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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
oopazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM obOpaszoBatenbHoM craHjgapte COO, ¢ yuérom Konneniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®expepauun Ha mnepuox a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 kmaccoB Ha 6a3oBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IEJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o011e00pa3oBaTeIbHON OpraHu3aluy, SBISETCS HEOTHEMJIEMOM 4YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSl 3aKOHOB MPUPOIbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEi
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarmImuxcs Ha YpOBHE CpelHero oO0miero oOpa3oBaHUS CpPEICTBAMU
yuyeOHOro rmpeameTa «XHUMHS», COJEpPKAHUE U IOCTPOCHHE KOTOPOTO
OTIpeJIeNICHbl B IPOrpaMMe MO XUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX IIeJie M TMPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero ooOmero obpasoBanus B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIIUICHHUS, B CO3JaHHUE LEJIOCTHOTO TNpPEACTaBI€HUA 00
OKpY)KalolleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBAaMHU ¥ BO3MOKHBIMH 00JIACTSIMH TTPUMEHEHHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HHU KakJ0oro wieHa oOmiecTBa. CoBpeMeHHasT XUMHUS
KaK HayKa CO3MJaTelIbHAasl, KaK HayKa BBICOKMX TEXHOJIOTUW HampaBiieHa Ha
peuieHrue riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEIHEro OOIIEero
oOpa3oBanus cojepkanue mpeamera «Xumusa» (10-11 kmaccel, 0a30BbIH



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcsi,  HEOOXOIMMYK MM Uil  BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B )KU3Hb COLIMYMA,
NPOJOJDKEHUsT 00pa3oBaHMs B  pa3IMYHBIX O00dacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHUH M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHHUU 13 001ei
XUMHH) U opranndeckoit xumun. @opmMupoBanue 1aHHON CUCTEMbI 3HAHUN NpU
U3YYeHHM TIpelMeTra o00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOroo0Opa3us BeIIeCTB Ha OCHOBE OOLIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B Mporpamme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO ydyeOHOro marepuana M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPAa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypc€ OpraHMYECKOW XHMHUHU BELIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPHHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npelcTaBieHu o cTpoeHuH BemecTB. CBelneHus 00 HM3ydyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOpETUYECKUA Marepuan U (PaKTOJIOTMUYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHS» 00Yy4aronuMcsl TPEIOCTaBISIETCS] BO3MOXKHOCTh OCO3HAaTh 3HAYCHHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX W  METOAOJOTUYECKHUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIei 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOWCTBAX U INPHUMEHECHHH, & TAKKE O XUMHUUYECKHUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMH COJCPkKAaHHS, HMEIOIMIUMHA KYJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT OHMMAHUIO B3aMMOCBSI3U
XUMHM C JPYyTMMH HAayKaMH, PAaCKpBIBAIOT €€ pPOJIb B IO3HABATEIBHOW H
MPAKTUYECKOMN JEATETHHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K TpOIleCCYy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTUYECKUX TMPUIIOKCHUM
XUMUH, TIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ JMJisl TMOIMOJHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaJIbHBIX W OJKCIEPUMEHTAIBHBIX HCCIIEI0BATEIBCKUX
3amad. B memom copepkanne yueOHOTO mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3Y4CHUS]  OPUEHTUPOBAaHO  HA  ¢GopMUpPOBaHME Yy  OOydYarOIIMXCSA
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUsI PUIOCOPCKUX UEH, TAKUX KaAK:
MAaT€pPUAIbHOE E€IWHCTBO HEOPraHWYECKOTO W  OpPraHUu4ecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (PAaKTaMU U TEOPETUYECKUMH MPEANOCHIIKaMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJOTMYECKUX NpoljeM, a Takke MpodieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4Yaromuxcs NPUHITbIE MPOrpaMMOM MO XMMHUM TOJXOIbI K ONPEIEICHUIO
CollepKaHUsl W TOCTPOEHUs TMpeAMeTa NperycMaTpuBaroT (opMUpOBaHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLIMX 0a30BO€ 3HAauY€HUE A
pa3IUYHBIX BHJIOB JESTENBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHalu3a |
o0paboTku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKONM U HCCIEA0BATENIbCKON JeATENbHOCTH, 3aHUMAIOLIEH Ba)XHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpEeAHEro oOmiero ooOpa3oBaHus, MOpuU
OTNpEJICTICHUH COJIepKATEIIbHON XapaKTEPUCTUKU LieJied M3yuyeHUs NperMeTa
HAIpaBJIICHUEM T[EPBOCTENIEHHOW 3HAYMMOCTU TPAJUIMOHHO TpPHU3HAETCA
dbopMHUpOBaHUE OCHOB XUMHUYECKOM HayKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENHbHOCTH YellOBeKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJIXO0J K ONpPENENCHUI0 I1eJell H3ydyeHUus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (GoOpMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAHUH Kak BaKHeHIIeH
COCTaBIMIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIe’KaT KIJIIOUEBbIE TMOHATHUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UICTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HaydyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATBCS B MHpPE BEUIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIMX MECTO B IPUPOJE, B IPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH M CHOCOOOB  JI€ATENbHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
U3Yy4YEHHS MpeAMETa B MPOrpaMMe MO XMMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMM HPHUOPUTETAMH B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. Cero/Hs B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHu OTAaéTCs
NPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIYCKHUKAa 00I1€00pa3oBaTeIbHON
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PELICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M Cc 3TUM Npu H3y4EHHHM IpeaMeTa «XHUMUS» JTOMUHHUpPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JHHAMMYHO DPA3BUBAIOIIETOCS
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHbIX BUJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
nHpopManu, HEOOXOAUMBIX JJIsI TPUOOPETEHHUS OIbITa JIESITEIBHOCTH,
KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JUJIS OLEHKHU C
MO3ULUN 3KOJOTHUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BEUIECTB M
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE MMO3HABATEIBLHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00yYalomUXCsi: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHU JJIs TOUCKA H
aHajgu3a y4eOHOM U HAay4YHO-TIOMYJSpHOW HWHOpMAMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue H pa3BUTHE Yy OOYYaAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IPU ITUTAHUPOBAHUU U
IPOBECHUN XUMUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXXKHOW POJM B PEHICHUU TI00abHBIX MPOOIeM
palMoOHAILHOTO TIPUPOIOTIOJIH30BaHMS, ITOMIOJTHEHUS DPHEPTreTUUECKUX PECYPCOB
U COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miane cpemaHero oOmiero oOpa3oBaHUsSI MpPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MATEpHUANIOB. Te€opusi CTPOSHUSI OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
dbopMyIbl OpraHUYECKUX BelIeCTB. [ OMOIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIIEPUMEHTAIBHBIE METOJbl WM3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
03HAKOMJICHHE C 00pa3llaMH OpPraHWYEeCKHX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, 0OYTIIUBAaHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTMYECKUU psaa. MeTran W 3TaH —
POCTEHINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINEe MPECTABUTEIN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIApATAlMH, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytagueH-1,3 u metundyraauen-1,3: cTpoeHne, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTUMEPU3ALTUN ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN NpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznuecke W XUMUYECKHE  CBOWCTBA  (peakuuM  TUIAPUPOBAHUS,
rajoreHUupOBaHUs, TUIPATALIUH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. benson: coctaB, ctpoeHue, GU3NUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE K HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUSL U HUMPOBAHUS), NOAYy4YeHue U npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOJOPOJAMU, NMPUHAIJICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKH YIIIEBOAOPOAOB. [IpupoaHbId ra3 W MHOMyTHBIE
HedTanabpie Ta3zpl. HedTh u e€ mpoucxoxaenue. CrocoOsl mepepadboTku HeTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUECKU), muponau3. [IpomykTsi
nepepadoTku HEPTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: TMOJyYCHHE
ATWICHA U U3yYEHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconep:xame oprannieckue coenHeHHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJlaMU cUpPTOB. [leficTBUE MeTaHoJIa U 3TaHOJIa HA OPTaHKU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusM 4esoBeka. [I[pyuMeHeHue ruieprHa U STUICHTJIMKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
bu3nYecKre U XMMUYECKUE CBOMCTBA (PEAaKIIMU OKUCICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYUYCHHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHBIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOICTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumMeHeHne. CTeaprHOBasI U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHUCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xupoB. I[lpumeHeHue KupoB.
buonorunueckas posb KHUPOB.

VYrneBogsl: cocraB, Kiaccudukamus —yrieBoAoB (MOHO-, JHU- U
noyimcaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pHU3nYecKre U XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C
ruapokcuaom meau(Il), okucinenne aMmmMuagyHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTAHOBIICHHE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOIE, MPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
eUT0I03bl.  PU3NYECKHUEe M XUMHUYECKHME CBOMCTBA Kpaxmaia (THIpOJIH3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIEHHE 3TaHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIIHIIEpUHA C
ruapokcuaom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom menu(ll), B3aumopeilcTBHe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCOaEpIKAIINE OpraHNYECKHE COeTUHEHNS.

AMUHOKHCIIOTBI ~ KaK  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCHEpUMEHTAILHBIE METOJbl M3YUYEHHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE W OINMCAaHWE JEMOHCTPAIIMOHHBIX ONBITOB: JICHATYpalus OEIKOB
NIPW HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKysipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX INpPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MexnpeIMEeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUHW OPTraHHYCCKOU
xumur B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEeKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX U3MEPCHHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboTocHHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KHUPBI,
(bepMeHTHI).

[eorpadms: MuHEpadbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOJYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctembl xuMudeckux odieMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHYECKUX HJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOXKHBIX
BEIIECTB IO TpyNmaM M NEpUOAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIbl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U TOJISIpHAs, HOHHAS, METa/Inueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOM CBsI3U (OOMEHHBIA U JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSAPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [WIBl  KPUCTALIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEIlIeCTBa B paCTBOPE.

Knaccudpukanus  HEOpraHMYeCKMX  COCIUHCHH. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHWYECKONW XMMHH. 3aKOH COXPAHEHHUS MaCChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHICCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecHe. DaKTOPHI, BIUSIOINIME Ha
cocTostHuE Xumuyeckoro pasHoBecus. [Ipunnun Jle [laTense.

OnektponuTuyeckas nuccoruanusi. CUibHbIE W ClIa0ble SJEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabnun «llepuoguyeckas cuctemMa XMUMHUYECKHX 3JIeMEHTOB /Jl.
N. MenneneeBay, n3ydeHne Mojielel KpUCTALUTMYECKUX PEIIETOK, HaOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalM3aToOpa, OMNPEIEICHUE CpPeabl
pacTBOpPOB BEUIECTB C IOMOIIbIO YHUBEPCAJIBHOTO HWHIAMKATOPA, pPEAKLHUH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inMuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIb30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMEpE
KHCIIOpOJia, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXKHENIIUX HEMETAILUIOB U UX COEUHECHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUYECKUAN Psii HAIPSHKEHUN METAIIIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUINUX METAJIOB (HATPUM, KaIuM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOAbl W3YyYEHUS BEIIECTB M HUX MPEBPAILICHUN:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMHHUS  C
pacTBOpamMy KHUCJIOT M IWIEJIOYEH, KAUYECTBEHHBIE PEAKIMM Ha KaTUOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0OTUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHUsI.

XuUMHUS ¥ 3J0pOBbE YEJIOBEKA: MpaBUJIa HMCIIOIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia O€30MAaCHOTO HCIOJIb30BaHUS IIPErapaToB OBITOBOM
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
Heopranmueckoi xumuu B 11 Kiacce OCyIIECTBISICTCS YEpe3 HUCIOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kiaccu(uKamus, IepUuOAUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOAKTUBHOCTb, MOJIEKYyJa, DSHEPreTUYECKUNA YpPOBECHbD,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, (HU3UYECKHUE
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJICHHOCTD, MCTAJIIYPrus,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, Q)apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMETHYCCKHUX IIPCIIApPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oO0Iiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeMETHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IOJXO0J0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UJealaMi POCCUICKOTO IPaXKIaHCKOTO 00111eCTBa, MPUHSATHIMHU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh ONBITA MMO3HABATEIBHOM M TPAKTUYECKON NEATETbHOCTH
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U TMOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHKEHUSAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBS3aHHbIE C XUMUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE MOBEJCHUE U MOCTYNKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeW 3J0poBOoro M 0Oe3omacHoro olpasza >KHU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUSI IEHHOCTH TIPaBWJI WHIWBUAYAJIbHOTO M KOJUJIEKTUBHOTO
0€30MacHOT0 TOBEJICHUS B CHUTYyalMsX, YIrpOKAIOIIMX 370pPOBBI0 U JKU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyUYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIHHOM TPAeKTOPUH
obOpazoBanus, Oyaymield nmpodeccuu U peaau3anui COOCTBEHHBIX >KHM3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 1I€JI€COO00Pa3HOr0 OTHOLICHUSI K MPUPOJE, KAaK UCTOUHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATHS JECUCTBUM, MPUHOCAIIUX BpEH OKPYKAIOMIEH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JESITEIBHOCTH HKOJOIMYECKON HaMpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
MPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHON KYyJIbTYpbl, PEIIEHHH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSIIMX B HEM W3MCHCHHW, YMEHHUS JeNaTh
O0OOCHOBaHHBIC 3aKJIIOUYCHHSI HAa OCHOBE HAyYHBIX (AKTOB M HMCIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON IS TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEephIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUU IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOEHHUSI YYEOHOT0 MpenMera «XHUMUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEnu(UKYy METO/OB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATbHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIC
ydeOHbIe TIeUCTBUS B IO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBJICHHBIMHU
HETAMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU W TPOTHBOPEYHS B PACCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHME XUMHYECKOW pEaKIUu — IMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIE MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTEIHHO JIOCTOBEPHOCTU
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3JIMYHbIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHanu3upoBaTh HHPOPMAIUIO PA3IUYHBIX BUIOB U (popMm



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIONh30BaTh HAyYHBIM S3bIK B KayecTBE CpelIcTBa Mmpu paboTe ¢
XUMHAYECKOW WHGPOpMAIUEii: MPUMEHATh MEXMpPEAMETHbIE ((PU3NYECKUe |
MaTeMaTU4YEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiiaieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYSHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(opMyaupoOBaTH BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHUS MO3MLUN B X0J1€ O0CYXKACHUSI U 0OMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbIe peE3yabTaThl OCBOCHUA Kypca «OpraHuyeckas XUMHS»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPAKTHYSCKHUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMe TOHATUS (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHas
0o00JI0YKa aToMa, MOJIEKyJda, BaJIEHTHOCTb, JJEKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUsS, H30MEPHI, TOMOJIOTHYECKUI
psiZ, TOMOJIOTH, YTIJIE€BOJOPOJbI, KUCIOPOJ M a30TCOAEpX AIINE COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIUHEHHUS );
TEOpUU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannyeckux emecTs A. M. bytneposa,
3aKOH COXPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHU; MHPOBO33PEHUYECKHE 3HAHUA, JiekKallhe B OCHOBE IOHHUMAaHHS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTb YMEHHI BBISBJISITh XapaKTepPHbIC MPU3HAKU MOHSITHM,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJbB30BaTh COOTBETCTBYIOIIME MOHSATHUS
IpU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUNA OPraHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIUKY JIJIsi
COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dopMyn OpraHMYeCKMX BELIECTB W YypPaBHEHHM XHMHUYECKHX pEaklu,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHM YCTaHABIMBATH MPUHAJICKHOCTD U3YYEHHBIX
OpraHMYecKUX BEHIECTB IO KX COCTaBYy U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymie COoeJuHEHUM (YrJIeBOIOPObl, KUCIOPOJ W a30TCOJAEpKaIlue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cuctematnueckoit Homenknatype (IUPAC), a takke NpuUBOIUTH TPUBUATBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHUCTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEapUHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, IEeJII0103a, TJIUIIHH);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENEATh BUIBI XHUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytinepoBa s OOBACHEHHS 3aBUCUMOCTH
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH pa3TUYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOMUJIEH, AlleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
TIIALEepUH, (EHOII, aleTalnbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0J03a,  aMUHOYKCYCHas  KHUCJOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKJAY HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BaHUEM CTPYKTYPHBIX (pOpMYyT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MPOTYyKTOB NEePepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIYUCICHHS 1O XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakuuy IO M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTb YMEHUM BIIAJIETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SIBJIEHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CHUCTEMHbIC XUMHYECKHUE 3HAHUS IS
MPUHATUSL PENICHUNW B KOHKPETHBIX >KU3HCHHBIX CHUTYaIUsIX, CBS3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
71a00PaTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIyYeHHE OTUJIEHA U M3YYEHHE €ro CBOWMCTB, KayeCTBEHHBbIE peaKluu
OpraHWYEeCKUX BEIIECTB, JIEHATypalus OCJIKOB MpU HAarpeBaHUU, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C NpPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIAThH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyIupoBaTh BBIBOJBI Ha OCHOBE JTHX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MacCOBOU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh yYMEHUW  COONIOJATh  TpaBUIa  DKOJOTHYECKH
11eJIeCO00pa3HOro TOBENECHHUS B OBITY W TPYAOBOW JEATENBHOCTH B HENISAX
COXpaHEHHMs CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMmbich nokazarens [1JIK, mosicHaTh Ha mpuMepax crocoObl
YMEHBIIECHNUSI W MNPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CIHA0OBUASIIUX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpains mgiag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHHWM SIBJICHHUM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MNPUPOJTHOM CpeliE;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTEIECHb OKHCICHUS, XHUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTHYECKAs THCCOLMALUA, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOW pPEaKIMK, XMMUYECKOE PaBHOBECHUE); TEOPUU MU 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUSI W MPEBPAIICHUA
SHEPIUM MPU XUMHUUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIME B OCHOBE IOHUMAHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BELIECTB U UX MPEBPAIICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY JIs
cocTaBieHus GOpMyJ BEHIECTB M yPaBHEHUM XHUMHUYECKUX PEAKIIUMH,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIC Ha3BaHUS
OTJICJIbHBIX HEOPTraHUYECKHUX BEIIECTB (YrapHbIil ra3, YriIeKUCIbIi ra3, aMMHaK,
raméHasi u3BeCTh, HEral€éHas U3BeCTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUW OMNPENENATh BAJCHTHOCTh M CTCICHBb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/
XUMHUYECKOW CBsI3U (KOBAJCHTHAs, MOHHAs, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCIMHEHUSAX, THUN KPUCTAJIMYECKONW PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHAs, METAJUTMUECKas), XapaKTep CpeJlbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh IPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIe
COeIMHEHUN (MPOCThIE BEIIECTBA — METaUIbl M HEMEeTasulbl, OKCH/IBI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuCTEMBI
xuMuuyeckux snmementoB JI. M. MennesneeBa, UCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHMYECKHUX DJJEMEHTOB U UX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE T'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIIIOBOMY
s eKkTy peakuy, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI Pa3INIHBIX
TUIOB, TOJHBIE W COKpAalEHHbIE YpPaBHEHUSI pEaKIUuid HOHHOrO OOMeEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT O KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MOYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPaX
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEILHO-
BOCCTAHOBUTEJIPHBIX PEAKIMI TMOCPEJCTBOM COCTABJICHHS] 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW pEeaKIUH OT Ppa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHET0 BO3JCUCTBUS (IPUHIIUI
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE TIPOMBIIIIJIEHHOTO TIOJTYUYEeHHSI CEPHOW KUCIIOThI, aMMHaKa, a
Takxe cHOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MacCOBas JIOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM O00bEMY OJHOTO U3
y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEINIOBOTO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJtOaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00paTOpHBIM O0OpYJAOBaHHUEM, a TaKXKe IpaBHIia
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHIMA
AKCTIEPUMEHT (pa310’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaInu3aTopa,
OTIPENICJICHHE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCATHLHOTO
UHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPHWA-aHWOHBI, HA  KAaTHOH  aMMOHHS,  pCIICHUE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hOpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIHX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOIyd4aeMyK U3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOMU
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAaHHOCTh yMEHHHM  COONIOAATh TpaBUJia  DKOJIOTHYSCKH
11e71Ieco00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAaHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOIHOM Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS Ha J>KHUBBIE OPraHU3Mbl OIPEJCIEHHBIX BEIIECTB,
moHuMas cmbicn  mokazatenst [IJIK, moscHAT, Ha npuMepax CIIOCOOBI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICMCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JuekTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pa3znes 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbaeie
YIJI€BOJIOPOIbL:
aJIKCHBI,
aJIKaJEHBbI,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOJA0POJIOB U

uX nepepadoTka

Wroro mo pazueny 13

Pa3znen 3. Kucinopoaconep:xaiue opranu4eckue coeInHeHHsI

3.1 Cruptel. deron 3
AJberuanl.

3.9 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbIe 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTconepxamye OpranHuyecKue coeHeHust

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxu
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HauMenoBaHue KoaunuecTBo 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmsbl padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ileprognueckas
1.1 P 3
chcTeEMa
XUMHAYECKUX
anemenToB 1. 1.
Meupeneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIECTB
XuMH4yeckue
1.3 6 1
peakuuu
Hroro mmo pasneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 MeTtamisl 1
2.2 HemeTtamner 9 1
CBs13b
2.3 2
HEOPraHMYeCKUX U




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb

3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/ Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

[Ipenmet oprannueckoi
XUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHUE U 3HAYCHUE

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKEHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEILECTB

AJKaHBI: cOCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

MertaH u 3TaH —




IIPOCTEMIINE
MIPEACTABUTENN AIIKAaHOB

AJIKEHEBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJEH U NPONUIEH —
MIpOCTENIINE
MIPE/ICTAaBUTENH aJIKEHOB

[IpakTrueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)»

Ankanuensl. byraguen-1,3
1 MeTwiIOyTaauen-1,3.
[Tomyuenne
CUHTETHYECKOTO KaydyKa M
PE3UHBI

10

ANIKMHEIL: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHI PSI.
AlLeTHIEH — MPOCTEUIIHI
MPEACTaBUTEb ATKUHOB

11

Brraucnenns no
YPaBHEHUIO XUMUYECKOU
peakuu

12

ApeHbl: 6€H301 U TOTYOJI.
TokcMYHOCTH apeHOB

13

I'eneTnyeckas CBA3b




YTJIEBOAOPOJIOB,
MPUHAICKAMNX K
pa3IMYHBIM KJIaccam

14

[IpupoHbIE UCTOYHUKHN
YIJIEBOJIOPOJIOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE ra3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

15

[IpupoHbIE HCTOYHUKHU
YTJI€BOAOPO/IOB:
MIPUPOIHBIN ra3 u
MOITYTHBIE HE(QTSHbIE ra3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu

16

KonTtponsHas padota no
pazzaeny «YTIeBOIOpOIbD»y

17

HpeHeJ'IBHBIC OJHOATOMHBIC
CIIMPTHBI: MCTAHOJI U
OTAaHOJI. Boz[opolea;I CBA3b

18

MHoOroaToMHBIC CIIUPTHI:
STUJICHTJIMKOJIb 1
TIIMOCpUH

19

®deHout: cTpoeHUe
MOJIEKYJIbl, PU3UYECKUE U
XMMHUYECKUE CBOUCTBA,




IIPUMEHEHHE

20

AJperuasr;
dbopmManbaeTUI U
aneTanbpaerua. AneTon

21

OAHOOCHOBHBIE
npenenbHble KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U

YKCYCHast

22

[IpaxTueckas padora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

23

CreaprHOBas ¥ OJICMHOBAs
KHUCJIOTHI, KaK
MIPEICTAaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

MbiI1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOILIEE IEHCTBUE

25

CrnosxHble 3(Upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
kucnot. ['uaponus
CIIOXHBIX 3(UpPOB

26

Kupsl: runpomnus,
IIPUMEHEHMUE,
Ouosornyeckas poib
KUPOB




27

VYrieBoasl: COCTaB,
KJTaCCU(UKAITHS.
Baxneiimue
MPEACTABUTENH: TIIIOK03a,
bpykTO3a, caxapo3a

28

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIMMEPEI

29

KonTpossHas padbora no
pazneny
«Kucnmopoacoaepxaine
OpraHUYECKUe
COCOANHCHUSD)

30

AMWHEBI: METHJIAMHH U
AHUJINH

31

AMHWHOKHCIOTEI KaK
amdoTepHbIe
OpraHUYECKUE
COEIMHEHMS, X
OMOJIOrMYECKOE 3HAUCHHE.
Ilentnabl

32

benku kak npupoHbIe
BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TOHATUA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN




OCHOBHBIE METOIbI

CHHTE3a
34 | BBICOKOMOJICKYISIPHBIX 1
coequHeHui. [ImacTMmaccer,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KJIACC

Ne i/ Tema ypoka
KoauuecTBO 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Kourpoububie | IIpakTuyeckue
Bcero
padoTshI padoThI

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIlis aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX
2 anemeHToB /JI. . MenzeneeBa, uxX CBI3b C COBPEMEHHOUN TEOpUEN
CTPOEHHUSI aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUS CBOfICTB XUMHUYCCKUX DJIECMCHTOB U UX
COCIMHEHUH TI0 TPyNIaM U MepuoaaM. 3HaYCHHE MePUOINIESCKOTO
3aKOHA U CUCTEMbI XUMHYeCKuX dneMeHToB /.M. Mennaeneesa B
Pa3BUTHUHU HAYKH

CTpOGHI/IC BCIICCTBA. Xumudaeckas CBA3b, eé BUJbI; MCXaHU3MbI
O6pa3OBaHI/IH KOBaJICHTHOM CBS3H. BO,Z[OpO,Z[Haﬂ CBA3b

BanenTHOCT®D. :‘)J'IGKTpOOTpI/II_IaTeJ'II)HOCTB. CreneHb OKHCIICHHS.
BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIAPHOT'O CTPOCHUA

ITonsarue o JUCIICPCHBIX CUCTEMAX. HcTunHBIC M KOJIJIOUIHBIC PaCTBOPEIL.
MaccoBas goJs BellecTBa B pacTBoOpEC

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATYpa HCOPTaHUYICCKUX COCJIMHEHMH.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX BCUICCTB, PA3JIMYHBIX KJIACCOB

Knaccugukanus XuMHUUeCKUX peakluii B HEOPraHn4ecKoi 1
8 OpPraHMYECKON XUMUU. 3aKOH COXPAHEHHS MacChl BELIECTB; 3aKOH

COXpPAaHCHUA U MMPECBPAIICHUA SHECPIUU IIPU XUMHUUYCCKUX PCAKIIUAX




Ckopoctb peakiuu. OOpaTuMbie peakiiuu. XUMHYECKOE PAaBHOBECHE

[Ipaktudeckas padora Ne 1. «BnusiHue pa3indyHbIX GaKTOpPOB HA

10 CKOPOCTb XUMHUYECKON PEAKLIAI)
OnexTponauTHueckas qucconuanus. [loHsTue o BOIOpOAHOM IOKa3aTele

11| (pH) pactBopa. Peakuiuu nonHoro oomena. ['uipoian3 opraHuyeckux u
HEOPraHUYECKUX BEIIECTB

12 OKHCANTENBEHO-BOCCTAHOBUTEbHBIE peakiu. [loHsTre 00 anexkrponnse
pacmiaBoB U pacTBOPOB COJIEH

13 | KonTtposbHas padoTa 1mo pasneny «TeopeTHdecKrue OCHOBBI XUMHM
Merannel, ux noJyioxkenue B [leproauyeckoit cucteMe XUMHYECKUX

14 | »snementoB JI. 1. MenneneeBa u 0coOOEHHOCTH CTpoeHUst aToMoB. OO01mne
(uznyeckue cBOicTBa METANIOB

15| CnnaBsl METAIIOB. DJIEKTPOXUMHYECKHUH PSIJT HATIPSKEHUH METaNIOB

16 XHUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, KAJIWHA, KaJIbITHH,
MarHui, aJJlOMUHANA) U UX COCTUHEHUN

17 | Xwumuveckue CBOHCTBA XpOMa, MEJIU M UX COCAMHCHUI

18 | Xumuueckue CBOMCTBA IIMHKA, JKeJe3a U UX COEeTMHEHMI

19 [IpakTrueckas padota Ne 2. "Pemienne sKkCiepuMeHTAIBHBIX 3a]1a4 110
teme «Metaiubi»"

20 Hemeramnnel, ux nonoxenue B [leprnoanueckoit cucteMe XUMHUECKUX
anemenToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB

21 duznyecKue CBOMCTBa HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha
pUMepe KUCI0Poaa, cepsl, pocdopa U yrieposa)

22 | XuMUYecKHe CBOWCTBA TaJIOTEHOB, CEPhl M MX COSAMHEHUN

23 | XuMunyeckue CBOHWCTBA a30Ta, (hocoppa U UX COSTUHEHUN




24 | XuMuYecKrue CBOWCTBA YIiiepoJia, KPEeMHHUS U UX COSAUHEHHH
25 | IlpuMmeHEeHHE BaKHEHIINX HEMETAUIOB ¥ MX COCTUHCHHIA
O06o0mIeHne 1 cucTeMaTru3anus 3HaHui 1o Teme «HemeTramsy.
26 | BrluncieHus Mo ypaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI
97 [IpaxTueckas padota Ne 3. «PemieHne skcriepuMeHTalIbHbBIX 3a/1a4 110
teMe "Hemeramnsr"»
28 | KonTpomnbpHas paboTa mo Temam «Metaius» u «Hemeramibny
29 Heopranuueckue u oprannyeckue Kuciotel. Heoprannueckue u
OpraHMYecKre OCHOBaHUS
30 AmboTepHbIe HEOPraHUYECKHE U OPraHUYECKHe COCTUHEHUSL.
['eneTnyeckas CBSI3b HEOPraHWUYECKUX U OPraHUYECKUX BEIIECTB
31 Ponbs xumuu B obecrieueHnn SKOJIOTHIECKOH, IHEPIETHIECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUU MEIULIUHBI
32 [IpencraBienust 00 OOMKX HAYYHBIX MPUHIMIAX TPOMBIIIIEHHOTO
MOJTY4YEHUS BaKHEUILINX BEIIECTB
33 | YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB
34 | Xwumus u 310pOBbE YETOBEKA
OBIIEE KOJIMYECTBO
YACOB I10 34
[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
» Xumus, 11 xknace/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 10 xknacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anekrporHad mkoJia (resh.edu.ru)

LHOC Mos IlIkoima (myschool.edu.ru)



https://resh.edu.ru/
https://myschool.edu.ru/
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