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HOACHUTEJIBHASA 3AIITMCKA

[IporpammMa 1O XUMHM Ha YypOBHE CpeAHETO0 o0mero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O06
obpazoBanuu B Poccuiickoii ®Deneparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOTPaMMBI CPEAHETO OO0IIero o0pa3oBaHUs
(®OIT  COO), npencraaeHHbIX B PenepasbHOM  rOCYIApCTBEHHOM
oOpazoBarenbHoM cTtangapre COO, ¢ yuétom KoHneniuu npenogaBaHust yueOHOTO
npeaMeTa « XUMUs» B 00pa3oBaTeNbHBIX opraHuzaiusax Poccuiickoit deneparium,
peanu3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIC MPOrPaMMBbl, U OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3BuTUs BOoCUTaHUs B Poccuiickoi
®deneparuun Ha nepuon o 2025 roma» (Pacmopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOMOB K pa3pabOTKE MpOrpaMMbl MO XUMHH, K OINPEACIICHUIO
oOwelt cTtpareruu oOy4yeHus, BOCIUTAHUS U PA3BUTHS 00y4aroUIUXcsa CPeACTBaMHU
yaeOHoro npeameta «Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHIenTyanpHeie mojokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIEpKaHUs, PE3yJbTaTOB OOyuYeHHs M TpeOOBaHMM K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTeILHON  OpraHU3alliy, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAllOM peaJlu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOW CHUCTEME XHMMHYECKOro oOpa3oBaHMs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOALI, POPMUPOBAHUSI MUPOBO33PEHUSI U OOIICH KYIbTYphI
YeJI0BeKa, a TAKXKe DKOJIOTUUECKA 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO
U TpuponHOil cpene. Peanmmsyercss xumudeckoe oOpa3oBaHHe OOydYarOIIMXCS Ha
YpOBHE cpeaHero ooOimero oOpa3oBaHUs CpeACTBAMH Y4eOHOTo Ipeamera
«XuMus», COIepKaHUE€ U TMOCTPOEHUE KOTOPOTO OMpEeeHbl B Mporpamme Io
XUMUHU C yUETOM CTieIU(UKY HAYKU XUMUH, €€ 3HAUCHUS B TIO3HAHUU TIPUPOHI U B
MaTepUabHOM KU3HU OOIIEeCTBa, a TaKKe ¢ YUETOM OOIIUX IeJIe W MPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro  O0OIIero
oOpa3zoBanus B Poccuiickoit @enepanuu.

XuMHsT Kak 3JE€MEHT CHUCTEMBI €CTECTBEHHBIX HAayK UTpaeT 0coOyio pojib B
COBPEMEHHOW LMBMUJIN3aLlMU, B CO3/laHUU HOBOW 0a3bl MaTepuajbHOW KYJIBTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (GOpPMUPOBAHKE PAIIMOHAILHOTO HAYyYHOTO MBIIIJICHHUS, B
CO3/7laHUE 1IEJIOCTHOTO MpPEJCTaBICHUS 00 OKpYyXKalollleM MHUpE KaK O €IMHCTBE
MPUPOIBI M YEJOBEKa, KOTOpoe (POpMHUpPYETCS B XMMHH Ha OCHOBE MOHUMAHMUS



BEIIECTBEHHOIO COCTaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSI3H MEXY
CTPOCHUEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOXKHBIMU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTrMMU €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOThEMJIEMOHN YaCTbI0 MUPOBOM KYIBTYpbl, HEOOXOUMBIM YCJIOBHUEM YCIIEIIHOTO
Tpyla M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujlaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HAaNpaBlieHA Ha pPEIICHHE
00aNbHBIX TPOOJIEM YCTOMYHMBOTO pAa3BUTHSA UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOM O€30MaCHOCTH M OXPaHBI 370POBBS.

B cooTrBercTBUM C OOmMMH UENSIMM W TPUHIUIIAMHU CPEIHETO OOIIero
oOpazoBanus comepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOyy4aroluxcsi, HEOOXOAMMYI0 WM JUJIi  BBIPAOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COIUyMa, IPOJIOJDKCHUS
o0pa3oBaHus B pa3IMYHBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBmsitomiMH ~ 1ipeiMeTa  «XUMHs»  ABISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOwmas ¥ HEOpPraHWYeckas XHMHs», OCHOBHBIM
KOMIIOHEHTOM COJIE€P>KAHMSI KOTOPBIX SIBIIIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUW MO HEOPTraHWYECKOW XMMHH (C BKIIOYEHUEM 3HAHHUUN U3 OOIeld XUMHUH) U
opraHu4eckod xuMuu. POpMHpPOBAHUE JAHHOW CUCTEMBI 3HAHUN INPU U3YUYCHHUH
npeaMeTa  00ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanusi KypcoB — «Opranuyeckas xumusi» u «OOmias u
HEOpraHuveckas XuMus» chOpMHpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TMOIXO0AAa K U3YYEHHIO Y4YeOHOro wmarepuana u oOycClIOBIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPA3BUTHEM  3HAHUM  Ha  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHUMHH BEIECTBa
paccMaTpuBalOTCAd Ha YPOBHE KIACCUYECKOM TEOPUU CTPOEHUSI OPTraHUYECKUX
COCIMHEHUW, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  AJIEKTPOHHBIX
NpEeICTaBIECHUd O CTpoeHuH BeniecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOIOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHWH. B Kypce OpraHnyeckom XUMHM MOJYyYarOT pPa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEpBOHAYAIbHBIC
MPE/ICTABICHUS O XUMHUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHMSI, O XUMUYECKOW PEAKIIUH.

[lon HOBBIM yIJIOM 3peHusi B TmpenMere «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YpOBHE OCHOBHOTO o0O0Imero oOpa3oBaHuUs
TEOPETUUECKU Marepual U (HaKTOJIOTHMYECKHUE CBEIEHUS O BEIIECTBax U
XUMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmIass u HeopraHudecKas



XUMUS» O0OYy4aroIIMMCSl MPEJOCTABISIETCS BO3MOXKHOCTH OCO3HAaTh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTUYECKUX MO3UIUH,
IyO’)ke TIOHATH MCTOPUYECKOE W3MEHEHHWE (yHKIUI 53TOro 3akoHa — OT
o0o0m1aroie 10 0OBSICHSIIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHMNA O BaXKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKHX PEaKIMAX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSAX MNpOTeKaHus JomonHsercs B Kypcax 10 wm 11 xmaccos
DIIEMEHTAMH COJEP)KAHMS, HMMEIOIUMHU KYJIBTYPOJIIOTHUYECKUM ¢ MPUKIAJIHON
Xapakrep. OTH 3HaHUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aUMOCBSA3U XHMHH C
JIpYTUMU HayKaMH, PAacKpbIBAlOT €€ pojib B IMO3HABATEIbHOM U TMPaKTUUYECKOH
JIESITEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpUYECTBA B 00JaCTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUNA XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMHPOPMAIHMIO H
OpPUMEHATH €€ /I TIOTOJIHEHUS 3HaHWM, pEeIICeHWs WHTEIUIEKTYyadbHBIX W
HKCIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 33/1a4. B 1enom conepxkanue yueOHOro
npeaMeTa « XMMUs» TaHHOTO YPOBHS M3YYEHHUS OPUEHTUPOBAHO Ha (hOPMUPOBAHNE
y 00ydYaromuxcsi MHUPOBO33PEHUECKOM OCHOBBI sl MOHUMaHMs (rutocodckux
UJeH, TaKuX KaK: MAaTepHaIbHOE €JUHCTBO HEOPTaHWYECKOIO M OPraHUYECKOIo
Mupa, OOYCIOBIEHHOCTh CBOWCTB BEUIECTB HUX COCTAaBOM U CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOJIHBIX SBICHWA MyTEM OKCIEPUMEHTa W  PEIICHUS
MPOTHUBOPEUNH MEXAY HOBBIMH (haKTaMH U TEOPETUYSCKUMHU MPEAINOCHUTKAMH,
OCO3HAHHE POJIM XMMHH B PEHICHUH SKOJIOTHUYECKUX MpoOJieM, a Takxke mpoliem
cOepeXeHUsl IHEPTeTUUECKUX PECYPCOB, CHIPbS, CO3/1aHUS HOBBIX TEXHOJOTUH U
MaTepHUasoB.

B nmnmane pemeHus 3amad  BOCHUTAHUS, PAa3BUTHS U COLMAIA3AIUU
oOydJaromuxcsi MPUHATBIE NPOTpaMMONA MO XMMHUU TOAXOAbl K OIpPEIEICHUIO
COACpX aHUsI W TOCTPOSHHUS TpeAMeTa MPEeayCMaTpUBalOT (OPMHUPOBAHUE
YHHUBEPCATbHBIX YYEOHBIX NEHCTBUI, UMEIOMNX 0a30BOE 3HAUCHUE TSI PA3ITUIHBIX
BUJIOB JICSITENIBHOCTU: PEIICHHUS MpoOJeM, TMOuCKa, aHalu3a U 00paboTKH
uHhoOpMaIKi, HEOOXOAMMBIX JJIS TMPUOOPETEHUS ONbITa MPAKTUYECKOH W
UCCJIEZIOBATENBCKON JESITENIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TO3HAHUHU
XUMUH.

B mpaktuke mnpenojaBaHus XWUMHH Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl, IPU OMPEACTICHUH
CoZiepaTeIbHOW XapaKTePUCTUKHM IIeNied W3ydeHHUs IMpenMeTa HarpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO MpPHU3HAETCS (OPMHUPOBAHHE OCHOB
XMMHYECKON HAayKM Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUUYECKOMH



JESTEIbBHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAMYECKOM TOUKM 3pEHMsI TaKOW IOAXOA K OINPEAENCHUIO LEelIel H3ydyeHUus
IPEIMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS DIABHBIMM LEISAMU HW3YyYEHHs IpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) siBAsTOTCA:

« (opMHUpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHMW KaK  BaKHEHIIEH
COCTAaBJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KJIIOYeBbIe MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUHU XUMHH,
OCBOECHHME $I3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYLIIHOCTH AOCTYIHBIX
0000LIEHNIT MUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

« (opMUpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB U XHWMHUYECKHUX pEakUuui, HEOOXOOUMBIX [UIsl MpPHOOpEeTEeHUs
YMEHUM OpPUEHTHPOBATbCA B MHUPE BEUIECTB M XUMHUYECKUX SIBJICHMIH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUYECKON U TIOBCETHEBHOM KU3HU;

+ pa3BUTUE YMEHUH U CIIOCOOOB AESITENbHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM  XHMHUYECKOIO OJKCIIEPUMEHTa, COOJIOACHUEM  MPaBUI
0€301acHOro 0OpaIleHus C BEIIECTBAMU.

Hapsiny ¢ aTum, copepxarenbHasi XapakTEpUCTHKaA LIeJIel U 3a/1ad U3y4YeHHsI
npeaMeTa B IporpaMMe Mo XMMHH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CHCTEME CpeAaHero obmiero oOpasoBanus. CeromHs B
MPETo/IaBaHuY XUMHH B OOJBIIEH CTETIEHH OTIAETCS MPEANOYTCHUE TPAKTUIECKOM
KOMIIOHEHTE COfepKaHUsl OOy4YeHHs, OpPUEHTHUPOBAHHOW HAa  MOATOTOBKY
BBIITYCKHUKA O0IIe00pa30BaTeIbHON OpraHu3alliyi, BJIAJICIONIETO0 HE Ha00poM
3HaHWUH, a (PyHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIHOCO0AMH W YMEHHSIMH
AKTUBHOTO TOJIY9CHUS 3HAHUHM M PUMEHEHUS UX B peabHOM KU3HU IS PEIICHHUS
IPAKTUYECKHX 3a]1au.

B cBiI3u ¢ 3TUM TpU HW3yYEHHUH TMpenMera «XHUMHUS» JIOMUHUPYIOIIee
3Ha4YeHHE IPUOOPETAIOT TaKKe IeNIN U 3a7a49H, KaK:

ajanTtanusl oOy4arolMXcsl K YCJIOBUSM JMHAMMYHO Pa3BUBAIOILErOCS MUpA,
dbopMupoBaHUE  WHTEIJIEKTYaldbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY HPHUHSTHUIO TPAMOTHBIX
pellieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BELIECTBAMHU M MX
npuMeHeHueM; (GOpMUPOBAHUE Yy OOYUYaIOIIUXCSA KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINI), HMMEIOIINX YHHBEPCAJbHOE 3HAUCHUE ISl PAa3IdYHBIX BHUJOB
NeATEIbHOCTH: peleHusl mpodiieM, TOMCKa, aHaln3a U 00paboTKu MH(OpMaIH,
HEOOXOAUMBIX [UIsl MPHOOPETEHHUs OMbITa JeATENbHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B IMO3HAHWU XUMUH, & TAKXKE I OLEHKHU C MO3ULIUN SKOJIOTHYECKOM



0€30I1aCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX IIPOLECCOB Ha
OpPraHK3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHH I TIOUCKAa M aHalIu3a y4eOHOU H
HAYYHO-TIOMYJSIPHON MH(pOpPMAIMK XUMHUYECKOTO COAepk aHus;, (HOpPMUPOBAHUE U
pa3BUTHE Yy OOY4YalIIMXCS AaCCOLMATUBHOITO M JIOTMYECKOTO  MBIIIEHMS,
HAOIIONATENIbHOCTH,  COOPAaHHOCTH,  AKKypaTHOCTH,  KOTOpbIE  OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUW W TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA; BOCHUTAHUE y OOy4aroluxcsl yOeKAEHHOCTH B T'yMaHHCTHYECKON
HaMpaBJICHHOCTU XHWMHUHU, €€ BaKHOW pOJIM B PELIEHHHM INOOANbHBIX IpoOiIeM
PaLMOHAJIBHOTO MPUPOIONOIb30BAHMS, TIOMIOJIHEHUSI SHEPTETUUECKUX PECYpPCOB U
COXPAHEHMsI TMPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOro
OTHOLIEHUS K MPHUPOAE M CBOEMY 3[0POBbIO, a TaKXe MNPUOOPETEHUS OIbITa
UCIOJIb30BaHUS MOJMYYEHHBIX 3HAHWM MAJIi NPUHATUS TPAMOTHBIX pPEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yueOHOM mutane cpenHero oOmiero oOpa3oBaHUsA MPEeaAMET «XHUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB IpeaMeTHOW obnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBD».

OO11ee Ynciio YacoB, OTBEIEHHBIX JJI1 U3yUYEHUs] XUMUH, HA 0230BOM YPOBHE
cpenHero obiiero obpasoBaHus, cocTaBiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEP KAHUE OBYYEHUASA

10 KITACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMUM

[IpenmeT OpraHMYECcKON XMMHUH: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
MOJIyYCeHUH HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOCHHS OpPraHUYECKUX
coenunenuid A. M. bytiiepoBa, e€ ocHOBHbIE MonokeHUs. CTpYKTypHBbIE (POPMYJIBI
OpraHM4ecKHX BewecTB. lomomnorus, wu3oMepus. XHMHYECKas CBsSI3b B
OpPraHUYECKUX COCIUHEHUAX — OMHAPHBIE U KPaTHBIE CBA3H.

[IpencraBnenue o kinaccuukanuu opraHudyeckux BemecTB. HomeHkiarypa
OpraHMYEeCKHX COENMHEHMM (cucTeMarhyeckass) W TpUBUAIbHbIE Ha3BaHHUS
BAKHEHUIINX MMPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.



OKCHEPUMEHTAIBHBIE METOABl M3yYEHMsI BEIIECTB M HUX IPEBpPALICHUM:
O3HaKOMJIEHHE ¢ O0pa3liaMM OpPraHWYECKHUX BEUIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJIETUPOBAHHE MOJIEKYJ] OpPraHMYECKHX BEIIECTB, HAOIIOJEHUE W
ONMCAHUE AEMOHCTPALMOHHBIX ONBITOB I10 NMPEBPALLIECHUIO OPTaHUYECKUX BELIECTB
IIPYU HarpeBaHuu (IJIaBJIE€HNE, OOYIIMBAHUE U TOPEHUE).

YrieBoaopoabl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU psia. MeraH M 3TaH —
IPOCTEHIINE NPEICTABUTENN QJIKAHOB: (U3NYECKUE M XUMHYECKHE CBOMCTBA
(peakuuy 3aMEUIEHMs] W TOPEHUs), HAXOXKICHUE B MPHUPOJE, IOJIy4YEHUE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAll. DTWIEH U MPOIHIEH —
OpOCTEHIINE NPENCTABUTENIN aJIKEHOB: (U3NYECKUE M XUMHUYECKHUE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THApPATAllUM, OKUCICHHUS U
MOJIMMEPU3ALIMH ), TOJTyYEHHE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m merunOyraauen-1,3: cTpoeHue, BaKHEUIIHe
XUMHUYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayyyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKHUI psifi. ALIETHIICH
— MPOCTEHIIMI TPEICTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUU THAPUPOBAHUS, raJOTeHUPOBAHMSI, THIpaTalliy,
TOpEHNs), MOIy4eHUE U IPUMEHEHUE.

Apensl. benzon: cocrta, cTpoeHue, (pU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuy TajJoreHUpPOBaHUS U HUTPOBAHUS), NOJyYEHUE W MpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyUeHue U npumeHenue. TOKCHYHOCTh apEHOB.
['eneTnueckass CBA3b MEXAY YIVIEBOAOPONAMHM, NMPUHAIIEKAIUMHA K Pa3INYHBIM
KJIaccam.

[IpupongHble WCTOYHUMKM yIIeBOAOPOAOB. IIpupomHblii ra3 u MOMyTHBIE
He(dTauble ra3pl. HegTh u €€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH:
NEPEroHKa, KPEKUHT (TepMUYECKHM, KaTaduTHYeCKuid), mnuponu3. IIpomykTbl
nepepadoTKu HePTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIi
yTOJIb U IPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAIBHBIE METOJAbl HM3YyYEHHUS BELIECTB M WX IPEBPALICHUI:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIacTMacc, KayuyyKoB U pe3uHbl, Kojutekuuu «Hedtb»
U «YTOlIb», MOJIEINPOBAHUE MOJIEKYJ] YIVIEBOAOPOAOB MU TaJOr€HONPOU3BOAHBIX,
MPOBEJICHUE NPAKTUYECKON pabOoThI: MOyYeHHE 3TUIICHA U U3yUYE€HHUE €r0 CBOMCTB.

PacuérHple 3amaun.



Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IPOAYKTA PEaKLMM 10 U3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB MJIHM MPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamue opraHu4ecKue coeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHOHPTHL. MeETaHOI W 3TAaHON: CTPOEHHUE,
¢uznueckue M XMMHUYECKHE CBOICTBa (peakuMu C aKTUBHBIMH MeETajllaMu,
rajoreHoBOAOpOJaMHU, TOpEHHE), NpUMEHEHuEe. BomopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MeTaHOJIa M 3TaHOJa Ha OPTaHU3M YEJIOBEKA.

MHoroaromMHsle  COMPTHI.  OTWICHIVIMKOJAb W  NIHLEPUH:  CTPOCHUE,
¢uznyeckue M XUMUYECKHE CBOMCTBA (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas PEaklMs Ha MHOIOaroMHbIe cnupThl). [lelicTBue Ha
opraHusM 4esoBeka. [[puMeHeHne rmuueprHa U STUICHIITHKOISL.

®deHon: CTpOEHHE MOJIEKYNbl, (QU3NYECKHUEe U XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Qenona. [Ipumenenue penona.

Anpnerunpl U kemouvl.  DopMmanbrerui, aueTaIbIETHI:  CTPOCHHE,
¢usznyeckue U XMMHUYECKHUE CBOMCTBA (PEAKIUM OKHUCIIEHUS U BOCCTaHOBJICHHS,
Kaue€CTBEHHBIE PEAKIMH), IOJIyYEHUE U IPUMEHEHHE.

OnIHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHUE, PU3NYECKNE U XUMUUECKUE CBOMCTBA (CBOMCTBA, OOLIUE TS
KJIacca KUCIIOT, peakus dTepuuKanum), noayyeHue u npumeHenue. CteapruHoBast
Y OJIEMHOBAsl KUCJIOTHI KaK IMPEICTABUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MblLia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBUE.

Cnoxnble 3¢uUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coXHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruonornyeckas
POJIb KUPOB.

VYreBoabl:  cocTaB, KilacCUPUKaIMs ~ yriieBonoB  (MOHO-, JU- U
nosnrcaxapubl). [7r0k03a — OpocTelmii MOHOCaxapul: 0COOCHHOCTH CTPOCHUS
MOJIEKYJNIbI, (PU3MYEeCKHMe W XHUMHUYECKHME CBOMCTBA  (B3aMMOIEHCTBUE C
ruapokcugoMm meau(ll), oxkucnenne ammuadnbiM pacTBopoMm okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHUE IVIIOKO3bl), HAXOXKJICHHE B MPUPOJE, NPUMEHEHUE,
ounosnoruyeckas poiib. @orocuHTe3. PpyKTO3a KaKk U30MEP MIFOKO3bI.

Kpaxman u nemirono3a Kak npuponaHble noiaumepsl. CTpoeHue kpaxmalia u
HEeUTroNo3bl.  PU3NUECKMEe M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUApOIIH3,
KaueCTBEHHAsl PEaKIUsl C UOJIOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3yYEHHsI BEIIECTB M HUX IPEBpPALICHUM:
npoBeZeHHEe, HAOJIIONEHHUE M OIMUCAaHUE JIEMOHCTPAIMOHHBIX OINBITOB: TOpPEHHUE
CIUPTOB, KaYECTBEHHbIE PEAKI[MU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJA
okcuaoM Meau(Il)), MHOroOarOMHBIX CHUPTOB (B3aUMOACHCTBUE IVIMIEPUHA C



ruapokcugoM menu(ll)), anpreruoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeilcTBHE Kpaxmalia C HOIOM),
IIPOBEJICHNE MTPAKTUYECKON padOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIOTHI.

PacuérHble 3amaun.

Bblunciendss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLIMM IO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepxkaliye OpraHn4ecKue COeTMHEHHUS.

AMMHOKHCIIOTBI KaKk aM(OoTepHBIC OpraHnYecKue coenuaeHns. Ou3ndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe MIuluHAa). buonormyeckoe
3HAYEHUE AMUHOKHUCIIOT. [lenTu bl

benkun kak nOpupoAHBIE BBICOKOMOJEKYJSApHbIC coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeIkoB. XMMHUYECKHUE CBOMCTBA OEIIKOB:
TUAPOIIN3, IEHATypalusl, KaYeCTBEHHbIE pEaKI[MU Ha OEJIKU.

DKCIEPUMEHTAIbHBIE METOJIbI U3YUYCHUS BEIIECTB U UX MPEBPAIICHUN:
HaAOJIOJICHUE U OMKMCAHHUE JIEMOHCTPAIMOHHBIX OMBITOB: JCHATYypalus OCIKOB MpPH
HarpeBaHUMU, LIBETHBIC PEaKIIMK OCIIKOB.

BbIcOKOMO/IEeKYJISIPHBIE COCUHECHUSA

OCHOBHbBIEC TIOHSITUSI XUMHUH BBICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALUU, CPEIHSS MOJEKYIsSIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYISIPHBIX COCIMHEHUN —
MTOJIMMEPU3ALMS U TTOJIMKOHICHCAIUSL.

DKCIEpUMEHTAIbHBIE METObI H3yUECHUS BEIIECTB U UX MPEBPAICHUMN:
O3HaKOMJIEHHE ¢ 0o0pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenmeTHbIe CBS3H.

Peanuzanusi MeXMNpeIMETHBIX CBSI3€U MPU U3YYEHUU OPTraHUYE€CKOM XMMHH B
10  kjacce  OCYIIECTBISIETCS ~ 4Y€pe3  HUCMOJIb30BaHME  Kak  oOmmx
€CTECTBCHHOHAYYHbIX MOHSATUM, TaK U TOHSTUH, SBISIONIUXCS CUCTEMHBIMH JJIS
OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIC TTOHSTHUS: SIBICHHUE, HAyYHbIN (haKT, TUTIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJIacCU(PUKaLUs, MEPUOAUYHOCTh, HAOIIONEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE.

dusnka: MaTepusi, DSHEpPrus, Macca, aroM, DJIEKTPOH, MOJIeKya,
HPHEPreTUYECKUl ypOBEHb, BEUIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BEIMUMHBI U €AUHUIIBI UX U3MEPEHHUS.



buonorus: kierka, opraHm3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OMOJOTUUECKU aKTHUBHBIC BellecTBa (OEJIKH, YIIEBOJbI, >XHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOMABI, MOJE3HBIC MCKOMIaeMbIE, TOILIIMBO,
PECYPCHI.

TexHomorws: MHINEBBIE TPOAYKTH, OCHOBHI pAlMOHAIHHOTO TUTAHUA,
MOTOIIIME CPENICTBA, JIGKAPCTBECHHBIC U KOCMETUYECKUE Tpermaparbl, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKUN dneMeHT. Artom. Sfnpo aroma, H30TONBL. DIJIEKTPOHHAS
000J104Ka. DHEPreTUUEeCKUE YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacCIpeesieHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
AIIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS] KOH(DUTYpAIIHs AaTOMOB.

[Tepuonnueckuit 3akoH U llepuoanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. N. MenneneeBa. Csi3b nepruoguyeckoro 3akoHa u Ilepuoandeckoil cuctemsl
xuMudeckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XUMHUYECKUX JJEMEHTOB U
oOpa3yeMbIX HUMH MPOCTBIX W CJIOXKHBIX BEHIECTB IO TpynnaM M Iepuojaam.
3HaueHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BeniecTBa. XHMHUYECKAas CBSI3b. BHABI XMMHUYECKOM CBSI3U
(KoBaJIeHTHas HEMOJISIpHAsl W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHus KOBAJIEHTHOM XUMHYECKOU CBS3U (oOMeHHBIH u
JIOHOPHOAKIICTITOPHBIH ). Bonoponnas CBSI3b. BanenTHOCTS.
DIIEKTPOOTPULATEITBHOCTD.

Crenenb okuciieHusi. IOHbI: KAaTUOHBI U AHHOHBI.

BemectBa  MOJEKYJISIpPHOTO W HEMOJEKYJISIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKHU.

[ToHsTie o0 AucnepcHeIXx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10515 BEIeCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BeleCTB. [eHeTHYecKkas CBS3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIIUX K Pa3]IMYHBIM KJIaccam.



Xumnyeckass  peakuus. Krnaccudukamuss  XMMHYECKHX — peakiuil B
HEOPraHWYECKOW M OpPraHMYeCKOM XUMUHU. 3aKOH COXPAHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUN ITPU XUMHYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3iMuHbIX (akTopoB. OOpaTHMble
peakuuu. Xwumuuyeckoe paBHoBecue. DakTopbl, BIMAIONIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutudeckas auccounanus. CuibHble U cialble anekTpoiauTsl. Cpena
BOJIHBIX PacTBOPOB BEIIECTB: KUCIAas, HEUTpabHas, EI0YHAas.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHMs] BEHIECTB M HX MPEBPAICHUIA:
neMoHcTpauus tadnun «llepuoanueckas cucrema xumudeckux snementon [I. U.
MenzeneeBa», U3ydyeHUE MOJENEH KPUCTAJUIMUECKUX PEIIETOK, HaAOIIONeHHE U
OMMKCaHUE JIEMOHCTPAIIMOHHBIX U J1a00PATOPHBIX OMBITOB (Pa3IOKEHHUE MEPOKCHUIA
BOZIOPOJIa B MPUCYTCTBUU KATAIM3ATOPA, OMPEAECIEHUE CPENIbl PACTBOPOB BEIIECTB
C TIOMOUIBIO YHUBEPCAJIBHOTO HWHAMKATOPAa, pPEAKUUU HOHHOIO OOMEHa),
MIPOBEJICHHUE MPAKTUYECKON paboThl «BiusHue paznuyHbix GakToOpoB Ha CKOPOCTh
XUMHUYECKOU PEAKLINN.

PacuéTHbie 3anaun.

Pacuétel 1O ypaBHEHUSIM XHUMHYECKMX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIOIB30BAHUEM TOHATHS «MACCOBast OIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxkenne HemetammioB B Ilepuoguueckoin  cucreme
xuMuueckux anemeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETa/lioB (Ha MpuUMepe
KHUCJIOpoJia, cephl, pocdopa u ymiepoaa).

XWMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbochopa, ymieponga U KpEeMHHUS) M HX  COeAUHEHUM  (OKCHUOB,
KHUCJIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENIINX HEMETAIUIOB U UX COECUHECHUMU.

Meramnbl. [lonoxenune meramioB B llepuoamyeckoil cuCTEME XUMHUYECKUX
anementoB /. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aroMoB MeTauioB. O0mme (usnyeckue cBoiicTBa MeTaioB. CrilaBbl METAJLIOB.
DNEKTPOXUMUYECKUH Pl HAPSIKEHUN METAILIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHIINX METAUIOB (HATpUM, Kaauil, KaJbIUH,
MarHui, alfOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHMUIA.

O6mue cnocoObl monmyueHuss meTamioB. [IpuMeHeHrne MeTaiuioB B OBITY H
TEXHHUKE.



OKCHEPUMEHTAIBHBIE METOABl M3yYEHMsI BEIIECTB M HUX IPEBpPALICHUM:
U3yueHUEe KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lioB HEMETAIIOB, PEIICHUE
HKCIEPUMEHTAIBHBIX 3aJlad, HaONIOCHHE M ONHMCAHHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBUE TMAPOKCUIA ATIOMUHHUSA C pacTBOpamMu
KHCJIOT U IL€J0Y€H, KaUeCTBEHHbIE PEAaKLIUU Ha KaTHOHBI METAJJIOB).

PacuérHble 3amaun.

PacuéTer maccel BemiecTBa Wi 00bEMa Ta3oB MO W3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce€ WIH O0bEMY OMHOTO W3 YYACTBYIOIIMX B PEAKIIUUA BEIICCTB,
pacu€Tbl Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OIHO
13 BEUIECTB UMEET MTPUMECH.

XuMus ¥ ’KU3Hb

Posib xuMu#M B 00ECIIEUEHUM SKOJIOTUYECKOM, SHEPreTUYECKOM U MHUIIEBOM
0€30MacCHOCTH, Pa3BUTHUU MEIUIMHBLI. [loHATHE O HAyYyHBIX METOIAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHIUIIAX M[POMBIIUICHHOTO
MOJYYEHUS BaXKHEUIIINX BEUIECTB.

YenoBek B MHUpE BELIECTB M MATEPUAIOB: BAXKHEHIIHUE CTPOUTEIIBHbIC
Marepuaibl, KOHCTPYKI[MOHHbIE Marepuaibl, KpacKu, CTEKJIO, KepaMHKa,
Marepuaibl JJs1 ANEKTPOHUKH, HAHOMATEPHUallbl, OPraHMYECKUE U MHUHEPAIbHbIC
yI0OpeHus.

XUMHST U 3I0pOBbE YEIIOBEKA: MPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacCHOTO UCIIOIL30BAHUS MPEMapaToB OLITOBOM XUMUU B
MTOBCEAHEBHOM KHU3HHU.

MexnpenmeTHble CBS3H.

Peanuzanmss  MeXOpeaIMETHBIX  CBsI3ed MpU  HU3YYeHUM oOwmed u
HEOPraHUYeCcKOl XxuMuM B 11 Kilacce OCyllecTBIsIETCS Yepe3 UCIOIb30BAHUE KaK
OOlIMX €CTECTBEHHO-HAYYHBIX TMIOHSATWUW, TaK W TOHATHUMA, SBISIOMIUXCS
CHUCTEMHBIMU JIJISI OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KiIaccupuKaius, TMNePUOJUIHOCTh, HaOIIOAEHNUE,
AKCIIEPUMEHT, MOACIMPOBAHUE, UBMEPEHHUE, SIBJICHUE.

dusuKa: Marepus, SHEPTusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PaIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTE€TUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHME BEIECTBA, (PM3UYECKUE BEIMYMHBI U CIUHMITBI UX
HU3MEPEHMS, CKOPOCTb.

buomorus:  kimerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.



['eorpadusi: MuHepasbl, TOPHbIE MOPOJbI, TOJE3HbIE MCKOMaeMble, TOILIMBO,
pecypcebl.

TexHonorus: XUMUYECKas MPOMBIIIJIEHHOCTh, METAJUIYypPrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTepUajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBIIUIEHHOCTh,  (apMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX TMPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHUasoB,
AIIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMEI 110 XUMHNN
HA FA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOyJaromuMHCsT TPOTPaMM  CpemHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM H  TpPeAMETHBIM). HaydHo-meTomudyeckoi OCHOBOW IS
pa3paboTKU TMIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTpaMM CpPEIHEro oOIero
00pa30oBaHUs ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B CcOOTBETCTBUM € CHCTEMHO-JIEATEILHOCTHBIM IMOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3ylIhTaTOB OCBOCHUS NpeaMera «XWMHsS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHUsl BBIICICHBI CIEAYIONIUE COCTABIISIIOLINE:

0CO3HaHUE 00YYaIOIUMHUCS POCCUNCKOM TPakTaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEETICHNIO; HAJIN4HE

MOTHBalMd K OOYYEHHIO; LEJIEeHANpPaBIEHHOE pPa3BUTUE BHYTPEHHHUX

yOeX/IeHNH JINYHOCTH Ha OCHOBE
KJIFOYEBBIX LEHHOCTEH W HCTOPUYECKHX Tpaauluii 0a30BOM HayKHM XHUMHH;
TOTOBHOCTh UM  CIIOCOOHOCTH OOYyYaroIIUXCsl PYKOBOACTBOBAaThCA B  CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IPUCYLIMMHU LEIOCTHON
CUCTEME XMMHMUYECKOro 00pa3oBaHMs; HAJIWYHE MPABOCO3HAHUSA HKOJIOTHMUYECKOM
KYJBTYPBI U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE PE3yAbTaThl OCBOEHUS MNpeAMETa «XUMHUSD» JOCTUTAKOTCS B
€IMHCTBE YYEeOHOM M BOCIHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUMOKYIBTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU
U HJleajJaMl POCCHMCKOTO TIpa)KIaHCKOTO OOIecTBa, NMPUHATHIMU B OOLIECTBE
HOpMamMH W TpaBUJaMU  [OBEACHHUS,  CIIOCOOCTBYIOIIMMU  Ipolieccam
CaMOIIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
oOy4Jarouuxcs.

JInyHOCTHBIE pe3ynabTaTbl OCBOEHUS TMpeaMeTra «XHUMHUS»  OTPakaroT
c(OPMHPOBAHHOCTh ONBITA TMO3HABATEIIbHOW U MPAKTHUYECKON JesATEeIbHOCTH
oOyyYaroluxcsl M0 peajnu3aluy NPUHATHIX B OOIIECTBE EHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaxIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAB U O0S3aHHOCTEH,
YBOXEHUS K 3aKOHY M TPABOIMOPSAKY; MPEICTABICHUS O COLUAIBHBIX HOPMaxX U

MpaBUJIaX MEKIMYHOCTHBIX



OTHOILIECHHUN B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX W IO3HABATEIBHBIX 3a7ay, BBIIOJHEHUU
XUMHUYECKUX IKCIEPUMEHTOB; CIOCOOHOCTH MOHMMATh W MPUHUMAaThb MOTHUBHI,
HaMEpEHHS, JIOTUKY U
apryMEHTBI JPYTHUX MPU aHAIHM3E PAa3TMIHbBIX BHIOB YI€OHOH NESITEIbHOCTH; 2)

NATPHOTHYECKOT0 BOCTIMTAHUA:

LHEHHOCTHOTO OTHOIIEHHS K ICTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHON XUMUU; YBaXEHHS K IPOIIECCY TBOpUECTBA B 00JaCTH TEOPUU U

MPAKTHYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh pEe3YJIbTaT
JUINTENIbHBIX ~ HAONIOAEHUH, KpPONOTIMBBIX  AIKCHEPHUMEHTANBHBIX  IOHCKOB,
MOCTOSTHHOTO Tpy/Jla YUYE€HBIX U MPAKTUKOB; HWHTEpPEca U MO3HABATEIbHBIX MOTUBOB
B NIOJlyYEHHUH U MOCIEAYIOIIEM aHalln3e MH(OpMAIMK O MEPEIOBBIX TOCTUKEHUIX
COBPEMEHHOW OTEUYECTBEHHON XMW,

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEACHHMS; CIOCOOHOCTU OLIEHUBATH
CUTyallMH, CBA3aHHbIC C XUMHYECKHUMHU SIBICHUSIMU, U NMPUHUMATh OCO3HAHHBIC
pELIEHUs, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M II€HHOCTH;
TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U NOCTYIIKM CBOMX TOBAPULIEH C IMO3ULIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMuUpPOBaAHHS KYJIbTYPbI 310POBbI:

NOHUMaHUSl LIEHHOCTEeW 3740poBOro M 0Oe3zomacHoro oOpa3za >KH3HH,
HEO0OXOIMMOCTA OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (U3HMYECKOMY U
MICUXUYECKOMY 3J0POBBIO; COONIONEHUS TMpaBuUil 0€30mMacHOro OOpalieHus ¢
BEIIECTBAMH B OBITY,

MOBCEAHEBHOM JKU3HU U B TPYAOBOU 1€ATEIbHOCTH; MOHUMAHUS LIEHHOCTH MPABUJI

WHJMBUAYaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBEJECHUS B CUTYalUSIX, YIPOXKAOIIMNX 30POBBIO0 U KM3HU JIOACH;

OCO3HAHUS MOCIEICTBUIA U HEMIPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKOM
JESATEeTLHOCTH, OOIIECTBEHHO TMIOJIE3HOM, TBOPYECKOM W  JPYTUX  BHIAX
JEATEIIbHOCTH; YCTAHOBKM HAa aKTUBHOE YYaCTHE B PELICHUH MPAKTUYECKUX 3a]1a4
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHUIO0 Mpodeccuii pa3anyHoro poja, B TOM



YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMHH; YBAXEHUS K TPYLY,
JOASAM  Tpyda M pe3yapTaraM TPYAOBOM NIE€STEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHIMBHAYAIbHOW TPACKTOPUU OOpa30BaHUs, OymyImIen
npodeccun W peanu3anii  COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C  YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XMMHH, MHTEPECOB U MOTpeOHOCTEH
00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS

HKOJIOTUYECKH II€JIECO00Pa3HOTO OTHOIIEHUS K MPUPOE, KAaK NCTOUHUKY
CYLIECTBOBAHMUS SKM3HM Ha 3emJie; T[OHUMaHUsS TIO0AIbHOTO — XapakTepa

HKOJIOTUYECKUX MPOOIeM, BIUSHUS
SKOHOMHUYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COLHUAIBHOM CpEIbL;

OCO3HAHUSI HEOOXOIUMOCTH UCTIONB30BAHUS JOCTHXKEHUM XUMUU IS
pelIeHus: BOIPOCOB PALIMOHAJIBHOTO IPUPOAOIIOIB30BaAHNUS; AKTUBHOIO

HENPUATUS JEUCTBUM, IPUHOCILINUX BpEl OKPYXKAIOILIEW IPUPOIHOU
cpelie, YMEHHUsI POTHO3UPOBATh HEOIATONPUSITHBIE SKOJIOTUYECKHUE TIOCIIEACTBUS
NpEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBpAIlaTh UX; HAJUYUS PA3BUTOTO
AKOJIOTUYECKOTO MBILIJICHUS, SKOJIOTUYECKON KYJIBTYPBI, OIbITA

NEATETbHOCTH DKOJIOTUYECKOM  HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMH B IMO3HABATEIbHONW, KOMMYHUKATUBHOW U COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTU 151 YMEHUS AKTUBHO  IPOTHUBOCTOSIThH

U7E0JI0TUN XeMOo(hoOuu;

7) HUEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKH W OOIIECTBEHHOW MPAKTHKW; TOHUMAaHUS CIEeIU(PUKA
XUMUU KaK HayKd, 0CO3HAHUS €€ poJid B POPMUPOBAHUH PALIMOHATIHFHOTO HAYYHOTO
MBIIIUICHUS, CO3/IaHUM 1IEJIOCTHOTO MPEICTABICHUSI 00 OKpPYKalollleM MUPE Kak O
€AVUHCTBE MNPUPOJbI U YEJIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH H
pelieHnr MpoOJeM COXpPaHEHUS TMPUPOIHOTO PABHOBECHUS, YOCKIEHHOCTU B
0co0Oi  3HAUUMOCTH XUMHUU JUISI COBPEMEHHOW  IMBUIM3AIMM: B €€
I'YMaHUCTUYECKOM HAMpaBIECHHOCTH W BaXXHOW POJM B CO3JaHUU HOBOM 0Oasbl
MaTepuaIbHON KYJIBTYphI, PEIICHUH TNI00ATbHBIX MPOOJeM YCTOWYMBOIO pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOW, IMHUILNEBOM U  3KOJIOTMYECKOU
0€30MacHOCTH, B pa3BUTHUN MEIHUIIMHBI, 0OCCIIEYCHUH YCIOBUHN YCIICIIHOTO TPYya U
AKOJIOTMYECKH KOM(OPTHOM KU3HU KaXKJIOr0 4WiIeHa OOIIeCTBa; €CTECTBEHHO-
HAy4YHOUW IPaMOTHOCTH: MOHUMAHUS CYIIIHOCTH METOJ0B MO3HAHUS, UCIIOIb3YEMbIX
B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS JIJIS
aHanu3a M OOBSCHEHUS SIBICHUU OKPYKAIOIMIETO MHUpPA W MPOUCXOMSIHUX B HEM
W3MEHEHUM, yMEHHUs JieJlaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAyYHBIX



(GakToB M MMEIOLIMXCS JITAHHBIX C LENbI0 TMOJYYEeHHs] JTIOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS J1JIs
pelieHust mpo6JeM B peabHBIX JKU3HEHHBIX CUTYaIUsIX; HHTEpeca

K MO3HAHUIO U UCCIIEN0BATENIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHMM 110 XUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMH MOTPEOHOCTMU; HHTEpeca K OCOOEHHOCTSIM Tpyaa
B pa3nu4HbIX chepax npodeccuoHaIbHOU
NEeATEIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbie pe3ysibTaThl OCBOCHHUS YUEOHOTO IMpeaMeTa «XHUMHS» Ha
YPOBHE CpPEIHET0 00IIero 00pa30BaHUs BKIIOUYAOT:

3HAYHUMBIC TS dbopMupoBaHuUs MHPOBO33PEHUS 00y4Jaronuxcs
MEXKIMCIUIUTMHAPHBIC (MEXIIPEAMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPa’KaAIOIIUE
IEJTOCTHOCTh HAy4YyHOM KapTHHBI MHpa M CHEUUPUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SBICHUE,
MpoIiece, CUCTeMa, HayyHbIH (haKT, MPUHIIMI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIEIOBaHUE, HAOIIOICHUE, H3MEPEHHE, OHKCIIEPUMEHT U JpYyTHe);
YHUBEpCAJIbHBIE yueOHbIe JEWUCTBUSL (MTO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJIATUBHBIE), oOecreynBaroIme (bopmHpoBaHUE (YHKIMOHAIBHOU
I'PAMOTHOCTH M COLIMATBbHON KOMIIETEHIIUN 00YYaIOIINXCSI;

CIIOCOOHOCTH oOy4Jaronumxcs HCIOIb30BaTh OCBOCHHEIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U yHUBEPCAJIbHBIC yueOHbIC
JICCTBYS B MIO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3YJIbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMU
JICHCTBUSMU.

OBiaeHne yHMBEPCAJIbLHBIMYU YUeOHBIMU NMO3HABATEILHBIMU
AEeHCTBUSIMMU:

1) 6a3oBble JJOTHYeCKHE IeHCTBUSI:

CaMOCTOSITeNIbHO  (opMynuUpoBaTH U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;  ONPEACTATh I1IeJU ACATECIILHOCTH, 3ajJaBas
rapaMeTphl U KPUTEPUHU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3yJbTaThl JEATCIBHOCTH C MOCTABICHHBIMU IEIISIMU;

HCTOJIb30BaTh MPU OCBOCHUY 3HAHUH MPUEMBI JIOTUYECKOTO MBIIIJICHUS —



BBIJICTISITh XapaKTEepPHbIC MPU3HAKKW TOHSATUA W yCTaHABIMBATh MX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JJII OOBSICHEHHS OTJIEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(UKAIINY BEIIECTB U
XUMUYECKHX PEAKIUW; YCTaHABIMBATh MPUYUHHO-CICIACTBEHHBIC CBSI3U MEXKIY
HM3y4aeMbIMU SIBIICHUSIMU, CTPOUTH JIOTUUECKHUE PACCYXKJICHHS (MHIYKTHUBHBIC,
JelyKTUBHBIC, TI0 AHAJIOTHH), BBISABISATHL 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B
paccMaTpUBAaEMbIX SBICHUAX, (DOPMYJIUPOBATH BHIBOJBI M 3aKTFOUCHUS;, TPUMEHSTh
B IIpoIlecCe IIO3HAHUSA, HCIOIb3yeMble B XMMHU CHMBOJUYECKHE (3HAKOBBIC)
MOJICJIH, TIPeoOpa3OBBIBATh MOJEIbHBIE MPEACTABICHUS — XHMHUYECKUM 3HaK
(cuMBOIM) 2MeMeHTa, XUMH4Yeckas GopMyna, YpaBHEHHE XMUMHUYECKOM pEaKkInu —
IpU pENICHUU Y4YeOHBIX TO3HABATEIBHBIX M TMPAKTHUYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS JIJISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBble HccIeI0BaTeIbCKHE e CTBUSI: BIaJCTh OCHOBAMH

METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMHUUIECKUX
peakiuii; ¢GopMynupoBaTh IEAM W 3aJladd  MCCJIENOBaHHUSA, UCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSTEIHHO C(OPMYTHpPOBAHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBHI 11 (POPMUPOBAHMSI THUIIOTE3BI IO IPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHI; BIaI€Th HABBIKAMHU CAMOCTOSITEIIBHOTO
TUTAHUPOBAHUSA M TIPOBEJCHUSI YYCHHUUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUsST HaOMoAaTh 3a XOJOM MPOIECCa, CaMOCTOSTEIBHO MPOTHO3WPOBATH €ro
pesyabrart, (hopmMynrpoBaTh 000OIIECHNUSI W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yABTaTOB HCCIEAOBAHUS, COCTABJISATh OOOCHOBAHHBIA OTYET O MPOAEIAHHOMN
pabore; mTpHOOpETaTh OMBIT YYCHUUYSCKOM HCCICAOBATEIIbCKOM W IPOCKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJOB PEIICHUS TMPAaKTHYECKUX 3a7ad, MPUMCHCHHUIO Pa3TuIHBIX
METOJIOB TTO3HAHUSI.

3) padora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UICTOYHHKAX UHPOpMAIUHU (HAyIHO-
MOMYJISIPHAsT  JIUTEparypa XUMHUYECKOTO COACPIKAHUS, CIPaBOYHBIC IOCOOUS,
pecypcbl HTEpHETa), aHANM3MpOBaTh MH(POPMALIMIO PA3IUYHBIX BHJIOB U (OpM
MPE/ICTaBICHNUS, KPUTHUYECKH OIICHUBATh ed JIOCTOBEPHOCTH u
HEIMPOTUBOPEUNBOCTb;

bopMyITUpPOBaTh 3alpPOCHl U MPUMEHATh Pa3IUYHBIC METOIBI NIPH TIOUCKE |
orbope wuH(OpMaMK, HEOOXOAMMOW [T  BBIMIOJHEHUS y4eOHBIX  3a1ad
OTPEACIEHHOTO THIA, TPHOOPETaTh OMBIT HCIOIB30BaHUS WHEOOPMAIIMOHHO-
KOMMYHHUKATHBHBIX



TEXHOJIOTUH W Pa3IUYHbIX TIOMCKOBBIX CHCTEM;  CaMOCTOSITEIbHO BbIOMPATH
onTuManabHyl0 ¢dopMmy TpeacTtaBieHus uHopMmanuu  (CXeMbl, TpaduKw,
TUarpaMMbl, TaONWIBI, PUCYHKH W JAPYTHE); HWCIOJIb30BaTh HAYYHBIA S3BIK B
KauecTBe cpencTtBa mnpu paboTe ¢ XUMHUYECKOH HHGOpMAIMe: MNPUMEHSThH
MeXIpeaMeTHble (hu3nuecKkue 1 MaTeMaTHueCKUe) 3HaKU U CUMBOJIBI, (DOPMYIIBI,
ab0peBHaTyphl, HOMEHKJIATypy; HCIOIb30BaTh U MPEoOPa3OBHIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPECTBA
HaIVISIAHOCTH.

OBiajgeHne yHUBePCAJIbLHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3aJ]aBaTh BOIIPOCHI IO CYIECTBY OOCYKJIa€MOU TeMbI B XOJ€ JAMANIOra W/Win
JUCKYCCUH,  BBICKa3blBaTh  HUJEH, (HOPMYIUpPOBaTbL CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEJIOKEHHOM 3a7auM; BBICTYNATh C MpE3eHTaIUei
pPE3yabTaTOB IMO3HABATEIBLHON JEATEILHOCTH, MONYYCHHBIX CAMOCTOSITCIIBHO HITH
COBMECTHO CO CBEPCTHHKAMU TPU BBIMOJIHEHUU XUMHUYECKOTO JKCIEPUMEHTA,
MPaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanu3anuu y49eOHOTO TIPOeKTa W (OPMYIUPOBATH BBIBOABI IO pe3yJbTaTam
MPOBEIEHHBIX MCCIICOBAHUHN ITyTEM COTIIACOBAHUS TO3UITUI B X07¢ 00CYKICHUS U
oOMeHa MHEHUSIMH.

OgiajieHNe YHUBEPCAJbLHBIMH PeryJISTUBHBIMHU AeHCTBUSIMMU:

CaMOCTOATENIbHO TIUIAHUPOBATh W OCYIIECTBISITH CBOIO IO3HABATEIBHYIO
JeSITENIbHOCTh, OMpenensss e I[eld W 3aJadd, KOHTPOJIMPOBATH W MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBaTh MpeIaraéMblii  ajlfOPUTM ACHUCTBUH IpHU
BBITIOJIHEHUM Y4YeOHBIX M HCCIEAOBAaTENbCKUX 3a7a4, BbIOMpATh HamOosee
7 GdEeKTUBHBIN crmoco0 WX pemIeHHus C y4E€TOM TOJYYeHHS HOBBIX 3HAHHM O
BEIIECTBAX W XUMHUYCCKHX PEAKIMsIX;  OCYIIECTBIATh CAaMOKOHTPOIb CBOCH
JIESITEIbHOCTH Ha OCHOBE CaMOaHaJIn3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3yabTaTbl OCBOCHHS Kypca «OpraHuueckas XuUMUSD»)
OTPaXaroT:

C(hOPMUPOBAHHOCTh  MPEJCTABICHUM O XUMHUYECKOW  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBICHUUN
npuponbl, B  (GOPMUPOBAHWUU  MBIIUICHUS W KYJABTYpbl  JIMYHOCTH, €€
(bYHKITMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOM IS PEIICHUS MPAKTHYECKUX 3a]1a4



U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
Cpene; BIANCHUE CHUCTEMOM XMMHUYECKUX 3HAHWUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAKOIINE TOHATUS (XMMHYECKUH DSJIEMEHT, aroM, 3JIEKTPOHHAA
000JI0YKa aToMa, MOJIEKYJa, BaJIGHTHOCTb, IEKTPOOTPULIATEIEHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHas (popmyna (pa3BépHyTas U COKpali€HHas), MOJb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, YITIEPOIHBIN CKeNeT, PyHKIMOHANIbHAS TPyTIa, pajauKall,
U30MEPHUS], U30MEPBI, TOMOJIOTUYECKHUI Psijl, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPO U
a30TCONEpIKAIE COCOUHEHHS, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE COEMHEHHUSA); TEOPUM U 3aKOHBI (TEopus CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHUS NPUYMHHOCTA U CHCTEMHOCTH XHUMHYECKHX
SBJICHUH, (aKTOJIOIMYECKHE CBEIECHUS O CBOMCTBAaX, COCTaBE, IOJNYYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEMILIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NESITeIbHOCTH YE€JIOBEKa; C(POPMUPOBAHHOCTh YMEHHUI BBISBISATH
XapaKTEepHbIE MPU3HAKW MOHITUH, YCTAHABIUBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh
COOTBETCTBYIOLIUE IOHATUSA NPU OINMCAHUM COCTaBa, CTPOCHMS W IPEBPALICHUI
OpraHUYeCKUX  COEAMHEHUH; C(OPMHUPOBAHHOCTH YMEHUM  HCIOIb30BaTh
XUMHUYECKYI0 CHUMBOJMKY [UJII COCTAaBIEHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOH, COKpalEHHON) (OpPMYNT OpPraHMYECKUX BEUIECTB U YpaBHEHUI
XUMUYECKUX PEAKIMi, M3TOTaBIMBATH MOJEIN MOJEKYJ OPraHMYECKUX BEILIECTB
JUIST  WUIIOCTPAlMM  HMX  XUMHUYECKOT0 M IPOCTPAHCTBEHHOIO  CTPOCHMS;
c(OPMHPOBAHHOCTh YMEHUW yCTAHABIMBATh MNPUHAMJIECKHOCTh HM3YyUYEHHBIX
OpraHMYEeCKHX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpymnie COeAMHEHUH (YIIeBOJOPOIbl, KHCIOPOJA U a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJSIPHbIE COEIWHEHHWA), JaBaThb KM Ha3BaHHS IO
cuctemarnueckoi Homenkinarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OTNEJIbHBIX OPraHMYECKUX BEUIECTB (3TWJIEH, NPONWIEH, aleTUJIEH,
ATWJICHIIIUKOJIb, TIULEPUH, (DeHomn, dhopManbaerui, ameTaibIerui, MypaBbHUHas
KHCJIOTa, YKCYCHas KHCIIOTa, OJIECMHOBAsI KUCII0TA, CTEAPUHOBAs KUCIIOTA, TIIOKO3a,
bpykro3a, Kpaxmayu, IeJUI0J03a, [IHMLUHUH); C()OPMUPOBAHHOCTH  yYMEHUS
OINPEAENATh BUABI XUMUYECKOU CBS3U B
OpTraHUYECKUX COEANHEHUSX (OIMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSATH MOJI0KEHUS TEOPUU CTPOCHHUS
oprannveckux BemiecTB A. M. byTtnepoBa st 0ObsiCHEHUST 3aBUCUMOCTH CBOMCTB
BELIECTB OT HX COCTAaBa M CTPOCHHUS;, 3aKOH COXPaHEHUs MAacChl BEIIECTB;
c(hOpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHUE U
XMMHUYECKHE CBOWCTBA THUINHWYHBIX MPEICTABUTEIEH Pa3IUYHBIX  KJIACCOB



OpraHMYeCKUX BelIECTB (METaH, 3TaH, STWJIEH, NMPONWICH, alleTUJieH, OyTaJaueH-
1,3, metwiOyraaueHn-1,3, GeH3071, METaHOJ, 3TaHOJI, ASTUJICHIJIUKOJb, TIUIEPHH,
deHou, aneTaapAeTHUl, MypaBbHHAS W YKCyCHas KHCJIOTHI, TIIIOKO3a, Kpaxmal,
LEJUTI003a, AMUHOYKCYCHAasl KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBA3b
MEXJYy HUMHU YypPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUN C
WCIIOJIb30BAHUEM  CTPYKTYpHBIX  GopMmyl;  chOPMHPOBAHHOCTH  YMCHHS
XapaKTepU30BaTh UCTOYHUKU YTIEBOAOPOTHOTO CHIPhS (HE(PTh, MPUPOIHBIA Ta3,
yrojib), CHOCOObI MX TNEpPepadOTKH M MPAKTUYECKOE NPUMEHEHUE MNPOAYKTOB
nepepadoTku;  CHPOPMUPOBAHHOCTH YMEHUH  MPOBOJIWTH  BBIYMCICHUSA IO
XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bE€Ma, KOJIMYECTBA UCXOIHOTO BEIIECTBA WIIU
MPOAYKTa PEaKIWM 10 HW3BECTHBIM Macce, O0BEMY, KOTUYECTBY OIHOTO U3
UCXOJIHBIX BEHIECTB WM MPOAYKTOB pEaKlMH); CPOPMUPOBAHHOCTh YMEHUH
BJIaJIETh CHUCTEMOW 3HAaHMM 00 OCHOBHBIX METOJIaX HAYyYHOTO TO3HAHUS,
UCIOIB3YEMbIX B XUMHHM TPU HU3YUYCHUH BEIIECTB U XUMHUYECKUX SIBJICHUU
(HabmroneHue, W3MEPEHUEe, OJKCIIEPUMEHT, MOJECIMPOBAHUE), HCIOJb30BaTh
CUCTEMHBIE XHMHUYECKHE 3HAHUS [JIS MPUHATHS PEINIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEHIECTBAMU M HX HPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAaTh TMpaBuia IOJIB30BAHUS XHUMHUYECKOU
MOCy0i U J1abopaTopHbIM O00OpYAOBaHHMEM, a TaKXke IpaBuiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUHM C WMHCTPYKIIUSMU IO BBITIOJIHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OMNBITOB; CHOPMHPOBAHHOCTH YMEHUH IJIAHUPOBATh U BBIMOIHATH
XUMHUYECKUM  SKCHEpUMEHT (IpeBpallieHUs] OpPraHMYEeCKUX BEIIECTB  MpHU
HarpeBaHUM, TMOJYyYCHHE HJTWICHA W U3YYEHUE €ro CBOICTB, KauyeCTBEHHBIC
peaKkiMKi OpraHUYEeCKUX BEIIECTB, ACHATYpallus OCJIKOB MMPU HarpeBaHUU, IBETHHIE
peakiuu OE€JIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30MaCHOCTU TMPHU
oOpalieHMM C BEIIECTBAMM M JA0OpPAaTOPHBIM O0OPYIOBAHHUEM, MPEACTABIATH
pe3yJbTaThl  XUMHUYECKOTO JKCIIepUMEHTa B (GopMmMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (QopMyIHpoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yapTatoB;  CPOPMUPOBAHHOCTH  yYMEHHH  KPUTUYECKH  aHAIM3UPOBATH
XUMHUYECKYI0 HMHGOPMAIMIO, MOJydaeMyl H3 pPa3HbIX HCTOYHUKOB (CpelCcTBa
MaccoBOil nHpopManuu, MTHTEpHET U IpyTruXx);

chOpMUPOBAaHHOCTh ~ YMEHHUM  COONIOMATh  TIpaBUJIa  DKOJOTHYECKH
1[Ee7IeCO00Pa3HOr0 TOBEJCHUSI B OBITY U TPYAOBOM JACATEILHOCTH B IEJSAX
COXpaHEHHUsI CBOETO 3JI0POBbS M OKPY)KAIOIIEW MPUPOIHON Cpelibl, 0CO3HABaTh
OMacCHOCTh BO3JCHCTBUS Ha >XUBBIE OPTraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BelecTB, moHUMas cmbich mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEIOTBpAIEHUs] UX BPEIHOTO BO3JICUCTBUA HA OPTraHU3M
YeJioBeKa; JJii OOYyYalolMXCsS € OrPAaHUYEHHBIMHU BO3MOXKHOCTSMH 37I0POBBS:



yMEHHUE MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEILIECTB
U XUMUYECKHUX SIBJICHUW; IS CIENbIX U CIA0OBUASIIMX OOYyYaIOIIMXCS: YMEHUE
HCITOJIb30BaTh PeNbe(hHO-TOUCUHYIO crucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu
XUMUYECKHUX (DOPMYIL.

11 KUIACC

[IpenmerHble pe3ynbTaTbl OCBOEHUSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPaXkKaroT:

ChOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHPA, POJM XHMUHA B T[IO3HAHUM SIBJIICHUU
npupoabl, B (DOPMUPOBAHMMU MBIIUICHUS U KYJIBTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs PEIICHHS MPAaKTHICCKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M IIPUPOIHOM
cpede; BIAJICHUE CHCTEMOW XHMHUYECKHX 3HAHHWM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUUYECKUM AJIIEMEHT, aroM, W30TOIN, Ss-, p-, d-
AJICKTPOHHBIE OpPOUTAIXM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJSPHBIM O0BEM,
BAJIEHTHOCTbD, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHh OKUCIICHUSA, XUMHUYECKasl CBS3b
(KoBaJIeHTHAs1, HOHHAs, METAJUIMYECKasi, BOIOPO/IHAS ), KPUCTAILTNUECKAsI PEIIETKA,
TUNBl ~ XUMHYECKUX  PEAKIHN, PpPacTBOP, JJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIMTUYCCKA JIMCCOLMALNSA, OKHUCIHUTEIb, BOCCTAHOBHUTENbL, CKOPOCTh
XUMHUYECKOW pEaKIMh, XUMHUYECKOE€ PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
ANEKTPOIUTUUECKON Auccoumanuu, nepuoandeckuil 3axkon [l. M. Menneneena,
3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAHCHMS M MPEBPAILCHUS SHEPTUU
P XUMUYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JICKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTMYECKUE CBEICHHUS O CBOMCTBax,
COCTaBe, MOJTYYEHUH U OE30MaCHOM HCIOIh30BaHUM BAXKHEHUIITUX HEOPTaHUYECKUX
BCILIECTB B OBITY U NMPAKTUYCCKOMN ACATEILHOCTH YSJIOBEKA,

c(hOPMUPOBAHHOCTh YMEHHUH BBIABISITE XapaKTEpPHbIE NPU3HAKU TOHSITHM,
YCTAHABIIMBAaTh UX B3aMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIWE MOHATUS MPH
ONMMCAaHUM HEOPTaHWYECKHX BEIICCTB M WX NpeBpalieHuil; chOopMHUPOBAHHOCTH
YMEHUN WCIOJNB30BaTh XWMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBiieHUS (GopMyn
BEIICCTB M YPABHECHHN XMMHYECKUX PEAKIHI, CUCTEMATUYECKYIO HOMEHKJIATYPY
(IUPAC) u TtpuBHanbHble Ha3BaHUS OTACJIbHBIX HEOPTaHUYECKUX BEILECTB
(yrapHslil ra3, yrieKuCiblid ra3, aMMHaK, raméHas U3BECTb, HETAIlIEHAs] U3BECTD,
NMUTBEBAsT COAa, MHPUT U Jpyrue); cHOpMUPOBAHHOCTH YMEHUW OMNPENEIATh
BAJICHTHOCThL M CTCIECHL OKMCIICHHS XHMHYECKHMX DJEMEHTOB B COCIMHEHUIX



pPa3IMYHOTO  COCTaBa, BHUJI XHMHYECKOM CBs3M  (KOBaJICHTHas, HWOHHAas,
MEeTAJJTNYECKasi, BOJAOPO/AHAS) B COCAWHECHUSX, THI KPUCTAJUIMUECKOM PEIIETKU
KOHKPETHOTO BelIeCTBa (aroMHasi, MOJICKYJISpHAs, HOHHAs, MeTaJUInuecKas),
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHECHUM;
c(hOpMUPOBAHHOCTH YMEHUH yCTaHaBIIMBaTh MPUHAIJICKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K OMNPEACIEHHOMY KIACCy/Tpymie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJIBl U HEMETAJIbl, OKCUJIbI, OCHOBaHMS,
KHCJIOThI, aM@oTepHble THAPOKCHIBI, COIH); CPOPMUPOBAHHOCTh YMEHUM
packpeiBaTh CMbICH  nepuoaudeckoro 3akoHa J. WM. MengeneeBa wu
JIEMOHCTPUPOBATH ero CHUCTEMAaTU3UPYIOIIYIO, O0OBACHUTEIBHYIO u
MPOTHOCTUYECKYIO (YHKIMH;  C(HOPMUPOBAHHOCTH YMEHHHA XapaKTepHU30BaTh
IEKTPOHHOE CTPOCHHUE AaTOMOB XHUMHYECKHUX DJJIEMEHTOB 1—4 mepuonoB
[Tepuognueckor cucrembl XuMudeckux 3eMeHToB . . MenneneeBa, ucnoib3ys
MOHATUSL «S-, P-, dIIEKTPOHHBIE OpPOUTANIN», «IHEPIETUUYECKUE YPOBHUY,
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
COCMHEHUN 1o mepuoaaM M rpynnaMm Ileproauyeckoil CUCTeMbl XHMHUYECKHUX
anemeHnToB /l. U.
MenzeneeBa; cpOpMUPOBAHHOCTh YMEHUM XapaKTE€pU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHUE CBOWCTBA HEOPraHWYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATH CYIIECTBOBAHUE TEHETUUYECKOM CBS3U MEXKIY HEOPTaHUYECKUMU
BEIIECTBAMH C TMOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHU;
c(hOPMUPOBAHHOCTh YMEHHSI KJIACCU(UIIMPOBATh XHUMHYECKHE PpPEaKIUU TI0
Pa3IMYHBIM TpU3HAKaM (YHUCIYy M COCTaBy pPEardpyrommx BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTCIICHEH OKHCISHHS 3JEMEHTOB, OOpPAaTHUMOCTH
peakIuy, Y4YacTHUIO KaTajau3aropa); CPOpPMHUPOBAHHOCTh YMEHHH COCTaBISATh
YpPaBHEHHUSI PEAKIUN Pa3IMYHBIX THUIIOB, TOJIHBIE W COKpalIEHHBIE ypaBHEHUS
peaKIuii HOHHOTO 0OMEHA, YUUTHIBAS YCIOBHS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT JI0
KOHIIA;
c(hopMHUPOBAHHOCTH YMEHUH MPOBOAUTh PEaKIUM, TOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAaB PA3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYyTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BeIIEeCTB; COPMHUPOBAHHOCTh YMCHHI pacKpbIBaTh CYIIHOCTb
OKHCJIUTEILHO-
BOCCTaHOBUTEIBHBIX PEAKIIUH MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOrO OajaHca
ATUX peakiuil; cPOpPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakIud OT pa3IMuHbIX  (PAKTOPOB; XapakTep CMEIICHUs
XHMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3AeHCTBUS (mpuHIuM Jle
[Tarenne); cPOpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh XUMUYECKHUE TIPOIIECCHI,



JekKalye B OCHOBE IMPOMBIIIJIEHHOTO TMOJIYyYEHHUS CEPHOW KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCThH MPEACTABICHUN 00 OOUMX HAy4HBIX MPUHIUIAX U
IKOJIOTHYECKUX MpodjieMax XUMHYECKOTO TMPOU3BOJACTBA; C(HOPMHUPOBAHHOCTH
YMEHUN NPOBOAUTH BBIYHMCIEHUSA C HCIOIB30BAHUEM IMOHATUS «MaccoBas JOJIs
BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX PEaKIUsiX,
MAacchl BeIlleCTBAa WU 00bEMaA ra3oB MO U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKlMU BEIIECTB, TEIIOBOro 3¢dekra
pEaKUMd Ha OCHOBE 3aKOHOB COXPAaHEHUs MACChl BEIIECTB, NPEBPALICHUS U
COXpaHEHMs] JHepruu; CcHOPMUPOBAHHOCTH YMEHHH coOmomaTh  IpaBuia
MOJIb30BAHMSI XMMUYECKOW MOCYI0M M JTAOOpaTOPHBIM OOOPYIOBAaHUEM, a TAKXKE
npaBuia OOpalleHUsi C BEIIECTBAMU B COOTBETCTBUUM C HMHCTPYKLMSIMHU [0
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB; CHOPMHUPOBAHHOCTH YMEHUI
IUIAHUPOBATh U BBINOJIHATE XUMHUYECKUI JKCIIEPUMEHT (Pa3iloKEHUE IEPOKCUAA
BOJIOpOZA B MPUCYTCTBUU KaTalaU3aTopa, OMPENESIEHUE Cpellbl pACTBOPOB BEILIECTB
C IOMOIIBIO YHUBEPCAJIBLHOTO WHJMKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOpPOB Ha
CKOPOCTh XUMHYECKON peaklMM, peakuud HOHHOTO OOMEHa, Kaue€CTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHaT- U XJIOPUI-aHUOHBI, HAa KaTHOH aMMOHMI,
pElIeHNE SKCIEPUMEHTANBHBIX 3a1a4 no TemMaM «Mertame» u «Hemeramiby) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH O€30MaCHOCTH TMpu OOpalieHUuu C
BELIECTBAMM U JITaOOpPaTOpHbIM OOOpPYAOBAaHUEM, IMPEJICTABIATh PE3YJIbTaThl
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3alucu YypaBHEHUH COOTBETCTBYIOIHX
peakuuii #u  QopMyIMpOBaTh BBIBOJBI HAa OCHOBE J3THUX  pPE3YIbTATOB;
cOPMHPOBAHHOCTh ~ YMEHUWA  KPUTHYECKH  aHAJIM3UPOBATH  XUMHUYECKYIO
uHGOpMAIMIO, IMOJMyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MAacCOBOM
KOMMYHHKaIu, UHTEpHET U Ipyrux);

chOpPMUPOBAHHOCTh ~ YMEHUM  COONIOATh  TpaBWJia  DKOJOTHMYECKU
1enecoo0pa3Horo MOBENEHUsT B OBITY U TPYAOBOM JEATENBHOCTH B ILENIX
COXPAHEHMsI CBOEIO 3/I0POBbSl U OKPYXKAIOLIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS Ha UBbIE OPraHU3Mbl ONPEAEIEHHBIX BEIIECTB, TOHUMAS
cvbicnt mokazarens IIJIK, moscHsITh Ha mnpuMmepax CcrnocoObl YMEHBIICHHS H
IPEIOTBPAILEHNUS] WX BpPEIHOTO BO3JICHCTBHS Ha OpraHU3M 4eJIOBEKa; JUIs
00yYaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSl: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHWS BEIIECTB M XMMHYECKUX
SBJICHUW; JUJISL CJEMbIX M CJIA0OBUASAIIMX OOy4YaloIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemy oOo3Hauenuit JI. bpaiins mis 3amucu XuMUYeCKuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnyecTBo yacos DJIEKTPOHHbBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM (un¢posrie)
i HporpamMMbl Beero Kontposbnbie | Tpaxtnueckue | ©0PasoBaTelbHble
paboThI padoThbI pecypeel
Pa3gea 1. Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
N bubauoreka IIOK
1.1 CTPOCHUS OPTraHUYECKUX COSAMHCHHN A. 3
https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazneny 3
Pazgen 2. Yriiesogoponsl
bu6moreka [IOK
2.1 penenbHele yIIeBOIOPOIBI — AJIKaHBbI 2 https://lesson.edu.ru/04/10
29 HenpenenbHble yriIeBOIOPO/IBI: aKEHHI, 6 | Bubmaorexa LIOK
: ATTKA/HEHBI, ATKHHBI https://lesson.edu.ru/04/10
bu6mmoreka [IOK
23 ApoMaTHIECKHE YIICBOLOPOIBI 2 https://lesson.edu.ru/04/10
24 [IpuponHbie HCTOYHUKH YTIIEBOAOPOAOB U 3 1 Bubmaorexa IIOK
. HX mepepaboTKa https://lesson.edu.ru/04/10
Hroro no pazneny 13



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Pasznen 3. Kucaopoaconep:kanue oprannyeckue coeIuHeHUus

Bbub6mmoreka IIOK

3.1 Cruptel. denon
https://lesson.edu.ru/04/10
19 Anpneruapl. KapOOHOBBIE KHCITOTHI. 7 bubnnorexa [IOK
. Criowebie SbupsI https://lesson.edu.ru/04/10
bu6mmoreka [IOK
3.3 YrieBozsl 3 1 https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pasnen 4. A3orcoaep:kaniue opraHnyecKue coeuHeHust
bub6 OK
4.1 AmuHbl. AMUHOKHUCITOTHI. benku 3 }Il/lt t;I:?/sz:one du.ru/04/10
Hroro no pazneny 3
Pasnen S. BeicokoMoJieKyIipHbIe COeIMHEHUS
2 bubanorexa LIOK
5.1 [Tnactmaccel. Kayuyku. BonokHa https://lesson.edu.ruw/04/10
Hroro no pazneny 2
34 2
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11 KUIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (unpposeie)
Ne n/m o0pa3oBare/ibHbIE
NPOrpamMmbl Koutpoabubie | IlpakTunuyeckue
Bcero pecypchl
padoThI padoTbI
Paznea 1. Teopernyeckue 0CHOBbI XMMHUM
Crtpoenue aromoB. [leproandeckuii 3aKoH bubnuorexa [IOK
1.1 u Ilepuoanyeckas cucteMa XUMHUYECKUX 2 https://lesson.edu.ru/04/11
anemenToB J[. 1. MenaeneeBa
Crtpoenue Bemiectsa. MHorooOpasue Broarorexa OK
1.2 2 https://lesson.edu.ru/04/11
BEIIECTB
bubmuoreka [IOK
1.3 XuMHUYeCKHe peaKIuu 4 1 1 https://lesson.edu.ru/04/11
Wroro no pazneny 8
Pasznen 2. Heopranuueckast Xumust
bu6munoreka [IOK
2.1 MeTtamisl 4 1 https://lesson.edu.ru/04/11
bub6moreka [IOK
2.2 Hemeraisr 4 1 1 https://lesson.edu.ru/04/11
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CBs3b HEOPTraHNYCCKUX U OPraHUYCCKUX

bub6moreka [IOK

2.3 2 https://lesson.edu.ru/04/11
BELIECTB
Hroro no pazneny 10
Pa3nen 3. XuMus v :KU3HL
31 X ) bubmuoreka [IOK
’ MMUA 1 ACH3HB https://lesson.edu.ru/04/11
Hroro no pazgeny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 20
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