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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 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoubnsbl | IIpakTnyeckn
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThbl
pecypchl
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHHU
[Ipeamer opranndeckoil xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUM A. 3
M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHble yriIeBOAOPOIbI — AJTKAHBI 2
29 HenpenenbHble yrieBogopo/ibl: ajKEHBI, 6 I
' QJIKaJIMECHBI, aJIKMHBI
23 ApoMaTudeckue yrieBoaoposl 2
)4 [IpupoHbIE HCTOYHUKH YIJIEBOJIOPOJOB U 3 |
' uX rnepepaboTka
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxamnue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 3
19 Anpneruabl. KapOoHOBBIE KUCTOTHI. 7 1
' CnoxHbie 3QUpHI
33 VYrinesoasl 3 2




Hroro no pazgeny 13
Pa3znea 4. A3oTcoaeprkaniue opranHmyeckie coeIuHeHus

4.1 AMHHBI. AMUHOKHUCTOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHSA

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/ P Konrpoabusl | TIpakruyecku (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnueckuii 3akoH
1.1 u [lepuoanueckas cuctema XUMHYECKUX 3
anemenToB . 1. Menaeneepa
12 Crpoenue BemiecTBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meraiuibl 1
2.2 HemeTtamibl 1 |
)3 CBs13b HEOPTAHUYECKUX M OPTAHMYECKHUX 5
' BELIECTB
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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KJTACC

Kon
nposepse

HpOBepﬂeMbIe NMpEeAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
MOIo

o0pa3oBaTe/IbHOM NPOrpaMMBbI Cpe/iHero 001ero 0opa3oBaHusi
pe3yJbTa

Ta

1 TeOpeTI/I‘{eCKHC OCHOBBI OpFaHquCKOﬁ XHUMHUHU

ChopMHpOBaHHOCTh  TMPEJACTABICHHA O XUMHUYECKOW COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOU KapTUHBI MHpa, POJIM XUMHUU B TMO3HAHUM SBICHUMN
11 NpUpPOabl, B (OPMUPOBAHMH MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
' (GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIsl pEIICHUS MTPAKTHUYECKHIX
3aJa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOTI'O OTHOUIEHHS] K CBOEMY 3/IOPOBBIO U

MIPUPOJHOM Ccpenie

Bnagenue cucrtemoil  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararolme TTOHSITHS (Monexyna, BaJICHTHOCTb,
IEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIEHUS, XMMHUUYECKasl CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeneT, (pyHKIMOHATbHAS
rpynna, pagukan, U30Mepus, U30Mepbl, TOMOJIOIMUECKUN psAll, TOMOJIOTH,
YTIE€BOAOPOIbI, KUCIOPO- M a30TCOAEPKAIINE COSTUHEHHS], OMOIOTMUYECKH
1.2 aKTUBHBIC BellecTBa (YIJIEBOJbI, >KUPBI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHMS); TEOPUU U 3aKOHBI
(Teopuss XMMMYECKOTO CTPOEHUs1 opranndyeckux Beuiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3BIK  XUMHUH, (PAKTOIOTHYECKHE
CBEICHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUU U O€3011aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKMX M OPraHM4ecKUMX BEUIECTB B OBITY H

HpaKTH‘IGCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMHpOBaHHOCTh YMEHHUN BBISBIATh XapaKTE€pPHbIE MPHU3HAKU IMOHITHUMH,
13 YCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TTOHATHUS
P ONHMCAHMHM COCTaBa, CTPOEHUS M IPEBPALlEHUN OPraHUYECKUX

COEeNUHEHUN

c(OpPMUPOBAHHOCTh YMEHHUN HUCIOJIH30BaTh XUMHYECKYIO CUMBOIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOMN)
1.4 dbopMyn OpraHMYecKMX BEIIECTB M YPAaBHEHUH XUMHUECKUX pPEaKIMH,

HU3TrOoTaBJIMBATh MOACIIN MOJIEKYJI OPraHMYCCKNUX BEIIECTB JJIA UIIIOCTpalun

HUX XUMHUYCCKOI'0 U NPOCTPAHCTBCHHOTO CTPOCHUA




1.5

CchopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh MPUHAMAIEKHOCTh M3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTAaBy U CTPOCHHUIO K OIpeneaEHHOMY
Kjaccy  (rpynme) — coequHeHuil  (YraeBoJOpoOIbl,  KUCIOpOX U
a30TcojepKallrie COeTMHEHNS], BBICOKOMOJIEKYIIPHbIE COEIMHEHUS ), 1aBaTh

UM Ha3BaHus 1o cuctematuieckoil Homenkiarype ([UPAC)

1.5

ChopmMHupoBaHHOCTH YMEHHUS ONPENENATh BUABl XUMHUYECKOW CBSI3U B

OpPraHUYECKUX COEAMHEHUSAX (OAMHAPHBIEC U KPATHBIE)

1.6

ChopMHupOBaHHOCTh yYMEHHS TPUMEHSTH: TMOJOXKEHHUS TEOPHH CTPOCHUS
oprannyeckux BemecTB A.M. bytiepoBa s 0OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MAacCChl

BCIICCTB

VYrnesomopoabl. Kucinopoacoaepskaiiue 1 a30TcoaepKaiiie OpraHnuecKue

COCIMHCHMUA. BBICOKOMOHGKYHHPHLIC COCOAUMHCHUA

2.1

ChopmupoBaHHOCT, ~ YMEHMIl  NPHUBOJUTH  TPHUBHAJbHBIE  Ha3BaHUS
OTJIETIbHBIX OpPraHUYECKUX BEIIeCTB (PTHIEH, TMPONUICH, AaleTUJICH,
STUIICHTIIUKONb, TIULEpUH, (GeHoN, QopManblIerui, ameTaibAeru,
MypaBbUHAsI KUCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCIOTa, CTEApUHOBASI

KHCTI0Ta, TII0K03a, (PYKTO3a, Kpaxmal, eJUk0103a, TIIHIIHH)

2.2

ChopMUpOBaHHOCTP ~YMEHHMH  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(1)PI3H‘-I€CKI/I€ )41 XUMHUYCCKUC CBOfICTBa THUITNYHBIX HpCHCTaBHTGHCﬁ
pa3IMuYHBIX KJIACCOB OPraHMYEeCKHX BeUIeCTB (MeTaH, JTaH, JTHUJICH,
MIPOTMJICH, aneTuiieH, OyTaauen-1,3, metmnOyTtaaues-1,3, 6eH30I1, METaHOI,
ATaHOJ, TUJICHIJIUKOJb, TIUIEPUH, (EHON, aleTaibAeTHa, MypaBbHUHAS U
YKCYCHasi KHCJIOTBHI, TJIIOKO3a, Kpaxmaj, IeJUI0I03a, aMHUHOYKCyCHas

KHCJIOTA)
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CchopMUpOBaHHOCTb YMEHHS MIUTIOCTPUPOBATh FEHETUUECKYIO CBS3b MEXIY
TUIUYHBIMU [IPEJICTABUTENIIMU PA3IUYHbIX KJIACCOB OPraHMYECKUX BELIECTB

YPaBHCHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ C UCIIOJIB30BAHHUEM

CTPYKTYPHBIX (hopmyIT
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CdhopmupoBaHHOCTH YMEHMUSI XapaKTepu30BaTh UCTOYHUKU
YTA€BOJAOPOAHOTO ChIpbsl (He(Th, MPUPOAHBIM Tra3, yroije), CIOCOOBI HX

nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOTYKTOB IepepadoTKU

XUMUS U )KU3HE. PacuéThl

3.1

ChopMHupOBaHHOCTh YMEHHMH BIQJETh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METO/JAaX HAYYHOTO IO3HAHUSA, HCIOJIb3YEMBIX B XHUMHUHU IPU H3YYCHUH
BEILIECTB U XUMUYECKUX SIBIICHUN (HAOIIOZCHUE, H3MEPEHUE, IKCIIEPUMEHT,

MO)ICJ'II/IpOBaHI/Ie), HUCIIOJBb30BaTh CHCTCMHBLIC XHUMHWUYCCKHC 3HAHUA I




MMPUHATHUA peHIeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBLIX CUTYAlUAX, CBA3AHHLIX C

BCIICCTBAMH U UX ITPUMCHCHHUEM

3.2

CdhopmupoBaHHOCT, ~ yMEHUH  COONIOAATh  TMpaBHIa  TOJH30BAHUS
XUMHYECKOI MOCYy10i U J1abopaTOpHBIM 000pYIOBAaHUEM, a TAK)KE MpaBUIa
oOpaiieHusi C BEHIECTBAMU B COOTBETCTBUU C HMHCTPYKIHMSIMH TIO

BBIINTOJTHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHX OIIBITOB
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CdopMUpOBaHHOCTh YMEHUW TUIAHUPOBATH M BBITIOIHITH XUMHUYECKHM
HKCHEPUMEHT (IIpPEeBpAIlEHUs] OPraHWYECKHX BELIECTB NpPU HArpeBaHUM,
NOJTyYeHHe JTHJICHa W H3yYeHHWE €ro CBOICTB, KAa4ECTBEHHBIC PEaKINU
OpPraHM4YCCKNUX BCHICCTB, JACHATypalud 0eIKoB IIpyu HArp€BaHuu, LBCTHBIC
peakuy OeTKOB) B COOTBETCTBUH C MPABMIIAMH TEXHHKH O€30MacHOCTH TIPH
oOpalieHnu ¢  BemIeCTBAaMH M JIADOPAaTOPHBIM  000pYyIOBaHHEM;
NPEICTaBIATh PE3yNbTaThl XMMHUYECKOIO 3KCIIepUMEHTa B (Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil U (QOpMyJIupOBaTh BHIBOJABI Ha

OCHOBE 3THUX PE3YJIbTaTOB
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ChopmupoBaHHOCT, YMEHHUH NPOBOAMUTH BBIYUCICHHUS MO XHUMHYECKUM
ypaBHEHHUSM (Macchl, 00BEMA, KOJIMYECTBA HCXOJHOTO BEHIECTBA WIIH
MPOJYKTa PeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO M3

MCXOJHBIX BEIIECTB WJIN MPOIYKTOB PEAKIIIH)

3.5

ChopMHpOBaHHOCTh yMEHHI KPUTUYSCKH aHAIM3HPOBATH XHUMHUYECKYIO
nHGOPMAIIMIO, MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM

uHpOpManuu, ceTh IHTEpHET U ApyTHE)

3.6

CdhopmupoBaHHOCT, ~ yMEHUH  cOOMIOATh  MpaBWiIa  AKOJOTHMYECKU
1IEJIECO00PA3HOTO TOBEJACHUSI B OBITY M TPYJOBOW IEATEIHLHOCTH B IIENSAX
COXpPaHEHUsI CBOEr0 3J0pPOBbS M OKPYXKAIOIIEW IPUPOJHOM CpEIBbl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBHSI Ha YKUBBIC OPTraHU3MbI OMpPEICIEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAas cMmbici mokasarens [IJK (mpenensHO
JNOMYCTUMOW  KOHIIGHTpAIlMH), TOSCHATh Ha MPUMEPAX  CIIOCOOBI
YMEHBIIIEHUSI U TPEIOTBPAIICHHsS] UX BPEIHOTO BO3JCUCTBHUS HA OPTraHU3M

YCJIO0BCKAa

11 KIIACC

Kona
nposepse
MOTI'0
pe3yJjbTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus




Ta

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

Brnanenne  cucteMod = XMMHMYECKMX ~ 3HaHUH, KOTOpash  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUU DSJIEMEHT, aTOM, 3JIEKTPOHHAas
o0onouka aTtoma, s-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHh OKUCICHHS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00bEM, KpUCTAJUTMYECKasl PEIIETKa,
TUTIBI XUMHUYECKUX PEaKIuil (OKUCIUTETHHO-BOCCTAHOBUTENBHBIE, DK30- W
DHIOTEPMHUUYECKUE, PEaKIMd HOHHOTO OOMEHa), pacTBOp, OSICKTPOIUTEHI,
HERJIEKTPOJINTHI, 3IEKTPOJIUTUYECKAS JccoLranus, OKUCJIUTETD,
BOCCTaHOBHUTEJb, CKOPOCTh XMMHUYECKOM PEaKINN, XUMUYECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TEOpHST  ANEKTPOIUTUYECKONM  JTUCCOIMAIINY,
[lepuonnueckuit 3axon J[.JI. MenneneeBa, 3aKOH COXpPaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH, (PAKTOIOTHYECKUE CBEICHUS
O CBOiicTBax, cocTaBe, TMOJyYeHMHM U OE30MacCHOM  HCIIOJIb30BaHUU
BOXHCUIIIMX HEOPraHMYECKUX BEIMIECTB B OBITY ¥  MPAKTHYECKOM

JCATCIIbHOCTH YCJIOBCKA

1.2

ChopMHpOBaHHOCT, YMEHHUI BBISBISATH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBSI3b U3YUYCHHBIX IOHATHUM, IPUMEHATH COOTBETCTBYIOLIUE TIOHATUS
IIPY ONMCAHMM CTPOEHUS U CBOWCTB HEOPraHMYECKHX BEIIECTB U UX
IIPEBPALLICHNI; BBISBIIATh B3aUMOCB3b XUMUYECKUX 3HAHUM C IIOHATUAMU U

NpCACTABJICHHUAMU APYTUX CCTCCTBCHHOHAYYHLIX IMPCIMCTOB

1.3

Bnaz[eHHe OCHOBHBIMHM MC€TOJaMHW HAYYHOI'o IIO3HAaHHWA BCHICCTB U
XUMHNYCCKUX SIBIICHUI (Ha6JIIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJICTUPOBAHUE)

1.4

ChopMHUpOBAaHHOCT, YMEHUH ONpENENATh BAJICHTHOCTb U CTCTICHb
OKHCJICHUSI XMUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX PA3JIMYHOIO COCTaBa,
BHUJI XHMHUYECKOW CBsI3M  (KOBaJCHTHas, WOHHAs, MeETaJUIMYecKas,
BOJIOPO/IHAS) B COEAMHEHUSX, TUI KPUCTATNIMUYECKONU PEIIETKU KOHKPETHOTO

BellecTBa (ATOMHas, MOJIEKYJIsIpHAsl, MOHHAs, METaJUTMYECcKas)

1.5

ChopMupoBaHHOCTh YMEHHWH OIpPENeNATh XapakTep Cpeabl B BOAHBIX

pacTBOpax HECOPraHNMYCCKUX COCIMHEHU M

1.6

CdopmupoBaHHOCTh YMEHUS KJIacCU(UIUPOBATH XUMUYECKHE PEAKIUH IO
pa3NUYHBIM TpHU3HAKaM (YHUCIy W COCTaBy pearupyroumx BEUIECTB,
TEIIOBOMY 3(PQeKxTy peakuud, HW3MEHEHUIO CTENeHeH OKUCICHUS

3JIEMEHTOB, 00PATUMOCTH PEAKIINH, YUACTHIO KaTaIn3aTopa)

1.7

ChopMupoBaHHOCTh YMEHMH COCTaBJIATh YPAaBHEHMS PEaKIMH pa3InYHbIX

TUIIOB, TOJHBIE W COKpAIlEHHBIC YpaBHEHMsI PEaKIMii MOHHOro oOMeHa,




YUYHUTBIBAA YCJIOBU:A, ITPH KOTOPBIX 3TU PCAKIINU UAYT 10 KOHIA

1.8

CdopMHpoBaHHOCTh YMEHHIl NPOBOAUTH pEAKLUUHU, MOJITBEPKIAIOLINE
KaueCTBEHHBIN COCTAB PA3JINYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATD
ONBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

ChopMupoBaHHOCTh yMEHHUIl pacKpblBaTh CYIIHOCTh OKHUCIMTENbHO-
BOCCTAHOBUTEIJIbHBIX PEAKIMH IOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakiui

1.10

ChopMupoBaHHOCTE ~ YMEHUH  OOBACHATH  3aBUCUMOCTh  CKOPOCTH

XUMHUYECKOH Peakiuy OT Pa3InYHbIX (aKTOPOB

1.11

CchopMupoBaHHOCTh YMEHHM OOBSICHATH XapaKTep CMEIIEHUS! XUMUYECKOTO
paBHOBECHsI B 3aBHCHUMOCTH OT BHEIIHEro Bo3jaeWcTBus (mpuHuun Jle

[IaTenne)

OO0m1as 1 HeOpraHu4yeckas XuMust

2.1

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIca [lepuoanueckoro 3akoHa
AN. MengeneeBa W JEMOHCTPUPOBATH €ro0  CUCTEMATHU3UPYIOIUIYIO,

OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKLIUHU

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTepPU30BaTh HIEKTPOHHOE CTPOCHHE
aTOMOB XMMMYECKUX 3JeMeHTOB 1—4 mepuonoB llepuoanueckoit cucremsl
XUMHYeckux snemeHToB J[.M. MeHnneneeBa, UCTIONb3ys HOHATHS «s-, p-, d-
JIIEKTPOHHBIE  OpOUTANN»,  «IHEPreTUYECKUE  YPOBHU»,  OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB M HX
COEIMHEHW 10 nepuojgaM © rpynmaMm [lepuoguyeckoil  cUCTEMBI

xumuueckux asementoB J[.1. MeHeneesa
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ChopMupoBaHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME
XUMHYECKHE CBOMCTBA HEOPTaHMYECKMX BEIIECTB PA3JIMYHBIX KIACCOB,
HOJTBEPKIATh CYIIECTBOBAaHUE TeHETHYECKOM CBSI3U MEXTY
HEOPraHNYECKMMH BELIECTBAMH C ITOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX

XMMHYECKHUX PEaKIUi

24

CdopmMupoBaHHOCTD yYMEHUH yCTaHaBJIUBATh NPUHAIIEKHOCTh
HEOPraHWYECKUX BELIECTB 10 HX COCTaBYy K OIpeneIEHHOMY KIaccy
(rpynme) coeaMHEHWH (MPOCThIE BEIIECTBA — METAIBl M HEMETasllbl,

OKCH/IbI, OCHOBaHHMsI, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIDBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCHOJIB30BATH XMMUYECKYIO CHMBOJIUKY JUIS
cocTaBiieHUs] (OpMyJ BEIIECTB M YPABHEHUH XHUMHUUYECKUX peaKIuii,
cucremarnyeckyro HomeHkiaarypy (IUPAC) u TpuBuasibHble Ha3BaHUS

OTACJIbHBIX HCOPraHMYCCKHX BCIHICCTB (yrapHLIﬁ ras, yFHeKHCHLIﬁ ras,




aMMUakK, rameéHas HU3BCCTH, HeraméHas HU3BCCTb, IMIUTBCBAsA COJa, IMUPUT U

IpyTHE)

2.6

CdopMupoBaHHOCT, YMEHUH  XapaKTepu30BaTh (OMHCHIBATH) OOIIIHE
XUMHYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPKIATh CYILIECTBOBAHHE TEHETUYECKOM CBSI3U MEXITY
HEOPraHUYECKUMU BEIIECTBAMHU C TOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX

XMMHYECKUX PEAKIUI

2.7

ChopMupoBaHHOCTh YMEHHMH IJIAHUPOBATh W BBIMOJHATH XMUMHUYECKHN
9KCHEPUMEHT  (Pa3joKeHHe MEepOKCHAa BOAOPOJAa B  HPUCYTCTBUU
Karajau3aTopa, OIpPEIEIEHUE CpEIbl PacTBOPOB BEIIECTB C IOMOILBIO
YHHMBEPCAJIBHOTO UHJIMKATOPA, BIMSHUE PA3IUYHBIX (aKTOPOB Ha CKOPOCTb
XUMHUYECKON peakluy, peakMi MOHHOIO OOMEHA, KaueCTBEHHbIE PEaKINU
Ha cynb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHWUSI, pelIeHUe
SKCIIEPUMEHTAJbHBIX 3a7ad 1o temMaM «Metamibs»y u «Hemeramis») B
COOTBETCTBUHM C MpaBWJIAMH TEXHUKM O€30MaCHOCTH IpH OOpAaLICHUU C
BEIIECTBAMH U J1a00paTOpHBIM 000pPYNIOBaHUEM; NPEACTABIIATh PE3YJIbTATHI
XUMHYECKOTO  OJKCIlepuMeHTa B (opMe  3amMcu  ypaBHEHU
COOTBETCTBYIOIIMX peakuuil u (GopMyJInpoBaTh BBIBOJbl Ha OCHOBE 3THX

pe3yJIbTaToB

2.8

ChopMupoBaHHOCTE ~ yMEHHI  COONMIOJATH  MpaBUja  MOJH30BAHHS
XUMHUYECKOHN MOCy10il U 1abopaTOpHBIM 000pYAOBaHUEM, a TaKXKe MpaBuIIa
oOpamieHusi ¢ BeIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO

BBIINTOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHHUU XapaKTepHU30BaTh XWMUYECKHE ITPOIIECCHI,
JeXaliie B OCHOBE NPOMBIIUICHHOTO TOJIYYEHUsS CEPHOM KHCIIOTHI,
aMMuakKa, a Takke cCOPMUPOBAHHOCTD MPECTABICHUN 00 OOIIMX HAay4HBIX

MMPpUHOUITIAX U OKOJIOTHYCCKUX HpO6JIeMaX XUMHYCCKOTO IMTPOMU3BOACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTh  MpPEACTaBIEHUH O XMMHUYECKOH COCTaBIISIOLICH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHpA, POJIM XUMHUHM B IO3HAHUU SIBJICHHUM
opupoabl, B (OPMHPOBAHUU MBIIUICHUS M KyJIbTYyphl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHHs] MPAKTUYECKUX
3a7lad U HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U

MIPUPOJIHOM cpenie

3.2

ChopMHUpOBaHHOCTh YMEHUI KPUTHUECKH AaHATU3UPOBATH XUMHUYECKYIO
nHGOpPMAIIUIO, MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpEeICTBa MAacCOBOM

KOMMYHUKAIUH, CCTh I/IHTepHeT u aIpyr I/Ie)




3.3

ChopMHpPOBaHHOCT, ~ yMEHHMH  COONIOAATh  TpaBWiIa  SKOJIOTHYECKH
11€J1€CO00Pa3HOro MOBEJACHUSI B OBITY U TPYAOBOM AESITEIBHOCTU B LIEJSAX

COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEbI
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Oco3HaBaTh ONIACHOCTH BO3ACUCTBHS HA >KMBBIE OPTaHU3MBI OIIPEIEIEHHBIX
BEIIECTB, INMOHUMas cMbica mnokasarens II/JIK, moscHATe Ha mnpumMepax
CHocoObl YMEHBILIEHUS U MPEJOTBPALICHUS HUX BPEIHOIO BO3JIEHCTBHS Ha

OpTraHu3M 4YCJIOBCKaA

3.5

CdopMUpoBaHHOCTh YMEHHUH MPOBOIUTH BBIYHCICHHS C HCIIOIH30BAHHEM
HOHATHSL «MaccoBas JOJI BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHHH
ra3oB IIPH XUMHUYECKUX PEAKILMAX, MAcChl BELIECTBA WM 00bEMaA razoB IO
U3BECTHOMY KOJHMYECTBY BEIIECTBAa, Macce WIM OObEMY OJHOTO U3
Y4aCTBYIOUIMX B PEaKIUU BELIECTB, TEIUIOBOTO AP deKTa peakii Ha OCHOBE

3aKOHOB COXpaHCHHA MACChl BCUICCTB, IPCBPALICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI opraHquCKoﬁ XUMHNH

1.1

[Ipenmer opraHHyYecKON XWUMHH: €€ BO3HMKHOBEHHUE, Pa3BUTHE W 3HAYECHUE B
IIOJIyYEHUH HOBBIX BELIECTB M MAaTepUAIOB. TeopHs CTpOEHUS OPraHUYECKUX

coenquHennit A.M. ByTtiiepoBa, €€ OCHOBHBIE TTOJIOKEHHS

1.2

CtpykTtypHble (GOpPMYJIBl OpPraHMYECKHX BEIIECTB. | OMOJIOTHS, HM30MEpHS.
XuUMHUYECKast CBA3b B OPraHUYECKUX COCAUHCHUAX — OJUHAPHBICE M KpPAaTHBIC

csi3u. [IpencraBienne o kiaccuuKauu OpraHUuIeCKUX BEIIECTB

1.3

HOMGHKHaTypa OpTraHU4YCCKUX COeUHEHUI (CI/ICTeMaTI/I‘-ICCKaH) U TpUBUAJIBHLIC

Ha3BaHUS Ba)KHEHUIITHNX HpCHCTaBHTGHeﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

YrineBoaopo bl

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKH psill. MeTaH U 3TaH — npocTeiime
NpPEJCTaBUTENIM AJIKAHOB: (U3WYECKUEe W XHMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHHUA U FOpeHI/IH), HaXO0XICHUC B IPUPOAC, MMOJTYYCHHUE U TPUMCHCHUEC

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMHA pAd. OTWIEH U IPONWIEH —
IpoCTelIINe NPEeACTaBUTENN AIKEHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuuMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS U

HOHI/IMCpI/BaHI/II/I), MOJIYYCHHEC U ITPUMCHCHHC
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Ankanuensl: Oytamuen-1,3 u wMetwnOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XMUMHMUYECKHE CBOMCTBA (peakuus noaumepusanun). [losydyeHne cMHTETHUECKOIO

KaydyKa U Pe3uHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUM Psifl. ALETUIICH —
MPOCTEHINK TPEeACTaBUTENh AJIKHHOB: COCTaB, CTpOCHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (PEaKIUU TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIINH,

TOpPEHMsI), IOJTyYEHUE U IPUMEHEHNE

2.5

Apenbl. benszon: coctaB, crpoeHue, (uzNUecKkMe M XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoBaHUsI U HUTPOBAHUS), IOJyUYEHUE U IpUMEHEeHUe. Toryod:
cocTaB, CTpoeHHe, (u3MuecKkMe ¢  XUMHYECKHE CBOHCTBa  (peakuuu
raJIOTEHUPOBAaHUS. M HUTPOBAaHMA), MOJy4YEHHE M INpUMEHeHHe. TOKCHYHOCTH
apeHoB. l'eHeTHueckas CBsI3b MEXAy YIJIEBOJOPOJAaMHU, NPUHALICKAIIUMU K

Ppa3IMIHbIM KJiIaCCaM




2.6

[pupoaHbIe HICTOYHUKH YTIICBOAOPOI0B. [IpHPOIHBIN I'a3 U MOMYyTHBIC HEPTIHBIC
ra3el. Hedth u €€ mpoucxoxaeane. CriocoObl mepepaboTku HEe(TH: MEepPETroHKa,
KPCKUHT (TePMHYCCKHI, KaTaIUTUUCCKUH), muposn3. [IpoaykTel nepepaboTku
He(TH, UX TPUMEHEHHE B TMPOMBIIUIEHHOCTH U B ObITy. KameHHBIN yronb u

MPOAYKTHI €0 epepaboTKu

Kucnopoconepxaiue opraHn4eckiue CoeAMHEHNS

3.1

[TpenenbHble OAHOATOMHBIE CIMPTHI. METaHON U 3TAHOJ: CTPOEHHUE, (PU3UYecKHe
U XUMHYECKHe  cBoOWcTBa  (peaklMM  C  aKTUBHBIMM  METaJUIAMU,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHME), MpPUMEHEHHE. BOIOponHBIE CBSI3U MEXAY
MOJIEKYJIAMH CHUPTOB. J[eICTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.
MHoroaTomMHble CIUPTHL. DTUICHIIIMKOINb U TIUIEPHH: CTPOEHHUE, (PU3UIECKUE U
XMMUYECKHE CBOMCTBa (B3aUMOJEWCTBHE €O  IIEJIOYHBIMM  MeETalaMH,
KayeCTBEHHasl peakiysi Ha MHOrOaTOMHbIE cNUpPThI). [leficTBMe Ha oOpraHusM

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMOCPUHA U OTUJICHTJIMKOJIA
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@deHon: CTpOCHHE MOJIEKYJbl, (U3MYECKHEe W  XUMHYECKHE CBOMCTBA.

Tokcnunocts (enona. [Tpumenenue penomna

3.3

Anpaeruipl U KeTOHBL. DopManbIeru, aneTaibJAeTua: CTpoeHue, PU3nIecKue u
XUMUYECKHE CBOMCTBA (PEaKIMM OKHUCICHUS U BOCCTAHOBJICHHS, KaYECTBEHHBIE

peaKL[I/II/I), MOJIY4YCHHUC U ITPUMCHCHUC
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OZHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3MUECKUe U XMMUYECKHE CBOICTBA (CBOMCTBA, 00OIIHe /IS
KJacca KHCIOT, peakuus dSTepuuKanuu), MOJTydeHHe U INpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAs] KUCIIOTHl KaK IMPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCJIOT. Mbla KaK COJIM BBICIIIHX Kap6OHOBLIX KHCJIOT, UX MOIOIICC JIelicTBHe

3.5

CnoxHsble 3GUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
a¢upoB. Kupsl. ['mapomus xupoB. [lpumenenue xupoB. buomorudeckas poib

KHUPOB

3.6

VYrneBoapl: cocTaB, KiaccuuKanus yrieBoaoB (MOHO-, AM- U TOJHCAaXapuibl).
['moko3a — mpocTeHIIMii MOHOCaxapui: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
bu3nyeckue 1 XUMHUYECKHE CBOIcTBa (B3aumozencTBue ¢ rujgpokcuaom meau(ll),
OKHCIICHHEe aMMHAauHBIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBieHue,
OpOXXKeHHE TIJIIOKO3bl), HAXOXJEHUE B MpPHpOJie, NPUMEHEHUe, OHosornyeckas
posb. dorocuHTe3. @pyKTO3a KaKk M30MEP IIIIOKO3bl. Kpaxman u mesmiono3a Kak
IpUposHble moiauMepbl. CTpoeHHME Kpaxmala M Leunosio3pl. duznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaUeCTBEHHAs Peakius C HOIOM)

A30Tcoz[ep>1<a1une OPraHn4CCKueC COCANHCHUA

4.1

AMUHOKHUCIIOTHl Kak amM(OTepHble OpraHUuYecKue coeauHeHus. dusuueckue u




XAMHAYECKHE CBOMCTBA aMHWHOKHCIIOT (Ha IMpuUMEpe FJII/IHI/IHa). buonornueckoe

3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/II[I)I

4.2

benkun kak mpuUpoOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAsl U TpPETHUYHas CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB:

THJIPOJIN3, ICHATYpaIsl, KAYeCTBEHHBIC pEaKIIMu Ha OCIKU

BBICOKOMOIEKYIIIPHBIE COETMHEHHUS

5.1

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCED,
MMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD ITOJMMEpU3allu, CPCIAHAS MOJICKYJIApHAsA
macca. OCHOBHEIC METOAbl CHHTC3a BbICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁ —

MMOoJIMMEPHU3allA U IIOJIUKOHACHCA A
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3KCH€pI/IM€HTaJ'II)HBIe MCTOJbl HM3YUCHHUA BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMI/1 IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HOJ’IyquI/Ie CHUHTCTHUYCCKOI'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 Guznueckre cBoicTBa MeTaioB. CIUIaBbl METAJLIOB.

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




