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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha ypOBHE CpeIHEro odmero oOpa3oBaHUS
pa3paborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®eneparuu», TpeOoOBaHMI K
pe3ynbTaTaM OCBOEHHUS (denepanbHO 00pa3oBaTeIbHONM MPOrPaMMBbI
cpennero o6mero ooOpaszoBanus (POII COO), npencraBIeHHBIX B
denepanbHOM TocyAapcTBEHHOM oOpa3zoBarenbHOM crangapre COO, c
yuétom KoHIuenmuu mnpenojaBaHusi y4eOHOro mnpeaMera «XUMUs» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon denepanuu,
pean3yIoNMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbBI, U OCHOBHBIX
nonoxkeuuit  «Ctparerus  pa3BuUTHUS BOCIUTaHUsT B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K
OTpeeIeHUI0 OOIIeH CTparerud OOy4YeHHMs, BOCIIUTAHUS U Pa3BUTHS
oOy4Jaronmxcsi Cpe/ICTBaMH yueOHoro mpeamera « Xumusi» s 11 kmacca
Ha 0a30BOM YypOBHE COCTaBWJIM KOHIeNTyajdbHbie mosnoxeHuss OI'OC
COO o B3aMMOOOYCIOBIEHHOCTH LIEJIEH, COAEpP’KAHUA, PE3yIbTaTOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHU3alNY, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIMM 3TAIlOM peau3aluy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IICHHOCTEH,
OPUCYIIMX IIEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHUs. OTH
IIEHHOCTH KacaloTcsd T[IO3HAHMS 3aKOHOB TMPHUPOJbI, (PopMUpOBaHUS
MHUPOBO33pEHUA U OOIICH KyJIbTYphl YETIOBEKA, a TAKKE IKOJIOTHUYECKU
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M IPHUPOAHOU Cpefe.
Peanmsyercs xmmmueckoe oOpa3oBaHue OOydaloOlmUXCs Ha YPOBHE
cCpenHero oO0mero o0pa3oBaHUS CpPEICTBAMH Y4YEOHOro MpeameTa
«XuMHus», COAepKaHUE U TOCTPOCHUE KOTOPOrO OIPEIEICHbl B
MporpamMMe 1Mo XHUMHHU ¢ YIETOM CIeIT(DUKN HAYKH XUMUH, € 3HAUCHUS
B TO3HAHUW TPHUPOABI U B MATCPUATHLHOHN JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IeJeH U MPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero oomero obpaszoBanus B Poccuiickoit
denepanun.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HTPAcT 0COOYIO
poJib B COBPEMEHHOW IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl



MaTepuagbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIax B (hopmupoBaHHE
pPAalMOHAJIBHOIO HAYYHOTO MBINUIEHUS, B CO3JaHHE LEJIOCTHOIO
Ipe/CTaBiIeHUs] 00 OKPY’KAIOLIEM MHpE KaK O €AMHCTBE MNPUPOIBI U
4esioBeKa, KOTopoe (OpMHUPYETCS B XHMHUU Ha OCHOBE IOHUMAaHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aWMOCBSI3U
MEXIy CTPOEHHUEM BELIECTB, X CBOMCTBAMU M BO3MOKHBIMHU O0JACTSIMU
MIPUMEHEHUS.

TecHO B3auMOAEWCTBYsI € JPYTMMH €CTECTBEHHBIMH HAayKamH,
XUMHMSI CTajla HEOThEMIIEMOM YaCThIO MUPOBOM KYJIBTYphl, HEOOXOIUMBIM
YCIOBHEM YCHEIIHOIO TpyAa W JKU3HU KaXKJIOro 4YieHa oOIIecTBa.
CoBpeMeHHas XMMHsI KaK HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKUX
TEXHOJOTMIl  HampaBjl€eHa Ha  peUleHHe TIJIOOAJbHBIX  MpodiIemM
YCTOWYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTHUYECKOM,
MUIIEBOMN, 3KOJIOTUYECKON O€30MaCHOCTH U OXpaHbl 3JOPOBBSI.

B cootBercTBHM ¢ OOmMMMH MENIMA W TPUHIUIAMH CPETHETO
obmiero oOpa3zoBaHusi cojaepxaHue mnpeamera «Xumus» (11 kiacce,
0a30BbIl YPOBEHb H3yU€HHUSI) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha
OOIIEKYJBTYPHYIO HOJrOTOBKY OOYyYaroluxcs, HEOOXOIUMYIO0 UM Jis
BbIPaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B
KU3Hb COIMYMa, MPOJIOJDKEHUST 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE
CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBigOmKUMU IpeaMeTa « XUuMUs» SBISIOTCS 0a30Bble KYPChl —
«Oprannueckas xumus» ©u «OOmas U HEOpraHUYecKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEP)KAHHUSI KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOM HayKd: CHUCTEMa 3HAHWUW 10 HEOPTAaHWMYECKOW XHMHH (C
BKJIIOUEHUEM 3HAHMM M3 OOlEed XUMUU) M OpPraHUYECKOM XUMHHU.
@opMHpOBaHUE JAHHOW CUCTEMBbl 3HAHUW IIPU HM3YyYECHHH IpeaMeETa
o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSITH, 3aKOHOB U TEOPHIA XUMHH.

Crpykrypa couepxkaHusi KypcoB — «OpraHudeckass XUMHsSD H
«O0mast 1 HeopraHuyeckas XUMHsD» C(HOPMUPOBAHA B IpOrpaMMme IO
XUMHM Ha OCHOBE CHCTEMHOr0O I0AXO0/Ja K U3YYEHHIO Y4eOHOro
Marepuasa M OOyCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUI Ha ONpEeNeIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHHM BEIIECTBA pPAacCMAaTPUBAIOTCS HA  YPOBHE
KJIACCHYECKON TEOPUHU CTPOCHHMSI OPTaHUYECKUX COCAMHEHUN, a TAKXKeE Ha
YPOBHE CTEPEOXMMHUYECKHUX U JIEKTPOHHBIX IIPEICTABICHUA O CTPOCHUU
BemiecTB. CBeneHHss 00 HM3ydaeMblX B Kypce BEUIECTBax JalOTCs B



Pa3BUTHH — OT YIJICBOJOPOIOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
COeMHEHUUA. B Kypce OpraHMyeckod XHMHUH IIOJIy4aroT pPa3BUTHUE
chopMHUpOBaHHBIE Ha ypOBHE OCHOBHOTO o00Imiero oOpa3oBaHus
MEpBOHAYAIIbHbBIC MpEACTaBICHUS 0 XUMUYECKOU CBSI3U,
KJIacCU(UKAIMOHHBIX ~MPHU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKOU peaKIuu.

[Tox HOBBIM YTJIOM 3peHUS B IIpeaMeTe «XUMUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3YYCHHBIM HAa  YPOBHE OCHOBHOIO  OOIIEro
0o0pa3oBaHUs TEOPETHUUECKUI MaTepual U (aKTOJIOTHYECKUE CBEJICHUS O
BEIIIECTBAX M XUMUYECKON peakiuu. Tak, B 9aCTHOCTH, B Kypce «O0rmas
M HEOpPraHudeckas  XUMHs»  OOydarollUMCS  IPEAOCTaBISETCA
BO3MOXHOCTh ~ OCO3HaTh 3HAYEHUE IMEPUOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIINM, TIy0Xe MOHSThH
HCTOPUYECKOE U3MEHEHHE QYHKIIUNA 3TOTO 3aKOHA — OT 00o0O0IIaroen 10
OOBSICHSIIOIICH ¥ TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI O Ba)KHEMIIMX BEIIECTBaX, UX COCTaBe,
CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIHUAX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJHSETCA B Kypee 11
KJIacca 3JIEMEHTaMU COJIEPKaHUSI, UMEIOIIUMH KYJbTYPOJIOTHYECKUN H
NMPUKIAIHOW XapakTep. OTU 3HAHUA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, pPACKpPBIBAIOT €€ poJib B
MO3HABAaTEJIbHOW M MPAKTUYECKOM  JEATENbHOCTH  YEJIOBEKA,
CIIOCOOCTBYIOT BOCIHMTAHHIO YBaXXEHUS K TMPOIECCY TBOPYECTBA B
00JlacTM TEOPUM U MPAKTUYECKUX NPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMUHOCTHO 3HAYMMBIX
npoOjemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIHBATh
uHDOpMAIMI0O U TPUMEHATHh €€ JJIsl TOIMOJHEHUS 3HAHUM, penIeHUs
MHTEJJIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBATENILCKUX 3a7a4. B
LEeJIOM COJiepKaHue YydeOHOro mnpeamera «XuMHUsD JaHHOTO YPOBHS
U3Y4YCHUsI OPUEHTUPOBAHO Ha (QopMUpOBaHUE Yy OOYyYarOUIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIs1 TOHUMAaHUS (PUIIOCOPCKUX UIEH, TAKUX
KaK: MaTepUAIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOr0 MHPA,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHHUEM,
MMO3HABAEMOCTh MPUPOJHBIX SBICHUN MYyTEM AKCIEPUMEHTA U PEUICHUS
MPOTUBOPEYMIT  MEXIy HOBBIMU (hakKTaMH H  TEOPETHUYECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJU XUMHUU B PELICHUH 3KOJIOTHYECKHX
mpoOJsieM, a Takke MpoOieM COEpeKeHUs PHEPreTHYSCKUX PECYpPCOB,
CBIPbsl, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTEepUAJIOB.



B mane pemieHust 3ajad BOCHUTAHUSA, PA3BUTUSI U COLMATM3AIIMHI
oOyyaromuxcsi TMPUHATHIE NPOrpaMMONM MO XUMHUU TOAXOABl K
ONPENEIICHUIO COJIEPKaHUSI U MTOCTPOCHUS MpPEAMETa MPEyCMaTPUBAIOT
(dhopMHUpOBaHNE YHUBEPCAIBHBIX YUCOHBIX JIEUCTBUM, NUMEIOIIHNX 0a30BOE
3HAQYCHUE U1l PaA3JIMYHBIX BUJIOB JICSATEIBHOCTH: PELICHUS] TpoOJieM,
MOMCKa, aHaidum3a W 00paboTku wWHOOPMAIMU, HEOOXOMUMBIX IS
MpUOOpPETEHUSI  OMbITa  MPAKTUYECKOH W HMCCIIEIOBaTEIhCKON
NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUH XUMUHU.

B mnpakTuke mnpenojaBaHWs XHMHU KaK Ha YpPOBHE OCHOBHOIO
oOmero oO0pa3oBaHMs, TaK ¥ Ha YPOBHE CpeHETO 00Iero oopa3oBaHms,
IIPU ONPENCIICHUN COACPIKATEIBHOW XapaKTEPUCTUKU LENEH H3Y4YEHUs
MpeaMeTa HaIpaBICHUEM MEPBOCTEIIEHHOW 3HAYMMOCTH TPAJIUIIMOHHO
npu3HaéTcs (OpPMHUPOBAHHME OCHOB XHUMHUYECKOM HAayKH Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA
M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOU KYJbTYpbl. C METOIUYECKOU
TOYKH 3PEHUS TaKOM MOJIX0J K OMPEICIICHUIO 1IeJIe U3yUeHUs MpeIMeTa
SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo [aHHOW TOYKE 3pEHHS TJABHBIMHU LIEISIMU HW3YUYEHUS
npeaMeTa « XuMush» Ha 6a30BoM ypoBHe (11 kJ1.) aBisiroTCs:

e (QopMHUpOBaHUE CHUCTEMbl XMUMHYECKMX 3HAHUM KakK BaKHEUIIIEH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA, B OCHOBE
KOTOPOMH JIeXKAaT KIIOUYEBbIC MOHITHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUU XUMHHU, OCBOCHHE A3bIKa HAYKH, YCBOCHUE U TOHHMAaHUE
CYITHOCTA  JOCTYNMHBIX  00OOIIEHWH  MHPOBO33PEHYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOpUEH WX pa3BUTUA U
CTaHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAaX
MO3HAHUS BEIICCTB W XUMHUUYECKHX PEAKINA, HEOOXOIUMBIX IS
NpUOOPETEHUS YMEHUN OpPUEHTUPOBATHCSA B MHUpPE BEUIECTB U
XUMUYECKUX SIBJICHUWA, HWMEIOIMX MECTO B MOPHUPOAE, B
MPAKTUYECKON U MTOBCEIHEBHOM KU3HMU;

e pa3BUTHE YMEHHUU U CHOCOOOB JIESTEILHOCTH, CBSI3AHHBIX C
HAONIOICHNEM W OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMCHTA,
coOJTI0TIeHUEeM TpaBUIT 6€30TIaCHOTO OOPAIICHHSI C BEIIECTBAMM.

Hapsany c 3TumMm, comepskareinbHasi XapakTEPUCTUKA LEled U 3a1a4y
M3y4YEHHs TpeAMeTra B OporpaMMe IO XUMHM YTOYHEHAa H
CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMHU MPUOPUTETAMU B CHUCTEME
cpeaHero oOmiero oOpa3zoBanusi. CerofHsi B MpPENoOJiaBaHUU XUMHUU B



Oonplel CTeneHn OTAAETCS MPEANOYTeHNE MPAKTUYECKON KOMITIOHEHTE
coJiep>kaHusi 00ydeHHsI, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBITYCKHUKA
0011e00pa30BaTeIbHON OpPraHr3aluy, BIIAJICIOLIEr0 He HAOOPOM 3HAHUIA,
a (YHKIMOHAIbHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM U YMEHHUSMHU
AKTUBHOI'O TNOJIyYEHUsI 3HAHUM U IPUMEHEHHS UX B PEATbHOM KU3HU JUIS
pEeLIEHNs MPAKTUYECKUX 3a71a4.

B cBA3M ¢ 3TUM IIpy U3y4EHUH NIPEAMETA «XUMHUS» TOMUHUPYIOLIEE
3HaYeHHUE NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

ajanranus oOyJaroIuxcs K YCIIOBUSIM JTUHAMHYHO
pa3BHUBAOIIETOCS MHpa, (HOPMHUPOBAHME HHTEIUICKTYAIbHO Pa3BUTOMN
JUYHOCTH, TOTOBOM K  €caMOOOpa30OBaHUIO,  COTPYAHUYECTBY,

CaMOCTOATENILHOMY TMPUHSTHIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;
dbopMupoBaHHE Y OOYYaIOIIUXCS KITFOYEBBIX HABBIKOB (KIIOUEBBIX
KOMITETCHIINK), WMCIOINX YHUBEPCATHHOE 3HAYCHHE I Pa3IHIHBIX
BHJIOB JICSITEIIBHOCTH: PEIICHUS TTPOOIeM, TTOMCKA, aHAIM3a U 00pabOTKH
uHpopmaIuu, HeoOOXOIUMBIX JJI MPUOOPETEHHUs OIbITa JESTEIbHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHWUU XUMHUH, a TaKkKe IS
OLICHKU C TO3UIIMHA IKOJOTHYECKON Oe30MacHOCTH XapakTepa BIUSHUS
BEIIIECTB U XUMUYCCKUX TPOIIECCOB HA OPTraHU3M YEeJIOBEKa U MIPUPOIHYIO

cpeny,
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX U
TBOPYECKUX CIocoOHOCTEM 00yJaronnXxcsi: CIIOCOOHOCTH

CaMOCTOSITEIIEHO MTPHOOpPETaTh HOBBIC 3HAHUS 110 XUMHUU B COOTBETCTBHHU
C  OKM3HCHHBIMH  TOTPEOHOCTSMH,  HCIOJb30BaTh  COBPEMCHHBIC
MH)OPMAIIMOHHBIC TEXHOJOTHH JII1 IIOMCKAa W aHajau3a yd4eOHOH u
HAyYHO-TIONYJIIPHOM HH(POPMAIIUA XUMUYECKOTO COJICPIKAHUS;

dbopMHpOBaHHE W pa3BUTHE y OOYYAIOIMIUXCS aCCOIMATUBHOTO M
JIOTHYECKOTO MBIIIIJICHMS, HaOJII0JaTEILHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOJHWMBI, B YaCTHOCTH, IIPH
IJJAHUPOBAHKMH U MTPOBEACHUN XUMHUECKOT0 SKCIICPHMEHTA,

BOCITUTaHHE y 00ydYaronmxcs yOe:KIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPABJICHHOCTH XUMHUH, ¢ Ba)KHOH pPOJIM B PEIICHUU TII00aTbHBIX
npoOyieM  paloHaILHOrO IPHUPOIOTIOIH30BAHUS, MTOITOJTHEH S
DHEPreTUYSCKUX PECypCOB M COXpPAHCHHUS TPHUPOJHOIO pPABHOBECHS,
OCO3HAHHUS HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS K IIPHPOIC U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHUS OIBITA MCIIOIb30BAHMS ITOJYYCHHBIX



3HAHUU JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYyalUsX, CBSI3aHHBIX C
XUMUYECKUMU SBICHUSMH.

B yudeOHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET
«Xumus» 0a30BOTO ypOBHS BXOJUT B COCTaB MpPEAMETHOW oO0nacTu
«EcTecTBEeHHO-HAYUYHBIE TTPEAMETHI.

OOmiee uYmMcIO dYacoB, OTBEACHHBIX JUISI HW3YYCHUS XHUMHH, HaA
0a30BOM ypOBHE CcpeaHero obmiero oopasoBanus, coctaBiseT 34 yaca: B
11 knacce — 34 gaca (1 yac B HefeN0).



11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMHMHU

XUMHYECKHM JIeMEHT. ATOM. Sapo aroma, u30TOonbl. DINEKTPOHHAS
000J104Ka. DHEPreTUUECKHE YPOBHU, OIYPOBHU. ATOMHBIE OpOUTANIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeneieHUs DJIEKTPOHOB IO
opOuTaisiM B aroMax »JJIEMEHTOB NEPBBIX YETBIPEX MEPHUOJIOB.
DJeKTpOHHas KOH(PUTYpalys aTOMOB.

Ilepuomnyeckuit 3akoH u Ilepuoguyeckas cucTeMa XUMHYECKUX
anemeHtoB J[. M. Menneneea. CBA3b INEPUOAUYECKOTO 3aKOHA H
[Tepunoanueckoit cucrembl xuMuueckux 3nementoB . M. MenneneeBa ¢
COBPEMEHHOM TEOpHEN CTPOCHMS aTOMOB. 3AKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XHMMUYECKHUX OJEMEHTOB M 00pa3yeMblX HMMH HPOCTBIX U
CJIOXKHBIX BEIIECTB I10 IPYIIaM M [EpUOIaM. JHaYEHUE IIEPUOANIECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemecTBa. XUMHAYECKas CBSA3b. BUABI XUMUYECKOU CBSI3U
(koBajJieHTHasi HEMOJIsIpHAs MW TIOJsIpHAs, HWOHHAS, METAJTMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XUMHUYECKOUN CBsI3M (OOMEHHBIN
U JIOHOPHO-aKUENTOpHbIM). Bogopomnas  cBa3b.  BajleHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. (CTENeHb OKUCICHUA. MOHBL: KaTUOHBI M
AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAUIMYECKUX PELIETOK.
3aBHCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

Ilonatne o0 aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 10715 BEIIECTBA B PACTBOPE.

Knaccudpukanus Heoprannyeckux coenuHeHud. HomenknaTtypa
HEOPraHWYECKUX BELIECTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUIHBIM KIJIACCAM.

Xumudeckas peakius. Knaccubukamuss XUMHYECKHX pPEaKIuid B
HEOPraHWYEeCKOM M OpPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS U NPEBPAILLECHUS YHEPTUM IIPU XUMUYECKUX
peaKknusx.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB.
OObpaTtumbie peakiuu. XuMHYecKoe paBHOBecue. DaKTOpPbI, BIMSIONINE
Ha COCTOsIHUE XUMHUUYeCcKOro pasHosecus. IIpunnun Jle [larense.



OnekTpoiuThueckas  auccorumanus. CuibHble U cja0bie
3nekTposnThl. Cpesla BOAHBIX pACTBOPOB BEUIECTB: KUCIAsl, HEUTpAIIbHAS,
1IEJI0YHAas.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTaIbHbIE ~ METOJbl  M3YYEHMS  BEIIECTB U  UX
npeBpaiieHuil: aeMoHcTpanus Tabmui «llepuonnueckas cucrema
xumudeckux anemeHTtoB JI. M. MenneneeBa», u3ydeHHE MoOAENEH
KPHUCTAJLUTNYECKUX PELIETOK, HaOII0IcHUE U ONMCaHHE
JIEMOHCTPALIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEICIICHUE CPEALI PAaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHJIHMKATOPA, PEAKIIMU MOHHOTO
oOMeHa), TpPOBEJICHUE MpaKTUYECKOW paldoThl «BiusHUE pa3IUUYHBIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON PEaKIIUI.

Pacuérnbie 3agaum.

Pacuérel Mo ypaBHEHMSIM XHUMHUYECKUX pPEaKIUui, B TOM YHUCIE
TEPMOXUMUYECKUE PaACU€Thl, PaCUEThl C UCIOJIb30BAaHUEM TMOHSATHUS
«MaccoBast 107151 BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. [lonoxenne HemeraimnoB B Ilepuonuueckoit cucreme
xumuueckux anemeHtoB [[. M. MenzaeneeBa u 0COOCHHOCTH CTPOCHHS
aToMoB. DU3MYECKUE CBOMCTBa HEMETAIIOB. AJIJIOTPOIHUS] HEMETAILIOB
(Ha mpuMepe KUCIIopoaa, cephl, pocdopa u yriaeposa).

XVMHUYECKHE CBOMCTBA BAKHEUIITUX HEMETAIUIOB (TaJIOTEHOB, CEPHI,
azota, ¢ocdopa, yriepoga W KPEeMHHUS) U WX COCAUHEHUH (OKCHIOB,
KHUCJIOPOACOICPKALIUX KUCIIOT, BOJOPOIHBIX COSTUHEHMUI).

[IpuMeHeHnEe Ba)KHENIIIMX HEMETAJUIOB U X COCIMHEHUIA.

Meramnsl. Ilonoxenune wertamwioB B llepuomnueckor cucreme
xumuueckux sneMeHTtoB [[. M. MennaeneeBa. OCOOCHHOCTH CTPOEHUS
ANEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢uznueckue
cBorictBa MeTauioB. CIUIaBpl METAIIOB. JJEKTPOXUMUYECKUU Pl
HaIpsKEHU METaJUIOB.

XYUMHUYECKHE CBOWCTBA BaKHEUINUX METAUIOB (HATpWid, Kajui,
KaJbI[U{, Mar"Hui, ajJlOMUHHUM, IHUHK, XpOM, 3>K€JIe30, Mellb) M HX
COCIMHECHUM.

OO6mue crnocoObl moiydyeHuss MetauioB. [IpuMeHeHne MeTaysuioB B
OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS  BEIIECTB M  UX
MIPEBPAIICHAUN: M3YYCHUE KOJUIEKINH «MeTalibl U CILIaBBI», 00pa3IioB



HEMETAIJIOB, pEIICHHWE OHKCIEPUMEHTAIbHBIX 3a7ad, HaOMIOJeHUEe W
ONMCaHNE JEMOHCTPALIMOHHBIX 151 71a00paTOPHBIX OIIBITOB
(B3auMosieliCTBUE THAPOKCUAA QJIIOMHMHHMS C pPAcTBOpaMH KHUCIOT U
11esI04ei, KAYeCTBEHHbIE PEAKIIMK HAa KATUOHBI METAJUIOB).

Pacuérnrle 3agaun.

Pacuérer mMaccel BemiecTBa WM 00BEMA Tra3oB MO M3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacCe WM O00BbEMY OAHOTO M3 YYAaCTBYIOLIUX B
peakiuu BElIeCTB, pacuéThl Macchl (00BEMa, KOJIMYECTBA BEILECTBA)
IIPOAYKTOB PEAKLIMH, €CJIM OJJHO U3 BEIIECTB UMEET IPUMECH.

XumMus ¥ )KU3Hb

Pons xumuu B 00€creyeHUM HSKOJIOTHYECKOM, SHEPreTUUYECKON H
NUIIEBONH O€30MacHOCTH, Pa3BUTHUM MeTUUMHBL [loHATHE O Hay4YHBIX
METOJax MO3HAHK BELIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenust 00 00X HAYYHBIX MPUHLHUIAX HTPOMBIIUIEHHOTO
ITOJTyYEHHS BXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEpPUANOB.  BAKHEUIIME
CTPOMTEIIbHBIE MAaTepUalbl, KOHCTPYKLMOHHBIE MAaTEPHUAIIbI, KPACKH,
CTEKJIO, KEpaMMKa, MaTepuaibl Ui JJIEKTPOHUKH, HaHOMAaTEpHabl,
OpraHUYECKHE U MUHEpaJIbHbIE YIOOPEHHUSL.

XumMus W 340pOBbE  UEJIOBEKA: IMPAaBWIA  HMCIHOJIB30BAHUS
JICKapCTBEHHBIX TMpENaparoB, TMpaBuiia OE30MaCHOTO MCIOIb30BAHUS
IpenapaToB OBITOBOM XMMHUH B TOBCEIHEBHON KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzauuss MeXNpeaMETHBIX CBA3€H NpH H3YyYEeHUU OOUEed Hu
HEOoprannmdeckon xumMuu B 11 Kilacce ocCyliecTBiIseTcs 4epe3
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IOHATUH, TaK H
IIOHATHUM, SBJIAIOIIMXCS CUCTEMHBIMM JUIA OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (akT, TUIIOTE3a,
3aKOH, TEOpHsl, aHalIMW3, CHUHTE3, KilacCU(PUKAIUs, TEePUOJUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MO/ICIUPOBAaHUE, U3MEPEHNUE, SIBICHHUE.

®usuka: Marepus, DHEpPrus, Macca, aroM, D3JJIEKTPOH, IIPOTOH,
HEWUTPOH, MOH, M30TOI, PAaJINOAKTUBHOCTb, MOJEKYJA, YHEPreTUUYECKUU
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIECTBa,
¢$u3nyecKre BeIMUUHBI U €AMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kinerka, opraHusM, SKOcuUcTeMma, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.



['eorpadus: MuHEpaAIBI, TOPHBIE MOPOBI, MOJE3HBIE MCKOIIAEMEIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHYECKash IPOMBILUICHHOCTh,  METaJUIyprus,
[IPOM3BOJICTBO  CTPOUTEIBHBIX MATEPUATIOB, CEIbCKOXO3IMCTBEHHOE
MPOM3BOACTBO,  THINEBAs  MPOMBINIICHHOCTh,  (hapMaleBTHIeCKas
MPOMBIIIIJIECHHOCTh,  MPOU3BOJICTBO  KOCMETHUYECKMX  IPENapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, AJIEKTPOHHASA
[IPOMBIIIJIEHHOCTDh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA TIPOITPAMMBI 11O
XUMMM1 HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMuUcs TPOrpaMM CpeaHero oOmiero oOpa3oBaHHs (JTMYHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HaydHo-MeToaudecko OCHOBOM IS
pPa3pabOTKH TUTAHUPYEMBIX PE3YIbTATOB OCBOCHHS IIPOTPAMM CPEJIHETO OOIIETO
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AECSATEILHOCTHBIM IMOAXOJI0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MpeAMETa «XHUMHUS» HA YPOBHE CPEHETO
oO1rero 00pa3oBaHus BIIECIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYArONIUMUCS POCCUUCKON TPaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJMYHe MOTHUBAIMH K O0yUCHHIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JUYHOCTHU Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEeNIbHOCTU [IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMU, MPUCYITUMHU IIETOCTHOM
CHCTEME XMMHUYECKOTO 00pa30BaHMs;

HaJU4KMe TPABOCO3HAHMS JKOJIOTHYECKON KyJIbTYphl M CHOCOOHOCTH
CTaBUTD 1IEJU U CTPOUTH )KM3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpEaMeTa «XHUMHS» JIOCTUTAIOTCS B
CAMHCTBE YYCOHOW M BOCIHTATEIHHON EATETLHOCTH B COOTBETCTBHH C
T'YMaHUCTHYCCKUMH, COITMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBECHHBIMH
IIEHHOCTSIMU U UJI€alaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, TPUHATHIMU B
oOlIiecTBe HOPpMaMH U IIPaBUJIAMH TOBEACHUS, CIIOCOOCTBYIONIMMU ITpolieccam
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEILHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcsi o peayu3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:



OCO3HaHUsI OOYYalOUIMMHCS CBOMX  KOHCTHUTYIMOHHBIX TIpaB |
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U IPABOIOPSIIKY;

IIPEACTABICHUS. O COLMAIbHBIX HOPMAaX M IIpaBUIaxX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3JAHHUH
y4eOHBIX TPOEKTOB, PEIICHUH yUeOHBIX U MO3HABATEIBHBIX 33144, BBIMIOTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUCOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUM;

YBa)XEHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUHM U IPAKTHUUECKOIO
IIPUMEHEHUSI XUMUU, OCO3HAHMSI TOTO, YTO JOCTHKECHUSI HAYKH €CTh pe3yJbTaT
JUTATENbHBIX ~ HAOMIOJCHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

MHTEpeca M IO3HABATEIBHBIX MOTHMBOB B IIOJYYEHHHM M IOCIEAYIOLIEM
aHaiM3e  MHpOpMAUMM O  TEPEJOBBIX  JOCTHKEHHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEJCHUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMY, Y IPUHAMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUIIEH C
IIO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEIACTBUN 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBb:

MOHMMAaHUSI IIEHHOCTEM 370pOoBOro M 0Oe€30macHoro olpasza >KHU3HU,
HEO0OXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrss MpaBuil 0€30MacHOro OOpallleHHs C BEIECTBAMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MMOHUMAHUS LIEHHOCTU TMPAaBWJ HHJIUBHAYAJIbHOTO MW KOJUIEKTUBHOIO
0€30MacHOTO MOBEACHUS B CHUTYalUsAX, YIPOXKAIOMIMX 3J0pPOBBIO M KU3HU
JIIOJICH;

OCO3HAHUS  IIOCJHEACTBHUM M HENPHUATUSA  BPEIHBIX  NPUBBIYEK
(ynorpeOseHust anKorosi, HAPKOTUKOB, KypEHHUS);



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HMCCIEA0BATEIIbCKOM
JESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW W JAPYrMX BHJIAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEHICHWU MPAKTHYCCKUX 3a]1a4d
COIIMAIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHHIO MPOQECCUil Pa3IMdHOrO pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYAY, JIOJSM TPYyIa U pe3yiabTaTaM TPYJI0BOM JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAJIbHOW TPaCKTOPHH
oOpazoBanwms, Oymymieit mpodeccnn U peanu3anud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB
1 TTOTpeOHOCTEH 00I111eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU IIeJIeCO00Pa3HOTO OTHOIICHHS K MPHUPOE, KaK NCTOYHHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUs TI00ATBHOTO XapaKTepa SKOJOTUYECKHX MpOOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOTHON U COIMATIBHON CPEIbL;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHKEHUN XUMHUHU IS
PEIICHHS BOTIPOCOB PAIIMOHATIBLHOTO TPHUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEI OKPYXKAIOLIEH
MIPUPOJHON Cpelie, YMEHUS TPOTHO3UPOBATh HEOIArONMPUITHBIE YKOJIOTMUECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U TIPEAOTBpaIIaTh UX;

HaJU4Msl PA3BUTOTO  OKOJOTUYECKOTO  MBINUICHHS, JKOJIOTHICCKOM
KYJbTYphI, OIBITA JCATEIHPHOCTH SKOJOTHYECKOW HAMPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMATIbHOMN
MPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HJICOJIOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CHEUPUKH XUMUU KaK HayKd, OCO3HAaHMUS €€ poiu B
(GhOopMHUPOBaHUH PAITMOHAILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIETOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE TPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUHU MPOOJIeM COXpaHEHUS
MIPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [UJII  COBPEMEHHOM
[MMBWIM3AIMN: B €€ TyMaHHCTHYCCKON HAMPaBICHHOCTH W BaXXHOW pPOJU B



CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KYyJIbTYpbI, PEHICHUH TI00aIbHBIX
po0JIeM YCTOWYHUBOTO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPTETUICCKOM,
NUIIEBOM M DKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUM  MEIULMHBI,
00ecrevyeHnr yCIOBUM YCIEIHOr0 TpyAa U IKOJIOTUYECKH KOM(OPTHOHN KU3HU
Ka)KJ0T'0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: NOHHMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUS, HCMOJIb3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJlydaeMble 3HAHUS [JIs aHAM3a U OOBSICHEHUS SIBICHUUN
OKPYXKAIOIIEr0 MUpa U MNPOUCXOAAIMMX B HEM HM3MEHEHMI, YMEHHMs JEaTh
00OCHOBaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS
JAHHBIX C IIEJIbIO TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKOMN 1EATEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM0o00pa30BaHNI0, K AKTHBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasnuuHbIX  cdepax

poeCCUOHATILHOM JESITEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe Pe3yiabTaThl OCBOSCHUS y4eOHOro Ipeamera «XHMUsDY
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHMsI BKIIOYAIOT:

3HaUYUMbBIE 111 (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYJArOIIMXCS
MEXKIUCITUTUTMHAPHBIC (MeXTIpeAMETHBIC) oOI1IeHayYHbIC MIOHATHS,
OTpaXKaroIue IEJOCTHOCTh HAyYHOW KapTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUSA, MCIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
DHEPTHUsA, SBICHHUE, TPOIECC, CUCTEMa, HAy4YHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBaHWE, HAOIIOICHHWE, W3MEpPEHHE,
AKCIIEPUMEHT U JPYTrHe);

yYHUBEPCAIbHBIC y4deOHbBIC eHCcTBUSA (mo3HaBaTeNbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), oOecrneunBarommue (HOpMUPOBAHHE
(YHKIIMOHATIBLHOW TPAMOTHOCTH M COIIMAIBHON KOMITETCHIIUH 00YYaIOIuXCS;

CIIOCOOHOCTH 00yYaroImuXxcs HCIIOJIB30BaTh OCBOCHHBIE
MEXKJIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHBIC ICUCTBUS B MIO3HABATEIHHOW M COLIMAIBHOM MPAKTHKE.



MertanpenMeTHbIe pe3ysibTaThl OTPAXKAIOT OBJIAJEHUE YHHUBEPCATbHBIMU
y4EOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JIEUCTBUAMU.

OBiaieHNie  YHMBEpPCAJbHBIMM  Y4eOHBIMH  TO3HABATEJIbHBIMH
AeiCTBUSIMM:

1) 0a3oBble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENLHO  (DOpMyTHMpOBaTH H  aKTyaIM3UPOBATH  IPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACTATh 1IEIM JICATEIBHOCTH, 3aJlaBas IMapaMeTpPbl U KPUTEPUM HX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JACATEILHOCTA C IOCTaBJICHHBIMU
LEJISIMU,

KCMOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICJISIT XapaKTEPHbIC MPU3HAKKU MOHSATUN M YCTaHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOITUE MTOHATHS JJIs1 OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUI;

BBIOMPATh OCHOBAaHWSI M KPUTEPUH IS KIacCU(UKAIIMU BEIISCTB H
XUMHUYECKUX PEaKIUii;

yCTAHABJIMBaTh IPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUSI (MHAYKTUBHbBIC, ICAYKTUBHBIC, IO
aHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUCHUS,

MPUMEHATh B  NPOIECCE MO3HAHUA, MCIOIB3YyEMblE B  XUMHH
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIENM, MPeoO0pa3oBbIBATh  MOJICIIbHBIC
MPEACTABICHUS — XUMUYECKHUH 3HAK (CHMBOJIT) 3JIEMEHTA, XUMUYECKasi popMya,
ypaBHEHHE XUMUYECKON PEaKIMu — MPU PEIICHUH YICOHBIX MO3HABATEIIHHBIX U
MPAKTUYECKUX 3a7ad, MPUMEHITh HAa3BaHHBIE MOJEIbHBIC MPEICTABICHUS IJIs
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB HM3YYaEMbIX BEIIECTB U XUMHUUYECKUX
peaKuui.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHMS BEILIECTB U XUMHYECKUX
peaKuii;

dbopMynupoBaTh €M W 33Jaud  WCCICIOBAHUSA, HCIIOIh30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIPHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBHI I (POPMHUPOBAHUS THIIOTE3HI 10 MPOBEPKE
MPAaBUJIBHOCTHU BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HAaBBIKAMU CaMOCTOATEIBLHOIO IIJITAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOII0IaTh 3a



XOJIOM  TIpOLIECCa, CAMOCTOSITEIBHO  MPOTHO3UPOBATH €r0  pe3ysbTar,
dbopmynupoBaTh OOOOIIEHWS ¥ BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH
pE3yJIbTaTOB HUCCIIEI0BAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOAETaHHON
pabore;

mpuoOpeTaTh OMBIT YYECHUYCCKON HCCICAOBATEILCKOM M IMPOCKTHOM
AESTeNbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHHs MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO pPa3Iu4HbIX
METO/0B ITIO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMAIUK (HAydHO-
MOMyJISIpHAsE JIUTEpPaTypa XMUMHYECKOTO COACPIKAHMS, CIPAaBOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (hopm
IIPEACTABIICHNS,  KPUTHUYECKHM  OLCHUBaTh €€  JOCTOBEPHOCTb U
HEIIPOTHUBOPEYUBOCTH;

(dbopMyIMpOBaTh 3aMPOCH U TPUMEHSTH Pa3INYHbIE METOABI IIPU MMOUCKE U
orOope wuHPOpMaAIMU, HEOOXOAMMOW MJisi BBHINOJHEHUS Y4YEOHBIX 3aaauy
OIPEICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS HUH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMANbHYIO (OpMy MpeACTaBICHUS
uHpopMaInu (cxemsl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEACTBA INpU padboTe ¢
XUMUYECKON HuHDOpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00OpeBHATYPHI, HOMEHKIATYPY;

WCIIONIb30BaTh M MPEoOpa3OBBIBATh 3HAKOBO-CUMBOJMYECKHE CPECTBA
HarJIsiAHOCTH.

OBJageHne YHUBEPCATbLHBIMIA KOMMYHHMKATHBHBIMH J1€/iICTBUSIMU:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JAHMaora
W/WIH TUCKYCCUH, BBICKAa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEIBHO BBINIOJIHEHUS NTPEIIOKEHHON 3aa4H;

BBICTYIIATh C MPE3EHTALNEN pe3yIbTaTOB MO3HABATEILHON AEATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHHKAaMHU IIPU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOM padoThl 1O
MCCJIEI0BAHUIO CBOMCTB M3YYaeMbIX BEILIECTB, pealn3aluy y4eOHOro MpoeKTa U
(GbopMyIUpPOBaTh BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHBIX HCCIICOBAHUN MyTEM
COTJIACOBaHUS MO3UILMH B X0/1€ OOCYKIEHHSI U 0OMEHAa MHEHUSIMU.

OBJaeHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU I€iICTBUAMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTH CBOIO TO3HABATEJIbHYIO
JesITeIbHOCTh, ONpeAenss e€ Lelu M 3aJauyd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOUMOCTH KOPPEKTUPOBATh IMpPEUlaracMblii aJrOpUTM JIEHCTBUN IpU
BBINIOJTHEHUM Y4YE€OHBIX M HCCIEIOBAaTENbCKUX 3a]ad, BbIOMpaTh Haubosiee
s deKkTuBHBINA cOcO0 WX pemIeHUs ¢ y4E€TOM IONTYYCHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKITUX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXkKaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTaBJISIOMICH
€CTECTBEHHO-HAyYHOUW KapTUHBl MHUpPA, POJM XHMHUU B IO3HAHWUU SIBJICHUU
Opupoasl, B (OPMHUPOBAHWM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHAJIBLHOM TPaMOTHOCTHU, HEOOXOAMMOM [JIsi PEIICHUS] MPAKTHYECKUX
3a/lad U 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEIIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKMX 3HAaHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHUS (XUMHUUYECKHUI AJIEMEHT, aTOM, M30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTh, DJIEKTPOOTPUIATEILHOCTh, CTEMNEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTATUIMYECKAs
pemeTKa, TUIIbl XUMUYECKUX PEaKIUi, pacTBOP, SJIECKTPOIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS JIHCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpPHs
AJIEKTPOJIMTUYECKON Auccouranuu, nepuoanueckui 3akon . . Menaeneena,
3aKOH COXpaHEHMsI MAacChl BEILECTB, 3aKOH COXPAHEHHS U MPEBpalCHUS
AHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHHUMAaHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHHUH U OE30MaCHOM HCHOJIb30BAHHUH
BOKHEUIIINX HEOPTAaHUUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN J1EITEIbHOCTH
YEJI0BEKA;



c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOLINE ITOHATHS
IIPY OIIMCAaHUK HEOPIaHUYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHUI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIS
cocTaBieHUs] (QOpPMYyT BEIIECTB W YpPAaBHEHUH XUMUYECKHUX PEaKIui,
cuctematuyeckyro HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJIETbHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ra3, yriaeKuciblil ra3, aMMHaK,
raméHasi U3BeCThb, HeTal€éHas U3BECTh, MUTHEBAs COJIA, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTb YMEHUN ONPENENSATh BAJIEHTHOCTb U  CTENEHb
OKHCIICHHUS] XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMUYECKON CBsI3U (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHUAX, THUIl KPUCTAUIMYECKONW pEIIETKM KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJIMYECKasl), XapaKTep CPe/bl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpPEAEIEHHOMY KIAcCy/TpyIe
COEIMHEHUH (ITPOCThIE BELIECTBA — METAJLJIbl U HEMETAILJIbI, OKCH/bI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUABI, COIH);

c(OPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICH MEPHUOJUUYECKOIO 3aKOHA
. W. MenaeneeBa U JAEMOHCTPUPOBATh €Tr0  CHUCTEMATHU3HPYIOLIYIO,
OOBSCHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHMH XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 31eMeHTOB |—4 mnepuonos Ilepmoanueckoil CUCTEMBI
xumudeckux anemeHToB JI. M. MeHmeneeBa, UCMONB3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTAIM»,  «IHEPreTHUYECKHME  YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTM H3MEHEHMSA CBOMCTB XMMHYECKMX DJIEMEHTOB U HX
COCAMHEHUHN 1O nepuoaam u rpynnaMm [lepruoandeckon cucTeMbl XMMUYECKUX
anemenToB [l. 1. MeHpemneena;

c(hOPMHPOBAHHOCT, yMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3jIMYHBIX KJIACCOB,
IIOATBEPKAATh CYIIECTBOBAHUE NEHETUYECKOU CBA3U MEXKIY HEOPraHMYECKUMHU
BEILIECTBAMHU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATH XUMUYECKUE PEAKITHH 110
Pa3IMYHBIM MPU3HAKAM (YMCIY U COCTABY PEArupyrolIuX BEIIECTB, TEMJIOBOMY
s deKTy peakun, I3MEHEHUIO CTENEHEN OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaxiuy, y4acTHUIO KaTajlu3aTropa);



c(OpPMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPABHCHUS PEAKIIMKA Pa3IMIHBIX
TUIIOB, IIOJHBIC M COKpAmEHHBIC YPaBHCHHS pPEaKIMii HOHHOTO OOMCHa,
YUUTBIBAs YCIIOBUS, IPH KOTOPBIX 3TH PEAKIIUU HIYT IO KOHIIA;

cOPMUPOBAHHOCTh YMEHHH MPOBOJUTHh PEAKIIUH, IOATBEPIKIAIOIINE
Ka4eCTBECHHBIA COCTaB Pa3IMYHBIX HEOPTaHHMUYSCKHX BEIISCTB, PACIIO3HABATH
ONMBITHBIM  TyTéM  HWOHBI, MPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHHYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUW PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIM IOCPEJICTBOM COCTaBJICHHS JJIEKTPOHHOTO
OaylaHca ATUX PEaKIIHii;

COPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHYECKON peakuu OT pa3juuHbIX (AKTOPOB; XapakKTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3JICHCTBUS (TIPUHITUTI
Jle laTenne);

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHUYCCKHE IPOIECCHI,
JIeKAIIHe B OCHOBE MPOMBIIIJICHHOTO MOTYYEHUs CEPHON KUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEICTABICHUA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOoOIeMax XHMHIECKOTO TIPON3BOICTBA,

c(hOpMUPOBAHHOCTh YMEHU MPOBOJIUTH BBIYHUCIICHHS C UCIIOIb30BAHUEM
MOHSTHS «MAacCOBas J0JIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUI Ta30B
IpH  XUMHYCCKHX pEaKIMIX, MacChl BeEIIeCTBA MM O0bEMa Ta30B IO
MU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce Wi O00bEMY OJHOrO U3
YUaCTBYIOIIMX B PEAKIMH BEIIECTB, TETUIOBOTO 3(deKkTa peakinu Ha OCHOBE
3aKOHOB COXPAaHEHUS MAcChl BEIICCTB, MPEBPAILICHUS M COXPAaHCHUS SHEPTHU;

c(hOpMHPOBAHHOCT, YMEHHHA  COOJIOAaTh  TPaBWIA  IOJIB30BAHUS
XUMHYECKON TOCy/MON W JabopaTopHBIM OO0OpYyIOBaHWEM, a TakKe IpaBHiIa
oOparlieHus1 C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKITUSAMU TIO BBITIOJTHEHHUIO
71a00PaTOPHBIX XUMHUUECKHX OITBITOB;

c(OpMHUPOBAHHOCTh YMCHHUH IUIAHHPOBATh M BBIMOJIHATH XUMHUYCCKUH
AKCIIEPUMEHT (pa3JioKeHUe IEPOKCHIa BOJOPO/Ia B IPUCYTCTBUH KaTaln3aTopa,
ompeeseHrue Cpeabl PAcTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIBHOIO
WHAWKATOpa, BJIUSHUEC pPa3INYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH
peakIuy, peakMd HOHHOTO OOMEHa, KAa4eCTBEHHBIC PEAaKIMd Ha Cyiab(dart-,
KapOOHAaT- W  XJIOPUI-aHHOHBI, HA  KATHOH  aMMOHHMS,  pCIICHUE
OKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TemMaM «Mertamwib»y u «Hemerammer»y) B
COOTBETCTBUHM C TIpaBWJIAMHA TEXHHUKH O€30MacHOCTH Tpu OOpaImieHuu C
BEIICCTBAMH M JIaOOpaTOPHBIM OOOPYIOBAaHHEM, IPEACTABISATh PE3yIbTAThI



XUMUYECKOTO AKCIEpUMEHTa B (hOpME 3aluCH YPaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHUH KPUTHUUYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(opMaIMio, TMONy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (Cpe/CTBa MacCOBOM
KOMMYHUKaIu, UTHTepHET U JpyTrux);

c(OPMHPOBAHHOCT, YMEHHUW  COOMIOAaTh TpaBWja  AKOJOTHYCCKU
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM ACATEILHOCTH B IENSAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEILIECTB,
nmoHuMass cmbicn  mokazatenss IIJIK, moscHAT, Ha mnpumepax CIocoObl
YMEHBIIICHUSI W TPEIOTBpAIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YEJI0BEKA;

JUTsE O0Y4arOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHUE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENbIX W CJA0OBUASIIMX OOYyYarolMUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngng  3ammcu
XUMUYECKUX (POPMYII.



11 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn KonTtpoubn IIpakTHyeck
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl pecypesI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue aromoB. [lepuonnyeckuit
11 3akoH u [lepronnueckas cucrema 3
' XMUMHUYECKHX d1emenTos 1. 1.
Menpeneena
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckas xumMusi
2.1 Meraibl 1
2.2 Hewmeramibl 1 1
23 CBsi3p HEOPTaHUYECKUX U OPTraHUYECKHUX )
' BEILIECTB
Uroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUSA U )KU3Hb 4




Hroro no pasaciny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Kontpoa
Bcero | bHBIE
padoThbI

IIpakTrue
CKHe
padoThbI

JlaTa
usyue
HHS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

[Tepnonuueckuii 3akoH u [leproanyeckas
CHCTEeMa XUMHYECKUX d1eMeHToB /1. U.
MeHnieneeBa, UX CBSI3b C COBPEMEHHOM T€OpUeEi
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. MeHneneena B
pPa3BUTHHU HAYKHU

Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€
BUbI; MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBa3u. Bogoponnas cBs3b

BanenTHoCTb. aﬂeKTpOOTpI/IHaTeHBHOCTL.
CreneHb OKHCIICHUS. BemecTBa MOJICKYJIAPHOTO
" HEMOJICKYIISIDHOT'O CTPOCHUA

ITonstue o AUCIICPCHBIX CUCTCMaAX. HctunHbie u
KOJIJIOWIHBIC PACTBOPHI. MaccoBas goas




BEILIECTBA B PAaCTBOPE

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHbIX
KJI1aCCOB

Knaccudukanmss XuMHUUECKUX PEaKIuii B
HEOPraHWYECKOW U OPraHUYECKON XMMUHU.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUN TTPH
XUMUYECKHUX PEAKITUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BiausHue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON
peaKkuum»

11

DnexTpoauTHYecKas quccoruanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peakuu nonHoro oomena. ['maponms
OPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[TonsiTHE 006 31€KTpONIM3€E PacIUIaBOB U
pacTBOPOB COJIEH

13

KontponbHas paboTa no pazaeny
((TGOpGTI/I‘-IeCKI/Ie OCHOBBI XUMHUIN))

14

Mertannel, ux nonoxenue B [lepunoanueckoit
CHCTEME XUMHYCCKHUX d1eMeHToB /I, U.




MeHnieneeBa 1 OCOOCHHOCTH CTPOEHUS aTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METANIOB

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaINpsHKCHUH METAIIIIOB
XHUMHYECKHE CBOMCTBA Ba)KHEHUIIIMX METAJIJIOB

16 (HaTpUid, KaJIMi, KaJIbIIUA, MarHui, aJTIOMAHUN )
U UX COETMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

13 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[IpakTrueckas padora Ne 2. "Pemienue

19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTtamisi»"
Hemetannsl, ux nonoxxenue B [lepuoauueckoi

20 CHCTEME XUMHYCCKUX deMeHToB /I, U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
dus3nyeckue CBOMCTBA HEMETAIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCITI0poJia, cephl, hocdopa u yriaeposa)

2 XHUMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U X
COCIUHCHHI

” XuMHYecKue CBOMCTBa a30Ta, hochopa u ux
COCIUHCHHI

24 XUMHUYECKUE CBOMCTBA yriepoia, KPEMHHUS U UX

COE€IMHEHUN




25

IIpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX
COCTUHEHUN

26

O06o0061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe
«Hemerauiby. BeruucineHus 1o ypaBHEHUAM
XUMHUYECKUX PEAKLMN U TEPMOXUMUYECKUE
pacd€Thl

27

[TpakTnueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"Hemeranmisl"»

28

KoHTponbHas paborta 1mo TemaM «MeTauibl» U
«HemeTamnb»

29

HGOpFaHI/IIIeCKI/Ie N OPraHnUYCCKUEC KUCIIOTHI.
HeOpFaHI/I‘leCKI/Ie U OPraHU4YCCKHEC OCHOBAHUA

30

AMdoTepHbIC HEOPraHUIECKHUE U OPTAaHHYSCKUC
coenquHeHus. [ eHeTnyeckas CBA3b
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB

31

Ponp xumuu B o0ecrieueHuH SKOHOFHQCCKOﬁ,
3HepFeTquCKOﬁ U TIHIIEBOM 6630HaCHOCTI/I,
Pa3BUTHU MCAUITNHBI

32

[TpencraBienust 06 0OIIMX HAYUHBIX MPUHIIUIIAX
MPOMBIIIIEHHOTO TOMYyYEHUS BXKHEUIITUX
BEIIECTB

33

YenoBek B MHUPE BCIICCTB U MAaTCPUAJIOB

34

XHUMHMS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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