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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuu, pealM3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE NPOTpaMMbl, U
OCHOBHBIX ToNOKeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSIEHUIO
oOuielt crpareruy 00y4deHus, BOCIUTAHUSI U Pa3BUTHUSL 00YyYaIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMsI, PE3yJbTATOB OOy4YEeHUS W TpeOOBaHMI K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro oO0pa3oBaHMs. ITHU ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUsS CPEACTBAMU Y4eOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpENesieHbl B
nporpaMMe MO XMMHUHU € Y4YETOM CHEeUM(PUKUM HAYKU XUMHUHU, €€ 3HAYeHUs B
MO3HAHWUU TPUPOABI U B MaTEpPHAIbLHOM KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX Mened M MNPHUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHT CBOM BKJIaJ B (DOPMUPOBAHKE PALMOHATBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPO/Bl M YellOBEeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJoro ujeHa oOmjectBa. CoBpeMeHHas XMMHUSA Kak Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBUM C OOmMIMMU IENSIMH W TMPUHIUIAMH CPEIHEr0 OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOAOJDKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPE/ICTBEHHO C XUMUEH.

CocrapisitomiuMu  ipeiMeTa  «XHUMHs»  SBISIFOTCS  0a30BbIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COIEp>KaHUS KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera 00ecrneYrMBaeT BO3MOMKHOCTh PAaCCMOTPEHHsSI BCETO MHOrooOpasws
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEICIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKUX M IJIEKTPOHHBIX
NpeNCTaBlIeHUd O CTpoeHuu BemecTB. CBemeHus 00 H3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOIMYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHMs MEPBOHAYAIBHbIE
MIPEICTABIICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAEeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuan ¢ (PAKTONIOTHYECKHE CBEIACHUS O BEIIeCTBaX U
XUMUYecKkor peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHuueckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TO3UIIUH,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoiHsercs B Kypcax 10 m 11 ximaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMH HAyKaMH{, PacKpbIBAlOT €€ pojb B IO3HABAaTEIbHOM M NPaKTUYECKOU
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K IMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOILNECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICTUBATh WMH(GOPMALUIO U
OpUMEHATh €€ I TONMOJHEHUS 3HAHWM, PEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JTaHHOTO  YPOBHSL ~ M3YyYEHHsT OPUEHTHPOBAHO  Ha
(dopmMupoBaHue y 0Oy4YaromUXCsl MHPOBO33PEHUECKON OCHOBBI JJISi MOHUMAaHUS
dunocopckux HaeH, TaKUX KakK: MaTEepHAIbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOro MuHpa, OOYCIOBJIEHHOCTb CBOMCTB BELIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTb IPUPOJHBIX SIBJIEHUA IYyTEM O3KCIIEPUMEHTA U
pelleHus] MPOTHUBOPEYMH MEXIYy HOBBIMH (paKTaMM M  TEOPETUUECKUMH
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHTAHMS, pa3BUTUS W COLMAIM3ALUHU
oOy4Jaromuxcss NPHUHATbIE NPOrpaMMOM IO XHMMHUU TOJAXOJbl K OIPEAEIICHUIO
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JIEATEIIHOCTU: pEHIeHUs MpoOJjieM, IOUCKA, aHaliu3a U
00paboTku MHGOPMAIIMHU, HEOOXOIUMBIX JJISI IPUOOPETEHUS OIbITa MTPAKTUYECKON
U HCCIIEN0BATENBCKON ACSITEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsl, TAK U HA YPOBHE CPEHETO OOIIETO 00pa30BaHMs, IPU ONPEIECICHUN
COJIEPKATENIbHOM XAPAKTEPUCTUKHU LEJeld H3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM U3y4EeHUs
peIMeTa SBJISETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMHU HU3YUYCHHs TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (QopMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN T MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCETHEBHON KU3HMU;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsny ¢ atuMm, copepskarenbHasi XapaKTepUCTHKA 1IeJIeH U 3a/1ad U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero obmero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XWMHUHM B OONbINIEH  CTemeHW OTHAETCS  MPEATNOYTCHUE
NPaKTUYECKOM KOMIIOHEHTE COJIepKaHusi OOy4YeHUs, OpPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHON OpraHu3alliy, BJIAJCIONIETO HE
HA0OpOM 3HaHWM, a (YHKIIMOHAIBLHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMHU aKTUBHOTO MOJYYEHUS 3HAHUU U MPUMEHEHUS UX B PEAJbHOU KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a/1au.

B cBs3M ¢ 3TUM mpU U3Y4YEHUH TMpeaMera «XHUMHS» JOMUHUPYIOLIEe
3HaU€HHE MPUOOPETAIOT TAaKKE LIETU U 3a]]a4H, KaK:

aganTamnys 00yJaromuXcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHUIO T'PAMOTHBIX
pElIeHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIUYHBIX BHJIOB
JIESITENHHOCTU: PEIICHUus Mpo0jeM, MOUCKa, aHam3a U 00paboTKM HH(OpMAIUH,
HEOOXOIUMBIX [IJIi TPUOOPETEHHUs] OMNbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE€ MECTO B TO3HAHUM XUMHHU, a TakKXKe JJIsI OIEHKH C TO3UIUH
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHUS BEHIECTB W XUMHYECKHX
MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPEAY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
PAMOHAIBHOI'O MPUPOIONOJIb30BAHUS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOro ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX IPEBPAILLCHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psANl. DTUIEH U MPOMUIIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Anxaauensl: Oyramuen-1,3 u mermnOyramuen-1,3: cTpoeHue, BaKHEUIHE
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MpOCTEUIINKA TNPEICTABUTENb AJKMHOB: COCTaB, CTPOCHHE, (U3UUECKUE WU
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpeHusl), MOJyUYeHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMmuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

[IpupogHble MCTOYHUKM YIJIEBONOPOAOB. IIpupoaHblii ra3 W IONYyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTKu HEPTH, UX NPUMEHEHUE B IIPOMBIIIIEHHOCTH U B ObITY. KaMmeHHBIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEHIECTB W MX NPEBpALICHUN:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,

00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINN).

Kucaopoacoaep:xamue opraHu4ecKkue COeAUHEHMS

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
duznueckne W XUMHYECKHE CBOWCTBA (PEaKIMW C AKTHBHBIMH METaJUIaMH,
rajoreHoBOJOpOJaMU, TOpPEHUE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMU CITUPTOB. JIefCTBUE METaHOMIAa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IICIIOYHBIMH
MeTajlaMy, KayeCTBEHHAsl peakidsi Ha MHOIoaToMHble crnupthl). JlelicTBue Ha
Opranu3Mm 4enoBeka. [[pumMeHeHne TMinepruHa U 3TUIICHT UK OIS,

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJIOThI: CTpOe€HHE, (HU3UYECKHE M XUMUYECKUE CBOWCTBA (CBOMCTBA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHbie >(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
poBe/ieHWe, HAOJIOJICHHE W OMHMCAHHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCJIEHUE STaHOJa
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3aumMopeiicTBUE Kpaxmana € HOIOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Boblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA UCXOJIHOI'O BEIIECTBA WM MPOJYKTa PEAKIIMU 1O U3BECTHBIM MAacce,
00bEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHU:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HArpeBaHUM, [IBETHHIC PEAKIIUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

OKCIEPUMEHTAIbHBIE METOJIbl H3YUYEHMS] BEIIECTB W MX IPEBpallCHUM:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOJOTWYECKH AaKTUBHBIC BemIecTBA (OCNKH, YTIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMU4eCcKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/ielIeHUs] 3JEKTPOHOB 0 OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
. U. MenneneeBa. CBsi3b NMEpUOANYECKOro 3aKoHa W lleproamueckoil cucTeMbl
xuMu4deckux aneMeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKash CBs3b. BHIbI XHUMHUYECKOU CBSI3U
(KOBaJICHTHAsI HEMOJSIpHAS W TOJISIpHAsl, UOHHAs, MeTaJimyeckas). MexaHu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akuenTopHslil). BomopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPHULATENIBHOCTS.
Crenenp okuciieHus. IOHbI: KAaTHOHBI 1 aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTue 0 mucnepcHbIX cUcTemax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 101 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPTraHWYECKNX BEMIECTB. [ eHeTHuYecKass CBSI3b HEOPraHUYECKHUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHWYECKOW M OPraHUYE€CKOW XUMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTbh OT paziaudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunnun Jle [lartemnbe.

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHMS! BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogumueckas cucremMa xuMudeckux sinementoB 1. U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOpa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
MPOBECHUE MPAKTUYECKON paboThl «BiusiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCIOJIB30BAHUEM IIOHATHUSL «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUsS HEMETaIOB (Ha IpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yriaepomsa W KpeMHUS) U HX  COCIMHEHUH  (OKCHUJOB,
KHUCJIOPOJCOJAEPHKAIIMX KUCIOT, BOJIOPOJAHBIX COCAUHECHUI).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. OOmme ¢guznyeckue cBorcTBa MeTamuioB. CriaBbl METaJUIOB.
DIIEKTPOXUMHUUYECKUIN PSiJT HAMIPS)KEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme cnocoObl MonyyeHus: MeTamioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3yYE€HUs BEMIECTB M HX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCHIA ATIOMHUHHUS C PacTBOpamu
KHUCJIOT U IeJI0Uel, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEIIECTB UMEET NPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJTYYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Matepuainbl JUisl 3JEKTPOHUKH, HaHOMATepHallbl, OPraHUYECKUE U MUHEpaJIbHbIE
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOr0 MCIOJb30BaHUS MpenapaToB OBITOBOM XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmsi  MeXNpeaMETHBIX  CBsi3ed TOpW  M3yYeHUH OOled u
HEOpraHnueckoi xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHU JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mire ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAy4YHBIM (DaKT, TrUIoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIMYHOCTh, HAOII0IEHNE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

I'eorpa¢usi: MuHepaibl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX MpPEnapaTroB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUSA K peE3yibTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATETbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOMPE/IEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIUNA 0a30BON HAYKU XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeAamera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJjaMu POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
00yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOPMUPOBAHHOCTH OIbITA IMO3HABATEIbBHOM M MPAKTUYECKOW esSTEIbHOCTU
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4EOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
aApryMEHTBI JIPYTUX MPU aHAIN3€ PA3IMYHbIX BUJIOB YUEOHOU NESITENHHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

[EHHOCTHOI'O OTHOLIECHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTCUYECTBEHHON XMMUH;

YBaXXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOIO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAYKU €CTh pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABATEIIbHBIX MOTHBOB B TOJYYEHUH U TMOCIEIYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEAOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIICGHMBATh CBOE IMOBEJCHHUE M IMOCTYIKHM CBOMX TOBapHUIIEH C
MO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

MOHUMAaHMS IIEHHOCTEM 3J0pOBOro M 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOoieHUs1 mpaBwil 0e30MacHOro OOpallleHHs C BELIeCTBaMU B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH TpaBWJ HHAMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (yHOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuil pa3anyHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU M0 XUMUU;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oyayiieil mpodeccud W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIM4YUsl Pa3BUTOrO SKOJOTUYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH 3KOJIOTHYECKOHN HANpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMaHMS CcrnenudUKd XUMHU KaK HayKd, OCO3HaHUA €€ pold B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
MpeACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI U UYEIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECH S,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIBTYPHI, PEIICHUH TI100abHBIX MTPOOIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa U DKOJOTMYECKH KOMGPOPTHOM JKM3HM KaXJIOro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOJIANINX B HEM M3MEHCHUM, YMEHUS JIeNaTh 000CHOBAaHHBIC 3aKTFOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K MO3HAHUIO U UCCIIENOBATEILCKON A TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEIJMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IIETIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
yq9eOHBIMH  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJISTHBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH No3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUM IS KJIacCU(PUKALMU BEIIECTB U
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHUMBOJI) D3JIEMEHTA, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NIPUMEHATh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOTO TO3HAHMSI BEIIECTB U XUMHUYECKUX
peaKIuu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX AKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUSI HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3a]ay, IMPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHMUSL.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
peACTaBICHNUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeacTBa NOpH paboTe C
XUMHUYECKON uH(pOpMalMeil: NpUMEHATh MEXIpeAMEeTHbIe ((usnyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJIJHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAa€MOM TEMbI B XO/€ IUajora u/uin
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJIHEHU U
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIBHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpelaraéMblii  aJrOPUTM JICUCTBUN TpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOAaHAJINA3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npupoabl, B  (GOPMUPOBAHUM MBIIUICHUS MW KYJBTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOJUMOM /1JIs1 pelIeHHs] TPAaKTUUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralolue TMOHATUS (XMMHYECKHI DJIEMEHT, aToM, DJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTass U COKpami€HHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM OO0BEM, yYraepoJaHbI ckener, (yHKUMOHAJIbHAsA TIpynna,
paauKai, U30MepHs, U30MEPbl, TOMOJIOTMUYECKUN P, TOMOJIOTH, YTIEBOAOPOLBI,
KHCIIOPOJ U a30TCOJAEPKAILHUE COCIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChbl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABIICHUM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAxX, COCTaBe, MOJIYYCHHH U
0€e30MacCHOM HCIIOJIb30BAHUM BaXKHEWIIUX OPraHWYECKHX BEUIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBHISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHUH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYeCKUX COESANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOMN)
(GopMyn OpPraHMYECKMX BEIIECTB W YPaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTABJIMBATh MOJEIU MOJEKYJ OpPraHMYEeCKUX BEIIECTB ISl MIUTFOCTPALMH HX
XUMHYECKOr0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEeACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAep Kalne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS II0
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUsS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATWICHIJIMKONb, TIAUIEpUH, (eHon, (popmaliblerus, aleraiblerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, IeJITI0103a, TIUIHH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATH IMIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1y 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nYecKre W XHMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMYHbIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (EHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(PTh, NPUPOAHBIM Tra3, Yyroiab), CIHOCOOBI WX MEpepadOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOJI0eHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
nocyZ0i W JabopaTOpHBIM OOOpYJIOBaHMEM, a TakKe MpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
AKCIIEPUMEHT (TIPEeBPAIllEHUs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, ITOTYyYEHHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAYeCTBEHHbIE PEAKIUU OPraHUYECKHUX
BEIIECTB, JEHaTypalus OEIKOB NMpPU HArpeBaHUH, IIBETHBIE peaklMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmariu, IHTEpHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKHX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HadeHuit JI. bpaiinsa mis 3amucu XUMHYECKHX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIlass U HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pelIeHUs MPAaKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpere;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUMNBl ~XUMUYECKHUX  PEAKLMH, PaCTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAST JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W MPEBPAICHUS] SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIINE B OCHOBE NMOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH M 0€30IMaCHOM HCIIOJIB30BaHUH BKHEHIITMX HEOPTaHUISCKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUMN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BelecTB (yrapHblil ra3, YrieKHUCHbId ra3, aMMUak, raméHas
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, MOHHAs, METAJUIMUECKasi, BOAOPOJHAs) B COEIUHEHUSX, THII
KPUCTAJUINYECKON PEIIETKH KOHKPETHOr'O BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHHM yCTaHaBIIUBaTh MPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKPbIBATh CMBICI MEPUOINIECKOro 3akoHa /J.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
xuMHudeckux 3jemeHtoB JI. M. MeHpmeneeBa, WCHONB3ys MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U MX COCAUHEHUH
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PAa3IWYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BEIIECTBAMHU C MTOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XMUMHYECKHUE PEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKkiMM, YYacTHIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOrO OOMEHa, YUUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIHE
KaYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  paCKpbIBaTh  CYIIHOCTb OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX pEaKLUi MOCPEJCTBOM COCTABJICHMSI 3JIEKTPOHHOIO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuu Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeKallie B OCHOBE IMPOMBILUIEHHOIO MOJYyYE€HHsI CEPHOM KHCIOThI, aMMHaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMAaX XUMHUYECKOT O POU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOJUTH BBIUMCICHHUS C HCIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WU 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKkTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
nocyol M JabOpaTOpHbIM O0OpYJIOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIINOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aropa,
ONpPEECIICHHE CpeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3NIHYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON pEeakuuHu,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAJIbHBIX 3a/a4 IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEIIECTBAMU U JJA0OPATOPHBIM 000pPYOBAaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIMpoBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHMHYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JESITEIHHOCTH B IEIAX
COXpPAaHEHMUSI CBOETO 3/I0POBbA M OKPYKAIOUIEH MPUPOAHON Cpenbl, OCO3HABaTh
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmpict mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHoocoObl YMEHBLIEHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CIenbIX U CIa0OBUIANIIMX OOYyYaloOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. bpaiins nis 3anmvcu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpenmet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJUEHbl, ATIKMHbI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U 3 1
ux nepepaboTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Craptel. Denou 3
3.9 Anpneruasl. KapOOHOBBIE KUCIIOTEHI. 7 1
CrnoxHble 3(hupbl
3.3 VrineBomsl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4 1
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 3 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
Nen/m | Tema ypoka Kourpoabubie | IIpakTuyeckue VICKTPOHIbIE UHPPOBDIC
Bcero o0pa3oBaTesbHbIE PeCypChl
padoTbI padoTbI
http:/files.school-
1 [IpeameT opraHn4ecKod XUMHH, €€ 1 collection.edu.ru/dIrstore/0000002d-
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAUCHUE 1000-4ddd-406b-
350046641ff9/210949001.pdf
Teopust cTpoeHHs OpraHUYECKUX
2 coenuHeHuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[pencraBnenue o knaccupuKanum
3 opraHnueckux Bemects. HoMmeHnknatypa 1
(cucremaTuyeckas) U TPUBHAIBHBIC
Ha3BaHUS OPTaHMYECKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHH PsijT
5 Mertan u 3TaH — npocTeuIme 1
MIpeICTaBUTEIH AJIKAHOB
6 AJNKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTWIIeH U MPONHIECH — MPOCTEHIINe 1
MpeICTaBUTEIH aJTKEHOB
3 [IpaxTrueckas pabora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €0 CBONCTB
9 Anxanuensl. byranuen-1,3 u 1
MetunOytaaueH-1,3. [lomyuenue



http://files.school-collection.edu.ru/dlrstore/0000002d-1000-4ddd-406b-350046641ff9/2109490o1.pdf
http://files.school-collection.edu.ru/dlrstore/0000002d-1000-4ddd-406b-350046641ff9/2109490o1.pdf
http://files.school-collection.edu.ru/dlrstore/0000002d-1000-4ddd-406b-350046641ff9/2109490o1.pdf
http://files.school-collection.edu.ru/dlrstore/0000002d-1000-4ddd-406b-350046641ff9/2109490o1.pdf

CHUHTCTHUYCCKOI'O Kay4yKa U pE€31HbI

ANKHHBI: COCTaB M 0COOEHHOCTU CTPOCHHS,

10 TOMOJIOTMUECKUN psifl. ALleTUIIEH —
MIPOCTENIINN IPEICTABUTEND aJKUHOB

11 Bbruncrenus no ypaBHEHUI0 XUMHUECKOM
peakuuu

12 Apensl: 6eH30:1 U TOIy0d. TOKCUYHOCTD
apeHOB

13 I'eHeTnueckas cBs3b YIriIeBOJOPOIOB,
MPUHAAJIEKAIIMX K Pa3IMYHbIM Kilaccam
[IpupoiHbIE HCTOUHUKH YTIIEBOJLOPOIOB:

14 MPUPOJIHBII ra3 U MOMyTHbIE He(PTIHbIE
ra3sl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOIHBII ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, HeTh ¥ MPOJYKTHI €€ mepepadoTKu

16 KontponsHas pabota no pazueny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BonopoaHas cBs3b

18 MHOroaToMHsbI€ CIIUPTHI: TUIEHIJIMKOIb U
TJIMLEPUH

19 ®DeHoJI: CTPOCHHE MOJEKYIBI, GU3UUYECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruasl: Gopmanbaerus u
areTanbJIerus. AleToH

1 OAHOOCHOBHBIE Npe/iesIbHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




[Ipaktrueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJEUHOBASI KHCIIOTHI, KaK

23 MPEICTABUTENHN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpI1a Kak cOJIi BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(UpHl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ' HAPOIU3 CIOKHBIX
3¢hupoB

26 Kupsl: THIPOIN3, TIPUMEHEHUE,
Ouosiornyeckas pojib KHUPOB
YTIeBobI: COCTAB, KiIaCCH(HUKAIINS.

27 Baxneiimme npeacTaBUTEN: TIOK03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemitono3a Kak OpupoIHbIE
MOJIUMEPBI
KontponbHas pabota no pazueny

29 «Kucnopoacoaepkariue opraHu9IecKue
COCTMHEHUS»

30 AMUHBI: METUJIAMUH U aHUJIMH.
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpTraHUYeCKHEe COSAMHEHHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuabl

32 benku xkak npuponHsie
BBICOKOMOJICKYJISIPHBIC COCTMHEHHUS

33 Hrorosas KoHTpoJIbHAs paboTa 3a roj

34 OCHOBHBIE METOLI CHHTE3A




[InacTmaccel, KaydyKky, BOJIOKHA

BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

TeMma ypoka

Koan4yecTBo 4acoB

KouTpoabHbIie
Bcero P
padoThbI

IIpakTnyeckue
padoThbI

DJIeKTpOHHBIe HU(pPOBbIE
o0pa3oBaTe/bHbIE

pecypchl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aToMOB

Ilepnonnueckuit 3akoH u [lepuonnueckas
CHCTEMa XUMUUYeCKux 3jaemeHToB . W.
MeHaeneeBa, ux CBsi3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHMYECKHX 3JICMEHTOB U UX COCIUHCHHUM 10
TpynmnaM u nepuogam. 3HaueHue
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
xumudecknx anemenToB /.M. Menaeneena B
pPa3BUTUU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS KOBaJCHTHOM
cBsi3u. BogopoaHas cBsizb

BanieHTHOCTB. DNEKTPOOTPUIIATEHLHOCTD.
CreneHn okucicHus. BemnecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHUS

[Tonarue o nucnepcHbIX cucremax. MIcTUHHBIE
U KOJUTOUJHBIE PacTBOPBI. MaccoBas 104
BEILIECTBA B pACTBOPE

Knaccugukanus u HoMeHKIaTypa




HCOPraHUM4YCCKHUX COC,Z[PIHCHI/Iﬁ. I'eneTmueckas
CBs3b HCOPraHUYCCKUX BEIICCTB, pa3JIMIHBIX
KJI1aCCOB

Krnaccuukanus XuMHU4eCKUX peakIyii B
HEOPraHUYECKON U OpraHUYE€CKON XUMHUU.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAICHUS YHEPTUU TIPH
XUMUYECKHUX PeaKLUsIX

Ckopoctb peakuuu. OOpaTumMble peakLuy.
XMMHYecKoe paBHOBECHE

10

[IpaxTrueckas pabora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEeaKIN»

11

DnekTponauTuyeckas auccouuanus. [Tonsatue o
BOJIOpOoAHOM moka3zarene (PH) pactBopa.
Peakiun nonnoro oomena. ['maponus
OpraHN4YC€CKUX U HCOPIraHNYCCKUX BCIICCTB

12

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.
[TonsiTue 00 3MeKTpoOIN3€E PACIUIABOB U
pacTBOPOB COJIeH

13

Konrtponsnas pabota no pazuery
«TeopeTryeckre OCHOBBI XUMHM)

14

Mertambl, ux nojioxenue B [lepuoauueckoi
CHCTEME XUMHYECKHUX deMeHTOB J[. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. OO1Me Gpu3nYecKue cBOCTBa
METaJIJIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUHN PSiJT




Hapr[)KCHI/Iﬁ METAaJIJIOB

16

XHUMHUYECKHAE CBOMCTBA BAKHEHUIIINX METAJIOB
(HaTpuii, KaJIKii, KAJIBLIUI, MarHUM,
AJTIOMUHUN) U UX COETMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COeIUHEHUN

18

XuMHYECKHUE CBOMCTBA IIMHKA, JKeje3a U uX
COeJUHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3aJa4 110 TeEMeE
«MeTtanne»"

20

21

Hewmeramnsl, ux nonoxenue B [lepuoanueckon
cucTeMe XUMHUUYECKuX 3ieMeHToB /1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS] AaTOMOB
dusnyecKue CBOMCTBa HEMETAIIOB.
AnnoTponus HeMEeTauIoB (Ha Ipumepe
KHcIopoa, cepsl, pochopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIMHEHUI

23

XuMHUYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COCAMHEHUN

24

XHWUMUYECKUE CBOMCTBA yIiIepoa, KpEMHUS U
HUX COeIUHEHUHN

25

[IpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX
COEIMHEHUN

26

O000111eHNE U CUCTEMATU3ALMA 3HAHUI IO
teMme «HemeTtamiely. Beraucienus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U




TEPMOXUMHNYECKUEC pacqéTm

[paktuyeckas padora Ne 3. «Pemenne

27 JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME 1
"Hemertamisr"»

08 KontpoibHas paboTa o teMam «MeTauibh 1 1
«HeMeTamis

29 Heopranwnueckue u opraHmuecKue KHUCIOTHI. 1
Heoprannueckue u opraHnueckre OCHOBAHUS
AMdoTepHbIC HEOPTAaHUYECKUE U

30 OpraHuYecKue coequHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUICCKUX U OPTAaHHUECKUX
BEIICCTB
Poinp xuMun B 00ecrieueHuN SKOIOTHYECKOM,

31 SHEPTreTHYCCKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHU MEIUIHHBI

32 Hrorosast koHTpONIbHAs paboTa

33 UenoBek B MUPE BEIIECTB U MAaTEPUAIIOB

34 XuMHsI ¥ 370POBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., Octpoymo N.I'., Cnagkos C.A.,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

* Xumus, 10 xknacc/ ['abpuensa O.C., OO11ecTBO C OrpaHHYCHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenscTBo

«[Ipocemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

H.E. depsa6una Kaural. YriaeBogopoasl 1 X MOHODYHKITHOHAIBHBIC
IIPOU3BO/HBIE

H.E. Jlepsiouna Heopranudeckast Xumusi B yOpaKHEHHUSX U 3a/1a4ax
H.JI. TaneeBa "Cam ce0Oe yunurens" Kypc NPaKTUYECKHUX 3aHATHH 110

(hOpMUPOBAHUIO YCIICIIHOTO YYEHUKA

[IU®POBBHIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
LIOP

PO






