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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanpHOTO 3aKoHa OT 29.12.2012 No 273-03 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBI  CpeAHEro 001Iero o0pa3oBaHUS
(DOII COO0), IIPEICTABJICHHBIX B OenepanpHoM rocyapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom KoHnenmu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs»» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yonmx OCHOBHBIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit denepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbabie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

[Iporpamma 1Mo XUMHUU TPEANONaraeT peaau3aiuio MpopOoprUeHTAIMOHHOTO
MOTEHIMAIa YPOUHOU ACSATEIBHOCTU MOCPEICTBOM OOOCHOBAHHS CBS3U y4eOHOTO
npeaMeTa ¢ KOHKPETHBIMU MpodeccusiMu, pexe BCero, U3 MHXEHEPHOUM 0Tpacu,
pa3BUTHE MpEACTaBICHUN OOydaronMxcsi O BO3MOXKHBIX cdepax Oyayien
npo(EeCcCUOHANIBHON  AESTENbHOCTH, CBSI3aHHBIX C COJIEp)KaHUEM y4eOHOTO
npeaMera.

[TpodeccronanbHbIii MHXEHEPHBIH KOHTEKCT 3aKJIaJbIBACTCS YYUTEIEM B
bopMyIUpOBKE YUECOHBIX 3aJJaHUM, B TOM YUCIIC MEKITPEAMETHOTO MPAKTUYECKOTO
XapaKTepa, OTPAKAIIMX MPOPECCHOHANBHYIO IEATEIbHOCTb, PETrHOHAIBHYIO
cnenuuKy TPOU3BOJICTBEHHON Cdephl, 3HAYMMBbIE MPO(ECCHOHAIbHBIE Ka4eCTBa
JUYHOCTH, CO3/AIONTNE U TOJJEPKUBAOIINEe 00pa3bl mpodeccruoHana U 4eloBeKa
Tpyaa.

XUMHUYECKOE oOpazoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMHU
00111e00pa30BaTeIbHOM  OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIMM DJTallOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHud. OTH IIEHHOCTH KAacaroTCs
MO3HAHHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTYphI
YeJIOBEKa, a TAK)Ke IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO
U TpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEero 00111ero o0pa3oBaHus CpeACTBAMH YIEOHOTO MpeaMeTa « XUMUs,



COZIEP/)KAHUE M TOCTPOECHUE KOTOPOTO ONPENENIEHBI B MPOTpaMME II0 XUMHH C
yu€ToM crneuu(pukn Hayku XUMUHM, €€ 3HAueHUs B TMO3HAHUHM TMPUPOABI U B
MaTepUaIbHON KM3HU OO0IECTBa, a TAKXKe C YUETOM OOIIMX IIeNei U MPUHIIUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEHEro  OOIIEro
obpazoBanus B Poccutickoit deneparum.

XuMHs KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTEpUAIbHON KYJIBTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIUJICHUS, B
CO37laHHE LIEOCTHOrO MPEACTABICHUSI 00 OKPYKaloIIeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTopoe (hopMmHpyeTcs B XUMUM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEHCTBYS C APYTMMM €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro ujieHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3MJATENIbHAS,, KaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU U OXPaHBbI 310POBBS.

B coorBerctBUM ¢ OOIIMMH LEASIMH M OPUHLUIIAMU CPEIHEro OOIIero
oOpazoBaHus cojepxkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKECHMUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsoliuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumuss» u «OOW@as U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZIepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XuMUN) U
OpraHn4yeckon xumMuu. @opmMupoBaHUE JAHHON CHUCTEMBI 3HAHWM IIPU HU3Y4YEHUHU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3ust
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMHpoBaHa B IpPOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYeHHIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpElETEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
MpeICTaBICHU O CTpOeHUH BenecTB. CBeneHns 00 U3ydyaeMbIX B Kypce BelllecTBax



JAIOTCSl B Pa3BUTHH — OT YTJIEBOJOPOJOB /0 CIOXKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckod  XUMHHM  MOJYYalOT  pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIHH.

[lon HOBBIM yrjaoMm 3peHuss B mpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEJIEHUSI O BellecTBaX U
XUMUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMHSD) OOyYaroIUMCs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HaTh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULHUH,
IIy0)Ke TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
0000111at0111eH 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

EnunHas cucreMa 3HaHWK O Ba)XXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHUH, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MTPOTEKAHMS JONOJIHETCA B Kypcax 10 u 11 kaccoB asemenTaMu
COZIEpKaHMs, UMEIOIIUMHU KYyJIbTYPOJIOTHYECKUNA WM NPHUKIATHOM Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBaIOT €€ POJIb B IO3HABATEIBHON U MPAKTHUYECKON NEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHU XMMUU, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCA B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX Npo0iieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIUIO U TPUMEHSITh €€ JJIs TIONOJTHEHUsI 3HaHUH,
pELICHNS MHTEIJIEKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp’KaHUE Yy4eOHOro mnpeamera «XuMHUsS» AAaHHOTO YPOBHSI W3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TIOHMMaHUA (QUWIOCOPCKUX UAEH, TakuX Kak: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOECHUEM, IIO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
W pEILICHUs TMPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, CHIPBS, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOy4JaronmMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE TS PA3INUHbBIX
BUJIOB JICITEIIBHOCTU: pEIIeHUs TpoOieM, TOUCKa, aHaimm3a W O00pabOTKU
uHhopMaluu, HEOOXOAMMBIX [UJIi TMPUOOPETEHUs OMbITa MPAKTHUYECKOW U



HCCIIEIOBATEIIbCKOM JIEATEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IO3HAHUU
XUMHUH.

B mpakTuke mpemojaBaHus XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOILIET0 00pa30BaHus, IPU ONPEICICHUH
COZIEpKATEIIbHOW XapaKTEpUCTUKUA LEJIed H3YyYECHUS MPEAMETa HaIlpPaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUCCKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. C
METOOUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4eHUs
MpeAMETa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUsI TJIABHBIMHU IIEJISIMU HU3YyUYECHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

o (opMupoBaHHE CHCTEMBbl XUMHYECKHX 3HAHUH KaK BaKHEHIIeH
COCTaBISIFOIEH €CTECTBEHHO-HAYYHOM KApTUHBI MHpPA, B OCHOBE KOTOPOW JIEXkKaT
KJIFOUYEBbIE MOHATHUSA, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUN XUMUU, OCBOCHUE S3bIKA
HAayKH, YCBOCHHE U TMOHMMAHUE CYHIHOCTH JIOCTYIHBIX  00O0OIIECHUMN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

o (opMupoBaHUE U pa3BUTHE MIPEACTABICHUM O HAYYHBIX METOJIaX TTO3HAHUS
BEIIECTB M XMUMHUYECKHX pEaKIui, HEOOXOIUMBIX IJisi MPUOOPETEHUS yMEHUMU
OPUEHTUPOBATLCA B MUPE BEIIECTB M XMMHYECKUX SIBJICHUM, UMEIOUIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U OBCEIHEBHOW )KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JIEATETLHOCTH, CBSI3aHHBIX C HAOJIOIEHUEM
U 00BSICHEHMEM XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOJICHUEM MPaBUIT 0€3011aCHOTO
oOpallieHusl ¢ BEIIECTBAMU.

Hapsny ¢ aTum, coaepkaTenbHas XapaKTepUCTHKA II€JIeH U 3a7a4 U3YUYEHUS
npeaMeTa B MpOorpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero ooOmiero obpazoaHusi. CeromHs B
MPEenoJaBaHUK XUMUHU B OOJIBIIEH CTENEeHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE  COJACp)KaHUsl OOydYeHMs, OpPUEHTUPOBAHHONW Ha MOJTOTOBKY
BBIITYCKHUKA 00Ie00pa30oBaTeIbHOM OpTraHU3alllK, BIAACIONIEr0 HE HaOopoM
3HaHWM, a (DYHKIIMOHAIBFHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU W yMEHUSIMU
AKTHUBHOTO MMOJYYECHUS] 3HAHUW U PUMEHEHUS X B PEAIbHOM KU3HU JJIs1 PELICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3 TUM npu U3yUEHUH MpeaMeTa « XUMHUs JOMUHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAaKKUE 1IETU U 33]]a4H, KaK:

. amanTanys oOy4aronIMXcs K YCJIOBHSIM AUHAMUYHO Pa3BUBAOIIECTOCS
Mupa, (GopMUpOBaHME WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX



peleHrni B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

. dbopMupoBaHrHe y OOYYalOUIMXCs KIIOUEBBIX HABBIKOB (KJITIOUEBBIX
KOMIIETEHIIUI), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE U1 pa3jIMuYHbIX BHJOB
JESATEIIbHOCTH: PELIEHUs MMpo0sieM, MOUCKa, aHaau3a U o0paboTku MHpopmanuu,
HEOOXOUMBIX JJI MPUOOPETEHHUS OMBITA I TENBHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30I1aCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUUECKUX ITPOLIECCOB HA OPraHU3M
4eJI0OBEKa U MPUPOIHYIO CPENY;

. pa3BUTHE [O3HABATENbHBIX HMHTEPECOB, HWHTEUIEKTyaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH OOYy4YalIIMUXCA: CIHOCOOHOCTH  CaMOCTOSITENBHO
npuoOpeTaTh HOBBIE 3HAHUS [0 XHMHH B COOTBETCTBUU C JKU3HECHHBIMHU
NOTPEOHOCTSIMH, UCTOJIB30BaTh COBPEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIS
NoMCKa M aHaJu3a Yy4eOHOH M Hay4yHO-TIONMYJSpHON HMH(OPMalUU XUMHYECKOIO
COZIep KaHNUS;

. dbopMupoBaHre W pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO H
JOTHYECKOTO MBINUICHHsI, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NP IUIAHUPOBAHUN U IPOBEJICHUU
XUMHUYECKOT0 IKCIIEPUMEHTA;

e BOCIHTAHHME Yy OOydYaromuxcsi YOEXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paloHaIbHOTO MPUPOIONOIB30BaHNUs, TIOTIONHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOpPETEHHs OmbITa
WCTIONb30BAaHUS TIOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKHUMH SBICHUSMHU.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOM oOnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO611ee Yyucao 4acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUHU, Ha 6a30BOM YpPOBHE
cpeaHero obmero oopazoBaHus, coctaBisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, TUApAaTAllMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocraB, crpoeHue, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYECKuil), muposn3. I[IpoaykTsl
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTa PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOUIME ISt
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uuaponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (B3aMOICHCTBUE C THAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
@otocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpPOBE/ICHHE, HAOJIOJCHHE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmeau(ll), B3ammomelcTBHE Kpaxmaiaa C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpalICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIUX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUOIUIHOCTb, HAOIIOICHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CunbHbIe U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEJCHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuoguueckoi cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YYEHHE KOJUICKIMU «MeTambl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, 3KocHcTema, Owocdepa, wMakpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTePHAIOB, CEILCKOXO3SMCTBEHHOE IPOMU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

- OCO3HaHUE O0YYAIOLIUMHUCS POCCUUCKON TPaKJaHCKOW UACHTUIYHOCTH
— TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

- HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

— [[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIICHUN JTUYHOCTU Ha
OCHOBE KJIFOUEBBIX EHHOCTEN M UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKU XUMUU;

- TOTOBHOCTh M CIOCOOHOCTH OOYyYaromIuXcsi pyKOBOACTBOBAThCS B
CBOEH JESATEIbHOCTH II€EHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAaMH, MPUCYIIUMU
[[EJIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHus;

- HAJIMYKUE TPABOCO3HAHMS HKOJOTHYECKON KYJIbTYPHl M CIIOCOOHOCTH
CTaBUTh 1IEIM U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

— OCO3HAHHUS OOYYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX TIpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

- MPEACTABICHUS O COLMAJIbHBIX HOPMAax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



— TOTOBHOCTH K COBMECTHOUM TBOPYECKOM AESATENBHOCTH MPU CO3TAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

— LHEHHOCTHOTO OTHOILIEHHSI K UCTOPUYECKOMY M HAYYHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

- YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TIPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

- MHTEpeca U MTO3HABATEIIbHBIX MOTHBOB B MOJYYEHUH U TIOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

— CIIOCOOHOCTH OLIGHHWBAaTh CHUTYyallMd, CBS3aHHBIE C XUMHYECKHUMHU
ABJICHUSIMU, U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOpPAIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHUE U TIOCTYIIKH CBOMX TOBAPUIIEH
C TO3MIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHME IOCIEICTBHI 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

- NOHUMAaHUsl 1IEHHOCTEW 3I0pOBOrO M 0€30MacHoOro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

— co0JI0IeHU TTpaBuII 0€30MacHOr0 OOpaIeHHsl C BeIIeCTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

- NOHUMAaHUsl LIEHHOCTU MPaBWJI MHAMBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

— OCO3HAHHUSI TOCJIEACTBUM W  HENPUATHUS BPEIHBIX IPUBBIUCK
(ymoTpeOaeHust aKoToJisi, HAPKOTUKOB, KYPEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

- KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4e€OHO-HCCIEeI0BaTEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

— YCTAaHOBKHA HA AKTUBHOE Y4YacTUE B PELIECHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



- MHTEpeca K MPaKTUIECKOMY M3YYEeHUIO podeccuil pa3IndHoro poja,
B TOM YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUU;

- YBOKEHUS K TpPYIdy, JIOAAM Tpylda W pe3ylibTaTtaM TpPYJI0BOM
JEATEIIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUIYaJTbHON TpPAaEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

- DKOJIOTHYECKH  I11eJIeCOO0pPa3HOr0 OTHOIICHHS K TpHUpoAe, Kak
HMCTOYHUKY CYIIECCTBOBAHUS KU3HU Ha 3eMIIE;

- NOHUMAaHUsl TJ00aJbHOTO XapakTepa HKOJOTHYECKUX MpoOJeM,
BIIMSHUSL SKOHOMHMYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLUAIBbHOU
Cpenbl;

- OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIB30BaHUS TOCTHXKEHUN XUMUU IS
penIeHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOTIOIb30BAHNS;

- AKTUBHOT'O HENPUATHSA INEHUCTBUM, NMPUHOCIIIMX BPEN OKPYKAIOLIEH
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS NPEINPUHUMAEMBIX JACHUCTBUN U MPEIOTBPAILATh UX;

- HaJU4Yusl PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOM
KYJbTYpbl, OINbITA JACATEIBHOCTA OKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YyMEHUA AaKTHUBHO MPOTUBOCTOSTH HACOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

- c(hOpMHPOBAHHOCTHU MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

- MOHUMAaHUS CIEeNU(PUKA XUMUU KaK HayKd, OCO3HAHUA €€ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3[aHUU 1IEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpPYKAIOIIEM MUpE Kak O €IMHCTBE MPUPOJblI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

- yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JIsi COBPEMEHHOMU
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOCCIICYCHUH YCIOBUN
YCIICITHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 0OIeCTBa;



- €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAaHHMSI CYITHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
noJlydyaeMble 3HAHUA I aHaiu3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIET0 MUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LENbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BATh XUMUYECKUE 3HAHUS JITIS
pelIeHus Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

- UHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON AESITENIHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHHUIO MU
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

- UHTEpeca K OCOOEHHOCTSIM Tpylda B  pa3Iu4HbIX cdepax
npo(hecCUOHATBHOM JesATENbHOCTH.

JInuHOCTHBIE pe3yJIbTAThI 0CBOEHUS IPOrPaAMMbI 110 XUMHUH B KOHTEKCTE
npogopueHTalMU:

o DopMHUpPOBAHUE HAYYHOIO MUPOBO33PEHUS U OCO3HAHHOTO OTHOLIEHMSI K

poQeccusim.

¢ Paspurtne nmpodeccrnoHanbHO 3HAYUMBIX KaY€CTB JINYHOCTH.

e MortuBanus K npodeccuoHaIbHOMY BEIOODY.

e Pa3BuTHE KOMMYHMKAaTUBHBIX U COI[MAJIBHBIX KOMIIETEHIIUH.

e ['paxxnancko-npodeccroHanbHas MO3UIIHMSL.

e (Oco3HaHHE COIMATBLHON 3HAYMMOCTH MPOPECCUM, CBI3aHHBIX C XUMHEH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

- 3HaUMMBIE I (OPMHUPOBAHHUS MHPOBO33PCHHSI OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcclieoOBaHNe, HAOTIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

- YHUBEPCATbHBIC y4eOHbIe JEeHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC,  PETYJSITUBHBIE),  obOecmeunBarone  (GOpMHUpPOBAHUE
(GYHKIIMOHATEHOW TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00y4YaroNIXCs;



- CIIOCOOHOCTH oOydJaronmxcs HCIIOJIb30BaTh OCBOCHHEBIC
MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B IO3HABATEIBHON U COMAIBHOMN ITPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICCTBUSIMH.

OBJaaaenue YHHUBEpPCATbHBIMHA yueOHbIMH MO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKmne JaeicTBUSI:

- CaMOCTOSITeTIbHO (OPMYJIMPOBAaTh U aKTyalM3UPOBaTh IpolJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

- OMPENEIATh 1IeJIN JIEATeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

- HCMOJIb30BaTh IPU OCBOCHHM 3HAHUM TPUEMBI  JIOTUUECKOIO
MBIIIUICHUSI — BBIJCIATh XapaKTEpHbIC MPU3HAKKU TMOHATUM W YCTaHABIUBATH UX
B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATUS IS OOBICHEHUS
OTZIEJIbHBIX (DAKTOB U SIBJIICHUIA;

- BBIOMpaTh OCHOBAHUSA W KPUTEPUHU JJI KiacCH(pUKAIMA BEIIECTB U
XAMUYECKUX PEAKIINIM;

- yCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY U3Yy4aeMbIMU
SIBJICHUSIMU,

- CTPOUTH JIOTUICCKHUE PACCYKISHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, 110
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

- NPUMEHSThL B TPOIECCE TO3HAHUS, WCIOJb3yEMblE B XUMHUHU
CUMBOJIMYECKUE (3HaKOBBIE) MOJIETH, npeoOpa3oBbIBATH MO/IEIIbHBIC
MPEICTABICHUS] — XUMUYECKUM 3HAK (CMMBOJI) JIEMEHTa, XUMUYeckas (popmyia,
ypaBHEHUE XMUMHUYECKOW PEaKIMU — MPU PEIICHUH YYEOHBIX MO3HABATEIHHBIX U
MPaKTUYECKUX 3a/lady, MPUMEHITh Ha3BaHHbIC MOJEIbHBIC TPEACTaBICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3YYaE€MbIX BEIIECTB M XUMUUECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

- BJIAJIETh OCHOBAMM METOJOB HAyYHOrO T[O3HAHUS BEUIECTB U
XAMUYECKUX PEAKIIHI;

- dbopmMynupoBaTh 1E€IM W 3aJauyd  MCCJICAOBAHUS, HCIIOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTENIBHO C(OPMYIMpPOBaHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMbIX CYKJICHUI;

- BJIaJIETh HABBIKAMM CaMOCTOSITEJILHOTO MIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIECHCTBOBATh YMEHHSI HAOJIOAATh 32 XOJI0M



Ipolecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €ro pe3yibTaT, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENFHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

- npUOOpeTaTh OMBIT YYEHUYECKON HCCIEAOBATENIbCKON M MPOEKTHOMN
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ unpopmaunmei:

- OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(POpMAUU (HAYUHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOcCOOus,
pecypcbl IHTEpHETa), aHaIu3upoBaTh MH(OPMALMIO PA3JIMYHBIX BHJIOB U (QOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

— GbopMynupoBaTh 3anpoChl M NPUMEHATH pPa3IMYHBIE METOABI IpPH
MOUCKE U 0TOOpe UH(pOpMAIMK, HEOOXOAUMOM JJIsl BBIMIOJHEHUS! YUEOHBIX 3a/1au
OIPEIEIIEHHOTO TUIIA;

- npuoOpeTaTh OTIBIT VCIIOJIb30BaHUsA UH(pOopMamOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUI U PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (OpMY MpenCTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

- UCIIOJIb30BaTh HAy4YHbIH S3bIK B KAaueCTBE CPEICTBA MpU padoTe ¢
XUMUYECKON uH(MOpMaIel: MPUMEHATh MEXIpeAMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

— UCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HaIJISIHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

—~ 3aJ]aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOl TeMbI B XOJ€ AUajiora
W/WIA JTUCKYCCUH, BBICKAa3bIBaTh HAECHU, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUSI MPE/I0KEHHOM 3a1auH;

- BBICTYNIaTh €  Ipe3eHTaluuMeld  pe3ysibTaToB  IO3HABATEIbHON
NESATEIbHOCTH, TOJTYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU
OpU BBIMOJHEHUH XUMHYECKOIO HSKCIEPUMEHTa, MPaKTHUYECKOil padoThl I10
UCCJIEIOBAaHUIO CBOWCTB M3Yy4aeMbIX BEILIECTB, pealM3allud y4yeOHOro MpOeKTa U
(bopMyaMpoBaTh BBIBOJBI MO PE3yJibTaTaM MPOBEIEHHBIX HMCCIEAOBAaHUN MyTEM
COTJIACOBAHMS TIO3UIIMI B X0J1€ 0OCYKJICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

—~ CaMOCTOSATEIbHO IUIAHUPOBATH " OCYLIECTBJIATh CBOIO
MIO3HABATEJIbHYIO JESTEIbHOCTD, ONPENEsisa €€ LeIu U 3aJa4H, KOHTPOJIUPOBATh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh Mpe/jlaraeMblii AITOPUTM ACHCTBUHN NpU



BBIMIOJTHEHUH Y4YE€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

- OCYILECTBJIATE CAMOKOHTPOJIb CBOEUW JEATEIIBHOCTM Ha OCHOBE
CaMOaHaJIM3a U CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:
. c(hOpPMHUPOBAHHOCTh MPEACTAaBICHUM O XUMHUYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelICHUs] MPAKTUYECKUX 33/1a4 U IKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpefe;
. BJIAJICHUE CUCTEMOM XHMHMYECKHX 3HAHUW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAralole TMOHATUSA (XMMHYECKUN JJIEMEHT, aTOM, JJIEKTpOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O0OBEM, YIIIEPOIHbBIN CKeNeT, QyHKIUOHAIbHAS IPyINa, pauKal,
W30MEPHS, ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpKAILME COCAUHEHHs,, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbl (TEOpUS CTPOCHUs
oprannueckux BemiectB A. M. BytnepoBa, 3akoH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAHUN BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;
. c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBIIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U NPEBPALIEHUI OPraHUYECKUX COEANHEHUM;
. c(hOPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XMMHUYECKYI0 CUMBOJMUKY IJIsi
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMyn OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XHMHUYECKUX PpEaKLUH,
U3rOTaBIMBATh MOJENIA MOJIEKYJ OPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALHUHA HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHMS;



. c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIJIC)KHOCTh M3YYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yrJIeBOJOpOMbI, KHUCIOPOJA U a30TCOIEpIKallue
COCITMHCHMsI, BBICOKOMOJICKYJISIPHBIE COCJMHCHUsS), [aBaTh HMM Ha3BaHHs II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKOb, THICPUH, (EeHON, (HOopMaNbAeTU, arleTaIbICTHa, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCJIOTa, CTEApUHOBAsI KUCJIOTA, TITFOK03a,
bpykTO3a, KpaxMal, eJUTI0I03a, TIUIIHH);

. Cc(OPMUPOBAHHOCTh YMEHHUSI OINpPEACNATh BUIbl XUMHUYECKOHM CBS3M B
OpPraHUYECKUX COCAUHEHUSAX (OAUHAPHBIE U KPATHBIE);
. c()OPMHUPOBAHHOCTh YMEHHUSA MPUMEHITh IOJIOKEHUS TEOPUH CTPOEHUS

opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

. c(hOpPMHUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaTh  COCTaB, CTPOECHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJerua, MypaBbUHAsI M YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMHM YpPaBHEHMSIMHU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

. c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UICTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

. c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKInu 10 U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

. c(hOpMHUPOBAHHOCTh YMEHHUW BJIAJICTh CUCTEMOW 3HAaHMM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBICHHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

. c(hOpPMHUPOBAHHOCTh YMEHHM COOIONATH MPaBUJIA TIOJI30BAHUS XUMHUECKOU
MOCYJIOM W JTabOopaTOpHBIM OOOPYIOBAaHWMEM, a TAaKXKe TMpaBWIa OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TO BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;



. c(hOPMUPOBAHHOCTh yMEHUW IUIAHUPOBATh M BBIMOJIHATH XUMHUYCCKUHN
AKCHEPUMEHT (TIpEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPU HarpEeBaHUM, MTOJTYyUEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAHUHM, LIBETHBIE PEAKIIMHA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MAaCHOCTU TMpU OOpalleHuH C BElIeCTBAMU H
7a00paTOpHBIM  000pPYAOBaHUEM, MPEACTABIAThL PE3YNbTAaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX pPEAKIUil U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

. c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

. chOpMHUPOBAHHOCTh ~ YMEHHMH  coOJitofaTh  NpaBUjia  HKOJOTHYECKHU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBPAICHUS HX BPETHOTO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

. JUTsE 00YYaIONUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUM.

11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:
. c(hOPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMHUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (HYHKIMOHAJIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAaKTUYECKUX 3a1a4 U DKOJOTUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpelie;
. BJIaJICHUE  CHUCTEMOW  XUMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUIM JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIGKTPOHHBIE OpPOMTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KoBaJieHTHAas, MOHHAsI, METAILINYECKAs!, BOAOPOAHAS ), KPUCTAIIINYECKAsT pELIETKA,
TUIBl  XUMHUYECKUX  PEAKIHM, pacTBOp, DBJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAsT JIUCCOLMALIASA, OKHUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pPEaKUry, XUMHUYECKOE DPABHOBECHE); TEOPUH M 3aKOHBI (TeOpHs
ANEKTPOJIMTUYECKOM JIHcconmanuu, nepuogudeckut 3axkoH [[. M. Menpeneesa,



3aKOH COXPaHEHHsI MACChl BEIIECTB, 3aKOH COXPAHEHHMS U INPEBPALLCHUS dHEPIUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE ITOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA,

. c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPHU3HAKW TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

. c(OPMUPOBAHHOCTh YMEHHMM HCIHOJIb30BAaTh XWMUYECKYI0 CHUMBOJMKY JUIS
coctaBieHuss (OpMyd BEIIECTB M  YPAaBHEHHMH XHMMHUYECKHMX  pPEaKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBI ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U JIPYTHE);

. c(hOpMHUPOBAHHOCTh YMEHHI ONIPEEISATh BAJICHTHOCTD U CTENEHb OKUCIICHHUSI
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VWOHHAsl, METAJJINYECKAs), XapaKTep Cpelpl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIMHCHMI;

. c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIEHHOMY KJaccy/TpyIe
COEIMHEHU (IIPOCTBIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

. c(hOpMHUPOBAHHOCTh YMEHUI paCKpbIBATh CMBICH MEPUOANYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

. c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
xumuueckux snemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEJUHEHUH IO MEepUONaM U
rpynnaMm [lepuognueckon cucreMsl xumudeckux 3yemeHToB . 1. Menneneesa;

. c(OPMHUPOBAHHOCTh YMEHUW XapakTepu30oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

. c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKUE PEAKIHH TI0
pa3IMYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrolliyx BELIECTB, TEIJIOBOMY



ahdexTy peakunu, W3MEHECHHIO CTEIICHEW OKUCIEHUS JJIEMEHTOB, 00pPaTHMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

. c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATH YpPaBHEHUS pPEaKUUN pPa3IuYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

. cOPMUPOBAHHOCTh YMEHHUIl TMPOBOJIUTH PEAKIMH, MOITBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

. COPMUPOBAHHOCTh YMEHMH PpACKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

. c(OPMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM
peakuuu OT pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMHUECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunnumn Jle [latenne);

. c()OPMHPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMHUYECKHE IPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO POU3BOICTBA;

. c(OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ta30B MPU
XUMHUYECKUX PpEaKLMAX, MAacChl BEIIECTBA WM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOLIUX B pEaKIUU
BELIECTB, TEIJIOBOro 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

. c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBuUia MOJb30BAHUSI XUMHUYECKON
MOCYJI0OM W JTabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBINOJHEHHUIO JIaOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

. c(OPMUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpedbl pPacTBOPOB BEHIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temam «Metaib»y U «HeMetamnb») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
NOPEICTaBISATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu



ypaBHEHUH COOTBETCTBYIOIINX PeaKIuii U (OpMyIMPOBATH BHIBOIBI HA OCHOBE ATUX
pe3yJIbTaToB;

. c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

. chOPMHPOBAHHOCT,  YMEHHH  COONIOMATh  TpaBWja  OKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYAOBOH JESITEIBHOCTH B IICIISIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPEIOTBPAICHUS MX BPETHOTO BO3JICHCTBUS Ha OpPTaHNU3M YEJIOBEKA;

. TUTsI 00YYaIONUXCS ¢ OTPAaHUYCHHBIMA BO3MOXHOCTSIMHU 3JI0POBBSI: YMCHHE
MPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB U
XUMHUYECKUX SIBJICHUM;

. JUIA CJEMbIX W CHa0OBUIAMIMX OOYyYaloOUIMXCA: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
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HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne /i HpOrpAMMEL Beero KoﬁnTponLHHe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit bubnmoreka [JOK
11 3akoH u [leproanyeckas cucrema 3 1 https://m.edsoo.ru/7f41837c
' XUMHUYECKUX dieMeHToR /1. M.
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
13 XHMHICCKAC PCaKIIHH 6 1 1 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Meraner 6 . https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
22 Hewerauet o . ! https://m.edsoo.ru/7f41837c
23 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 2 bubnuoteka [JOK
' BEILIECTB https://m.edsoo.ru/7f41837c
Hroro no paszneny 17
Pasznen 3. Xumus v :Ku3Hb
bu6mmorexa [IOK
3.1 XHMHA 1 OKH3HE 4 https://m.edso0.ru/7f41837c
Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxrueckue fll3y'{ennﬂ :)Iﬁ;)baI;OBaTeﬂbele
padoThbI padoTbI pecype
[Ipenmer oprannueckoil xumuu, eé bubmumoreka [IOK
BO3HHUKHOBEHHUE, Pa3BUTHE U https://m.edsoo.ru/7f41837c
3Ha4yeHue. Teopus cTpoeHus
1 . 1
OpPraHUYECKUX COeAUHEHUN A. M.
byrneposa, €€ OCHOBHBIE
MOJIOXKEHUS
bubmuorexa [JOK
2 Craprosas pabora L 1 https://m.edsoo.ru/7f41837c
[IpencraBnenue o knaccudukanum bubnnorexa [HJOK
OpPraHUYeCKUX BEIIECTB. https://m.edsoo.ru/7f41837c
3 Howmenkmnarypa (cucremaruueckas) 1
U TpUBHAJbHbIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubnnoreka [JOK
TOMOJIOTHYECKUH PsiT https://m.edsoo.ru/7f41837c
5 MeraH 1 3TaH — IpOCTEUIINE 1 bubnuoreka [IOK
NPE/ICTABUTEIN AJKAHOB https://m.edso0.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f41837c
OTUJIEH U IPONUJIEH — bubnuorexa [JOK
7 IpoCTeNIINe IPeCTaBUTENN 1 https://m.edsoo.ru/7f41837c
QIKCHOB
[TpakTuueckas padota Ne 1. bu6mmorexa [IOK
8 «[lomyuenue sTUNIEHA U U3yUEHUE 1 1 https://m.edsoo0.ru/7f41837c

€ro CBOICTB»
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Aunkanuensl. byranuen-1,3 u

bu6mmoreka [IOK

9 Metwioyraauen-1,3. [lonyyenue https://m.edso0.ru/7f41837c
CHUHTETUYECKOr0 Kay4yyKa 1 Pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH bu6mmoreka [IOK

10 CTPOCHHS, TOMOJIOTUYCCKHUU PSII. https://m.edsoo.ru/7f41837¢
AleTuiaeH — npoCTeUImii
IIPEJICTaBUTEND aJIKUHOB

11 Bpluucnenus 1o ypaBHEHHIO bubmmorexa [IOK
XUMHYECKON peaKIiuu https://m.edsoo.ru/7f41837c

12 ApeHbl: OEH3011 ¥ TOTYOIL. bubnuoreka [IOK
TOKCHYHOCTH apeHOB https://m.edso0.ru/7f41837c
I'enerndueckas cBs3b bu6mmoreka [IOK

13 YIJIEBOIOPOIOB, IPUHAICKAIIUX K https://m.edsoo.ru/7f41837c
Pa3IMYHbIM KJ1accaM
[IpuponHbie UCTOUHUKHT bubnnoreka [JOK

14 YIJIEBOJIOPOIOB: MPUPOIHBIN Ta3 U https://m.edso0.ru/7f41837c
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKU
[IpupoHbIE HCTOYHHUKHU bubnnoreka [JOK

15 YTJIEBOJIOPOIOB: IPUPOIHBIN Ta3 U https://m.edsoo.ru/7f41837c
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ epepaboTKH
AJMUHUCTpAaTUBHAs KOHTPOJIbHAS bubnuoreka [IOK

16 pabora. KonrpospHas paboTa mo https://m.edso0.ru/7f41837c
pazneny «YTiaeBoIopoabh»
IIpenenpHbIE OAHOATOMHBIE bubnmnoreka [JOK

17 CIHUPTHI: METAHOJ U 3TAHOII. https://m.edso0.ru/7f41837c
Bonopoanas cBs3b

18 MHOroaTroMHbIE CIIUPTHI: bubnuorexa [IOK

OTUJICHI'JIMKOJIb YU TTIMLHECPHUH

https://m.edso0.ru/7f41837¢c
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@DeHOoJI: CTPOCHHUE MOJICKYJIbI,

bu6mmoreka [IOK

19 (bu3ryecKre 1 XUMUYECKHE https://m.edso0.ru/7f41837c
CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI u bu6mmoreka [IOK
areTaiabIeru. AIETOH https://m.edsoo.ru/7f41837c
OIHOOCHOBHBIE TIPEIETbHbIE bubnmoreka [JOK

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs https://m.edsoo.ru/7f41837c
U YKCyCHast
[IpakTuueckas padora Ne 2. bubnnorexa [HOK

22 «CBoiicTBa pacTBOpa YKCYCHOM https://m.edsoo0.ru/7f41837c
KHUCIIOTBI»
CreapuHOBas U OJI€MHOBAs bubnuorexa [JOK

23 KHCJIOTHI, KaK MPEICTABUTEIIH https://m.edsoo.ru/7f41837c
BBICHINX KapOOHOBBIX KHCIIOT
MBe11a KaK COJIM BBICHINX bubmuorexa [JOK

24 KapOOHOBBIX KHCJIOT, UX MOIOIIEE https://m.edso0.ru/7f41837c
JIICUCTBUE
CrnosxHble 3(hUpbI KaK MPOU3BOIHbBIE bubnnoreka [JOK

25 KapOOHOBBIX KHCIIOT. ['uaponu3 https://m.edso0.ru/7f41837c
CIIOKHBIX 2QHUpPOB

26 Kupsl: runponus, npuMeHeHue, bubnuoreka [IOK
OMOJIOrHYECKast POJIb KHUPOB https://m.edso0.ru/7f41837c
VYrieBoibl: coCcTaB, KiacCUpUKAIHSI. bubnuotexa [JOK

27 Baxxueiinve npeacTaBuTeINu: https://m.edsoo0.ru/7f41837¢c
TJII0K033, PPYKTO3a, caxaposa

o8 Kpaxman u nemnronos3a kak bubnnoreka [JOK
PUPOIHBIE MTOJIUMEPHI https://m.edso0.ru/7f41837c
KonTponbhas pabota no pazaeny bubnnoreka [JOK

29 «Kucnopoaconepxkarniue https://m.edsoo.ru/7f41837c

OpTaHU4YCCKUEC COCTUHCHU )
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OO61mas xapakTepucTHKa

bu6mmoreka [IOK

30 A30TCOJEPIKAIIMX OPTAHUYECKUX 1 https://m.edsoo.ru/7f41837c
COCIMHEHUN
) bubnunoreka [HOK
31 AMHHEL METHIIAMHH H QHHIIHH 1 https://m.edsoo.ru/7f41837c
AMUHOKHCIIOTHI Kak aM(pOTEpHbIC bubmumoreka [IOK
OpraHu4ecKHe COCAUHEHHS, UX https://m.edsoo.ru/7f41837c
32 OMOJIOrHMYeCKOe 3HAUCHHE. 1
[Tentuasl. benku kak mpupogHbIE
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI
33 OCHOBHBIE TTOHITHSI XUMUHU 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCMHEHHIA https://m.edsoo.ru/7f41837c
OcCHOBHBIE METOOBI CHHTE3a bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX 1 https://m.edso0.ru/7f41837c
coequnenuii. ITnactMmaccsl,
Kay9yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOJILHBIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesl
1 XUMHUYECCKUI JIEMCHT. ATOM. 1 bubmuorexa [JOK
DJIeKTpOHHAs KOH(DUTYpaALUs aTOMOB https://m.edso0.ru/7f41837c
bubmuorexa [JOK
2 Bxonnas pabora 1 1
JiHaA p https://m.edsoo.ru/741837¢
3aKOHOMEPHOCTH U3MEHEHUS bubnuorexa [JOK
CBOMCTB XUMHUYECKHX DJIEMEHTOB U https://m.edso00.ru/7f41837c
WX COSJMHCHUN TI0 TPYIIIaM U
nepuoaam. [lepuoaudeckuii 3aK0H
[Iepnonnueckas cucrema
3 XUMHYECKHUX 31eMeHTOB /JI. . 1
MenneneeBa, UX CBS3b C
COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB. 3HAYEHHUE TIEPUOTUUECKOTO
3aKOHA ¥ CUCTEMbI XUMHUYECKHUX
anemenToB .M. Meneneena B
pPa3BUTHUU HAYKH
Crpoenue BeniecTBa. XuMHUUYECKast bubnmnoreka [JOK
4 CBSA3b, €€ BUBI, MEXaHU3MBI 1 https://m.edso00.ru/7f41837c
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsizb
BanenTtHoCTSb. bubmuorexa [JOK
DIeKTpOOTpUIATEIbHOCTh. CTENCHD https://m.edsoo.ru/7f41837c
okuciieHus. BemecTsa 1
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Ilonsrtue o AUCIICPCHBIX CUCTEMAX.

bu6mmoreka [IOK

6 VcTHHHBIEC U KOJUIOUIHBIC PACTBOPHI. https://m.edso0.ru/7f41837c
MaccoBast 10J1s1 BEIIECTBA B PACTBOPE
Knaccudukanms 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYeCKUX COCTMHCHUI. https://m.edso0.ru/7f41837c
7 I'eneTnueckas cBsi3b
HEOPTraHNYECKUX BEIIECTB,
pa3IMYHBIX KIIACCOB
Kiaccudukanms XuMuaeckux bu6mmoreka [IOK
peaKiuii B HEOPraHHUECKOW U https://m.edsoo.ru/7f41837c
8 OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHS MacChI BEIECTB; 3aKOH
COXpaHCHHS U MPEBPAIICHUS YJHEPTUU
MIPH XUMUYECKHUX PEAKITHSIX
9 CxkopocTts peakuuu. O6patumbie bubnuorexa [JOK
peakiyn. XHMHYECKOE PaBHOBECHE https://m.edsoo.ru/7f41837c
[TpakTnueckas padora Ne 1. bu6mmoreka [IOK
10 «BrusHue pa3nuuHbIX (aKTOPOB Ha https://m.edso0.ru/7f41837c
CKOPOCTh XUMUYECKOU PEAKITUN
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. bubnuoteka [JOK
[ToHsATHE O BOJOPOTHOM TTOKA3aTene https://m.edsoo0.ru/7f41837¢c
11 (pH) pactBopa. Peakiuu noHHOTO
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPTaHMYECKUX BEUIECTB
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
12 peakuuu. [TonsiTre 06 smexTposmse https://m.edsoo.ru/7f41837c
pacIIaBoB M paCTBOPOB COJIEH
13 KonTponbHas pabora no pazaeny bubnnorexka [JOK
«TeopeTnyeckre OCHOBBI XUMHUN https://m.edsoo.ru/7f41837c
MerTanmbl, X MOJOXKEHUE B bubmuorexa [JOK
14 [MTeproanveckoii cucreme https://m.edso0.ru/7f41837c

XUMHYECKHUX deMeHTOB /JI. .
MengeneeBa 1 0COOCHHOCTH
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cTpoeHus aromoB. O61ue
¢u3nvecKkue CBOMCTBA METAIIJIOB

CrtaBel METAJLIOB.

bubmuoreka [JOK

15 DIEKTPOXUMHUCCKUI PsJT https://m.edsoo.ru/7f41837c
HaIIpsDKEHUN METaJUIOB
XUMHUYECKHEe CBOMCTBA BAXKHEHIITUX bubmuoreka [JOK
16 METaJUIOB (HATPUH, KA, KaabIHiA, https://m.edso0.ru/7f41837c
MarHui, aJllOMUHUN) U UX
COCTUHEHUH.
17 XUMUYECKUE CBOMCTBA XpoOMa, MEAU bu6mmoreka [IOK
U MX COCIAMHEHUIN https://m.edso0.ru/7f41837c
18 XHUMUYECKUE CBOMCTBA ITMHKA, bu6mmoreka [IOK
J)Kelle3a U UX COCIUHEHUN https://m.edsoo.ru/7f41837c
[IpaxTuueckas padora Ne 2. bubnnorexa [HJOK
19 "PerreHue SKCIIEpUMEHTAIBHBIX https://m.edsoo.ru/7f41837c
3a1a4 o teme «Metamib"
Hemeramibl, uX moJ0KEHHUE B bu6mmoreka [IOK
[epuonuyueckoii cucteme https://m.edsoo.ru/7f41837c
20 XUMHAYECKUX deMeHToB J[. U.
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB
®duznyecKkre CBOKMCTBAa HEMETAIITIOB. bu6mmoreka [IOK
21 AIoTpomus HeMeTaJuIoB (Ha https://m.edsoo.ru/7f41837c
npuMepe Kuciaopoaa, cepsl, pochopa
U YIIepo/ia)
29 XHUMHYECKHE CBOMCTBA raJIOT€HOB, bu6mmoreka [JOK
Cephl U MX COCIMHEHHIA https://m.edsoo.ru/7f41837c
23 XuMHYECKHEe CBOMCTBA a30Ta, bu6mmorexa [IOK
docdopa u ux coenuHeHUH https://m.edsoo.ru/7f41837c
24 XHWMHYECKHE CBOMCTBA yIiIepo/a, bubnnorexka [JOK

KpCMHUA U UX COE€OUHEHMI

https://m.edsoo.ru/7f41837¢c
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[IpumeneHnne BaxxKHEUIINX

bu6mmoreka [IOK

25 HEMETAIIJIOB U UX COSAMHECHUN https://m.edsoo.ru/7f41837c
O06o001IeH e U cHCTeMaTH3aIus bubnmoreka [JOK
3HaHMH 110 TeMe «Hemeraibiy. https://m.edsoo.ru/7f41837c

26 Bbruncnenus no ypaBHeHUsIM
XUMHAYECKHX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI
[TpakTuueckas padborta No 3. bubmuoreka [JOK

27 «Pernrenne sKcriepruMeEHTAIbHBIX https://m.edsoo.ru/7f41837c
3agad o teMe "Hemeramier"»

28 KonTponbHas padoTa no temam bubnnorexa [HOK
«Meraiutbi» u «Hemeraiby https://m.edsoo.ru/7f41837c
Heoprannueckue u opraHndeckue bubnnoreka [JOK

29 kuciotel. Heopranuueckue u https://m.edso0.ru/7f41837c
OpPraHU4eCKHUe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U bubnnorexa [HJOK
OpPraHUYeCKUE COCIUHCHHMS. https://m.edsoo.ru/7f41837c

30 I'enernyeckas CBS3b
HEOPTraHUYECKUX U OPTaHHUYECKUX
BEIICCTB
Ponb xumum B oOecrieueHnmn bu6mmorexa [IOK

31 AKOJIOTUYECKOH, SHEPTeTUUECKON U https://m.edsoo.ru/7f41837c
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
METUIIUHBI
IIpencraBnenus o0 0OIUX HAYYHBIX bubnuoreka [IOK

32 MPUHIIAIAX TPOMBIIIICHHOTO https://m.edso0.ru/7f41837c
MOJTYYCHHUSI BOKHEUIIIMX BEIIECCTB

33 UYenosek B MUpe BELIECTB U bubnuoreka [IOK
MaTepUayioB https://m.edso0.ru/7f41837c

34 XuMHS ¥ 3I0pOBbE YEIOBEKA bubmmorexa LJOK

https://m.edsoo.ru/7f41837¢c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHH

ChopMHPOBaHHOCTH MPEACTABICHUN O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHHU B MO3HAHUU
ABIIGHUN MPUPOAbI, B (OPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelieHuss MPAaKTUYECKUX 3aJa4 U SKOJIOTHYeCKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOIHOM cperie

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIararoIime MTOHATHS (Monexkyna, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKUMOHANbHAA ~ TpyMNa, paauKkans,  H30MEpHUsi, H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOJOPOIbL, KHCIOPOI- U
a30TCoACpIKAIIUE COCTUHEHUS, OMOJIOTUUECKH aKTUBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, IOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCAMHEHUS); TCOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranudeckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEIICHHSI O CBOWCTBAaX, COCTaBe, TMOJIYYCHHH U 0€30MacHOM
WCIOJb30BAaHUM BAXXHEWINX HEOPraHMYECKUX M OPraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa

1.3

14

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEePHblE MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aWMOCBS3b,  HCIIOJB30BAThH
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U
IIPEBPAILCHUI OPIraHUYECKUX COCIUHEHUIN

c(hOopMUPOBAHHOCTh YMEHHMM HCTOIB30BaTh XUMHUECKYIO CUMBOJIHKY
JUTSL COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpraHU4Y€CKUX BCHICCTB I MHIUIIOCTpallkd HMX XHMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMHpPOBAaHHOCT, YMEHWUW YCTaHABIWBATh MPUHAJJICKHOCTH
M3YYECHHBIX OPTraHMYECKHX BEIIECTB MO MX COCTAaBY M CTPOCHHUIO K
onpenen€éHHOMYy Kiaccy (Tpymme) CcoenuHeHHi (yriaeBOJOPOIbI,
KHCIIOPOJI U a30TCOAEpIKAIUE COCIUHEHUS, BHICOKOMOJICKYIISIPHEIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS IO CHCTEMAaTHYECKOU

Homenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEAETATh BUIBI XUMHUUECKON CBS3H B
OpPraHUYECKUX COCIUHEHUSIX (OJUHApHBIE U KpaTHbIE)

1.6

CopMupoBaHHOCTb YMEHUS MPHUMEHSTH: TOJOXKEHUS TEOpUU
CTpOEHUs oprannyeckux Beuiects A.M. byrnepoBa ans 00bsicHeHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPaHEHMsI MAaCChl BELLIECTB




2.1

Yraesogopoael.  Kucnopoaconmepxamuye U a30TCOAECpKAIINeE
OpraHUYEeCKUE COeANHEHUS. BBICOKOMOIIEKYISIPHBIE COSUHEHUS

CdopMupoBaHHOCTE YMEHUN TPHUBOIUTH TPUBHUAIBHBIC HA3BAHUS
OTJICIIBHBIX OPraHUYEeCKHX BEIIECTB (ITHUJICH, MPOIMJICH, AllCTHIICH,
STHJICHTIIMKOJb, TIUIEPUH, (eHON, (hopManbIeru, aneTalbIeTH/I,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCIIOTa,
CTeapuHOBAsl KUCJIOTA, TIIIOKO03a, (PYKTO3a, Kpaxmal, MeJUTI0NI03a,
TJIAIIAH )

2.2

ChopMHUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I'-IGCKI/IC U XUMHYCCKHUC CBOﬁCTBa THUITNYHBIX Hpe,[[CTaBI/ITeHeﬁ
pa3IMYHBIX KJIACCOB OPraHHUYECKUX BEIIECTB (METaH, TaH, STHIICH,
NpOMWICH, anetuieH, OyramueH-1,3, mermnOyraauen-1,3, GeH3o,
METaHOJI, 3TAHOJI, THICHIJIMKOJb, TIHIEPUH, (EHOJ, alleTalbIeTuI,
MypaBbHHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a, KpaxMall, [eJUTI0JI03a,
AMHHOYKCYCHasi KHCJIOTA)

2.3

2.4

3.1

3.2

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXKJYy THUIUYHBIMU MPEACTABUTEIIAMU  PA3JIUYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YpPaBHEHUSMHU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIINHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT

ChopMUpOBaHHOCT ~ YMEHMSI ~ XapaKTepU30BaTh  UCTOYHUKHU
YIIIEBOAOPOAHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, yrojb), CIIOCOOBI
UX TepepaboTKM U MPaKTHUYECKOE IPUMEHEHHE IMPOJYyKTOB
nepepadoTKu

XUMHS U KU3Hb. PacuéThl

ChopMHpPOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJaX HAay4YHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XHWMHHU
MpU WU3YyYEHUU BEIIECTB M XUMHUYECKUX SIBJICHUHN (HaOIro[eHueE,
U3MEpEeHHe,  OKCIEPUMEHT,  MOJETUPOBaHUE),  HCIOJIb30BaTh
CHUCTEMHBIE XHWMHUYECKHE 3HAHUs Ui TIPUHATHS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

ChopMHpPOBAaHHOCT, YMEHHI COONIOATh TIPaBHJIA TOJIH30BAHUS
XUMHUYECKON TOCyAol U 1abopaTopHBIM 000pYAOBaHHEM, a TaKKe
ImpaBujia 06paHIeHI/I5[ C B€IICCTBAMH B COOTBETCTBHUH C MHCTPYKIUAMHA
IO BBITIOJIHEHUIO Ta00PaTOPHBIX XUMHUYECKUX OMBITOB

3.3

ChopMupoBaHHOCT, ~ YMEHMH  IJIAHUPOBaTb U BBIIOJHSTH
XUMHUYECKHM SKCIIEpUMEHT (TpeBpalleHrs OpraHMYeCKHUX BEIEeCTB
[IPU HArpeBaHUHM, IIOJIyYCHHE OTUJICHA M U3Y4YCHUE €r0 CBOWCTB,
KAUECTBEHHBIC pEaKIUM OPraHWYECKHX BEIIECTB, JEHATypalus
O€eJIKOB NP HArpeBaHUH, [IBETHBIE PEaKIIUN OEIKOB) B COOTBETCTBUHU
C TpaBUJIaMU TEXHUKU O€30MacCHOCTH MPHU OOPAILIEHUH C BELIECTBAMU
U J1a00paTOpHBIM  00OpYIOBaHMEM; NPEACTABIATh PE3YIbTaThl
XUMHYECKOTO JKCIIepUMEHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakUuil U (GopMyIupoBaTh BHIBOJBI Ha OCHOBE
JTUX PE3yIbTAaTOB

3.4

CdopMupoBaHHOCTH ~ YMEHHH  TPOBOAWTH  BBIYUCICHUS IO
XUMHUUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIECTBA WJIM TPOAYKTa PEaKIUU MO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEUIECTB UJIU MPOIYKTOB PEAKIIUN)




3.5

CdopMHupOBaHHOCTH YMEHHI KPUTUYECKHU aQHaIIM3UPOBATH
XUMHYECKYI0 HH()OPMAIIUIO, MOJIy9aeMyI0 M3 Pa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoi nHdopmaiuu, cetb IHTepHET U npyrue)

3.6

ChopMupoBaHHOCT yYMEHHMI COOMIOJaTh MpaBHila HKOJIOTHYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOW AEATEIHHOCTH B
LEJIAX COXPAHEHUS CBOEro 310POBbS M OKPYKAIOLIEH NpUpOIHON
Cpellbl, OCO3HABATh OMACHOCTb BO3JECHCTBUS Ha JKUBbIE OpraHU3MBbI
OIpe/IeNIEHHBIX OPraHMYECKUX BEILECTB, IOHUMAas CMbICI IT0Ka3aTelis
I[TAK (npenenbHO AONYCTUMON KOHLEHTpPALMH), MOSCHATh Ha
IpHUMepax CrocoObl YMEHbIIEHHS! M HPEAOTBPALIEHUs UX BPEIHOIO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

11 KITACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Bnanenue cucremMoil XMMHMYECKMX 3HAHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToOM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHBIC OpOHMTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKass CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBI 00BEM, KPHUCTAUIMYECKAs PEHIETKA, THUIBI XUMHUYECKUX
peakuuii (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- u
SH/I0TEPMHUUYECKUE, pEaKI[UH HOHHOTO 0OMEHa), pacTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAS JIUCCOLMALMS, OKHUCIUTEND,
BOCCTAaHOBUTCIIb, CKOPOCTbH XUMHYIECKOM PCaKkinn, XHUMHUYCCKOC
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIEKTPOIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€301MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTraHUMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa

ChopMupoBaHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSA3b M3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA TPHU OIMCAHUM CTPOEHUS M CBOMCTB HEOPTraHWYECKHUX
BEILECTB U MX IPEBPALICHUN; BBIABIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATHSAMHU u MIPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMM METOJIaMH HAY4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM (HAOMIOoJeHHe, H3MEpEeHHUe, SKCIIEPUMEHT,
MOJIETUPOBAHUE)

1.4

ChopMupoBaHHOCTE YMEHHI ONPENENATh BAJCHTHOCTh U CTENEHb
OKHCIICHHSI XUMHUYECKHX OJJIEMEHTOB B COCIUHECHHSAX Pa3IUIHOTO
COCTaBa, BHJ XUMHUYECKOM CBs3M  (KOBaJCHTHAasl, HMOHHAs,
MeTaJUTM4YecKast, BOJOPOIHAS ) B COSAUHEHHSX, TUI KPUCTAIUTMICCKON
PEHIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIsipHasi, HIOHHAs,
MeTaJUTHYeCKas)




1.5

1.6

1.7

CdopmupoBaHHOCTH YMEHHII OMpeNesaTh XapakTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COSAMHEHUMN

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIUPOBATH XUMHUYECKHE
peaKkuuu Mo pa3IMYHbIM MPU3HAKaM (YUCITY U COCTaBYy Pearupyroumx
BEIIECTB, TEIIOBOMY J(QexTy peakuuu, H3MCHCHHIO CTETICHEH
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  DPEaKIHH,  Y4acCTHIO
KaTajau3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS pEaKIUi
pa3JIMYHBIX THUIIOB, IMOJHBIE U COKPALLIEHHBIE YPaBHEHUS PEaKLUM
WOHHOTO OOMEHA, YYHMTHIBAasl YCJIOBHS, MPU KOTOPBIX 3TU PEAKIUU
UIYyT 10 KOHIA

1.8

1.9

1.10

1.11

2.1

CdhopMupoBaHHOCTb YMEHUM MIPOBOJIUTH peakuuu,
MIO/ITBEP K IAOLIIE KayeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BELIECTB, PACMO3HABATH OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOILKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKlnid

ChopmupoBaHHOCTE YMEHUN OOBICHATH 3aBUCUMOCTbH CKOPOCTH
XUMUYECKON PEaKIUy OT pa3InuHbIX (PaKTOpOB

CpopMHUpPOBAaHHOCT, YMEHHM OOBICHATH XapakTep CMEHICHUS
XUMHUYECKOIO PaBHOBECHS B 3aBUCMOCTH OT BHEILIHETO BO3ACHCTBUS
(mpunnun Jle HlaTtenbe)

OO6mrast 1 HeOpraHU4ecKask XUMUS

CpopMHUpOBaHHOCTh YMEHHUN pPaCKpbIBaTh CMBICH [lepuoaudeckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO M  MPOTHOCTHYECKYIO
byHKIIUN

2.2

2.3

ChopMupoBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHX DJEMEHTOB |—4  mepuonoB
[Tepuonnueckon CHUCTEMBbl  XHMHYECKHX  DIIEMEHTOB JI..
MemieneeBa, UCIIONIB3YS MOHITHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNe YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKHUX DJIEMEHTOB W MX COCIMHEHUU MO MEPUOAaM U
rpynnam [lepronndeckoil CUCTEMBI XMMHYECKHX 3jieMeHTOB J[.U.
Menneneena

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEMISCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKIAaTh CYIIIECTBOBAHUE TEHETUYECKOU CBSI3U MEXKTY
HEOPTaHWYECKMMH  BEIIECTBAMH C  TIOMOIIBIO  YpaBHCHHMA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi

2.4

ChopmupoBaHHOCTE YMEHHI yCTaHABIMBATh IPUHAICKHOCTH
HEOpPraHMYECKUX BEIIECTB [0 MX COCTaBY K OMPEIEIEHHOMY KJIaccy
(rpymme) coequHeHuH (POCThIE BEIIECTBA — METAJUIBI 1 HEMETAILIBL,
OKCH/Ibl, OCHOBAHHMSI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COITH)

2.5

ChopMuUpOBaHHOCTH YMEHUH HCIIOJIB30BAaTh XHMUYECKYIO CHMBOJIUKY
JUIL  COCTaBJIEHUS (OPMYN BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakmuii, cuctematndeckyro HoMeHkIaTypy (IUPAC) u TpuBnansHbie




Ha3BaHUS OT/ACIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbI ras,
YIJIEKUCIIBIA Ta3, aMMUaK, Tall€Has W3BECTh, HEraméHas H3BECTb,
MMUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMHUpOBaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHYECKHE CBOIMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, IMOATBEPKAAThH CYIIIECTBOBAHUE TEHETHUECKON CBSI3U MEKIY
HEOPTaHWYECKUMH  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHHMA
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHIA

2.7

ChopMUpOBAaHHOCTH ~ YMEHHWH  IUIAHUPOBaTb H  BBIOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3iioKeHUEe TNepOKCHIa BOJAOpOJa B
MPHUCYTCTBUU KAaTaJIN3aTOPa, ONPEIelICHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBIO YHHBEPCAJIBHOTO HMHIUKATOPA, BIUSHHUE Ppa3THMYHBIX
(GakTOPOB Ha CKOPOCTh XUMHUECKOW PEAKIMH, PEAKIIMA HOHHOTO
oOMeHa, KaueCTBEHHBIE PeaKluu Ha CyiabdaT-, KapOOHAT- M XJIOPHU/I-
AQHMOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4
o reMam «MeTayute» 1 «HemeTans») B COOTBETCTBHH C TIPABUIIAMHU
TEXHUKH OE€30MacHOCTH TMpH OOpalIeHHH C BEIIECTBAMU U
a0opaTOpHBIM  00OPYNOBAaHMEM;  NPEACTABIATh  PE3YyJIbTATHI
XUMHYECKOTO JKCIEpUMEHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOINX peakUuil U (OpPMYIMPOBATH BBHIBOJBI HA OCHOBE
ITHX PE3yJbTaTOB

2.8

2.9

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUJIa MOJIb30BAHUS
XUMUYECKON TMOCYION M J1abopaTOpHBIM 00OPYIOBAaHUEM, a TaKKe
MpaBmUIIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

C(I)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ XapaKTCPU30BaATb XUMHUYCCKHUC
IMPONLECCHI, JCKAIME B OCHOBC IMPOMBIINIJICHHOTO IMOJTYYCHUA cepH0171
KHCJIIOTBI, aMMHaKa, a TaKXcC C(I)OpMI/IpOBaHHOCTI) Hpe)ICTaBHCHI/Iﬁ 00
06IHHX HAay4YHBIX IIpUHOUIIAX W  OKOJOTMYCCKHUX npo6neMax
XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U )KU3Hb. PacyéThl

3.1

3.2

3.3

ChopMupOBaHHOCTH MPEACTABIECHUI O XMMHUYECKON COCTaBIISAIOLIECH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJM XMMHMHM B IO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOIUMOW JUIs
pelieHusl MPaKTUYeCKUX 3aJad M HKOJOTMYECKM OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOJIHON cpesie

CdopmupoBaHHOCTH yYMEHUN KPUTHYECKU AQHAJIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, mojaydaeMyro M3 Pa3HbIX HCTOUYHUKOB
(cpeacTBa MaccoBO KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopMHUpPOBAaHHOCT, YMEHHH COONIOAATh TMpaBHJia SKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOHM JEATEIHOCTH B
LEISAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH NPUPOIHOU
Cpebl

3.4

Oco3HaBaTh OMacHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbl
ONpeNeEHHBIX BEIIEeCTB, IMOHMMas cMbica mnokazarens [1/K,
TOSICHATH HAa MMPUMEPaxX CIOCOObI YMEHBITICHUS ¥ TIPEIOTBPAIICHUS X
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa




3.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  MPOBOAUTH  BBIYMCICHHS  C
WCIIOb30BAaHUEM TOHSITUSL «MAacCOBasi J0JIs1 BELIECTBA B PACTBOPE,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMHUYECKHX PEaKIHSIX, MacChl
BEIIECTBA WK 00BbEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0BbEMY OJIHOTO M3 YYacTBYIOIIUX B PEAKIMU BEIIECTB,
TEIUIOBOTO AP (PEeKTa PeaKuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIECTB, IPEBPALLEHUS M COXPAaHEHUS YJHEPTHU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

Teopernueckre OCHOBBI OPraHUYECKON XUMHUU

[Ipenmer opraHnyeckol XUMUHU: €€ BO3HHMKHOBEHHUE, Pa3BUTUE W 3HAYEHUE B
[OJIyYEHUM HOBBIX BEILECTB U MaTepuajoB. Teopuss CTPOECHHS OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykrypHble (HOpMYIbl OpPraHUYECKHX BEMIeCTB. [ OMOJIOTHS, W30MEpUSs.
XHUMHUECKas CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.
[IpencraBnenne o KaccuGUKAIUN OPraHUISCKUX BEIIECTB

Homenkiiarypa oprannueckux COeAUHEHUN (CHUCTeMaTH4ecKas) U TPUBHAIbHBIC
Ha3BaHUs BaXKHEUIINUX NPEJICTABUTEIICH KIIACCOB OPraHUYECKHUX BEILECTB

2.1

2.2

Yri1eBo10pObI

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psif. MeTaH U 3TaH — npocTermne
IPEJCTaBUTENIN QJIKAHOB: (PU3UYECKHE M XUMMUYECKHE CBOMCTBa (peakuuu
3aMEIIEHUS U TOPEHUs), HaXOXKICHHUE B IPUPOJIE, TIOTYyUYEHUE U IPUMEHEHHE

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUM psaa. OTWIEH U NpPONUIEH —
IPOCTEHIINE TNPEACTABUTEIN AJIKEHOB: (PU3MUECKHe M XUMHUYECKHE CBOMCTBa
(peakuuy TUAPUPOBAHUS, TaAJOTEHUPOBAHUSA, THUJpaTallUM, OKHUCIEHUA U
MOJIMMEPU3ALMH ), T0JIy4eHHE U IPUMEHEHUE

2.3

Anxaguensl: Oyraauen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakKHEWIIHE
XUMHUYECKHUE CBOMCTBaA (peakuusi mosmuMepusaiuu). [lomydeHue CHUHTETHMYECKOTo
Kay4yyKa U pe3uHbI

2.4

2.5

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHHUS, TOMOJIOTUYECKUHA psii. ALIETUIEH —
MPOCTEHIINA TIPEACTaBUTENb aJKHMHOB: COCTaB, CTPOECHHE, (UINYECKUE U
XMMUYECKHE CBOMCTBA (peakUH T'MIpUPOBAHMs, TaJOr€HUPOBaHMS, THApaTaLlUy,
TOpPEeHMs] ), OJIyYeHUE U PUMEHEHNE

Apensl. ben3zon: cocras, cTpoeHue, Gpu3nYeckue 1 XMMUYeCKHe CBOUCTBA (peakLuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJyYEHHE U NMpPHUMEHEHue. ToJyond: COCTaB,
cTpoeHue, pU3NYecKue U XUMHUYECKHE CBOWMCTBA (peaklUu TraJloreHUpPOBAHUS U
HUTPOBaHUs), MOIY4YEHHE W NpUMEHeHHe. ToKCHYHOCTh apeHoB. ['eHeTHueckas
CBSI3b MEXKY YIVIEBOJOPOJAAMH, IPUHAUIEKAIIMMHU K Pa3IMYHbIM KJI1accaM

2.6

[IpupoaHbIE HCTOYHUKH YTIAEBOIOPOAOB. [IpupoaHblii Ta3 1 MOMyTHBIE HEDTIHBIC
razel. Hedte u e€ mpoucxoxnenne. CrocoObl mepepaboTKu HePTH: TeperoHKa,
KPEeKUHT (TepMUYECKHUH, KaTaluTUdeckuil), muponu3. [IpoaykTel mepepaboTku
He(TH, UX TPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObiTy. KameHnuslit yromp u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

3.1

[IpenensHble 0OTHOATOMHBIE COIUPTHL. METaHOM M 3TAaHOJ: CTPOeHHE, PU3NIECKUEe U
XUMHYECKHE CBOMCTBA (PEaKIMK C aKTUBHBIMH METAJUIaMU, TaJIOT€HOBOI0POIaMH,
rOpeHue), NpUMEHEHHe. BomopoaHble CBA3M MEXIYy MOJIEKYJaMU CIUPTOB.
JleficTBrEe METaHOJAa M 3TAaHOJIA HAa OPraHW3M 4YeJIoBeKa. MHOroaTOMHBIE CITUPTHI.
OTWIEHTIUKOIb U TIMLEPUH: CTpOeHHe, (U3NYEeCKHe M XUMHUECKHE CBOICTBa
(B3aMMOAEHCTBUE CO IIEJOYHBIMH METaUIaMH, KaueCTBEHHAs peakuus Ha
MHOrOaTOMHble cnupThl). /JlelicTBue Ha opraHu3M 4enoBeka. [IpumeHeHue
IIALEPUHA U ATHIICHTIIUKOJIS

3.2

deHoIt: CTpoeHNE MOJIEKYIIBI, (PU3NYECKre U XUMHUYECKUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue genona




3.3

3.4

3.5

3.6

4.1

4.2

5.1

Anpneruasl 1 KeToHbl. DopMmanbpAeru, aueTaabAeTHI: CTpoeHHe, GU3NYecKue U
XMMUYECKHE CBOMCTBA (peakUUH OKHCICHHMS U BOCCTAHOBJICHMsS, Kaue€CTBEHHBIE
peaxkiuun), noJy4eHue U NpUuMEHEHUE

OAHOOCHOBHBIE MpeNeIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHasi U YKCYyCHas
KHUCJIOTBI: CTpOeHHE, GU3NYECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA, O0IIMe AJIs
KJ1acca KUCIIOT, peakIus dTepuuKaIim), MoydyeHne 1 npuMeHenne. CTeapuHoBast
1 OJIEMHOBAs KUCJIOTHI KaK MPEICTaBUTEIH BBICIINX KAPOOHOBBIX KUCIOT. MbL1a Kak
COJIM BbICHINX Kap60HOBbIX KHCJIOT, UX MOIOIICEC ﬂeﬁCTBHe

Crnoxubie 3GUpbl KaKk MPOW3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. XKupswl. ['mapomus xupos. [Ipumenenne >xupoB. buojornyeckas poJib
KUPOB

YTrneBoabl: cocTaB, KIAacCU(PUKALUS YIIIEBOJAOB (MOHO-, AHW- M TOJIMCAXAPHUIBI).
I'moko3a — mpocTedmmii MOHOcaxapui: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢du3MuecKkre U XUMHYECKHE CBOMcTBa (B3aumoeiictBue ¢ rumpokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIEHHE,
OpO’KEeHUE TIFOKO3bl), HAXOXKICHHUE B IIPUPOJIC, IPUMEHEHHUE, OMOIOTHYESCKAs POJIb.
®orocunte3. DPpykro3a Kak H30Mep TIUIIOKO3bl. Kpaxman M 1emnono3a Kak
npupojHbie nojduMepsl. CTpoeHue Kpaxmana Hu IeJuTosio3bl. dusnyeckue u
XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIPOJIn3, KAUeCTBEHHAS! PEAKIIUs C UOTOM)

A3oTcoiepikaliie OpraHu4eckie CoeIMHEHUs

AMUHOKHCIOTHl Kak aMm(oTepHbIe OpraHHuYecKue coequHeHus. Duszndeckue u
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumepe IiMuMHA). buonormyeckoe
3Ha4E€HHE aMMHOKHUCIOT. [lenTuasl

benku kak mnpUpOAHBIE BBICOKOMOJIEKYISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAS U TpPETUYHAs CTPYKTypa OeslKoB. XHUMHUYECKHUE CBOWCTBA OEIKOB:
TUIPOJIN3, ACHATypalusl, KAYeCTBEHHbIE peakluy Ha OeIKu

BricokOoMoOneKy s pHbIE COSMHEHMS

OCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHU, CPEIHAA MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COEAMHEHUH —
MIOJINMEPHU3aLUs U IOJMKOHIEHC AL

5.2

3KCH€pI/IM€HTaJ'H)HBIe MCTOAbl H3Yy4YCHHA BCIICCTB H HUX npeBpameHHﬁ:
O3HAKOMJICHHUEC C 06p33L[aMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,
Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KITACC

Kon
1

11

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMHYeCKU dJeMeHT. AToM. Sapo atoma, M30TONBI. DJIEKTPOHHAS 000JOYKa.
DHepreTuyeckue ypoBHH, MOJYPOBHU. ATOMHBIC OopOMTaNH, S-, P-, 0-37€MEHTHI.
OCc00EHHOCTH pacIpeAesICHHs] JIEKTPOHOB MO OpPOUTANIIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ileprnonnueckas cucreMa XUMUYECKUX daeMeHToB JI.1.
MenpeneeBa. CBsi3b MNEPUOAMYECKOrO0 3akoHa U Ilepuogmyeckoil CHCTEMBI
XuMuyeckux 3yieMeHToB JI.M. MeHneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTBIX M CIOXKHBIX BEHIECTB IO TPYIIaM W TEPUOIAM.
3HayeHHUe NEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHYECKasi CBsI3b. Bubl XUMHUECKOU CBsI3U (KOBaJCHTHAs
HEMNoJIsIpHasl U MOJsipHas, UOHHAs, MeTayinueckasi). MIoHbI: KaTUOHBI U aHUOHBI.




Mexanu3mbl 00pa30BaHUS KOBAJICHTHONM XHMMHYECKOH CBs3u (OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN). BogmopoiHas cBs3b

1.4

BanenTHOCTSE. BHGKTPOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUSA

1.5

1.6

BemectBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEILIECTBA. THIbBl KPUCTAIIMYECKUX PELIETOK. 3aBUCHMOCTb CBOWCTBA
BEIIECTB OT TUIIA KpUCTAIN4YecKoi pemérku. [lonarue o nucnepcHbIX cucTeMax.
HcTuHHBIE U KOJUIOWHBIE PACTBOPHI. MaccoBasi 10151 BEILIECTBA B pacTBOPE

Knaccudukanus HeopraHudeckux coeanHeHuid. HoMeHkmaTypa HeOpraHu4ecKux
BELICCTB

1.7

1.8
1.9

Xumuueckast peakius. Kiaccuukanust XdMUYeCKUX Peakluii B HEOpraHUYeCKOM
Y OPraHMYECKON XMMHUHU. 3aKOH COXPAHEHMS MACCHI BEILECTB, 3aKOH COXPAaHECHMS U
IIPEBPALLEHUS SHEPTUH IPU XUMHUUECKHUX PEAKLIMSIX

CKOpOCTb peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

OOparumbie peakuuu. XHUMHUYECKoe paBHOBecHe. DakTOpbl, BIUSIOMIAE Ha
cocrosinue xumuieckoro paHosecus. [Tpunnun Jle [llarense

1.10

DnekTponuTrueckas aucconuanusa. CunbHble W claOble 3eKkTpoiuThl. Cpema
BOJIHBIX PAacCTBOPOB BEUIECTB: KHCTasl, HEHTpaIbHAs, IMIEIOYHAs. Peakiuum HOHHOTO
oOMeHa

1.11

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

2.1

HeOpraHI/IquKaﬂ XUMUA

Hemeramnsl. [lonoxxenne HemeramwioB B [leprogudeckoil cucreMe XMMHYECKHX
aemeHToB J[.M. MenneneeBa U1 OCOOCHHOCTH CTPOEHHUsI aToMOB. Dusnueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAJIOB (HAa IIpUMEpEe KUCIOPOJa, CEpBI,

docdopa u yraepoaa)

2.2

2.3

XUMUYECKHE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJOTeHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M HMX  COEAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPKAIUX ~ KUCIOT, BOJOPOJIHBIX coenuHeHuil). Ilpumenenue
BaXHEHIITNX HEMETAJUIOB M X COSINMHEHHNH

Meramnbl. Ilomoxenne wmertaiioB B Ilepmoandeckoil cHCTeME XHMHMYECKUX
annemeHToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHHs 3JEKTPOHHBIX 000J0YEK
aToMoB MeTtayuioB. O0mue usnyeckue cBoiicTBa MeTayioB. CIjlaBbI METAJIJIOB.
DNEeKTPOXUMHUYECKUH psijl HApsHKEHUH METaJlJIoB

2.4

XUMUYEeCKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATpUM, Kalmuil, KaabIuil, MarHuH,
ATIOMUHUMA, [IMHK, XpOM, JK€Je30, MeIb) W WX coenuHeHuil. OOmmue crnocoOb
MoJTydeHus: MeTaiioB. [I[puMeHeHre MeTalioB B ObITY M TEXHUKE

2.5

I'enetnueckas CBSI3b HCOPTaHNUYCCKUX BCIICCTB, IMPUHAJICKAINNUX K PA3TITUIHBIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B oOecrnedyeHUHU 3KOJI01"I/I‘-ICCKOI71, BHGPPeTquCKOﬁ )51 HHIHCBOﬁ
6630HaCHOCTI/I, Pa3BUTHUU MCOAWIIUHBI. IlousTue o HAay4YHBIX METOJaX ITO3HAHUSA
BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 00 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYYCHUS
BOXHEHIIMX BEHIECTB. YEJNIOBEK B MHUpPE BEIIECTB M MaTEPHAIOB: Ba)KHEUIIIHE
CTPOUTENBHBIE MAaTE€pUAIIbl, KOHCTPYKLIMOHHBIE MaTEpHaibl, KpPAacKH, CTEKJIO,
KepamMuKa, MaTepualibl JUIsl JJIEKTPOHWKH, HAHOMATEpHUAIbl, OPraHUYEeCKHE |
MUHepaJIbHbIE yI00pEeHUs

3.3

XuMHsT W 3J0pOBBE YEJIOBEKA: IMpaBWIa MCIOJIb30BAaHHUS JIEKAPCTBEHHBIX
MpenaparoB, IpaBuja 0€30MMaCHOTO UCIIOIH30BAHUS MTPENapaToB OBITOBON XMMHH B
HOBCEIHEBHOU KU3HU
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