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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE cpeAaHero oOmiero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanuuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
@denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelibHbIE TMPOrPaMMbl, H
OCHOBHBIX TONIOKeHU «CTparerud pa3BuTUsL BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon o 2025 roma» (Pacnopspkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTeru 00y4ueHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHuss W TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpasoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM pealnu3aluu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEHW, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTU KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TpHUPOAHOW cpene. Peanmnsyercs xumuyeckoe 00pa3oBaHHe
o0yyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpeNeeHbl B
mporpaMme 10 XUMHUHU C YYETOM ChHenu@uKd HAyKd XUMUU, €€ 3HAYeHUS B
MO3HAHWUU TPUPOJBl U B MaTePUATBLHOM >KM3HU OOIIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaeld W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero ooiero oopasoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0COoOyI0 posib B
COBPEMEHHOW IUBUJIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YelloBeKa, KOoTopoe (HopMUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTaja
HEOThEMJIEMOH YaCThI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOWMYMBOTO pAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BbIPAOOTKHM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs)  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMBI 3HAHWW NPU U3YUYCHUU
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnyeckod XUMHM TMOJYy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKON CBSI3U, KIaCCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKH MaTepuadl U (AKTOJOTHYECKHE CBEJICHMUsI O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocockux HAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, II0O3HABAEMOCTh MPUPOJHBIX SBICHUW IMyTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKke MpoOJeM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COLUATM3AIUU
OoOyJaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICTICHUIO
CollepKaHUsl M TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUJOB JEATEJILHOCTU: pelieHus mpoljieM, MOWCKa, aHajiu3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW JESTENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeJied HM3y4eHHs] TMpeaMeTa HamlpaBICeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTEIHbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKONM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHoO JaHHOM TOYKE 3pEHUS TJABHBIMHM LEISMH U3Y4YEHHUs IpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABASIOTCS:

e (¢opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEUIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH,
OCBOEHHUE $fI3bIKA HAYKH, YCBOCHHUE W IMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsi MPUOOpETEHUS
YMEHUM OPHUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SBJICHUH,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YeHHUs
npeaMera B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
NpernojlaBaHu  XUMHM B OoJiblIel  CTeNneHW OTHAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKOH KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3aIliy, BIAJICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOM TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHMUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN M TMPUMEHEHHUS MX B PEATbHOM KU3HU
JUTS pEIIeHUs] TPAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM OpH U3YYEHUH NpeaMeTa «XHUMHS» JOMUHHUPYIOIIEe
3HaUEHHE MPUOOPETAIOT TAaKKE LIENU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(bopMHpOBaHWE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEeUIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYarOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHUOB
JESTENBHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHOpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe JUIl OLEHKU C IO3HLHM
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHSHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEJBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA W aHaiu3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcsd YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHM, €€ BaXXHOW POJIM B PEIICHUM TJIOOAIBHBIX MPOOJieM
PallMOHANILHOTO MPUPOIOTI0JIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTrO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyUYHBIE
MIPEMETHI.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero ooimero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

IIpeameT opraHNYeCcKOd XUMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHHH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenuHenuil A. M. bytiepoBa, €€ ocHOBHbIE M010KeHUA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYeCKUX BEIIeCTB. [ omoJyorus, wu30oMepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OAMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKaAMK OpraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAXHEUILINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Yy4YEHMsI BEIIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHHME C 00Opa3llaMu OpPraHMYEeCKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUMX BEIIECTB, HAOIIOJCHHUE H
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB MO NMPEBPAILIECHUIO OPraHUYECKHUX BEILECTB
IpU HarpeBaHuu (IJIaBjieHue, OOyTIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBL: COCTaB M CTPOEHHE, TOMOJOTMYECKMHA psAn. Meran u dTtaH —
pocTeillline NpeACTaBUTENN aJKaHOB: (PU3UYECKHE W XUMHUYECKHE CBOMCTBa
(peakuuu 3aMellleHuss U TOPEHHUs), HAXOXKJAECHHWE B MPUPOJE, MOJIyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U IPOIMIEH —
pocTeillline NpeACTaBUTENN aJKEHOB: (PU3UUYECKHE W XUMHUYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHUS, TaJOrC€HUPOBAHUS, TUApPATAUH, OKHUCICHUS WU
MOJINMEPHU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtanueH-1,3 u MetunOyragueHn-1,3: cTpoeHHe, Ba)KHEHIINE
XUMHUYECKUE CBOWCTBA (peakius nonuMepusanuu). [lomydeHne CUHTETHYECKOro
KaydyKa 1 pE3HHBI.

AJIKHAHBI: COCTaB U OCOOEHHOCTU CTPOEHHMS, TOMOJIOTHYECKUH psifl. AUETUIIeH
— MPOCTEHIIHNA NPEICTABUTENb AJIKUHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (PEaKUHUH T'MIPUPOBAHMS, FAJION€HUPOBAHMS, THMApPATALUH,
TOpPEHMUsI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoeHue, (pu3MUecKUe M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHUpoOBaHUs U HUTPOBAHUS), NOJyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYyeHue u npumeHnenue. TOKCUUHOCTD



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKALUMHA K
pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupomHbIi ra3 U IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BELIECTB M HX INPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3llaMHl IUIaCTMAacC, KayyyKOB M PpE3HHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoOJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE 3TUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJ: CTPOECHHE,
¢u3nueckue M XMUMHYECKHE CBOWCTBA (pPeakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YEJI0BEKA.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIHIEPHUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenune rmuueprHa U 3TUIEHTIIUKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne genona.

Anbaeruapl U kemownwvl. DOpMaNbIETH, alETAIBJICTUI. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOECHHE, (PU3NYECKHEe W XUMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
noaucaxapubl). ['roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxucnenue aMMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupojHbie nonuMepsl. CTpoeHre Kpaxmaia U
HEeUroI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAaKLUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruspokcuiom Meau(ll)), anpaernnos (OKUcCiIeHHEe aMMHUAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3aumopeiicTBue Kpaxmaia € HOAOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TpPETUYHasl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMH Ha OCJIKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
HAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYISPHAS
macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHMH —
MOJIMMEPHU3ALIHS ¥ OJTUKOHACHC AU,

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IMPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®dusnka: Martepus, OJHEprus, Macca, aToM, DJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMUH

XuMudeckui anemMeHT. Atom. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J0UKa. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHus] 3JeKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTypalusi aTOMOB.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX IJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOAUYECKOrO 3aKOHA M llepmoanmdeckon CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyNIaM M TEpHOJaM.
3Ha4YeHUE MEPUOANYECKOIO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BHJIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasl HETOJISIpHAsl W MOJIApHAasi, MOHHAs, MeTaJIM4eckas). MexaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBSI3M (OOMEHHBIH W  JOHOPHO-
akuentopHslil). BomopoaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 101 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKHX BelleCcTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukamms — XMUMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnMbie
peakunu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAKOIIAE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciiadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Taomui «l[lepuogudeckasi cucrema xuMuueckux siaemento 1. H.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKO paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pPEAKIIUI.

PacuérHble 3anaumn.

Pacy€rel 10 ypaBHEHMSM XHMMHUYECKUX peEakUuii, B TOM YUCIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUEThl C HCMHOJIB30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckast xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETauIoB (Ha mpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  CO€NMHEHUM  (OKCHUJOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenue meramnoB B [leppoanyeckon cUCTEME XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSA HAIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJbIUMH,
Mar"ui, amoMHUHUHI, IIUHK, XPOM, JKEJI€30, MEJib) U UX COSTUHEHUM.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
U3y4YeHHe KOJUIeKIMH «MeTaiibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIIOJIEHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U LIEJI0YEel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrieYEeHUU 3KOJIOTUYECKOUM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MuUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepualibl ISl JIEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 310pPOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIecTBISIETCS YEPE3 UCMOJb30BAaHUE KaK
OoOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHM, Tak MW TMOHATUH, SBISIFOLIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBINM (DAaKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTema, Ouocdepa, Makpo- W
MHUKPOD3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pPEeCypCHI.

TexHomorus: XUMMHUYECKash MPOMBIIUIEHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IMHUIIEBAs
MIPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
OOyYaroNIMMHUCS TMPOTPaMM  CpPeHEro OoO0IIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeMEeTHbIM M TNpeaMeTHbIM). HayuHo-meTroaudeckod OCHOBOW IS
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOUIEro
o0pa30BaHUS SBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TMpeaAMeTa «XHUMHS» Ha ypPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIOIMUMHUCS POCCUHUCKONW TPAKIAHCKOHW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHHIO;

HaJIM4YMe MOTUBAIIMHU K 00YUCHHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIINKA 0a30BOM HAYKU XUMUMH;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOECH
JIESATETLHOCTU 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYKME MMPABOCO3HAHUS YKOJIOTHYECKON KYJIBbTYPhl U CLIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE TJIaHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XUMHS» JOCTUTalTCs B
€MHCTBE YYEOHOM U BOCIUTATEIILHOM JEATEIbHOCTU B COOTBETCTBUU C
r'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMud POCCHUHCKOTO TPa)X)JTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMAaMHU W TpaBUJIaMH  TIOBEJACHHS,  CIHOCOOCTBYIOUIMMH  IPOIECccam
CaMOIIO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTH
00yJaromXxcsl.

JInyHOCTHBIE pE3yJIbTaThl OCBOECHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OIBITA [103HABATEJIBHOW M MPAKTUYECKOW JESITEIHbHOCTH
00yyYaroImuxcs 1Mo peajan3aii OPUHATHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpa)kaaHCKOr0 BOCIMTAHUA:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YB)KECHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMAax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS y4€OHOTO TpeaMeTra «XuMHUsS» Ha
YPOBHE CPEAHEr0 00I1Iero 00pa30BaHUs BKIIIOYAIOT:

3HaUYMMble i1 (OpMUPOBAHHS ~ MHUPOBO33PEHUS  OOYyYArOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEeIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaIOIIIe
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHpa H CIeONU(PUKY METOIO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTHS, SBJICHUE,
poliecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCClieI0BaHNe, HAOIIOICHHE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

YHUBEpCalIbHbIC Y4cOHBIC NelcTBHs (TO03HABATEIbHbBIC, KOMMYHHUKATHBHBIC,

PETYISTUBHBIE), oOecreynBaroIme (dbopmupoBaHue (yHKIMOHAIBHOU
IPaMOTHOCTH U COLIMATIHOM KOMIIETEHIINH 00YyYaromInXcs;
CIIOCOOHOCTB oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE ydeOHbIE
JEUCTBUS B ITIO3HABATEIBHON U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHble Pe3yabTaThl OTPAXAIOT OBJAJCHUE YHUBEPCAIBHBIMU
yu4eOHBIMU  [103HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYJISATUBHBIMU
JNEUCTBUAMU.

OBiaaenue YHHBEpPCAIbHBIMH y4eOHBIMH NMO3HABATEIbHbIMHU
NEeUCTBUAMMU:

1) 0a30Bble JJOrH4YecKHe JAeiCcTBUSI:

CaMOCTOATENbHO  (QOpMYJNHMpPOBAaTH W aKTyalIM3UpoOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JACATEIbHOCTH, 3a4aBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTHU C IIOCTABJIICHHBIMU LIESIMU;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHMU NMPUEMBI JJOTMYECKOTO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NPHU3HAKU MOHATHUM M YCTAHABIMBATH MX B3aHMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHpopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

IHPEAMETHBIE PE3YJIBTATbBI
10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUS»
OTpaXxaror:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TO3HAHUM SIBJIICHUM



Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATHUA (XMMUYECKUM DJIEMEHT, aToOM, »JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPONHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectBs A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIUKY MJis
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopmMys1 OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yriIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHol, (GOopMallbIerua, aleTaibJAernu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA TUMWYHBIX TMPEICTABUTENIECH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOOPOIHOTO
Coipbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUI (HaOII0IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS I8 TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOIyYCHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpH HArpeBaHUU, IIBETHHIE PEakiMu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alucyd YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIINIO, TOJYyYaeMYyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici Tokasarens [IJIK, mosicHaTh Ha mpuMepax CrocOoOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEUCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPaXKaroT:

chOpPMHPOBAHHOCTh  TMPEJCTABICHUN: O XWUMHUYECKOM  COCTaBIISIOINICH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUM
npuposbl, B (POPMUPOBAHUU MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 337129
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOW  XUMHUYECKUX  3HAaHHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKast CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUMBl  XUMUYECKUX  PEAKLIUW, PaCTBOP, DIJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS] AUCCOLMALIUAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peaklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM U 3aKOHBI (TeOopus
3JIEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuit 3akon [[. M. Menpaeneena,
3aKOH COXPAaHEHHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHHUS M MPEBpAICHUS] YHEPTUU
OpU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN S3bIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTHMUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM HCIIOIh30BAHUN BAXKHEHIIINX HEOPTAaHMYIECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METAIUIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VMOHHAs1, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMNBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHU! (IPOCTBIEC BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpgeneeBa, ucmonb3ysi MOHATUSA «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTHUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
110 nepuojaaM u rpynnaM llepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XMUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHUS DPEAKIMM Pa3IUYHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKIAOLINE
KauyeCTBEHHBI COCTAaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH
peaKuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero BoznencTsus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta3o0B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIECTBA WIH 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MU O00BbEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXpaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOM
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMNOJIHATH XUMUYECKUH
AKCIIEPUMEHT (pa3iioKeHUEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/ieNIeHNe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIBHOTO
WHAWKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha CcyibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1ay IT0
TemaM «Metamie»y U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid ¥ (QOpMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHGOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICcTBa MacCOBOIl
KOMMYyHUKaluu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA KMBBIE OPTAHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATHP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIANIUMX OOyYaroUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cuctemMy obo3HadeHui JI. Bpaitns mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Kontposbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannyeckoit xumuu. Teopust
1.1 CTPOEHUSI OPTraHUYECKUX COEAMHEHUN A. 3
M. Bytneposa
HWroro no pazaeny 3
Pa3nea 2. Yriesogopoasl
2.1 IIpenenbHble yTIeBOAOPOABI — aJIKaHbI 2
2 HenpenenbHble yriaeBoJOPObI: aJIKEHBI, 6 1
aJIKaJIEeHbl, AJIKUHBI
2.3 ApomaTudeckue yrieBoa0pO bl 2
24 ITpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no pazaeny 13
Paszgea 3. Kucaopoacoaepxamue opranuyeckue coeIuHeHust
3.1 Crnuptel. deHon 3
319 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
CnoxHble 3¢upbl
33 VYrneBonbl 3 2




Hroro no pasneny

13

Pa3znen 4. A30Tc0uepmamne OpPraunvdeCkue COCAUHECHUA

4.1 AmMuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paszgea S. BbicokoMoOJIERYIsIPHBIE COeIMHEHM I

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue pa3jieioB U TeM nudpoBbie
Ne i/m P KonrpoJsbnbie | IIpakTnyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnuecknii 3aK0H
1.1 u [lepronuueckas cucTeMa XUMHUYECKUX 3
anementoB /1. . Menaeneera
12 Crpoenue Bemectsa. MHoroodpasue 4
' BEILIECTB
1.3 XHWMHYECKHUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuveckasi Xumust
2.1 MerTamisl 1
2.2 Hemeramisl 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUYECKHUX )
’ BEIIECTB
Hroro no paszneny 17
Pasznea 3. XumMus ¥ :KU3HL
3.1 XHUMHUS 4 )KU3HDb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne Hata uudgposbie
o/ Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue | H3YYEHH o0pa3oBaTe/ibHbIE
padoThI padoThI s pecypest

| [IpeameT oprannyeckoi Xumuu, eé | 03.09.2025
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX 10.09.2025

2 coenqunennii A. M. bytneposa, e€ 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccuduranuu 17.09.2025

3 opraHnyeckux Bemects. Homenkiarypa |
(cucremaTnueckasi) U TpUBHUAJIbHBIC
HA3BaHUS OPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHHUE, | 24.09.2025
TOMOJIOTUYECKUH PSIJT

5 Mertan u 3TaH — npocreime | 01.10.2025
IIPEJICTABUTENIN AIIKAaHOB

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 08.10.2025

. OTWJEH U NPOINUIEH — MpOoCTeIIne | 15.10.2025
MPEJICTaBUTENIN ATKEHOB

2 [TpakTrueckas padora Ne 1. «Iloxyuenue | | 22.10.2025
ATUJIEHA U U3YyUYEHHUE €TO CBOMCTBY

9 Ankanuensl. bytaauen-1,3 u 1 05.11.2025

MeTmwi0ytaguen-1,3. Ilomyuenue




CUHTCTHUYCCKOI'O KaydyyKa U PC3HHbI

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, 12.11.2025

10 TOMOJIOTUYECKUN psl. ALETHIEH —
MPOCTEUIINI MPEICTABUTEH aJTKUHOB

1 Bbruncnenus o ypaBHEHUIO XUMHUYECKOM 19.11.2025
peakuuu

12 ApeHsbl: 6eH301 U TOITy0J. TOKCUYHOCTb 26.11.2025
apeHOB

13 I'eneTnueckas cBsA3b yrieBOI0OPOIOB, 03.12.2025
NPUHAAISKAIINX K pa3IMYHbIM KJ1accam
[IpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB: 10.12.2025

14 MIPUPOHBINA Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, HeQTh ¥ POAYKTHI €€ epepaboTKu
[TpupoiHbIE UCTOUHUKH YTIIEBOIOPOAOB: 17.12.2025

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
raspl, HeQ)Th U MPOYKTHI €€ epepaboTKu

16 KonrponbHas paborta no pasaeny 24.12.2025
«YTIIEBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 14.01.2026
METaHOJ U 3TaHoJ. BonopoaHas cBs3p

18 MHoOroaToMHbI€ CIIUPTHI: STUICHTJIMKOIb U 21.01.2026
TIINLEPUH

19 deHoJI: CTPOCHHUE MOJIEKYIIBI, (PU3UIECKUE 28.01.2026
Y XUMHUYECKHE CBOICTBA, IPUMEHEHUE

20 Anpaerusbl: GpopMaibaerua U 04.02.2026
aneTalabaerun. AleTod

21 OmHOOCHOBHEIE TIpE/IeNIbHBIE KapOOHOBBIE 11.02.2026




KHCJIOTBI: MYPAaBbHHAA U YKCYCHaA

22

[TpaxTrueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

18.02.2026

23

CTeapI/IHOBaH U OJICMHOBAsA KHUCJIOThI, KaK
NpEaACTaBUTEIN BbICHINX Kap6OHOBI)IX
KHCIIOT

25.02.2026

24

Mpbia KaK COJM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

04.03.2026

25

CnoxHble 3(UpbI KaK IPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

11.03.2026

26

JKupbr: ruapon3, IpuMeHEeHHE,
OMoJOTHYECKAs POJIh )KHPOB

18.03.2026

27

VYrieBoapl: cocTaB, KilacCUpUKaIUS.
Baxuerive npencTaBuTeNnu: rioKo3a,
bpykro3a, caxaposa

25.03.2026

28

Kpaxman u 1emioii03a Kak NpupoaHbIe
MOJIUMEPDI

08.04.2026

29

KonTponbhas paboTa mo pazueny
«Kucnopozacoaepxariyue opraHuuecKue
coenuHeHMs»/ Beepoccuiickast
poBepoyHas pabora

15.04.2026

30

OO11as xapakTepUCTHKA a30TCOAEPIKAIINX
OpPraHUYECKUX COeTMHEHUH /
Bceepoccuiickas npoBepoyHast pabota

22.04.2026

31

AMWHEBI: METHJIAaMUH W aHWIINH

29.04.2026

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE

06.05.2026




OPraHu4YCCKHUC COCAUMHCHUA, UX

benku kak npupoHble
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS

ouoJiornyeckoe 3HaueHue. [lentuapl.

1 OCHOBHBIE TOHATHUSA XUMUU | 13.05.2026
BBICOKOMOJICKYJIIPHBIX COCTMHCHUI
OCHOBHBIE METOBI CHHTE3A 20.05.2026
34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUIA. 1

[InacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

XUMHUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIHsi aTOMOB

04.09.2025

[Tepnonnueckwnii 3akoH u [lepuonnueckas
cUCcTeMa XUMHUUYeCKHuX deMeHToB []. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHHUS aTOMOB

11.09.2025

3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCIMHEHUII 110
rpymIaM 1 nepuojiaM. 3Ha4eHHe
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux 3jementoB .M. Menaeneena B
pa3BUTUU HAYKH

18.09.2025

CrpoeHnue BemiecTBa. XMMHUYECKas CBA3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13U. BogopoaHas cBs3b

25.09.2025

BasieHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenn okucienus. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

02.10.2025

[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelecTBa B pacTBOpe

09.10.2025




Knaccudukanus n HOMeHKIIaTypa
HEOpPraHWYECKUX coeNnHeHuM. ['eneTnueckas
CBSI3b HEOPTaHMUECKHUX BEIIECTB, PA3IMUHBIX
KJIaCcCOB

16.10.2025

Knaccudukanus XuMuueckux peakiuii B
HEOPraHWYECKOM M OpraHUYECKON XMMUU.
3aKOH COXpaHEHHsI MaCChl BEIIECTB; 3aKOH
COXPaHEHUS W IPEBPAIEHUS] SHEPTUH TTPU
XAMUWYECKUX PEAKIUAX

23.10.2025

Ckopoctb peakiuu. O0paTuMble peakiuy.
XHUMUYECKOE PAaBHOBECHE

06.11.2025

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUUYECKON peaKium»

13.11.2025

11

BHCKTpOHI/ITI/I‘ICCKaﬁ Jucconuanus. Ilousarue
0 BoJIopoiHOM Tiokazarene (pH) pactBopa.
Peakinu nornHoro oomena. ['maponus
OPraHNYCCKNUX U HCOPraHNICCKUX BCIICCTB

20.11.2025

12

OKHUCITUTENHHO-BOCCTAHOBUTEbHBIE
peakuuu. [TonsTre 06 31eKTpoIN3e
pacIIaBoB ¥ pacTBOPOB COJIEH

27.11.2025

13

Kontponbhas pabota no paszueny
«TeopeTnueckue OCHOBBI XUMUU

04.12.2025

14

Meranel, ux nojgoxenue B Ilepuognyeckoi
CHUCTEeME XUMUYECKHUX 351eMeHToB []. M.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mue pu3nvIecKkrne CBOMCTBa
METAJII0B

11.12.2025




15

CriiaBel METAIIOB. DIIEKTPOXUMHUUECKHH s
HaNpsHKeHUH METAILIIOB

18.12.2025

16

XUMHYECKUE CBOMCTBA BaXKHEHUIIINX
MeTaJUIOB (HATPHH, Kadui, KaabIlui, MarHHM,
IIFOMUHUN) ¥ UX COCMHEHUN

25.12.2025

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHN N

15.01.2026

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHCHUN

22.01.2026

19

[TpaxTrueckas padota Ne 2. "Pemienne
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamnb»"

29.01.2026

20

Hemeramiel, MX MOJIOJKEHUE B
[Teproanueckoii cucreMe XUMHYECKUX
anemenToB 1. 1. MenpaeneeBa u
O0COOEHHOCTH CTPOCHHUSI AaTOMOB

05.02.2026

21

du3nyecKkre CBOMCTBa HEMETAILIIOB.
AnmoTponusi HEMETaJUIOB (Ha IpUMepe
KHCIIOpOJia, cepbl, hocdopa u yriepoia)

12.02.2026

22

XHAMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIUHCHUN

19.02.2026

23

XuMHUUECKue CBOMCTBA a30Ta, ochopa 1 ux
COCIUHCHUN

26.02.2026

24

XHUMHYECKUE CBOMCTBA yIIIepoJa, KpEMHUS U
HUX COeIUHECHUN

05.03.2026

25

[IpuMeHeHre BaXXHEUIIIUX HEMETAVIOB U UX
coeqUHEHUN

12.03.2026

26

O000111eHIE U CHCTEMATH3alUs 3HAHUH 110

19.03.2026




teme «Hemerannery. Beruucnenus mo
YPaBHEHUSAM XUMHUECKUX PEaKIHi 1
TEPMOXHUMHUYECKHE PACUETHI

[TpakTtrueckas padota Ne 3. «Pemenue 26.03.2026
27 JKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME 1

"Hemeramist"»
73 KonTponbhas pabora no temam «MeTamib» 1 09.04.2026

u «Hemerambsn
29 Heoprannueckre u OpraHn4ecKue KUCJIOTHI. 1 16.04.2026

Heoprannueckre u opraHn4eckue OCHOBaHUS

AMpoTepHbIe HEOpraHU4eCKHue U 23.04.2026
30 OpraHuuecKue coeluHeHus. [ eHeTnyeckas |

CBSI3b HEOPTraHUUECKUX U OPraHUYECKUX

BELIECTB

Poinp xuMuu B 00ecrieYeHUH YKOJIOTHYECKOM, 30.04.2026
31 HHEPreTUUECKON 1 MUIIEeBON 6e30acHOCTH, 1

pa3sBUTHU MEIULITHbI

[IpencraBienus 06 00X HAYUYHBIX 07.05.2026
32 MPUHIMIAX TPOMBIIIJIEHHOTO TOJTY4YEHUS 1

BAKHEHILNX BEILECTB
33 YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB 1 14.05.2026
34 XWUMUSA U 310pOBbE YEIOBEKA 1 21.05.2026

OBIIEE KOJIMYECTBO YACOB ITO 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KJTACC

Kox
NpoBepPsieMOro
pe3yJbTrara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHUU

1.1

CdopMHUpOBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISFOIICH
€CTECTBEHHOHAYYHOW KapTHHbl MHpa, POJM XUMUU B TIO3HAHUU
SBIICHUU TIPUPOJBI, B (OPMHUPOBAHMHM MBIIIICHUSI H  KYJIBTYPBI
AUYHOCTH, €€ (YHKIMOHATBHOW TI'PaMOTHOCTH, HEOOXOAMMOHW JUis
pemieHus TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OO0OCHOBAHHOTO

OTHOLLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpene

1.2

BnageHne cHCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraroIne HOHSTHUS (Monexyna, BaJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIECHUS, XMUMHMUYECKas CBS3b,
MOJIb, MOJIIpHAasT Macca, MOJSPHbIA O0O0BEM, YIJIEPOJHBIM CKeleT,
(GyHKIMOHANbHAS ~ TpyMNa,  paguKkal,  H30MEpHs,  HM30MEpHI,
TOMOJIOTUYECKHN pAl, TOMOJOIHM, YIJIEBOLOPOABI, KHCIOPOA- H
a30TcoJIepKaIMe COCTUHEHHUS, OHMOJOTWYECKH AaKTHBHBIC BEIECTBA
(yraneBofpl, KUpbI, ONKK), MOHOMED, HOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs); TEOPUUM U 3aKOHBI (Teopus
XMMHUYECKOT0 CTpPOEHHsI opraHmdeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMHUH, (DaKTOIOTHUECKHe
CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYeHHMH U 0€30MacHOM
WCIIOJb30BAaHUU Ba)XHEUINMX HEOPraHWYECKUX M  OPraHUYeCKHX

BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YeIOBEeKa

1.3

C(bOpMI/IpOBaHHOCTL y'MeHI/Iﬁ BBIABJIITE  XAPAKTCPHBIC IPU3HAKU
HOH?ITHI)’I, YCTaHAaBJIMBATh ux B3aMOCBA3b, HCIIOJB30BAaTh
COOTBCTCTBYIOIIHUEC TIOHATUA IIPpU ONHUCAHHUU COCTaBa, CTPOCHUA U

MPEeBpaIIeHUI OPraHUYeCKUX COCTUHEHUM

1.4

c(OpPMHUPOBAHHOCTh YMEHHU HCIIOJIB30BATh XUMUYCCKYH) CHMBOJIHKY
JUISL COCTaBIICHUS MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHOW) ¢GOpMyaT OpPraHMYeCKHX BEIIECTB U  ypaBHEHUU
XUMHUYECKHUX PEAKIINI, M3TOTABIUBATH MOJEIH MOJIEKYJI OPTaHUYECKUX

BCIICCTB JJII WIUIFOCTpAlMHM HMX XHUMHYECKOI'O W INPOCTPAHCTBEHHOI'O




CTPOCHUA

1.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  YCTaHaBJIMBATh  IPUHAJJICKHOCTH
W3YYCHHBIX OpPTraHMYECKHX BEIIECTB MO HUX COCTaBy M CTPOCHUIO K
ompenenéHHOMyY Kiaccy (Tpymme) COoeauHEHHH  (YIJIEBOIOPOIBI,
KHCJIOPOJ M Aa30TCOJAEpIKAIIUe COCIWHEHHS, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWSA IO  CUCTEMATHYECKOU

Homenkiatype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTL YMCHUA ONPCACIATL BUABI XHUMHYECKOM CBS3U B

OpraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTb ~ YMEHHSI TPUMEHSATH:  TIOJIOKEHUS  TEOpPHHU
CTpoeHusi opranuueckux BemiectB A.M. bytnepoBa st oObsicHeHUs
3aBHCHUMOCTH CBOMCTB BEIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

VYTI1eBOIOPOIBI. Kucnopoaconepxariue 51 a30TCcoIepKaIIHe

OpTraHU4YCCKUC COCANHCHUA. BLICOKOMOJICKYJISIPHBIG COCAMHCHUA

2.1

CdopMupoBaHHOCT, YMEHUW TNPUBOAWTH TpPUBHAIbHBIC Ha3BaHUs
OTJIENBHBIX OPTaHWYECKUX BEIIECTB (ITHIICH, TPOIWJICH, AaleTHJICH,
STHJICHTIIUKONb, TIHLEpHH, (eHon, dopmanpaeruy, amneTatbAerH,
MypaBbUHAas KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAasi KHUCJOTA,
CTCapuHOBAs KHUCJIOTa, TJIFOKO3a, (PpyKTO3a, Kpaxmall, IIeJUTI0I03a,

TJTMIIHH)

2.2

ChopMHUpPOBAaHHOCTH yMEHHUH XapaKTepHu30BaTh COCTaB, CTPOCHHUE,
duznyecKue M XUMHUYECKHE CBONCTBA THIMYHBIX TIPEJCTaBUTENECH
pa3MyYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, 3TaH, JTUJICH,
NPOMWICH, areTwuieH, Oyrtamuen-1,3, merunOyraauen-1,3, OeH3o,
METaHOJ, 3TAaHOJI, STUJICHIJIUKOJb, TTUIEPUH, (DEHOI, aleTalbIeru],
MypaBbUHAasl M YKCYCHasi KHCJOTHI, TJIFOKO3a, Kpaxmas, LEeJUII0JI03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

23

CdopMHUpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETHUECKYIO CBS3b
MEXIy  TUOUYHBIMM  TPEACTABUTEISIMU  Pa3IMUHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLINX XUMHUYECKHUX

peakuuii ¢ UCTOIb30BAaHUEM CTPYKTYPHBIX (pOpMyIT

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPbs (He(Th, MPUPOIHBIN a3, yTOjhb), CIIOCOOBI UX

nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE MTPOTYKTOB NepepadOoTKU

XUMHS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX




METO/IaX HAyYHOTO MO3HAHHUS, UCIIOB3YEMBIX B XUMHUU TPHU U3YYCHUHU
BEIIECTB W XUMHUYECKUX sIBJICHUN (HAOIIO/EHWEe, W3MepeHue,
HKCIIEPUMEHT, MOJEIIUPOBAHUE), HCITIOJIB30BaTh CHCTEMHBIE
XUMUYECKAE 3HAHUA I TPUHATHS PEIICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCT, yMEHHM cOONMIO/IaTh TpaBHJIA MOJB30BaHUS
XUMHYECKOH TOCynoil u 1ab0paTopHBIM OOOPYIOBAaHHEM, a TaKKe
mpaBuiia OOpaIlleHUs] C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMHU

110 BBIITIOJTHEHUTIO Ha60paTOpHLIX XUMHNYECKHX OIIBITOB

33

CdopMupoBaHHOCTH YMEHUI TUIAHUPOBATH W BBIOJHATH XHMHUYECKUAN
9KCTIEPUMEHT (TIPEeBpAICHNs] OPraHUYECKUX BEIIECTB MPH HarpeBaHHH,
MOJYyYEeHHE STUJIEHA U M3YYECHHE €T0 CBOMCTB, KAUeCTBEHHBIE PEAKIINU
OpPraHUYECKUX BEIIECTB, JAEHATypauus OEJKOB MpH HarpeBaHuM,
LOBCTHBIC pPCAKIUU 6€J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHKHU
0€30macHOCTH TpH OOpallleHUH C BELIECTBAMU U J1a0OpPaTOPHBIM
000pyT0OBaHUEM; HPEeICTaBISATH pe3yibTaThI XMMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyJIMPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB

34

ChopMUpOBaHHOCTH YMEHUN MPOBOAUTH BEIYUCICHHS TT0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WU
MPOAYKTa PEakliu [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEILECTB WM ITPOJYKTOB PEAKIUH)

3.5

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ KPpHUTHYCCKU AHAJIM3UPOBATH
XUMHYECCKYTO I/IH(i)OpMaLII/IIO, moJIydya€Myrl0 M3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuH(popMmaryy, cetb HTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCT, yMEHMI CcOOJIOAATh MpaBUiIa SKOJIOTHUYECKU
11eJ1€eCO00pa3HOro TOBEIEHUS B OBITY U TPYJIOBOW NEATEIbHOCTH B
LENIAX COXPAHEHHS CBOEro 3I0POBbsl U OKPYXKAIOWIEH NPUPOAHON
Cpellbl, OCO3HaBaTh OMACHOCTb BO3JEHCTBHUS Ha KUBBIE OPTraHU3MBbI
ONpeAeNEHHBIX OPraHNYECKUX BEUIECTB, MOHMMAsl CMBICI MOKa3aTels
I[IIK (mpenenbHO JIOMYyCTHMOW — KOHIICHTPAIMM), TMOSCHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS W IPEIOTBPALLIEHUS UX BPEIHOIO

BO3JCHCTBUS HA OpTraHu3M 4YCJIOBCKa

11 KITACC

Koxa

HpOBepﬂeMble NMPEAMETHBLIC PE3YJIbTATHI 0OCBOCHUSA OCHOBHOI1




NpPOBePsSIEMOro
pe3yjabTarta

0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero o01ero 00pa3oBaHus

1

TeopeTndeckre OCHOBbI XUMUU

1.1

Brnanenne cucremMoll XMMHUYECKMX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJNIATAIONINE  TOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIM aTOMOB,
WOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHHUS, XUMHYECKas CBS3b, MOJIb, MOJIIpHAas Macca, MOJSPHBIN
00BEM, KpUCTATMYECKAs] PEMIETKa, THUIBl XWMUYECKUX PEaKIHi
(OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE, 3K30- M SHAOTEPMHUYECKUE,
peakiy HOHHOTO OOMEHa), pacTBOP, 3JIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pEaKliu, XUMUYECKOEe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJIUTHUECKON nucconmanuu, llepuoanueckuit
3akoH /.. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJIOTHIECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, TOMYYeHHH U O€30MacCHOM WCIOJIb30BAHUN BAKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY W NPAKTUYECKOH JeATebHOCTH

YCJIOBCKa

1.2

CchopMuUpOBaHHOCTh yMEHHUI BBISABIATH XapaKTE€pHblEe MPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX MOHSATHHM, HPUMEHSATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHMU CTPOEHHMSI MU CBOMCTB HEOPraHMYECKUX
BEIIECTB M MX IPEBPAILEHH; BBISABIATH B3aUMOCBS3b XMUMHYECKHX
3HAaHUU C HNOHATUSAMU u MPECTaBICHUIMU IpyTuX

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BHaJICHI/Ie OCHOBHBIMH MCTOJAaMH HAYYHOI'O IIO3HAaHWA BCHICCTB U
XUMHUYECKHUX SBIICHUU (Ha6J’IIOJICHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopMHupOBaHHOCTh, YMEHUW OMPEACNATh BAJICHTHOCTH W CTETICHB
OKHCJIEHUS XUMHUYECKHX DJIEMEHTOB B COEAMHEHUSX Pa3IUYHOrO
COCTaBa, BHJ  XUMHUYECKOM  CBsi3M  (KOBaJieHTHas,  HMOHHAas,
MeTaJuIMuecKasi, BOJIOPO/HAsI) B COCIUHEHUSIX, TUI KPUCTAILITMYECKON
pPEeIETKY KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MeTaJuTnyecKas)

1.5

CchopMupoBaHHOCTb YMEHUI ONpeAessaTh XapakTep Cpeibl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

1.6

CchopmMupoBaHHOCTh ~ yYMEHHS  KJIACCH(PUUIUPOBATH  XUMHYECKUE

peaKiuyu Mo pa3IMYHbIM MpH3HAKaM (YHCIY M COCTaBY pearupyroHx




BEIIECTB, TeIIOBOMY J(h(dEeKTy peakiuu, HU3MEHEHHUIO CTereHel
OKHCJICHUS ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIHWH,  y4acTHUIO

KaTajau3aTopa)

1.7

ChopMUPOBAaHHOCTh YMEHHMHM COCTABJISATh YpPAaBHEHHsI  peaKIIHil
pa3IMYHBIX THUIIOB, IIOJHBIE M COKpPAIIEHHBIC YPAaBHEHUS pEAKLUUN
MOHHOTO OOMEHA, YUUTHIBas yCIOBUS, IPU KOTOPBIX 3TU PEAKIIUN UAYT

J0 KOHIIa

1.8

C(I)OpMPIpOBaHHOCTB YMGHI/II>'I MMPpOBOAUTL PCAKIIUH, MOATBCPKAAIOIMINC
KauyeCTBECHHBIN CoCTaB Pa3IUYHBIX HEOPTaHUYCCKUX BCIIIECTB,
pacno3HaBaTb OIIBITHBIM HYTéM HOHBbI, MPHUCYTCTBYIOIIMUC B BOJHBIX

PacTBOpAX HCOPIraHUUCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHUH PACKPBIBaTh CYIIHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX peaxkuumii MOCPEACTBOM COCTaBJICHHUS

AIIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

ChopMupoBaHHOCT, YMEHUH OOBSICHITH 3aBUCUMOCTH CKOPOCTH

XMMUYECKOH peakIy OT pa3InuyHbIX (aKTOPOB

1.11

ChopMUpPOBAaHHOCTH yMEHUH  OOBICHITH  XapaKTep CMEIICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHMOCTH OT BHEIIHErO BO3JIEUCTBUS

(npunnmn Jle [larense)

O6H_Ia$I " HEOPTaHUYCCKasA XUMHUA

2.1

CdopMupoBaHHOCTh YMEHMI pacKpbiBaTh cMbIca [lepuoamueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPUPOBATH ero
CHUCTEMATU3HPYIONIYI0,  OOBSICHUTEIBHYID M  IPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepHU30BaTh JIEKTPOHHOE CTPOECHUE
aTOMOB XUMHYECKHX djeMeHTOB 1-4 mnepuonos Ilepuoanueckoit
cucTteMbl xumudeckux oasemeHtoB .M. MenaeneeBa, HUCHONb3ys
HNOHATUSL  «S-, p-, d-dIEKTPOHHBIE OpPOUTANIM», «IHEPreTUUECKUe
YPOBHW»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOWCTB
XMMHMUYECKHUX DJIEMEHTOB M MX COEIMHEHUHN IO NEepHojaM W rpynnam

Ilepnonnueckoi cucreMbl XUMU4eckux 31eMeHToB J1.11. Menneneesa
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ChopmupoBaHHOCT, YMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEILIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHUE  T€HETHUYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BEIIECTBAMHU c MOMOIIbI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

24

C(I)OpMPIpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATb MMPUHAAJICIKHOCTD




HEOPraHMYECKUX BEILIECTB MO UX COCTaBY K ONpeAEIEHHOMY Kiaccy
(rpymnme) coenvHeHU# (MPOCThIE BELIECTBAa — METAJUIbl U HEMETaslIbl,

OKCHAbl, OCHOBaHM:, KMCJIOTHI, aM(I)OTCpHLIe THAPOKCUBIL, COJ'II/I)

2.5

ChopmHupoBaHHOCTh YMEHUN HCMOJIb30BaTh XUMUYECKYIO0 CHMBOJIHUKY
JUIS  COCTaBIeHUS (OPMYJ BEIIECTB M YPAaBHCHUU XHUMHUYECKUX
peakuuii, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OTHAENTBHBIX HEOPraHWYECKHX BemecTB (yrapHelii ras,
YIJIEKUCIIBIA Tra3, aMMHaK, raméHas HM3BECTb, Herami€Has HW3BECTb,

MATHEBAs COJIA, TUPHUT U JIPYTHUE)

2.6

ChopmupoBaHHOCT, YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIHME
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEILIECTB Pa3IMUHBIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHUE  TEHETHUYECKOM  CBSI3H  MEXIY
HEOPraHUYECKUMHU BeIlIECTBAMU c MIOMOILBIO ypaBHEHUI

COOTBETCTBYIOIINX XUMHUYCCKUX peakunﬁ

2.7

CdhopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (pasNio’KeHHEe TEepPOKCHAAa BOAOPOJAa B MPHUCYTCTBUU
KaTaJln3aTopa, ONpPEIEICHUE CPeabl pacTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCATbHOTO HMHAWKATOPA, BIMSHHUE Pa3IUYHbIX (HAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakllid, peakluu HOHHOro oOMeHa,
KaueCTBEHHBIC PEAKIU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMSI, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad II0 TeMam
«Meramne» n «Hemeramnb») B COOTBETCTBUU C MpaBUIaMH TEXHUKU
0e30MmacHOCTH TpU OOpalleHHH C BEIIECTBAMH U JaOOPATOPHBIM
000py/10BaHUEM; MIPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
SKCIepUMeHTa B (OpMe 3alMcCHu YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3yJIbTaTOB

2.8

CdhopMupoBaHHOCTh yMEHHH COONIIOJATh TpaBHJa TIOJTH30BAHUS
XMMUYECKOH MocyZol M 1abopaTOpHbIM OOOpYJOBAaHUEM, a TaKKe
npaBwiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU

110 BBIITIOJTHCHHUIO J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOMN
KHUCTIOTBI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MpPEICTaBICHHUH 00
o0IMX HAyYHBIX TPHHIUIAX W  DKOJIOTHYECKUX  MpoliemMax

XUMHYCCKOTO IMMPONU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdopMHUpPOBaHHOCTh TMPEJACTABIACHUNH O XUMHUYECKOH COCTaBIISIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XHWMHHU B TIO3HAHWU




SABJICHUA NpUPOAbl, B (OPMUPOBAHMM MBILIUIEHUS M KYyJbTYphl
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOIWMOW JUIs
pelieHs] MPAaKTUYECKUX 3a7ad U OSKOJIOTMYECKH OOOCHOBAHHOIO

OTHOULIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

3.2

CdhopmupoBaHHOCTH yMEHUHI KPUTUYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(POpMAIHMIO, IMOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHUKALIUH, CeTh VIHTEpHET U ApyTrHe)
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CchopMupoBaHHOCTh yMEHHUI COOMIOAATh TpPaBMIIa HKOJOTHUYECKH
1[e1ecoo0pa3HOro MOBENEHUS B OBITY M TPYAOBOH JESTENBbHOCTH B
HEeNsX COXPaHEHUS CBOETO 3[0POBbS W OKPYKAIOWIEH MPHPOIHOM

cpebl
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Oco3HaBaThb OMAcCHOCTb  BO3JEHCTBUS HA JKMBBIE OPraHU3MBbI
OIIpeEeNEHHBIX BELIECTB, NOHUMas cMblcia nokazarens [TK, noscHsTs
Ha MpUMEpPax CrocoObl YMEHbBIIECHUS U MPEIOTBPALLIEHUS UX BPEIHOTO

BO3,Z[€I>'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTH yMEHUM MIPOBOJIUTH BBIYMCIICHUS c
HCIOJIb30BaHUEM IMOHSTHUS «MaccoBasl JI0JIs BEILECTBA B PacTBOpE»,
OOBEMHBIX OTHOLICHUH Tra30B MPU XUMHUYECKUX PEAKIHIX, MacChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Wi 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TeroBoro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCUICCTB, MPCBPALICHUA U COXPAaHCHUA SHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TCOpeTI/I‘{eCKI/Ie OCHOBBI OpraHquCKOﬁ XUMHNHN

1.1

[Ipenmer opraHuyeckod XUMHH: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUYCHHUE B
MOJYYCHUU HOBBIX BEIIECTB M MaTepUajoB. Teopus CTPOCHHUS OPraHUYECKHX

coeauHenuii A.M. byTiepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrpykrypHble (OpMysbl OpraHMYECKHX BeELIECTB. ['omMoyorusi, u3OMepHs.
XuMHUYECKasi CBA3b B OPraHUYECKUX COCAMHEHUAX — OAWHAPHBIE U KpaTHBIC

cBs3u. [IpencraBnenue o kiacCupUKAIIIU OPTaHUIECKUX BEIIECTB

1.3

Homenknarypa opraHuyeckux COEIMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHMYCCKUX BECIICCTB

YrieBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHAN psill. MeTaH u 3TaH — npocTennimne
NpEJCTaBUTENIM AJIKAHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA (peakuuu

3aMelIeHHs U TOPEHUs ), HaX0XICHNE B IPUPOJIe, TIOJTyUeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, IOMOJIOTMYECKUN psAA. DTWIEH WU TNPONUIIEH —
IpocTellie MpeACTaBUTENN AIKeHOB: (U3MUECKHe W XUMHUYECKHE CBOMCTBa
(peakuuu THIPUPOBAHUS, TaJOrCHUPOBAHMS, TUApPATALUH, OKUCICHUS W

HOJ'II/IMepI/BaLII/II/I), MOJIY4YCHHUC U ITPUMCHCHUC
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Ankanuensl: Oyrtaawen-1,3 u MerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHEe CBOMCTBa (peakiusi nonumepusainuu). [lonyueHne cCMHTETUYECKOTO

KayuyyKa U PEe3HHBI
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AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYCCKUN psifl. AICTHICH —
OPOCTEHINNK TPEACTaBUTENh AJIKHHOB: COCTaB, CTpOCHHE, (U3MUYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIMK THAPUPOBAHUS, TaJJOTCHUPOBAHUS, THPATAIIHH,

TOpPEHMsI), IOJTyYEHUE U IPUMEHEHNE

2.5

Apenbl. benszon: coctaB, crpoeHue, (U3MYECKHE U XMMHUYECKHE CBOICTBa
(peakuuu rajoreHUpOBaHUS M HUTPOBAHUS), MOTyUYeHHE U puMeHeHue. Tomyour:
COCTaB, CTpOeHHEe, (U3MYECKHMEe W XHMHUYECKHe CBOiicTBa  (peakuuu
raJJOTeHUPOBAaHUs. M HUTPOBAHHUSA), IOJyY€HHE W NpUMEHEeHue. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBsI3b MEXJIy YIJIEBOJOPOJAaMH, MNPUHAMIEKAIIUMU K

Pa3JIMYHBIM KJlIaCCaM




2.6

[TpupoaHbIE HCTOYHHUKH YTIEBOIOPOAO0B. [IpUpoaHbIH ra3 v MomyTHbIC He(QTIHBIC
ra3el. Hedth u e€ mpoucxoxaenne. CriocoObl mepepadoTku HEPTH: TIEPETrOHKa,
KPEKUHT (TepMHYECKHid, KaTaJUTHUeCKuil), muponus. [IpoaykTel mepepabdoTku
He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH yroiap u

MPOAYKTHI €0 nepepadboTKu

Kucnoponconeprxaiye opraHn4eckiue coeAMHEHNs

3.1

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. METaHO U 3TAaHOI: CTPOCHHUE, (PU3nIecKue
M XMMHYECKHE  CBOWMCTBa  (peakiMu ¢  aKTUBHBIMH  METaJUIaMH,
raJloreHOBOJIOPO/IaMU, TOPEHHE), TpUMEHEHHEe. BoJOpoaHBIE CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa M 3TaHOJa HAa OPraHU3M YeJIOBEKa.
MHoOroaTroMHbIe CIIUPTHI. DTUIICHTIIMKONb U TIHIEPUH: CTPOSHUE, (PU3HUecKue 1
XUMHYECKHE CBOMCTBa (B3aMMOJEWCTBHE CO MICNOYHBIMH  MeETallJIaMH,
KaueCTBEHHAs] peakiisi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBMEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC NIMOCPUHA U STUJIICHTJIMKOJIA

3.2

®deHon: CcTpoeHHE MOJIEKYJbl, (U3UYECKHEe U XMMHUYECKHE CBOICTBa.

Tokcnunocts (henona. [Ipumenenue penona

3.3

Anpaeruapl 1 KeTOHbL. DOpMalbETU, alleTalbIETH/I: CTPOeHHEe, (U3NYECKrue 1
XUMHUYECKHNE CBOMCTBA (PEaKIMK OKUCJIICHUS M BOCCTAHOBJICHMS, KAU€CTBCHHBIC

peaKLII/II/I), TMOJIYUYCHHUEC U IPUMCHCHUC
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OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBbIE KUCIOTHI. MypaBbHHAs M YKCyCHas
KHUCJIOTBI: CTPOEHHUE, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBaA, 001IuMe AJis
Kjacca KHCIOT, peakuus dSTepuuKaluu), TIMOIy4eHHe | I[pPUMEHEHHE.
CreapuHoOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX

KHCIOT. MbliIa KaK COJIH BBICIINX Kap60HOBLIX KHUCJIOT, UX MOIOIICC JIeicTBHUe

3.5

CnoxHble 3QUpbl KaK IPOU3BOJHBIE KapOOHOBBIX KUCIIOT. I'MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buomorunueckas posb

KHUPOB

3.6

VYrneBoapl: cocTaB, Kiaccu(UKalMs yrieBoJ0B (MOHO-, IHU- U IOJIMCAXapuibl).
['moko3a — mpocredmuii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS] MOJIEKYJIH,
du3nyeckue 1 XMMUUYECKHE CBOMcTBa (B3aumoaencTeue ¢ rugpokcunom meau(Il),
OKHCJIEHME aMMHUA4yHbIM pacTBopoM okcuzaa cepedpa(l), BoccTaHoBIEeHUE,
OpoXKeHME TIJIIOKO3bI), HaXOXKJICHHE B NpPUpPOAE, NMpPUMEHEHHe, OHoIoruyeckas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP MIHOKO3bl. Kpaxman u 1eoiio3a Kak
pupojHble nonuMepsl. CTpoeHHME Kpaxmaina W Leiono3bl. dusmueckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaueCTBEHHAs! PEaKIHsl C HOJIOM)

ASOTCO,Z[Cp)KaH_II/Ie OpPTraHUYCCKHEC COCAMHCHUA

4.1

AMUHOKHCIIOTHl KaK amM{QOTepHbIE OpTraHUYecKue coennHeHHus. DPu3mueckue u




XAMHAYECKHE CBOMCTBA aMHHOKHCIIOT (Ha MMpuMEpe FJ'II/II_[I/IHa). buonoruueckoe

3HAYCHUEC aMHUHOKHMCIIOT. HGHTI/IIH)I

4.2

benkun kak mpUpOHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHusa. llepBuunas,
BTOpUYHAsE U TpPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJKOB:

THIPOJIN3, ICHATYpaLusl, KAUeCTBECHHbIE PEaKIIUU Ha OeNKU

BBICOKOMOIIEKYIIIPHBIE COETMHEHHUS

5.1

OCHOBHbBIE TOHATHSI XUMHM BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb NOJUMEPU3ALINU, CPEIHSAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHMH —

MMOJIMMEpHU3aluia U MMOJIUKOHACHCALUA
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3KCH€pI/IM€HTaJ'II)HBIe MCTOABI H3YYCHUA BCUICCTB H©U HUX HpGBpﬁHIGHHfI:
O3HaKOMJICHHUEC C o6pa3uaMH MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTHYCCKOI'O KaydyKa U PC3UHbI

11 KUIACC

Kon

IIpoBepsieMblii 31EMEHT COACPKAHUS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMUMHUH

1.1

XuMudeckuil sneMenT. ATom. Sapo aroma, U30TOMBL. DJIEKTPOHHAs 000I0YKa.
DHEpPreTUUYEeCKUe ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DJIIEMEHTHI.
Oco0eHHOCTH pacmpeeNieHus dJEKTPOHOB MO OpOUTANISM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAsL KOH(UTYpaIHs aTOMOB

1.2

ITepunonnueckuii 3akoH U [lepuoandeckas cucreMa XuMu4yeckux snemeHTos J[. 1.
MenneneeBa. Cps3p nepuogudeckoro 3akoHa u Ilepuoaudeckoll cHCTEMBI
XUMUYecKux ieMeHToB /.M. MenneneeBa ¢ COBpEMEHHON TEOpPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMMHYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM HpPOCTBIX M CJIOXHBIX BEUIECTB IO TpyIaM U IepHOoJaM.

3HadeHue NnepruoaANICCKOro 3aKOHa B pa3BUTHUU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XUMHYECKasi  CBS3b. Bungsr XHMHYECKOH  CBSI3U
(KOBaJ'IeHTHaSI HCMOJIsIpHad W IIOJIApHasA, HWOHHad, MeTaJ'IJ'II/ILIGCKaﬂ). WoHsr:
KaTHOHBI X aHHMOHEI. MeXaHU3MEbI O6pa3OBaHI/IH KOBAJICHTHOM XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLEeNTOpHBIN). BogopoaHas cBs3b

1.4

BanenTtHOoCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIEHUS

1.5

BemiecTBa MONEKYISPHOrO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSTHCTBA
COCTaBa BeIIeCTBA. THMBl KPUCTAIIIMUYECKUX PEIIETOK. 3aBHCUMOCTH CBOMCTBA

BEIIECTB OT THIIA KpUCTALIMYECKOW pemérku. IloHATHE 0 nucrnepcHbIX




cuctemax. VCTHHHBIE M KOJJIOUIHBIC PaCTBOPBHI. MaccoBass 101 BeElIeCTBa B

pactBope

1.6

Kﬂaccmbmcaum{ HCOPTaHUYCCKUX COCIUHECHU. HOMCHKHaTypa HCOPTaHNYCCKUX

BEILECTB

1.7

XuMuueckas peakuus. Krnaccudukanus XUMHYECKHUX peakuuii B
HEOPTraHWYECKOH M OPraHUYeCKOW XMMHUH. 3aKOH COXPaHEHHUs MacChl BEILECTB,

3aKOH COXpaHCHUS U MMPEBPAILICHUA SHCPTHUU ITPU XUMHUYCCKHUX PCAKIIHUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IU4HbIX (PAKTOPOB

1.9

OObpatumble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLINE HA

COCTOsSTHME XUMHA4YecKoro paBHoBecus. [Ipunmum Jle [llartense

1.10

OnexTponuTrueckas aucconuanus. CunbHble W cialdbie AnekTposuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTpabHas, [IeouHast. Peakiuu HOHHOTO

oOmMmeHa

OKHUCIINTEIIEHO-BOCCTAHOBUTEILHBIC pe€aKuuun

HeOpFaHI/I‘leCKa}I XHUMMUA

2.1

Hewmerannsl. [lonoxenne nemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
sanemenToB J[.M. MenzneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB. DPU3MUECKUE

CBOIICTBa HEMETAJNIOB. AJIJIOTPOIIHS HEMETAIIOB (HA MpUMepe KUCI0pOo/ia, CEPHI,

docdopa u yriaepona)

2.2

XUMHUUECKUE CBONCTBA BaXHEWUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoma W KpeMHHSI) W WX  COCIMHEHMHA  (OKCHJIOB,
KHUCJIOPOJICOJICPIKAIINX  KUCJIOT, BOJOPOJIHBIX coeauHeHuii). [lpumenenue

BaXKHEUIIINX HEMETAJIOB U UX COSTUHEHUHN

2.3

Meramnsl. Ilonoxenune merawioB B Ilepuogudeckoil cucTeMe XMUMHYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mme ¢uznueckre cBoicTBa MeTayioB. CIylaBbl METAJIJIOB.

SHGKTpOXI/IMI/I‘-ICCKI/Iﬁ paa HaHp}I)KCHI/Iﬁ MCTAJJIOB
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XHWMHYECKHUE CBOMCTBA BAXHEHINIMX METAJUIOB (HATPUM, KaJlUi, KaJIbIIHM,
MarHui, aJlOMUHUM, IUHK, XpOM, >K€JIe30, Melb) U uX coeauHeHuil. OOiue

CIIOCOOBI MOJIYUYCHHU S MCTAJJIOB. HpI/IMCHeHI/Ie MCTAlJIOB B 6I>ITy 1 TCXHHUKE

2.5

I'emeTnaeckas CBSI3b HEOPTaHNYCCKUX BCUICCTB, NPHUHAIICKANIUX K PA3JIUMIHBIM

KilacCaM

XUMHS U )KU3Hb

3.1

Pomp xumum B oOecrieueHUU 3KOJIOFI/I‘-IGCKOI71, 3HepFeTquCKOﬁ u HHHIGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHUU MCIOWLUHBI. Ilousarue o HAay4YHBIX ME€TOJaX ITO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKI_[I/Iﬁ




HpeZ[CTaBJ'IeHI/IH 00 06H_[I/IX HAaY4YHbIX IPUHOUIIAX ITPOMBINIJICHHOTO ITOJYYCHUA

BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB M MATEPUAJIOB: BaXKHEWILINE

3.2 CTPOUTEJIbHBIE MaTepualbl, KOHCTPYKIMOHHBIC MaTepHajbl, KpPackH, CTEKIIO,
KepaMrKa, MaTephaibl IS DJIEKTPOHHKH, HAHOMATEPHAJbl, OpPTraHWYECKHE U
MHUHEpaJIbHbIE YI00pEeHUs
XUMHS H 370pOBbE UEIOBEKA: IpaBHia WCIIOJIB30BAHUS JIEKAPCTBEHHBIX

3.3 Ipernaparos, IpaBuiIa 0€30MaCHOTO UCIIOIB30BAHUS MIPENAapaToOB OBITOBOI XMMUHU

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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