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HOACHUTEJBbHASA 3AIIMCKA

[IporpaMmMa 1m0 XUMHM Ha YPOBHE CpeAHEero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO0
oOpa3zoBanun B Poccuiickoil ®enepannn», TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
benepaibHON 00pa30BaTEILHON MPOTrpaMMBbl cpeaHero oomero oopazoBanus (POIT
COO), mnpencraBieHHbIXx B DenepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
craaapre COO, ¢ yuérom Konnenmnuu npenogaBaHus y4eOHOTO npeaMeTa « XUMHSD)
B 00pa3zoBaTelbHbIX oOpraHuzauusx Poccuiickoii ®enepanuu, peaau3yromInx
OCHOBHBIE 00pa3oBaTeNIbHbIE IPOrPaMMbI, U OCHOBHBIX NOJOXeHUil «CTpaTterun
pa3BuTusl BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon g0 2025 ropan
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY OJIXOJI0B K pa3pab0TKe MPOrpaMMBbI 10 XUMUH, K ONPEAEIICHUIO 00LIEi
CTpaTeruyu o0y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUarOIIMXCSl CPEACTBAMU YUEOHOTO
npeaMera «Xumus» s 10—11  kmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIU
koHuenrtyanbHsle mnoioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp>KaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHKe, MOJIYy4aeMOE BBIITYCKHUKaMU 0011e00pa30BaTeIbHOM
OpraHu3alliy, ABISIETCS HEOTHEMJIEMOM 4YacThio MX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBepUIAlONIMM 3TallOM pealu3ali Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEW, MPUCYIINX LIETOCTHON CUCTEME XMMUYECKOro 0Opa3oBaHMS.
OTH 1EHHOCTH KacaroTcsl TO3HaHUS 3aKOHOB  IPUPOABI, (OPMHUPOBAHUS
MHUPOBO33pEHUS U 00111 KyIbTYpPbl YEJIOBEKA, @ TAK)KE SIKOJIOTMUECKH 0O0CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0pPOBBI0 M IPUPOAHOU cperne. Peanmmsyercss XMMHUYECKOE
oOpa3oBaHHe 00y4arOIUXCsl HA YPOBHE CPEIHEro 001Iero o0pa3oBaHus CpeaCTBAMU
yueOHOro mpenMera « XuMus», CoJlepKaHue U MOCTPOSHHE KOTOPOro ONPEEIICHbI B
MporpamMme Mo XMMUM ¢ YYETOM cneuu(UK HAyKd XUMUH, €€ 3HaYeHUsl B TO3HAHUU
MPUPOABLI U B MAaTepUATIbHON *KU3HU OOIIECTBA, & TAKKE C y4ETOM OOIIMX LieNeH U
MPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOILIETO
oOpazoBanus B Poccuiickoit denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyr poJib B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3/IaHUHA HOBOM 0a3bl MaTepUalbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHME DPALMOHAIBHOIO HAYYHOI'O MBILIUICHUS, B
CO3/IaHHE€ LEJIOCTHOTO MpPEACTaBIEHUSI 00 OKpYXAIOIIeM MHpE KaK O €IUHCTBE
IpUpPOJbI U YEeJOBeKa, KoTopoe (opmupyeTrcs B XUMHUM Ha OCHOBE IOHHMMaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXXAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTala
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJIbTYPhl, HECOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla U SKU3HM Kaxaoro wieHa ooOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uaTeNbHas, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBjieHa Ha pEIICHHE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSL.

B coorBercTtBUM ¢ OOMMU UEASIMH M NPUHLIMIAMH CPEIHEro OOIIero
oOpaszoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb
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U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOITOTOBKY
00y4Jaronuxcsi, HEOOXOUMYIO UM JIJIs1 BRIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCTENTHOTO BKIIFOUEHUS B )KU3HBb COIIMYMa, MPOJIOHKCHHS 00pa30BaHUS B Pa3TMYHbIX
00J1aCTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsomuMu  mpeaMera  «XUMUsS»  SBISIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumusi» U «OOmAas W HEOPraHUYECKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa
3HAHUI 1O HEOPTaHMYECKOW XMMHH (C BKJIIOYEHHUEM 3HAHUN U3 OOIIEH XUMHH) U
opraHnydeckol xumuu. POpMUpPOBAHHE INAHHOM CUCTEMbl 3HAHUN TNPU U3YUYECHUU
npeaMeTa 00ecneyrBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOTO00pa3usi BEUIECTB
Ha OCHOBE OOIIUX MOHSTHM, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa coaepxaHusi KypcoB — «Opranuudeckas xumusi» u «OOmas u
HEOpraHuveckas XuMus» cHOpMUpOBaHA B NpOrpaMMmMe IO XHMHUM HAa OCHOBE
CUCTEMHOTO MOJX0/1a K U3YYEHHIO Y4eOHOro MaTtepuaia u 00yciIoBlIeHa HCTOPUUYECKU
000CHOBAHHBIM Pa3BUTHUEM 3HAHUI Ha ONpPEEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypC€ OpraHM4eCcKOi XMMHH BEIIECTBA paCCMaTPUBAIOTCS Ha YPOBHE KJIACCHYECKOM
TEOPUU CTPOCHUS OPTraHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHYECKUX
1 DJICKTPOHHBIX MPEJACTABICHUN O CTpOeHHM BemiecTB. CBeneHusl 00 M3y4aeMbIX B
Kypce BeIEeCTBAaX JAlOTCS B Ppa3BUTUM — OT YIJIEBOJAOPOJOB JO CJIOXKHBIX
OMOJIOTUYECKH AKTUBHBIX COEAUMHEHUH. B Kypce OopraHmueckod XMMHH MOJIYy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
MEepBOHAYAJIbHBIC TPEJCTABICHUS O XHMHYECKOW CBSI3U, KJIACCHU(UKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEIMIECTB OT UX CTPOEHUSA, O XUMHUECKOI
peakuuu.

[Toq HOBBIM yrjioM 3peHHs B TmpeaMeTe «XuMus» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
TEOPETUUYECKHUI MaTepual U (PaKTOJIOTHIECKUE CBEJICHUS O BEIIECTBAX U XUMHUYECKOM
peakiuu. Tak, B YacTHOCTH, B Kypce «OOm@as W HEOpraHudeckas XUMUsD»
00y4YaroImMMCs PEIOCTABIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOTUYECKOTO
3aKOHAa C OOIIETECOPETUUECKUX U METOAOJOTMYECKUX MO3UIUM, TIYyOXKe TMOHATH
HUCTOPUYECKOE M3MEHEHUE (YHKIMIA 3TOro 3akoHa — OT oOoOmaromend 10
OOBSICHSIFOIICH ¥ IPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWNM O BaXKHEMIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH,
CBOWCTBaX W NPUMEHEHHHM, a TAK)KE O XHMHYECKHUX PEAKUHUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AomnojHseTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJIEpKaHUS, UMEIOIIUMH KYJIbTYPOJIOTUUECKUI U TPUKIIATHOM XapaKkTep. JTH 3HAHUS
CIIOCOOCTBYIOT TTOHUMAHUIO B3aMMOCBSI3U XMMHH C JIPYTUMU HAyKaMH, PACKPHIBAIOT
e€ poJib B TO3HABATEILHOMN U MPAKTUUECKON JIEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTHIECCKUX
MPWIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPpoOJieMaX, CBI3aHHBIX ¢ XUMHUEH, KPUTUUECKU OCMBICIIUBATh
nHpopMalMi0 W NPUMEHATh €€ Il TONOJHEHUsS  3HAHUW,  PpelIeHUs
WHTEIJIEKTYaJIbHBIX M JKCIEPUMEHTATBHBIX HCCIEIOBATEIbCKUX 3a1ad. B 1emom
cojlep)kaHhe ydyeOHOro mpeameTa «XUMHs» JTaHHOTO YpPOBHS — U3YYEHUS
OPUEHTUPOBAHO Ha (OPMUPOBAHKE Y O0YHAIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI TSI
nmoHuMaHus  uiocopckux  uaeH, TaKuX Kak: MaTepualibHOE  €IMHCTBO
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HEOPraHUYECKOTO U OPraHMYEeCKOro MUpa, 0OYCJIOBJIEHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOEHHEM, TTO3HABAEMOCTh MPUPOIHBIX SBJICHUM MTyTEM SKCIIEPUMEHTA U
pEeIIeHUsT MPOTHBOPEYMH  MEXAYy HOBBIMH (aKTaMH UM TEOPETHYECKUMHU
MPEANMOCHUTKAMHU, OCO3HAHUE PO XMMHUU B PEIICHWH DKOJIOTHYCCKHX IMpoOjeM, a
TaKke TPoOeM COEPEKECHUS IHEPTETUUCCKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUHA U MAaTEPUAIIOB.

B mmane pemenust 3a1a4 BOCIUTAHUS, PAa3BUTHS U COITUATM3AIIAN 00 yIAFOIIIIXCS
OPUHATBIE MPOrPaMMON 1O XUMHUU TOAXOJbl K OIpPEACNICHUIO COJepKaHUs U
MOCTPOEHUS MpeaMeTa MpeycMaTpuBaoT GOpPMUPOBAHNE YHUBEPCATBHBIX YU4EeOHBIX
JEUCTBUN, HUMEIONIMX 0a30BO€ 3HAYEHHUE JUISl PA3JIMYHBIX BUJOB JEATEIHLHOCTH:
penieHus mpooJieM, oucka, aHajiau3a u 00padoTku uHpopMaIy, HEOOXOIUMBIX IS
OpUOOPETeHHs] ONbITa TMPAKTUYECKOM U HCCIEIOBATENbCKON  JEATENbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUH XUMHUHU.

B nmnpakTtuke mnpenojaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oO0IIero 00pa3zoBaHMsl, MPU ONPEICICHUN
colepKaTeIbHOW  XapaKTEPUCTHKU IIeJICH WM3Y4YeHHS TIpeIMeTa HampaBlIeHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESTETPHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C
METOJAMYCCKOW TOYKH 3PEHHUS TaKOW TOJXOJ K OMPEASTCHUIO IelIeH H3ydCeHHS
MIpeMETa SIBJSIETCS BIIOJIHE OMPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMHU IEJISIMH HM3YYCHHS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

o (GopMUPOBAHKE CUCTEMbI XUMUUYECKUX 3HAHUM KaK BaKHEUIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KAPTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIKOUYEBBIC
MOHATHS, PyHTIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHUE SI3bIKA HAYKU,
YCBOCHHE 17§ MTOHUMAHUE CYIIHOCTH JOCTYTIHBIX 0000111eHMI
MHPOBO33PEHYECKOTO XAPAKTEPA, O3HAKOMIIEHUE C WCTOPUEH WX Pa3BUTHUA U
CTaHOBJICHHS;

o (opMupoBaHuE U pa3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJIaX IMO3HAHMSI
BEIIECTB U XMMUUYECKHUX PEAKINi, HEOOXOIUMBIX JJisi IPUOOPETEHUsT YMEHUN
OPUEHTHUPOBATHCSI B MUPE BELIECTB U XUMUUYECKHUX SBJICHUN, UMEIOIINX MECTO B
IIPUPOJE, B MPAKTUUECKON U MIOBCEIHEBHOU KU3HU;

e Ppa3BUTHE YMEHUU U CHOCOOOB NEATETHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM  XUMHUYECKOTO  JKCIIEPUMEHTAa,  COONIOACHUEM  MPaBHII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsany ¢ stum, copepkartenbHas XapakTEPUCTHKA LEJIEN W 3a1ad U3Y4YEHUs
MpeIMETa B MPOrpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMHU TPUOPUTETAMH B CHUCTEME CpelHero oomiero ooOpasoBanusi. CerojiHs B
MPENoIaBaHUN XUMHUHU B OOJBbIIECH CTENEeHNU OTHAETCS MPEANOYTEHUE MPAKTHUYECKOU
KOMIIOHEHTE COAEpKaHUsI 00yUeHMs, ODUEHTUPOBAHHOMN Ha MOJTOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHON  OpraHu3alliy, BJIAACIONIET0 HE HAOOpOM 3HAHUN, a
(GYyHKIIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMM M YMEHHSIMU aKTHBHOTO
MOJTYYEHHUS 3HAHUW U PUMEHEHUS UX B PEATTbHOM KU3HU JJI PEIICHUS TPAKTUUECKUX
3a7ad4.



B cBsi3u ¢ 3TUM Npy U3y4E€HUHU IpeaMeTa « XUMUsS» JTOMUHHMPYIOIIEEe 3HAaU€HUE
MPUOOPETAIOT TaKue 1NN U 33/1a4H, KaK:

ajanrtanus OOy4aromMXcs K YCJIOBUAM JAMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(dbopMHpOBaHNE UHTEIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y  OOYYalONMMXCS  KIFOUYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIUM), MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHE [UIsl pa3JIUYHbIX BHJIOB
JESITEIbHOCTU: pelIeHUs MpoOseM, MOMCKa, aHajliu3a U 00paboTKH MH(pOpMaluH,
HEOOXOAUMBIX ISl MPUOOPETEHUS ONbITA NEATEIbHOCTH, KOTOpas 3aHMMAET BaXKHOE
MECTO B IIO3HAHUU XUMHUHU, & TAKXKE MJI1 OLEHKH C IO3ULUN DKOJIOTMYECKON
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HAa OpraHU3M
4eJI0BEKa U MPUPOJHYIO CpENY;

pa3BUTHE TIO3HABATEJBHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYarouuxcs: CIoCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATH HOBBIC
3HAaHUA TI0 XMMHU B COOTBETCTBHM C JKM3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIs MOWCKAa M aHanu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIEP)KAHNUS;

dopMupoBaHre M pa3BUTHE y OOYUYaAIOIIUXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHSI, Ha0MI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU U TPOBENECHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIHMTAaHHE y  oOydarommxcs  yOexJAEHHOCTM B  T'yMAaHHCTUYECKOU
HAIpaBJICHHOCTH XHMMMH, €€ Ba)XKHOHM pOJIM B PELIEHUH TIJI00ANbHBIX MpodsieM
palOHAIBHOIO TMPUPOAOIOJIB30BAHNSA, MONOJHEHHSI YHEPreTUUECKUX PECYPCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOJUMOCTH OEpeXHOro
OTHOIIEHUSI K MPHUPOAE U CBOEMY 3JIOPOBbIO, a TaKke NPUOOPETEHUs OIbITa
WCTIONIb30BAaHUSl TIOMYYEHHBIX 3HAHWUN M TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yue6GHOM m1aHe cpenHero oOiero oopa3zoBaHus NpeaMeT « XUMUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTu «EcTecTBeHHO-HAayUHbIE PEAMETHD.

OO61iee yncinoO 4acoB, OTBEIEHHBIX ISl M3YYEHUsT XMUMHH, HA 0a30BOM ypOBHE
cpeaHero oo1iero oopasoBanusi, cocTaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gyac B
Henento), B 11 xmacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMUM

IIpenmer opraHudeckod XuUMHH: €€ BO3HMKHOBEHME, PA3BUTHE M 3HAYCHHUE
B IIOJYYECHHH HOBBIX BEIIECTB M MaTepualioB. TeopHsi CTPOCHUS OPTraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIe moJiokeHUs. CTPyKTypHbIe (HOPMYIIbI
OpraHhYecKux BellecTB. ['omoorus, nsomepus. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kiaccuuUKalMU oOpraHWYecKux BemlecTB. HomeHkmnaTtypa
OpraHUYeCKUX COCIMHEHHH (CUCTeMaTH4ecKas) W TpUBHAJIbHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEHN KIIACCOB OPIrAHUYECKHUX BEIIECTB.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHUS BEHIECTB W MX NPEBPAILCHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuaiaMu Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JNEMOHCTPALlMOHHBIX OINBITOB II0 IPEBPAICHUI) OPraHWYECKUX BEIIECTB IIPU
HarpeBaHuH (IiaBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yraesogopoasbl

AJnKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHAN pAl. MeTaH 1 3TaH — IpOoCTenIIne
IPE/ICTABUTENN ATKAHOB: (PU3NYECKUE U XMMHUECKHE CBOMCTBA (peakuy 3aMeIICHUs
Y TOPEHUS ), HAX0XKJICHHUE B IPUPOJIE, IOJIyUCHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psi. DTHUIEH W NPONWIEH —
IpocTeilliie MpPEeACTaBUTENN aJKEHOB: (U3MUECKHMEe U XUMHUYECKHE CBOMCTBA
(peakuMyd  TUAPUPOBAHUSA, TAJOICHUPOBAHMS, TUApPATAllMU, OKHUCIECHUS U
MOJINMEPHU3ALUH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u wetwiOyTtagueH-1,3: cTpoeHHe, BaKHEUIIME
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETUYECKOIO
Kay4dyKa W pE3UHBI.

AJIKAHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHUI psill. ALIETHIIEH —
MPOCTEUILINI IPEICTABUTEIb ATKUHOB: COCTAB, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakuMH THUIPUPOBAHMS, TAJOIC€HUPOBAHUS, TUIApAaTAllMd, TOPEHUs),
IIOJIy4YE€HHUE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, cTpoeHHe, (PU3NYECKHE W XUMHUYECKHE CBOICTBa
(peakuuy rajaoreHUpOBaHUS W HUTPOBAHHUA), IMOJIyYEHHE U TpUMEHeHue. Tonyon:
cocmas, cmpoenue, pusuyecKue U XumuyecKue ceoUCmaa (peaxkyuu 2ai02eHupo8aHUs
U HUMPOBaHUs), noyyerue u npumerenue. TOKCUYHOCT apeHOB. [ eHeTnuecKas CBs3b
MEXy YTJIE€BOAOPOAAMHU, IPUHAICKAIUMH K Pa3IMYHBIM KJIaCCAM.

[IpupoaHble WCTOYHHMKH yIIIEBOAOPOAOB. [IpuponHBI Tra3 W MOIYTHBIE
Hedrauble ra3pl. Hedte u e€ npoucxoxaenue. CrnocoObl mnepepabOTKu HedTH:
MEPEroHKa, KPEKUHr (TepMHYECKUM, KaTaluTU4YeCcKuid), nupoius. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHUE B MPOMBIILIEHHOCTH W B ObITy. KaMeHHBIN
YTOJb U POAYKTHI €ro NMepepadoTKH.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHUS BEHIECTB W MX NPEBPAILICHU:
O3HAaKOMJIEHHE ¢ 00pa3liamMu I1acTMacc, KayuykoB U pe3uHbl, Kojuiekuuu «Hedtb» u
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«YTOnp», MOAEIMPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEJCHNE MPAKTUIECKOM PAabOThI: MOIyUYEeHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Brruncnenus o ypaBHEHHIO XUMUYECKOM peakinu (Macchbl, 00bEMa, KOJIUYeCTBa
MCXOJTHOTO BELIECTBA WM MPOAYKTa PEAKIHMH [0 HM3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OHOTO U3 UCXOAHBIX BEIECTB MM NPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHbIe OJHOATOMHBIE COUPTHI. METaHOJ U ATAHOJI: CTPOEHUE, GU3HUECKUE
U XMMUYECKHE CBOMCTBA (peaKIM ¢ aKTUBHBIMU METaJlJIaMU, TaJOT€HOBOJAOPOIaMH,
ropeHue), npuMeHenre. Boiopogabie cBs3u MEXTy MOJIeKyJlaMu cupToB. [elicTBue
METaHOJIa U ATAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIIUPTHI. ITUIICHTIIMKOIb U TIIUIEPUH: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJECHCTBUE CO IIEJIOYHBIMU METAJJIaMHU, KAYECTBEHHAs
peakiMsi Ha MHOTOaTOMHbIE CIUPTHI). JleficTBUe Ha opranu3m uesnoBeka. [lpumenenue
TJIALEPUHA U ATUICHT KOS,

@deHOol: CTPOEHUE MOJICKYJbl, (PU3NUECKHUE U XHUMHYECKHE CBOMCTBA.
Tokcuunocth Penoina. [Ipumenenue penona.

Anbaeruaipl U kemonovl. DopManbaeru/l, aleTalbIeTu/l: CTPOCHHE, PU3NYECKUE U
XUMUYECKUE CBOMICTBA (pEaKUMH OKHUCIEHUS M BOCCTAHOBJICHUS, Kau€CTBEHHBIC
pEeaKIMH), TOJIyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeNebHbIe KapOOHOBBIE KUCIOTH. MypaBbuHas U yKCyCHas
KHUCIIOTBI: CTpPOEHHE, (pU3MUECKHEe U XUMUYECKHE CBOWCTBA (CBOICTBa, oOmIue is
KJ1acca KUCJIOT, peaklus dTepudukaium), nogydyeHue u npumeHenue. CreapuHoBas u
OJICMHOBAasA KHUCIIOTHI KaK MPEACTABUTEIN BBICHIUX KapOOHOBBIX KHCJIOT. Mblja Kak
COJIY BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CrnoxHble 3(upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOXKHBIX
a¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonorudyeckas poib KUPOB.

VYraeBoasl: coctaB, kKiaccuduKaius yriieBoJoB (MOHO-, TU- U MOJHCAXapUibl).
I'moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
(duznyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcugom meau(Il),
OKHMCJIEHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiaeHue, OpoxeHue
TJIFOKO3b1), HAXOXKJEHUE B IPUPOJIE, TPUMEHEHUE, OMoIorndeckas poib. DOTOCUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u uemnono3a kak NpUpoaHble mojuMepbl. CTpoeHHE Kpaxmala U
Heuirono3sl.  Pu3MUeckue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THIpOJIn3,
KaueCTBEHHas peaklius ¢ HOJIOM).

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHUs BEUIECTB M UX NPEBPAILCHHN:
IpoBeJcHNE, HAOMIOJCHHUE U ONMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOpEHHE
CIUPTOB, KAauE€CTBEHHbIE PEAKLIHUH OJHOATOMHBIX CIHPTOB (OKHMCIEHHE 3TaHOJIA
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
ruapokcuom Menu(Il)), anpaernnoB (OKHCIEHHE aMMUAYHBIM PacTBOPOM OKCHJA
cepeobpa(l) u rumpoxcumom wmemau(Il), B3amMopjelcTBUE Kpaxmaiaa C HOJOM),
MPOBE/ICHNE MPAKTHYECKOM PAOOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3a1a4u.




Boluucienus rno ypaBHEHUI0 XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYeCcTBa
MCXOJTHOTO BEIECTBA WM MPOAYKTa PEAKIMH IO HM3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3oTcozepKalue OpraHuuecKue COeTMHECHMUS.

AMMHOKHCIIOTBI KaK aM(OTEepHBbIE OpTaHWUYECKHE coeauHeHus. DU3nveckue u
XUMUYECKUE CBOWCTBA aMHUHOKHUCIOT (Ha mOpuMepe TiuiuHa). buonoruueckoe
3HAYCHUE aMUHOKHCIIOT. [lenTumab.

benkun kak mnpuUpoIHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuyHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAllHsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHUS BEHIECTB U MX NPEBPAILICHUN:
HAOJIIO/ICHHE M OMNHCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OeJIKOB IMpHU
HarpeBaHUM, IBETHBIC PEaKIUU OCIIKOB.

BricokoMoieKyIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHSTHS XHWMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJMMEPHU3AINH, CPEAHSIS MOJCKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIWHCHUA —
MOJTMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

OKCHEPUMEHTAIbHBIC METOIbl W3YYCHUS BEHICCTB W WX MPEBPAIICHHMN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpenMeTHBIX CBA3EH MPU U3YYEHUH opraHudeckoil xumuu B 10
KJIACCE OCYIISCTBIISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUHN, TaK U TOHSATUMU, SBISIIONIUXCS CUCTEMHBIMU JUISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAyUYHbIE TOHATHS: SBJICHHE, HAy4YHbIH (haKT, THIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiacCudUKalus, MEePUOJAUYHOCTb, HAOIIOJCHUE,
HU3MEPCHHE, IKCIICPUMEHT, MOJICIMPOBAHUE.

duznka: MaTepus, SHEPTH, Macca, aToM, dJICKTPOH, MOJIEKYJIa, SHEPTeTHUECKHM
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoOe€ COCTOSHHE BEIIECTBa, (PU3MUECKHUE
BEJIMYWHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusi: kierka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBbIC BeliecTBa (OCNKHU, YTrIEBOABI, >KUPBI,
(bepMeHTHI).

['eorpadusi: mMuHEpansbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHonOTHs: TUIIEBbIE MPOAYKTHI, OCHOBHI PAallMUOHATBLHOTO MMUTAHUS, MOIOIINE
CpencTBa, JIGKAPCTBEHHBIE M KOCMETHUECKHE Tpemaparbl, MaTepHalibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHIX BOJIOKOH.
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XUMHUUYECKHUH 351eMeHT. AToM. Sapo aToma, U30TOIMbI. DIEKTPOHHAS 000JI0UKA.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, P-, d- 3JIEMEHTHI.
OcobOeHHOCTH pachpeneNieHusT AJIEKTPOHOB IO OpOUTAIsIM B aTroMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUS aTOMOB.

Ilepnonnueckuit 3axkoH U Ileprognyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
U. MengaeneeBa. CBsa3p nepuoguyeckoro 3akoHa u llepuogmueckoil cucTemsl
xuMudeckux snemeHtoB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB H
o0pa3zyeMbIX UMM MPOCTHIX U CI0KHBIX BEUIECTB 0 TPyIIaM U MepruoaaMm. 3HaueHue
NEPUOJANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemiecTBa. XHUMHYECKasl CBsI3b. BHIBl XMUMHUYECKOW CBSI3H
(koBaJieHTHasi HEMOJsipHAsT W TMOJSIpPHAsl, WMOHHAs, MeTaJTndeckas). MeXaHU3Mbl
oOpa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH H  JOHOPHO-
akuentopHsiii). BomoponHast cBsizb. BaleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucneHus. MMoHbl: KAaTHOHBI 1 AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. [HINBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUNA KPUCTAIUINYECKOU PEIIETKHU.

Ilonate o0 aucnepcHbIX cuUcTeMax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHYecKas CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIaccaM.

Xumnueckas — peakuus.  Kimaccudukanmss ~— XMMHUYECKMX — peakiuii B
HEOPraHWYECKON U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHMS MacChl BEIECTB, 3aKOH
COXPaHEHHMS U MPEBPALICHUS IHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3iuuHbIX (akTopoB. OOpaTtumble
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUSAIONIME HA COCTOSTHUE
xumMudeckoro paBHosecus. [Ipunnun Jle [latense.

Onektponutuueckas auccounanus. CunpHble U cialble AnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCAUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCHEPUMEHTAIbHBIC METOJbl M3YYEHHUS] BEIIECTB W WX MPEBPAIICHUN:
nemMoHcTpanus Tabmui «[lepuomuueckas cucreMa XUMUYECKHUX dJIeMEHTOB /l.
U. MenpeneeBa», u3ydeHUE MOJENECH KPUCTAIUIMYECKUX PEHIETOK, HaOII0IeHHe
Y OMHCAHKUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3ioKeHHE TIEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUM KATAJIN3ATOPA, ONIPEACICHUE CPEABI PACTBOPOB BEILECTB C
MOMOUIbI0 YHUBEPCATHHOIO MHIUKATOpPA, PEAKIMM MOHHOTO OOMEHa), MPOBEIACHUE
IPaKTUYECKON paboThl «BnusHue pa3iaudHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKLm.

Pacuérnble 3a1auu.

Pacuétel o ypaBHEHUSIM XUMUYECKUX PEAKIMIA, B TOM YHCJIE TEPMOXUMHUECKHUE
Pacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heoprannueckasi xumms

Hewmeramnsl. [lonoxenne HemertamioB B [leproanueckoil cucTeMe XMMUYECKUX
sanementoB JI. U. MenzaeneeBa M OCOOCHHOCTH CTPOCHHS aToMoB. Du3MYECKHE
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CBOMCTBAa HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpe KHUCIOpOoJa, CEphI,
docdopa u yraeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTE€HOB, CEpPbI, a30Ta,
docdopa, yriiepoaa U KpEeMHHUS ) © UX COCTUHEHHUH (OKCHIOB, KUCIOPOICOACPIKAITUX
KHCJIOT, BOJIOPOJHBIX COETMHEHH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne MmeramoB B Ileprognyeckoil CuUCTEME XUMHUYECKUX
sanementoB J[. WM. MenneneeBa. OCOOCHHOCTH CTPOSHHs DJIEKTPOHHBIX 000J0YEK
aToMoB MeTauioB. OO6mue ¢usndeckue cBoiicTBa MeTauioB. CIiaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAMPSHKEHUN METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEWMIIMX META/UIOB (HATpUM, Kajlui, KaJbIIHM,
MarHui, aJJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mue crocoObl TOMyYeHUs MeTauioB. [IpuMeHeHHe MeTaluioB B OBITY H
TEXHUKE.

ODKCNEPUMEHTATBHBIC METO/Ibl M3YYECHUS BEIIECTB U X NPEBPAILLICHUN : U3YYEHHE
KoJuleKiuu  «MeTtauibl W CIUIaBbl»,  OOpa3lOB  HEMETAIOB,  PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJCHUE U OMNHCAaHWE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMNBITOB (B3aUMOJCHCTBHE THUIPOKCHUIA ATIOMUHUSA C pPacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaum.

Pacuétel Maccel BemecTBa WM 0O0bEéMa ra3oB IO HM3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, MACCe UM 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUH BEIIECTB, PACUETHI
Macchl (00BEMa, KOMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJHO U3 BEIECCTB
AMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieYeHUH DKOJOTHYCCKOH, DHEPreTHUYECKONW W IHILECBOM
0C30IMaCHOCTH, Pa3BUTUHM MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XMMHUUYECKUX PEAKIIHM.

[Ipencrapienus 06 OOIMIMX HAYYHBIX MPUHIMIAX MTPOMBINIJIEHHOTO TOJIYYEHUS
Ba)KHEHIIINX BEILICCTB.

UenoBek B MHpPE BEIIECTB M MATEPUATIOB: BAXKHEWILIHNE CTPOUTEIHHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepHUalbl, KPACKH, CTEKJIO, KEpAMUKA, MATEPHUAIIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHUalbl, OPraHMUYE€CKHUE U MUHEPAIbHBIC Y0OpEHHUS.

XuMHs W 3J0pOBBE YEJIOBEKA: IMPAaBWJIA MCIOJb30BAHUSA JICKAPCTBEHHBIX
IpernapaToB, IMpaBmiia OE30MAaCHOTO MCIIOJIB30BaHUS IPENapaToB OBITOBOH XUMHH
B MIOBCEJTHEBHOM KU3HH.

MeXnpeAMETHBIE CBA3H.

Peanuzanus MeXIpeaAMETHBIX CBSI3EH MPU M3YyYEHUHU OOIIEH U HEOPTaHMIECKOM
xuMuH B 11 Kjacce oCcymiecTBIsIETCS Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX IIOHATUH, TaK WU TOHITUW, SBJISIOIMIMXCA CHCTEMHBIMHU JJISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAy4dHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalIW3, CHUHTE3, Kiaccuukaius, TMNEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepusi, SHEPrusi, Macca, aToMm, SJEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOM, PaJUOAKTUBHOCTh, MOJIEKYyJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
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00bEM, arperaTHOe COCTOSIHAE BEIIECTBA, (PM3UUCCKUE BEIUYMHBI M CAMHHUIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHm3M, OJKocucTeMa, Ouocdepa, MaKpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadms: MuHEpanbl, TOPHBIC MMOPOJIBI, ITOJIC3HBIC HCKOIAeMbIC, TOILIHBO,
PECYPCHI.

TexHoJIOTHS: XHMHYECKas IPOMBIINUICHHOCTh, METAJUTYPrUs, IPOU3BOJICTBO
CTPOUTENIBHBIX ~MAaTCPUAJIOB, CEIIbCKOXO3SHCTBCHHOC MPOM3BOJICTBO, IHIIECBAs
IPOMBIIIJICHHOCTh,  (papMalieBTUYEeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMpernapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepPHAaJIOB,
DJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHNHU HA BA3OBOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OoOyYarolmMuMuCAd MpOrpaMM  CpeAaHero ooOimero oOpa3oBaHusA  (JUYHOCTHBIM,
MeTanpeIMETHBIM U peAMETHBIM). HayuHo-MeToanueckoil OCHOBOM /st pa3paboTKu
IUTAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IMpOrpaMM CpeAHero ooiiero oOpa3oBaHUsA
SABJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM TOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeIMeTa « XUMHUS Ha YPOBHE CPEHETO 00IIIEro
00pa30oBaHUsI BBIJICICHBI CIECAYIONINE COCTABISIONIUE:

OCO3HaHWE OOYyYalOUMMHUCA POCCUUCKOW TPaXIAHCKOW WJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEICICHUIO;

HaJM4Khe MOTUBALMH K OOYUEHHUIO;

LEJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHHH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M CIOCOOHOCTh OOYYarolmMXCsl PYKOBOJCTBOBAThCS B CBOEH
NEeATENbHOCTH I[€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPHUCYLIUMHU II€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE TMPABOCO3HAHUS SKOJIOTMUECKOM KYJIbTYphl U CIIOCOOHOCTH CTaBHUTb
L[E€JIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOCHHSA IpeaMmera «XUMUsS» JOCTUTalTCS B
€IMHCTBE Yy4YE€OHOW U BOCHHUTATEIbHOW JEATENIBHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU U
ujeanaMu pOCCUIICKOro rpakJaHCKOT0 OOIIEeCTBA, MPUHITHIMU B OOIIECTBE HOPMaMHU
M [paBWIaM{ T[OBEACHMS, CIOCOOCTBYIOIIMMHU IpolleccaM  CaMOIO3HAHMUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3ynbTaTbl OCBOCHUSI TIpeaMeTa «XUMHUS»  OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M NPAKTUYECKON JESATEITBHOCTH
oOy4Jaronuxcsi Mo peajin3aluy TPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaskIaHCKOr0 BOCIIUTAHUS

OCO3HaHUsl O0YYaroIIMMHCSI CBOMX KOHCTUTYLMOHHBIX IpPaB M 0OsS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M IIPABOIOPAJIKY;

OPEICTAaBICHUs O COLMAJBHBIX HOPMax W MPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMW IESTENbHOCTH MPHU CO3AaHUU YYEOHBIX
MPOEKTOB, PEIICHUHN YYeOHBIX U MMO3HABATEIbHBIX 33/a4, BHIMOIHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHUSs, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIIEIUIO
OT€YECTBEHHON XMMUH;
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YBOKEHUA K TMpoIleccy TBOpYECTBA B OO0JACTH TEOPUM M IMPAKTUYECKOTO
IIPUMEHEHUSI XUMHUHU, OCO3HAHHUS TOrO, YTO JIOCTMIKEHUS HAyKU €CTh pPE3yJbTar
JUIATENbHBIX ~ HAOMIOJEHUH,  KPOMOTJIMBBIX  JIKCHEPUMEHTANbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIOIIEM AHAIIN3E
uH(GOpPMAIIUHU O MIEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH,
U IPUHUMAThb OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IIOBEJACHUE M IOCTYIIKM CBOMX TOBapHIIECH C
NO3ULMI HPABCTBEHHBIX M IIPABOBBIX HOPM H OCO3HAHME IIOCIEICTBHHA 3THX
IIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro MW  0Oe3omacHOTO o0pa3a  KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOOJIIOAICHUS TIpaBWJI OE€30MacHOr0 OOpalleHus ¢ BeIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMaHUs LIEHHOCTH MPABUJI MHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
IIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JOIEH;

OCO3HaHUsl MOCIEACTBUM WM HENPUSTHUS BPEAHBIX NPUBBIUEK (yNOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS1);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOM KOMITETEHTHOCTH B y4eOHO-HCCIe10BATENbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacCTHE B PEUICHUM MPAKTHUECKHUX 3a]a4 COLUATbHOM
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3Y4YEHHI0 Ipodeccuil pazauvyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUWU;

YBaXEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

FOTOBHOCTM K  OCO3HaHHOMY BbIOOPY  HHJMBHIYaJIbHOW  TPaeKTOPHUH
oOpa3zoBaHus1, Oyyiiel npodeccuu 1 peanus3alii COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
nmoTpeOdHOCTEH 00IIeCTBa;

6) IK0JIOrHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKU I1eJIECOO0Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJO00AJBHOTO XapakTepa JKOJOTUYECKUX NpoOsieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeJibl;

OCO3HaHUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUM XUMUU JJISl PELICHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOOTNOIH30BaAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUMN, IIPUHOCIIIMX BPEI OKPYXKAIOLIEH NPUPOIHON
cpelne, yMEHHUsI NMPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;
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HaJU4usl Pa3BUTOIO SKOJOTMYECKOTO MBIIUICHHS, HKOJOTHUYECKON KYJIbTYpBHI,
OIBITA JEATEIBHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHs PyKOBOJICTBOBATHCS
MMU B MIO3HABATEIbHON, KOMMYHUKATUBHON M COIIMAJIBHOM MPaKTUKE, CHOCOOHOCTH U
YMEHHSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(pOOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

cOPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUS celUPUKN XUMUU KaK HAyKH, OCO3HAaHUS €€ posu B GOPMUPOBAHUU
PAlMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEIOCTHOTO MpEACTaBICHUS 00
OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TO3HAHUMN HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0JieM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJI1 COBPEMEHHOW IIUBUITU3AIINH: B
e€ T'YMaHHUCTUYECKOW HAIMpaBICHHOCTH M Ba)KHOW pOJIM B CO3/IaHUM HOBOUM 0a3bl
MaTepUAIbHON KYJIBTYpbI, PELIICHUU TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHUS
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIIEIIHOTO TPyJAa U
HKOJIOTUYECKU KOM(POPTHOM KU3HHU KAXKA0r0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU IPAMOTHOCTH: IOHUMAHUS CYITHOCTH METOA0B MO3HAHNUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble
3HAHMS JIs1 aHAIM3a U O0BSICHEHUS SIBJICHUN OKPYKAIOIIET0 MUPA U IPOUCXOIAIIUX B
HEM M3MEHEHHH, yMEHUs JeaTh 0OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAyUYHBIX
(aKkTOB ¥ MMEIOIINXCS TaHHBIX C LIEJIBIO MOJyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS JIJIS1 PELICHHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYAlIMSIX;

UHTEpeca K IIO3HAHUIO U UCCIIEA0BATEIBbCKOMN NEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHHIO |
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMM 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3IMyHbIX cepax mpodeccrHoHaIbHOMI
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaTbl OCBOCHHSI Y4YEOHOro mnpeaMera «XuMus» Ha
YPOBHE CpeHETo 00111ero 00pa3oBaHUs BKIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pEHUS oOyuaromxcs
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAay4YHbIE MOHATHS, OTpa)karoIiue
LEJIOCTHOCTh HAy4yHOM KapTHMHBI MHUpa M CHEUM(PUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIHs, SBJICHUE,
MPOLIECC, CUCTEMA, HAy4YHbIM (DaKkT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHKE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJlbHble Y4YeOHbIe AeUCTBUS (IIO3HABATENIbHbIC, KOMMYHHKATHUBHBIE,
pEryJIsTUBHBIE), 0OOecnieunBatouue GopMupoBaHue GyHKIUOHATBHOM IPAMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMU 00yYarouuxcs;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE ACHCTBUS B MO3HABATEIHHOM
Y COLMAJIHOU MPAKTHUKE.
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MCTaHpe,Z[MCTHBIG pE3YJIbTAaThl  OTPpAXAIOT OBJIAACHUC YHHBCPCAJIbHBIMH
y‘-Ie6HI)IMI/I IMO3HABATCJIbHBIMHU, KOMMYHUKATUBHBIMH U PECTYJIITUBHBIMHA ﬂGﬁCTBHﬂMH.

OBJiaieHNe YHUBEPCAJILHBIMYU Y4€OHBIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTEIIbHO (hOPMYIUPOBATh M AKTyaTHM3UPOBATh IPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBarth;

ONpENENIATh UENU JEITEIbHOCTH, 3aJaBas NapaMeTpbl MU KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTD PE3YIBTATHI ACATEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUKA NPUEMBI JIOTMYECKOTO MBINUICHUS —
BBIJICIATh XapaKTEPHbIE MPHU3HAKU TOHATUH WU YCTAHABIMBATH UX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS ISl OOBSICHEHUS] OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCU(PUKAIIMKU BEIIECTB U XUMHUYECKHUX
PEaAKLNA;

YCTAaHABJIMBATh  MPUYMHHO-CIEJACTBEHHBIC  CBSI3M  MEXKAY  HM3y4yaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIE, IEIyKTUBHBIC, IO aHAJIOTUH),
BBIABJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI U 3aKJIFOUCHUS,

IPUMEHSTh B MPOLECCE IMO3HAHUS, WCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHM
3HAK (CMMBOJ) 3JIEMEHTa, XUMU4eckas GopMyra, ypaBHEHHE XUMHUECKOW peaKIuu —
MpU pPEIICHUH YYEOHBIX I[TO3HABATENIbHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIC MOJICIIbHBIC MPEICTABIICHHS /JIS BBISBICHUS XAapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) 0a3oBbI€e HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIQJIETh OCHOBAaMHU METOJOB HAYYHOI'O IIO3HAHUSI BEIIECTB U XUMHUYECKHUX
pEaKLNiA;

dbopMyIUpOBaTh LIEJW U 337a4l UCCIICIOBAHUS, UCII0JIb30BATh MTOCTABJICHHBIC U
CaMOCTOSTENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3bI TI0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIECHHUI;

BJIQJIETh HABBIKAMU  CAMOCTOSTENBHOTO IUIAHUPOBAHUSI U NPOBEACHUS
VYEHHYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 33 XOJOM
Mpoliecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATH €ro  pe3ynbTar, (OpPMYIUPOBATH
00001IIeHNs] ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  yYUYEHUYECKOW  HMCCIIENOBATEIhCKOW H  MPOEKTHOM
NEeSTETLHOCTH, TIPOSBIIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB pelIeHUs] NPaKTUUYECKUX 3ajlad, MPUMEHEHUIO Pa3JIUYHbIX METO/IOB
MTO3HAHUSI.

3) paboTa ¢ uHpopmanmeii:

OPUEHTUPOBATHCA B PA3JIMUHBIX HCTOUHHUKAX HHGOPMAIIUU (HAyIHO-TIOMYJIsIpHast
JuTepaTypa XUMHUYECKOTO COJIepkKaHuUs, CIIPaBOUYHbIE TOCOOUs, pecypchl UHTepHETa),
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aHATM3UPOBATH MHPOPMAITUIO PA3IMYHBIX BUOB U ()OPM MTPEICTABICHIS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpOChl U TMPUMEHITh PA3IUYHBIC METOIbI TPU TIOUCKE W
orbope wHbOpMAMK, HEOOXOMUMOW JJI1  BBINIOJIHCHHWS  y4eOHBIX  3ajad
OIIPELIEIIEHHOIO TUIIA;

mpuoOpeTaTh OMBIT  HWCIONB30BAaHUA  HMHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAIBHYIO (hOpMY TIpeIcTaBICHIS HHPOPMAITUH
(cxembl, rpaduKH, AUArPaMMBbI, TaOJUIIBI, PUCYHKU U JIPYTHE);

UCTIONb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU pabOTe ¢ XMMHUYECKOM
uHpOpMaIUEHi: MPUMEHSITh MEKITPEIMETHBIC ((PU3NIECKUE K MATEMATHICCKHE) 3HAKH
Y CHMBOJIBI, (POPMYIIbI, a00peBUATYpBI, HOMCHKIIATYPY;

UCTIONB30BaTh W MPEOOpa3oOBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA
HaTJISTHOCTH.

OBJajieHle YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JACHCTBUSIMHU:

3aaBaTh BONPOCHI MO CYHIECTBY OOCYXJaeMoill TeMbl B XOJAE AUaora
W/WIU  JUCKYCCUHU, BBICKAa3bIBaTh HJIEH, (OpPMYyIMpPOBaTH CBOU MPEIIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3EHTAlMEN pe3yJIbTATOB II03HABATEIIBHOW JIESITEIBHOCTH,
IIOJIyYEHHBIX CaAMOCTOSITEIIbHO WJIA COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTA, MPAKTHUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peaju3alii y4eOHOTO MpoeKkTa U (OPMYIHPOBATH BHIBOBI
10 pe3yJIbTaTaM IPOBEAEHHBIX UCCIEAOBAHUN IIyTEM COIVIACOBAHHUS ITO3ULUN B XOJEC
00CYKJeHUSI 1 0OMEHAa MHEHUSIMU.

OBiaieHHe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSATENIbHO TUIAHUPOBAaTh U  OCYLIECTBJSATh CBOI IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeaensas €€ Uend MW 3aJadd, KOHTPOJIUPOBaTh U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblii  alrOpuUTM JACUCTBUH  MpHU
BBIIIOJTHEHUH Y4YEOHBIX U  HCCIENOBAaTENbCKUX 3aJad, BbBIOMpaTh Haubosee
3¢ (PeKTUBHBIN CIOCOO UX PELIEHU C YYETOM MOJYyYEHUs HOBBIX 3HAHUM O BEIIeCTBaX
U XUMUYECKUX PEaAKIIUSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH NIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC
[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKasi XuMush» OTpaXkaroT:
chOPMHUPOBAHHOCTh  MPEJACTABJICHUNH O  XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU SIBJICHUHN PUPOJIbI, B
GbopMUpPOBAaHUM MBINUICHUS W KYJbTYpbl JIMYHOCTHU, €€ (yHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOAMMOM [Jisi PEIIeHUs MPaKTHYECKUX 3ajlad M DKOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Ccpene;
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BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS (XUMUYECKUI DJIEMEHT, aTOM, JIEKTPOHHAsT 000JI04YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, XHWMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJIIpHAs Macca,
MOJISIDHBIH  O0BEM, YIVIEPOAHBIA CKENeT, (YHKIMOHANbHAS TPYIIa, paauKal,
M30MEPHUSI, U30MEPBI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO U
a30TCOAEpKAIME  COCIMHEHUS, MOHOMEDP, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXkalMe B OCHOBE MTIOHUMAHUS PUYMHHOCTU U CUCTEMHOCTU XUMHYECKUX SIBICHUM,
(aKTOJOTMYECKUE CBENICHUS O CBOMCTBaX, COCTaBe, IMOJYyYE€HUH U O€30MacHOM
UCIIOJIb30BAaHUU BAXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE TMPU3HAKU TTOHATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYIOIIME TOHSTUS MpHU
OTNMCAaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCAMHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUN MCIOJIB30BATh XUMUUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (popMyt
OpTraHUYECKUX BEIIECTB U YPABHEHUN XUMUUYECKUX PEaKIUid, U3rOTaBIUBATh MOJIEIN
MOJIEKYJl OpPraHMYECKUX BEIIECTB U WIUIIOCTPAlMM WX XHUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABJIMBATh MPUHAICKHOCTh U3YyUYEHHBIX
OpraHUYECKHUX BEIIECTB [0 UX COCTABY M CTPOCHUIO K ONPEEIEHHOMY KJIacCy/TpyIIIe
coeluHEeHU  (YTIeBOAOPOIbI, KHUCJIOPOJ M  a30TCOAEpPKalllMe COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIAMHEHUS), /aBaTh WM Ha3BaHUSA IO CHCTEMAaTHYECKOU
nomenkiarype (IUPAC), a Ttakke nmpuBOIUTH TPUBHAIBHBIC HA3BaHUS OT/AEIBHBIX
OpTraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJIEH, dTUJICHTJIMKOb, TIIUIEPHUH,
deHon, QopManbaeru, aueTaabIerujl, MypaBbUHAs KUCJIOTA, YKCYCHas KHCIOTA,
OJICMHOBas KHUCJOTa, CTEAPUHOBAs KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmail,
LEJUTI0I03a, TJIUIUH);

chOPMHUPOBAHHOCTh YMEHHUS OMNpPENEsATh BHUAbI XUMHUYECKOW CBS3M B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);,

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSATH TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTtB A. M. bytnepoBa 1y 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE U
XUMHUYECKUE CBOMCTBA  THUNHWYHBIX  MPEACTABUTENECH  pPa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTHwieH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, dTUJICHTIUKOIb, TIUIEPUH, (EeHOIT,
aleTalbJIETU], MypaBbUHAS M YKCYCHAas KHCJIOTHI, TJIFOK03a, Kpaxmal, LEJUIJI03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMHU
YPaBHCHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUA C HCHOJIH30BAHUEM

CTPYKTYPHBIX (HOpPMYJ;
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c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YIIJIEBOJOPOIAHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(OPMHUPOBAHHOCTh yYMEHUN TIPOBOJUTH BBIYUCICHHS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM NPOIYKTa
peaKIuy 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX METOAaX
HAay4YHOT'0 TO3HAHUS, UCIIOIb3YEMBIX B XUMHUH MPHU U3YUEHUU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaO0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISl IPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIONATh MpPaBUIa TMOJIH30BAHUS XMUMHYECKOU
nocyaoi u jabopaTOpHbIM O0OOpYJOBaHHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U  BBIMOJHATH XUMHYECKUM
AKCHEPUMEHT (IIpEeBpallEHUs] OPraHUYECKUX BEIIECTB MPU HAarpeBaHHUM, MOJyUYCHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTraHUYECKUX BEILECTB,
JieHaTypalus OCJIKOB MPU HArPeBaHUM, IBETHBIC PEaKIIMU OEIKOB) B COOTBETCTBHUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U J1a00paTOPHBIM
000OpyI0BaHUEM, TPEJICTABIATh PE3yIbTaThl XUMUUYECKOTO SKCIIEPUMEHTAa B (opMe
3aMuCcH YpPaBHEHHUI COOTBETCTBYIOIINX PEAKIHUM U (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHopMaIMIo, TOJy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, UaTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia 3KOJIOTUYECKH
1[E€JIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJOBOM IESITEIIBHOCTU B LEISIX COXPAHEHUS
CBOEr0 3J0pOBbSI M OKPYXAIIEH NPUPOJHOM Cpenbl, OCO3HAaBaTh OIIACHOCTh
BO3/ICHCTBUSI HA )KUBBIE OPraHU3MbI OTIPEICIIEHHBIX OPraHUYECKUX BEILIECTB, TOHUMAs
cmpic  nokazatenss I[IJIK, mnosicHATh Ha mnpuMepax crnocoObl YMEHBUIEHUS U
MPENOTBPALIEHUS UX BPEIHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIst 00yJaronuxcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3/IOPOBbS: YMEHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMUS BEIIECTB U
XUMHUYECKUX SBJICHUH;

JUTSI CIICTIBIX U CITA0OBHISIINX O0YYArOIIUXCsl: YMEHHUE HCTIOIB30BaTh peabedHO-
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins mist 3anucu XuMudeckux GopMyL.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OO0I1asi 1 HeOpraHU4YecKask XUMUS»
OTPAKAOT:

cOPMUPOBAHHOCTh  MPEJACTABICHUN: O  XUMHUYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBJICHUW PUPO/IBI, B
(GhopMUPOBAaHUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€ (YyHKIIMOHAIBHOM

18



IPAaMOTHOCTH, HEOOXOJMMOM Il PEIIeHUs MPAKTHUYECKUX 3aad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOTHON CpPEIE;

BJIAJCHUE CUCTEMOH XUMHYECKHUX 3HAHUH, KOTOpas BKJIFOYAECT:
OCHOBOITOJIAraloIyue MOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, u3orom, s-, P-, d-
ANIEKTPOHHBIE OpOWTAIIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0OBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHHS, XMMHUYECKas CBA3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAIUIMYECKAsT PElIETKa,
TUOBI ~ XMMHWYECKUX  PEAKLMH, PpacTBOpP,  DJICKTPOJMUTHI,  HEIIEKTPOIUTHI,
AJIEKTPOJIUTHYECKAs  JUCCOLMAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM PpEeakIMh, XUMHUYECKOE PaBHOBECHE), TEOPUU W 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOLMALMU, Iepruoandeckuil 3akoH [l. 1. MenneneeBa, 3aKk0H
COXpaHEHMSI MACChl BEILIECTB, 3aKOH COXPAHEHHUS W TPEBPAICHUS DHEPIUU IIpU
XUMHUYECKUX  pPEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIME B OCHOBE IOHUMAHMUS TMPUYUMHHOCTH U
CUCTEMHOCTH XHWMMYECKUX SIBJICHUM, (PaKTOJIOTHUUECKUE CBEJICHHS O CBOMCTBax,
COCTaBe, MOJYYCHUU U OE€30MaCHOM HCIOJIb30BAaHUU BAXHEUIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE TMPU3HAKU TOHATHM,
YCTAHABIIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE IOHATHS MPU
OTNMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUI;

c(hOPMHUPOBAHHOCTh YMEHUM MCIOJIB30BaTh XUMHUUYECKYI0 CHMBOJUKY IS
coctaBiieHHss  (GOpMyJT  BEIIECTB W  ypaBHEHHM  XHUMHUYECKHX  PCaKIIHH,
cucrematudeckyro HoMeHknaTypy (IUPAC) u TpuBHManbHbIC Ha3BaHHS OTACIBHBIX
HEOPTaHMYECKUX BEIIECTB (yrapHbBIN ra3, yrIeKUCIBIA Ia3, aMMHaK, TaléHas H3BECTh,
HeraméHas i3BeCTh, TUThEBAs CO/a, MUPHUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM ONPEACIISITh BAJICHTHOCTh M CTEICHb OKHCICHUS
XAMHUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBA3H
(KoBaJIeHTHasi, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAs) B COCAUHEHUSX, THII
KPUCTAUTMUECKON PEMIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJICKYJIsIpHas,
WMOHHAasl, METaJUIMYeCcKasi), XapakTep Cpeibl B BOJHBIX PAaCTBOPAX HEOPTraHUUYECKHUX
COCIUHCHMI;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MIPUHAJJICAKHOCTh HEOPTaHUYECKUX
BEIIIECTB MO MX COCTAaBY K OMNPEIENEHHOMY KJacCy/TpyIre COeIUHEHUM (MpOCThIe
BEIIIECTBA — METAJUIbIl M HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMS, KUCJIOTHI, aM(OTEepHbIC
TUJPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICT TEPUOAMYECKOro 3akoHa [I.
N. MenpeneeBa u AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIILYI0, O0BSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh DJIECKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKUX dJieMeHTOB 1—4 mepuonoB Ilepuoguueckoil CHCTEMBI XUMHUYECKHX
anemeHToB JI. W. MeHaeneeBa, WCHONB3Yys MOHATUSA «S-, P-, 0-2JEKTpOHHBIC
opOUTaNIn», «IHEPTETHUUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHCHMUS
CBOMCTB XMUMHMUYECKHX JJEMEHTOB W HMX COCIMHEHUM IO TEepuojaM H Tpynmnam
[Teprnoanueckont cuctembl XuMuueckux 3yeMeHToB . 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOJTBEPKIAThH
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CYILLIECTBOBAHHE T'E€HETUYECKON CBS3M MEXIy HEOPraHMYECKUMHU BEIECTBAMHU C
MIOMOINIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pazIMYHbBIM MpHU3HAKaM (YUCIYy M COCTAaBY pEarupyrollUX BEIIECTB, TEIIOBOMY
ahdexTy peakiuy, W3MEHEHHIO CTEMEHEH OKHCICHUS JJIEMEHTOB, OOpPaTUMOCTH
pEaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTABJIATH YPABHEHUS PEAKITUN Pa3INYHBIX THIIOB,
MOJIHBIE U COKpAIlIEHHbIC YPAaBHEHUS peakluii HOHHOr0 OOMEHa, yUUThIBas yCIOBUS,
IPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

c(hOPMHUPOBAHHOCT, ~ YMEHUW  MPOBOAWTH  PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~ YMEHUH  pPACKPBIBATH  CYIIHOCTb  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajiaHca
ITUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU
peaKIuu OT Ppa3INYHBIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO0 PaBHOBECHS B
3aBUCUMOCTH OT BHEIIHero Bo3aeicTBus (npuniun Jle [larensbe);

chOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXkKalMe B OCHOBE IPOMBIIIJIEHHOTO MOJTYYEHHS CEPHOM KUCIOThI, aMMHAKa, a TAaKKe
cOpPMHUPOBAHHOCTh  NPEJCTABICHUA 00 OOMMX HAYYHBIX MPUHIUMIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS C HCIOJIH30BAHUEM
MOHSITUSL «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHHUM ra30B MpH
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH
BEILECTB, TEIUIOBOrO 3(P(eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBUjia IMOJb30BAaHUS XUMHUYECKOU
MOCYy/IOM W J1Ta0OpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe NpaBuja OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU IO BBINOTHEHUIO JIA0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUM TUTAHHUPOBATH U  BBIIOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3yIoKEHUE MEePOKCUAa BOAOPOJAa B MPHUCYTCTBUU KaTaau3aTropa,
ONpENIeJICHUE CPEbl PACTBOPOB BEILIECTB C MTOMOIIBI0 YHUBEPCATIBHOTO UHAMKATOPA,
BITUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEaAKITNH, PEAKIIMA HOHHOTO
oOMeHa, Ka4eCTBEHHBIC pEakIMu Ha Cyib(har-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad Mo TemaM «MeTamib» U
«HemeTams») B COOTBETCTBHH C MPABHIIAMH TEXHUKHU O€30MTACHOCTH IIPH OOpaIieHUH
C BeIlleCTBAaMM U JaOOpaTOPHBIM O00OPYJIOBAaHUEM, TMPEJACTABIATh PE3YyIbTaThl
XUMHUYECKOTO SKCIIEpPUMEHTA B (OopMe 3aMiCu ypaBHEHUI COOTBETCTBYIOIINX PEAKIIUI
1 (popMyIMpPOBaTh BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

cOPMHUPOBAHHOCTh YMEHUM KPUTHUYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
uHopMauIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHX);
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c(OpPMHUPOBAHHOCTb yMEHUI co0mnroaTh IpaBuia 9KOJIOTUYECKU
11€JIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOU ACSITEILHOCTU B LENSIX COXPAHEHUS
CBOEIO 3I0pOBbI U OKPYXKAlOLEd MPUPONHOU CpElbl, OCO3HABAaTh OIIACHOCTH
BO3JCUCTBHSI HA JKMBBIE OPraHU3MBbl OIPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
noka3zarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIIEHUS U MPEAOTBPAILCHUS
UX BPEIHOTO BO3JCUCTBHS HA OPTraHNU3M YEJIOBEKA;

g O0y4arouMxcs C OrPaHWYCHHBIMH BO3MOXHOCTSMHU 3/0POBbS: YMEHHE
OPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUMN;

IUIA CHENbIX U CIa00BUIAIINX O0YUYaIOUINXCS: YMEHUE UCTIONb30BaTh PelbepHO-
TOYEYHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu xumMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HammeHnoBaHue pa3fenoB u TeM nporpammel | KonnuectBo DnekTpoHHbIE (IUPPOBEIC)
n/n 4acoB 00pazoBaTeNbHBIC PECYPCHI
Pasznen 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM
1.1 | Ilpenmer oprannueckoit Xumuu. Teopus 3 bubmmorexa [IOK
CTPOEHHUS OPraHUYECKUX COeAUHEHUI A. M. https://lesson.academy-
Bytneposa content.myschool.edu.ru/04/10
Uroro mo pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 | IlpenenbHbIEC YII€BOAOPOABI — ATKAHbBI 2 bubmumorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 | HenpenenbHbIC YTIIEBOIOPOIBI: AIKCHBI, 6 bu6mmoreka [JOK
aJKaAUEHbI, AIKUHBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.3 | ApoMaTHUYECKHUE YTICBOJOPOIBI 2 bubmmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
2.4 | IlpupoaHbIe UCTOUYHUKH YTIEBOIOPOAOB U UX 3 bu6mmoreka [JOK
nepepaboTka https://lesson.academy-
content.myschool.edu.ru/04/10
HWroro no pazneny 13
Paznen 3. Kucsopoacoaep:xaniue oprannyeckue coeiuHeHust
3.1 | Cnuptsl. Denon 3 bubnnoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
3.2 | Anpnerunpl. KapOOHOBEIE KUCIIOTHI. 7 bu6mmoreka [IOK
CrnoxHble 3¢upbl https://lesson.academy-
content.myschool.edu.ru/04/10
3.3 | YrueBomsl 3 bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HWroro no paznery 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
4.1 | AMuHBI. AMMHOKHUCITOTBI. bemku 3 bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo pazneny 3
Pa3zgea S. BbicokoMoJIeKyJISIpHbIE COeINHECHUS
5.1 | Ilnactmaccel. Kayuyku. Bonokna 2 bubnnoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro no pasneny 2
OBHIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
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11 KJTACC

HaumenoBanwue pasnenoB u TeM nporpammbl | KonudectBo | DnexTponHbIE (IIHPPOBHIE)
Ne 4acoB 00pazoBaTeNbHBIC PECYPCHI
n/m
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Ctpoenue atomoB. [lepuogudeckuii 3aK0H 1 3 bubmuorexka [JOK
[Teproguyeckas cucreMa XUMHUYECKUX https://lesson.academy-
snementos JI. Y. Meneneena content.myschool.edu.ru/04/11
1.2 | Crpoenue BeuiectBa. MHOroo6pasue 4 bubmumorexa [IOK
BEIIECTB https://lesson.academy-
content.myschool.edu.ru/04/11
1.3 | Xumudeckue peakiuu 6 bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
HWroro no pazneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 | Meramisl 6 bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
2.2 | Hemetaiel 9 bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
2.3 | CBs13p HEOPraHMYECKUX U OPTaHMYECKUX 2 bubmmorexa [IOK
BEII[ECTB https://lesson.academy-
content.myschool.edu.ru/04/11
Wroro no paszneny 17
Pa3nen 3. XuMus u :KU3Hb
3.1 | Xumus u *KU3Hb 4 bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenune»
» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKiioHepHoe 00I1ecTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Xumus. Meroauueckue pekomenganuu. 10-11 kiaccel. 'abpuensn O.C., Cnagkos C.A.
Xumus. bazosslit ypoBensb. 10 kinacec. Metoauueckoe nocooue ["abpuensn O.C., Cnankos C.A.

Xumus. bazoBslit yposens. 11 kinace. Meroanueckoe nocodue I'adpuensn O.C., Cnagkos C.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
https://myschool.edu.ru
https://resh.edu.ru
https://uchi.ru/home

https://media.prosv.ru
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