HOACHUTEJBHASA 3AIINCKA

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

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

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

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



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

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

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

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

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



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

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

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

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



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMHU LEAIMH HM3YyYEHHsI IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBAsITOTCA:

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 ooimero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA 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), NOLyYeHue U npumereHue. TOKCUYHOCTD



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

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

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

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

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

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

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

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

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

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

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

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



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

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

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

Pacuérnsle 3anaun.

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

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

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

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

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

BbicokoMouiekyJIsipHbIe COeIUHEHM s

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

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

MexnpeaMeTHbIe CBS3H.



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

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

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

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

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

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

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

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

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

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



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

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

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

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

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

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

PacuérHble 3anaumn.

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

Heopranuuyeckast xumusi

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

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

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



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

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

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

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

PacuérHble 3anaumn.

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

XUMHUA U KU3Hb

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

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

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

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

MexnpeaMeTHbIe CBS3H.

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

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



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

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

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

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



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

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

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

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

HaJINYMe MOTUBALUU K O0yUEHHUIO;

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

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

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

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

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

1) rpak1aHCKOr0 BOCIIMTAHUS:

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

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



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

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

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

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

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

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

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

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

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

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

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

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

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

5) Tpy10BOr0 BOCIIMTAHMS:

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

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



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

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

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

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

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

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

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

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

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

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

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

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

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



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

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

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

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

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

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

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

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

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

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

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

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

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



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

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

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

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

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

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

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

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

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

3) padora ¢ ungopmanmein:

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



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

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

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

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

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

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

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

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

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

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

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XMMHUU B TO3HAHWUU SIBIICHUU
Opupoabl, B  (OPMUPOBAHUM  MBIIUICHUS U KYJbTypbl JIMYHOCTH, €&



(GyHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS IPAKTUISCKUX 337129
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOU
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIIME TOHATHA (XUMHYECKHM 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIA CKeNeT, (PyHKIHOHAJIbHAs TIpyImIa,
paavKai, U30Mepus, H30MEPbI, TOMOJOTHYECKHI Psil, TOMOJIOTH, YIJIEBOJOPOMBI,
KHCIIOPOJI M a30TCOAEPIKAIINE COEIUHEHHS, MOHOMEp, MOJHMMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHMUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalume B OCHOBE MOHMUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (PAKTOJIOrMUECKHE CBEJAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTepHbIE MPU3HAKUA TOHSITHIM,
yCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHSITHUS MpPU
ONKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPAILCHUI OPraHUYECKUX COEANHEHUI;

c(OpPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpali€HHOM)
bopMyn OpraHMYECKMX BEHIECTB UM ypPaBHEHUH XHMMHYECKUX pEaKIHil,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WILIIOCTPALUU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJJICKHOCTh H3yUYECHHBIX
OpraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K ONpPEAeIEHHOMY
KJIacCy/Tpynne COeAUHEHUN (yIJIEeBOAOPOABI, KHUCIOPOA U a30TCOAEpIKalIUe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHMsI), JlaBaTh WM Ha3BaHUS IIO
cuctematuueckoit HomeHknatype (IUPAC), a Takke npuUBOIUTH TPUBUATILHBIC
Ha3BaHUSl OT/AEJbHBIX OpPraHUYECKUX BEUIECTB (ITHIICH, MPONWIEH, alleTUJIEH,
ATWICHIJIMKOb, TJIHLEPUH, (eHol, (GOpMalIbIEruj, aueTaiblerul, MypaBbUHA
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCII0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(OpPMHPOBAHHOCTh YMEHHS OIpPEAENATh BHAbBl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCUHEHUSAX (OAUHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS] MacCChl BEILIECTB;



chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENEH pPAa3ITHUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, INMPOIMJICH, aleTHJICH,
Oyranuen-1,3, merwnOyraguen-1,3, OeH30J7, METaHOJ, 3TAaHOJ], STUJIEHIJIMKOJb,
TJIALEePUH, (PEHOJ, aleTalbJerui, MypaBblHasl M yKCyCHasi KUCIOTHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WIUTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIIMHA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (He(pTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX IEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE TIPOAYKTOB IepepabOTKH;

c(hOPMHPOBAHHOCTh YMEHHUHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SBJICHUN (HaOII0/IeHNne, U3MEPEHUE, HIKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCITOJI30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIIECTBAMH H WX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MPAaBWIIA MOJIb30BAHUS XUMHUECKOU
MOCy/ZI0O U J1TabOpaTOpHBIM O00OpYJOBaHHWEM, a TaKXe IpaBWia OOpAICHUS C
BEII[ECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB MTPU HArPEBAHUH, TTOJTYUCHHE
STWICHA W W3YyYCHHE €ro CBOWCTB, KA4YECTBEHHBIC PEAKIMU OPTaHUYCCKUX
BEII[ECTB, JICHATypaIusi OENKOB IMPU HArpeBaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpU OOpalieHuu C
BCIIECTBAMH M J1a0OpPaTOPHBIM OOOpPYAOBAaHHEM, TIPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aliCH YPAaBHCHHHA COOTBETCTBYIOIINX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIUIO, TIOJIy4aeMYyK) U3 pa3HBIX HMCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, aTEpHET 1 Npyrux);

chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBWJa  DKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUSI CBOETO 3JI0POBBbSl M OKPYKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JCHCTBUS Ha JKUBBIC OPraHW3MBbl ONPEJACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbIci Tokazatens [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TIPEJAOTBPAIICHUST HX BPETHOTO BO3ACHCTBHS Ha OpPraHuU3M
YEeJIOBEKA,;

JUISL O0YYarOIIMXCS ¢ OrpaHUYECHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS: YMEHHE
IPUMEHATh 3HAaHHS OO0 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMHYECKHUX SBIICHUI;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuil JI. bpaitnsg mis 3anmucu XUMHUYECKHX

dhopmyI.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOwas M HeopraHuyeckas
XUMUS» OTPAKAKOT:

c()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XMMHMUYECKOH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJM XHMHHM B TIO3HAHUU SIBICHUI
opuponabl, B  (HOPMHUPOBAHMM MBIIUIEHUS U KYJIBTYpPHl JIMYHOCTH, €&
(GyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHHs] MPAKTUYECKUX 3314
U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 370POBBI0 M IPHUPOJHOU
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarolie MOHATUS (XUMUYECKHM 3J€MeHT, aToM, M30Tol, S-, p-, d-
AJIEKTPOHHBIE OpOMTANM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIbHOCTh, CTENIEHb OKHUCIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHas1, MOHHAsI, METAJUIMYECKas, BOJOPOIHAs ), KpUCTAJUIMYECKas PelIETKa,
TUINBI ~ XUMHUYECKHX  pEaKUUd, pacTBOp, AJIEKTPOJIUTHL,  HEJIEKTPOJIMTHI,
AJIEKTPOJIMTUYECKAs] JTUCCOLMALINSA, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEaKIuu, XUMHYECKOE€ PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKOM JIHcconnanuu, nepuoaudeckuii 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUs W NPEBPALLEHUS SHEPIUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAIIME B OCHOBE MOHMMAaHUS MPUYMHHOCTU M
CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHUH U 0€30M1aCHOM MCHOJIb30BaHUHM BaXXHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MNPU3HAKUA MOHITHIMA,
YCTaHABJIMBATh MX B3aMMOCBSA3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHSITHUS NpHU
ONKMCAHUY HEOPTAHUYECKUX BEIIECTB U UX NPEBPALLECHUN;



c(OpMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMM XUMHUYECKHX peakuui,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTIECIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIbIA ra3, aMMUaK, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS COMNA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENIATh BAJIEGHTHOCTh U CTETIEHb OKUCICHMUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BHUJ XWMHYECKOMN
CBSA3M (KOBaJ€HTHas, MOHHAs, METAIUIMYECKasl, BOJOPOAHAs) B COCAUHEHUSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasd,
MOHHAas1, METAJUINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PacTBOpPaxX HEOPIaHUYECKUX
COCIUHECHUM,

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K ONpPENEIEHHOMY Kiaccy/Tpymie
COEMHEHUH (MPOCThIE BEIIECTBA — METAIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBaHMUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3aKoHa /1.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO
U IPOTHOCTUYECKYIO QYHKIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepnoguyeckor CHCTEMBI
xumuueckux snmemeHToB JI. M. MenaeneeBa, MCMONb3ys MOHATHSA «sS-, p-, d-
AIIEKTPOHHBIE opouTtanm, «3HEpPreTUYECKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMYECKHX DJIEMEHTOB U MX COCIUHEHUI
0 repuoaaM u rpynnam llepuonnueckon cucrtemMpel XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

c(OPMUPOBAHHOCTb ~YMEHUM  XapakKTepu3oBaTh (ONUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKHX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DULUUPOBATH XUMHUYECKHUE PEAKIUH 10
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlnK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTb YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIUM Pa3IUYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUSI pPeaklUii HOHHOO OOMEHa, YYUThIBAs
YCJIOBUS, ITPY KOTOPBIX ATU PEAKIIMU UAYT 10 KOHLIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIHMH, MOATBEPKIAOLINE
KayeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPIaHMYECKUX BEIECTB, pAaCIO3HABATh



ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbIBaThb CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATHUX PEaKINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHWMHUUYECKHE TIPOIECCHI,
JIeXKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHUSI CEPHOM KHCIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOLIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBRA;

c(hOpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUMN Ta30B
MIPU XUMUUYECKUX PEaKIMSIX, MAacChl BEIlleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU
BEI[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHHM COOIOIATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCyI0l U JTabOpaTOpPHBIM O0OpPYJOBaHUMEM, a TaKXKEe MpaBUiia OOpAIlCHUS C
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATh M BBINOJHATH XUMHUUYECKUU
AKCIEPUMEHT (pa3fioKEeHUEe MEePOKCUAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpEeNeNICHHEe Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO
WHANKATOPA, BIUSHUE PA3NTMUYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOW pEeaKIlnw,
peaklMd MOHHOTO OOMEHa, KAayeCTBEHHbIE peaklMu Ha cylbdar-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUSI, PEIICHHE IKCIEPUMEHTAIbHBIX 3aJay M0
teMaMm «Metamne» U «Hemeramnsy) B COOTBETCTBUM C MpaBWJIAMH TEXHHUKHU
0e30MacHOCTH TIPU OOPAIlEHUH C BEIIeCTBAaMHU U JabOpaTOPHBIM 00OpPYJAOBAHHUEM,
MPEACTABIATh PE3YyJbTaThl XUMHUYECKOTO0 JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakuuil u (HOpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIMIo, TMOJy4YaeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBWJa  DKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS M OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH



OTIaCHOCTB BO3JICHCTBHS Ha KMBBIE OPTaHU3MBI ONPEICAEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CrocoObl yMEHBIICHHS W
MPEOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMCHTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOAAaX ITI03HAHWS BEIICCTB U
XAUMHUYECKHX SIBJICHUH;

JUISL  CIIETIBIX M CINA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MHCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemMy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeEM (undposbie)
Ne i/m Kontposbnsie | IIpakTnyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMUH
[Ipenmer opranunueckoit xumuu. Teopus
P P P bu6nmoreka [JOK
1.1 CTPOEHMSI OPraHUYECKUX COCTUHEHUM A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yraesogopoasl
2.1 [IpenenbHbIe YIIIEBOAOPOABI — aJKaHbI 2 bubmmorexa [OK
' pea y AOPOA https://myschool.edu.ru/
)9 HenpenenbHble yriueBogopoabl: aaKeHBl, 6 1 bubnnorexa [IOK
' aJIKaIME€HbI, AJTKHUHbI https://myschool.edu.ru/
bubmnoreka [HOK
2.3 A 2
POMATHHCCKHE YIJICBOAOPOALT https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U 3 | bubmuorexa [JOK
' uX repepaboTka https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nen 3. Kucsopoacoaep:kaniue oprannyeckue coeTuHeHust
Bbu6nuoreka [JOK
3.1 Crouptsl. @eHon 3
p https://myschool.edu.ru/
3.2 Aunpaeruasl. KapOoHOBBIE KMCITOTHI. 7 1 bubnnorexa [JOK



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

CrnoxxHbIe 2(UPBI

https://myschool.edu.ru/

butmmoreka [JOK

33 YTaeBozEL 3 https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaepxkaiiye opraHudeckue coelMHeHust

4.1 AMUHBI. AMUHOKHCTIOTHI. benku 3 ngi;iiiﬁ;j&%u‘m/
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKYJISIPHBIE COCAUHEHHS

5.1 ITnactmaccel. Kayuyku. Boigokna 2 ngj;iiiiﬁi&%um/
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



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

11 KITACC

KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m Konrtpoubnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnuecknii 3akoH
bu6mmoreka [JOK
1.1 u [lepuoanueckas cucremMa XUMHYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menneneepa
12 Ctpoenue BemiecTBa. MHOTOOOpasue 4 bubmuorexa [JOK
' BCIIECCTB https://myschool.edu.ru/
but6mmoreka [JOK
1.3 X 6 1 1
MIMITHCCIHE peaKivin https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 2. Heopranuveckasi Xumust
bu6mmoreka [IOK
2.1 Merasbr 6 ! https://myschool.edu.ru/
bu6mmoreka [{OK
2.2 Hewmeraner 0 ! ! https://myschool.edu.ru/
)3 CBsI3b HEOPTAaHUYECKUX M OPraHUYECKUX ) bu6nuoreka [{JOK
' BCIIECCTB https://myschool.edu.ru/
Hroro no pazaeny 17
Pazgea 3. Xumus u :Ku3Hb
bubmuoreka [JOK
31 XUMH HKH3HE 4 https://myschool.edu.ru/



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

Uroro no pazneny

OBULIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

34




INOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
KosanvecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka KonTpoasubie | IlpakTuueckue H3y"CHHU
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI b
pecypcsl
I[IpeaMeT OpraHudYecKol XUMHH, & . 08.00 Brbmiorexa LIOK
BO3HUKHOBEHHWE, PA3BUTHE U 3HAUCHHE ' hitps://myschool.edu.my/
Teopus cTpoeHUsE OPraHUuYECKUX bubnmoreka [IOK
coenuuenuit A. M. Bytineposa, eé 1 15.09 | https://myschool.edu.ru/
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasnenue o knaccuduxanuu
opranuyeckux BeuiecTB. Homenknatypa bubmorexa HOK
' 1 22.09 https://myschool.edu.ru
(cucremaTuveckasi) U TPUBHAIbHBIC /
Ha3BaHUs OPraHUYECKHUX BEILECTB )
bu6nmoreka [JOK
AJIKaHBI: COCTaB U CTPOEHUE,
N 1 29.09 https://myschool.edu.ru
TOMOJIOTUYECKUM PsiJT /
. bu6mmoreka [JOK
MertaH u 3TaH — OpocTeuIre
1 06.10 https://myschool.edu.ru
NpEICTaBUTENN aIKaHOB /
Bbu6nuoreka [JOK
AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 13.10 https://myschool.edu.ru
/
. bu6mmoreka [JOK
DTUJIEH U IPOMUIEH — MpOocTeiiime
1 20.10 https://myschool.edu.ru

OpCACTABUTCIIN AJIKCHOB

[
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[IpakTuyeckas padora Ne 1. «Ilomyuenue

bu6mmoreka [JOK

8 . 10.11 https://myschool.edu.ru
STHJICHA U U3yYEHHUE €T0 CBOWCTBY /
Ankanuensl. byranuen-1,3 u bu6mmorexa [JOK

9 MeTunoyTaauen-1,3. [lomyuenue 17.11 https://myschool.edu.ru
CHUHTETUYECKOTO KaydyKa ¥ PE3UHBI {
AJKMHBI: COCTaB U OCOOEHHOCTH
CTPOCHUSI, TOMOJIOTHUECKUN PST bubmorexa HOK

10 p ’ . AR 24.11 https://myschool.edu.ru
AneTtuieH — npocTermunit /
pEACTaBUTENDb aJIKUHOB )
Brrunciienus o ypaBHEHHIO XUMHYECKON bubmorexa LHOK

11 P 01.12 https://myschool.edu.ru
peakuuu /

bubnnoreka [HOK

Apenbl: 6eH301 U TOJIyol. TOKCHYHOCTh

12 P Y 08.12 https://myschool.edu.ru
apeHoB /
I'eHeTndeckas CBA3b YIIIEBOIOPOIOB bubmotera [IOK

13 4 P ’ 15.12 https://myschool.edu.ru
MIPUHAICKANINX K Pa3IMYHBIM KJIaccaM /
[IpupoaHbie UCTOYHUKH YTIEBOIOPOJIOB: bu6mmoreka [IOK

14 MPUPOJIHBIN Ta3 U MOMYyTHHIE HEPTSIHBIE 22.12 https://myschool.edu.ru
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu [
[IpupoaHBIE ICTOYHUKH YIJIEBOIOPOIOB: bubnnorexa [IOK

15 MIPUPOHBINA Ta3 U MOMyTHBIC HeDTIHBIC 12.01 https://myschool.edu.ru
ras3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu [
KonTponbHast pabota no pazzaen bubmorexa HOK

16 P P P Y 19.01 https://myschool.edu.ru
«YTneBogopoash» /

17 IIpenenbHbIe OHOATOMHBIC CIIUPTHI: 26.01 Bbubanorexa [TOK
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MCTAHOJI ¥ 3TaHOJI. BOI[OpOIIHaSI CB3b

https://myschool.edu.ru
/

MHoroaTtoMHEIE CIIMPTHBI: OTUJIICHTJINKOJIb

bu6nuoreka [JOK

18 02.02 https://myschool.edu.ru
Y TJIUICPUH /
@DeHOII: CTPOCHHUE MOJIEKYJIBI, bubnnorexa [IOK
19 (bu3MYecKre 1 XMMHUYECKHE CBOMCTBA, 09.02 https://myschool.edu.ru
PUMEHEHHE [
Anpaeruabl: hopManbaeTua U bubmmorexa [TOK
20 - @OP 16.02 https://myschool.edu.ru
aneTanpaeruy. AIeToH /
OIHOOCHOBHBIE IIPEIETbHBIE bubnnorexa [JOK
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U 23.02 https://myschool.edu.ru
YKCyCHas /
. bu6mmoreka [JOK
[Ipa eckast padota Ne 2. «CBoiicTBa
22 PaKTi p . 01.03 https://myschool.edu.ru
pacTBOpa YKCYCHOM KHCIIOTBI /
CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK bubmnoreka [HOK
23 MPEACTABUTENM BBICIINX KapOOHOBBIX 08.03 https://myschool.edu.ru
KHCJIOT [
bubmnoreka [HOK
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
24 . 15.03 https://myschool.edu.ru
KHCJIOT, UX MOFOIIIEE JICHCTBHE /
CnoxxHbIe 2(DUPBI KaK TPOU3BOHBIC bubnnorexa HOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX 22.03 https://myschool.edu.ru
3¢upoB [
Kupsl: TUIPOIN3, MPUMEHEHHE bubmmorera [IOK
26 Pl P > 1P ’ 05.04 https://myschool.edu.ru

Ouoyiorunyeckas POJIb KUPOB

[
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YraeBoasl: COCTaB, KHaCCI/I(I)I/IKaHI/IH.

bubnnoreka [HOK

27 Baxwueliye npeacTaBUTeNu: riI0K03a, 1 12.04 https://myschool.edu.ru
bpykTo3a, caxaposa [
Kpaxman u nemmrosno3a Kak mpupoIHbIe bubnmorexa [IOK
28 P pup 1 19.04 https://myschool.edu.ru
MOJIUMEPBI /
KonTponbHas paboTa mo pazueny bubnnorexa HOK
29 «Kucnopoaconepxaiine opraHuuecKue 1 26.04 https://myschool.edu.ru
COCITMHCHU S /
bu6nmnoreka [JOK
30 AMUHBI: METHUJIAMHUH 1 aHUJIH 1 03.05 https://myschool.edu.ru
/
AMHMHOKHCIIOTHI Kak aM(pOTepHbIE bubmuoreka [JOK
31 OPraHNYECKUE COCTUHEHUS, UX 1 10.05 https://myschool.edu.ru
Oouosornueckoe 3HaueHue. [lenTumbr [
benku xak npupoaHbIe bubmorexa LOK
32 prp 1 17.05 https://myschool.edu.ru
BBICOKOMOJICKYJISIPHBIC COSMHEHUS /
OCHOBHBIE TOHSTHS XUMHUHU buGnnorexa [IOK
33 . 1 24.05 https://myschool.edu.ru
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI /
OCHOBHBIE METObI CHHTE3A bubmuoreka [{OK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1 31.05 https://myschool.edu.ru
[TnacTmacchel, Kaydykd, BOJIOKHA [
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KITACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Jlara
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI !
pecypchbl
. Bbubnuoreka [JOK
XUMHUYECKUH 3IeMEHT. ATOM.
1 05.09 https://myschool.edu.ru
DneKTpOoHHas KOHPUTypalus aTOMOB /
[lepuoanueckuii 3akoH u [lepronuueckas
bubmnoreka [HOK
CHCTEeMa XUMHYEeCKHUX d1eMeHToB J]. W.
. 1 12.09 https://myschool.edu.ru
MenneneeBa, MX CBsI3b C COBPEMEHHOM /
TEOpHUEH CTPOCHUSI aTOMOB il
3aKOHOMEPHOCTH U3MEHECHHS CBOHCTB
XUMHUYECKHUX DJIIEMEHTOB U UX COETUHEHUI
bubnnoreka IIOK
10 TPYMIaM U NepruoaaM. 3HauYeHUE
1 19.09 https://myschool.edu.ru
MEPUOINYECKOTO 3aKOHA U CUCTEMBI /
XUMHYECKUX d1eMeHTOoB J[.1. MeHneneeBa )
B Pa3BUTHH HAYKH
CtpoeHnue BemecTBa. XMMHUECKast CBA3b, bu6mmnoteka LIOK
e€ BUJIbI; MEXaHU3MbI 00pPa30BaHUS 1 26.09 https://myschool.edu.ru
KOBaJICHTHOM CBsi3H. BogopoHas cBA3b /
BaneHTHOCTB. DNIEKTPOOTPUIIATETHLHOCTD.
Bbubnuoreka [JOK
Crenens okucieHus. BemniecTsa
1 03.10 https://myschool.edu.ru
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO /
CTPOCHHS )
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnnorexa [JOK
WcTuHHbBIE U KOJIJIOUIHBIE PACTBOPBI. 1 10.10 https://myschool.edu.ru

MaccoBas 1107151 BEIIECTBa B pacTBOPE

[
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Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COEAMHEHUN.

Bbu6nuoreka [JOK

7 17.10 https://myschool.edu.ru
['eneTuuveckas cBsi3b HEOPraHUUYECKUX /
BEIIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanuys XuMA4eCKUX peakiuii B
HEOPTraHWYECKON U OPraHUYECKON XUMHH. bubmmorexa [JOK

8 3aKOH COXpaHEHHUsI MACChl BEIIIECTB; 3aKOH 24.10 https://myschool.edu.ru
COXpaHEHHUS U MPEBpaIICHUs SHEPTUU TPU [
XUMHYECKHUX PEaKIHIX
Cxopoctb peakiun. OOpaTuMble peakiuu. bubmmorexa [TOK

9 07.11 https://myschool.edu.ru
XUMHUYECKOE paBHOBECHE /
[Ipaktuyeckas padora Ne 1. «BnusiHue bub6nuoreka [IOK

10 pa3nu4HbIX (PaKTOPOB HA CKOPOCTh 14.11 https://myschool.edu.ru
XUMHYECKON PEeaKIIHI» [
DNEKTPOIUTUYECKAS UCCOIUAIIHSL.
[TonsTue o BomopoaHom nokasaresne (pH) bubnnoreka [HOK

11 pactBopa. Peakiiu nHoHHOTO 0OMEHa. 21.11 https://myschool.edu.ru
I'uapou3 opraHuIecKux u [
HEOPraHUYECKUX BEIIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

12 peakuuu. [TonsTre 00 31eKTpoIN3e 28.11 https://myschool.edu.ru
pacIyiaBoB ¥ pacTBOPOB COJIEH [
KonTponpHast paboTa mo pazaeny bubmorexa [IOK

13 05.12 https://myschool.edu.ru
«Teoperndeckre OCHOBBI XUMHUM» /
MerTanbl, X MOJOXKEHUE B bubmmoreka [{OK

14 ITeproaUUECKOM CHCTEME XUMHYECKUX 12.12 https://myschool.edu.ru

anemenToB /I. 1. MenpeneeBa u

[
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0COOCHHOCTH CTpOEHHUsI aTOMOB. O01I1e
¢duznyeckue cBoCcTBa METAIJIOB

CIuraBel METAJIOB. SHGKTpOXI/IMI/IHeCKI/Iﬁ

bubnnoreka IIOK

15 . 19.12 https://myschool.edu.ru
PAI HANPSDKEHU METAJIJIOB /
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX bubmmoreka [JOK
16 METaJUIOB (HATPH, Kaauil, KaabIui, 26.12 https://myschool.edu.ru
MarHui, aJllOMUHUN) U KX COETMHEHUI [
. bu6mmoreka [JOK
XUMUYECKUE CBOWCTBA XpOMa, MEIH H UX
17 . 09.01 https://myschool.edu.ru
COCTUHEHUI |
. bubnnoreka I[IOK
XHUMHYECKHE CBOMCTBA ITMHKA, JKeJIe3a U UX
18 . 16.01 https://myschool.edu.ru
COCTMHCHHM /
[Ipaktuyeckas paGora Ne 2. "Pemenune bub6nuoreka [IOK
19 IKCIEPUMEHTANIBHBIX 3a/1a4 110 TEME 23.01 https://myschool.edu.ru
«Mertamapi»" {
Hewmeramibl, uX MojJ0XeHHUE B
. bu6mmoreka [JOK
[Tepuoaudeckoii cuCTeMe XMMHYECKHUX
20 30.01 https://myschool.edu.ru
snemenToB . 1. MenaeneeBa u /
OCOOEHHOCTH CTPOEHHUS aTOMOB )
duzndeckue CBONCTBA HEMETAILIIOB. bu6mmoreka [{OK
21 AnoTponus HEMETAILIOB (Ha IPUMEpE 06.02 https://myschool.edu.ru
KHCIIOpo/1a, cephl, pocdopa u yriepoza) [
. bu6mmoreka [JOK
XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U
22 . 13.02 https://myschool.edu.ru
UX COCTUHEHUI /
7 XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u 20.02 bubmuoreka [JOK

HUX COeIUHECHHUN

https://myschool.edu.ru
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/

XVMHYECKUE CBOWCTBA yIiIepoia, KpEMHUS

bu6mmoreka [JOK

24 . 27.02 https://myschool.edu.ru
U UX COCAUHEHHI /
. bu6nuoreka [JOK
[IpumMeHeHre BAXKHEUITNX HEMETAIIOB 1
25 . 05.03 https://myschool.edu.ru
UX COCIUHCHUI /
O0o0mIeHre U CHCTEMAaTH3allsl 3HAHUH 110
bubnnoreka [HOK
teme «Hemeramiby. Beraucnenus mo
26 . 12.03 https://myschool.edu.ru
YPaBHEHUSM XUMHUYCCKUX PEAKIIUN 1 /
TEPMOXUMHUYECKHUE PACUETHI )
[TpakTrueckas pabota Ne 3. «Pemienue bubnnorexka [IOK
27 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME 19.03 https://myschool.edu.ru
"HemeTamisr"» [
bu6mmorekxa [JOK
KoHTposnbHas pabota 1o Temam
28 02.04 https://myschool.edu.ru
«Metamel» u «HemeTamsn» /
Heopranuueckue u opranuyeckue bubnuoreka [IOK
29 kuciotel. Heopranmueckue n 09.04 https://myschool.edu.ru
OpPraHUYECKUE OCHOBAHUS [
AmMoTepHbIe HeOpraHNYECKHe U
bubnnoreka IIOK
opraHnyeckue coequHeHus. [ eHeTnueckas
30 16.04 https://myschool.edu.ru
CBSI3b HEOPTaHMYECKHUX U OPTaHUIECKUX /
BEIIIECTB )
Poap xumunm B obecieueHun
N N bu6mmoreka [JOK
9KOJIOTHUYECKOM, SHEPTeTHUECKON 1
31 . 23.04 https://myschool.edu.ru
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH /
MEIUIUHBI )
32 IpencraBneHust 00 OOIMINX HAYIHBIX 30.04 bubmmoreka [TOK
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MPUHITUTIAX TPOMBIIIICHHOTO MOJTYYSHUS
Ba)KHEUIIINX BEIIECTB

https://myschool.edu.ru
/

bubnnoreka IIOK
33 UYenoBek B MUpE BEIIECTB U MATEPHUAIIOB 1 07.05 https://myschool.edu.ru
/
bu6nmnorexa [JOK
34 XUMHUS U 370POBbE YEIIOBEKA 1 14.05 https://myschool.edu.ru
/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET






