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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM craggapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpEIeIeHHIO
oOuielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YUAIOIIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
koHuentyanbHble noioxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SIBISETCS HEOThEMIIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM STallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUsl. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumudeckoe 00Opa3oBaHHe
oOyyJaromuxcsi Ha YpOBHE CpeHero o01iero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XUMHsSD), COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKd HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATLHON KU3HU OOIECTBAa, a TaKXKe C Y4ETOM
oOlMX 1efaeld MW MPUHLUIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XHUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIPaeT 0coOyrO posib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaNbHOWU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IUHCTBE
OpUPOJIbI U YelloBeKa, KoTopoe (OopMUpYETCs B XMMHUHU HA OCHOBE MOHUMAHMS
BEII[ECTBEHHOT'O COCTaBa OKPYXAIOLIEro MHUpa, OCO3HAHHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOHN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBHUEM YCIEITHOTO
TpyJAa M JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHash XUMHUs Kak Hayka
CO3MJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOHIMMM TEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBnsomuMu  TIpeAMeTa «XUMHsD»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YEeHHIO Y4ueOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOIOB /10 CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTaBICHUS] O XUMUYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lonq HOBBIM yrJIOM 3peHuss B mpeaMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpHUBAETCSl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OO0MIEro 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSI TPEAOCTaBISAETCI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETUUYECKUX M METOJOJIOTMUYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnoiHsercs B kKypcax 10 m 11 kiaccos
AIIEMEHTAMH COJIEp>KaHUs, UMEIOIUMU KYJIbTYpOJIOTHYECKUNH U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacCKpBIBAIOT €€ pOjb B IMO3HABATEIHHOW W TPAKTHIECKOU
JESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K TMPOIECCY
TBOpUYECTBA B O0JACTH TECOPUU U MPAKTUUYECKUX MPWIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh MH(POPMAIIUIO |
OPUMEHSATh €€ NJis TIOTIOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyaIbHBIX H
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI JISI TIOHUMAHHUS
bunocodhckux HAEH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBICHUNW MyTEM OSKCIEPUMEHTa W
pelIeHHs] TPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJI XUMUHU B PEIICHUH SKOJOTUYECKUX MPoOIeM, a
Takke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmmane pemieHuss 3agad  BOCIWTAHUS, Pa3BUTHS W CONUATU3AINH
OOy4JaromuXCcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K ONPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIMUX 0a30Boe 3HAYEHUE s
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUS MpoOjeM, IOUCKA, aHalu3a |
00paboTku nHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTHIECKOM
U HCCIE0BATENIbCKON JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpakTuke mnpemomaBaHWsS XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs MpeaMeTa HamlpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJMYECKOW TOYKH 3PEHHUS] TaKOW MOJAXO0J K OMpPENEJCHUIO Ieiell H3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHO AaHHOM TOYKE 3pPEHUs TJIABHBIMM LEISIMH M3Y4YEHUS NpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME W IOHMMAHHUE CYIIHOCTHU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
VX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUIN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX Uil MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUUYECKHX SIBICHHH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U IMOBCEHEBHOM KU3HU;

e DAa3BUTUE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XUMHUYECKOTO OKCIEPUMEHTa, COOIIOJCHUEM MPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, copepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
[peIMETa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeJHero ooimiero oopa3zoBanusa. CerogHs B
NpernojJaBaHu  XUMHM B OoJiblIed  CTENMeHW OTHAETCS  IPEeArnoYTeHHe
MPAaKTUYECKOH KOMIIOHEHTE COJAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliu, BIaJCIOLIET0 He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSMHU aKTUBHOTO MOJIyYEHHS] 3HAHUW U NPUMEHEHUS UX B PEaIbHOW KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBi3m ¢ 3THM npU U3ydeHUH NpeaMera «XHUMUsS» JOMUHHPYIOLIEe
3HaYEHHE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajantanus oO0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHHE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY IPHUHSATHIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHCHUEM;

dopMmHpoBaHHEe y OOyYaroOlIUMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IMYHbIX BHUOB
JeSATEeILHOCTH: pelIeHus MpoOJeM, MOUcKa, aHanu3a u o0paboTku HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] ONbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHH, a TakXKe€ U1 OLEHKH C ITO3HMIMUHI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIVICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU VISl TIOMCKA M aHaIn3a YIeOHOU W
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ Ba)XXHOW PONHM B PEIICHWH TJI00aTbHBIX MIpOoOIIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeXHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebHoM maHe cpemHero ooOmero o0pa3oBaHUS MPEAMET «XUMHU
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE MOI0XKeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiacCHU(pUKAUMU OpraHUYecKuX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEMaTHW4ecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEeBpallleHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJCJIMPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLIEHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psiag. MeTaH U 3TaH —
MpOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA
(peakiuu 3aMelleHus] U TOPEHMs), HAXOXKIACHUE B MPHUPOAE, MOIYyYEeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINH TpeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue U
XUMHUYECKHE CBOMCTBA (peakuuu TMIAPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMICTBA
(peakiu raJoreHUPOBAaHUS U HUTPOBAHUS), TIOJNYYCHHE U MpUMeHeHue. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoONyYyeHue U npumeHenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 W IOIyTHBIE
He(pTauble ra3pl. Hedte m e€ mpoucxoxnaenue. CrnocoObl nepepabOTKu HePpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHMS BEIIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMH IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenupoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenbHple OQHOATOMHBIE COHUPTHL. METaHOI MW 3TAHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (pEeakluuMuh C aKTUBHBIMH MeETaJUIaMH,
raJIOreHOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoJOpOIHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPraHU3M YEJI0BEKA.

MHOroatomMHble  COUPTHL. OJTWICHIJMKOIb W  TIHIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rimuueprHa U 3TUIEHTITMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYEeCKHue U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnernapl U Kemowuwvl. DopManmpaerupy, aneTAIbAECTHI:  CTPOCHHE,
duznyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), OJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHYECKUE CBOICTBa (CBOICTBA,
o0mue Uil Kjacca KUCIOT, peaklus dTepuPHUKaUM), OJyYeHUEe U IMPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKamus — yrieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpoCTeUIMi MOHOCaXapuJ: OCOOCHHOCTU CTPOCHHS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenne aMMmHuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmania u
HeUroNI03bl.  PU3MUEeCKME W XMMHUYECKHE CBOMCTBAa KpaxMmana (THApOJIu3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3YyYEHHs] BEIIECTB M WX MPEBPAIlCHUIA:
MpOBe/IeHNEe, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHbIE PEAKLIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKuciIeHne aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHE Kpaxmayia C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuYecKue coeauHeHus. Puznueckue
U XMMUYECKHME CBOMCTBA aMHUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypallMsl, KAYeCTBEHHBIE PEaKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BELIECTB M HUX IPEBPAILECHUIA:
HAOJI0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MPH
HarpeBaHUM, [IBETHbIC PEaKIIUU OEITKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUNA —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU M3YYEHUHU OPTaHUYECKON XHMUU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUH, TaK U TOHSATUMU, SBJISIOMIUXCS CUCTEMHBIMU JJI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, NEPUOJUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: MaTepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, MKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE IMpENapaThl, MaTepraibl 13
HCKYCCTBEHHBIX U CHUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, HW30TONBL. JJEKTPOHHAS
00o0JI0uKa. DHEpPreTuYecKre ypoBHU, TIOYPOBHH. ATOMHBIE OpOuTaNH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTalIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [lepmoamyeckoil cucTeMbl
xumuueckux aneMmeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIOXHBIX BEIIECTB IO TPYINaM H TEPUOIaM.
3HaYeHue MEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBl XHMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa30BaHHUS KOBAJIGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHblii). BomopongHas cBsi3b. BaleHTHOCTh. OIEKTPOOTPULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJSAPHOIO U HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALIUYECKOU PELIETKH.

[TonstTue o mucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTndeckass CBsI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knmaccudukanmss  XMMHYECKHMX — peakIWil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIMSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas aucconuanus. CuiibHbIC U ciiabble dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MPEBPallCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux sjaementos /1. H.
MenneneeBay, u3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OMMCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUAA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX peEakluii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUINMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHMs)) U HUX  COCIUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucrteMe XMMUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UYEK
aToMOB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMs] BEIIECTB M MX IPEBPALLECHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHA AITIOMUHUSA C pacTBOpaMu
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHMOHHBIE MAaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBsA3€H MpU  U3YYEeHUH OOmed u
HEOpPraHn4eckord xuMuu B 11 kilacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHM, TaKk ¢ TOHSATUH, SABISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (DaKT, TUmoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUPUKalUsi, TMEePUOJAUYHOCTh, HAOIIOEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M TOpeaMeTHbIM). HayuHo-meronuuyeckoil OCHOBOM — Juis
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUSA HKOJIOTUYECKON KYyJIbTYPBl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JESATEIbHOCTHU B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOEHHSA IpeameTa «XHMHS»  OTPaKAOT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JACTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPHUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUNW XUMHH  JUIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU Kak HAayKH, OCO3HaHHMS €€ poJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUA IS
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOEHUS Y4EOHOTO mpeameTa «XuMush» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE In: dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYUHbIE MOHSITHS, OTPaKarolIre
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne (dbopmHpoBaHuE (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00yYaroInXcs;
CIIOCOOHOCTB oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE yueOHbIE
JICHCTBUSA B II03HABATEIIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yiabTaTbl OTPa)XKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISITUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH M03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOru4YecKme JAeicTBUS:

CaMOCTOATENBLHO  (QOpPMYJNHMpPOBAaTH M aAKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LENU JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHWU NPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU TMOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHSI OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU I KIAacCU(PUKAUMK BEIIECTB M
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJE€Th HAaBBbIKAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE [OCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusnyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HJA€HU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HMX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHUIM



npupoasl, B  (OPMUPOBAHMM  MBINUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpPHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIlIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM $3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUH U
0€30MacHOM HCHOJb30BAaHUU BAXKHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW yPaBHEHUH XHMMHYECKUX pEaKIuil,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB JUIA WIIIOCTPALMH HX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpObl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEQUHEHHUS), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OIPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalb/IeTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTBI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEepepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIO ¥ J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHINIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUU, MTOJIyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OENKOB MpPHU HArpeBaHUM, IIBETHHIE PEaKIHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpameHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM OO0OpYAOBAaHUEM, TMPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCu YpPaBHEHUH COOTBETCTBYIOUIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUS W TMPEJOTBPAIICHUS HX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YeJI0OBEKa;

JUIs. 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJENBIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

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

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUM SIBJICHHUM
npuposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOU JJISI PEIICHUS TPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aTOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas penieTka,
TUNBl XUMHWYECKHX  PEAKLIMH, PACTBOpP, ODJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakuu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanueckuit 3axkon Jl. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BEHIECTB, 3aKOH COXPAHEHHS U NMPEBPAILLICHUS YHEPIUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€301TaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYCCKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYIH0 CHMBOJIUKY IS
cocTaBjeHHs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEaKIuil,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VMOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIeI€HHOMY Kiaccy/rpymnme
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOrO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckol CHCTEMBI
xumudeckux snemeHtoB . U. MengeneeBa, HUCNonb3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHWYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XMMHUYECKHUE PEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArupyIOLIUX BEIIECTB, TEIJIOBOMY
s ety peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklMH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPIKIAOLINE
KAueCTBEHHBIM COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIEeCTB, paClO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (npunuui Jle [latense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOJYyYEHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYMCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIHIX, MACChl BELIECTBA WIK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 yYAaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakld Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUMA
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpEe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaknuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC peaklnu Ha Ccyibdar-, kapOboHaT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnsl») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMYIHpPOBAaTH BHIBOJABI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00Y4YaroIIuXCsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBbIX M ClIa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTsbI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU
IIpeamer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Paszgea 2. YrieBoaopoasl
2.1 IIpenenbHbIE YTI€BOAOPOABI — AJTKAHBI 2
9 HenpenenbHble yrieBogOpO/Ibl: aJKEHBI, 6 1
aJIKaIMEHBbI, aJTKUHBI
23 ApoMaTn4ecKue yriieBoAaoposl 2
24 [TpuposHbIE HCTOYHUKH YTIIEBOLAOPOIOB U 3 1
uX nepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxaimiue oprannyeckue coeIuHeHus
3.1 Cnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KMCTOTHI. 7 |
CrnoxHuble 3(upbl
3.3 VrieBoabl 3 2




Hroro no pazgeny 13
Pasznea 4. A3oTcoaeprxkainiue OpranHmyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS pHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Kontpoabnsbie | IlpakTnyeckue
MPOrpamMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnuecknii 3aKkoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. 1. Menneneepa
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHAMHMYECKUE PEAKIUU 6 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merainbl 6
2.2 Hewmeranisl 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

IIpeameT opraHM4ecKon XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoCHUS OPraHUYECKUX
coenuHenuit A. M. Bytneposa, e€
OCHOBHBIE I10JIOKEHUS

[IpencraBnenue o kiaccupukauu
opraHnyeckux BemiecTB. HomeHnknatypa
(cucremaTuyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUsl OPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAaa

Mertan u 3TaH — NpocTeuire
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA

OTUJICH U MMPOMUJICH — HpOCTeI\/'IH_II/IC
MMpEaACTAaBUTCIIN AJIKCHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
STHUIIEHA U U3yYEHHUE €TO CBOHCTBY
3HaKOMCTBO ¢ Ipodeccueit 1abopanTa,
XMMHMKA -TEXHOJIOra

Aunkanuensl. byranuen-1,3 u




MetunoyrtaaueH-1,3. [lomydenne
CHUHTETHYECKOTO KayuyKa U pe3UHbI

10

AJKUHBI: COCTaB U 0COOEHHOCTHU CTPOEHHMS,
TOMOJIOTHYECKUM pAl. ALETUIIEH —
IIPOCTEUIINI ITPEACTABUTEND AIKUHOB

11

Brruncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuun

12

ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas cBs3b YIjaeBoaopoaosB,
IMPpHUHAMJICKAIINUX K PA3JIMYHbIM KJIaCCaM

14

[TpupoaHbIE HCTOYHHUKH YTICBOAOPOIOB:
NPUPOIHBIN ra3 v MOMyTHBIC HEPTIHBIE
rasbl, HeTh U IPOTYKTHI €€ mepepaboTKu

15

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB:
NPUPOIHBIN ra3 U MOIyTHBIE HEQTIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[Ipodeccuu cBsa3anHbIC C TOOBIYECH 1
nepepaboTkoi HeTH.

16

Kontposnbnas pabota mo pazaerny
«YTIeBOAOPOABD)

17

Hpe,uenLHHe OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

18

MHoOroatoMHbIE CIIUPTHIL: 3TUJICHTIIMKOJIb U
TIIMIOCPHUH

19

@DeHOI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKUE
U XUMUYECKUE CBOWCTBA, MPUMEHEHUE

20

Anpaeruapl: GopManbaeTu 1




aneraiapaerug. AeTod

21

OaHOOCHOBHBIE Npeie/IbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCYCHasI

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
MNPEACTAaBUTECIIN BBICIINX I(ap6OHOBBIX
KHUCJIOT

24

Mp11a KaK COJIM BBICIITHAX Kap6OHOBBIX
KHCJIOT, UX MOIOLICC ﬂeﬁCTBHe

25

CrnoxHbIe 2(DUPBI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['UAPOIN3 CHOKHBIX

3¢hupoB

26

XKupsr: runponus, npuMeHeHune,
Ouosoruueckas poib ;KUpOB

27

VYrneBosl: cocTaB, KiaccuuKarus.
Baxneimue npeacTaBuTeNu: TIII0K03a,
bpyKTo3a, caxapo3a. 3HAKOMCTBO C
npodeccusMu: Bpau -IUeTOINOT, I0Bap ,
KOHIUTED

28

Kpaxman u nemntono3a kak IpupoIHbIe
MOJINMEPHI

29

KonrponsHas pabota no pazaeiny
«Kucnopoaconepxaiine opraHuuecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

30

OO61mas xapakTepuCcTUKa a30TCOIePIKaLIIX
OpPTaHWYECKUX COSAMHEHUN /




Bcepoccuiickas nmpoBepouHas pabota

31

AMHHBI: METHJIAMHAH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
OpTraHUYECKUE COCAUHEHUS, UX
Ouomoruueckoe 3HaueHue. [lenruas.
benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS

33

OCHOBHBIC ITOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COE€OUHEHMI

34

OCHOBHBIE MCTOJbI CHHTC3a
BBICOKOMOJICKYJISIPHBIX COCJIMHECHM.
HJ'IaCTMaCCBI, Kay4dyKH, BOJIOKHA

3HaKOMCTBO C HpO(I)eCCI/ISIMI/I, CBA3aHHBIX C

MMpOn3BOACTBOM IJIaCTMACC.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

XHUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(HTrypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKHUX 3aemMeHToB /. H.
MenneneeBa, ux CBA3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COCIUHEHHH I10
rpyInmaM v nepuojiaM. 3HaueHHe
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YeCcKuX 3neMeHToB [.J. MeHaeneena B
pPa3BUTUU HAYKH

CTpOCHI/Ie BCIICCTBA. Xumuaeckast CBA3b, eé
BUbI; MCXaHU3MbI O6pa3OBaHI/IH
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTb. DJIEKTPOOTPULIATETBHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MTUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYEeCKUX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIacCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHWYEeCKON U OPraHN4eCKON XMUMHH.
3aKOH COXpPaHEHMsI MAaCChl BEIECTB; 3aKOH
COXPAHEHHUs U IIPEBPAIICHHS YHEPTUU IIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pAaBHOBECUE

10

[TpakTuueckas padora Ne 1. «Bioustaue
pa3InYHbIX (AKTOPOB HA CKOPOCTH
XUMHUUYECKON PEAKIIUN»

11

OnekTponutnueckas auccounanus. [lonsrue
0 BoopoHOM nokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKUCINUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTue 06 3nekTponu3e
pacIuIaBoOB U pacTBOPOB COJIEH

13

Kontponbhas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHM»

14

Meramel, ux nojoxenue B Ilepnognueckoi
CHCTEME XMMHUYECKUX 351eMeHTOB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aromoB. O0mue pusndeckue CBOKWCTBA
METaJJIOB




15

CrutaBel METAIOB. DJIEKTPOXUMHUYECKUM PSiJT
HanpsbkeHud mMetamioB [Ipodeccun
CBSI3aHHBIE C POU3BOJICTBO METAJIIOB.

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, KaJIui, KaabI[ui, MarHHM,
AIIFOMMHMN) ¥ UX COETUHEHUH

17

XUMHYECKUE CBOWMCTBA XpOMa, MEJU U UX
COeJUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIMHEHUN

19

[TpakTuueckast paborta Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 3314 TI0 TEME
«Metamne»"

20

Hewmeranel, BX NOJIOKEHUE B
[Tepuoanueckoi cucTeMe XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3nYecKre CBOMCTBAa HEMETAIIIIOB.
AmoTponusi HEeMeTauIoB (Ha IpuMepe
KHCIIOpOJia, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
CoeqUHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, Gpochopa u ux
COCIMHEHU N

24

XUMUYECKUE CBOWCTBA yIIIEpoaa, KPEMHUS U
HUX COeUHEHUU

25

[TpuMeHeHrne BaXKHEUIIINX HEMETAIIIOB U UX
COECUHEHUN




26

O0001eHre 1 cucTeMaTU3alis 3HAHUH 110
TeMe «HemeTamneny. BerauciaeHus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

27

[TpaxTuueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME
"Hemertamnsr"»

28

Kontposnbnas pabora no temam «MeTauib»
n «HemeTamibn

29

HeOpFaHI/I‘-IeCKI/Ie 1 OPraHUYCCKHUEC KUCJIOTHI.
HeOpFaHI/I‘-IeCKI/Ie U OPraHUYCCKHUEC OCHOBAHUA

30

AMpoTepHbIe HEOPraHUYECKUe U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIECTB

31

Poinp xuMun B oOecnieueHUn BKOHOFquCKOﬁ,
BHCPFCTHHCCKOﬁ M TIMILIEBOM 6630HaCHOCTI/I,
Pa3BUTHH Me,I[I/II_II/IHbI.3HaKOMCTBO C
HpO(i)eCCI/IHMI/I,CB}IBaHHHX C IMUIIEBOM
MPOMBIINIJICHHOCTBIO, JKOJIOTHEH.

32

[TpeacraBneHust 06 0OMUX HAYYHBIX
MPHHIIAIIAX POMBIIIICHHOTO ITOTYYCHHS
BaXKHEMIIINX BEIECTB

33

YenmoBek B MHPE BEIICCTB U MaTCpHUAIOB

34

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/IHero o01ero oopa3oBaHus

1

TeopeTqu(:KI/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHU

1.1

CdopMHUpOBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAy4YHOW KapTHHbBl MHpA, POJM XUMUU B TIO3HAHUU
SBIICHUU TIPUPOJBI, B (OPMHUPOBAHMH MBIIIICHUS ¥ KYJIBTYPBI
AUYHOCTH, €€ (YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOAMMOMW IS
pelieHusT TPAKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpefie

1.2

Bnagenne cuCTeMOM XUMHYECKMX 3HAHMM, KOTOpas BKIJIIOYAET:
OCHOBOIOJIararoume HOHSITHS (Monexyna, BaJICHTHOCT,
JEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSIPHbIA OOBEM, YIJIEPOJIHBIM CKelerT,
(GyHKIMOHANbHAS ~ TpyMNa,  paguKkal,  U30MEpHs,  HU30MEpHI,
TOMOJIOTUYECKHN PpAl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOIA- H
a30Tco/epKaIllie COCJUHEHUS, OMOJIOTMYECKH AKTHUBHBIE BEIECTBA
(yraeBogpl, JKUpBI, O€JIKHM), MOHOMED, HOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHHsI opraHmdeckux aemiects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XUMHUH, (HaKTOJIOTHUECKHe
CBEJIGHUS O CBOMCTBax, COCTaBe, IMOJNYyYEeHHMH U 0e30MacHOM
UCIIOJB30BAaHUU Ba)XKHEWINUX HEOPraHMYECKUX M  OPraHUYeCKHX

BEIIECTB B OBITY U MPAKTUYECKOH EATETHHOCTH YeIOBEKa

1.3

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPU3HAKU
HOHS[TPIfI, YCTaHAaBJIMBATb ux B3aMMOCBA3b, HCIIOJBb30BAaTh
COOTBCTCTBYIOIIMEC TIOHATUA IIPpU ONHUCAHHUU COCTaBad, CTPOCHUA U

MpEeBpalIeHU OpraHNYeCKUX COSTUHEHHIMA

1.4

c(OPMHUPOBAHHOCTh YMECHHI HCIIOJIH30BATh XUMHUYECKYI0 CHMBOJIHKY
JUISL COCTABIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
cOoKpaméHHoi) ¢GOpMya OpPraHMYeCKHX BEMIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIN, M3TOTABIMBATH MOJEIH MOJIEKYJI OPTaHUIECKUX

BCIICCTB JJIsI WIUIFOCTpAllMH WX XHUMHYECKOI'O W INPOCTPAHCTBEHHOI'O




CTPOCHUS

1.5

ChopMHUpOBaHHOCTE  YMEHWH  yCTaHABIMBATh  IPUHAIJICKHOCTH
U3yYCHHBIX OPraHUYCCKHX BEIIECTB IO MX COCTaBY U CTPOCHHUIO K
omnpenenéHHOMy Kiaccy (Tpymrme) COeAuHEHHH  (yIJIeBOJIOPOJIbI,
KHUCTIOPOJI M a30TCOJEpKalle COEAMHEHHUS, BBICOKOMOJEKYJISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHWsI 1O  CHUCTEMaTHYECKOU

HomeHkiarype (IUPAC)

1.5

CCbOpMHpOBaHHOCTB YMCHUS ONPCACIATh BHUAbL XMMHUYECKOM CBS3U B

OpraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTb ~YMEHHMSI HIPUMEHSTH: IOJIOXEHUS  TEOpPHU
CTpPOCHHMsI OopraHuveckux BemiecTB A.M. byrtnepoBa nmisi oObsICHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT WX COCTaBa U CTPOECHUS; 3aKOH

COXpaHCHHA MACChI BCHICCTB

YraeBoaopoibl. Kucnopoaconepxaniue Hu a30TcoJIepxKanme

OpTraHU4YCCKUC COCANHCHUA. BLICOKOMOJIGKYHHPHBIC COCOAUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN TNPUBOAUTHL TpPUBHATIbHBIE Ha3BaAHUS
OT/IENbHBIX OPTraHUYeCKHX BEUIECTB (ITHIICH, NPOIUJICH, AlleTHJICH,
STWJICHIIIUKOJb, TIUIEpPUH, (eHOoN, (QopMalbIerus, areTranbIeru,
MypaBbUHAsA KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmal, IeJUIII03a,

TJTAIIAH)

2.2

ChopMHUpOBAaHHOCTE YMCHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyeckue M XUMHUYECKHE CBONCTBA THUIHMYHBIX TMpEICTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BeEIIeCcTB (METaH, JTaH, JTHJICH,
NpONWICH, areTtuiieH, Oyramuen-1,3, merunOyraauwen-1,3, OeH30I,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, TJIUIEPHUH, (DEHOJ, ameTanbIeru,
MypaBbHHAss M YKCYyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IIeJUTF0JI03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

23

ChopMHUpPOBAaHHOCTh YMEHHUSI WUIIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJy  TUIHYHBIMH  MPEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKHUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX

PEaKIHii ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHUSA XapaKTEepU30BaTh HUCTOYHHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepabOoTKU U MPAKTHYECKOE IPUMEHEHHUE NMPOTYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuyéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX




METOAAaX HAYYHOTO MO3HAHHUS, UCIOJIb3YEMbIX B XUMHUHU IIPU U3YUEHUU
BEIICCTB W XUMHUYECCKUX sBJICHHWHA (HAOIIOJCHHWE, W3MEpEeHHE,
3KCIIEPUMEHT, MOJCIIUPOBAHUE), HCIIOJIb30BAaTh CHCTE€MHBIE
XMMHYECKHE 3HAHUA JUISl TPUHATUA PELMIEHUA B KOHKPETHBIX

JKU3HCHHBIX CUTYyAlUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh yMEHHMM COOJIOATh TNpaBUia IOJb30BAHUS
XUMHYECKOH TOCynoil u 1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe
mpaBuiia OOpallleHus! C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU

11O BBIITOJIHCHUIO JIa60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMONHATH XHMHUECKUN
9KCIIEPUMEHT (IIPEeBpALEHHUs] OPIraHUYECKUX BEIIECTB [IPU HArpeBaHUH,
MIOJIyYEHHUE DTUIICHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIUU
OpraHMYECKHUX BEIIECTB, JeHAaTypauus OEIKOB MpU HarpeBaHUU,
[[BETHBIC pEAKIMH OEJIKOB) B COOTBETCTBHH C IPABHJIAMH TEXHUKH
0€30MacCHOCTH TpH OOpallleHUH C BELIECTBAMU U JIaOOPaTOPHBIM
0o0opyaOBaHUEM; MIPEACTABIIATh pe3yabpTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaxiuii ¥ GOpMyIMPOBATH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

34

ChopMupoBaHHOCTH YMEHHI POBOANUTH BBHIUYUCICHUS TI0 XUMUYECKIM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM
MPOAYKTa peaklyy [0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO

U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKIMN)

3.5

CdopmupoBaHHOCTH yMEHUMI KPUTHUYECKU aHaJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoil nH(popMmaluy, cetb HTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTb yMEHUH COOJIOAATh MpaBWIA SKOJIOTMYECKH
1es1ecoo0pa3Horo MoBeACHUS B OBITY M TPYJIOBOM JAEATENBHOCTH B
LENAX COXPAaHEHUS CBOEro 3I0pPOBbsl M OKPY)KAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHUS Ha XUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHNYECKUX BELIECTB, OHMMAsl CMBICI IOKa3aTels
[MAK (mpengenbHO JNOMYCTUMOM  KOHILIEHTpAllMM), TOACHATH Ha
OpUMepax CrocoObl YMEHBIICHHS W NPEAOTBPALICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JI0BCKa

11 KJIACC

Kon

HpOBepﬂeMbIe NMPpEeAMETHLIC PE3YJIbTAaThI 0OCBOCHUA OCHOBHOM




NMpoBepPsieMOro
pe3yjabTara

o0pa3oBaTeIbHON MPOrpaMMbl CPETHET0 001IIero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bianenne cucremMoll XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOINOJAralIiue  MOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
HMOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHsI, XUMHUYECKasi CBS3b, MOJIb, MOJISIpDHAsE Macca, MOJISPHBIN
00BEM, KpUCTATMYECKAsT PEMIETKa, THIBI XWMHUYECKUX PEaKIUil
(OKHCITUTENIBHO-BOCCTAHOBUTEIIbHBIE, 3K30- W HHAOTEPMUYECKUE,
peaky HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
ANEKTPOJIUTUYECKAST ~ JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pEaKliu, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl DIEKTPOJIUTHUECKON nucconmanuu, llepuonnueckuit
3akoH /.. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOMYYEHHMH U O€30MacCHOM WCIOJIh30BAHUU BaKHEHIIINX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUYECKOH J1eATebHOCTH

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTb YMEHUI BBIABIATH XapaKTE€pHbIE MPU3HAKH U
B3alMOCBS3b W3YUYEHHBIX MOHSITHH, MPUMEHSATH COOTBETCTBYIOLIUE
NOHATHUS IIPU ONMCAHMM CTPOEHMSI WU CBOMCTB HEOPraHMUYECKUX
BEIIECTB U MX IPEBPAILEHUM; BBIABIATh B3aUMOCBS3b XMMHUYECKHX
3HaHUHI C HOHATUAMHU u NPEJCTaBICHUAMU IpyTUX

CCTCCTBCHHOHAYYHBIX IIPECAMCTOB

1.3

Bnaz[eHHe OCHOBHBIMHM MC€TOAaMHW HAYYHOI'O IIO3HAHUA BCEIICCTB U
XUMHYECKUX SBIICHUU (Ha6JIIO,Z[€HI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCT, YMEHUW OMNPEACNATh BAJICHTHOCTh W CTETICHD
OKUCJTIEHUSI XHMHMUYECKUX JJIEMEHTOB B COEIUHEHHUAX pa3InYHOTO
COCTaBa, BHJA  XUMHYECKONM  CBsi3M  (KOBajJeHTHas, HOHHAas,
MeTaJuIMuecKasi, BOJIOPOJHAsI) B COCIMHEHUSX, THUI KPUCTALITUYECKOMN
pEemIETKH KOHKPETHOT'O BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs,

MeTaJuTndecKas)

1.5

CchopMupOBaHHOCTh YMEHUIl OMpeAessATh XapakTep Cpeibl B BOIHBIX

pacTBOpaxX HEOPraHUYECKUX COCTMHEHUIN

1.6

ChopMUpOBaHHOCTb ~ YMEHHMSA  KJIACCH(PUUIUPOBATH  XUMHYECKUE

pEeaKuu MO Pa3IMYHbIM MpH3HAKaM (YHCIY M COCTaBy peardpyronmx




BEIIECTB, TEIUIOBOMY J(QeKTy peaknuu, H3MEHEHHIO CTeTleHEH
OKHCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, Y4acCcTuro

KaTaau3aTopa)

1.7

CpopMUpPOBAaHHOCTP YMEHHUM  COCTABJISATH YPAaBHEHHSI  pEaKIHi
pPa3IMYHBIX THUIIOB, TOJHBIE W COKpalI€HHbIE YpaBHEHUS peaKIui
MOHHOTO 0OMEHa, yUUTHIBas yCIOBUS, PU KOTOPBIX 3TH PEAKIIUHU UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTH YMEHUH MPOBOIUTH PEAKIMH, TOATBEPKIAIOIIIE
KaueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPTaHMYECKUX  BEIICCTB,
pacrmo3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCT, YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxkuun IOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnui

1.10

ChopmupoBaHHOCTE YMEHUH OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOHN peaklliu OT pa3IuyHbIX (aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHU  OOBSACHATH  XapakTep  CMEHICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTU OT BHEIIHErO BO3JIEHCTBHS

(npuniun Jle HlaTensbe)

0611_[8.5{ " HECOPTaHUYCCKasA XUMUSA

2.1

CdhopmupoBaHHOCT, YMEHUH pacKpwiBaTh CMBICT [lepuomudeckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH ero
CHUCTEMATU3HPYIOIIYIO,  OOBSICHUTEIBHYIO U  IPOTHOCTHYECKYIO

byHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cHUCTEeMbl XMMHUYecKMX »diemeHToB J[.J. MenneneeBa, HCIoIb3ys
MNOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTANN», «IHEPreTUYECKUe
YpPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XMUMUYECKHUX 3JEMEHTOB M MX COEJIMHEHWH IO IepuojaM M Ipyrnnam

[Tepuoanueckoit cucreMbl XuMHUECKUX deMeHTOB (.M. Menneneesa
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ChopmupoBaHHOCT, YMEHUH XapakTepu30BaTh (OMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHWYCCKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE TEHETHYECKOW  CBSI3UM  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH € IIOMOINBI0  YpPaBHEHHUUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
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C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJIMBATb IMPHUHAIJIC)KHOCTD




HEOPraHMYECKUX BELIECTB 10 UX COCTaBY K ONpPEAEIEHHOMY Kiaccy
(rpymnme) coenvHeHU# (IIPOCThIE BEUIECTBA — METAJIbl U HEMETAJLIbI,

OKCHJbl, OCHOBAaHH, KUCJIOTHI, aM(i)OTepHBIC TUAPOKCHUIDI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYI0 CHMBOJIHUKY
JUIsE  COCTaBleHUS (OpMYN BEIIECTB U YPaBHEHHH XHUMHUYECKUX
peaknuii, cuctematuieckyto HoMeHkiarypy (IUPAC) u TpuBuanbpHbIC
Ha3BaHMs OTIENbHBIX HEOPraHWYECKUX BeUlecTB (yrapHblil ras,
VIIEKUCIBIA Tra3, aMMHaK, TaméHash W3BEeCTb, Herami€Has HU3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHME  T€HETHMYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BelIECTBAMHU c MOMOIIbI0  ypaBHEHUH

COOTBCTCTBYIOIIHUX XUMHUYCCKUX peaKuHﬁ

2.7

CdhopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BHITIOJTHATH XUMUYECKUI
OKCHEPUMEHT (pa3JIoKEHUE MEePOKCHIAa BOAOPOAa B MPHCYTCTBUU
KaTaJn3aTopa, ONpeeseHne Cpeabl PacTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAIFHOTO WHAWKATOpPA, BIHMSHUE pPa3IMYHBIX (PAKTOpPOB Ha
CKOpPOCTb XMMHYECKOM pEaKIuH, peakiuu HOHHOro oOMEHa,
KaueCTBEHHBIC PEaKIuy Ha Cyib(aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHH:, PCUICHHWEC OJSKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM
«Metamael» U ((HCMCTaJIJIBI))) B COOTBCTCTBUU C IIPpABUJIAMU TCXHHUKHU
0€30macHOCTH TIpH OOpaIlleHWH C BeIIeCTBaMU M J1abOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTABIISTh PE3YIIBTATHI XUMHYECKOTO
JKCIEpUMEHTa B (OpPME 3alMCU YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIMpPOBaTH BHIBOBI HA OCHOBE ATHX PE3YJIHbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIOAATh TMpaBWiIa TMOJIH30BAHUS
XUMHUYECKON MOoCynoil U 71abopaTOpHBIM OOOpYy/IOBaHUEM, a TaKkKe
npaBuja oOpamieHus: ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB
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CdopmMupoBaHHOCTH YMEHHI XapaKTepHU30BaATh XUMHYECKHE
MPOLIECCHI, JIXKAIlMe B OCHOBE MPOMBILIJICHHOTO MOJYYEHUSI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH IMPEACTaBICHUI 00
OOMMX HAYYHBIX TPHUHIUNAX ©  OKOJOTHYECKHX  MpodiieMax

XUMHUYCCKOI'O ITPOU3BOZACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMUPOBAaHHOCTH TMPEJACTABICHUNH O XUMHUYECKOH COCTaBIISAIOIICH

CCTCCTBCHHOHaquOﬁ KapTUHBI MHpa, pOJIM XHWMHHU B TIO3HAHHUU




SBJICHUM TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM s
pelieHus] TMPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbBIO U HpHpO,HHOfI cpeac

3.2

C(l)OpMI/IpOBaHHOCTL YMCHI/II\/’I KPpUTHYCCKU AHAJIN3UPOBATH
XUMHUYCCKYTO I/IH(bOpMaIII/IIO, mojiy4acMyro M3 pa3HblX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U IpyrHe)

3.3

ChopMHUPOBaHHOCTh YMEHHWH COONIOAATh MpaBWIa SKOJOTHYECKH
1eJ1Ieco00pa3HOro MOBENEHHUsT B OBITY W TPYAOBOHM NEATETHHOCTH B
HEJSIX COXPaHEHHsS CBOETO 3I0pPOBbS M OKpY)KAaroUIeH HPHPOITHON

cpensbl

3.4

Oco3HaBaThb OMACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpEICIEHHBIX BEIIECTB, MOHUMast cMblca nokasarens 11K, noscHaTs
Ha MpUMEPAX CIOCOObl YMEHBILEHUS U MPEAOTBPALLEHUS UX BPEIHOTO

BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKaA

3.5

CdhopMupoBaHHOCTD YMEHUH MIPOBOJTUTH BBIYUCIICHHSI c
UCTIONIb30BAaHUEM TIOHATHUS «MAaccoBasi JIOJI BEIECTBA B PACTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MaCChI
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMHU BEIIECTB,
TEII0BOTO d(PeKTa peakimuu Ha OCHOBE 3aKOHOB COXPAHECHHS MAacChl

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIrUun




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘{CCKOﬁ XUMHHU

1.1

[IpenMer opraHHyYecKOM XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHsl CTPOEHUs OPraHMYECKHX

coenuHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CrpykrypHble (OpMYJIBl OpPraHMYECKUX BEIECTB. [ OMOJIOTHS, H30MEpHUs.
XuMHuecKasi CB3b B OPraHMYECKUX COEIUMHEHUSAX — OJMHApHBIE U KpaTHbIE

cBs3u. [IpesacraBienue o KnacCU(pUKAIMU OPTaHUYECKUX BEIIECTB

1.3

HOMeHKﬂaTypa OpPraHU4YCCKHUX COCJIMHECHU I (CI/ICTCMaTI/I‘IeCKaSI) U TPpUBHUAJIbHBIC

Ha3BaHUS BaKHCHUIITNX HpGI[CTaBI/ITeﬂeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YrineBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psifl. MeTaH u 3TaH — NpocTeiIme
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpCHI/Iﬂ), HaXOXKXIACHUC B IPHUPOAC, IMOJTYYCHHUEC U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psAn. DTWIEH U MNPOMNHIEH —
npocTeillliie MpeACTaBUTENN AalKeHOB: (U3UYECKHEe M XHUMHYECKHE CBOICTBa
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATAllMU, OKUCIEHUS U

HOJ'II/IMCPI/BaI_II/II/I), IMOJIYYCHHUC U IIPUMCHCHHUC
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Ankanuensl: Oyrtaguen-1,3 u MertwnOyragueHn-1,3: cTpoeHue, BaxHeHne
XMMHUYECKHE CBOMCTBa (peakuus noiauMepuszanuu). IlomydyeHne CMHTETHYECKOTO

KaydyKa U Pe3UHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH Psill. ALETUIICH —
OPOCTEHIINK TpeiCTaBUTENb AJKHMHOB: COCTaB, CTpPOCHHE, (u3nueckue u
XUMHYECKHE CBOMCTBA (peaklny TUAPUPOBAHNUS, TaIOr€HUPOBaHMs, THIPATALIUH,

FOpeHI/Iﬂ), MOJIYUCHUEC U TPUMCHCHUC

2.5

Apenbl. benszon: cocraB, cTpoeHHe, (U3MUYECKHE W XUMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUs U HUTPOBAaHMs), IOJIy4eHHE U puMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHe CBOMcTBa  (peakuuu
TaJIOTEHUPOBAHUS WU HUTPOBAHHUA), MOJYyYEHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. l'eHeTnueckas CBS3b MEXAY YIVIEBOJOPOJAMHU, NPUHAUIEKAIIUMU K

Ppa3InYHBIM KJlIacCaM




2.6

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOI0B. [IpHpoHbIii ra3 U Moy THBIC HETIHBIC
ra3el. Heth u €€ mpoucxoxaenne. CrocoObl mepepadoTku HEPTH: TEPEroHKa,
KPEKHUHT (TePMUYECKUH, KaTaJTMTHYECKHit), MUposu3. [IpomyKThl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yroib u

HPOAYKTHI €ro nepepaboTKu

Kucnopoconeprxaiye opraHn4eckie coeAMHEHNs

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJ: CTPOCHUE, (PU3nUecKue
M XMMHUYECKHE  CBOMCTBa  (peakIMM ¢  aKTUBHBIMH  METaJUIaMU,
raJIorTeHOBOJIOPOJAMH, TOpPEHHE), MpHUMEHEeHHe. BoAopoaHbie CBS3U MEXIY
MOJIEKYyJIaMH CIUPTOB. JleficTBME MeTaHOJIa U 3TaHOoJia Ha OpPraHU3M 4YeJIOBEKa.
MHOTroaTOMHBIE CHUPTHL. DTUICHIVIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NUecKue U
XUMHYECKHE CBOIcTBa  (B3aMMOJEMCTBHE CO  WICJIOYHBIMM  MeETaJllaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CHUpThI). JleiicTBue Ha opraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

®deHoJl:  CTpOEHHWE MOJEKyJbl, (U3NYECKHUe ¢ XUMHYECKHE CBOWCTBA.

Tokcnunocts (eHomna. [Ipumenenue penona
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Anpaeruipl U1 KeToHbI. DopMabIACTHI, alleTAIBACTH: CTPOSCHUE, (PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (PEaklUU OKUCIECHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMMOJIYUYCHHUEC U IPUMCHCHUC
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OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KUCJIOTBI: CTpOEHHE, (hu3nYecKre U XUMUUECKHEe CBOMCTBA (CBOMCTBA, 001IUe IS
Kjlacca KHUCJOT, peakius JTepuduKaluu), TMOJydyeHHe U IpUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX

KHUCJIO0T. Mblla KaK COJIM BBICIITUX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC JIeUCTBUE

3.5

Cnoxnbie 3(UPHl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. Kupsl. ['mnponus xxupos. Ilpumenenue >xupoB. buonmoruueckas posb

KHUPOB

3.6

VYrieBonbl: cocTaB, KiacCH(pUKAIMS YIJIEBOIOB (MOHO-, M- U TOJIMCAXapHJIbI).
['moko3a — mpocTedimuii MoHOcaxapua: OCOOEHHOCTH CTPOEHHsSI MOJEKYJIbl,
¢buznyeckue 1 XuMu4eckre cBoMcTBa (B3auMoencTBue ¢ ruapokcuaom meau(1l),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBienue,
OpoXXeHHWE TJIIOKO3bI), HaXOXKJACHHE B TPHUPOJE, NMpPUMEHEHHEe, OWOIorHdecKas
poab. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. Kpaxmai u Hesuirono3a Kak
npupojHbie nonuMepsl. CTpoeHHe Kpaxmana U Ieiuironosbl. dusmueckue u

XUMHYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaUeCTBEHHAs PEAKIIHS C HO/I0M)

A3OTCOI[Cp)KaH_II/IC OpPraHu4YCCKUC COCINHCHUA

4.1

AMUHOKHCIIOTHl Kak amQoOTepHble OpraHuueckue coenuHeHus. dusuyeckue u




XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMmepe TiuiuHa). buonormueckoe

3HAYCHHUC aMHUHOKHUCIIOT. HGHTI/II[IJI

4.2

benkun kak mnpupoaHBIE BBICOKOMOJIEKYJISIpHbIE coeluHeHus. llepBuuHas,
BTOpUYHAsl U TpPETHUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ACHATYypallud, KAUCCTBCHHBIC PCAKIIUU Ha Ocnku

BpICOKOMOIEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHbBIE TIOHSITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb MOJIMMEPU3AIIMU, CPEAHSIS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUH —

noJImMeEpur3ansa U NOJUKOHICHCAI A
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3KCHCpI/IMeHTaHBHBIC MCTOAbI H3YUCHUA BCHICCTB U UX HpeBpaIL[eHI/IfIZ
O3HAaKOMIJICHHUC C O6p33].[aMI/I IpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC,

Kay4yKOB. HOJIyLIGHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

1

TeopeTnyeckrue OCHOBbI XUMUU

1.1

XUMHYECKUH 3J1eMeHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNneHns dJIEKTPOHOB MO0 OpOUTANISAM B aTOMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

ITepuonnueckuit 3axoH u [lepuoguueckas cucrema xuMuueckux snemenTos J[.1.
MenpeneeBa. CBsA3b INEpUOAMYECKOro 3akoHa M Ilepumonnueckoil cUCTEMBI
XuMuyeckux vieMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSl CBOWCTB XHMHYECKHUX JJIEMEHTOB H
o0pa3yeMblX MMM IPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOJaM.

3HadcHUE NepuoaANYCCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Ctpoenne BeniecTBa. XHMHUYECKash CBsA3b. BHIBI XUMHYECKOW  CBSI3U
(koBajieHTHasi HEMOJIApHAas W TOJISIpHAsl, HMOHHAsA, MeTayuinueckas). VOHBI:
KaTUOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUs KOBAJCHTHON XMMHUYECKOM CBS3H

(0OMeHHBIN U TOHOPHO-aKLENTOpHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTb. 9HeKTp00TpI/II_IaTCJ'IbHOCTB. CreneHb OKHCIICHUSA

1.5

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BeIIeCTBA. THIMBI KPUCTAIIMUYECKUX PEIIETOK. 3aBUCHMOCTh CBOWMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOW pemeérku. [loHATHE 0 IHCIIepCHBIX




cucremMax. VcTuHHBIE U KOJUIOWAHBIEC PaCTBOPEI. MaccoBas J0JIA BEIIECTBaA B

pacTtBope

1.6

KJIaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COCJIUHECHUM. HOMCHKJIaTypa HCOPraHUYCCKUX

BCIICCTB

1.7

XuMuueckas peakuus. Knaccudukanus XUMHYECKUX peaxkuui B
HEOPraHWYECKOW U OPraHMYECKOW XMMHUM. 3aKOH COXPaHEHHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPAIICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTh OT pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMBIC pCaKkuu. XHUMHYECKOe PaBHOBCCHUC. (DaKTopBI, BIMAOINIKUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Ipunnun Jle [llarenbe

1.10

OnekTponuTrueckas nuccormanus. CwibHble U ciabbie anekTponutel. Cpena
BOJTHBIX PACTBOPOB BEILIECTB: KHUCIIAsi, HEUTpalIbHas, IIeIoYHasl. Peakiiui HOHHOTO

oOmMmeHa

OKHUCIINTEITFHO-BOCCTAHOBUTEIIBHEIC pe€aKuuun

HeOpFaHI/I‘{CCKaﬂ XHUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramioB B Ileproguueckoil cucteMe XMMHUYECKUX
anementoB JI.M. MenneneeBa U OCOOEHHOCTH CTpOeHUs aTOMOB. Pusnyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPONHS HEMETAIUIOB (HA IIpUMEpPE KUCIOPOa, CEpPHI,

docdopa u yriaepona)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). [IpumeHeHue

BaXXHEUININX HEMETAJUIOB U X COSTUHEHUN
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Meramnsl. Ilonoxenue MeramioB B Ilepuogudeckoil cucteMe XUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0UYEK
aToMoB MeTaiutoB. OOmme pusmdeckne cBoiicTBa MeTayioB. CIUIaBbl METaJIOB.

DNEKTPOXUMHUUECKHIA Psi/i HAMIPSHKEHUN METaIIOB

24

XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUM, KaJIMi, KaJbIUH,
MarHuii, aJllOMUHUN, IIHHK, XpOM, XEJe30, Melb) U uX coenuHeHuil. OOmue

crocoObl OTy4YeHUs: MeTaJuoB. [IprMeHeHrne MeTaIoB B OBITY M TEXHHUKE

2.5

T'enernueckas cBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAIIC)KAIIUX K pa3JINYIHbIM

Kj1accaM

XUMHS U )KU3HD

3.1

Ponp xumMum B oOeCneYeHHHM SKOJOTUYECKOW, SHEPreTHUYECKON W TIHIICBOU
6C3OHaCHOCTI/I, pa3BI/ITI/II/I MCIOAUIIUHBI. HOHSITI/IG (0] Hay‘-IHBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ




[IpencraBnenust 06 OOIIMX HAYyYHBIX MPHUHLMUIAX MPOMBIIUIEHHOTO IMOJIYYEHUS

BAKHEMIIMX BeleCTB. YUeNOBEK B MHUpPE BELIECTB M MATEPUAJIOB: BaKHEUILNE

3.2 CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKUHMOHHbIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMHuKa, MaTepuayibl JUIsl 3JEKTPOHUKH, HAaHOMAaTepuasbl, OPTaHUYECKUE U
MHUHEpaJIbHbIE YI00pEeHUs
XuUMHS W 30pOBbE UEJOBEKAa: IMpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX

33 npenapaToB, MpaBuiIa 6€30MacCHOTO MCTIOJIb30BAaHUSI ITPETapaToB OBITOBONW XUMUHU

B HOBCG,Z[HCBHOﬁ KHN3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.
AxnmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.

AKIII/IOHCpHOC O6HI€CTBO «H3mareabcTBO «HpOCBGIIICHI/Ie»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus 10 k1 "Hactonbnas kaura yautens" . M. Ipoda, O.C I'aGpuensH,
I'.I".JInicoBa, A.I'.BBenenckas 10ki1.

Xumus 11 ki "Hacronbhas kaura yautens" . M. Ipoda, O.C I'abpuensiy,

I'.I'".JIricoBa, A.I'.BBenenckas 11ki1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [{OK



		2025-10-13T18:06:53+0400
	Света Клементьева




