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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuu Ha ypoBHE cpeHero oliero ooOpazoBaHus pazpaboTaHa
Ha ocHOBe DexepanbHoro 3axkoHa or 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoii denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUSA (eaepaabHOM
oOpa3oBaTenpHON TporpamMmbl  cpemHero ooOmiero obpazoanus (POIT COO),
npeacTaBleHHbIX B DefepalbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAapTe
COO, c¢ yuérom Konmenmuu mnpenojgaBaHus y4eOHOro mnpeaMera «XuMUs» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaiinm, peanu3yomux OCHOBHBIC
oOpa3oBarelbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJOXKEHUU «CTpaTeruu pa3BUTHUS
Bocniutanus B Poccuiickoit @enepaunn Ha nepuoa a0 2025 roga» (Pacnopsbxenue
[IpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJOB K pa3padOTKE NpOrpaMMmbl MO XUMHUHU, K OMNPEIEICHUIO
oOmel crpaterud OOy4YeHHs, BOCIIMTAHUS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU
yuebHoro npenmera «Xumus» it 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBWIIM
koHnentyanbHbele mosioxkeHus PIOC COO o B3auMOOOYCIIOBIEHHOCTU IICNICH,
COJEp)KaHUs, pe3yJbTaTOB OOy4YeHHs] U TpeOOBaHUN K YPOBHIO HOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o01eo0pa3oBaTelbHOM  OpraHU3alluu, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpILAIOIIMM  JTallOM  pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KacaloTcs MO3HAHUS
3aKOHOB MPUPOJbI, (GOPMUPOBAHKSI MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke€ IKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO M IPUPOTHON
cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOYy4arOUIMXCA Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHusl CpPEACTBAMH Y4YE€OHOIro MpeaMera «XHUMHS», COJIEpXKaHUE U
MOCTPOEHUE KOTOPOrO OMpPEAENEHbl B MporpaMMme Mo XUMHUHM € YYETOM CIeHUPUKA
HAayKd XUMUH, €€ 3HA4YCHMs] B IIO3HAHWM MPUPOJABI U B MATEPUAIBHON KU3HH
olmiecTBa, a Takke ¢ Y4YETOM OOMMX LeJed W MPUHIUIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJHero oOmiero oopa3zoBaHus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIPaeT ocoOyr pojib B
COBPEMEHHOW IMBUJIM3AIIMHY, B CO3JJaHUH HOBOI 0a3bl MaTepUaIbHOM KyJIbTyphl. OHa
BHOCHUT CBOH BKJaa B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOIO MBILIUICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAaIIIeM MHpPE Kak O E€IUHCTBE
IpUPOABl U YENOBEKa, KOTOpoe (OpMUPYETCS B XMMHUM HA OCHOBE IMOHUMAaHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY)KAIOLIEr0 MHUpPa, OCO3HAHUSI B3aMMOCBSIZH MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEHCTBYSI C JPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa U JKU3HM KaxJoro uieHa ooOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3UJATENIbHAs,, KAK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHA Ha pEIICHHE
rJI00ATBHBIX  MPOOJIEM YCTOWYMBOIO Pa3BUTHS UEJIOBEYECTBA —  CHIPHEBOIA,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBeTcTBMM C OOIMMHM LEISIMH W NPHUHLIMIAMH CPEOHEro OOLIEro
oOpa3oBanus cojiepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIil ypOBEHb
U3Y4YEHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IOJITOTOBKY
oOy4Jaronmuxcs, HEOOXOIUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCIICITHOTO BKJIIOYCHHSI B )KU3Hb COLMYMA, MTPOJOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX
0071acTAX, He CBA3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHs»  SIBISIFOTCS  0a30Bble  Kypchbl —
«Oprannyeckas xumusi» u «OOmas W HEOpraHUYeckass XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMaA
3HAHUW MO HEOPTraHWYECKOM XMMHUU (C BKJIIOUCHHEM 3HAHUU U3 OOUIEH XUMUH) U
OpraHn4eckon xuMuu. POpMUPOBAaHHE HAHHOM CUCTEMBI 3HAHMU INpPU H3YYEHUU
npeaMeTra 00ecneunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOI000pa3us BEILIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUH.

CrpykTrypa conepxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMHUs» c(opMupoBaHa B IporpamMme IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3y4eHUI0 Y4yeOHOro Marepuaja U 0OycCJIOBIIEHA
UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTUEM 3HAHUUN Ha ONPENEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMY4eCKOW XMMHHM BEIIECTBA PACCMATPUBAIOTCSA HA
YPOBHE KJIACCUYECKON TEOPUM CTPOCHHSI OPTraHMYECKUX COCAMHEHUH, a TaKXe Ha
YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUI O CTPOCHHUH BEILECTB.
CBeneHusi 00 wH3y4yaeMblX B Kypce BeLIECTBaxX JAalOTCS B pPa3BUTUU — OT
YIJIEBOJOPOAOB JO CJOXKHBIX OMOJOrMYECKM aKTHBHBIX cOeAMHEHHH. B Kkypce
OpraHUYEeCKON XMMHUU MOJYYalOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHusi TE€pBOHAYAJIbHBIE MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX
CTPOEHUS, 0 XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yIJIOM 3peHUs B TIpeaAMeTe «XuMus» 0a30BOro ypOBHs
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs
TEOPETUYECKU Marepuan U  (PaKTOJOrMYECKHUE CBEACHHMS O BeEIIeCTBaX M
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD»  OOyYaromMMcsl TPEJOCTaBIsSETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIETEOPEeTUYECKHX U METOAOJOTHYECKHX MO3UIIHM,



riy0ke TOHSTh MCTOPUYECKOE W3MEHEHHE (YHKIMHA STOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucremMa 3HaHMM O BAXKHEWIIHUX BENIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaX M NPUMEHEHHH, a TaKKe O XUMHUYECKUX PEAKIMsIX, MUX CYUHOCTH M
3aKOHOMEPHOCTSIX MPOTEeKaHus JomnoHserca B kKypcax 10 u 11 kiaccoB aneMeHTaMu
COJICpKaHMS, UMEIONIUMHU KYJIbTYPOJIOTUUYECKUN W TMPUKIAAHON XapakTep. OTu
3HAHHS CIIOCOOCTBYIOT TOHHUMAHUIO B3aMMOCBSI3M XHMHH C JPYTUMH HayKamH,
PacKphIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U
MPAKTUYECKUX MPWIOKEHUNH XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBSI3aHHBIX C XHUMHCH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITUIO U TPUMEHSTH €€ NJIs TIOTIOTHEHUS 3HAHUM,
PELIECHNS] UHTEIUIEKTYAJIbHBIX U 3KCIIEPUMEHTANIBHBIX MCCIEA0BATENbCKUX 3a7a4. B
[EJIOM COJIepXKaHUE YYEOHOro rmnpeamMeTa «XUMHUS» JaHHOTO YPOBHS H3y4YEHUs
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYUAIOUIUXCS MHUPOBO33PEHUYECKONW OCHOBBI
1. ToHMMaHug (uiocockux HUJed, TakuX Kak: MaTepuaIbHOE €IUHCTBO
HEOPTaHUYECKOTO0 U OPraHUYECKOro MUpa, 0OyCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHUEM, MTO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelieHUs TMPOTHBOPEYUN MEXKIYy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUM B PEIICHUU SKOJOTMYECKUX MpOoOJieM, a
TaKke MpoosieM COEPEeKEHUsI IHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B miane pemeHdss 3agad  BOCHUTAHUS, Pa3BUTUS U COLUMAIM3ALUU
OOy4YaroIMXCS TMPUHATHIE TPOrPaMMON MO XHMHH TOJIXOJbl K OINPEIEICHHUIO
COJIEp’)KaHMsI W  TMOCTPOEHUS TMpeaMera NpeaycMaTpuBalOT  (HOpMUpPOBaAHUE
YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUH, UMEIOIUX 0a30BOE 3HAYEHHUE ISl PA3IMUHBIX
BUJIOB JIEATEILHOCTH: pEIICHUs TNpoOJieM, TOUCKa, aHaim3a U 00padoTKU
uHopMaIuu, HEOOXOAMMBIX [JIsi TNPUOOPETEHUs OIbITa MPAKTUYECKOH U
UCCIIEIOBATENbCKOM e TEILHOCTH, 3aHUMAIOIIIECH BaKHOE MECTO B MO3HAHUU XUMUH.

B npaktuke mnpenomaBaHusi XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHEro oOIIero oopa3oBaHusl, PU ONpPeICTICHUN
COZIEpKATEIIbHOW XapaKTEPUCTUKHU I1EeJed HW3ydYeHHs MpeaMeTa HanpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphbl. C
METOJIMYECKOW TOYKHM 3PEHUSI TAKOM MOAXOJ K ONPEAECICHUIO LENEd H3YYCHUS
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHUs TJaBHBIMH LEJISIMH H3YYEHHS NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisItOTCSA:



e (QopmupoBaHuMe CHCTEeMBl XHMHYECKHX 3HAHUM  Kak  BaKHEUIEH
COCTAaBIIIIOLIEH E€CTECTBEHHO-HAYYHOUW KapTUHBI MHpPAa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBBIE TMOHATHA, (PyHIaMEHTaJbHBIC 3aKOHBI W TEOPUH XUMUH,
OCBOCHME $3bIKa HAyKW, YCBOCHHE U TOHHMMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIJICHHE C MCTOPUEH HX
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJAaX IMMO3HAHUS
BEIIECTB U XMMHYECKUX PEaKIUii, HEOOXOAUMBIX JJIsi IPUOOPETEHHS] YMEHUM
OpPUEHTUPOBATHCS B MUPE BEILIECTB M XUMUYECKUX SIBIICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MOBCETHEBHON KU3HH;

e pa3BUTUE YMEHHUU U CIIOCOOOB JCSATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM  XMMHUYECKOTO  JKCIEPUMEHTa, COOJIIOJICHUEM  MPaBUII
0e301acHOro OOpaIeHus ¢ BEIICCTBAMM.

Hapsiny ¢ »Tum, coaepikaTenbHasi XapaKTEpUCTHKA IeJied M 3ajlady HU3y4deHUs
IpeaMeTa B MpOTrpaMMe M0 XMUMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpenHero obmiero oOpa3oBanus. CeromHs B
MIPETIOIABAaHAH XMUMHUH B OOJBINICH CTEMeHW OTHAETCS MPEANOUYTEHNE MPAKTHICCKOM
KOMITOHEHTE COJIepaHusi 00y4YeHUsl, OPUCHTUPOBAHHOM Ha MOJATOTOBKY BBIMTYCKHUKA
oOmieoOpa3oBaTeNbHOM  OpraHW3alliM, BIIAJCIONIEr0 HE HaOOpoM 3HaHUM, a
(GYHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSIMH aKTHBHOTO
MOJIYYCHUSI 3HAHWA W TPUMEHECHHS WX B PEATbHON JKH3HW JUISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM Npu U3y4EeHHUH NpeaMeTa « XUMHUs JOMUHHUPYIOIee 3HaUYeHUe
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanranusi 0O0yJaroImuXCsl K YCIOBHSIM JMHAMUYHO Pa3BHBAIOIIETOCS MUDPA,
dbopMHpOBaHWE  HWHTCIUICKTYaJdbHO  PA3BUTONM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO TPaMOTHBIX
pEIICHN B KOHKPETHBIX JKMU3HEHHBIX CUTYyaIUsX, CBSA3aHHBIX C BEIIECTBAMH M X
IPUMEHEHUEM;

dbopmupoBaHue y  OOydYalOIIUXCA  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMITCTCHIINH), HWMCIOINX YHUBEPCAIbHOE 3HAUCHUE JJIS Pa3IMYHBIX BHJIOB
NESATEeTLHOCTH: pEIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTku MHGOpPMAIINH,
HEOOXOAUMBIX JJIsI TPUOOPETEHUS OIbITA JACSITEIBHOCTH, KOTOPAsk 3aHUMAET BaKHOE
MECTO B IIO3HAHMHM XUMHH, a TaKKe IS OIEHKH C TIO3UIUKA DKOJOTHYCCKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYSCKHUX MPOIIECCOB Ha OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEeLy;

pa3BUTHE TI03HABATEIILHBIX WHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEW 00yJaronuXcsi: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HAHMS 10 XUMHH B COOTBETCTBHU C YXKU3HCHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BaTh



COBpEeMEHHbIe MH(POPMAIIMOHHbIE TEXHOJOTHH JUIs MOMCKAa M aHaiu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U PA3BUTHE Y OOYYAIOIIUXCS aCCOIMATUBHOIO M JIOTHYECKOTO
MBIILICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTU, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUUYECKOIO
IKCIEPUMEHTA;

BOCIHTaHHE Yy oOydaromuxcs yOeKIAEHHOCTH B  T'yMaHHCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEUICHUU IOOATBHBIX MPOOIIEM
palMOHANBHOTO TPHUPOAOIOIB30BAHUSA, MOMOJIHEHUSI SHEPTETUUYECKUX PECypCcoB H
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEpe’KHOTO
OTHOIIICHUS K TMPHUPOAEC U CBOEMY 3JI0pPOBBIO, a Takke NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHWN IS TPUHSATHAS TPAMOTHBIX pEUICHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM muiaHe cpenHero oouiero o0pa3zoBaHus IpeaMeT «XUMHUsD» 6a30BOro
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00mactu « EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

OO01iee 4Kciio YacoB, OTBEAEHHBIX JJIsl U3yYEHUsS XMMHUH, Ha 0a30BOM YpPOBHE
cpeaHero ooOiero oopaszoBanusi, coctapisgeT 68 yacoB: B 10 kinacce — 34 yaca (1 gac
B Hegento), B 11 kmacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA

10 KITIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenmMeTr opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPpYKTypHbIE (DOPMYIIBI
OpraHWYeCcKuX BelIecTB. ['oMonorus, wu3zoMepusa. XuUMHAYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHNE JEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoant

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakiuu 3aMelieHus] W TOPEHUs), HAXOXJEHWE B TMPUPOJE, TMOJyuYeHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINN ), IOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psil. ALIETHIICH
— TMpPOCTEHIINNA TNpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOECHHE, (PU3MUECKHE WU
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakuuy raJoreHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U MPUMEHEHUE. 10.1y01:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YTIIEBOAOPOAOB. IlpupomHblii Ta3 W NONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €Tr0 MepepadOTKH.

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

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [ [pumeHenune rauueprHa U STUIICHTIIMKOJIS.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS U BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

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

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 3hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorndeckas
POJIb KUPOB.



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

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHYECKHME CBOWMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue CoeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, IBETHHIC PEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUNH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanys MeXIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPraHWUYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €UHULIBI UX U3MEPEHHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHonorusa: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuii 3akoH u [leproandeckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CuCTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB XHWMHYECKHUX DBJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaam.
3HaYCHUE EPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJCHTHOM XHWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [UMbl KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [e€HEeTMYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUYECKUX PEAKIIHIX.

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

DnekTpoautuueckas nuccouuanus. CuiabHble U ciadble anekTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJICNICd KPUCTAUIMYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3iuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJlor€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



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

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

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKINH «MeTaibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pEIICHUE
OKCMEPUMEHTAIBHBIX 3aJ]a4, HAOJIOJICHUE W ONHCAHUWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O0ObEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumun B 00€cCTi€UEHUH SKOJOTMYECKOM, YHEPreTUYECKOM W MHUILEBON
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIUE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MaCHOTO KCIOJIb30BAHMS NPENapaToB ObITOBOKM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX €CTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATUMA, SBJISIOIIMXCA
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, SBJICHHE.



du3uka: MaTepus, SHEPIUsi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

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

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIKEHUW XUMHUH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/aHUMU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOW HAIPABICHHOCTH W BaXXHOU pPOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



TOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIEro MUpa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0OJieM B peaTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K 0COOSHHOCTSM TpyJla B Pa3MYHbIX chepax mpodeccHOHATHLHON
JESATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE i1 (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOUIUE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCClIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
T'PaMOTHOCTH M COITUATTbHOM KOMIETCHITMN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJaromuXxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHU Y4eOHBIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JeicTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAesATh LEJH JESITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABIICHHBIMU LIEJISIMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHITHS JIJIsT OOBSICHEHUS OTJCIbHBIX ()aKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTUUECKHE pPacCyX AeHUS (MHIYKTUBHbBIE, JCAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI IS (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (PopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IUYHBIX BUIAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaLUMK, HEOOXOAUMOW [JIsl BBINOJIHEHHA YYEOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

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

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMell Pe3y/lbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TMO3HUIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenensia €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOAHAJM3a
Y CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMUYECKUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS HPH
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUM XHMUYECKUX PpEaKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yriIeBOAOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAENBHBIX OPraHMYECKUX BEIIECTB (STWJICH, MPOIWJIEH, aleTUIIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIUHEHUAX (OMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLEPUH, (EHOJI, alleTallbJIeTHI, MypaBbUHAsl M YKCYCHas KHUCIOTBI, TIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BaAHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJIOBaHHEM, TWPEACTABIAThH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TONy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOLIEH MPUPOTHON Cpelbl, 0CO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE O0Y4aroNINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, HM30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMi, pacTBOp, IJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS M IMPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOANUECKOro 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux smemenToB [[. M. MenngeneeBa, HCIONB3ys HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHUS DPEAKIUN pPa3THYHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3JUYHBbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

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

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

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

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIIEeHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPY’KAIOIIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

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

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DNEeKTPOHHBIE
Ne /it HaunmenoBanue pa3aesnoB U TeEM IPOrPaMMbI Beero KoHTponbHbIE [pakTuyeckue (mudpoBsIe)
paboTsI paboTsI o0pa3zoBaTenbHbIC
pecypchl
Pasznea 1. TeopeTnyeckue 0CHOBBI OPraHUYECKOM XMMHUM
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 3
' opranuyeckux coenuHenuii A. M. bytieposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' aJIKaJIuEeHbI, aJTKUHEI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB U UX 3 1
' nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kuciiopoacoaepaxamue opranHuyecKkue coe{uHeHus
3.1 Crnuptsl. ®enon 3
32 Anpaerunsl. KapooHoBsie kuciaoThl. CloKHBIE 7 1
' 3huUpbI
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3




Hroro mo pazueny 3
Pa3znea S. BoicokoMoJieKkyJIsIpHbIE COeIMNHEHU S

5.1 ’ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KonuuectBo wacoB DJIEKTPOHHBIE
Ne (mudpoBkIc)
HaunmenoBanue PasacsioB U TCM MpOTpaMMBbI KOHTpO JIbHBIC HpaKTI/IlIeCKI/Ie
/11 Bcero o0pa3oBaTebHbIC
paboThI paboThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
Ctpoenue atomoB. [lepnoandeckuii 3aK0H U
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 3
anemenToB . 1. Menaeneera
1.2 Crpoenue BemectBa. MHOroobpasue BeLeCTB
1.3 XUMHYECKUE PeAKUU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTtayuisl
2.2 Hemertamier 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3zgen 3. XumMus u :Ku3HbL
3.1 ‘ XUMHSA U KU3HD 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KonunuecTBo uacos DIIEKTPOHHBIE
g;_)n Tema ypoka Beero KonTpoJibHbIe [IpakTnueckue o 6p2?(?;z:;I:HHe
paboThI paboThI pecypehl
1 Teopust cTpoeHHsI OPraHUYECKUX COCTUHEHUIM 1
' A. M. ByrnepoBsa, €€ OCHOBHBIE MOJIOKEHHS
[IpencraBnenue o kinaccuduxanuu
2 opraHnueckux BemiecTs. Homenkiarypa 1
' (cucremaTHyeckasi) U TpUBHAJIbHbIC HA3BAHUSA
OpPraHUYECKUX BEIIECTB
3 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMA 1
. P
4 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN 1
AJKaHOB
5. AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
6 DTWIICH U TIPONMIIEH — MPOCTEHIINe 1
' IPEICTABUTEINN ATKEHOB
. [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJIEHA ¥ U3YYCHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u meTunOyraaneH-
8. 1,3. [lony4yeHne CHHTETUYECKOTO KaydyyKa U 1
pPE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
9. TOMOJIOTUYECKHH psiji. ALETUIIEH — 1
IIPOCTEUIINHN [TPEACTABUTEND AIIKUHOB




Brluncnenus 1o ypaBHEHUIO XUMUYECKOU

10.
peaxkiuu

11. Apenbl: 0eH3011 ¥ TOIy0J. TOKCHYHOCTh apeHOB

12 [IpenMert opraHuyecKkoil XuMuu, e€

' BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

13 I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,

' IPUHAUIEKAINX K Pa3IMYHbIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB:

14. NPUPOIHBII ra3 ¥ MOIYTHBIE HEPTIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15. MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ epepaboTKu

16 KontponbHas padoTa mo pazaeny

' «YTIeBOJOPOIBI»
17 [IpenenbHbIe 0THOATOMHBIE CIUPTHI: METAHOI U
' sTanoi1. Bomopoanas cBs3hb
18 MHOroaTOMHBbIE CIIUPTHI: ATUIECHTIIUKOJIb U
' TIMLEPUH
19 ®DeHout: CTPOCHUE MOJIEKYJTBI, (PU3NYECKHE U
' XUMHYECKHE CBOMCTBA, IPUMEHEHHE
20 Anpaeruapl: GopManbACTUT U alleTaTbACTU/I.
' AlleToH
”n OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
' KHUCITIOTHI: MypaBbUHAs M YKCYCHAS
22 [Tpaktrueckas padora Ne 2. «CBoiicTBa
' PacTBOPa YKCYCHOM KUCIOTBI»
23. CteapuHOBas M OJICMHOBAsI KUCIIOTHI, KaK




MNpEaACTaBUTCIIN BBICIINX Kap60HOBBIX KHCJIOT

Mp11a Kak COJIM BBICHIHX Kap6OHOBBIX KHCJIOT,

24. . 1
UX MOIOLIEE JICHCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE
25. KapOOHOBBIX KUCIOT. [ UAPOIU3 CIHOKHBIX 1
3¢hupoB
26 XKupsr: ruaponus, npuMeHeHne, OnoIorHIecKas 1
' POJIb JKUPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.
217. Baxneiime npeactaBuTenu: Ti0K03a, 1
dpykTO3a, caxapo3a
28 Kpaxman u menirono3a Kak mpupoHbie 1
' TOJTMEPBI
KontponbHas padoTa mo pazaeny
29. «Kucnopoacoaep:xaiiue opraHn4eckKue 1
COEIMHEHUS
30. AMWHBI: METHJIAMUH U aHWJIUH 1
AMUHOKHCIIOTHI Kak aM(pOTepHbIe
3L OpraHUYecKHe COeIMHEHHs, UX OHOIornyeckoe 1
sHauenwne. [lentuaer
32 benku kak npupoHbIE BHICOKOMOJIEKYIISIPHBIE 1
COEIMHEHUS
33 OCHOBHBIC TIOHSTHUS] XUMHH 1
' BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METO/BI CUHTE3A
34. BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN. 1
[TnacTMaccel, Kay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




/o

Tema ypoka

11 KITACC

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue
paboThI

ONEeKTPOHHbIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

XUMHUYECKUH AIEMEHT. ATOM. DIEKTPOHHAs
KOH(HTypalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
MeneneeBa, ux CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XAMHYECKHUX DJIEMEHTOB M UX COEIMHEHUMH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BUAbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsizb

BaneHnTHOCTB. DIEKTPOOTPULIATENBHOCTb.
Crenenb okucieHus. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsTHe 0 AUCnepCHBIX cucTeMax. VicTuHHBIC U
KOJIJIOUIHBIE pacTBOpPBI. MaccoBast 10J1st
BEILIECTBA B PaCTBOPE

Knaccugukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeNUHEeHMM. [ eneTnyeckas




CBs3b HCOPIraHMYCCKUX BCUICCTB, PAa3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

10.

11.

CkopocTtb peakiun. OOpaTuMbIe peakiuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKON
peaKIum»

DJeKTpoIMTHYECKast auccoruanus. [lonstue o
BOIopoJiHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.
[TonsiTHE 00 371EKTPOIM3€E PACILIABOB U
pacTBOpPOB coNeit

13.

14.

15.

KoHnTtponbHast pabota mo pazaeny
«Teoperndeckre OCHOBBI XUMUW)

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUIecKux dnnemeHToB /1. U.
MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

CmuiaBbl METAJUIIOB. DIIEKTPOXUMUYECKHUM Pl
HaIpsHKEHUH METAILIIOB

16.

XUMHYECKHE CBOMCTBA BAKHEHUIIINX METAJLIIOB




(HaTpuii, KaJIMi, KaJIbLIUNA, MarHui, aJIFOMUHUN)
U UX COCTUHEHUN

17.

18.

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

19.

[IpakTuueckast padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Meramab»"

20.

Hewmerannsl, ux nonoxenue B Ilepuoanueckon
CHUCTEME XMMHUYECKUX IeMeHToB [I. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS AaTOMOB

21.

22,

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMETauioB (Ha IpUMeEpe
KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)
XVMHYECKUE CBOWMCTBA TaIOT€HOB, CEPBI U X
COEMHEHU I

23.

XuMH4eckue cBoiCTBa a3oTa, (pocodpa u nux
COeTMHEHNN

24,

25.

XHUMHUYECKUE CBOMCTBA yIIepoaa, KpEMHUSA U UX
COeTMHEHNN

[IpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN

26.

O0001IeHre U cCUCTEMATU3ALMS 3HAHUI 110 TEME
«Hemeramiely. BerauciaeHus o ypaBHESHUSIM
XUMHUYECKHUX PEAKINA U TEPMOXUMHUUYECKUE
pacuérsl

27.

[Tpaktruueckas padota Ne 3. «Pemenue




HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"HemeTamis"»

KonTponpHas padorta o temam «MeTauib» u

28. 1
«HemeTamib»
29 Heoprannueckue nu opraHu4eckKue KUCIOTHI. 1
' Heoprannueckue u opraHu4eckrue OCHOBaHUS
AMdoTepHbIC HEOPraHUYECKHE U OPTaHHYECKUC
30. coenquHeHus. I eHeTnyeckas CBI3b 1
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31. SHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
pPa3BUTUU MEULIMHBI
[TpencraBienus o0 OOIMMX HAYYHBIX
32. HNPUHIATIAX IIPOMBIIIIEHHOTO OJIYYEeHUS 1
Ba)KHEUIIINX BEIIECTB
33. UYenoBek B MUpE BEILIECTB U MATEPUAIIOB
34. XHMHA U 300pOBbE YEIIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.1., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakuueii Jlynuna B.B., O01iecTBO ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

* Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; noxa penakuueii Jlynuna B.B., OO01iecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenienue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun
B.B.; nox penaknueii Jiyanna B.B., O0miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCHBI CETU
HUHTEPHET
bu6moreka [{OK, POII, Axmacc
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