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MO CHUTEJBHASA 3AIIUCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®@enepaimny, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHOM MPOTPAaMMBI CPETHEro O00IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBimeHHbix B DenepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOoro mpeamera «XuMHs» B 00Opa3oBaTelbHBIX OpraHuzanusx Poccuiickoit
denepanuy, peanu3ylOIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPAMMBIL, U
OCHOBHBIX TOJIOKEHUM «CTpaTeruu pa3BuUTHS BocnuTaHus B Pocculickon
deneparuun Ha niepuoa a0 2025 roga» (Pacmopsikenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOAOB K pa3pabOTKe MpOrpamMmbl MO XMMHH, K OINPEACICHUIO
oO111ei cTpaterun 00y4eHus, BOCIIUTAHUS U PA3BUTHS 00yJarOIIUXCs Cpe/ICTBaMU
ydyeOHoro npeamera « Xumus» 1t 10—11 kiraccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHnentyanbHbeie nojiokeHus ®I'OC COO o B3auMoOOyCIOBICHHOCTH IIEJeH,
collepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPEOOBAHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOe o0OpazoBanue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNIbHONM  OpraHU3AlMM, SIBJISICTCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHocTH. OHO CIOYXKUT 3aBEpUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIHX
IEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHUS. OJTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB IPUPObI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOLIEH KyIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TPUPOIHON cpene. Peammsyercs xumudeckoe 00Opa3oBaHUE
O0y4JaroIMXxcsi Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus CPEACTBAMU yIeOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OMNpeNesieHbl B
nporpaMme MO0 XMMHUHM € YYETOM CHEHM(PUKM HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI U B MATEPHAIBHOW >KM3HU OOIIECTBA, a TAKXKE C y4ETOM
Oo0mMX 1ened M TPUHIIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHeTo 0b1ero oopasoanus B Poccuiickoit demeparun.

XUMHST Kak AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl pojb B
COBPEMEHHOW LUBUJIM3ALMU, B CO3JAaHUM HOBOW 0a3pl MaTepUaIbHOW KyJbTYpBHI.
Ona BHOCUT CBOM BKJIaJ] B (hOPMHUPOBAHHE PAITMOHAITHPHOTO HAYYHOTO MBIIIJICHUS,

B CO3JaHUE IIEJIOCTHOTO MPEACTABICHUSI 00 OKPYXAIOIEM MHUPE KaK O €JIMHCTBE
MPUPOALI U YeEIIOBEKa, KOTOpoe (OPMHUPYETCSs B XMMHH HA OCHOBE TMOHUMAHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3U MEXIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMH U BO3MOXXHBIMU 00JIaCTSIMH IPUMEHEHHUSL.

TecHO B3aMMOJEUCTBYSL C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOU KyJIbTYPbl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3uJaTelIbHAsl, KAaK HayKa BBICOKMX TEXHOJOTMHA HAalpaBlICHa Ha pEIICHHE
INI00ANBHBIX MPOOJIeM YCTOMUMBOIO pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKOW O€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM € OOIIMMH LEISMU U NPUHLMIIAMUA CPEJAHETO OOILEro
oOpa3oBaHus coaepxkanue npeamera «Xumus» (10—-11 knaccel, 6a30BbIi YpOBEHb
U3Yy4EHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO OJATOTOBKY
oOyyaromuxcsi, HeoOXOIUMYI0 MM JJs  BbIPa0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIECHIHOIO BKJIIOUEHHS B JKHW3Hb COLHMYMA, HPOJOJDKEHUS
00pa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuMUs»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOm@as v HeopraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKu: cucTeMa
3HAHUU 110 HEOPTAaHUYECKOU XUMHHM (C BKJIIFOUCHUEM 3HAHUM U3 00IIer XUMUHN) U
OpraHU4eCcKOM Xumuu. POPMHUPOBAHME MAHHOM CHUCTEMbI 3HAHWM TPU U3YUYEHUH
npeaMera 00eCreYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa cojaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckass XUMHsS» c(opMHpoBaHAa B IporpaMMe 0 XUMHUU Ha OCHOBE
CUCTEMHOI'O TOJAXOJa K M3y4YEeHHI0O ydeOHOro marepuasia u OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HA  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMMHMHM BEIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIIMHECHHMM, a TakKe Ha YpPOBHE CTEPEOXMMHYECKHX M  DJIEKTPOHHBIX
Npe/CTaBICHU O CTpoeHuu BemlecTB. CBeieHHS 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOKHBIX OMOJIIOTUYECKU
aKTHBHBIX COCJUHEHHMU. B Kypce OpraHM4ecKol XUMHUH IOJIy4YarOT pPA3BUTHE
c()OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs IEPBOHAYAJIbHBIE
IPEJICTABICHHS O XUMUYECKOH CBSI3U, KIACCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKOU PEAKLUN.

[Ton HOBBIM yriOM 3peHHS B mpeaMmeTe «XuMHus» 0a30BOr0 YpOBHA
paccMaTpuBaeTcss W3Y4YEHHbIH Ha YpPOBHE OCHOBHOIO OOIIEro 0oO0pa30BaHUs
TEOPETUYECKUI MaTepuan M (AKTOJIOTMYECKHE CBEIEHUS O BEILEeCTBAaX U
XUMHYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE



NEPUOANYECKOr0 3aKOHA C OOLIETEOPETHUECKUX M METOJIOJIOTMYECKUX IMO3ULIUH,
ryoXe TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0oOmaroniei 10 0ObICHAIOMIENH U IPOTHOZUPYIOIIEH.

EnuHasg cuctema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX M MPUMEHEHHH, a TaK)K€ O XMMHUYECKUX PEaKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHus JomnoyiHserca B Kypcax 10 u 11 kmaccos
3JIIEMEHTAMHU COJAEpX aHUs, UMEIOUMMH KyJIbTYPOJOTUYECKUN W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBSI3U XUMUH C
IPYTMMH HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIBHOM M MPAKTUYECKOM
JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXECHHS K MPOIECCY
TBOPYECTBA B 00JIACTU TEOPHUU U MPAKTUUECKUX NPUIIOKEHUN XUMUU, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBA3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HaHWM, pELIEHUS WHTEUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX HCCIEA0BATEIbCKUX 3a/1a4. B 11e5om coaepkanue yueOHOro
npeaMera  «XuUMUS»  JAHHOTO  YPOBHS — M3Y4YEHHMs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y oOydaroIIMXCsi MHUPOBO33PEHUECKONM OCHOBBI JJIi TTOHMMaHUs
¢unocopckux uaeH, TaKUX Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB HX COCTABOM M
CTPOCHHEM, TI03HABAEMOCTb MPHUPOJAHBIX SBICHUM MyTEM OKCIIEPUMEHTA U
pellieHusT MPOTUBOPEUYMH MEXAy HOBBIMU (akTaMHM U TEOPETHUYECKUMU
IPEIIOCHUIKAMU, OCO3HAHUE POJIM XMMHH B PEILICHUN YKOJIOTHUECKUX MPOOIIEM, a
TaKkKe MpooIeM cOepeKEHNsI SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/1aHNsI HOBBIX
TEXHOJIOTHI U MaTepUaJIoB.

B nmnane pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLUANIM3AINU
O0y4aromuxcsi MPUHATHIE MPOTPaAaMMON MO XUMHUU MOAXOABI K OMPEIEICHUIO
COJEpKaHUsl U TIOCTPOCHHUS MpeAMETa MPeJyCMaTpUBalOT (POpMHpPOBAHHUE
YHUBEpPCAJIbHBIX YYEOHBIX JACHCTBHM, HUMEIOIMX 0a30BO€ 3HAYEHHE JJIA
pa3MUYHBIX BHJIOB JCSITENBHOCTH: pEIIeHWs NpoOiieM, TMOWCKa, aHalu3a Hu
00paboTKu HHPOPMAITUU, HEOOXOAUMBIX ISl IPUOOPETEHUS OTBITA PAKTHIECKON
U HCCIIE0BATEIbCKON JESATENbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHMs XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl, TaK ¥ HA YPOBHE CPEIHETO 00111ero 00pa3oBaHusl, MPHU ONPEACTICHIH
COJIEPKATEIPHON XapaKTEPUCTUKH IIeNied HM3yYeHHUs TMpeaMeTa HarpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAULMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHMUYECKON HAayKH KaK OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUECKON
NESTEIbHOCTH YeJIOBEKa U KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C



METOAUYECKOW TOYKM 3PEHUS TAKOM IMOAXOJ K OINPENEICHUIO LEJNeHd WU3Y4YEHHs
MpeaMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUs TVIAaBHBIMU LEIAMH H3Yy4YEHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBJISIFOTCSL:

e (opMUpPOBaHHWE CHUCTEMbl XUMHUUYECKHUX 3HAHUM KaKk  BaKHEUIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIIOYEBBIC TMOHATHA, (QyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fA3bIKAa HAYKH, YCBOCHHE W MOHMMAaHHWE CYUIHOCTH JOCTYIHBIX
000011IeHNIT MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMupOBaHHE U Pa3BUTUE MPEICTABICHUNA O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIHi, HEOOXOAMMBIX JUIsl TMPUOOpETeHUs
YMEHHI OpPUEHTHPOBATHCA B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIOCOOOB ACSITEILHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIIEpUMEHTa, COOJIOJEHUEM TpaBUII
6e30macHOro OOpaIleHusl C BEIeCTBAMHU.

Hapsiny ¢ atum, coaeprkareiibHasi XapaKTepUCTHKA LIEJIEH U 3a7a4 U3yYEHUs
IpeAMETa B MPOrpamMMe Mo XMMUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMH B CHCTEME CpeiHero oliiero oopasopanus. CeronHs B
OpernofaBaHUM  XUMUM B OOJblIeld CTenmeHH OTHAéTcsl  MPEANOYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COAep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHMKA 00I1€00pa3oBaTeIbHON OpraHu3alliK, BIAJCIOLIEr0 He
HA0OpOM 3HAHUN, a (PYHKIMOHAIHHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMA aKTUBHOTO MOJyYEHUs 3HAHUW W MPUMEHEHUS UX B PEAJbHON >KU3HU
JUISL peLIEHUs TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 0OpH U3YyYEHHH NpeaMeTa «XHMUS» JOMUHHPYIOIIEE
3HaUYE€HME NMPUOOPETAIOT TaKUE 1IEJIM U 3a/1a4H, KaK:

amanrtanusi o0y4Jaroumxcs K yCIOBHSM JMHAMUYHO Pa3BUBAIOILIETOCS MHpA,
dbopMUpOBaHME  WHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATHIO TPaAaMOTHBIX
pELIECHNI B KOHKPETHBIX )KU3HEHHBIX CUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM,;

dopMupoBaHnne y OOy4arOUMXcs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETECHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [UISl PA3JIUYHBIX BUIOB
NESATEILHOCTH: pelieHus: mpo0sieM, MOUCKa, aHajau3a U o0paboTKM HMH(pOpPMAIINH,
HEOOXOJUMBIX JUIsi TPUOOPETEHUsSI OMNbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHH, A TaKXKE JJISI OLEHKU C MO3UIUN



HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTraHM3M YeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaromUXCcs: CHOCOOHOCTH CaMOCTOSITEIbHO MIPHUOOPETaTh HOBBIC
3HAHHS TI0 XUMUHU B COOTBETCTBUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMH, UCTIOJIb30BaTh
COBpEMEHHbIC WMH(OPMAIMOHHBIC TEXHOJOTHUHM JIJIsi MOUCKA W aHalu3a YYeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIMA XUMUYECKOTO COACPKaHNUS,

(dbopMHpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWHM W TIPOBEICHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydJarommxcs YOSKIEHHOCTH B T'yYMaHUCTUYECKOU
HANPaBIEHHOCTH XWMHH, €€ BaXXHOW POJM B PEIICHUU TI00ATBHBIX MPOOJIeM
paIMoOHaIBLHOTO MPUPOAOIIOIE30BAHUS, TTOTIOTHEHHSI SHEPTETUIECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIIIEHUSI K TPHUPOJE W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUIsl TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUYECCKUMHU SIBJICHUSMH.

B yueOHOM 11aHe cpenHero ooOImero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOAWT B COCTaB MPeaMETHOM 001acTu « EcTecTBeHHO-HAyYHbBIE
PEIMETHD.

OO1ee yncao 9acoB, OTBENEHHBIX AJI U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oo1iero oopasoBanus, coctanisieT 68 yacos: B 10 kinacce — 34 gaca (1
gac B Henento), B 11 kiacce — 34 gaca (1 gac B Heneno).



COAEPKXAHUE OBYYEHUA
10 KUIACC
OPT'TAHUYECKASA XUMHUA

Teopernyeckne 0CHOBBI OPraHNYeCKONH XUMUH

[IpeameT OpraHyecKo XuMuU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepUaioB. Te€Oopusi CTpPOEHUs OpPraHUYECKHUX
coenuHennit A. M. byTtiepoBa, e€ ocHOBHbIE NTOJIOkKEHUS. CTPYKTypHbIE (DOPMYJIBI
OpraHM4eCKUX BewlecTB. [omosorus, wusoMmepusa. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKaluu OpraHMYEcKUx BellecTB. HoMeHkiaTypa
OPraHUYECKUX COEAMHEHUH (CHUCTeMaTudeckas) W TPHUBHAJIbHbBIE Ha3BaHMs
BOKHEUIINX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpaLICHUM:
O3HaKOMJIEHHE C oOpa3laMd OpPraHMYECKUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOMIOJEHUE W
ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUIO OPTaHUYECKHUX BEILECTB
[P HarpeBaHuU (TU1aBJIEHUE, OOYIJINBAHUE U TOPEHHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKH psia. MeTraH M 3TaH —
npocTeilliie MPEJACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMEIICHUs M TOPEHMs), HAaXOXKICHUE B TMPUPOAE, MOIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI PsiA. DTUIIEH U MPONWIEH —
IpOCTeiIle NPEJACTABUTENN alKeHOB: (PU3MYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuMy THUAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
HOJIMMEPU3ALIIH ), TOJTyUYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u MetunOytanuen-1,3: cTpoeHue, BaKHEWIInE
XUMHUYECKHE CBOMCTBA (peakuus nosmMepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAll. ALIETUIIEH
— MpPOCTEHIIMA MNPEACTABUTENb AJIKUHOB: COCTaB, CTPOCHME, (PU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEeakUWy THAPUPOBAHUS, TajJOr€HUPOBAHUs, THIpaTaluy,
TOpPEHUs ), TOJIyYEeHUE U IPUMEHEHHE.

Apensl. benzon: cocra, ctpoeHue, (uU3NUECKHE M XUMHUYECKHE CBOMCTBa
(peakuuy TajJOr€HUPOBAaHUS M HUTPOBAHHUA), MONY4YEHHE W NpuUMeHeHue. Toayon:
cocmas, cmpoenue,  Quauueckue U  XuMuUYeckue  ceoticmea  (peaxyuu
2ANO2EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MNPHUHAIIEKAIIUMHA K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YIIeBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HeTsaubie ra3el. Hedth u e€ mpoucxoxiaenue. CriocoObl nepepadOTKu HEePTH:
NEPErOHKa, KPEKUHT (TEPMUYECKHUM, KaTalUTUYecKuil), muponu3. I[IpomyKTs
nepepadoTku HeTH, UX TPUMEHEHUE B IPOMBIIINICHHOCTH U B ObITY. KaMeHHbIH
yTOJIb U IPOAYKTHI €r0 nepepaboTKu.

DKCIEPUMEHTAbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpalleHUI:
O3HAKOMJIEHME C 0Opa3llamMu IUJIacCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «Yromap», MOAECIUPOBAHWE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOIHBIX, IPOBEICHNE MPAKTUYECKON pabOThI: MOTYYSHHE STUICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3agaun.

BeluncneHnss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Maccel, 00OBbEMa,
KOJIMYECTBA UICXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMU I10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOTyKTOB PEAKIIUN).

Kucnopoacoaepxkamme opraHu4ecKue coeJMHeHUus

[IpenenpHple OQHOATOMHBIE COHUPTHL. METaHOI M O3TAaHOJN: CTPOCHHE,
buznueckue M XUMHUYECKHME CBOMCTBA (peakluuM C AaKTUBHBIMHU MeETaJlJIaMH,
raJIor€HOBOJIOPOJAMHU, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J[efiCTBME METaHOJIAa U ATAHOJIA HA OPraHU3M YEJIO0BEKA.

MHOroatoMHpie  COMPTHL. JTWICHIJMKOJIb W  TJHMIEPUH: CTPOCHHE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cHupThl). [lelicTBue Ha
opraHusM yenoseka. [ IpumeHnenue rimuepuHa u 3THIICHTIMKOIIS.

®deHon: cTpoeHHE MOJIEKYJbl, (U3NYECKUE M XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue denona.

Anpneruipl U Kemouwvl. DopManbaerui, aueTalbACTHNI: CTPOCHUE,
dusznyecKkne U XMMHYECKHE CBOMCTBa (PEaKIMM OKUCICHHS U BOCCTAHOBJICHMS,
KAuECTBEHHBIE PEAKLIUN ), TOJIyYEHUE U IIPUMEHEHHE.

OMHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHAasl KHMCIIOTBI: CTPOCHHE, (PU3NYECKHME M XMMHUYECKHE CBOMCTBa (CBOIMCTBA,
oO1rue A Kjlacca KUCIOT, peakius dSTepUPUKALINN ), TOJTydYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHCJIOTHl KAaK MPEICTABUTENM BBICHIMX KapOOHOBBIX
KHCJIOT. Mblia KaK COJM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JIEHCTBHE.

CrnoxHple 3(puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xxupos. buonoruueckas
POJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCUPHUKanus ~ YrieBoJoB  (MOHO-, JU- H
nonucaxapuabl). ['JII0ko3a — MpocTernii MOHOCaXapuI: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOMCTBAa (B3aUMOJICHCTBUE C
ruapokcugom meau(Il), oxucienne ammMuadHbIM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHUE TJIIOKO3bI), HAXOXJIEHUE B MPUPOJE, MPUMEHEHHUE,
ounonoruyeckas posib. otocunte3. DpykTo3a Kak U30MEpP TIIFOKO3HI.

Kpaxman u uemntono3a Kak NpupoaHbie moauMepbl. CTpoeHue Kpaxmalia U
neutono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmana (THAPOJIU3,
KaueCTBEHHAs peaKIusi C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
MIPOBE/ICHNE, HAONIOACHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIIMH OJIHOATOMHBIX CHUPTOB (OKHCJICHUE 3TaHOJA
okcugoMm Meau(Il)), MHOroaTroMHbBIX CHOUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
ruapokcuom meau(Il)), anpaeruaoB (OKUCISHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammMopeiicTBHE Kpaxmaia € HOJOM),
MIPOBEICHHE MPAKTHIECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluncienuss 1Mo yYpaBHEHMIO XWMHUYECKOW peakiuuu (Macchl, 00BbEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MU MPOIYKTOB PEAKITUN).

A3oTcoaeprkalue OpraHu4ecKrue COeMHEHUS.

AMMHOKHCIIOTHI Kak aMdoTepHble opraHuyeckue coeauHeHus. duzmyeckue
U XMUMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe TiulMHA). buonormueckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuapl.

benkn kak NpUpPOSHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. llepBuuHnas,
BTOpUYHAs W TpPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallusl, KAYECTBEHHBIE PEaKI[UU Ha OCIIKHU.

DKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MpEeBpalleHUi:
HAOJTFOZICHUE W OTMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpaIvs OCIKOB TIPH
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BroicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECAMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTETNIEHb TOJMMEPHU3ALINU, CPEHSIS MOJICKYIsIpHAS
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN —
MOJIMMEpU3alus U MOJUKOHICHCAIUS.

OKCINEPUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3zanyst MexXIIpeMETHBIX CBA3€H IPU U3yYEHUU OPTaHUYECKON XUMUH B
10 kiacce OCYIIECTBIISIETCS YEpe3 HCIOJIb30BAHME KAk OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUN, TaK W TIOHSTHM, SBISIONIMXCS CUCTEMHBIMU JUISI OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KiIaccuukaius, NepuoJUIHOCTb, HAOJIO/ICHUE,
U3MEepEeHHe, IKCIIEPUMEHT, MOIETUPOBAHUE.

duszuka: wmaTtepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIeCTBA, (PU3NUECKHUE BETUIMHBI M €IUHUIBI UX H3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIbI, >KHUPBI,
dhepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbBI, OJIE3HBIE MCKOIMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: mNHIEBbIE MPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHTAHUA,
MOIOIINE CPEJNICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MaTEpUabl U3
HCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KITACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUU

XUMHUYECKH d3JIeMeHT. AToMm. Sapo aroma, H30TOIBL. DJIEKTPOHHAS
000JI0uKa. DHEPreTUYecKue YpPOBHHU, MOAYPOBHH. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacmpeeieHUs] JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHAS KOH(PUTYpAIIUs aTOMOB.

[Tepronnyeckuii 3akoH u [leproandeckas cucTeMa XUMUYECKUX JIEMEHTOB
. N. Menneneea. CBsA3b NMEPUOJAMYECKOTO 3aKOHa M lleproanueckol CUCTEMBI
xumuueckux anemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH IMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHIaM M IepUojaM.
3HaueHMUE MIEPUOIMUYECKOTO 3aKOHA B PA3BUTHHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHIbI XWMHWYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsl W TOJISIpHAsi, MOHHAsA, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJCHTHOW XWMHUYECKOW CBs3M (OOMEHHBIM U  JIOHOPHO-
aKIenTopHbI). BomopomaHas cBsS3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenp okuciaeHus. MoHbI: KAaTHOHBI M aHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[lonaTHe O AgucnepcHbIX cucTeMax. VICTHHHBIE W KOJJIOMAHBIE PAaCTBOPHI.
MaccoBas 10Jis BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEJIMHECHUU. Homenknarypa
HEOPraHMYECKHX BeEIIeCTB. [ eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K pA3JIMYHBIM KJIacCcaM.

Xumuueckass  peakuusa. Kinaccupukanuss XUMHYECKMX — peakiuil B
HEOPraHMYECKOW M OPraHUYEeCKOM XUMHM. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU IPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiny, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTUMBbIC
peakuuu. XuMHYeCcKOe paBHOBecHe. DakTOpbl, BIMUSIOIIME HA COCTOSHHE
XAMU4YeCcKoro paBHoBecus. [Ipunuun Jle [arense.

Dnextponutuyeckas aucconuanus. CribHbIC U ciadbie 5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTPaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEPUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX IPEBPALICHUN:
neMoHcTpanus Tabnui «llepronuueckas cucrema XuMuueckux anemMeHToB . U.
MenneneeBay, u3ydeHue Mojeiei KPUCTALTMYECKUX PEMIETOK, HAOIIOJCHHE U
OMHMCAHKE IEMOHCTPAITMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3IOKEHUE TIEPOKCUAA
BOJIOPO/Ia B PUCYTCTBUU KaTalIN3aTOpa, ONPEIEIICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBE/ICHHUE MPAKTHUECKOU paboThl «BiusiHue pa3nudHbiX GaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUID.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHUSIM XUMHYECKUX pEakuuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHl C HMCIOJIB30BAHUEM IMOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeraiuiel.  [lonmoxenne HemerauioB B Ilepuwoandeckont  cucreme
xumudeckux sneMeHtoB . M. MenzaeneeBa U OCOOEHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINHS HEMETAUIOB (HAa MpuUMepe
KHCIIOpOJa, cephl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrimepoga MU KpeMHHS) W HMX  COCAMHEHUM  (OKCHIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJIOPOIHBIX COSAMHEHUH ).

[IpuMeHeHNE BAXKHENIITMX HEMETAIIIIOB U UX COCTMHEHU.



Meramnel. [lomoxenne MeraiuioB B Ileproanyeckoil cucTeEME XUMHUYECKUX
anemedToB [[. M. MenneneeBa. OCOOGHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. OOmme ¢usznueckue cBoiicTBa MeTaioB. CIUTaBhl METaJUIOB.
DIIEKTPOXUMHUYECKUN P/l HATIPSHKEHUA METAJIJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIUX METAJJIOB (HATPHUM, Kaaul, KaJbIUH,
MarHui, aJlOMAHUHN, IIUHK, XPOM, JKeJI€30, MEJIb) U UX COCTUHCHUM.

OOwue crnocoObl MmoslydeHus MeTaysioB. [IprMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTANILHBIX 3ajad, HAOJIOJIEHWEe U OINHUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE TUAPOKCHAA ATIOMUHHS C PACTBOPAMHU
KHUCJIOT U IEJI0Ye, KaueCTBEHHbIC PEaKIUd Ha KAaTHOHBI METAJLIIOB).

Pacuérurle 3agaun.

Pacuérel mMaccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacce WIM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMM BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO
13 BEUIECTB UMEET ITPUMECH.

XuMHSA M KU3Hb

Ponb xumMum B 0OECHEUEHHM 3KOJIOTMYECKOM, SHEPreTUYECKON M MUIEBOM
0e30macHOCTH, Pa3BUTHUM MEIUIUHBI. [IOHATHE O HAyYHBIX METOJAaX TMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJIYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJId SJEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEpAJIbHbBIC
ya00peHus.

Xumus W 3J0pOBbE YEIIOBEKA: IpaBWia HMCIOJIL30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 6€30MacHOTO MCTIOIB30BaHUS IPEMapaToB OBITOBON XUMHUHU
B MOBCEITHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TOpW  M3ydYeHUH OOmmed u
HEOpPraHN4eCcKo XumMuHu B 11 kmacce oCyIeCcTBISIETCS Yepe3 UCTIOIb30BAHUE KaK
OOIUX EeCTECTBCHHO-HAYYHBIX TOHATHUH, TaK W TIOHATHH, SBJISIOIIAXCS
CUCTEMHBIMU JIJI1 OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO1Me ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALMS, TEePUOAUUYHOCTh, HaOII0IeHUE,
AKCIIEPUMEHT, MOJICJIIMPOBAHNE, U3MEPEHHUE, SIBIICHUE.



®dusuka: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaIUOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEILIECTBA, PU3NUECKUE BETUUYMHBI U €IUHUIBI UX
U3MEPEHUsi, CKOPOCTb.

buonorusa: kineTka, oOpraHu3M, O3KOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHHbBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIbI, OJE3HbIE MCKOMAEMbIe, TOIUIMBO,
pecypcehl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJLIYprusi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIHCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHUIIECBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  HPOU3BOJICTBO
KOCMETHUYECKHX IMpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepuasoB,
3IIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT HH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
oOy4YarolmMuMHUCId TporpaMM CpeaHero ooOimero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeaAMeTHbIM). HayuyHo-MeToauyeckod OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS MPOTpaMM CpPEAHEro OOIIEero
00pa30BaHUsl SIBJISETCA CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AESATEIbHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NpeAMeTa «XUMHUSD Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BIICICHBI CIICTYIONTUE COCTABIISIFOIIHE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPAKIAHCKOW HWIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEAEIICHHIO;

HaJIM4KMe MOTUBALIMY K OOYUYEHUIO;

1eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M HCTOPUUYECKUX TPAIUIIMI 0a30BOI HAYKU XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBAaTHCS B CBOEH
NESATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMM, MPUCYIIMMU EIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHuUsI;

HaJIM4KEe MPABOCO3HAHUS SKOJIOTUUECKOU KYJIbTYpPbl U CHOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUSA MpeamMeTa «XHMHS» TOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLTMOKYIIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMH POCCHICKOTO TPa)KAAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  NpPaBWIAMH  [OBEIEHHUSA, CIOCOOCTBYIOLIMMHU  MpoLEccaM
CaMOINO3HAHUs, CaMOpPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jarommxcs.

JINYHOCTHBIE pe3yNbTAaThl OCBOEHMS IMpeaMera «XHUMHS» OTPakaroT
Cc(OPMUPOBAHHOCTH ONBITA TO3HABATENLHOM W TPAKTHUECKOW JEATEIbHOCTH
00yUaroIuxcs Mo peaan3alui MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaxxaaHCKOro BOCIMTAHUS:

OCO3HaHHUA 00YYaIOIIUMHUCSA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUiaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JCATEIHHOCTH TIPU CO3JAaHUU
y4eOHBIX TMPOEKTOB, PEUICHWU Y4e€OHBIX W TMO3HABATEIbHBIX 3aJ]1ay, BBIMOJTHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M TPUHHUMATh MOTHUBBI, HAMEPEHUSs, JIOTHUKY H
apTryMEHTBI IPYTUX TPH aHATU3€E Pa3IMYHBIX BUJIOB YUeOHOM JESITCIIBHOCTH;

2) NIaTPUOTUYECKOTO BOCITUTAHMS

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYCCTBECHHON XNUMMHU;

YBaXEHUSI K IPOILIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUS XWUMHH, OCO3HAHMS TOTO, YTO JIOCTHKCHUS HAYKH €CTh pPe3yJIbTaT
JUTNTENIbHBIX ~ HAOMIOJIEHWN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca M TI03HABaTEIbHBIX MOTHUBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e uHGOpPMaIMU O TEPENOBBIX JTOCTHXKEHHUSX COBPEMEHHON OT€UECTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IMOBEICHNUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEIEHHUE W TIOCTYIKH CBOUX TOBApPHUIIEH C
MO3ULMUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBHM 3THUX
MOCTYIIKOB;

4) popMmupoBaHUs KYJbTYPbI 310POBbA:

NOHMMAaHUA LEHHOCTEH 370pOBOro U 0Oe30macHoro obpasza JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3NYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

cOOIO/IeHUsT TIpaBUi 0Oe30MacHOro oOpalleHusi C BElleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWI WHIWBUAYAJIbHOTO W  KOJJIEKTHBHOTO
0€30macHOr0 MOBEICHHS B CUTYAIIHSIX, YTPOXKAFOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUSl TIOCIEJACTBUNA W HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOieHus
QJIKOT0JIs, HAPKOTHUKOB, KypEHUS );

S) Tpy10BOIr0 BOCIUTAHUSA

KOMMYHUKATUBHOMH  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKOU
JESTEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOW W JPYrUX BHJAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aj]ad
COI[MAJILHOM HAIMPaBICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);



UHTepeca K MPaKTUUECKOMY M3yUYeHUI0 podeccuil pa3inyHoro pojia, B TOM
YKCJIE HA OCHOBE PUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3ypTaTaM TPYJIOBOM I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOH TPAEKTOPUU
oOpazoBaHusi, Oyaymiedt mnpodeccu U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJIOTUYECKU 1I€JIECOO0PA3HOr0 OTHOLIEHMsSI K IPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMJIC;

NOHMMAaHUA TJI00aJbHOTO XapakTepa SKOJOTMYECKHX MpoOJeM, BIHUSIHUS
HDKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOIHON M COLIMAIIBHOM CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCHOJb30BaHUS JIOCTH)KEHUN XUMHUHU JIA
pelIeHus BOIIPOCOB PallMOHAIIBHOIO IPUPOIONIOJIB30BAHUS;

AKTUBHOTO HENPUATHUS JEUCTBUH, NPUHOCIIIMX BPEI OKPYNKaOUIEH
OPUPOJIHOM cpesie, YMEHHUs MPOrHO3UPOBATh HEOJIArONpUSTHBIE 3KOJIOTUYECKUE
MOCJIEJICTBHSI MPEAITPUHUMAEMBIX IEHCTBHUI U MPEAOTBPAILATD UX;

HAJIM4YMsI Pa3BUTOTO KOJIOIMYECKOT0O MBIIIJIEHUS, IKOJIOTMYECKON KYJIBTYPBI,
OIIbITA NEATEIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSl UMU B MO3HABaTEIbHON, KOMMYHHKAaTUBHOM M COLUAJIbHON
NpaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeModoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUU KaK HAayKd, OCO3HaHHMS €€ polu B
(OpMHUPOBAHUM PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHUU LIEJIOCTHOTO
IPEJICTaBICHHUS] 00 OKPY’KAIOLIEM MUPE KaK O €IMHCTBE IMPUPOJIbI U YEIIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MpodJiieM COXpaHEHHUs
IPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOW 3HAYUMOCTH XUMHH I  COBPEMEHHOM
IUMBWJIM3AllMM: B €€ TyMaHUCTUYECKOM HANPABICHHOCTH W Ba)XHOW pOJIA B
CO3/1aHHUU HOBOMW 0a3bl MaTepUaIbHOM KYJIBTYpBbI, PEIICHNUH TT100aIbHBIX MPOoOIeM
YCTOMYMBOI'O Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, NMHILIEBON M
IKOJIOTUYECKON 0€30MmacHOCTH, B Pa3BUTUM MEAMIIUHBI, 00ECIICYCHUH YCIOBUI
YCHEWIHOTO TpyJa M SKOJIOTMYECKHM KOM(OPTHOM JKHM3HM KaXKIOro 4IieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: ITIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



N0JTy4yaeMble 3HaHMS ISl aHalIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOLIET0 MUpa U
OPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HUMEIOLUIMXCA JaHHBIX C LEJIbl0 MOJIYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus: Ipo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U HCCIIE0BATENBCKOM JAESITEIBHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMM 10 XHMHU B
COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTSIIMU;

UHTepeca K 0COOCHHOCTSIM TpyAa B pa3iuyuHbIX chepax nmpodheccrnoHalbHOM
NEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS Yy4eOHOTO mpeamera «XWMHs» Ha
YPOBHE CpeIHETO 00111er0 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I8 (OpMHUPOBaHUS ~ MHUPOBO33PCHHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IICJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHCHU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIICCTBO, SHEPTHS, SBJICHHUE,
IPOIIECC, CHCTEMA, HAYIHBIN (haKT, IPHUHIIUII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIC0OBAHUE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC y4eOHbIC NEHCTBUs (TIO3HABATENIbHBIC, KOMMYHHKATHBHEBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue (GYHKIIMOHATEHOM
TPaMOTHOCTH M COIMATBHON KOMIETCHIIMH 00YYarOIINXCS;
CIOCOOHOCTD 00y4aroIuXxcs UCTIOJ30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHWUS U YHUBEPCAIbHBIC Y4ueOHBIC
JICUCTBHS B MIO3HABATEJIBHON M COLIMATILHON MPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMA ¥  PETYJISTUBHBIMU
NEUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATeJIbHbIMU
AEUCTBUSIMM

1) 0a30Bble JIOrHYeCKHE 1eHCTBHUA:

CaMOCTOATENILHO  (OPMYIHMpPOBAaTh W aKTyalW3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh 1IN JEATEIbHOCTH, 3aJlaBas IapamMeTpbl U KPUTEPUHM HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JIEATEIIbHOCTH C TOCTaBJICHHBIMHU 1ICJISIMU;

UCIIOJB30BaTh MPU OCBOCHUU 3HAHWUU MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSITHUN M YCTaHABIMBAaTh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUU Ui KJIaCCU(PUKAIMU BEUIECTB M
XUMHWYECKUX PEAKIU;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBAThH BBIBObI U 3aKJIFOUEHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCII0JIb3yEMbI€ B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEH, IPEOOPA30BBHIBATH MOICTBHBIC MTPEICTABICHUS — XMMHUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XHMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — MNpU pEIIeHUH YYEOHBIX MO3HABATENIBHBIX M NPAKTHUUECKHUX 3azad,
IIPUMEHATH Ha3BaHHBIE MOJIEIIbHBIC IPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BELIECTB U XUMHUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE IEHCTBUA:

BJIAJETh OCHOBAMH METOJOB HAay4YHOIO IO3HAHMUS BEIIECTB M XUMHUYECKHX
peaxkuuii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BAHNS, UCIIOJIb30BaTh IOCTABJICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHH;

BIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M IPOBEACHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HaOII0JaTh 3a XOJOM
npolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3ynbTar, (opMyIupOBaTh
0000IIEHNS 1 BBIBOABI OTHOCUTENHHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIETAHHOMN paboTe;

OpuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEOBATEIbCKOW M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIEHUS MPaKTUYECKHX 3a/1ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHUSI.

3) padora ¢ nunpopmanmei:

OPUEHTHPOBATbCA B paA3IUYHbIX MCTOYHMKAX HH(opManuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XHUMHUYECKOTO COAEpPKaHUA, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTEpHETa), aHanu3upoBaTh MH(POPMALMIO PA3IHYHBIX BHIOB U (OpM
IIPE/ICTABIICHHUS], KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCT;



(GopMyJIHpOBaTh 3aNpPOChl U MPUMEHSTHh Pa3jIMYHbIE METOJbI MPH IMOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [l  BBIMOJTHEHUS Y4YEOHBIX  3a/a4y
ONPEIEIIEHHOIO TUIIA,

IpUOOpeTaTh ONBIT MCHOJIb30BAaHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  IMpEACTABIICHUS
uHpopMaluu (cxeMbl, rpaduKu, TuarpaMMbl, TaOJUIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3bIK B KA4yeCTBE CpeAcTBAa NpH paboTe C
XUMHUYECKON uWH(oOpMaluend: NpUMEHATh MEXIpeaMeTHbie (pusnueckue
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbL, (DOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIB30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJIsTHOCTH.

OgJ1aieHHe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1eICTBHSAMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI B X0JI€ AMAJIOra W/WIIH
JUCKYCCHM,  BBICKAa3bIBaThb  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIOIHEHUS IPEMIOKEHHON 3a/1a4K;

BBICTYIIaTh C NpE3CHTAlMEN pPe3yJbTaTOB IMO3HABATEIbHON NEATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPYU BBIIOIHEHUH
XUMHYECKOI'0 IKCHEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIIETOBAHUID CBOWCTB
U3y4aeMbIX BEIECTB, peaTn3alii y4eOHOTo MpoeKTa U GOpMyIUPOBATH BBIBOIbI
N0 pe3yjbTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJACOBAaHUS IMO3WLHANA B
X0J1€ 00CYXACHUS U 0OMEHA MHEHUSMH.

OsgJ1aieHHe YHMBEPCAJIBbHBIMH PeryJsITUBHBIMHU 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOK IO3HABATEIIbHYIO
NEeATEIbHOCTb, ONpeaesas €€ Leau M 3aJauyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpeIIaraeMblii alropuT™M JACUCTBUHA TpHU
BBINIOJJHEHUM Y4YEeOHBIX M HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Hauboiiee
3(p(EeKTUBHBIA CHOCOO MX pEIICHUS € Y4ETOM IOJYyYEHHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESATEIBHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenmeTHble pe3yabTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMUs»
OTpakaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJU XUMHM B TIO3HAHUU SBJICHUMU



OpUpoOabl, B  (QPOPMUPOBAHWU MBINUICHUS W  KYJbTYPhl JUYHOCTH, €€
GyHKIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS MPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOW  XHUMMUYECKHMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAIOIINE TOHATHS (XUMHUYECKUW DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas (opMmyna (pa3BEépHyTas U COKpalll€HHAs), MOJIb, MOJSpHas
Macca, MOJIAPHBI 00bEM, YIJIEPOJIHBIA CKeleT, (YHKIMOHAJIbHAS TpyIIa,
paavkan, U30MepHs, U30MEpPbl, TOMOJOTHUYECKUMA P, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCJIOPOA, U a30TCOJEpPAKAIIUE COCAUHEHUSI, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTMHEHUS ); TCOPUH U 3aKOHBI (TEOPHS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKUN SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTUYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBE, IOJIYyYCHUU U
0€30MacHOM WCIIOJIb30BAHUM BAXXHEUIITUX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESATENHbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATUMA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TMOHSITHS TPHU
OMMCAHUU COCTaBA, CTPOCHUS U MPEBPAILCHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUIN HCIOJNb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJIEHUSI MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
bopMyn OpraHMYEeCKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JUISl WJUIKOCTpPAlUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAJJICKHOCTh W3YYEHHBIX
OpraHUYEeCKUX BEHIECTB MO0 HX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/TpyIme COeNUHEHUN (YriIeBOIOpPOAbI, KHUCIOPOI M a30TCOAepKalliue
COCIMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTh WM Ha3BaHUA 110
cucremarndueckoid HoMeHkinatype (IUPAC), a Takke npuBOAUTH TPUBUAIBLHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTUJIEH,
ATWJICHIJIMKOb, TIHUIEpUH, (eHon, (Gopmanbaerul, aleTaabIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIOTA, MIIFOK034,
bpyKTO3a, Kpaxmal, [eJUI0103a, TJIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI OINPEACNATh BHABl XUMHUYECKON CBSI3HM B
OpPraHUYECKUX COCMHEHUX (OJIMHAPHBIE U KPATHBIC);



chOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATHh TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannyeckux Bemects A. M. ByTiepoBa nist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHHE,
dbu3nyeckue M XMUMHUYECKHE CBOMCTBA TUMUYHBIX MPEACTABUTENICH pa3TMYHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOMWICH, alleTUJICH,
Oyramuen-1,3, merunOyranuen-1,3, 6€H30J, METAaHOJ, ATAHOJ, STUJICHTJIMKOIIb,
runepuH, GeHos, areTalbAeruj, MypaBbuHas U YKCYCHasi KHCJIOTHI, TJIIOKO3a,
Kpaxma, LeJUTH0I103a, aMUHOYKCYCHAs KUCJI0Ta), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJly HUMHU YPaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUUA C
WCIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOYKTOB NEPEPAOOTKY;

chOPMHPOBAHHOCTh YMEHUWM TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WU TPOIYKTa
peakuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WJIU MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAy4YHOTO TTO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YYEHUHU BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMWYECKUE 3HAHUS JUIsl INPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM,;

chOpMHUPOBAHHOCTh YMEHUH COOJI0IaTh MTPaBUiIa TOJb30BAHUS XUMUIECKOM
nocyZod M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXke MpaBuiaa oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMHU MO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHWH TUIAHUPOBATH U BBHITIOJNHATh XUMHWYECKHM
AKCHEPUMEHT (IIPEBPAICHUS] OPTaHUYECKUX BEUIECTB MPU HArPEBaHUU, MTOJTYUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIECTB, JCHAaTypalus OCJIKOB MpPU HArpeBaHUH, LIBETHBIC pPeakluu OCIKOB) B
COOTBETCTBHUM C TMpaBWIaMU TEXHUKU OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYJOBaHMEM, TPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIMX
peakuuii u GopMyIHpPOBaTH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMUUYECKYIO
uH(OpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEJICTBa MacCOBOM
uHdopmaruu, THTEpHET 1 IpyTuX);



chOpMHPOBAHHOCTh ~ YMEHHMM  COOJIIOMAaTh  TpaBWja  DKOJOTUYECKH
1enecoo0pa3Horo MOBEAECHHUS B ObITY M TPYAOBOM JEATENbHOCTH B UEISIX
COXpPAHEHMUS CBOEr0 370pPOBbSl M OKPY’KAIOLIEH IIPUPONHOU Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBHS HA JKHUBBIE OPraHU3MBbI ONPEAECIEHHBIX OPraHUYECKHUX
BEIECTB, NMOHMMAas cmbich mokazarens [IJIK, mosicHATh Ha mpumepax crnocoObl
YMEHBILIEHUS W IPENOTBPALEHU KX BPEIHOIO BO3JAEHUCTBUSA HA OPraHU3M
YEJI0BEKA;

JUIsl 00y4arolUXCcs C OrPAHUYECHHBIMU BO3MOXHOCTSIMU 37I0pPOBbSI: YMEHHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIECTB U
XUMHYECKHUX SBJIICHUM;

JUISL CIIETIBIX M CJIa0OBUASIIMX OOYyYarolUXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 0003HaueHuit JI. bpaiins s 3anucu XuMudeckux

dbopmyI.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOImas M HeopraHuyeckas
XUMHSD OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJIM XMMHUM B TIO3HAHUU SIBJICHUUN
Opupoabl, B  (QOPMUPOBAHUU MBIIUIEHUS W KYJbTYphl JIMYHOCTH, €&
(GyHKIHMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIlICHUs MPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TMOHATUS (XMMHYECKUN 3JIEMEHT, aToM, W30TOoMN, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb OKUCICHUS, XUMHUYECKasl CBS3b
(KOBaJIeHTHas, MOHHAS, METAJNTMYECKAas, BOJOPOIHAS ), KPUCTAIUIMYECKasl PEIIETKa,
TUIBI ~ XMMHUYECKHX  pPEaKIUH, pacTBOp, OJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKiluu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Aucconmnanuu, nepuognueckuii 3akon . M. Menneneena,
3aKOH COXPAHEHUS MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SA3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHHUS NPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKHX SIBJICHWUN, (DaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJYUYCHUHU U O€30MIaCHOM MCIOJIb30BAHUHU BaKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JEATEIHLHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEPHBIC MPHU3HAKU TOHATHIA,
YCTaHaBJIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIHUE IOHATUS IPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U MX ITPEBPALLCHMIA;

c(OpPMHUPOBAHHOCTh YMEHUI HCIONb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHus (OpPMyJ BEIIECTB M  YpPAaBHEHUH  XMMHYECKUX  PEAKIUH,
cucrtemarnueckyro HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIlIEHAsl U3BECTh, MTUTHEBAS COJA, MUPUT U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEEIATh BAJIECHTHOCTh U CTETIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX Pa3JIMYHOTO COCTaBa, BUJ XHUMHYECKOU
CBsI3U (KOBaJICHTHAs, HOHHAs, METAITTNYECKasi, BOJOPO/IHAS) B COCTUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIApHAas,
MOHHAs!, METAJTMYECKAsT ), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COCJIMHCHMH;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBAaTh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO KX COCTaBYy K OIpeneaEHHOMY KIaccy/Tpyrie
COEIMHEHUH (ITPOCThIE BEUIECTBA — METAJUIbI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM(OTEepHbIE TUAPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI IEPUOUYECKOTO 3aKoHa /Jl.
N. MenpeneeBa v IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BICHUTEIHHYO
U IPOTHOCTHYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcucTeMbI
xumudeckux sneMeHtoB JI. M. MeHnneneeBa, MCHoJib3ysl MOHATUA «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCUHEHUI
o epuoaam u rpymmnam llepuoandeckoi cucteMbl XUMUYECKUX deMeHToB []. 1.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE IE€HETUYECKON CBSI3M MEXKIYy HEOPraHHMYECKUMU
BEILECTBAMH C ITIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCU(UIUPOBATH XMUMHUUYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YHMCIy M COCTaBy pEarupyrollnX BEUIECTB, TEIIOBOMY
3¢ eKTy peakuuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS DJIEMEHTOB, 0OpaTHMOCTH
peakuuu, y4acTHIO KaTalu3aTopa);

C()OPMUPOBAHHOCTh YMEHHUI COCTaBIATh YPABHEHMs pPEaKUUi pa3iIMuHbIX
TUIIOB, [TOJIHBIE U COKPAILIEHHbIE YPABHEHUSI peaKLMii HOHHOTO OOMEHa, YUUThIBasI
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIMH UITYT 10 KOHLA;



chOPMHPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHIE
KAUECTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYEeCKHUX BEIIECTB, PaclO3HABATH
ONBITHBIM IMYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN OCPEACTBOM COCTaBJICHHS 3JEKTPOHHOTO OanaHca
ATUX PEAKLIN;

c(hOpMHPOBAHHOCTh YMEHUHN OOBACHATHh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEeaKIMK OT PA3IMYHbIX (PAKTOPOB; XapaKTEp CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3eictBus (nmpuuuun Jle [latense);

C()OPMUPOBAHHOCTH YMEHUH XapaKTEepU30BaTh XWMHUYECKHUE MPOLECCHI,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHUS CEPHOW KHUCJIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAyYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX TPOoOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUIN MPOBOJAUTH BBIUMCICHHUSI C HCIOJb30BAHUEM
MOHSATHUS «MaccoBas JOJS BEIIeCTBa B PacTBOpPE», OOBEMHBIX OTHOILIECHUN Ta3oB
IPU XMMUYECKHUX PEAKIIUSIX, MAaCChl BELIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOrO M3 YYACTBYIOUIMX B PEAKIUU
BEILECTB, TEIUIOBOrO 3((eKTa peakiuud Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS YJHEPTUU;

chOpMHUPOBAHHOCTh YMEHUHN COOJI0OIaTh MTPaBUiia TOJb30BAHUS XUMUYECKOM
MOoCyI0M U J1abopaTOPHBIM OOOPYJAOBAaHHUEM, a TaKXe IpaBWJIa OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMHU MO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUIAHUPOBATH U BBHITIOJHATh XUMHUYECKHM
DKCIIEPUMEHT (Pa3JIOKEHUE NEPOKCHAA BOJAOpPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENENICHUE CpeAbl PACTBOPOB BEHIECTB C MOMOIIBK)  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3JINYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIIUH,
peaKuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHWE DKCIIEPUMEHTAJbHBIX 3a1ad I10
temam «Metamib» U «HeMmeTaiuibl»y) B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0€30M1acCHOCTH IPH OOPALIEHUH C BELIECTBAMU U JJaOOPaTOPHBIM 000PYA0BaHUEM,
MPEACTaBISATh PE3YNbTaThl XHMMHUYECKOrO OHKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUU COOTBETCTBYIOIIMX pEaKIUid M (POPMYIUpPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB,;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMUYECKYIO
uHpOpMaLMIO, TOJYyYaeMyl M3 pa3HbIX MCTOYHHMKOB (CpelCTBa MacCOBOM
KOMMYHUKaIK, IHTepHeT U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHMM  COOJIIOMAaTh  TpaBWja  DKOJOTUYECKH
1[eJIECO00PA3HOTO TOBEICHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B IENIAX
COXpPAaHEHHUSI CBOEr0 3J0POBbSl U OKPY)KAIOWIEH MPUPOMHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MbI ONIPEACIEHHBIX BEIECTB, TOHUMAs
cmbict mokazarens IIJIK, moscHATP Ha mpuMmepax cHnocoObl yMEHBIIEHUS H
MPEAOTBPAIIECHUS UX BPETHOTO BO3JICHCTBUSI HA OPTAaHU3M UYEJIOBEKA;

JUIsT 00yYalomUXCcs C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX TMO3HAHHS BEUIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL CJENBbIX W CIA0OBUASAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO crucTeMy 0003HaueHwui JI. bpaiins s 3anucu XuMudecKux

bopmyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuvecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/mn Konrpoabubsie  IIpakTn®
MporpamMmbl Bcecero
padoThI padoTbI
Pa3znen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKO XUMHMHU
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUSI OPTAHUYECKUX COSTUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. YraeBonopoasl
2.1 [IpenenbHbIe YTI€BOAOPOABI — ATKAHBI 2
’7 HenpenenbHble yraeBoaOpOIbl: alKEHBI, 6 1
AJIKaIUEHBI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBoa0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pasznea 3. Kuciaopoacoaep:xamue opranudeckKue coelMHeHu sl
3.1 Crnuptsl. deHon 3
319 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 |
CnoxHbie 3¢upbl
33 VYrieBoibl 3 2




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaepxxaiue opraHudecKue coeMnHeHnst

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Utoro no pazaeny 3
Paspnen S. BeICOKOMOJIEKYJISPHBIE COeAUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m Kontpoabubie IIpakTuy
NPOrpaMMsbl Bcero
padoTsbI padoTsbI
Pazgen 1. TeopeTuyeckue 0CHOBbI XUMMHU
Crpoenue atomoB. [lepuoauueckuii 3aKoH
1.1 u Ilepnonnueckas cucremMa XUMHYECKUX 3
anemenToB 1. . MenneneeBa
12 Crpoenue Bemectsa. MHoroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKINU 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranudeckasi Xumust
2.1 MerTamisl 1
2.2 Hemetamier 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3znea 3. Xumus u :Ku3Hb
3.1 XUMHUA U )KU3Hb 4
Uroro no pazaery 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IMpakTu-
padoThI

[IpenmeTt opraHu4eckoil XuMum, eé
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHHE

Teopust cTpoeHUs OpraHUYECKUX

coenuHenniit A. M. bytiepoBa, e€ OCHOBHbIE

IIOJIOKCHU A

[IpencraBnenue o KiIaccupuKaIm
opraHuveckux Bemniects. Homenknatypa

(CI/ICTeMaTI/I‘IeCKaﬂ) " TPUBHAJIbHBIC HA3BAHUA

OpTraHUYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MeraH 1 3TaH — NpOCTEUIINE
MPEJCTABUTENM AJIKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUJEeH U IPONWIEH — IpocTeiiine
MPEJICTaBUTENIN AJIKEHOB

[Tpaktuueckas padora Ne 1. «ITomyuyenue
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB»

Ankanuensl. bytaauen-1,3 u
metunOytaauen-1,3. [lomydyenne
CUHTETHYECKOTO KayuyKa U pe3UHBI




AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psifl. AUECTUIICH —
NpPOCTEHIINI MPEeCTaBUTENb AJIKUHOB

1 Brluncienus no ypaBHEHUIO XUMAYECKON
peakuuu

12 ApeHbl: 6eH30:1 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 ['eneTnueckast cBA3b yIiIeBOAOPOAOB,
NPUHAAIEKAIINX K Pa3InYHbIM KJlaccaM
[TpupoiHbIE HCTOUHUKHU YTIEBOIOPO/IOB:

14 NPUPOAHBINA r'a3 U MOy THBIE HEPTSHBIE T'a3Hl,
HE(PTH U POYKTHI €€ epepadoTKu
[TpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 IPUPOJIHBIN ra3 ¥ MONYyTHbIE HE(PTAHbIE ra3bl,
He(Th U MPOJIYKTHI €€ nepepaboTKu

16 KonrponbHas pabora o pasaeny
«YTIeBogopoIb»

17 [TpenenbHbIE OJHOATOMHbBIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogopoiHas cBs3b

18 MHoOroaroMHble CHUPTHI: STUICHIJIUKOIb U
[JIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruabl: GopManbAeTUI U alleTaabAeTu/.
AneTtoH

)1 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYyCHasl

22 [Ipaxtuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBD»

23

CTCapI/IHOBaSI 1 OJICMHOBAasA KHCJIOTHI, KaK
NpEaACTAaBUTCIIN BBICIIINX Kap60HOBBIX KHUCJIOT

24

Mp11a KaK COJIM BBICIITHX Kap6OHOBI)IX
KHUCJIOT, UX MOIOIICC ,HGIZCTBPIC

25

CrnosxHbie 3(hUpHI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CITOKHBIX

3¢upoB

26

27

28

XKupsbr: runponus, npuMeHeHue,
Ouos0oruuecKas pojb )KUpPOB
VYraeBosl: cocTaB, KiaccuuKaLus.
Baxneiimme npencTaBuTeNn : TI0K03a,
dpykTo3a, caxaposa

Kpaxmain u nemirono3a Kak IpUpOIHbIe
HOJIMMEpPHI

29

KoHnTtponbHas pabora 1o pazaeny
«Kucnopoacoaepxaiiye opraHuuecKue
coeauHeHUs»/ Beepoccuiickast mpoBepoyHast
paborta

30

OO01mast XapakTeprCcTHKa a30TCOIePIKANTUX
OpraHWYeCKUX coenuHenuii / Becepoccuiickas
nmpoBepovHas padota /[’ogoBast KOHTPOIbHAS
paborta

31

AMMHBI: METUJIAMUAH U aHWJINH

32

AMHMHOKHCIIOTHI Kak aM(OTEepHBIC
OPraHUYECKHUE COCTUHEHUS, UX
ounosoruuyeckoe 3Hauenue. Ilentunsl. benxku
KaK MPUPOAHBIE BBICOKOMOJIEKYJISIPHBIE




COCAMHCHUA

33 OCHOBHBIE TTOHSATHS XUMHH

BBICOKOMOJIEKYJISIPHBIX COCIMHEHU

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSTMHECHUIA.
[TnacTMaccel, KaydyKku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbIe
padoThI

MpakTnue
padoThI

XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUUYECKUX 3emeHToB 1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOU
TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyIaM U nepuojiaM. 3HaueHHe
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB .M. MeHaeneena B
pPa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHUECKasi CBS3b, €€

BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM
cBs3u. BonoponHas cBs3b

BaneHTHOCTE. DNEKTPOOTPUTIATETHHOCTD.
Crenenn okucieHus. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOEHUSA

[TonsaTue o nucnepcHbIX cucremax. Mictuanbie
Y KOJUIOUHBIC PacTBOPHI. MaccoBast 10
BEIIIECTBA B PACTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKHX COeNUHEHHH. [ eHeTHYecKast
CBSI3b HEOPTAaHUYECKHX BEILECTB, PA3INYHBIX
KJIacCOB

Knaccudukanus XuMHUECKUX peakiui B
HEOPraHUYECKON U OPraHNYECKOU XUMUHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECHE

10

11

12

[TpakTrueckas pabota Ne 1. «Bnusnue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onektponutnueckas auccounanus. [lonarue o
BoIOpoaHOM Toka3zatene (pH) pactBopa.
Peakuuu nonnoro ooMena. I'maponus
OPraHUYEeCKHUX U HEOPraHUYECKUX BEIIECTB
OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
[TonsiTrie 00 AMEKTPONIM3E PACIIIaBOB U
pPacTBOPOB COJEN

13

KoHnTposnbHas pabora 1o pazzaeny
«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUN»

14

Mertamibl, ux nojioxkenue B [lepuoanueckon
CHCTEME XMMUYECKuX 351eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3nvIecKrue CBONCTBA
METaJIOB




CnnaBel METaIOB. DJIEKTPOXUMUYECKHUH s

15 HaNpsHKEeHUH METAIIIIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIIIOB

16 (HaTpuii, KaMui, KaNbLUi, MarHu,
ATIOMUHUN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeIMHEHUN

18 XUMHUYecKre CBOMCTBA IIUHKA, JKejie3a U UX
COECIUHEHUN
[IpakTuueckas padbora Ne 2. "Pemenue

19 HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«MeTtams»"
Hewmeramibl, ux nosnoxenue B [lepuognyeckoit

20 CHCTEME XUMUYECKuX 351emMeHToB /1. 1.
MeneneeBa U 0COOEHHOCTH CTPOSHUSI aTOMOB
dusznyeckue CBOMCTBAa HEMETAJLIOB.

21 AnoTponus HEMETAIUIOB (Ha MpUMepe
KHUCIIOpOJIa, cephl, hocdopa u yriaeposaa)

” XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COE€UHEHUI

3 XuMuYecKue cBoOMCTBa a3oTa, ocdopa 1 ux
COCIMHEHUN

24 XUMHUUECKUE CBOMCTBA yriaepoaa, KpEMHUS U
HUX COeIUHECHUN

)5 IIprMeHeHre Ba)KHEHIIIUX HEMETAIIOB U UX
CO€UHEHUI

26 O06o00meHre U cHCTeMaTH3aIls 3HAHHUH 110

TeMe «HemeTtamey. Beraucinenns mo




YPaBHEHUSIM XUMHUYECKHX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
"Hemeramisr"»
KoHnTponbHas paborta mo tTemam «MeTamib»y 1

28 «Hemeramnsny 1
/MIToroBasi KOHTpOJIbHAsL paboTa

29 Heoprannueckue u opraHn4eCcKue KUCIOTHI. |
Heoprannueckue u opraHnYecKre OCHOBaHUS
AMdoTepHBIC HEOpraHUYECKUE U

30 OpraHuYecKue coeAuHeHus. [ 'eneTnueckas |
CBSI3b HEOPTraHWYECKUX U OPTaHUICCKUX
BEIIIECTB
Ponp xuMuu B o0ecrieueHUU SKOJIOTHYECKOM,

31 YHEPTreTUYECKON U MUIIEBOM 0€3011aCHOCTH, 1
Pa3BUTHU MEIUITHHBI
[TpencraBienus 06 00X HAYYHBIX

32 MPUHIUIIAX IPOMBIIIJIEHHOTO TOJy4YEeHUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XuMUA U 370pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC

Kon
MpOBEPSIEMOT0
pe3yJbTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeIHero 0011ero 00pa3oBaHusA

TeopeTnueckne OCHOBBI OPraHUYECKON XUMUHU

1.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTABIISFOIICH
€CTECTBEHHOHAyYHOM KapTUHBl MHpPA, pPOJM XHMHUU B [IO3HAHUU
SBJICHUI TNpUPOAbl, B (HOPMUPOBAHUM MBIIJICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TIPaMOTHOCTH, HEOOXOTUMOM IS
pelIeHusl TPAKTUYECKUX 3a7ad W DKOJIOTMUYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOMN Cpejie

1.2

Bnagenune cuctemMoil XMMUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATafOIIHe IMOHSATHUS (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHMS, XHMHUYECKas CBS3b,
MOJIb, MOJISIDHAs Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJNeT,
(byHKIIMOHATBHAS rpyIma, paaukan, nu30Mepusi, HU30MEPBI,
FOMOJIOTUYECKUH PSAMl, TOMOJIOTH, YTJE€BOJOPOJbI, KHCIOpPOA- |
a30TCOJICpXKAIMEe COCAMHEHHUS, OMOJOTMYCCKH AaKTHBHBIC BEIIECTBA
(yrneBompl, KUpbI, OCNKH), MOHOMEp, MOJHUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHnmueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (HaKTOIOTHYECKUE
CBEJIECHHWsS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U O€30MacCHOM
WCIIOJIb30BAHUN  BAXKHEHIIMX HEOPTaHMYECKHUX ¢  OPraHUYEeCKUX

BCIICCTB B 6bITy u HpaI(TI/I‘leCKOI‘/’I ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopMHpOBaHHOCT, YMEHHMI BBIABIATH XapaKTEpHbIE MPHU3HAKU
MOHATUM,  yCTaHABIMBaTb WX  B3aMMOCBA3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IOHATHA IIPU ONKMCAHUM COCTaBa, CTPOCHUS U

MPEBPALLICHUN OPTaHUYECKUX COEAUHEHUI

c(hOPMUPOBAHHOCTh YMEHHI HUCIOIB30BaTh XUMHUYECKYIO CHUMBOIIUKY
JUISS COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpraHUYeCKMX BEHIECTB U  ypaBHEHUU
XUMHYECKUX PEaKIUi, U3rOTaBINBATh MOACIH MOJIEKYJI OPTaHUYECKUX
BEIIECTB ISl WUTIOCTPAIMH UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTb ~ YMEHHMH  yCTaHaBIWBATh  IMPHHAIIC)KHOCTD
M3Y4YEHHBIX OpPraHMYECKUX BEILIECTB 10 UX COCTaBY U CTPOEHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuMHEHUH  (YIJIeBOAOPOIbI,
KHCIIOPOJ M a30TCOJEpKalllue COEAUHEHUS, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), JaBaTb WM  Ha3BaHUA [0  CHCTEMAaTU4ECKOU

HomeHknarype (IUPAC)

1.5

ChopmupoBaHHOCTh YMEHUSI ONPENEISITh BUIbI XHUMHYECKOW CBS3U B

OpPraHUYECKUX COEMHEHUAX (OJIMHAPHBIE U KPATHBIE)

1.6

2.1

ChopMuUpOBaHHOCTh ~ yMEHHUS NPHUMEHSATH: TOJOXKEHUS  TEOPUH
CTpoeHHus opraHuyeckux BeriecTB A.M. ByrtnepoBa misi oObsicHEHUS
3aBHUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH

COXPAaHCHUA MACChI BCUICCTB

VYTIIeBOIOPOIBI. Kucnopoaconepxariue u a30TcoIepKallue

OpraHn4€CKueC COCINHCHM. BBICOKOMOHGKYH?IPHI)IG COCAUHCHUA

CpopMUpOBaHHOCTh yMEHUH MPUBOJIUTH TPUBHAIbHBIC Ha3BaHUS
OTJIETTbHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, TPOIUJICH, AalleTHIICH,
STUJICHTIIUKONb, TJIHLIEpPUH, (QeHod, (QopMalbaerus, areranbIeru,
MypaBbHHAasg KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCIIOTa, TJIOKO3a, (PYKTO3a, Kpaxmall, [EeJUIII03a,

TJIMIIAH)

2.2

CpopMUpOBaHHOCTH yMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKkne W XWMUYECKUE CBOWCTBA THUIHMYHBIX IPEICTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, ITHIICH,
MpOMUJIeH, aneTuineH, OyramueH-1,3, metunOyraauen-1,3, OeH3odn,
METaHOJI, ATAHOJI, STWJICHIJIMKOJIb, TJIULEPUH, (EHOJI, areTaibIeru,
MypaBbMHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUTI0I03a,

AMHWHOYKCYyCHas KI/ICJ'IOTa)

23

CpopMUpPOBaHHOCTH YMEHHUS WJUTFOCTPHPOBATH TCHETHYECKYIO CBS3b
MEXJIYy  TUIMYHBIMM  NPEACTABUTEIIMU  Pa3jIMYHBIX  KJIACCOB
OPraHMYECKUX BEIIECTB YPABHEHHUSIMHU COOTBETCTBYIOIINX XUMHUYECKUX

peaxkiuuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (GOpMYIT

24

CdopMupoBaHHOCTH YMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOIHOTO CHIPhS (HEDTH, TPUPOIHBIN Ta3, yTOJb), CITIOCOOBI MX

nepepaboTKU U MPAKTHYECKOE IPUMEHEHUE MPOTYKTOB MepepaboTKH

XUMHUA U )KU3HBL. Pacuérrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYyYHOT'O IMO3HAHUSA, UCIIOJIb3YCMbIX B XUMUU IIPU U3YYCHHUU




BEIIECTB W XHUMUYECKUX sBIEHUN (HAOMIOJEHUE, HU3MEpEeHHeE,
3KCIIEPUMEHT, MOJEIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKAE 3HAaHUA U1 TNPUHATHS PEHIEHMHM B KOHKPETHBIX

JKU3HCHHBIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHUECM

3.2

CdopmupoBaHHOCT, yMEHHIl COONIOAaTh MpaBHJIa MOJIb30BAaHUS
XUMHUYECKON mocynoil u 1abopaTOpHbIM OOOpPYJOBaHHEM, a TaKXKe
rpaBuja oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMU

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNUYCCKHX OIIBITOB

33

CdhopMupoBaHHOCTb YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHYESCKHHA
SKCIIEPUMEHT (TIpeBpallleHrs OpraHMYECKUX BEIIeCTB IIPU HarpeBaHUH,
MOJIyYEHUE TUIICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINN
OpPraHMYECKUX BEILIECTB, JCHATypauus OEIKOB IpU HarpeBaHUH,
LBETHBIE PEAKIMM OEJIKOB) B COOTBETCTBUU C IpaBWJIaMU TEXHUKHU
0e30macHOCTH TpU OOpalleHHH C BEIIECTBAMU M JIaOOpaTOPHBIM
000py/10BaHUEM; MIPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
SKCIepUMEeHTa B (OpMe 3alucCh ypaBHEHHH COOTBETCTBYIOIINX

peaknuii 1 GOpMyITUPOBATEH BBIBOIBI HA OCHOBE ITHUX PE3yJIbTATOB

3.4

3.5

ChopmupoBaHHOCTH YMEHHUI IPOBOIUTE BBHIUYUCIICHUS 110 XUMUYIECKIM
ypaBHEHHAM (Macchl, 00bEMA, KOJIMUYECTBA MCXOTHOTO BEIIECTBA HIIU
NPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIMN)

CdopmupoBaHHOCTH YMEHUM KPUTUYECKH aHaJIU3UPOBaTh
XUMHUYECKYI0 HH(OpMAIMIO, IOJy4aeMyl W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmManuu, cetb IHTEpHET U Ipyrue)

3.6

ChopMuUpOBaHHOCTH yMEHUW COOJIOATh TMpaBUiia HKOJIOTHYECKU
1enecooOpa3HOro MoBEAEHUS B ObITY M TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS U OKpPYXKAIOIIEH NPUPOJHOU
Cpelibl, OCO3HABaThb ONACHOCTb BO3ACHCTBHS Ha JKUBBIE OPraHU3MBI
OIpeeNEHHBIX OPraHMYECKUX BEILECTB, IMOHUMAas CMBICI MOKa3aTels
MK (mpemenpHO AOMYCTUMOM  KOHIIGHTpAIlMH), TIOSICHATH HA

InpuMepax CII0COOBI YMCHBIICHUSA W IMPEAOTBpALICHUA HX BPECAHOI'O

BO3JICHCTBHUS HA OpraHu3M 4Y€JI0BCKa

11 KITACC

Kon
NpoBepsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero 00pa3zoBaHus




pe3yJabTara

1

1.1

TGOPCTI/I‘IGCKI/IC OCHOBBI XUMUU

Bianenne cucreMOl XUMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIOJAraole  MOHATUS  (XUMUYECKHH  SJEMEHT,  aTOM,
INIEKTPOHHASI 000JI0YKa aTOMa, S-, p-, d-3TIEKTPOHHBIC OPOUTAIIN ATOMOB,
UOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKasl CBs3b, MOJb, MOJSpHas Macca, MOJIPHBII
00BbEM, KpUCTalNIMYecKass pemeTKa, THUIBI XUMUYECKHUX pPEeaKIHii
(OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE, HK30- M  SHIOTEPMUUYECKHE,
peakiuu HOHHOTO OOMEHA), PAacTBOP, IIIEKTPOIUTHI, HEIICKTPOJHTHI,
JJEKTPOJUTUYECKAs JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOE PAaBHOBECHE); TCOPUH U
3aKOHBI (TEOpHs DIEKTPOJMTUUECKON aucconuanuu, [lepuomnyeckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, PAKTOIOTUUECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MONyYeHUH U O€30MaCHOM HCIOJIB30BAaHUU BaKHEHUIIUX
HEOPraHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKON AESITEIBHOCTU

YCJI0BCKa

1

1.2

ChopMuUpOBaHHOCTb yYMEHHUH BBISBISATH XapaKTEpPHbIE MPHU3HAKH U
B3aUMOCBSA3b HU3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMH u MIPEACTABICHUAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX TPECIAMETOB

1.3

1.4

L.5

Bnanenue OCHOBHBIMM METOJAMU HAy4YHOTO MO3HAHMS BEUIECTB U
XUMHUYECKUX sBIEHUN (HaOmoJaeHue, W3MEpeHHue, HSKCIEPUMEHT,
MOJIETTUPOBAHUE)

ChopmupoBaHHOCT, yMEHHM OMNpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHUYECKHX OJJEMEHTOB B COCAUHEHHUSX PpPa3IUIHOrO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBaJIGHTHAas, HWOHHas,
MeTaJUIMYecKasi, BOJIOPOJHAsI) B COECOUHEHUSAX, THUIl KPUCTAJUIMYECKOU
pPEmIETKH KOHKPETHOTO BEIIeCTBa (aToOMHasi, MOJIEKYJIsIpHas, HOHHa,

MeTaJUTHIeCcKast)

CchopMupoBaHHOCTh YMEHHMH OIpENeNATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUIN

1.6

ChopmupoBaHHOCT, ~ YMEHHUS  KJIacCU(UUUPOBATH  XUMUYECKUE
peaxkuuy Mo pa3InyHbIM MIPU3HAKAM (YUCILY ¥ COCTaBy pearupyromnmx

BEIIECTB, TemIoBoMy J(h(}eKTy peakiuu, HW3MEHEHHUIO CTereHel




OKHCJICHHSI ~ JJIEMEHTOB,  OOpaTMMOCTH  pEaKIMH,  Y4YacTHUIO

KaTajau3aTopa)

1.7

ChopMuUpOBaHHOCTb ~ YMEHHH  COCTaBISATh YPaBHEHUS — peaKIMid
pPa3IMYHBIX TUIIOB, IOJHBIE U COKpAIlEHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOT0 0OMEHa, YYUTHIBAs YCIIOBHSL, IPU KOTOPBIX 3TU PEaKLUU YT

JI0 KOHIIa

1.8

ChopmHupoBaHHOCT, YMEHUUN NMPOBOJUTH PEAKIUU, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3MYHBIX HEOPraHWYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPTaHMYECKUX BEIICCTB

1.9

1.10

1.11

ChopmupoBaHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-

BOCCTaHOBUTEJIBHBIX peakiuit MIOCPEJICTBOM COCTABJICHMS

ANEKTPOHHOTO OallaHca 3TUX peaKui

ChopmupoBaHHOCT, yMEHHMH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOHN peakiuy OT Pa3IMYHBIX (PaKTOPOB

ChopmupoBaHHOCT,  yMEHHHM  OOBSACHATH  XapakTep CMEUICHHS

XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTHU OT BHEIIIHETO BO3JICHCTBUS

(mpunnun Jle [arense)

OO0mas u HeopraHuvecKasi XUMUS

2.1

2.2

ChopmupoBaHHOCT, yMEHHI pacKpbIBaTh CMbICT [lepuonndeckoro
3aKOHa J.N. MeHnneneesa 51 JIEMOHCTPHUPOBATH ero
CUCTEeMATHU3HPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIMHA

ChopmupoBaHHOCTH YMEHUI XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctembl xumuyeckux snemeHToB J[.M. MeHneneeBa, HCHOIb3Yys
MOHITHUSL  «S-, p-, d-dNEKTPOHHBIE OpOUTANTH», «IHEPreTUYECKUE
YPOBHU»,  OOBICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS]  CBOMCTB
XUMUYECKUX DJIEMEHTOB M HMX COCIMHECHHMH IO TepUojaM H TpyIIaM

[lepnonnueckoi cucreMbl XuMudeckux anemMeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHUH XapaKTepu30oBaTh (OMUCHIBATH) OOIINE
XMMHMUYECKHUE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KIATh  CYLIECTBOBAHME  TE€HETUYECKOW  CBSA3M  MEXAY
HEOpraHWMYeCKMMH  BELIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKum“I

24

ChopMUpOBAaHHOCTH ~ YMEHHMH  yCTaHABIWBATh  IPHUHAIICKHOCTD

HEOPraHMYECKUX BEILIECTB M0 MX COCTaBy K OINpeAeNEHHOMY Kilaccy




(rpynme) coenuHeHHUH (IIPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUIbI

OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIN)

2.5

ChopmupoBaHHOCT YMEHUH HCIIOJIB30BaTh XUMUYECKYH) CHMBOJIHKY
JUIS  COCTaBIIeHUS (OPMYJ BEIIECTB W YPaBHEHUH XHUMHUYECKUX
peaknuii, cucremarnueckyro HomeHknarypy (IUPAC) u tpuBuanbHbie

Ha3BaHMUS OTIENbHBIX HEOPraHWYECKUX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHE)

2.6

ChopMupoBaHHOCTh yYMEHHI XapaKTEpH30BaTh (OMHUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHHWE  TE€HETHYECKOW  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEILIECTBAMH  C MIOMOIIIbIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

ChopmupoBaHHOCTH YMEHUH TUTAHUPOBATH U BBITOTHITH XUMUYCCKHIA

HKCHEPUMEHT (pa3loKeHUE IMEPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajM3aTropa, ONpe/eleHHe Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAILHOTO HMHIMKATOpa, BIUSHUE pPAa3IMYHBIX (DaKTOPOB Ha
CKOPOCTh ~XHMHYECKOM peakIyy, peakuud HOHHOTO OOMeHa,
Ka4yecTBEHHBIE peaKIK Ha cynb(dar-, kKapOOHAT- U XJIOPHI-AaHUOHBI, Ha
KaTHOH aMMOHHMS, pEIICHHE OSKCIEPUMEHTAIbHBIX 3a/1ad 10 TeMam
«Meramie» 1 «Hemeramiei») B COOTBETCTBHU C TIPaBHIAMU TEXHUKU

0e30macHOCTH TpH OOpaIIeHWH C BEIIECTBAMH H JIAOOPaTOPHBIM
o0opyI0BaHUEM; NPEACTABIIATh pE3yJIbTaThI XUMHUYECKOT O
JKCTIepUMEHTa B (OpME 3alUCH YPaBHEHHUH COOTBETCTBYIOLIMX

peaKHI/Iﬁ n Q)OpMYHI/IpOBaTL BBIBOJbI HAa OCHOBC 3THUX PE3YJILTATOB

ChopmupoBaHHOCT, yMEHHUI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMUYECKON TOCY/I0i W J1abopaTopHBIM OOOpYAOBaHHEM, a TaKKe
MpaBujIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMHU

110 BBIIIOJHCHHUIO J'Ia60paTOpHBIX XUMHWYCCKHX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUI XapakTepHu30BaATh XUMHYECKHE
MPOLIECCHI, JIeXKAIIMe B OCHOBE MPOMBIIUICHHOTO TMOMY4YeHHUS CEpHOM
KHCIIOTBI, aMMHaKa, a Takke Cc(HOpMHPOBAHHOCTH MpEACTaBICHUI 00
oOIMX HAyYHBIX MPUHIUIAX W  OKOJOTHYECKMX MpoldiiemMax

XUMHYECKOT'O IMTPOU3BOACTBA

XUMHUA U KU3HL. PacuéTrsl

3.1

CdhopmupoBaHHOCTh TPEIACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

CCTGCTBGHHOHayLIHOI\/II KapTUHbBl MHpa, pPOJIM XHWMHU B IIO3HAHHUU




3.2

SBJICHUA TpUPOABI, B (OPMHUPOBAHWM MBIIUICHUS W KYJbTYpPbI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOHN IS
pelieHusl TPAKTUYSCKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Ccpee

CdopmupoBaHHOCTH YMEHHI KPUTHUYECKH aHaJIU3UPOBATh
XUMUYECKYI0 HWH(}OpMaInio, MONTy4yaeMyl M3 pPa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHMKAIMH, ceTh IHTEpHET U apyrue)
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CdhopmupoBaHHOCT, yMEHHI COOMIOATh TPaBHIA DKOJIOTHYECKHU
1eJIeCO00Pa3HOr0 MOBEACHUSI B OBITY W TPYIOBOH AEATEIBHOCTH B
[EISIX COXPAHEHHUS CBOETO 3MI0POBBS M OKPYXKAIOIIEH MPUPOIHOM

cpenbl
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3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKMBBIE OPraHU3MBbI
oIpeIesIEHHBIX BELIECTB, MOHUMasi cMblci nokaszarens [TIK, noscHaTh
Ha NpUMepax CrocoObl YMEHbILIEHHS U IPEAOTBPALLCHUS UX BPEIHOTO

BO3I[CﬁCTBI/I$I Ha OpraHus3M 4€JIOBCKa

CdhopmupoBaHHOCTD YMEHUH IIPOBOAUTH BBIYMCIICHHS c
UCIIOJIb30BAaHUEM IIOHSATHS «MaccoBasi JIOJIsl BEILECTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHHWH Ta30B NpPU XUMHUYECKUX PEAKIHUSIX, MacChl
BelIeCTBA WM 00BEMA ra3oB MO H3BECTHOMY KOJIUYECTBY BEILECTBA,
Macce UM 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKLMU BEIIECTB,
TeroBoro 3¢ddekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCh

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUSA DHCPIUN

I




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 371eMEHT COAEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHUUECKON XUMUU

1.1

[Ipenmer opraHMYecKol XMMHH: €€ BO3ZHUKHOBEHHE, Pa3BUTHUE W 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepUaioB. Teopus CTPOCHHS OPraHMYECKHUX

coequHeHnii A.M. byTiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

1.3

CrpykrypHble (OpMyNbl OpraHMYECKUX BelIeCTB. ['OoMonorusi, H30MepHs.
XuMuyeckasi CBSI3b B OPraHUYECKUX COCOUHEHMSIX — OJWHAPHBIE U KpaTHbBIE

cs3u. [IpencraBienne o Kiraccu(UKaMu OPraHNYECKHUX BEIISCTB

Homenknatypa opraHnyeckux COEIUHEHHMM (cucTeMaTudeckas)) U TpUBUAJIbHbBIE

Ha3BaHUS BAXKHCUIIINX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKHX BCUICCTB

Yri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psifl. MeTaH U 3TaH — NpoCTeUIIne
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE W XUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U l"OpeHI/ISI), HaxXO0XKXACHUEC B IIPUPOJAC, ITOJTYUCHUC U TPUMCHCHUC

2.2

ANKeHBI: cOCTaB H CTPOCHHC, TOMOJIOTHYECKUH pAaa. OTHIIEH H IOponuJI€H —
HpOCTeI\/’IH_II/Ie MMpCACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘-IGCKI/IC M XUMHYECKHE CBOICTBa
(peaKuI/m TUAPHUPOBAHUA, TAJIOTCHUPOBAHUA, TUApATaAlUU, OKHUCJICHUA U

HOJ'II/IMCpI/ISaHI/II/I), TMMOJIYUCHHE U ITPUMCHCHUEC
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Ankanuensl: Oytaamen-1,3 u wMetunOyramueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuun). [lomydeHrne CHHTETHYECKOTo

KayudyKa U PEe3HUHBI
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AJKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUECKUU psAll. AICTHICH -
MPOCTEHUIINK TPEACTABUTENh QJIKHHOB: COCTaB, CTPOCHHE, (U3NYECKHE M
XUMUYECKHE CBOMCTBA (Peakluy THAPUPOBAHUS, TATIOTCHUPOBAHUS, THAPATALIAH,

TOpPEHMSI ), IOJyYEeHUE U IPUMEHEHNE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHE M XUMHUYECKHE CBOICTBa
(peakuuy raJoreHupoBaHusl 1 HUTPOBAHUS ), TOJTyUYeHHE U mpuMeHenue. Tomyou:
COCTaB, CTpoeHHe, (uU3MYecKMe M  XHUMHUYECKHe CBOMCTBa  (peakuuu
raJJOTeHUPOBAaHUSI M HUTPOBAHMA), MOJy4YEHHE M MpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBs3b MEXAy YIJIEBOJOPOJAaMH, MNPUHAIJIEKAIIUMU K

Pa3IMYHBIM KJ1IacCaM

2.6

[IpupoaHble HCTOUHUKH YTIEBOI0POA0B. [IpupoaHbIii ra3 v NonyTHbIe He(PTAHbIE




ra3sl. Hedtp u e€ mpoucxoxxaenue. CrocoObl nepepaboTku He(TH: MEeperoHKa
KPEKUHI (TEpPMUYECKUH, KaTaIuTHUeCKui), mupoius. IIpoxykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH M B ObITy. KameHHbIH yroiab u

MIPOJYKTHI €r0 MepepadboTKu

Kncnoponcoz[epmamne OpPraHn4CCKHUC COCAUHCHUA

3.1

[IpenenpHbIe OJTHOATOMHBIE COUPTHL. METaHOI U ATAHOM: CTPOEHUE, PU3NUECKHE

U XHMHYECKME  CBOWcTBa  (peakuMd C  aKTHBHBIMM  METaJlJIaMH,
raJloreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHUE. BomopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME MeTaHona M 3TaHOJA Ha OPraHM3M YeJIOBEKa
MHoroaromMHbie COUPTHL. DTUIICHIIIUKOIb U TIIUIEPUH: CTPOCHUE, GU3NYECKUE U

XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBHE CO  IICJIOYHBIMU  METaJIaMH,
KaueCTBEHHasi peakiusi Ha MHOI0aTOMHBbIE CIUPTHI). JlelicTBHE HaA OpraHusm

YCJIOBCKA. HpI/IMeHCHI/IC TIIMOCPHHA U OTUJICHTJIMKOJIA

3.2

®deHoMI:  CTpoeHUE MOJEKyJbl, (U3UYECKHEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenomna

3.3

3.4

3.5

3.6

Anpaeruibl ¥ KeToHbl. DOpMabIET I, alleTalbJACTHl: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHAE CBOMCTBA (PEaKIMU OKHCJICHHSI MU BOCCTAHOBJICHHS, KA4CCTBEHHBIC

peaxium), MoJiy4eHue U IpuMeHEHHE

OnHOOCHOBHBIE TpefieibHble KapOOHOBBbIE KHCIOThl. MypaBbuHas M YKCyCHas
KHCJIOTBI: CTpOEHHE, GU3NIECKHE H XMMUYECKHIE CBOWCTBA (CBOMCTBA, OOIIHE IS
Kjlacca KHUCJIOT, peakius JTepuduKanuu), INOJy4yeHHE U IPHUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK IMPEICTABUTENN BBICIINX KapOOHOBBIX

KHUCJIOT. Mbljla KaK COJIM BBICIITUX Kap6OHOBLIX KHCJIOT, UX MOIOLICC JielicTBUE

CrnoxHble 3QUpbl KaKk NMPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
s¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonorundeckas poib
KHUPOB

VYrineBonpl: coctaB, Kiaccu(ukaius yriaeBoAoB (MOHO-, M- W TIOJUCAXapUIIbI).
I'moko3a — mpocTedmuii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢du3nueckre U XMMHYEeCKHe CBOMCTBA (B3auMoeicTere ¢ ruapokcuoM meau(Il),
OKHCJIEHHE aMMHauyHbIM pacTBOpoM okcuzaa cepedpa(l), BoccTaHOBIEHHE,
OpO’KeHUE TIIOKO3bl), HaXOXKJIEHUE B MPUPOJIE, NMPUMEHEHHE, Ouosornyeckas
posb. @otocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. Kpaxmall u 1emoio3a Kak
IpuposHble noiauMepbl. CTpoeHHE Kpaxmana M Leuoio3bl. Pusznueckue u

XMMHMUYECKHE CBOMCTBA Kpaxmaia (TUAPOIIN3, KaueCTBEHHAs pEaKLUs ¢ HOJOM)

4.1

A3o0Tcoaepikalliue OpraHnyecKue CoeAMHEHUS

AMMHOKHCIOTBI Kak aM(I)OTepHBIC OpraHu4eCKuC COCAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpHUMeEpe TJIMIHMHA). bruomormdeckoe




3HAa4YCHUC aMHMHOKHUCJIOT. HGHTI/I,Z[LI

4.2

benkn kak mNpupoOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOMCTBa OEIKOB:

THJIPOJIU3, ICHATYpaIisl, KAYeCTBEHHBIC PEaKIIUU Ha OCIKU

BbICOKOMONEKYIISIPHBIE COEMHEHUS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETNEHb MOJIMMEPHU3aIUH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCIUHEHHHA —

noJmmmepu3anunsa U NOJIMKOHACHCAIIUA

9KCH€pI/IMCHTaJ'IBHBIe MCTOAbI H3YUCHHUA BCHICCTB H©U HUX npeBpameHI/Iﬁ:

O3HAKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'0 KaydyKa U pC3UHbI

11 KIIACC

Kon
1

[IpoBepsieMblii 3JIeMEHT COIEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XuMudeckuil aneMeHT. Atom. fnpo atoma, M30TONBI. DJIEKTPOHHAs 000JIOUKa.
DHepreTUUeCKue ypOBHHU, TOIYPOBHU. ATOMHBIE OpPOUTANH, S-, P-, d-3TE€MEHTHI.
OcoOeHHOCTH pachpeielieHHus JJIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB

TNIEPBLIX IleTL»IpéX Mepruoa0B. BHeKTpOHHaH KOH(I)I/IpraLII/IH aTOMOB

Ilepuonuueckuii 3akoH u [lepronndeckast cucteMa XuMHYECKUX 3eMeHToB J. M.
MenaeneeBa. CBsizb MNEPUOAMYECKOro 3akoHa W Ilepuoauyeckoil CHCTEMBI
xumudeckux 3yeMeHToB J[.M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB H
00pa3yeMbIX UMHU TMPOCTHIX M CJIOXHBIX BEIIECTB MO TPYIIaM U MEPUOIAM.

3HaueHue NepruoIMIECKOro 3aKOHa B Pa3BUTUHU HAYKH

Crpoenue BemiectBa. XHUMHUYECKas CBsA3b. Buabl XUMHYECKOHM CBS3U
(koBaJieHTHAs HEMOJISIpHAsT M TOJSpHAsi, HWOHHAs, MeTauindeckas). oHBI:
KaTHOHBI M aHMOHBI. MeXaHn3Mbl 00pa30BaHusl KOBAJICHTHON XMMHYECKOU CBSI3H

(0OMeHHBIN 1 TOHOPHO-aKIENTOpHBIN). Bogopoanas cBs3b

1.4

BaneHTHOCTS. 9HeKTpOOTpI/II_IaTCJ'IBHOCTL. CTelneHb OKUCICHUS

1.5

BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. THUIBI KPUCTAIIIMYECKMX PEHIETOK. 3aBUCUMOCTH CBOMICTBa
BEIIECTB OT THIIA KpUCTAUIMYEeCKOW pemeTrku. IloHsaTHE O naucnepcHBIX

cucremax. VcTuHHBIE H KOJUIOWAHBIC PaCTBOPHI. MaccoBas J0JIA BEUIECCTBA B




pacTBope

L6 Knaccudukanust Heoprannueckux coequHeHuit. HomeHkIaTypa HeopraHu4ecKux

BCIICCTB

XuMu4deckast peakuus. Knaccudukarus XHMHUYECKHUX peakuui B
1.7 HEOPraHWYeCKOW M OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHsS MAaCChl BEIIECTB

3aKOH COXpaHCHUS U IIPEBPAILICHHA SHEPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8 CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (AKTOPOB

19 OOpatumble peakunu. XHUMUYecKoe paBHOBecue. DakTOphl, BIHAIOUINE HA

cocTosiHue xumudeckoro papHoBecus. [Tpunuun Jle [latense

BHCKTpOJII/ITI/I‘leCKaH Jucconuanus. CunbHbple U Ccrla0bIe QJICKTPOJIUTEI. Cpezla
1.10 BOJHBIX PaCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaﬂbHaﬂ, mIcjio4yHasd. Peaknun nonHOTO

obMeHa
1.11 OKHCIIUTEFHO-BOCCTAHOBUTEIBEHBIE PEAKIINH
2 Heoprannueckast XuMust

Hemeramnsl. Ilonoxenune HemetainioB B llepuogudeckoil cucreMe XUMHUYECKHX
anemenToB /.M. MenneneeBa U OCOOEHHOCTH CTpPOEHHUSI aToMoOB. Du3nueckue

2.1
CBOMCTBA HEMETAIJIOB. AJ'IJ'IOTpOl'II/IH HEMCTAIJIO0B (Ha IpuMEpe KUcCjiopoaa, CCpnl,

dbocdopa u yraepoaa)

XUMHUYECKUE CBONCTBA BaXHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
) dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIIOB,
' KHCJIOPOJICO/IEP)KALMX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHui). Ilpumenenue

BOXHEUIINX HEMETAIJIOB U UX COEIUHEHUN

Meramnbl. Ilonoxenne wmerawioB B Ilepmoanuecko cuUCTEME XHMHYECKHX
23 anemeHToB J[.U. MenneneeBa. OcOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 0007104YeK
aToMoB MeTau1oB. O01mue gusnueckue cBoiictsa Metamio. CIiIaBbl METAJJIOB.

DNEKTPOXUMHUUYECKUH PsiJl HAPSHYKEHUI METalIoB
XUMUYEeCKHEe CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuii, KalbLUH,
2.4 MarHui, aJllOMUHUHN, IIMHK, XPOM, XeJIe30, Meb) U HUX coenuHeHuid. OOImme

CHOCOObI MOTYYEHHs METaIoB. [I[puMeHeHe MeTaioB B ObITY U TEXHUKE

I'enernueckas cBsI3b HCOPraHN4YCCKUX BCIICCTB, NPUHAMJIC)KAIUX K PA3JIMIHBIM

2.5
KJ1accam

3 XUMUS U )KU3HDb

Ponp xumMum B oOecredeHWH SKOJOTUYECKOW, SHEPreTHUYECKOW W TMHINECBOU
3.1 0€30MacHOCTH, Pa3BUTHH MEAWIMHBL. [IoHSITHE O HAyYHBIX METOAaX IMO3HAHUS

BCIICCTB 1 XUMHNYCCKHNX peaKLII/Iﬁ

3.2 HpeZ[CTaBJ'IeHI/IH 00 06H_[I/IX HAaYUYHbIX IMMPUHOUIIAX HTPOMBIIIICHHOI'O IMOJYYCHHA




BOXHEHIIMX BelecTB. UenoBEeK B MUPE BELIECTB M MaTEPHUATOB: Ba)KHEUIINE
CTPOMUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MAaTEpHUANIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl sl JIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYECKHUE U

MUHEpAJIbHBIE y100pEHUS

33

XuMHUsT W 300pOBbE UEJIOBEKa: MpaBujia MCIONb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, paBuiia 6€30MacHOrO UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHHU

B [IOBCEIHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

 Xumusa. 10 xmacc. T'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A.
AxkuuonepHoe obmectBo «M3narenbetBo «IIpocBenieHue
 Xumusa. 11 xmacc. T'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A.

Axunonepnoe obmiectBo «M3narensctBo «IIpocBemnienue»

METOANUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

Ypoxku xumuu B 10 knacce. ba3zoBbiit ypoBeHb. Meroaudeckoe nocooue. O. C.

labpuensu,I. I'. OctpoymoB, C.A. CrnaakoB. M. Ilpocseuienue
VYpoxku xumuu B 11 kimacce. ba3oBsiit yposeHb. Metoaudeckoe nocodue. O. C.

I"a6puensu, . I'. Octpoymos, C.A. Cnagkos. M. IIpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmorexa [IOP
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