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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 (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK  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;

o (¢dopMHUpOBaHUE U PA3BUTHE NIPEICTABICHUN O HAYYHBIX METO/AX 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 YMEHHH U CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C HAOJIOIEHUEM
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 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

IIpenmeT opraHM4YecKOr XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPyKTypHBIE (DOPMYJTBI
OpraHMYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
py HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITINE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJIACHUE B MPUPOJE, IOJy4YCHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: OytamueHn-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noiumepusanuu). IlomyyeHrne CUHTETHUYECKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— MPOCTEHINNIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



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 aMmuadHbIM pacTBOopoM 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)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHne aMMHAaYHBIM 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 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3akoHA U llepuoamdeckoil cucTteMmbl
xuMuueckux aneMeHToB J[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXHBIX BEIIECTB MO TPyINIaM M MepuojaMm.
3HayeHue NMepUoANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHJbl XUMHYECKOW CBA3U
(koBajieHTHasi HEMOJsipHas M MOJSpHAsl, UOHHAs, MeTaluinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



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 PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
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

MetanpeaMmeTHble pe3ysibTaThl OCBOCHHS yU4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETEHIINH 00YyYaroInXcs;
CHOCOOHOCTb oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE YUYEOHBIE
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpoOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/Ib30BATh IIPU OCBOCHWM 3HAHWUM INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



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.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh  IPEACTABICHUM O XHMHUYECKOM  COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



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 «OOmias W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKas PEIIETKa,
TUNBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3akon J[. M. Menneneena,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PaKTOJIOTHUUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U O€30MaCHOM HCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUCCKON JISATCIBHOCTH YEJIOBEKa,;



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 snemMeHtoB JI. WM. MengeneeBa, MCHONb3ys MOHATHS «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/t KoHTpoabHbI IIpakTH4eckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHHU
IIpeamer opranuueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COCTUHEHUM A. 3
M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIe YIIIEBOAOPOABI — AJKaHbI 2
29 HenpenenbHble yriieBogOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHBI, aTKUHBI
23 ApoMaTn4ecKue yriieBoA0pOIbl 2
)4 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX nepepadoTka
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxamnue oprannyeckue coeIuHeHust
3.1 Crnuptel. deHon 3
319 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
CnoxHble 3¢upbl
33 VYrneBonbl 3 2




Hroro no pazneny

13

Pa3znea 4. A3oTcoaeprkaniue opranHmyeckie coeIuHeHus

4.1 AmMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHSA

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/m P KonrpoJsbnbie | IIpakTnyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnuecknii 3akoH
1.1 u [lepuoanueckas cucremMa XUMHYECKUX 3
anemenToB . 1. Menneneepa
12 Ctpoenue BemiecTBa. MHOTOOOpasue 4
' BEIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merainbl 6 1
2.2 Hewmeranibl 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

IIpeamer opranu4eckor XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coequHeHnii A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o KiaaccupuKauu
oprannueckux BemiectB. Homenkinatypa
(cucremaTnyeckasl) U TpUBHAJIbHBIE
Ha3BaHUS OPraHUYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHUC,
TOMOJIOTMYECKUI paa

MertaH u 3TaH — NPOCTEUIIINE
MIPEICTAaBUTEIIH AJTKAHOB

AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA

OTHUJICH U MMPOIMUJICH — HpOCTeI\/'II_HI/Ie
NpeaACTaBUTCIN AJIKCHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YYEHHUE ero CBOMCTBY

Ankaauensl. bytanuen-1,3 u
meTminOytaauen-1,3. [lomyuenue
CUHTETHUYECKOI0 KayuyKa U PEe3HHBI




10

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHUH Psll. ALIETUIICH —
MPOCTEHIINI IPECTABUTENb ATKUHOB

11

Brrunciienns mo ypaBHEHUIO XUMHAYECKOM
peakiuu

12

Apenbl: 0eH3011 U Tos1yoJl. TOKCHYHOCTh
apeHoB

13

['enetnueckas CBsI3b yTII€BOJOPOOB,
MIPUHAISKAIINX K Pa3IMYHBIM KllaccaM

14

[TpupoaHble HCTOYHUKH YTIEBOAOPOAOB:
NPUPOIHBII ra3 v MoMmyTHbIE He(TIHbIE
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

15

[IpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIE
ras3pl, HeTh U MPOIYKTHI €€ epepaboTKu

16

Kontponbnas pabota mo pazaerny
«YTIEBOIOPOIBD)

17

HpenenLHme OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U 5TAaHOJI. BOI[OpOIIHaSI CBA3b

18

MHOroaToMHsbI€ CIIUPTHI: STUIICHIVIMKOJIb U
TJIALIEPUH

19

deHo: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/I‘IGCKI/IC
U XUMHNYCCKHEC CBOI‘;ICTBa, MMPUMCHCHUC

20

Anpaerunbl: GopMalibIeTHI U
areTanbaeru. AeTod

21

OaHOOCHOBHBIE Npe/ieTbHbIe KAPOOHOBBIE
KHCJIOTBI: MypaBbHHASI 1 YKCYCHas




22

[TpakTtruueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBafl " OJICMHOBAas1 KMCJIOTHI, KaK
MPEaACTAaBUTEIN BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mp1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

25

CrnoxHbie 3QUpPHI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

3¢upoB

26

Kupsl: runponuns, npuMeHEHHeE,
Ouosioruueckas poJib )KUpOB

27

VYTrieBoibl: cocTaB, KilacCHU(pUKAIIHS.
Bakneiimue mpenctaBuTeNnu: TI0K03a,
bpykTo3a, caxapos3a

28

Kpaxman u uemioo3a Kak NpupoaHbIe
MOJIUMEPDI

29

Kontponbnas pabota mo pazaery
«Kucnopozacoaepxarmiye opraHundeckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO1ast xapaKTepUCTHUKA a30TCOIePIKATUX
OpPTaHWYECKUX COCTMHEHUH /
Bcepoccuiickas npoepouHast pabora

31

AMUHBI: METHJIAMHUH W aHHJIMH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYeCcKUEe COEUHEHUS, NX
Ouonornyeckoe 3HaueHue. llenrusl.




benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHbBIE CO€MHEHUS

OCHOBHBIE TTOHSITHS XUMHUH

33 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM. 1

[InacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypauus aToMOB

Ilepunonnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XUMUYECKUX d1eMeHToB J[. U.
MeHneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPUEH CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYCCKHUX BJIEMEHTOB U MX COCAMHCHUI 110
rpymnmnaM v nepuojiaM. 3HaueHHe
MEPUOJUYECKOT0 3aKOHA U CHCTEMBI
XUMHU4YEeCKUX 3neMeHToB [.J1. MeHaeneeBa B
pa3BUTHUH HAYKH

CTpOCHI/Ie BelllecTBa. XHUMHUUYECKas CBA3b, eé
BHUbI, MCXaHU3MbI 06p8.30BaHI/I$I
KOBAJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

BasleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenesb okuciicHus. BemtecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonsarue o AUCTICPCHBIX CUCTCMAX.
VcTrHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBas 107151 BelIecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX CoeNMHEeHUM. ['eneTnueckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3TMUHBIX
KJIaCcCOB

Knaccudukanus XuMudecknx peakiuii B
HEOPraHUYECKOW M OpraHUuYeCKON XUMHUU.
3aKOH COXpaHEHHSI MacChl BEIIECTB; 3aKOH
COXpaHEHUA W MPEBPAIICHUS SHEPTUU TIPU
XAMUYECKHUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peakiuy.
XHUMUYECKOE PAaBHOBECHE

10

[TpaxTnueckas padorta Ne 1. «Bnusinue
pa3InYHbIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEAKLIAN»

11

BJIGKTpOJII/ITI/I‘-ICCKaSI aucconuanus. Ilousrtue
0 BoJiopoiHOM nokasarene (pH) pactopa.
Peakiuu nonnoro o6mena. ['uaponus
OpTraHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTHe 00 3MeKTpOIN3E
pacIuIaBoB U pacTBOPOB COJIEeH

13

Kontponbhas pabota no pazueny
«TeopeTnueckre OCHOBBI XUMUN»

14

Merainel, ux nojoxenue B Ilepuognyeckoit
CHCTEME XUMHUYECKHUX dmemMeHToB [[. U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METAJIOB




15

CriaBbel METAIIOB. DIIEKTPOXUMUYECKHUH P
HaINpsHKeHUH METAIIIIOB

16

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
MeTaJUIoB (HATpHUH, KaJdui, KaabI[ui, MarHHUM,
IIOMHHUN) U UX COETUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COoeqUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeJUHCHUN

19

ITpaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
«Metamne»"

20

Hemeramiel, MX HOJIOKEHUE B
[Teproanueckoit cucreMe XUMHYECKUX
anemenToB JI. 1. MenaeneeBa u
OCOOCHHOCTH CTPOCHHUSI aTOMOB

21

dusnyeckre cBOCTBa HEMETAILJIOB.
AJTOTpONUS HEMETALIOB (Ha MpuUMepe
KHCIIOpOJia, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
coeqUHEHUN

23

XuMHUUECKue CBOMCTBa a30Ta, pochopa 1 ux
COEIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIIepoJ1a, KPEMHHUS U
HUX COeIUHEHUN

25

[IpuMeHeHre BaXXHEUIIIUX HEMETAIVIOB U UX
COeIMHEHUN

26

O000111eHIE U CUCTEMATH3alUs 3HAHUH 110




teme «Hemeranneny. Beruncienus no
YPaBHEHUSAM XUMHUECKHUX pPEeaKIUi U
TEPMOXHUMHUYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Hemertamisl"»

73 KonTponbhas pabora no temam «MeTamib» |
u «Hemeramibny

29 Heoprannueckne u opraHn4ecKue KUCJIOTHI. 1
Heoprannueckne u opraHn4eckue OCHOBaHUS
AMpoTepHbIe HEOPraHUYeCKHUe U

30 OopraHuyeckue coeuHeHus. I'enernueckas |
CBA3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB
Posb xumuu B o6ecrieyeHIH SKOJI0TrMUeCcKOH,

31 HHEPreTUUECKON 1 MUIIEeBON 6e30IacHOCTH, 1
Pa3BUTHU MEIUIUHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 MIPUHIIMIAX TPOMBIIIJICHHOTO TOJTYYEHUSs 1
BAXHEHILNX BEILECTB

33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1

34 XuUMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 14

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KJTACC

Kon
NpoBePsIEMOro
pe3yJbTrara

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

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

1.1

CdopMUpoBaHHOCTh MPEACTABICHUN O XUMHYECKON COCTaBIISIOIICH
€CTECTBEHHOHAy4YHOW KapTHHbBl MHpa, POJIM XUMHUHU B TIO3HAHUU
SBIICHUU TIPUPOJBI, B (HOPMHUPOBAHWH MBIIUICHUS U KYJIbTYPBI
AUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW JUis
pelieHus TPAKTUYECKUX 3a7a4 M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOILLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpefie

1.2

BnageHnne cUCTEMOM XUMHYECKMX 3HAHHMM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroIne HOHSTHUS (Monexyna, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIECHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSIPHbIA OOBEM, YIJIEPOJIHBIM CKeNlerT,
(GyHKIMOHANbHAS ~ TpyMNa,  paguKkal,  H30MEpHUs,  HM30MEpHI,
TOMOJIOTUYECKHN PN, TOMOJOIH, YIJIEBOLOPOIABI, KHCIOPOA- H
a30TcoJIepKaIMe COCTUHEHHUS, OHMOJOTWYECKH AaKTHBHBIC BEIECTBA
(yraeBoJpsl, >KHUpbI, O€JIKHM), MOHOMED, HOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTPOEHHsI opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3BIK XUMHUH, (DaKTOIOTHUECKHe
CBEJIEHUS O CBOMCTBax, COCTaBe, IMIOJYyYeHHMH U 0O€30MacHOM
WCIIOJb30BAaHUU Ba)XHEUINIMX HEOPraHWYECKUX M  OPraHUYeCKHX

BEULIECTB B OBITY M MPAKTUUECKON JEATEILHOCTH YEJIOBEKA

1.3

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATH  XAPAKTCPHBIC TIPHU3HAKHU
HOH?ITHI)’I, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJBb30BAaTh
COOTBCTCTBYIOIIHUEC TIOHATUA IIPpU ONHUCAHHUU COCTaBad, CTPOCHUA U

MpEeBpaIIeHU OpraHNYeCKUX COCTUHEHHM

1.4

c(OpPMHUPOBAHHOCTh YMCHHI HCIIOJIB30BATh XHUMHYECKYH) CHMBOJIHKY
JUISL COCTaBIIGHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHoi) ¢GOpMya OpraHUYeCKHX BEIIECTB U ypaBHEHUH
XUMHYECKHUX PEAKINi, H3rOTaBIMBATH MOJIEIIA MOJIEKYJ OPTaHUYECKUX

BCIICCTB JJIsI WJUIFOCTpallM HMX XHUMHYCECKOIO W INPOCTPAHCTBECHHOI'O




CTPOCHUA

1.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  YCTaHABJIMBATh  IMPUHAJJICKHOCTH
W3YYCHHBIX OPraHMYeCKHX BEIIECTB MO HUX COCTAaBy M CTPOCHHIO K
ompenenéHHoMy Kiaccy (Tpynme) coeauHeHuH (YIJIeBOIOPO/IBI,
KHCJIOPOJ ¥ Aa30TCOJAEpIKAIlINe COEAWHEHHS, BBICOKOMOJICKYJISPHbIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs 10  CUCTEMATHUYECKOW

Homenkiatype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA ONPCACIATL BUABI XUMHUYECKON CBS3U B

OpPraHMYECKUX COEIMHEHUSX (OJUHApHBIE U KpaTHbIE)

1.6

ChopMUpOBaHHOCTh ~ YMEHHSI IPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpoeHusl opranuueckux BemiectB A.M. BbytnepoBa it 0ObsicHeHUs
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

VYTI1eBOIOPOIBI. Kucnopoaconepxariue 51 a30TcoIepKaIlne

OpTraHU4YCCKUC COCANHCHUSA. BLICOKOMOJICKYJISIPHBIG COCAMHCHUA

2.1

CdopMUpOBaHHOCTh YMEHUW TPUBOAWTH TPUBHAIBHBICE Ha3BaHUS
OTJIENBbHBIX OPTaHWYECKHX BEMIECTB (ITHIICH, MPOIWJIEH, AaleTHJICH,
STHJICHTIIUKONb, TIHLEPHH, (eHon, GopManbaeTrua, aneTalbIeTH]I,
MypaBbUHAas KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PPYKTO3a, Kpaxmal, IeJUTI0JI03a,

TJTMIIHH)

2.2

ChopMHUpPOBAaHHOCT, yMEHHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE,
dusznyeckue M XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJCTaBUTENEH
pa3MyYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, 3TaH, J3TUJICH,
NPONWICH, areTuieH, Oyrtamuen-1,3, merunOyrtaawen-1,3, OeH3oI,
METaHOJ, 3TAHOJ, STUJICHIVIUKOJb, TTUIEpUH, (DEHOI, aleTalbIeru/,
MypaBbMHAsg M YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmal, LEeJUII0JI03a,

AMHUHOYKCYCHasd KI/ICJ'IOTa)

23

CdopMHpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIy  TUINUYHBIMH  TPEACTABUTEISIMU  Pa3IMUHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB YPABHEHHUSIMH COOTBETCTBYIOIIUX XUMUYECKHIX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (POpMYIT

24

ChopmMupoBaHHOCTD YMEHHUS XapaKTEepU30BaTh MCTOYHUKHI
YTIEBOIOPOAHOTO ChIpbs (HEDTh, MPUPOTHBIN ra3, Yroib), CIIOCOOBI UX

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE ITPOTYKTOB I1epepadOTKU

XUMHS U KU3Hb. PacuéTrl

3.1

CdopmMupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX




METOJaX HAy4YHOI'0 IO3HAHMSA, UCIIOIb3YEMBIX B XUMHUH IPU U3yYCHUU
BEIICCTB W XUMHUYECCKUX sBICHWHA (HAOIMIOACHWE, W3MEpEHHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XMMHYECKUE 3HAHUA JUISi TPHUHATHA PEHIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIIECCTBAMU U UX IIPUMCHCHUEM

3.2

CdopmMupoBaHHOCT, yYMEHHM COONIIO/IaTh TMpaBHJIa MOJIb30BAHUS
XUMUYECKON TOCYJI0M M J1abopaTOpHBIM OOOPYIOBAaHHUEM, a TaKXKe
mpaBuiia OOpaIleHUs! C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMU

110 BBIITIOJTHEHHUTO na60paTopHHx XUMHNYECKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHATH XUMHUECKUAN
9KCTIEPUMEHT (TIPEeBpAICHNs] OPTaHMYECKUX BEIIECTB IPH HarpeBaHHH,
MOJYyYEeHHE STUJICHA U M3YYECHHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIHU
OpPraHUYECKHUX BEIIEeCTB, JCHATypauus OJNKOB MpH HarpeBaHuw,
LOBCTHBIC pPCAKIUU 6€J'IKOB) B COOTBCTCTBHU C IIpaBUJIaMH TCXHHUKHU
0€30macHOCTH TpH OOpallleHUH C BELIECTBAMU U J1a0OPaTOPHBIM
000pyT0OBaHUEM; HPEeICTaBISATH pe3yibTaThI XUMHYECKOTO
JKCIepUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

34

CdhopMHUpPOBAaHHOCTh YMEHUN MPOBOAUTH BEIYUCICHUS TT0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOTUYECTBA UCXOMHOTO BEIIECTBA WU
MPOAYKTa pPeaklliu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOHBIX BEIECTB WM MPOIYKTOB PEaKIMH)

3.5

C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ KPpHUTHUYCCKU AHAJIN3UPOBATH
XUMHYECCKYTO I/IH(l)OpMaHI/IIO, moJIy4a€Myrl0 M3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuH(popMmalyu, cetb IHTepHET U pyrue)

3.6

CdopmupoBaHHOCT, yMEHMH COOMIOAATh MpaBUiIa SKOJIOTHUECKU
11eJ1€CO00pa3HOro TOBEAEHUSI B OBITY U TPYJIOBOM NEATEIbHOCTH B
LEJIAX COXPAaHEHUS CBOEro 370pPOBbSl U OKPYXKAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONpeAcNEHHBIX OPraHNYECKUX BELIECTB, TOHMMas CMBICI MOKa3aTess
I[IIK (mpenenbHO JOMYyCTUMOM  KOHIIEHTPAIMM), TOSCHITH Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPENOTBPALICHUS UX BPEAHOIO

BO3JICHCTBUS HA OpTraHu3M 4YCJIOBCKa

11 KIIACC

Kon

HpOBepﬂeMbIe NMPpEAMETHBIC PE3YJbTAThI 0OCBOCHUA OCHOBHOI




npoBepsieMor
0 pe3yJabTarTa

0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero o01ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Bianenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME  TOHATUS  (XMMHUYECKHMH  DJIEMEHT,  aTOM,
AJIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKyJa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCIJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, KpuUCTAUTMYECKass pemeérka, TUIBl XUMHYECKUX PpEeaKIui
(OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- U  JHIOTEPMHUYECKHUE,
peaKkiuy HOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS, OKHUCIIUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHMYECKOW pEaKliu, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl DJIEKTPOTUTHUECKON aucconmanuu, llepuomnnueckuit
3akoH J[.J. MenneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUIECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, TMONyYeHHMH U O€30IacCHOM HCIOJIb30BAHUM BAKHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKOH J1eATeNTbHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKK U
B3aMMOCBSA3b W3YUYEHHBIX [OHITHM, HIPUMEHSATH COOTBETCTBYIOLIUE
NOHATHA 1P ONHMCAHWU CTPOCHMSI MU CBOMCTB HEOPraHMUYECKUX
BEIIECTB M MX IPEBPAILEHH; BBIABIATh B3aUMOCBS3b XMMHUYECKHX
3HAHUU C HMOHITUSAMHU u NpeICTaBICHUSIMU JIpyTUX

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

BJ'I&)IGHI/IC OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYCCKHUX  SBIICHUHU (Ha6J’IIO)IeHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIUPOBAHUE)

1.4

CdopMUpOBaHHOCTh yYMEHHI ONPEICNIATh BaJCHTHOCTh M CTEINCHBb
OKHCJIEHUS XHMHMUYECKHX JIIEMEHTOB B COEIUHEHHUSAX pPa3IUYHOTO
COCTaBa, BHUJ  XUMHUYECKOM CBs3M  (KOBWJICHTHAas, HWOHHas,
MeTaJuInuecKasi, BOJIOPOJHAsI) B COCIMHEHUSX, THUI KPUCTAIIIMYECKOMN
peImETKY KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJsSpHas, MOHHAs,

MeTaJlJTnYecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep Cpeibl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6

ChopMupoBaHHOCTh ~ YMEHHS  KJIACCU(PHUUPOBATH  XUMUYECKUE

pEeaKuy MO Pa3IUYHbIM MpH3HAKaM (YHCIY M COCTaBy pearupyronmx




BEUIECTB, TemIoBOMY J(G(dEKTy peakiuy, HW3MEHEHUIO CTeneHel
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIHuH,  Y4aCTHIO

KaTajaus3aTopa)

1.7

ChopMHpPOBAaHHOCTh YMEHHH COCTaBJSAITh yPaBHEHHS  pEaKIUit
pa3IMYHBIX THUIIOB, IIOJHBIE U COKpPAIECHHBIC YPAaBHEHUS pEAKLUUN
MOHHOTO 0OMEHa, YUUTHIBAs yCIOBUS, PU KOTOPBHIX 3TU PEAKIUH UAYT

JI0 KOHIIa

1.8

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTL PCAKIHNH, MOATBCPKIAAIOIMINC
KauyeCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHUYCCKUX BCIIICCTB,
pacno3HaBaTb OIBITHBIM HYTéM HOHBI, NPUCYTCTBYIOIIUC B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB

1.9

ChopMHUpPOBAaHHOCTh YMEHUN PaCKpPBIBATh CYIIHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX peaxkuumii MOCPEACTBOM COCTaBJICHHUS

AIIEKTPOHHOTO OalaHca 3TUX PeaKIuit

1.10

CdopMupoBaHHOCTh yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKOH peakIy OT pa3InYHbIX (aKTOPOB

1.11

ChopMHpPOBAaHHOCT, yMEHUH  OOBICHATH  XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpunnumn Jle [larense)

061_]_[8.5{ " HECOpTaHUYCCKasA XUMUSA

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoamaeckoro
3aKOHa J.. Menneneesa " JIEMOHCTPHUPOBATH ero
CHUCTEMATHU3UPYIOIIYIO0,  OOBSCHUTEIBHYID M  IPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX djJeMeHToB 1-4 mnepuogos Ilepuoanueckoit
cucrteMbl xumudeckux oiemeHtoB JI.M. MenneneeBa, uCHoNIb3ys
HOHATHSL  «S-, p-, d-dIEKTPOHHBIE OpOMUTANIM», «IHEPreTUUECKUe
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOICTB
XUMHYECKHUX DJIEMEHTOB M MX COEAMHEHUH IO NEepHojaM M rpynmnam

Ilepnonnueckoi cucTeMbl XUMUYECKUX 31eMeHToB J1.11. Menneneena
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CdopMupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHUE  TEHETHMUYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BelIeCTBAMHU c MOMOIIbI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ
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C(bOpMPIpOBaHHOCTB yMCHI/Iﬁ YCTaHaBJIMBATb MMPUHAAJICKHOCTD




HEOPraHMYECKUX BELIECTB M0 MX COCTaBy K ONpeAeIEHHOMY Kiaccy
(rpymnmne) coenvHeHU# (IIPOCThIE BELIECTBA — METAJUIbl U HEMETaLIbI,

OKCHJbI, OCHOBaHUA, KHUCJIOTKI, aM(I)OTepHLIC THAPOKCUBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHUH HCIOJIB30BAaTh XUMHUYECKYI0 CHUMBOJIUKY
JUISE  COCTaBIIEHUS (OpPMYJl BEIIECTB W YPABHCHHHA XHUMHUYECKUX
peakmuii, cucreMatndyeckyo HomeHknatypy (IUPAC) u TpuBuanbHbIE
Ha3BaHUSl OTHAEIBHBIX HEOPraHWYeCKHX BemecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMMaK, raméHasi M3BEeCTb, HErami€Has W3BECTb,

MUTHEBAsI COJIA, TUPHUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHHN XapaKTEepPH30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHHUE  TEHETHMUYECKOM  CBSI3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MOMOILIbIO ypaBHEHUI

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH TJIAHUPOBATH M BBITIOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3Nio’KeHHE TMEpPOKCHAAa BOAOPOJAa B MPHUCYTCTBUHU
KaTajau3aTopa, ONPEIEIeHUE CPeabl PaCTBOPOB BELIECTB C MOMOILIBIO
YHUBEPCAJIBHOTO WHAMKATOPA, BIMSHHE pPAa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOM peaklMu, peakud HOHHOTO oOMeHa,
KauyeCTBEHHBIE PEaKINH Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMSI, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad II0 TeMam
«Mertamb» u «HemeTamisl») B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
Oe3omacHOCTH TpU OOpalleHHWH C BeUIeCTBAaMH U JTabOpPaTOPHBIM
000pyA0BaHUEM; MIPEACTABIIATH pe3yabTaThl XUMHYECKOTO
HKCIEpUMEHTa B (OpME 3alMCU YpaBHEHHH COOTBETCTBYIOLIMX

peaxiuii 1 GopMyIUPOBATH BHIBOBI HA OCHOBE 3THUX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTh yMEHHMH COONIONATh TpaBWIAa MOJH30BAHUS
XMUMUYECKOH MocyAol M 1abopaTopHbIM OOOpYJIOBAHUEM, a TaKKe
npaBuia oOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

1O BBIIIOJIHECHHUIO J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTh ~ YMEHUH  XapakTepu3OBaThb  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO TOJIYYEHHUs] CEpPHOMN
KHUCJIOTHI, aMMHaKa, a Takke cHOpPMHUPOBAHHOCTH MpPEACTaBICHHUA 00
0o0ImMX HAy4YHBIX TMPUHIUIAX W  OKOJOTUYECKHX MpodieMax

XUMHUYCCKOTO IMMPOU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopMHUPOBAHHOCTh TPEJCTABICHUNH O XUMHUYECKOW COCTaBJISFOIICH

GCTGCTBeHHOHay‘IHOfI KapTUHbBl MHpa, POJIM XHWMHHU B TIO3HAHHUHU




SBJICHUH NpUPOAbl, B (HOPMUPOBAHMM MBILIUIEHUS M KYyJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAJIHHOH TPAMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHUs TMPAaKTUYECKUX 337ad U OSKOJIOTMYECKH OOOCHOBAHHOIO

OTHOILLEHUS K CBOEMY 3I0POBBIO U MPUPOIHOM cpelie

3.2

ChopmupoBaHHOCTD yMEHUHI KPUTHYECKH aHaAIU3UPOBATh
XUMHUUYECKYI0 HHGOpMAIUIO, TMOIy4aeMyl U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHUKAIUH, C€Th VIHTEpHET U Apyrue)
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ChopMupoBaHHOCTh yMEHUH COOMIOJAaTh MpPaBUIa HKOJOTHUECKU
1eJ1ecOo00pa3HOro MOBENEHUSI B OBITY M TPYAOBOH IESATENBHOCTH B
HEeNsX COXPAaHEHUS CBOErO 3[0POBbS M OKPYXKAlOLIeW NPHPOIHON

cpebl
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Oco3HaBaTh ONACHOCTh  BO3JEHUCTBUS Ha KUBBIE OPTraHU3MBbI
OINpeACIEHHBIX BEIECTB, TOHUMas cMblca nokasarens [1/IK, noscHaTs
Ha MpUMEpPax CrocoObl YMEHbIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO

BOB,Z[GI\/'ICTBI/IH Ha OpraHu3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTH yMEHUMI MIPOBOJIUTH BBIYMCIICHUS c
UCIIOJIb30BAaHUEM IOHSATHS «MaccoBasl J10JI1 BEIECTBA B PacTBOPE»,
O00BEMHBIX OTHOILIEHMM Ta30B IMpPU XUMHUECKUX PpEaKIUSIX, MacChl
BellecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TeIoBoro 3ddexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPEBPAILICHNA U COXPAHCHUS DHCPIrUun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTI/I‘{eCKI/Ie OCHOBBI OpraHquCKOﬁ XUMHNHN

1.1

[Ipenmer opraHnyYeckOd XWUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHUE B
IOJyYCHUU HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOCHHUS OPraHUYECKHX

coeguHeHuii A.M. bytinepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CtpykTypHble (GOPMYJIBl OpPraHMYECKUMX BemecTB. [ OMoOJOrus, H30Mepusl.
XuMHUYECKasi CBA3b B OPraHUYECKUX COCAMHECHUAX — OAWHAPHBIE U KpaTHBIC

cBs3u. [Ipencrasienue o kinaccuukanuy OpraHMUECKUX BEIIECTB

1.3

HOMGHKHaTypa OpTaHUYCCKUX COE€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaH) U TPUBUAJIBHBIC

Ha3BaHUS Ba)KHEHUIITNX HpC,HCTaBHTeHefI KJIaCCOB OPraHMYCCKNX BEIICCTB

YrineBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — IpocTenine
NPEJCTaBUTENIM AJIKAHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBAa (peakuuu

3aMCIICHHUA U FOpeHI/ISI), HAaXOXIACHUEC B IPHUPOAC, IMOTYYCHHUE U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKUNU psii. DTWIEH U TMPONWICH —
MpocTeilliie MpeACTaBUTENN AalKeHOB: (U3MYECKMEe M XUMHYECKHE CBOICTBa
(peakuu  THUAPUPOBAHUS, TAJOTCHUPOBAHMS, THApPATAIlMU, OKUCIEHUS W

HOHI/IMepI/I3aLII/II/I), MNOJIY4YCHHUC U ITPUMCHCHUC
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Anxamuensl: OytamueH-1,3 wm wmetmwnOyrtaauwes-1,3: cTpoeHue, BakKHEHIIHE
XUMHMUYECKHE CBOMCTBA (peakuus nonuMepusauun). IlomydyeHune cuHTETHUECKOTO

KaydyKa U pe3uHbI

24

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUN psil. AIECTHICH —
MPOCTEHIINKA TPEeACTaBUTENh AJIKHHOB: COCTaB, CTpOeHHE, (U3MUYECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TaJJIOTEHUPOBAHUS, THIPATAIIHH,

TOpPEHMSI), IOJTYyYEHUE U IPUMEHEHNE

2.5

Apenbl. benszon: coctaB, crpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOICTBa
(peakuuu raJjoreHUpOBaHUs U HUTPOBAHUS), MOTyUYeHHE U puMeHeHue. Tomyour:
COCTaB, CTpOeHHME, (U3MYECKMEe W  XHMHUYECKME CBOilcTBa  (peakuuu
raJJOTEHUPOBAaHUs. M HUTPOBAHHUSA), IOJyuYe€HHE U TpUMEHEHHe. TOKCHUYHOCTb
apeHoB. l'eHeTHueckas CBsI3b MEXJy YIVIEBOJOPOJAMH, MNPUHAMJIEKAIIUMU K

Pa3IMYHbBIM KllIaCCaM




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 yroiab 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), BoccTaHoBieHUE,
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). buonorugeckoe

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 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUS

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

XUMHUYECKUH 371eMeHT. AToM. SInpo aToMa, M30TOMbBl. DJIEKTPOHHAs] 000JIOYKa.
DHEpPreTUUYECKUe ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pachpeeNieHus dJIEKTPOHOB M0 OpOUTANISM B aTOMax AJIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpalLHsl aTOMOB

1.2

Ilepnonnueckuii 3akoH U [lepuoanueckas cucreMa XuMu4eckux snemeHTos J[. 1.
MenpneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepumonnueckold CUCTEMBI
XuMu4eckux vieMeHToB /.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMMHYECKHMX DJJIEMEHTOB W
o0pa3yeMblX MMM IPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHOoJaM.

3HadeHUe NepUOANICCKOI0 3aKOHAa B pa3BUTHUU HAYKU

1.3

Crtpoenne BemiecTBa. XHUMHUYECKas CBsA3b. BHIBI XMUMHUYECKOW  CBS3U
(koBajieHTHasi HEMOJIApHAs U TOJISIpHAsl, WMOHHAsA, MeTayuinmueckas). MoHbI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJCHTHON XUMHUYECKOM CBS3H

(0OMeHHBIN U TOHOPHO-aKLENTOpHBIN). BonopoaHas cBsi3b

1.4

BanentnocTs. 3J'IeKTpOOTpI/II_IaTCJ'ILHOCTB. CTeleHb OKUCIICHUS

1.5

Bemecta MOJICKYJISIPHOI'O U HCMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH IIOCTOSHCTBA
coCcTaBa BelllecTBa. THMBI KpUCTAJTININYCCKUX peI_HéTOK. 3aBHCUMOCTb CBOMCTBa

BEIIECTB OT THIIA KpUCTAUIMUECKOW pemeérku. I[loHATHE 0 nucnepcHbIX




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 [llarense

1.10

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

oOmMmeHa

1.11

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,
KHUCJIOPOJICO/ICPIKAIIIUX ~ KHUCJIOT, BOJOPOAHBIX coenuHeHwi). [lpumeHnenue

BaXKHEUIIINX HEMETAJIOB U UX COSTUHEHUHN
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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

32 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
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3. http://him.1september.ru/ -)xypHas «XuMus B IIKOJIE»

4. http://www.hij.ru/ -xxypHan « XUMHS U KU3HB

5. http://www.chemnet.ru ['azeta «XuMus» U caliT 1js yauTens «5 uay Ha ypok
XUMHHD)

6. http://him.1september.ru Equnas xomnexkuus LIOP: ITpeameTHas koyumeKius
«XUMUD»
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8. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
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10. http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBINA YICOHUK IS
CpEIHEN MIKOJIBI

11. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: ITEKTPOHHBIN YUEOHUK
12. http://www hemi.nsu.ru OTKpBITBIA KOJIIEHK: XUMHS

13. http://www.chemistry.ru JIucTaHIInOHHAs OJTUMITHA/IA TI0O XUMHH:

TEIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA MTPOCKT






