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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» aig 11-12 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
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 cojepxkanue npeamera «Xumus» (11-12 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 JomojiHsgeTcss B Kypcax 11 um 12 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.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMHU LEAIMH HM3YyYEHHsI IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (11 —12 ki1.) sBAsItOTCA:

e (¢opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEWIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KJIIOYeBbIE MOHATHS, QyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE fI3bIKA HAYKH, YCBOCHUE U IMOHMMAHHE CYIIHOCTH JIOCTYIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opMUpOBaHME U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XMMHYECKUX SBIICHU,
MMEIOILIKUX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YeHHUs
IIpeAMETa B IPOrpaMME 110 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
MpernojlaBaHu  XUMHM B OoJiblIel  CTeNeHW OTHAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3aliu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOMW TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMU aKTUBHOI'O MOJIYYEHHs] 3HAHUM M MPUMEHEHUS] UX B PEATbHON KU3HU
JUIS peIIeHUs] IPAKTUYECKUX 3aad.

B cBf3M C 3TUM IpU U3YYEHUM NpeaMeTra «XHMHs» JIOMUHUPYIOLIEE
3HauUEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GbopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCsl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUJOB
JESTENBHOCTU: PEIlIeHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHOpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUsI OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IIO3HAHWM XUMHUH, a TaKXKe JUI OLEHKA C TO3HLHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
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 oormero oopa3zoBaHus, cocTaBisger 68 dacoB: B 11 kimacce — 34 gaca (1
gac B HeJlento), B 12 kiacce — 34 yaca (1 gac B Hefenio).



COILEPKXAHUE OBYUYEHUA
11 KJIACC
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
ruapokcuoMm Meau(ll), okucneHue aMMHadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BL.

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

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (oKuciIeHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammoneilicTBue Kpaxmajia € HOJOM),
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.

12 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, 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
HEOPraHM4eCKON XUMHUU B 12 Kjacce OCyHIECTBISIETCS YEPE3 UCMOJIb30BAaHUE 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 PE3VIJIbTATBI OCBOEHUA IIPOTPAMMEBI 110 XMMHWNU HA BA30BOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS OOYYaOIIMMHUCS MPOTrpaMM CPEIHEro OOIIEero
oOpa3zoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaAMeTHbIM). HaydHo-MeToauueckoil OCHOBOW i pa3padOTKH
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI MPOrPaMM CpEIHEro oOIero oOpa3oBaHMs SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN
MOJXO/I.

B cooTBEeTCTBHMU € CHUCTEMHO-JESTEIBHOCTHBIM MOAXOAOM B CTPYKTYp€ JHUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS
npeaMeTa « XMMHUsS Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BBIJEICHBI CIEAYIONINE COCTABIISIIOIIHIE:

OCO3HaHHE OOYYAIOMIMMHUCS POCCUMCKON Tpa¥AaHCKONM UIACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BHUTHIO,
CaMOCTOATEIBHOCTH U CAMOOIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

I[eJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauiuii 6a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOlIUXCS PYKOBOJCTBOBATHCS B CBOEH ACATEIHLHOCTH I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MIPUCYIIUMHU [IETOCTHONW CUCTEME XUMUIECKOTO 00pa30BaHus;

HaJIM4KE MPABOCO3HAHUS SKOJOTUYECKON KYIbTYPHI U CIIOCOOHOCTH CTaBUTH IEIH U CTPOUTH JKU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B €IUHCTBE y4eOHOM M BOCHUTATENbHOU
NESATETbHOCTU B COOTBETCTBUM C TYMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU H
ujeasaMyu POCCUUCKOTO TPakJIaHCKOTO OOIIECTBA, MNPUHATHIMU B OOIIECTBE HOPMaMH M TIpaBUJIaMH TMOBEACHUS,
CIIOCOOCTBYIONTUMU MIPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHSI 1 HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYarOIITIXCS.

JInyHOCTHBIE PEe3yNIbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTpaxaroT cOpMUPOBAHHOCTH OIbITA MO3HABATEILHON U
MPAKTUYECKOMN JEATETbHOCTH 00yUYarOIIUXCs M0 peaiu3alliy MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YKCJI€ B YaCTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U ITPABOTIOPSIKY;



MPEACTABICHUS O COLUAIIBHBIX HOpMaXxX M MpaBUiiaX MEXIMYHOCTHBIX OTHOILIEHHH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHN NEATEILHOCTH MPHU CO3[JaHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYE€OHBIX U
MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUU XUMUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI APYTUX MPHU aHAIU3E PA3TUYHBIX
BHJIOB YUEOHOU ESITENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUSA

LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJICINIO0 OT€UYECTBEHHON XUMHUH;

YBOKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHUS HAyKH €CTh pe3yJNbTaT JJIATEIbHBIX HAOMIONCHUNM, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IOJYYCHUH M TOCJIECAYIOIIEM aHaiu3e HHGOpPMAlUU O TMepPeOBBIX
JOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3AHHBIE C XMMUYECKUMHU SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBApHILEH C MO3UIINI HPAaBCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHHUE MOCIEACTBUM 3TUX MMOCTYIKOB;

4) popMupoBaHHs KyJbTYPHbI 310POBbS:

MMOHMMAHMS IIEHHOCTEN 3/I0pOBOr0 M Oe30macHOro odpasa »KW3HU, HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHusT TpaBui 0€30IMacHOro OOpaleHusi C BEIIeCTBAMU B OBITY, MOBCEIHEBHOW XU3HU U B TPYIOBOU
NEATENBbHOCTH;

MOHMMAHUSl 1[IEHHOCTH TMpPaBWI HWHAUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B CHUTYaIUSX,
YIPOXKAIOIIKX 3I0POBBIO U )KU3HU JIIOAEH;

OCO3HAHMS MOCIEJACTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT 0I5, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEOBATEIIbCKON JEATENBHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPUYECKOW U IPYTUX BUJIAX JICSITEILHOCTH;

YCTAHOBKHM Ha aKTHMBHOE yYacTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 COLMAIIbHOW HAMpaBICHHOCTHU (B paMKaX CBOETO
KJIacca, IIKOJIbl);

WHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccuid pas3IuvyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AEITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOW TpaeKTOpuu oOpazoBaHus, Oyaymied mnpodeccun u
peanu3ayu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMS:

AKOJIOTMYECKH 11e7IeCO00pa3HOT0 OTHOIICHUS K MPUPOE, KaK UCTOUHHUKY CYIIIECTBOBAHMUS KU3HHU Ha 3eMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, BIMSHHUS SYKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHE
IIPUPOTHOMN Y COLIMAIIBHOU CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTM)KEHUNW XUMHUU IS PEIICHUS BOIMPOCOB PallMOHAIBHOTO
MIPUPOIOTIOIb30BAHUS;

AKTUBHOT'O HEIPUATUS JIEWCTBHM, NPUHOCAIIMX BpPEJ] OKPYXKAIOWIEH NPUPOJHOU Cpelne, YMEHUs IMPOTHO3UPOBATH
HEeOIaronpUATHBIC SKOJIOTMYECKUE MTOCISICTBHS PEANPUHUMAEMBIX JESHCTBHI U IIPEI0TBPAIIATh UX;

HaJIM4Yusl Pa3BUTOrO IKOJOTUYECKOTO MBIIIICHHUS, YKOJIOTHYECKOU KYIbTYphl, ONbITa JAEATEIbHOCTU IKOJIOTHUYECKOM
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMU B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMANIbHOW MPaKTHKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMO(hoouH;

7) HEeHHOCTH HAYYHOT0 NO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUS CHenuUKH XMMHUM KaK HayKd, OCO3HaHUA €€ PO B (POPMUPOBAHUHU PAINMOHATIHLHOTO HAYYHOTO
MBIIICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHHUS 00 OKPY)KaIIeM MHUPE KakK O €IMHCTBE MPHUPOJLI U 4YEJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIi COBPEMEHHOW NMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HAIPABJICHHOCTH W Ba)KHOM POJIM B CO3JaHMHM HOBOW 0a3bl MaTEpHAbHOM KyJIbTYPBI, PEHICHUH TJI00aJbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM, MHUIIEBOM MU SKOJOTMYECKON OE€30MacHOCTH, B
Pa3BUTHUU MEAMIIMHBI, OOECIEUCHUH YCIIOBUM YCHEIIHOTO TPyJa M AKOJOTHMUYECKH KOMGPOPTHOM JKM3HU KaXIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTHU: MOHUMAHUS CYIIIHOCTM METOAOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS ISl aHAIM3a U OOBSICHEHMS SIBJICHUN OKPYXKAlOIIEro MUpa U
MPOUCXOJAIIUX B HEM HW3MEHEHMU, yMEHHs JellaTb OOOCHOBAaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAay4yHbIX (PaKTOB U
MMEIOIINXCS JAHHBIX C LIEJbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BAaTh XMMHUYECKUE 3HAHUS ISl PELICHUsT TPOOJIeM B pealbHbIX KU3HEHHBIX
CUTYyalLUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEI0OBATENbCKOM JIESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY IMOTYUYEHHUIO HOBBIX
3HAHHM 110 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM Tpy/Jia B pa3IMuHbIX chepax mpodeccuoHaaIbHON AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa « XMMHUS» Ha YPOBHE CPeIHEro o01iero oopa3oBaHus
BKJIIOYAIOT:

3HaYMMBbIE JUIST  (DOPMUPOBAHMS MHPOBO33PEHUS OOYyYAIOMMXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEAMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KAPTUHBI MHpa W CHENU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrus, SBJICHHE, MPOLECC, CHCTeMa, HAy4HbIH (axT,
NPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCClIeIOBaHUE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC y4YeOHBbIC MEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTHUBHBIC), 0OECIICUMBAIOIINE
dbopmupoBanre QYHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YYaIOIuXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MHUPOBO33PEHYECKHUE 3HAHUS H
yHUBEpCaJIbHbIC yUeOHbIE IEUCTBUS B TTO3HABATEILHOM U COIMATIBLHOM MPAKTHKE.



MeranpeaMeTHbIE  pPE3YJbTAaThl  OTPAKAIOT  OBJAJACHHE YHUBEPCAIbHBIMH  YYCOHBIMH  I103HABATCIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSIMMU.

OBJjajieHne YHHBEPCATbHBIMH Y4eOHBIMM NMO3HABATEILHBIMY JA€HCTBUSIMH:

1) 0a3oBbI€e JIOrHYECKHE T1eHCTBHUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTyaJU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

ONpeAesaTh 1ENU ACATEIbHOCTH, 3aJaBasi mapaMeTpbl M KPUTEPUU HMX JOCTHUXKEHHS, COOTHOCUTH PE3yJIbTaThl
JEATEIbHOCTH C OCTABICHHBIMH ILICIISIMU,

WCIIOJb30BaTh MPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIUICHUS! — BBIJCIATh XapaKTepHbIE MPU3HAKU
MOHSATHA M YCTAHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE IMOHSATHS I OOBSICHEHHUS OTICIbHBIX
(haKTOB U SIBJIICHHIA;

BBIOMpATh OCHOBAHUSI M KPUTEPHUU IS KIacCU(PUKAIIUY BEIIECTB U XUMUYECKUX PEaKITUM;

YCTaHaBJIMBATh IPUYNHHO-CIEACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTDH JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHBIC, NCAYKTUBHBIC, MO aHAJOTHH), BBISABISATh 3aKOHOMEPHOCTH H
IIPOTHBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSIThH B TIPOIIECCE MO3HAHUS, UCTIOIB3YEMbI€ B XUMHUKM CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, TPE0OpPa30BhIBATH
MOJIEIbHBIE TPEJCTABICHUSI — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMHuueckas (opmylia, YpaBHEHUE XUMHUYECKOUN
peaKkIuu — MpU PEIICHWH Y4YeOHBIX ITO3HABATEIBHBIX W IMPAKTHYCCKHX 3aj]ay, MPUMCHATh Ha3BaHHBIC MOJCIIbHBIC
MPEJCTABIICHUS JJIs1 BBISBJIICHUS XapaKTEPHBIX MPU3HAKOB U3YyYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'0 MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIHpoBaTh MMM W 33Ja4M  HCCIICIOBAHMS, HCIIOJNB30BaTh IIOCTABICHHBIE M CAMOCTOSITEIHHO
chopMyIHMpPOBaHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABbIKAMU  CAMOCTOSITEJIbHOTO  TUIAHUPOBAHUS U TPOBEACHUS  YUYEHUUYECKUX  DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHMs HAOMIOJaTh 3a XOJOM IIpollecca, CaMOCTOSTEIBbHO IPOTHO3HUPOBATh €ro pe3ylbTar,
dbopmynupoBarh 000OIIEHUS H BBIBOJALI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3YJbTAaTOB MCCIICAOBAHUSA, COCTaBIISITh
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;



npuoOpeTaTh OMNBIT YYEHHUYECKOM HCCIIENOBATENbCKON W MPOEKTHOU NEATENbHOCTH, MPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEIICHUs MPaKTUUYECKUX 3ajad, IPUMEHEHHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) padora ¢ ungopmaumen:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHGOpPMaLUU (HAYyYHO-TIOMYJSIpHAs JIUTEpAaTypa XUMHUYECKOTO
COJIEpKaHusl, CIpaBOYHbIE NocoOusl, pecypchl MHTepHeTa), aHaIM3UPOBaTh MHPOPMAIUIO PA3IUYHbIX BUIOB U (QopM
MPEICTABIICHUS], KPUTUYECKH OLEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(hopmyIHpOBATH 3aIIPOCHl U IPUMEHSThH Pa3IMYHbIE METObI IIPHU MOUCKE U 0TOOpE UHPOpMAIUU, HEOOXOAUMOM ISt
BBITIOJTHEHMsI YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMH M Pa3iMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATEIBLHO BBIOMpATh ONTHMAJIbHYIO (PopMy mpeacTtaBieHus UHGoOpMaluu (CXeMbl, rpauKH, JUarpaMMbl,
TaOJIUIbl, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CpPEACTBA IMpH paboTe ¢ XUMHUYECKOH HHPOpMAaIUeil: MpUMEHSTb
MeXIpeaMeTHbIE (PU3HUecKre 1 MaTeMaTUUYeCKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00peBUATypbl, HOMEHKIIATYPY;

MCITI0JIb30BaTh U MPE0OPA30BBIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISAHOCTH.

OBinaneHne yHuBepcaaIbHBIMH KOMMYHHUKATUBHBIMH JAeHCTBUAMM:

3aJaBaTh BONIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ IUANOra W/MiIU IUCKYCCHUH, BBICKA3bIBaTh WUJCH,
(bopMyIUpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBIITOJHEHUS MPEI0KEHHOMN 3a1a4H;

BBICTYNATh C TNPE3EHTAlMENl pe3yJbTaTOB I103HABATEIbHOW JAESATENIbHOCTH, MOJYYEHHBIX CaMOCTOSITENIBHO WIIN
COBMECTHO CO CBEPCTHHKAMHU IPU BBIIOJHEHUU XUMUYECKOTO 3KCIEPUMEHTA, MPAaKTUYECKON paboThl MO HCCIeI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJI3allud YU4EOHOTO MPOEKTa U (JOPMYIHPOBATh BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHBIX
MCCJIEeI0BAHUM IMyTEM COTJIacoBaHUs MO3ULUI B X0/1e 00CYX ACHUS 1 OOMEHAa MHEHUSMH.

OgyaieHHe YHMBEPCAIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MO3HABATENBHYIO ACSATEIBHOCTD, ONPENEsasa €€ Leau U 3aa4H,
KOHTPOJIUPOBATh M 0 MEpe HEOOXOIUMOCTH KOPPEKTUPOBAThH MpeiJlaraéMblii aJrOPUTM AEUCTBUIM IpPU BBINOJIHEHUU



y4eOHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hanbosee 3(h()EKTUBHBIN CMOCOO MX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHHI O BEIIECTBAX U XMMHUECKUX PEaAKIIHIX;
OCYIIECTBISTH CAMOKOHTPOJIb CBOEH IeATEIHLHOCTH Ha OCHOBE CaMOaHalln3a U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KITACC

[IpenMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHnyeckass XUuMUsD» OTPaXkaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUNA O XUMHUYECKON COCTABJISIOLIEH E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpA, POJU
XMMHHU B TIO3HAHUU SIBJICHUM Npupobl, B (HOPMUPOBAHUM MBIILICHUS U KYJIbTYphl JUYHOCTH, €€ (DYHKUMOHAIBLHOU
IPaMOTHOCTH, HEOOXOUMOM /I PEHICHUS] TPAKTUYECKUX 3a]1ad M IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUNA SJIEMEHT,
aToM, OJJIGKTpOHHass OO0OJIOYKa aToMa, MOJIEKyJda, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, XUMHYECKas CBS3b,
CTpyKTypHas dopmyna (pa3BEpHyTast U COKpallI€HHAs), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOJIHBIN CKEJIET,
(yHKUMOHANBHAS TPYyNIa, pajuKai, U30MepHs, ©30MEPbI, TOMOJIOTMYECKUHN Psi, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U
a30TcoJIepKalllhe COEAUHEHUSI, MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (T€OpUsl CTpOEHHs opraHnyeckux BemiecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHNM S3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIHME B OCHOBE IMOHUMAaHUs
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHMM, (PaKTOJOTMYECKHUE CBEJEHUS O CBOICTBAX, COCTABE, MOJYYEHUH U
0€30MacHOM HCIOJIb30BAaHUH BAKHEHUILINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUM BBIABIATH XapaKTepHble MPU3HAKU TMOHSTHUN, YCTAaHABIMBaThb MX B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHS TIPU ONHCAHWUM COCTaBa, CTPOCHUS W NPEBPALICHUN OpPraHHUYECKUX
COCIUHECHUM,

c()OPMHPOBAHHOCTh YMEHHUI HCHOJb30BATh XUMHUYECKYI0 CHMBOJUKY JJI COCTaBICHUS MOJIEKYJSIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOHM, COKpamEéHHON) (OpMyT OPraHMYECKHX BEIIECTB M YPAaBHEHUU XUMHUYECKUX PEAKIUH,



M3TrOTaBIMBaTh MOJEIH MOJIEKYJ OPraHWYECKUX BEIIECTB JUISl WLIIOCTPALMM HX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAIJIC)KHOCTh N3YUCHHBIX OPraHUYECKUX BEIIECTB MO X COCTaBy U
CTPOEHHUIO K OIpPEACIEHHOMY KJIAcCy/TPyIIe COEAUHEHHUI (YyIiI€eBOAOPOAbI, KUCIOPOA U a30TCOJAEpKAllhe COSAUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHusd Mo cucteMarndeckoil HomeHkiarype (IUPAC), a taxxe
NPUBOJIUTH TPUBUAIbHBIE HAa3BaHUS OTAEIBHBIX OPTaHUYECKHUX BEIIECTB (ITUJICH, NIPOIUJIEH, alleTHIICH, STUJICHTIUKOJIb,
rmiepuH, Qenon, GopManbaeruj, ameTalbJeru]l, MypaBbHHAas KHUCIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapUHOBAsI KUCJIOTA, TIII0K03a, GPPYKTO3a, KpaxMall, LeJUII0J103a, TIULUH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEISITh BUIbl XUMUYECKON CBS3M B OPTaHUYECKUX COCIUHEHUSX (OIWHAPHBIE H
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUSI OpraHYecKux BemecTB A. M. byTiepoBa ais
0OBSICHEHUS 3aBUCMOCTH CBOMCTB BEHIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE, (U3MUECKHE U XUMUYECKHUE CBOWCTBA TUIMTUYHBIX
Ipe/ICTaBUTENEH Pa3IMYHbIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOIUJIEH, alleTujIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIMKOJb, TJUIEpUH, (EHOJ, aleTaabJeruj, MypaBbUHAS U
YKCYCHasi KHMCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KHUCIIOTa), WUIKOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy HIMU YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO ChIphs (HE(Th, MPUPOIHBIN ra3, yrojsb),
CIOCOOBI UX NEPEPAdOTKU U MPAKTUUECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYMCICHHUS MO XMMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WIH NPOJYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMOMN 3HAHUM 00 OCHOBHBIX METO/aX HAyYHOI'O MO3HAHUS, UCTIOJIb3yEMBbIX
B XMMHH NPHU U3YYCHUU BEIIECTB U XUMUUYECKUX SIBJICHUU (HAOIIOJIEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTIUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XWMHWYECKUE 3HAHUS MJI1 TPUHITUS PENICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;



c(OpPMUPOBAHHOCTh YMEHHUN COONIOJATh MpaBHJIa I[IOJIb30BAHUA XHWMHUYECKOM MOCynoil u 1a00paTOpHBIM
o0Opy/OBaHUEM, a TaKXe IpaBUiia OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHPOBAHHOCTh YMEHUW TUIAHMPOBATH M BBINOJHATh XUMUYECKUN 3KCIEPUMEHT (TPEBPALLEHUS OPraHUYECKUX
BEILECTB [IPX HAIPEBAHMM, ITOJYyYEHUE STUICHA U U3yUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKLIMN OPTaHUYECKUX BELIECTB,
JeHaTypalys OEIKOB MpU HarpeBaHUM, [[BETHbIE PEaKIIMU OEJIKOB) B COOTBETCTBUU C IPAaBUJIAMU TEXHUKU 0€30MaCHOCTU
npyu oOpalleHud C BEUIECTBAMU M JIaDOPAaTOPHBIM OOOpPYAOBAHMEM, MPEJICTABIATh PE3yJIbTaThl XHUMHUYECKOIO
JKCIIEpUMEHTa B (hOpME 3alMKMCH YPAaBHEHHI COOTBETCTBYIOIIMX pEaKUHMi M (HOPMYJIMPOBaTh BBIBOABI HA OCHOBE 3THX
pE3yNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XMMUYECKYI0 HH(POpPMAIUIO, MOJYyYaeMyl0 U3 pa3HbIX
MCTOYHUKOB (CpeACTBa MAacCcOBOM nHpopManuu, UHTEpHET U IpyTrux);

c(OpMHPOBAHHOCTh YMEHUUN COOJIO/IaTh MPaBUJIa HKOJIOTMYECKU LEIECO00pa3HOro NOBEACHUS B OBITY U TPYJIOBOM
NESATENBbHOCTH B LEJIAX COXPAHEHUS CBOErO 3/J0POBbS M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTh
BO3/JICHCTBHS HA )KUBBIE OPTaHU3MBI ONPEACIIEHHBIX OPIraHUYECKUX BEIIECTB, MOHUMast cMblci nokaszareis [IJIK, noscHsTs
Ha IpUMepax CocoObl YMEHBIIEHUS U TPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uil O0Yy4arolUXCs € OTPAaHWYEHHBIMM BO3MOXXHOCTSMH 370pPOBBbS: YMEHHE MNPUMEHATHh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOAAX [MO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHU;

IUIS CETbIX U cIa00BUIAIIMX 00yUYarOIUXCsl: YMEHUE UCIIOIb30BaTh PEIbe(hHO-TOUEUHYIO cUcTeMy 00o3HaueHui JI.
Bpaiins nms 3anucu xuMuueckux Gopmyi.

12 KITACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHuueckast XuMUs OTpaxaroT:

c()OPMUPOBAHHOCTh MPECTABICHUN: O XMMHUYECKON COCTaBISIOLICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIU
XUMHUU B TO3HAHUM SIBICHUI TPUPOABI, B (POPMUPOBAHUM MBILUIEHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOUMOM I PEIICHUs] TPAKTUYECKUX 33124 M IKOJIOTMYECKM 0OOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;



BJIaJICHUE CUCTEMON XUMHMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONINE TTOHITHS (XUMUYECKUN DJIEMEHT,
aToM, H30TOI, S-, p-, d- SJIEKTpOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYJia, MOJIb, MOJSPHBIM OOBEM, BAJICHTHOCTD,
AIEKTPOOTPUIIATEILHOCTD, CTETIEHh OKUCIICHUS, XUMHYECKast CBsI3b (KOBAJICHTHAs, MIOHHAsI, METAJLTMYECKAsi, BOJIOPOIHAS ),
KPUCTAJUIMYECKasd PEIIETKA, TUIIBI XUMHYECKUX PEAKIUU, PACTBOP, JICKTPOIUTHI, HEIJICKTPOJIUTHI, JICKTPOIUTHUECKAS
JMCCOIMAIIAS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUUYECKOW pPEaKIUM, XUMHUYECKOE PABHOBECHE), TEOPUH H
3aKOHBI (TEOPHS NEKTPOJUTHICCKON TUCCOLMAIUH, ITepuoaudeckuil 3akoH [[. . MenpaeneeBa, 3akOH COXpaHEHHSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS PHEPTUU MPU XUMHYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XHUMUHW, MUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTA U CUCTEMHOCTH XMUMHUYECKHX
SBICHUHN, (PaKTOJOTHUECKHE CBEJEHHS O CBOMCTBAX, COCTaBe, MOJYYEHHH M O€30IMacCHOM HCMOJb30BAaHUHM Ba)KHEHIIHMX
HEOPTraHMYECKHX BEIIECTB B OBITY U MPAKTUICCKON JIEATCILHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISITh XapaKTepHbIE IPU3HAKU TOHITUH, yCTaHABIMBATh WX B3aUMOCBS3b,
WCMOJIB30BATh COOTBETCTBYIOIIME MOHATHS IPU ONTMCAHUY HEOPTaHMYECKUX BEIIECTB Y UX MPEBPALCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY IS COCTAaBICHUS (OPMYJ BEIICCTB H
YpaBHEHUM XHMHUYECKUX peakiuii, cucrematudeckyro HomeHkIatypy (IUPAC) m TpuBuanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas W3BECTb, HETami€Has WU3BECThb, NMUThEBAs
coJla, UPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHH ONpENEIATh BAJICHTHOCTh W CTCIEHb OKHCICHHUS XHMHYECKUX OJJICMEHTOB B
COCIMHEHHUAX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOM CBs3W (KOBaJCHTHAs, WOHHAs, METAJZIMYECKas, BOJOPOJHAs) B
COCIMHEHUAX, TUIM KPUCTAIUIMYECKOM PpEIIETKH KOHKPETHOTO BellecTBa (aToMHas, MOJEKYJspHas, HOHHas,
METAJIJTUYECKAs ), XapaKTeP CPe/ibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh yYMEHHUHM YyCTaHABIMBATh NPHHAIICKHOCTh HEOPraHWYCCKHX BEIIECTB IO HMX COCTaBYy K
OTIPEIeIEHHOMY KJIACCy/TPYIINe COSAMHEHUM (TPOCThIe BEIIECTBA — METaUIbl M HEMETaJUIbl, OKCHbI, OCHOBAHUS,
KHUCIJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUW PACKpbhIBATh CMBICH Nepuoaudeckoro 3akoHa J[. M. MenpeneeBa u JeMOHCTPUPOBATH
€ro CHCTEeMATU3UPYIOIIYIO0, OOBICHUTEIBHYIO U MMPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh SJEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX JJIEMEHTOB 1—4
nepuoaoB llepuoanueckoit cucrembl xumuueckux sieMmeHToB JI. M. MennaeneeBa, MCHoOJb3ysl TMOHATUS «S-, p-, d-



ANIEKTPOHHBIE OpPOUTAINY», «IHEPTETUUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XWMHUYECKHUX
AJIEMEHTOB M HMX COEIMHEHUW Mo mepuojaM M rpymnmnam I[lepuomumyeckoit cucrembl Xumuueckux snementoB JI. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA HEOPraHUYECKHUX
BEILIECTB PAa3JIMYHBIX KJACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBA3UM MEXKIY HEOPraHUYECKHUMU
BEIIECTBAMU C TTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIUH;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUDUITUPOBATH XUMHUECKHE PEAKIIUU MO PA3TUYHBIM IPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeIEeCTB, TEIIOBOMY 3(P(EeKTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTaBIATH YpPAaBHEHHS PEAKUUA PA3NUUYHBIX THUIOB, TMOJHBIE U COKpAIIEHHBIE
ypaBHEHHMS PeaKlMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUSI, PU KOTOPBIX 3TU PEAKIIMU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOJITBEPKIAIONIME KAYECTBEHHBIM COCTAB Pa3lIMYHBIX
HEOPraHMYECKUX BELIECTB, pPACMO3HABaTh ONBITHBIM NYTEM HMOHBL, NPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBhIBATh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX PEaKIui;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMU OT Pa3INYHbIX (haKTOPOB;
XapaKTep CMEIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTus (npunnu Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaThb XHWMHUYECKHE IPOIIECCHI, JIeXKAlMe€ B OCHOBE IPOMBIIIJIEHHOIO
MOJTYYEHHUsI CEPHOM KUCIIOThI, aMMHUaKa, a TakKe CPOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOoOIeMax XMMUYECKOTO TPOU3BO/ICTBRA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCIEHUS C HCIOJIb30BAHUEM MOHITHS «MaccoBas 0Jsi BEIIECTBA B
pacTBope», 00bEMHBIX OTHOIICHUHM Ta30B MPU XUMHUYECKUX PEAKITUAX, MACCHI BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WIH O0BEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEILIECTB, TEIUIOBOrO 3 (PeKTa peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MaCChl BEILIECTB, IPEBPAIECHUS U COXPAHEHUS SHEPTUU;



c(hOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUJia TMOJH30BAHUA XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
00Opy/IOBaHUEM, a TaKXe MpaBHJia OOpaIeHHWs C BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIHMSIMH IO BBITIOJHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHWPOBATh WM BBHITIOJHATh XHMHYECKHH SKCIEPUMEHT (pa3lIoKeHHE IMEepPOKCHa
BOZIOPO/Ia B TPHCYTCTBUM KaTaln3aTopa, OMpPEIeNIEHHE Cpelbl PAacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIUKATOPa, BIMSHUE pa3INYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW pEaKIWd, PEaKIMd HWOHHOTO OOMeEHa,
KaueCTBEHHBIC PEaKIIMU Ha CyJb(]ar-, kapOoHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHMS, PEIICHHE YKCIIEPUMEHTATbHBIX
3amad o teMaMm «MeTautel» u «HemeTamib») B COOTBETCTBUU C MPABWIIAMHA TEXHUKH O€30MAaCHOCTH MPHU OOpaIeHUU C
BEII[ECTBAMH U J1a0OpaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATH PE3YIHTAThl XUMUUYECKOTO IKCIIEPUMEHTA B (hOpMe 3aIncu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUK U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XMMHYECKYI0 HWH(OpMAIHIo, MOJIydaeMyl0 H3 Pa3HbBIX
HMCTOYHHUKOB (CPEJCTBAa MACCOBOM KOMMYHHUKAUK, IHTEpHET U IPYyTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIOIATh MPaBUiia YKOJIOTHYECKHU 11€JI€CO00pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM
JCSITENFHOCTA B IEISIX COXPAHEHUS CBOETO 37I0POBBbS M OKPYKAIOMIEH NPUPOTHOW CpEelbl, OCO3HABATh OMACHOCTh
BO3JICHCTBHSI HA )KMBBIC OPTraHU3MBI ONPECIEHHBIX BEIIECTB, TOHMUMas cMbIc rmokazaTtens [1/IK, moscHATs Ha mpumepax
CIIOCOOBI YMEHBINIEHUS 1 TIPEIOTBPAIICHHS MX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsE O0y4aloImuXcsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBBS: YMEHHE MPUMEHSATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX IMO3HAHUS BEIICCTB U XUMHUUECKUX SBICHHUIA;



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIACC

Ne i/nm

HaumeHoBaHue pa3aeioB U TeM
NpOorpaMMbl

KoanuyecTBO 4acoB

Bcero

JuiekTpOoHHBIE (G POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU

[IpenMeT opraHu4YecKoi XUMUH.

https://infourok.ru/prezentaciya-predmet-

1.1 Teopust cTpoeHUsT OPraHUYECKUX 3 ) o
. organicheskoj-himii-10-klass-4554865.html
coenunennii A. M. bytneposa
Hroro no pazgeny 3
Pa3nes 2. Yraesogopoasl
21 [IpenenbHbIe yrieBOAOPOABI — ) https://infourok.ru/prezentaciya-po-himii-na-temu-
' AJIKAHBI predelnie-uglevodorodi-klass-3278656.html
HenpenenbpHbIe YTIIEBOAOPOOBI:
2.2 el Y AOPOA 6 https://ppt-online.org/621428
aJIKCHBI, aJIKaJIUCHbI, aJIKHUHBI
73 A 5 https://multiurok.ru/files/prezentatsiia-
. OMaTHYECKUE €BOJIOPO
POMATIHECKHE YIIICBOOPOLH aromaticheskie-veshchestva-i-ikh-vli.html
https://www.prodlenka.org/metodicheskie-
[IpupoaHbie UCTOYHUKHU . . .
2.4 5 3 razrabotki/97532-prezentacija-na-temuprirodnye-
TJIEBOJIOPOJIOB U HX IIepepadoTKa
y HOpoA pep istochniki-ugle
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:kaniue oprannyeckue coeTuHeHust
https://infourok.ru/prezentaciya-po-himii-na-temu-
3.1 Crouptsl. DeHon 3 ) o
spirty-profilnyj-uroven-10-klass-5025828.html
319 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 https://infourok.ru/prezentaciya-po-himii-aldegidi-
’ Crnosxubie 3¢upsl svoystva-poluchenie-primenenie-964673.html




https://multiurok.ru/files/urok-prezentatsiia-po-

3.3 YIIEBOb! 3 khimii-uglevody-10-klass.html
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepxaime opraHudecKne coeIMHeHus1
41 AMIHEL AMHHOKHCIOTEL Bertkil 3 htt[f)s://infourok.ru/prezentaciya—po-himii—na-temu-
aminy-10-klass-4106847.html
Hroro no pazgeny 3
Paznen 5. BoicokoMoOJIeKyJISIPHBbIE COCIMHEHUSA
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 http://www.myshared.ru/slide/1002398/
Hroro no pazgeny 2
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12 KUIIACC

HaunmeHnoBaHue pa3aesioB 1

KoaunuyecTBO 4acoB

Ne n/m aexTpoHHblie (M poBLIe) 00pa3oBaTeJdbHbIE PECYPCHI
TeM NPOrpaMMbl Bcero P (epp ) 00p pecyp
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aTOMOB.
[lepuoauueckuii 3aK0H U i . o .
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-
1.1 IIepuoanueckas cucrema 3 _ )
izotopi-klass-1229978.html
XUMHYECKHUX deMeHTOB /JI. 1.
MenpeneeBa
1.2 CrpoeHnue BeniecTna. 4 https://infourok.ru/prezentaciya-po-himii-na-temu-prichini-




MHoroobpasue BeIecTB

mnogoobraziya-veschestv-1333082.html

https://nsportal.ru/shkola/khimiya/library/2017/10/10/prezentatsiya-

1.3 X 6
FMHTCCIHE peartind 11-klass-klassifikatsiya-himicheskih-reaktsiy
Hroro no pazneny 13
Pa3nes 2. Heopranmyeckasi XuMust
2.1 MeTaibl 6 https://ppt-online.org/10204
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2.2 Hemeramnsl 9
2669698.html
CBsI3b HEOpPraHUYECK
2.3 BASH HEOPTamieCiix 1 2 https://ppt-online.org/739610
OpraHUYEeCKUX BEUIECTB
Hroro no pazgeny 17
Pa3znen 3. XuMus 1 )KM3Hb
https://infourok.ru/prezentaciya-po-himii-himiya-i-zhizn-
3.1 XuMHS U )KU3Hb 4
4267773.html
Hroro no pazneny 4
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I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne i/nm

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

[JarTa usydyenus

[Ipeamer opraHn4eckoil XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHE

1 1 1.09
U 3HA4YECHHE

) Teopus cTpoeHHs] OpraHUYECKUX COeIMHEHU A. M. | 8.09
BbyTtnepoBa, €€ OCHOBHBIE ITOJIOKEHUS '
[IpencraBienue o kinaccuuKai OPraHUIECKUX BEIIECTB.

3 Homenkinarypa (cucreMatuueckas) ¥ TPUBUAIIbHBIC HA3BaHUS 1 15.09
OpraHUYeCKUX BEUIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM PsiT 1 22.09

5 MeraH 1 3TaH — NPOCTEHIINE IPEICTABUTENN AJTKAaHOB 1 29.09

6 AJKEeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 6.10

7 DTUJIEH U TIPOIUJIEH — MPOCTEUILNE MTPEACTABUTENH AJIKEHOB 1 13.10

2 [IpakTuueckas padota Ne 1. «IlomydeHnue STuIeHa U H3yYCHHE | 20,10
€ro CBOMCTB» '

9 Ankanuensl. byranuen-1,3 u metunOyranuen-1,3. [lonydenue 1 2710
CUHTETUYECKOT0 KayuyKa U pe3UHBI

10 AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, FOMOJIOTMUECKUI 1 1011
psan. ALeTWIeH — NPOCTENINI IPEICTaBUTENb ATIKUHOB '

11 Brrunciienus 1o ypaBHEHHIO XUMUUECKON peaKIuu 1 17.11

12 Apenbl: 6eH301 U Tos1yoJ. TOKCHYHOCTh apeHOB 1 24.11




I'eneTnueckas cBs3b YIJICBOOOPOAOB, ITPUHAJICKAIIIUX K

13 1.12
pa3IMYHBIM KJaccam
[IpupoHBIE HICTOYHUKH YIVIEBOJOPOAOB: IPUPOAHBIN ra3 U

14 MOMyTHBIE HEe(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ 8.12
nepepaboTku
[IpupoHbIE ICTOYHUKH YIVIEBOJOPOAOB: IPUPOAHBIN ra3 U

15 MOMyTHBIE HE(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ 15.12
nepepadoTKu

16 KonrtponbHas pabota no pasaeny «YTrieBoa0poabh» 22.12

17 [IpenenbHbIE OAHOATOMHBIE CIUPTHI: METAHOJI U ATAHOJL. 1201
Bonopoanas cBsi3b

18 MHOroaToOMHBIE CITAPTHI: STUIICHTIUKONb U TIULIEPUH 19.01

19 @DeHOo: CTPOEeHUE MOJIEKYJIbI, PU3NUYECKHE U XUMHUECKUE 26.01
CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbACTHI U alleTalbAeThu . ALIETOH 2.02

)1 OnHOOCHOBHBIE MpeeTbHbIe KAPOOHOBBIE KUCIIOTHI: 9.02
MypaBbUHAs U YKCYCHas

” [IpakTuueckas padora Ne 2. «CBoOHCTBa pacTBOpa yKCYCHOM 16.02
KHUCIIOTBD»

” CreapuHOBasi U OJIEMHOBAsI KMCIIOTHI, KaK MPEICTaBUTENIN 103
BBICIINX KapOOHOBBIX KHCIIOT '
MBpi1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE

24 5 15.03
JEUCTBUE

25 CroxHble 3(upbl KaKk MPOU3BOHBIE KAPOOHOBBIX KUCIIOT. 2703
T'uaposu3 CIIokKHBIX 3QUPOB '

26 XKupsl: rugponus, npuMeHeHrne, OMoJoruuecKas poib KUpOB 5.04

27 YrieBobl: cocTaB, Kinaccudukamnusa. Baxuenme 12.04




NpeCTaBUTENH: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxman u nemnrono3a Kak IpupoOgHbIE TOTUMEDPHI 1 19.04

29 KonTponbhas padota no pazzaeny «Kucinopoaconepxariue ] 26.04
OpPraHUYECKUE COCAUHECHUS
AMMHBI: METUJIAMUH U aHUIUH. AMUHOKHUCIIOTHI KaK

30 amM(pOTepHbIC OPTAaHMYECKHUE COCTUHEHUS, UX OUOIIOTHYECKOE 1 3.05
3HaueHue. [lenruabt

31 benku kak npupoiHbIE BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 1 17.05

1 OcHoBHbIE EIOHSITI/ISI XUMUHU BBICOKOMOJIEKYJISIPHBIX | 24,05
COEMHEHUM

1 OcCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX | 3105
coenuHeHni. [limacTMaccsl, Kay4yku, BOJIOKHA
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12 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

Jlara
U3YYCeHUS

XUMHAYECKUH DJIEMEHT. ATOM.
DneKkTpoHHas KOH(UTypaIHsi aTOMOB

[Tepuoanueckuit 3akoH u [leprnonnueckas
CHCTEMa XMMHUUYECKHX 3yeMeHToB []. 1.
MenneneeBa, X CBSI3b C COBPEMEHHON
TEOpHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKUX 3JIEMEHTOB M UX COCIUHECHHI
IO TPyIIaM U niepuogaM. 3HaYEHUE
MEPUOUYECKOr0 3aKOHA U CHCTEMBI
XUMHU4YECKUX 351eMeHToB [[.M. MeHneneera
B Pa3BUTHH HAYKHU

Ctpoenue BeriecTBa. XuMHUYECKast CBSI3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHMUs
KOBAJICHTHOM CBA3U. BonoponHas cBs3b

BasieHTHOCTB. DIeKTPOOTPUIIATEIHHOCTD.
Crenenp okuciienus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTHEe O TUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J1s BelecTBa B pacTBOpe

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUMN.
I'eneTnueckas CBSI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

Kiaccudukanus XuMUueckux peakiuii B
HEOPraHWYECKON U OPraHUYEeCKON XUMUHU.
3aKOH COXpaHEHUsI MaCcChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TPU
XUMHUYECKUX PEAKLHUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XHUMHYECKOE PAaBHOBECHE

10

[Tpaktruueckas padorta Ne 1. « BnustHue
pa3iInyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

:‘)HCKTpOHI/ITI/I‘IeCKaﬂ JUCCOLMaIns.




[Tonsitue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHoro oomMeHa.
['uaponn3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCIUTETLHO-BOCCTAHOBUTEIHHBIE
peakuuu. [Tonstue 06 3meKTponm3e
pacIIaBoB M paCTBOPOB COJIEH

13

KonTponbnas paboTa mo pazueny
«Teopernueckre OCHOBBI XUMHM

14

MeTaHHLI, HUX ITOJIOKCHHUEC B
[Tepuoanueckoit cucTreMe XMMUYECKUX
anemenToB /1. . Menpaeneera u
0COOCHHOCTH CTPOCHHUsI aTOMOB. O01HEe
¢bu3nyecKkue cBOMCTBa METAIIIOB

15

CrinaBpl METaJIOB. DJIEKTPOXUMHUYECKHUM
ps1 HANpSHKEHUH METaljIoB

16

XUMHYECKIEe CBOMCTBA Ba)KHEHUIIINX
METAIIJIOB (HATPUM, KaJIHii, KabIUi,
MarHui, aJIlOMUHUN) U UX COSAMHCHUIN

17

XHUMUYECKHE CBOMCTBA XpOMa, MEAU U UX
coeqUHEHUN

18

XUMUYecKHe CBOMCTBA IIUHKA, KeJie3a U UX
COCIUHCHUI

19

[IpaxTnueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertanuae»"

20

Hemeranmbl, ux moioxxeHue B
[Teproauueckoit cucTeMe XUMHYECKUX
anemenToB 1. . Menneneesa u
O0COOCHHOCTH CTPOCHUS aTOMOB

21

Pu3nYecKre CBOMCTBAa HEMETAILJIOB.
AmnnoTponus HeMeTauioB (Ha mpuMepe
KHCITIOpoJia, cephl, (hocdopa u yrieposaa)

22

XUMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COEOUHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u
HUX COEOUHEHUN

24

XHAMHUYECKHE CBOMCTBA yriepoaa, KpeMHUs
U UX COSTUHEHUN

25

[IprMeHeHre BaXXHEUIINX HEMETAIIOB U UX
COeTMHEHNN




26

O0001IeHEe B CHCTEMATH3AaLUsA 3HAHUH 110
TeMe «HemeTanmeny. BerauciaeHus mo
YPaBHEHUSAM XUMHUYECKUX PEaKIHi U
TEPMOXUMHYECKHUE PACUETHI

27

[IpaxTuueckas padorta Ne 3. «Pemienue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeEME
"Hemertamisr"»

28

Konrpomnbnas padora mo remam
«Metamiel» 1 «HeMmeTamminny

29

Heoprannueckue u oprannueckue
KkucioTel. Heopranuueckue u
OpraHU4eCKNEe OCHOBaHUS

30

AMpoTepHbIe HEOPraHUYECKUEe U
OpraHuyecKue coeuHeHus. I eneTnyeckas
CBSI3b HEOPTaHUYECKHX M OPTraHUYECKUX
BEILECTB

31

Ponp xumMun B o0ecieyeHUun
JKOJIOTMYECKOM, SJHEPTrETUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITUHBI

32

[IpencraBienust 06 0OMIMX HAYYHBIX
MIPHHIIAIIAX POMBIIIICHHOTO MTOTYYCHHS
BaYKHEHIIINX BEIIECTB

33

YeoBek B MUPE BCHICCTB U MAaTCPpUAIOB

34

XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus / I'a6puensu O.C., OctpoymoB WU.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo «M3marenbcTBO «IIpocBemenne»

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnmonepHoe odmiectBo «M3aatenscTBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






