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HOACHUTEJBHASA 3AIINCKA

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

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

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

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



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

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

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

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

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



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

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

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

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



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

e (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK BaKHEUIIEH
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 (QopmHupOBaHUE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MMO3HAHUS
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 YMEHHUH U CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C HAOJIOIEHUEM
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).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

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

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

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

Yraesoaopoasl

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

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

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

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

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



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

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

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

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

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

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

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

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

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

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

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

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



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

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

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHne aMMHAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3aumopeiicTBue Kpaxmaia € HOAOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

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

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

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

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

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

BbicokoMouiekyJIsipHbIe COeIUHEHM s

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

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

MexnpeaMeTHbIe CBS3H.



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

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

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

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

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

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

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

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

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

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



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

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

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

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

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

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

PacuérHble 3anaumn.

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

Heopranuuyeckast xumusi

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

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

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



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

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

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

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

PacuérHble 3anaumn.

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

XUMHUA U KU3Hb

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

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

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

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

MexnpeaMeTHbIe CBS3H.

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

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



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

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

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

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



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

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

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

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

HaJINYMe MOTUBALUU K O0yUEHHUIO;

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

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

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

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

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

1) rpak1aHCKOr0 BOCIIMTAHUS:

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

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



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

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

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

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

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

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

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

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

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

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

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

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

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

5) Tpy10BOr0 BOCIIMTAHMS:

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

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



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

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

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

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

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

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

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

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

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

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

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

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

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



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

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

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

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

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

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

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

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

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

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

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

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

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



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

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

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

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

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

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

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

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

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

3) padora ¢ ungopmanmein:

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



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

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

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

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

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

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

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

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

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

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

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXXaroT:

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



Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATHUA (XMMUYECKUM DJIEMEHT, aToOM, »JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPONHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectBs A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIUKY MJis
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopmMys1 OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yriIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHol, (GOopMallbIerua, aleTaibJAernu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA TUMWYHBIX TMPEICTABUTENIECH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOOPOIHOTO
Coipbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUI (HaOII0IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS I8 TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOIyYCHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpH HArpeBaHUU, IIBETHHIE PEakiMu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alucyd YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIINIO, TOJYyYaeMYyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici Tokasarens [IJIK, mosicHaTh Ha mpuMepax CrocOoOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEUCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

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

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



c(OpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METAIUIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VMOHHAs1, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMNBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHU! (IPOCTBIEC BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckoid CHCTEMBI
xumuueckux snemMeHtoB JI. WM. MengeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTHUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
110 nepuojaaM u rpynnaM llepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XMUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHUS DPEAKIMM Pa3IUYHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKIAOLINE
KauyeCTBEHHBI COCTAaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH
peaKuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero BoznencTsus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta3o0B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIECTBA WIH 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MU O00BbEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXpaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOM
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMNOJIHATH XUMUYECKUH
AKCIIEPUMEHT (pa3iioKeHUEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/ieNIeHNe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIBHOTO
WHAWKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha CcyibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1ay IT0
TemaM «Metamie»y U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid ¥ (QOpMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHGOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICcTBa MacCOBOIl
KOMMYyHUKaluu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA KMBBIE OPTAHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATHP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIANIUMX OOyYaroUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cuctemMy obo3HadeHui JI. Bpaitns mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaunmenoBanue pasienoB JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IMpakTnyeckune
n/n U TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
e padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannyeckoii
11 xuMuHu. Teopust cTpoeHust 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/
' OPraHUYEeCKUX COCTUHCHUMN 170388/
A. M. Bytneposa
Hroro no pazgeny 3
Paspnen 2. Yriesonopoabl
IT
2.1 PEACTIBHAIE YIICBONOPOLET 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/
— QJIKaHbI
Henpenenbusie .
https://resh.edu.ru/subject/lesson/5412/start/
2.2 YIJIEBOJOPOABIL: aJIKEHBI, 6 0 1
212563/
aJIKa/INEHbI, aJTKUHBI
23 Apomarngeckue ) 0 0 https://resh.edu.ru/subject/lesson/4775/start/
' YIJI1€BOAOPOIBI 150494/
[IpupoaHbie UCTOUHUKHI ]
https://resh.edu.ru/subject/lesson/6148/start/
24 YIJIEBOJOPOAOB U UX 3 1 0
170461/
nepepadoTKa
Hroro no pazgeny 13
Paznea 3. Kucaopoacoaepxxamiue oprannyeckue coeIuHeHus
3.1 Criuptbl. deHon 3 0 0 https://resh.edu.ru/subject/lesson/5727/start/




150577/
Anpnerunpl. Kap6oHOBBIE https://resh.edu.ru/subject/lesson/4776/start/
3.2 7 0 1
KucaoThl. CrioxkHbIe 3(QUpHI 150604/
https://resh.edu.ru/subject/lesson/6150/start/
33 YrieBoasl 3 1 0 150687/
Hroro no pazgeny 13
Pasnen 4. AzoTcoaepxamme opraHu4ecKie coeJMHeHust
4.1 AMHHBL. AMHHOKHCIOTHI, 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/
benxn https://resh.edu.ru/subject/lesson,
Hroro no pazneny 3
Pa3pnen 5. BeicokoMOJIEKYISIPHBIE COCAUHEHH S
5.1 Mnactmaccet. Kayywu. 2 0 0 https://resh.edu.ru/subject/lesson/6152/start/
Bonokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 14 ) )
110 ITPOTPAMME




11 KIJACC

KoanuecTBO 4acoB

Ne HaumeHoBaHMe pa3iesioB u dyieKTpoHHbIEe (LU pPOBbBIE)
KoHTpobHbI IIpakTHyeckne
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
CrtpoeHue aTOMOB.
Ilepuonnueckuil 3aK0H U .
https://resh.edu.ru/subject/lesson/6479/start/
1.1 [Tepuonnueckas cuctema 3 0 0 150980/
XUMHUYECKHUX AJIEMEHTOB /.
N. Menneneena
C .
1.2 TPOCHHE Betlectsa 4 0 0 https://resh.edu.ru/subject/lesson/5912/start/
MHuoroo6pasue BemecTB
https://resh.edu.ru/subject/lesson/6332/start/
1.3 XUMHUYECKUE PEAKIUU 6 1 1
151021/
Hroro no pazneny 13
Pa3nes 2. Heoprannueckast XuMust
2.1 Meranbl 0 1 https://resh.edu.ru/subject/lesson/4961/start/
2.2 Hemetamisr 1 https://resh.edu.ru/subject/lesson/5939/start/
23 CBsi3b HEOPTAHUYECKUX U ) 0 0 https://resh.edu.ru/subject/lesson/4960/start/
' OpraHUYECKUX BELIECTB 151374/
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
31 T —— 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/
151485/
Hroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB
10 [IPOT'PAMME

34




IHOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
Ne KoumnyecTBo yacoB Hara
DJIeKTpOHHbIe N} poBbIE
n/ | Tema ypoka Becer | Koutpoawsusl | IlpakTtuyecku | H3y4eHH
o0pa3oBaTe/IbHbIE pecypchl
n 0 e padoThI e padoThI s
IIpenmer
OpraHU4eCKON XUMUH, https://resh.edu.ru/subject/lesson/6149/start/
N 1 0 0
€€ BO3HUKHOBEHMUE, 170388/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYEeCKUX .
. https://resh.edu.ru/subject/lesson/6149/start/
coerHeHnt A. M. 1 0 0
N 170388/
bytneposa, e€
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o
Kiaccuukanuu
OpraHUYECKUX
BEIIIECTB. 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/
Homenkiatypa 170388/
(cucremaTuydeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHUYECKUX BELIECTB
AJKaHBI: COCTaB U .
1 0 0 https://resh.edu.ru/subject/lesson/6151/start/
crpoemne, 149993/
TOMOJIOTUYECKUM Pl
Meran u 3TaH — 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/
MPOCTENIINE 149993/




npeaACTaBUTCIIN
aJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

https://resh.edu.ru/subject/lesson/6151/start/
149993/

OTUJIEH U MPOIUIEH —
IIpOCTEHIINE
IpeCTaBUTENN
AJIKEHOB

https://resh.edu.ru/subject/lesson/6151/start/
149993/

[TpakTrueckas pabota
No 1. «ITonyuenue
ATUJICHA U U3yUYEHUE
€ro CBOMCTB)»

AnKaaueHbl.
byraguen-1,3 u
MeTuiaoyTaaueH-1,3.
Ilonyyenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

https://resh.edu.ru/subject/lesson/6151/start/
149993/

10

AJIKMHBIL: COCTaB U
0COOCHHOCTH
CTPOECHUS,
TOMOJIOTUYECKUH PSI.
Aunetunen —
MPOCTEUIINI
MPEICTaBUTEID
AJKUHOB

https://resh.edu.ru/subject/lesson/6151/start/
149993/

11

Briuncienus o
YPaBHEHUIO
XUMHUYECKON peakiu

https://resh.edu.ru/subject/lesson/6151/start/
149993/




12

ApeHbl: 6eH30IT U
TOIyoJ. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/subject/lesson/4775/start/
150494/

13

I'ereTnyeckas CBSI3b
YTJIEBOJIOPOJIOB,
MPUHAIICKAITUX K
Pa3TUYHBIM KJ1accam

https://resh.edu.ru/subject/lesson/6148/start/
170461/

14

IIpuponnsie
HUCTOYHUKH
YTJI€BOJIOPOOB:
MPUPOIHBINA ra3 u
MOy THBIC HEPTIHBIC
ra3bl, HePTh U
MIPOAYKTHI €€
nepepadoTKH

https://resh.edu.ru/subject/lesson/6148/start/
170461/

15

ITpuponnsie
UCTOYHUKHU
YTIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
ra3pl, HeQTh U
MPOJIYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/
170461/

16

KonTponbHas pabota
0 paszeny
«YTeBoA0pPOIBI»

17

IIpenenbubie

OIHOATOMHBIC CIIMPTHI:

MCTAHOJI X1 5TAaHOJI.

https://resh.edu.ru/subject/lesson/4769/start/
150550/




Bomopoanas cBs3b

18

MHoT0aTOMHEIE
CIIUPTHI:
STUJICHTIIMKOIDL B
TIIUUEPUH

https://resh.edu.ru/subject/lesson/4769/start/
150550/

19

DeHOoI: CTPOCHUE
MOJICKYJIHI,
¢uznueckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE

https://resh.edu.ru/subject/lesson/4769/start/
150550/

20

AJLIETUIBL:
dbopmanbaerua u
areTaabIerua. AeToH

https://resh.edu.ru/subject/lesson/4769/start/
150550/

21

OnQHOOCHOBHEIE
HpeneibHbIe
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHas U
YKCyCHas

https://resh.edu.ru/subject/lesson/4769/start/
150550/

22

[TpakTrueckas pabota
Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM
KHCJIOTBI»

23

CreapuHoBas u
OJICMHOBAs KHCIIOTHI,
KaK MpeACTaBUTEIN
BBICIIMX KapOOHOBBIX
KHUCTIOT

https://resh.edu.ru/subject/lesson/4776/start/
150604/

24

Mpr1a Kak coinn

https://resh.edu.ru/subject/lesson/4776/start/




BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
nelcTBre

25

CnoxHbIe 3(QHUpHI Kak
MIPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
I'maponus CoKHBIX

a¢upoB

https://resh.edu.ru/subject/lesson/4776/start/
150604/

26

Kupsr: runponus,
IIpUMEHEHUE,
Ounosoruyeckas poib
JKUPOB

https://resh.edu.ru/subject/lesson/5952/start/
150631/

27

YrieBoasl: COCTaB,
Kiaccuukanus.
Baxneiie
MIPEICTaBUTEIIH:
TJII0K03a, PpyKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/
150687/

28

Kpaxman u nemitonosa
KaK IIPUPOHBIC
IIOJIUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/
150714/

29

KonTposnbHas pabota
110 pasjeiy
«Kucnopoaconepxamu
€ OpraHu4ecKue
COCIMHECHUS

30

AMMHBI: METUJIAMHH U
AHUJINH

https://resh.edu.ru/subject/lesson/4743/start/
150742/




AMWHOKHCIOTHI KaK
amdorepHbIe

31 OpraHUu4YeCcKHue | https://resh.edu.ru/subject/lesson/4743/start/
COCIUHEHMS, UX 150742/
OMOJIOTHYECKOE
3HaueHue. IlenTuapl
benku kak nmpupogHbie .

3 BEICOKOMOCKY TAPHBIC 1 https://resh.edu.ru/subject/lesson/4743/start/

150742/

COCIMHEHHUS
OCHOBHBIC ITOHSITHS

33 XUMUU 1 https://resh.edu.ru/subject/lesson/5452/start/
BBICOKOMOJIEKYJISIPHBIX 150796/
COeIUHEHUHI
OCHOBHBIE METOIBI
CHHTE3a

34 BBICOKOMOJIEKYJIAPHBIX 1 https://resh.edu.ru/subject/lesson/6095/start/
COEIMHEHHI. 150823/
[InacTmaccel, Kay4yku,
BOJIOKHA

OBIIEE KOJIMYECTBO 34
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11 KIIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcer KonTpoabHbI
0 e padoThbI

IpakTnyeckn
e padoThbI

Jara
HU3Y4YeHH
|

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCYPChI

XUMHUYECKHUHN DIIEMEHT.
AToM. DnekTpoHHas
KOH(UTYpaIysi aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/
150989/

[Tepuonnueckuii 3aK0H U
[lepuonnueckas cucrtema
XHMHYECKHX DJICMEHTOB
. . Menneneera, ux
CBSI3b C COBPEMEHHOMU
TEOPUEHN CTPOECHUS
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/
150989/

3aKOHOMEPHOCTH
WU3MEHEHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB
U UX COEMHEHUH 10
rpynmnaM U nepuoaam.
3HaueHue
MEPUOANYECKOTO 3aKOHA
Y CUCTEMbI XUMHYECKHUX
anemenToB J.1.
MenpeneeBa B pa3BUTHH
HAYKH

https://resh.edu.ru/subject/lesson/6479/start/
150989/

CtpocHue BEIEeCTRA.
XuUMHUeCcKas CBSI3b, e
BHUIbI; MEXaHU3MBI

https://resh.edu.ru/subject/lesson/6479/start/
150989/




oOpa3zoBaHHs
KOBAJICHTHOM CBS3HU.
BomoponHas cBs3b

BanenTtHOCTS.
DNEeKTPOOTPUIIATEITHHOCT
b. CTCIIeHb OKUCJICHUS.
BemtectBa
MOJICKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOCHHUS

https://resh.edu.ru/subject/lesson/6332/start/
151021/

[TonsiTHE O TUCTIEPCHBIX
cucreMax. cTnHHBIE U
KOJIJTIOUHBIE PACTBOPBHI.
MaccoBas oist
BEIIECTBA B pacTBOPE

https://resh.edu.ru/subject/lesson/5912/start/
92791/

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHWYECKHUX
COEMHEHU.
I'eneTnueckas cBs3b
HCOPTaHUYCCKUX
BEILIECTB, Pa3INYHBIX
KJIaCCOB

https://resh.edu.ru/subject/lesson/5912/start/
92791/

Knaccudukanus
XUMHUYECKUX PEaKINil B
HEOPraHUYECKOU 1
OpraHU4eCKON XUMHH.
3aKOH COXpaHEHUs
MacChl BEHIECTB; 3aKOH

https://resh.edu.ru/subject/lesson/5912/start/
92791/




COXpaHEHUs U
MIpEeBpaLICHUs SHEPTUN
MIPU XUMUYECKHUX
peakuusax

CKOpOCTh peaKIuu.
OOpaTtumbie peaxiui.
XHUMHUYECKOE PaBHOBECHE

https://resh.edu.ru/subject/lesson/3479/start/
151187/

10

[IpakTrueckas padorta Ne
1. «BimssHME paznmnyHbIX
(hakTOpoOB Ha CKOPOCTH
XUMHYECKON PEaAKIIUN»

11

DNeKTPOIIUTHYECKAS
mucconuanus. ITorsarue o
BOJIOPOJTHOM ITOKa3aTele
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mpponns opraHn4ecKux
Y HEOPTaHUYECKUX
BEIICCTB

https://resh.edu.ru/subject/lesson/3479/start/
151187/

12

OKHCIIHTEILHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [Tonarue 06
JJIEKTPOJIN3E PACILIAaBOB
Y PacTBOPOB COJIEN

https://resh.edu.ru/subject/lesson/3479/start/
151187/

13

Konrponbnas padora mo
pazaeny «TeopeTnueckue
OCHOBBI XUMUN»

14

Mertaiibl, X OJI0KEHUE
B [lepuoanueckoi

https://resh.edu.ru/subject/lesson/5814/start/
151239/




CHCTEME XMMHYCCKHUX
anemenToB /l. 1.
MenneneeBa n
0COOEHHOCTH CTPOCHUS
atomMoB. O0mIue
(hu3UYecKue CBONCTBA
METaJJIOB

15

CrijaBel METaJIOB.
DJIEKTPOXUMHUYECKHUH P
HaANPSDKEHUN METalIoB

https://resh.edu.ru/subject/lesson/5814/start/
151239/

16

XuMU4JecKkue CBOMCTBA
BaXHEHIITNX METAJIOB
(HaTpUMid, KaJINH,
KaJIbITHM, MarHui,
ATFOMUHUN) ¥ UX
COETMHEHNN

https://resh.edu.ru/subject/lesson/5814/start/
151239/

17

XHUMHUUYECKHUE CBOMCTBA
XpoMa, MeJT U UX
COoeTMHEHNH

https://resh.edu.ru/subject/lesson/5814/start/
151239/

18

XUMHUYECKUE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COeTUHEHNN

https://resh.edu.ru/subject/lesson/5814/start/
151239/

19

[TpakTiueckas paborta Ne
2. "Pemienne
AKCIIEPUMEHTAIbHBIX
3aJ1a4 10 TeMe
«MeTamb»"

20

Hemeramnsl, ux
IIOJIOKEHHE B

https://resh.edu.ru/subject/lesson/5939/start/
151320/




[Tepuoanueckoii cucreme
XHUMHYECKUX DJIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToOMOB

dusuueckue cBoiicTBa
HEMETAJIJIOB.
AnIoTponHs HEMETAIIOB

https://resh.edu.ru/subject/lesson/5939/start/

21
(Ha mpuUMepe KUCIopo/a, 151320/
cepsl, pocdopa u
yriiepo/a)
XnMHUyecKkre CBOMCTBA .
” https://resh.edu.ru/subject/lesson/5939/start/
rajiIor¢HoB, VCepI)I H UX 151320/
COeIMHEeHNI I
XHUMHYECKHE CBOMCTBA .
https://resh.edu.ru/subject/lesson/5939/start/
23 azota, ¢pocdopa u ux
. 151320/
COeIMHECHNI
XUMHYECKHE CBOMCTBA .
https://resh.edu.ru/subject/lesson/5939/start/
24 yriaepoza, KpeMHUS U UX
. 151320/
COCIMHCHUIN
[Ipumenenue .
= https://resh.edu.ru/subject/lesson/5939/start/
25 BaXXHEHIITNX HEMETAJJIOB
3 151320/
M UX COECJIUHEHHI
26 O06001eHue n https://resh.edu.ru/subject/lesson/5939/start/

cHCTeMaTH3aIusl 3HaHU U
o TeMe «HemeTramien.
Brraucnenus 1o
YpPaBHEHUSM
XUMHUYECKUX PEAKIIMI U

151320/




TEPMOXUMHUYECKUE
pacyEThI

27

[IpaxTrueckas padorta Ne
3. «Pemrenue
IKCIIEPUMEHTATBHBIX
3a7a4 [0 TeEME
"HemeTtamnsl'»

https://resh.edu.ru/subject/lesson/4960/start/
151374/

28

Konrponbnas padora mo
TeMaMm «MeTayuiey U
«HemeTtaminy

29

Heoprannueckue u
OpraHU4eCKHE KUCIIOTHI.
Heoprannueckue u
OpraHu4ecKue
OCHOBaHUSA

https://resh.edu.ru/subject/lesson/4960/start/
151374/

30

AmporepHbie
HEOPraHMYECKUE
OpraHuyYecKue
COCMHEHMUSI.
I'eneTnueckas cBA3b
HEOPTaHWMYECKUX U
OpPTaHMYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/4960/start/
151374/

31

Ponp xumuu B
obecneueHUU
3KOJIOTHYECKOM,
SHEPreTUYECKON U
MHILEBOI 0€30I1aCHOCTH,
Pa3BUTHU MEIUITUHBI

https://resh.edu.ru/subject/lesson/3514/start/
151429/

32

IIpencraBnenus 06

https://resh.edu.ru/subject/lesson/3514/start/




00X HAYYHBIX
MIPUHIIAIIAX
MIPOMBIIICHHOTO
MOJTyYEHHUS BAKHCHIIINX
BEIIIECTB

YeoBek B MUPE BEIIECCTB

https://resh.edu.ru/subject/lesson/3504/start/

33 1
U MaTeprualioB 151485/
XuMHS U 310pOBbE https://resh.edu.ru/subject/lesson/3504/start/
34 1
yeaoBeKa 151485/
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpaszoBarenbHOI mporpamMmel (10 kiacc)

Kon
poBe
psieMo

o
pe3yin
bTaTa

[IpoBepsieMbie IpeIMETHBIEC PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHET0 00IIIEeT0 00pa30BaHUS

1

Teopernuyeckre OCHOBBI OPraHU4ECKON XUMHUN

1.1

ChopMHpOBaHHOCTh  MPEJACTABICHUM O  XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XMMHHU B TO3HAHHUH SIBJICHHIA
npupoasl, B (OPMHUPOBAHMM MBIIUJICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOMUMOW MMl pPEIIeHUs MPAKTUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
IPUPOJIHOM cpefie

1.2

Bnagenne  cucTeMOM = XMMHYECKMX  3HAaHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE  ITOHATUA (Monexyna, BAJICHTHOCTD,
JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XHMUYECKass CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YTJIEepOAHbIN CKelleT, (yHKIMOHAIbHAsS
Ipynna, paiaukal, H30MEpHs, H30MEpbl, TOMOJOTMYECKHM psAl, T'OMOJIOTH,
YIJIEBOJIOPOABI, KHUCIOPOJ- U a30TCOMAEPXKAIIUE COEAUHEHUS, OMOIOTUYECKH
aKTHBHbIE BellecTBa (yIJE€BOAbI, KHUPBL, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEJAMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOIO CTpOeHMsI opranmdeckux eumiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMUH, (DAKTOIOTHYECKUE CBEACHHS
O  CBONCTBaX, COCTaBe, TIOJYYEHUH M 0e30IacHOM

HCIIOJIF30BaHNUH BaKHEHIIIMX HCOPTraHNYCCKUX U OPraHNYCCKUX BCIUICCTB B
6LITy n HpaKTquCKOﬁ ACATCIBHOCTH YCJIOBCKA

1.3

CdopMUpOBaHHOCTh YMEHUW BBISBIATH XapaKTEPHBIC TPHU3HAKH TTOHATHH,
YCTaHaBJIMBATh HUX B3aUMOCBA3b, HCIOJB30BATH COOTBCTCTBYIOIIUC IMOHATHA
[P OMMCAHUU COCTaBA, CTPOEHUS M MPEBPAILlEHUl OpraHnYeCKUX COeIMHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAaIIEHHON)
bopMy1 OpraHMYEeCKHX BELIECTB M YPaBHEHUM XMMHUYECKHX peakIuii,
M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYEeCKHX BELIECTB Ul WIUTFOCTPALlUU
UX XMMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHHUS

L.5

ChopMUpOBaHHOCTh YMEHHUH YCTaHABIMBATH MPHUHAICKHOCTh HW3YyUYEHHBIX
OpPraHMYECKUX BEIECTB M0 UX COCTaBY M CTPOCHHIO K OMPEEIIEHHOMY Kiaccy
(rpynme) coeauHEHW#  (YIJIEBOJIOPOJIBI, KHUCIOPOJ M  a30TCOAEpKaIlue
COEJIMHEHMS, BBICOKOMOJIEKYIIIPHbIE COEIMHEHUs), NaBaThb UM Ha3BaHUS IIO
cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMUpPOBaHHOCTh YMEHHs ONpeNeNiTh BHJbl XUMHYECKOM CBS3U B
OpraHMYECKUX COCAMHEHUSX (OJUHApHBIE U KpaTHbIE)




1.6

ChopMHpOBaHHOCTh yYMEHHUS TPHUMEHSTH: TMOJOXKEHUS TEOPUH CTPOCHHUS
opranndyeckux BemectB A.M. byrtinepoBa ans 0OBSCHEHHS 3aBHCHUMOCTH
CBOMCTB BEIECTB OT UX COCTAaBa U CTPOCHMsSI; 3aKOH COXPAHEHUSI MacChl
BEIIIECTB

yFJ'IeBOI[OpOI[BI. KchoponconepmamHe n a30TCOACPIKAIINC
OpraHU4YC€CKUC COCOIUHCHU. BI)ICOKOMOJ'ICK}’JUIPHI)IC COCAUHCHUA

2.1

ChopMUpOBaHHOCTh YMEHHUH NMPUBOAUTH TPUBHAJIBHBIC HA3BAHUS OTHEIBbHBIX
OpraHMYECKHUX BELIECTB (ITWJIEH, NPONWIEH, alleTWIEH, >STUJIEHIJIMKOJIb,
IIULEepuH, (eHod, (opMalbIerua, aleTalbJeru, MypaBbHHAs KHCIOTA,
YKCYCHasi KHCJIOTA, OJIEMHOBas KHUCIIOTA, CTEapUHOBAasl KHUCIIOTa, IJIIOKO3a,
bpyKTO3a, Kpaxmall, 1eJUII003a, TIUIIHH)

22

CdhopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHHE, PU3UIECKIE
U XUMHNYCCKHUC CBOﬁCTBa THUIITNYHBIX HpC)ICTaBHTeJIeﬁ paSHHqHBIX KJIaCCOB
OpraHMYECKHUX BemiecTB (MEeTaH, OJTaH, OTWJICH, MPONWICH, aleTHIIEH,
Oyrtamuen-1,3, metunOyraaueH- 1,3, 6€H3051, METaHOJI, 3TAHOJ, STHJICHTJIMKOJIb,
TIUIEpUH, PeHo, aleTanbAerua, MypaBbiuHas U YKCyCHAsE KUCIOTBI, TITI0K03a,
Kpaxmall, [IeJUTF0JI03a, aMUHOYKCYCHASI KHCIIOTA)

23

CdhopMupoBaHHOCTD YMEHHUS WLTIOCTPUPOBATh
TeHETHUYECKYIO CBS3b MEXK/y TUITHYHBIMH TPEICTABUTEISIMU PA3TUIHBIX
KJIACCOB OPTraHMYECKUX

BC€OICCTB YpaBHCHUAMU COOTBETCTBYIOIIUX
XUMHNYCCKUX peaKI_II/II\/'I C UCTIOJIb30BAHUEM CTPYKTYPHBIX

hopmyr

24

ChopMHupOBaHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHHUKH YTIJIEBOIOPOTHOTO
ChIpbsi (HedTh, TPUPOIHBIM Ta3, yrojb), CHOCOOBI HMX TMEpepadOTKH U
MPAKTHYECKOE TIPUMEHEHHUE MPOTYKTOB MepepadOTKH

XUMHS U )KU3Hb. PacyeTsl

3.1

ChopMUpOBaHHOCTh YMEHMH BIAJE€Th CUCTEMOM 3HaHMH 00 OCHOBHBIX
METOJIaX Hay4YHOT'0 MO3HAHHUS, UCIIOJIb3YEMbIX B XUMUU IPU U3YUYEHUHU BELIECTB
U XMMUYECKUX SBJICHUH (HaOioJeHHe, HU3MEpeHue,  HKCIEPUMEHT,
MOJIETTMPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE XUMHYECKHE 3HAHUS U
IOPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsAX, CBA3aHHBIX C
BELIECTBAMU U UX PUMEHEHHEM

32

CdhopmupoBaHHOCTh YMEHUH COOIIOATh MPaBUIIA TOJIB30BAHUS XUMUYECKOM
MOCYJIOM M JTabOpaTOpHBIM O0OPYIOBaHUEM, a TAKXKE IpaBHia OOpAICHHS C
BEIICCTBAMH B  COOTBETCTBUU C  HWHCTPYKUUSMU 10  BBITOJHCHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB

33

ChopMHpOBaHHOCT, YMEHUN IUIAHUPOBATH U BBIMOJHITH XUMHYECKHIA
AKCIIEpUMEHT (MpPEBpaICHUsI OPraHUYECKUX BEIIECTB NPU HArpeBaHUM,
MOJlyYeHUE OTUJICHA W M3YyUYEHUE €ro CBOMCTB, KaueCTBEHHBbIC pPEaKINH
OpPraHMYeCKHX BEIIECTB, JEHATypalusi OCIKOB NpU HArpeBaHWUHU, I[BETHHIC
peakiuu O€JIKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKU 0€30MacHOCTU MpHU
oOpaleHny ¢ BEIIEeCTBAMH M J1a0OpaTOpHBIM O00OPYJOBAHUEM; MPEICTABIATH
pe3yNbTaThl XHUMHYECKOTO OJKCIepUMeHTa B Qopme 3amucu ypaBHEHUH




COOTBETCTBYIOIIUX peaKkiuii M (QOPMYIHpPOBaTH BBIBOABI Ha OCHOBE 3THX
pe3yabTaTOB

34 CdopMupOBaHHOCTh YMEHUW TIPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (MacChl, 00beMa, KOJTMUECTBA UCXOAHOTO BEIIECTBA WU MPOAYKTa
peakIuu MO0 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEaKIIUN)

3.5 ChopMUpOBaHHOCTh YMEHHUH KPUTUYECKM AHAIM3UPOBATh XMMHUYECKYIO
nHGOpPMaLIMIO, MOJIy4aeMyl W3 Ppa3HbIX HCTOYHHUKOB (CpPEACTBa MAacCOBOM
uHpopMaLuy, ceTb IHTEepHeT U Apyrue)

3.6 CdhopmMupoBaHHOCTb ~ YMEHMH  cOONMIOJaTh  NpaBWiIa  SKOJIOTUYECKH
1eJ1ecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH MEATENIBHOCTH B IIEJAX
COXpPaHEHMs CBOETO 370POBbSl U OKpY’Karollel MPUPOIHON Cpeibl, 0CO3HABATh
OITaCHOCTH BOSﬂGﬁCTBHﬂ Ha XUBBIC OpTaHHU3MbI OIIPCACIICHHBIX OPraHNMYCCKUX
BelIeCTB, MOHMMas cmbicn mnokazarens I[IJIK (mpeaensHO nmomycTHMOiA
KOHIEHTpAlluu), TMOSCHATh Ha MpUMEpax CHOCOObl yMEHbLIEHUS U
NPEOTBPALICHUS X BPETHOI'O BO3/ICHCTBHSI HA OPraHU3M YEeJIOBEKa

Tabnuua 15.1

[IpoBepsiembie anemenTsl conepxkanust (10 kmacc)

Kon IIpoBepsieMblil 2JIEMEHT CONEP KAHUS
1 Teopernuyeckre OCHOBBI OPraHU4ECKON XUMUN
1.1 IIpeamer opraHMYecKONW XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHUE B

MOJYYEHUM HOBBIX BEIIECTB M MaTepHaioB. Teopus CTPOEHUS OPraHUYECKHX
coenuHennit A.M. BytnepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2 CtpykTypHble (OpPMYJBI OpPraHMYECKUX BellecTB. ['omoiorus, H30MepHs.
XuMHYecKasi CBS3b B OPraHMYECKHX COEJAMHEHUSX - OJUHApHBIE M KpaTHbIE
cBs3u. [IpesncraBnenue o KnaccupuKaly OpraHu4ecKUX BEILECTB

1.3 Homenknatypa opraHMuecKux COeAMHEHUN (CcTeMaTudeckas) U TPUBHAIIbHBIC
Ha3BaHUs BAKHEUIIINX TPEICTABUTEINEH KJIACCOB OPTaHUYECKUX BEIECTB

2 YrieBonopoibl

2.1 AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTHYECKMH psa. Meran u 3TaH -
IpocTeilline MpeICTaBUTeNIN alIKaHOB: (U3NYECKHE M XUMHYECKHE CBOMCTBA
(peakuuu 3aMeIlleHuss W TOPEHHUs), HAXOXJACHWE B MPHPOJEC, IMOIYYCHHUE H
MIPUMEHEHUE

2.2 AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTUYECKUM DPsiA. DTUICH W MPONUICH -
MpOCTEHIe MPEeICTaBUTENIN ATKEHOB: (PU3UYECKHEe M XUMHYECKHE CBONCTBA
(peakuu TUIPUPOBAHMS, TaJOTCHUPOBAHUSA, THApPATALNUU, OKUCIEHUS U
MOJIMMEPU3AIIHNH ), TOTyYeHHE U IPUMEHEHNE
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Ankanuensl: Oytamuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHeHIINe
XUMHYECKHE CBOWCTBa (peaxuust HOJMMEPH3aLHN). [Tony4yenune
CHUHTETUYECKOTO KayuyKa U pEe3HHbI

24

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psifl. ALIETHIIEH -
NPOCTEHIINN TPeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (U3UYECKUE WU
XUMHMUYECKHE  CBOMCTBa  (peakuuu  TUAPUPOBAHMS,  TaJIOTE€HUPOBAHUSA,
TUJpaTaliy, TOPEHHsl), OIy4eHUe U IPUMEHEHUe

2.5

Apensl. benzon: cocraB, cTpoeHHe, (U3MYECKHE W XHUMHYECKHE CBONCTBA
(peakuuu TraJOT€HUPOBAHMS W HUTPOBAHUS), TOJIYYEHHUE U IPUMEHEHUE.
Tomyon: cocraB, cTpoeHue, pu3nueckue U XMMHUYECKHUE CBOMCTBA (peakiuu
raJIorcHUpOBaHUA U HPITpOBaHI/IH), NOJIYUCHHUC W TPHUMCHCHUC. Tokcu4HOCTH
apeHoB. ['eHeTnyeckasi CBSI3b MEXIY YIJIEBOJAOPOIAMH, MPUHAAIEKAIUMHU K
Pa3JIMYHBIM KJIaCCaM

2.6

[Tpuponnsie MCTOYHUKH yrieBopoponoB.  Ilpuponnsiiiras
u noryTHble He(TsiHBIE ra3el. HedTh 1 ee mpoucxoxaeHue.
Crioco6bl epepaboTKu HedTH:

MEPETOHKA, KPEKUHT (TepMUYECKUM, KaTaTuTHYeCKHil), muponus. [IpomaykTel
nepepaboTKu He(PTH, WX NPUMEHEHHE B MPOMBIIIICHHOCTH M B OBITY.
KaMeHHBIH yroib 1 MpoayKThl €ro nepepadoTKu

Kucnopoaconepxaniyie opraHu4ecKue COeTUHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHOA W 3TaHOJ: CTPOCHUE,
busznyecKkue W XMMHYECKHE CBOMCTBA (peaklUd C aKTHUBHBIMH MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpEeHHE), MpuMeHeHue. BoaoponaHble cBs3U MeXIy
MOJIEKYJIaMH CIIMPTOB. JelicTBUE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBEKa.
MHoroaromMHbie CIUPTHI. DTUICHIIMKOb U TIHIEPUH: CTPOEHHUE, PU3NUECKUE
U XUMUYECKHE CBOMCTBA (B3aMMOJEICTBHE CO IIEIOYHBIMU METaJNIaMH,
KayecTBEHHasl peakllisd Ha MHOroaToMHbIe cnupthl). JleiicTBHe Ha opraHu3Mm
yenoBeka. [[pumeHenune ramuuepruHa U 3TUICHIJIMKOIIS

32

denom: CTpOEHHE MOJIEKYJIbl,  (hU3NYecKHe u
XuMH4Yeckne cBoicTBa. TokcnmuHocTh penona. [Ipumenenue dpenona
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Anbrerunpl 1 KeToHbl. DopManbAeru, aueTaabIerul: CTpoeHue, Gpusnyeckue
U XMMHYECKHE CBOWCTBAa (peaklUWd OKHUCIEHHUS UM  BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIMH), IOJyUEHUE U IPUMEHEHNE

34

OAHOOCHOBHBIE Npe/ebHbIe KAPOOHOBBIE KUCIOTh. MypaBbUHAS U YKCYCHAs
KUCJIOTBI: CTpPOCHHUE, (PU3NUECKUE U XMMUYECKHE CBOICTBA (CBOWCTBa, OOIIUE
JUIsL KJlacca KHCIIOT, peakuus 3TepuuKaluu), MOJy4eHHe M MpPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBASI KUCIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBHE

3.5

CnoxHble 3(hupbl Kak NPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX
a¢upos. XKupsl. ['maponns xupos. [Ipumenenue >xupoB. bruonornyeckas poib
KHUPOB




3.6

YrneBoasl: cocTaB, Kilaccu(uKaus yriieBog0B (MOHO-, IU- U TIOJIHCAXaPHIBI).
['moko3a - mpocTelmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
¢u3nueckrue U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C TUAPOKCHIOM MEAU
(IT), oxucnenne aMMuaYHBIM pacTBOpOM okcuja cepedbpa (I), BoccranoBieHue,
OpoXXKeHHE TIIOKO3bl), HAXOXKACHUE B MPUPOJE, MPUMEHEHUE, OMOJIoTnYecKas
posb. dotocuHTe3. OpyKTO3a Kak U30MEP TIIOKO3bl. Kpaxman u nemitono3a
KaK npupoaHsle noaumepsl. CTpoeHHe Kpaxmalla U LeJutoso3bl. duznueckue u
XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaUeCTBEHHAs PeaKkIus C HOJI0M)

A3zoTcojepKanife OpraHuIecKHe COCTUHCHUS

4.1

AMUHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHndeckue coequHenus. Ouznueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha mpuMmepe ImMiuHa). buomorundeckoe
3HaueHUEe aMUHOKHCIOT. IlenTuapt

4.2

benku Kak MMPUPOAHLIC BBICOKOMOJICKYJISAPHBIC
COCIMHCHMU. HCpBI/I‘IHaﬂ,

BTOpUYHAsI U TPETUYHAs] CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ACHATYpaLusl, KaUeCTBEHHbIE PEaKIIUu Ha OeNKu

BBICOKOMOJ'IeKy.HSIpHLIe COCAMHCHUA

5.1

OCHOBHbIE TOHSITUSL XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUW: MOHOMEp,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb  IOJUMEpPHU3ALHH,  CPEIHSAS
MoJiekyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHH - MOJIUMEPHU3ALINS U TTOJTMKOHICHCAIUS

5.2

OKCHepUMEHTAJIBHBIE METOJbl HW3YYEHHs BEIIECTB M HX IPEBPALLECHUI:
O3HAaKOMJIEHHE ¢ O00pa3laMM NPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuykoB. [lonydeHne CHHTETUUECKOT0O KayuyKa U pe3HHbI

Tabauma 15.2

IIpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
obOpazoBarenbHOl TTporpammsl (11 kmacc)

Kon
poBe
psiemMo

o
pe3yn
pTaTa

IIpoBepsiemble PpEeAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOMN
00pa3zoBaTenbHON MPOrpaMMBbl CPETHET0 00IIIero 00pa3oBaHuUs

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUHU




1.1

Bnanenue cucTeMou XHMHYECKUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUS (XMMHUYECKUH DIIEMEHT, aToM, 3JEKTPOHHAs
o0onouka aroma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa,
BAJIGHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, KPUCTAJUTMYECKasl PEIIeTKa,
TUNBl XUMHUYECKHUX peakUuud (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC, JK30- U
SHIOTEPMUYECKUE, PEaKIUd HOHHOTO OOMEHa), pacTBOp, DIIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, 3IEKTPOIUTHYECKAS U CCOLMAIuS, OKHCIIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKlUH, XUMUYECKOE PAaBHOBECHE);
TEOPHH ¥ 3aKOHBI (TEOPHS IEKTPOIUTHIECKON nucconnanuu, [lepnoanaeckuit
3akoH J[.M. MenpgeneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XMMHH, (AKTOJIOTMYECKHE CBEICHHs O CBOMCTBax,
cocTaBe, TONy4YeHWH W  OE30MaCHOM  HCIIOJIb30BAHMHM  BaKHEHIIMX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM eATeIbHOCTH YeJI0BeKa

1.2

ChopMHupOBaHHOCT, ~ YMEHUH  BBISIBIATH ~ XapaKTE€pHblE MPU3HAKH U
B3aUMOCBSI3b W3YUYEHHBIX MOHSTHM, MPUMEHSATH COOTBETCTBYIOLIUE IMMOHSATUS
IpU ONHUCAHUU CTPOEHUS M CBOICTB HEOPraHMYECKUX BEIIECTB U HX
MIPEBPAIICHHIA; BBISABISATH B3aHMMOCBS3b XUMHUYECKUX 3HAHWHA C MOHSATHSIMH U
MPEJICTaBICHUAMHU IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Briagenue oCHOBHBIMU METO/IaMHU HAYYHOTO MMO3HAHUS BEUIECTB U XUMUYECKUX
sBIIeHUN (HaOMI0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE)
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ChopMHupOBaHHOCTh YMEHHIA OMPENEISITh BAJICHTHOCTh M CTEIIEHb OKUCICHHUS
XUMHYECKHX DJEMEHTOB B COEAMHEHHUAX pA3IUYHOIO COCTaBa, BHJ
XUMUYECKON CBSA3M (KOBaJEHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJHAsi) B
COCIMHEHUSX, THUIl KPUCTAIMYECKOW pEHIeTKH KOHKPETHOTO BellecTBa
(aToMHast, MOJIEKYJISIpHAsI, HIOHHAs, METAJLITUYECKasl)

1.5

ChopMHupOBaHHOCTh YMEHHUU OMpPENENsITh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUN

1.6

CdopMupoBaHHOCTh YMEHHS KIACCU(UIIMPOBATH XUMUYECKUE PEAKIHH TIO0
pa3IMYHBIM TpU3HAKAM (YHUCITY U COCTaBYy PEarnpyrolInX BEIIECTB, TEILNIOBOMY
abdexTy  peaknmm, W3MEHEHUIO  CTENCHEW  OKUCIEHUS  DJIEMEHTOB,
00paTUMOCTH peaKkiliy, YY4aCTHIO KaTalnu3aTopa)

1.7

CchopMUpOBaHHOCTh YMEHHMM COCTABIISATh YPaBHEHHs PEAKUMH pa3IMYHbIX
TUIIOB, TOJIHBIE M COKpAIllEHHbIE YpaBHEHMsI peakuuid HMOHHOro oOMeHa,
YUUTBIBas YCIOBMSI, IPU KOTOPBIX 3TH pEAKLUU UAYT 10 KOHLIA

1.8

ChopMHupOBaHHOCT,  YMEHHHM MPOBOJUTH  pEAKLUHU, MOJTBEPKIAIOLINE
KAueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
ONBITHBIM  IYTEM HOHBI, NPHUCYTCTBYIOIIHE B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB




1.9

ChopMUpOBaHHOCTHP ~YMEHHH  PACKpBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKLIUH MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakiuil

1.10

CdhopMupoBaHHOCTH yMEHUI OOBSCHSTH 3aBUCHUMOCTh
CKOPOCTH XHUMHUYECKOH PEaKIMH OT PA3IUIHBIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBSACHATH XapaKTep CMEIICHHS XUMHYECKOTO
paBHOBECHUSA B 3aBUCUMOCTU OT BHCHIHECTO BO3I[€I>1CTBHH (HpI/IHHI/IH Jle
[Tatenne)

OO6m1ast 1 HEOpraHUYECKasT XUMHUS

2.1

CdopmMupoBaHHOCTh yYMEHHH packpbiBaTh CcMbICH [lepuoamdeckoro 3akoHa
AWM. MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CHCTEMAaTU3UPYIOLIYIO,
OOBSCHUTEIbHYIO U POTHOCTUYECKYIO (DYHKITH
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ChopMupoBaHHOCTh YMEHUH XapaKTEpPH30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX dnemMeHToB | - 4 mnepuonoB Ilepumonnueckoin cucTeMsl
XUMu4eckux sneMmeHToB /.M. MenneneeBa, ucnonb3ys moHsTus '"s-, p-, d-
AIIEKTPOHHBIE — opOuTanu", '"ISHepreTuueckue YpoBHHU", OOBSICHATH

SaKOHOMepHOCTI/I N3MCHCHUS CBOf/iCTB XUMHNYCCKUX 3JICMCHTOB nu ux
COEIMHEHMH Mo nepuojaM U rpynmnaM [lepuoanueckoid cUCTeMbl XUMHUYECKUX
anemenToB JI.M. Menaeneera
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ChopmupoBaHHOCT, ~ YMEHWI  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIAcCOB,
MOATBEPKJATh CYIIECTBOBAaHUE T€HETUUECKOU CBSI3M MEXK]ly HEOPraHUYECKUMU
BELIECTBAMH C TOMOUIbIO0 YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHiA
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ChopMupoBaHHOCTh yMEHUH yCTaHaBJIUBATh HPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB 110 MX COCTAaBY K OIPEJEICHHOMY Kiaccy (TpyIe)
COEMHEHUI (IIPOCThbIE BEIIECTBA - METAUIbl M HEMeTalulbl, OKCH]BI,
OCHOBAaHMsI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHUIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHHMH HCIIOJIB30BaTh XMUMUYECKYI0 CHMBOJIUKY JUIS
coctaBieHus: (GOpMyJ BEIIECTB M YPABHEHUH XHMHUYECKUX peaKLui,
cucrtemarnueckyro HomeHkiatypy (IUPAC) wu TpuBHaibHble Ha3BaHUS
OTJENbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIH Tas,
aMMHaK, raiieHas HM3BECTb, HEralieHasi HW3BECTb, NUThEBAs COJa, IMUPUT U

JIPYTHE)

2.6

ChopmupoBaHHOCT, ~ yYMEHHIl  XapakTepu3oBaTh  (ONMUCHIBaTh)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BELIECTB pPA3IMYHBIX KJIACCOB,
MOJITBEPKJIaTh CYLIECTBOBAHNE F€HETUYECKOM CBSI3U MEX/1y HEOPraHUYECKUMHU
BELIECTBAMHU C TOMOUIbI0 YPABHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIINN




2.7

ChopMHpOBaHHOCT, YMEHUH IUIAHUPOBATH U BBHIMONHITH XUMHYECKHA
DKCIEPUMEHT  (pa3fio’KeHHWEe  TMEepOKCHAa  BOAOpPOJa B MPHUCYTCTBUU
KaTajau3aTopa, OIpPEIEICHUE Cpelbl pacTBOPOB BEIIECTB C IOMOUIbIO
YHUBEPCAJIHLHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (DaKTOpPOB Ha CKOPOCTH
XUMHYECKON peakllny, peakllui MOHHOTO OOMEHa, KauyeCTBEHHBIE PEaKIMy Ha
cynbdar-, kapOOHAT- U XJOPUA-aHUOHBI, Ha KAaTHOH aMMOHHS, DEILICHHE
AKCIIEpUMEHTANbHBIX 3a1ady 1o Ttemam '"Mertamiel" u "Hemeramns") B
COOTBETCTBUM C TMpaBWIaMH TEXHUKH O€30MacCHOCTH NpU OOpalIeHUH C
BElIECTBAMH U JaO0OPaTOPHBIM O00O0PYJOBaHHUEM; MPEICTABIATH PE3yIbTAThI
XUMHYECKOT0 dKCIepUMeHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX
peaxiuiit 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE ITHUX PE3YJIHTaTOB

2.8

ChopMupoBaHHOCTh YMEHHI COOJIIOJaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKON
MOCYIOM M J1abopaToOpHBIM O0OPYZOBAaHUEM, a TAKKE IpaBHia OOpAICHHS C
BEIIECTBAMM B  COOTBETCTBUM C  MHCTPYKLUSMHM IO  BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB

29

ChopMHupOBaHHOCTh YMEHUN XapaKTEPH30BATh XUMHUYECKHE MPOIECCHI,
JIe)KAIlMe B OCHOBE IIPOMBIIUICHHOIO IIOJIYYEHHS] CEPHOM KHCIIOTHI,

aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAYYHBIX
MPHUHIIAIAX ¥ SKOJIOTHYECKUX MpobIeMax XUMHUECKOTO POU3BOJICTBA

XuMus 4 )kn3Hb. PacueTsl

3.1

CdopMupoBaHHOCTh  MPEACTABICHUH O  XHUMHYECKOM  COCTaBJISIOMIEH
eCTeCTBeHHOHaquOfI KapTUHbBlI MHpaA, POJU XUMHU B IIO3HAHUHU SIBJIEHUU
IpUpONbl, B (OPMUPOBAHUU MBILIUIEHUS W KYyJbTYpbl JIMYHOCTH, €€
(YHKIMOHATIBHON T'PaMOTHOCTH, HEOOXOAMMOM MAJsl PeUIeHUs] MPaKTUYECKHX
3aJa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
MPUPOJIHOM CpeJie

32

CchopMUpOBaHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATh XHMHUYECKYIO
nHGOpPMaLMIO, MOJIy4aeMyl W3 Ppa3HbIX HCTOYHHUKOB (CpEACTBa MAacCOBOM
KOMMYHHKAIMH, ceTb IHTepHET u pyrue)

33

CdhopmMupoBaHHOCTh ~ YMEHHMH  CcOONIOAAaTh  MpaBWia  HKOJOTHYECKU
1eJ1eco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH MEATENIBHOCTH B IIEJAX
COXpPaHEHMs CBOETO 3/I0POBbsI U OKPY>KaroIlel MPUPOJIHOM Cpe/Ibl

34

Oco3HaBaTh OIACHOCTH BOSHCﬁCTBHﬂ Ha JXHUBBIC OPraHU3Mbl OIIPCACIICHHBIX
BCIICCTB, IIOHMMAasA CMBICII ITIOKa3aTCIIAd HI[K, NOSCHATH Ha NpUMEpax CITIOCOOBI
YMEHBIICHUA W MNPECAOTBPAIICHHA HUX BPCIHOIO BO321€IZCTBH$I Ha OpraHusm
YCJIO0BCKA

35

ChopMHupOBaHHOCT, yMEHHUN TPOBOAWTH BBIYMCICHUS C WCIIOIH30BAHHEM
MOHATHUSA ""MaccoBas JI0JIsSI BEIIECTBA B pacTBOpe'", 00bEMHBIX OTHOIIECHUH Ta30B
P XUMUYECKUX pEAKIMsIX, MacChl BeEIIeCTBA WM 00beMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WJIH O0beMy OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BELIECTB, TEIUIOBOTO 3(ddekra peaknum Ha OCHOBE
3aKOHOB COXPAHEHHS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHCHUS SHEPTHUH




Tabmuma 15.3
[IpoBepsiembie anemenThl coaepxanus (11 kmacc)

Kon [IpoBepsieMblil 351IEMEHT coep KaHUs
1 TeopeTnyeckre OCHOBBI XUMUU
1.1 XuMHYeCcKuil meMeHT. AToM. SIapo aroma, W30TOMBI. DJIEKTPOHHAS 000JI0UKA.

DHepreTuvecKre ypoBHH, MOAYPOBHUA. ATOMHBIC OpOUTANH, S-, P-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacnpeieNieHHsI SJIEKTPOHOB 110 OPOUTAIISIM B aTOMax JIEMEHTOB
MEPBBIX YEThIPEX MEPHOO0B. DIEKTPOHHASI KOH(PUTYpAIsl aTOMOB

1.2 Ilepuonnueckuit 3akoH u Ilepuonmueckas cucTeMa XUMUYECKHX 3JIEMEHTOB
.. MenneneeBa. CBsi3b MEepUOANYECKOTO 3aKoHA U [leproauyueckoil cucTeMsl
xumudeckux dineMeHToB (.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB MO TPYINIaM M IEPUOJaM.
3HaYeHHUE NEPUOJUIECKOrO 3aKOHA B PA3BUTUHU HAYKH

1.3 Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHUYECKOW  CBSI3U
(koBaJieHTHas HEMOJIApHAs W TIOJSIpHAsl, WOHHAs, MeTauIudeckas). VOHBI:
KAaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHU KOBAJICHTHOW XUMHUYECKON CBS3H
(oOMEeHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4 BanentHoCTh. DnekTpooTpuniaTeIbHOCTh. CTENEHb OKUCICHUS

1.5 BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT THUIA KpUCTAIMYECKOW pemieTku. [loHsATHE O AMCIEPCHBIX
cucteMax. McTUHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBas 10js BEIIECTBA B

pacTBope

1.6 Krnaccudukanus Heopraunueckux coequHeHnid. HomeHkiiatypa HeopraHnueckux
BEIIIECTB

1.7 Xumnueckas — peakuusa.  Knmaccudukanmss — XUMHMYECKMX — peakiMid B

HEOPraHWYECKOW M OPraHUYEeCKON XMMUHU. 3aKOH COXPAHEHUS MAaCChl BEIECTB,
3aKOH COXPaHEHHUs U NPEBPALLEHUS JHEPTUM IIPU XUMUYECKUX PEAKLIUAX

1.8 CKOpOCTb peakiuu, ee 3aBUCUMOCTb OT pa3IN4YHbIX (PaKTOPOB

1.9 OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIMSIOINIME Ha
COCTOsIHME XUMHYECKOro paBHoBecus. [Ipunuun Jle [larenbse

1.10 Onexrponurndeckas auccouuanys. CunpHble W cialble 37eKTpoiauThl. Cpena
BOJHBIX pPAcTBOPOB BEILECTB: KHWCIas, HEWUTpajbHas, MIeno4Has. Peakuuu
HMOHHOT0 0OMeHa

1.11 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI
2 Heoprannueckas xumus
2.1 Hewmeranmnsl. [Tonoxxenue HemeramioB B [lepuonnyueckoit cucteMe XUMHUECKHX

3JIEMCHTOB I[I/I MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. duznuyeckue




CBOMCTBa HEMETAJUIOB. AIIIOTPOIUS HEMETAUIOB (HAa MpUMepe KHUCIOpOoAa,
cepsl, hochopa u yriiepoaa)
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XWMHYECKHE CBOWMCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yriaepoma W KpEeMHHS) U HUX  COCIMHEHUN  (OKCHIOB,
KHCIIOPOJICOJICPIKANUX ~ KUCIIOT, BOJOPOJHBIX coenuHeHui). [IpumeHeHue
BOKHEHIINX HEMETAJJIOB U MX COSTUHCHHMA
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Mertannsl. [lonoxenne mertamoB B Ilepmonmdeckoi cUCTeME XHMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHSI AIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue ¢pusznyeckue cBoiicTBa MetayioB. CrijiaBbsl METALIOB.
DNEKTPOXUMHUYECKUHN Psi/i HAPSDKEHUH METAIOB
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XUMHYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpWii, KaJluid, KaJblUH,
MarHui, aJlOMHUHUH, IIMHK, XPOM, JKelIe30, Me/Ib) U HMX coeauHeHui. OOmme
CHOCOOBI TTOTYYESHHSI METAJUIOB. [IpMeHeHNEe METa/UIOB B OBITY M TEXHUKE

2.5

I'eneTnueckas cBs3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAINNX K PA3JINYHBIM
Kj1accaM

XUMHS U )KA3HD

3.1

Ponp xumum B o0Oecre4eHHH SKOJIOTHYECKOH, DHEPreTUYCCKOM W IHIICBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBI. [IoHATHE O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUI
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[IpencraBnenus 06 oOMMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TOTYYEHUS
BaXHEMIINX BewlecTB. YelloBeK B MUpPE BEILECTB U MATEPUANIOB: BAKHEHIIHE
CTPOUTEJIbHBIE MaTEpHUAlIbl, KOHCTPYKLMOHHBIE MaTepHalbl, KpPacKH, CTEKIIO,
KepaMMKa, MaTepuaibl Ui JJIEKTPOHHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE H
MUHepaJIbHbIE y100peHUs

3.3

Xumus u 3J0pPOBLC UYCJIOBCKA:. IIpaBWJia HMCIOJB30BAHUA JICKAPCTBCHHBIX
InpcIiaparoB, IIpaBuUjia 0€30IacCHOr0  HCHOJIL30BaHMS npernaparoB OBITOBOM
XHUMHU B HOBCCHHGBHOﬁ KHU3HU

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

BeenuteO.C.I'abpuensu, U.I.Octpoymos, I'.I".JIsicoBa. Xumus 10-11 .

O.C.I'abpuensn,1.I'. Octpoymos, E.E.OctpoymoBa Opranuueckasi XUMHs B

TECTax , 3aga4ax,yIIpaKHCHUAX.BaApUAHT




METOAUYECKHUE MATEPUAJIbBI UIAA YYUTEJIA

BBenurenanunie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
NHTEPHET

BeeauteO.C.I"abpuensn, M.I".OctpoymoB. Xumus 10 u 11 kimaccer 6a3a.
O.C.I'abpuensn,l.I".JIsicoBa . Xumus 10 - 11 k1. YrayGieHHbIH ypOBEHb .
Meroanueckoe nocodue npo@uiibHbid ypoBeHb xumus 10-11

kiaccol. janHbiebuonuoreka [{OK https://m.edsoo.ru
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