOCTH
npu OOpaIIeHUH ¢ BEIIECTBAMH U J1aOOpaTOPHBIM 000pYAOBaHUEM, MPEACTABIATH PE3YIbTaThl XUMHUUECKOTO SKCIEPUMEHTa B (pOpME 3alUCH
YPaBHEHMH COOTBETCTBYIOIUX PeakUUil U HOpMyIUPOBATh BHIBO/bI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIU3UPOBATh XMMHUYECKYH0 HH(OpPMALMIO, MOJy4aeMylH0 M3 Pa3HbIX HCTOYHUKOB (CpEeaCTBa
MaccoBOW KOMMYHHKaIMU, IHTepHET U qpyrux);

c(OPMHPOBAHHOCTh YMEHUHN COOJIIO/IATh MPaBHIIA YKOJOTHUECKHU I1eIecO00pa3HOro MOBEACHHS B OBITY M TPYJOBOH JEATEIBHOCTH B LIEIAX
COXPAaHEHHUsI CBOETO 3[0POBbS U OKPY’KAIOLIEH IPUPOAHOM CPENbl, OCO3HABATH ONIACHOCTb BO3JECHCTBHS HA KUBBIE OPIaHU3MBbI OIIPEIEIEHHBIX
BELIECTB, NOHMMas cMbica nokazatesns [1/JIK, noscHaTs Ha npuMepax crnocoObl yMEHbILIEHUS U IIPEIOTBPALLICHHS X BPEAHOI'O BO3JICHCTBUS Ha
OpraHM3M 4Y€JI0BEKa;

JUIsl 0Oy4aroLUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbsl: YMEHUE NIPUMEHATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJIaX MMO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHU;

JUISL CJIETIBIX M CIa0OBUISIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PElbepHO-TOUEUHYIO cUcTeMy oOo3HaueHuid JI. Bpaiins mis 3anucu
XUMHUYECKUX (POPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnn4yectBo yacos

Ne n/m HanmeHoBaHMe pa3jeioB U TeM KonTpobibre IpaxTHuecckue DJIeKTpOHHBIe (LM (POBbIE)

NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4eCKOM XUMHH

[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHNYECKUX coequHeHuil A. M. 3
byrneposa

Hroro no paszneny 3

Pasnen 2. YraeBoaopoabl

2.1 [IpenenbHble yriIeBOAOPOAbI — aJIKaHbI 2

2.2 HenpenenbHble yrieBogOpOIbL: aJIKEHBIL, 6 1
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aAJIKaAUCHBbI, aJIKUHBI

2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
24 [IpupoiHbIE HICTOYHUKH YIIIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Cruptel. Denoun 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢hupbl
33 VYrieBobl 3 1
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiiye opraHudeckne coelMHeHus
4.1 ‘ AMuHBI. AMUHOKUCIOTHI. benku 3
Hroro no pazneny 3
Pa3zaeua S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS
5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOT'PAMME
11 KITIACC
KosnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM KonTpoabbre IpakTiueckue DJIeKTpPOHHbIe (LM (POBbIE)
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. Teopernueckue 0OCHOBBI XUMHUH
Crpoenne atoMoB. [lepnonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemeHToB JI. . Menaeneena
12 Crpoenue BeniectBa. MHOrooOpasue 4
BEIIIECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 1
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Ntoro no pazgeny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Merasibl 6 1
2.2 Hewmerannsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX )
BELIECTB
Uroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 ‘ XUMUS U )KU3HD 4 |
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
[TPOIT'PAMME
HOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Jlara
Ne KosnyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka AayHeni o0pa3oBaTe/bHbIE Pecypchl
Bcero K\p n\p

1 [Ipeamer opran4ecko XUMHH, €€ 1

BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
) Teopus cTpoeHns OpraHMYECKUX COCIUHEHUN 1

A. M. bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o kinaccuPpuKauu

3 opranuyeckux BeuiectB. Homenknatypa 1

(cucremaTuveckasi) ¥ TpUBUAIbHBIC HA3BAHUS

OpraHUYECKUX BEUIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1

TOMOJIOTUYECKHUH PSIT
5 MeraH u 3TaH — npocTeniue 1

MIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUieH U NpONuJIeH — IpocTeiine 1
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IMpEACTAaBUTCIIN AJIKCHOB

10

11

[Ipaktrueckas padora Ne 1. «[lonyuenue
STUJICHA U U3YUYEHUE €0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CUHTETHUYECKOTO KayuyKa U PEe3UHbI

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
[IPOCTEUILNN NTPEICTABUTENb AJIKUHOB

Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

12

Apensl: 6eH301 1 TOITY0. TOKCHYHOCTD
apeHoB

13

14

15

16

I'eneTnyeckas cBs3b YriieBo40poaoB,
IMpHUHAJIC)KAIIUX K PA3JIMYHBIM KilacCaM

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
IIPUPOJIHBII ra3 U MOMyTHbIE He(TSIHbIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHbBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

Kontponbnas paboTa mo pazaery
«YTIeBOIOPOIBI»

17

HpenenLHHe OIHOATOMHBIC CITUPTHI: METAHOJI
M 5TaHOJI. BO,[[OpOI[HaH CBA3b

18

19

MHoOroaroMHsle CIUPTHI: 3TUIEHIIUKOIIb U
TJIULIEpUH

®DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

20

21

Anpaerunsl: GopManbIeTy U alleTaabACTHI.
AneroH

OHOOCHOBHBIE TIPEIETBHBIE KAPOOHOBHIE
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KHUCJIOTBI: MYpaBbUHAA U YKCYCHAs

22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

CreapuHOBas U 0JEMHOBAs KUCIOTHI, KaK
MIPE/ICTAaBUTENH BBICIIUX KAPOOHOBBIX KHUCIOT

24

25

26

27

28

Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIIOKHBIX
3¢upoB

Xupsr: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KUPOB

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpykTO3a, caxaposa

Kpaxman n nemonos3a Kak IpupoaHbIe
MOJMMEPHI

29

KonrtponsHas pabota no pasaeny
«Kucnopozacoaepxaniue opraHn4eckre
COEIMHEHUS»

30

AMMHBI: METUJIAMWH W aHHJIMH

31

32

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHUYECKUEe COCTUHEHUS, X OUOIOTHUECKOe
3gadeHue. Ilentuant

benku xak MMPpUPOAHBIC BEICOKOMOJICKYJIIAPHBIC
COCOMHCHUA

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€UHEHNN

OcCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[lmactmaccel, Kaydyyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

34
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I[TPOTPAMME

11 KJIACC
K Jara
e Tema ypoka 0JI'€CTBO MacoB H3yueHus DJIeKTPOHHbIE HH(POBLIE
n/n o0pa3oBaTe/ibHbIE PeCypchbl
Bcero K\p n\p wiaH | ¢paxkr
1 XHUMHUYECKUH IIEMEHT. ATOM. 1 409
DJeKTpoHHAas: KOH(UTYpalrsi aTOMOB
IIepnonnueckuii 3axoH u [lepuoanyeckas
5 cUcTeMa XuMHu4eckux snemenTos /1. 1. 1 11.09
Memnpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
3 10 FpyNIaM U nepuojam. 3HaueHue 1 18.09

MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asemenToB [[.1. MenieneeBa
B Pa3BUTUU HAYKU

CrpoeHnue BelecTBa. XMMHUUYECKasi CBS3b,
4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 25.09
KOBAJICHTHOM CBA3U. BogopoiHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucneHud. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHATHE O AUCTIEPCHBIX CUCTEMAX.
6 VIcTHHHBIE U KOJUTOUTHBIE PACTBOPBIL. 1 9.10
MaccoBasi 101151 BEIIECTBA B PACTBOPE
Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKHUX COEIUHEHUH.

7 1 16.10
I'eneTnueckas cBsI3b HCOPraHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB
8 Knaccudukanus XuMU4ecKux peakiuui B 1 23.10
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HEOPraHMYECKON 1 OPraHU4eCKOU XHUMHUH.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIUsIx

Ckopoctb peakiuu. OOpaTumMbie
peakiunu. XMMUYECKOE paBHOBECHE

13.11

10

ITpaktrueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

20.11

11

DNeKTpOIUTHYECKAs JUCCOLHALINS.
[TonsTue o Bonopoanom nokasareine (pH)
pactBopa. Peakuuu moHHOrO 0OMeHa.
I'maponus opraHnyeckux u
HEOPraHMYEeCKUX BEIIECTB

27.11

12

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonarue o6 anexTponausze
pacIuiaBoB U pacTBOPOB COJICH

4.12

13

14

15

AJIMUHHCTpATHUBHAs] KOHTPOJIbHAs paboTa
1o paszeny «TeopeTnueckrne OCHOBBI
XUMHU»

Mertamisl, X MOJ0KESHUE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTpOeHHUs aToMOB. O01I1e
¢du3nyecKkue cBOMCTBa METAJNIOB

CnnaBbl METAIOB. DJIEKTPOXUMHUYECKUN
psi HANPSDKEHUH METaJlIoB

11.12

18.12

25.12

16

XUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJIOMUHAN) U UX COSAUHECHUN

15.01

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN

22.01
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18

19

20

XuMHdecKre CBOMCTBA IMHKA, JKeye3a U’
UX COCOUHEHUN

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAJIbHBIX 33134 110 TEME
«Meramib»"

HemeTaminl, UX MOJIOKEHNE B
[Tepuoauueckoit cucreMe XMMUYECKUX
snemenToB /I. 1. MenpeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

29.01

5.02

12.02

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AmoTponusi HEeMETaIoB (Ha IPUMEpE
KHCITIOpOJia, cephl, hocdopa u yriaepoaa)

19.02

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI
U UX COSTUHEHUN

XuMHYecKue cBOKCTBa a30Ta, pocdopa u
UX COeOUHEHUN

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUSI U UX COETMHEHUI

26.02

5.03

12.03

25

26

IIprMeHeHne BaXXHEHUIINX HEMETAUIOB U
UX COeIMHEHUH

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
o Teme «Hemeramiely. BeraucieHus mno
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/II\/JI nu
TEPMOXUMHUYECKHE PACUETHI

19.03

2.04

27

[TpakTnyeckas padora Ne 3. «Pemenue
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeEME
"HemeTaysl"»

9.04

28

KonTponbhas pabota no remam
«Mertamae» u «HemeTamisry»

16.04

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KUCJIOTHI. HeopFaHI/I‘—IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUS

23.04
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AMQOTEPHBIE HEOPraHUYECKUE U
30 OpraHuyecKue coeuHenus. I eneTnyeckas 1 30.04
CBSI3b HEOPTaHMYECKHUX U OPraHUYECKUX
BEILIECTB
PoJIb XMMHUU B 00€CIICUEHUH
31 AKOJIOTUYECKOM, SHEPreTUUECKON 1 1 705
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
MEIULIMHBI
[Ipencrapnenus 00 0OMUX HAYYHBIX
32  OpUHOUIAX TPOMBIIIICHHOTO OTyICHHS 1 14.05
BaKHEHILNX BEILECTB
33 Yel0BEK B MUPE BEIIECTB U MATEPUAIIOB 1 21.05
34 XUMHS ¥ 3J0POBBE YEJIOBEKA 1 21.05
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumust: 10-i kinace: yueOHUK; 5-e nuznanue, nepepadorannoe, 10 knacc / O.C.I'abnuensn, U.I.Octpoymos, C.A.CnagkoB; Mocksa :.

N3parensctBO «IIpocBemieHne»

* Xumust: 11-i kiace: yueOHUK; 5-e n3nanue, nepepadotansoe, 11 knacc / O.C.I'abnuensn, U.I.Octpoymos, C.A.CnagkoB; Mocksa :.

N3parensctBO «IIpocBemeHune»

®denepanbHbIi rocy1apcTBEHHBIH 00pa30oBaTeIbHbIM cTaHIapT OCHOBHOI'O O0IEro 00pa3oBaHMs
®enepanbHblil 3ak0H «O6 ob6pazoBanuu B Poccuiickoit @eneparun» Ne273-03
METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

[Toypounslie pa3pabotku no xumuu.10-11 kaaccsr

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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