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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1Mo XUMHM Ha YPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @enepauun», TpeOOBaHUN K pe3yJibTaTaM
ocBoeHUsl (enepanbHONM 00pa30BaTEIbHOW MIPOrpaMMbl CpEeIHEro OOIIero
obOpazoBanust  (DPOII  COO), npeacraBiaeHHsix B DenepanbHOM
rocyaapcTBeHHOM oOpa3zoBateinbHOM cTanaapte COO, ¢ yuétom Konueniuu
npenojaBaHus  ydyeOHOro nmpeamera «XuMUS» B 00pa3oBaTesbHBIX
opranm3auusax  Poccuiickor — depepauun,  peaM3yHOIIMX  OCHOBHBIC
o0Opa3oBarenbHble TPOrPAMMBI, U OCHOBHBIX NOJIOKEeHHUH «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®epepanum Ha 1nepuon jgo 2025 roxa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMUU, K ONPEIEIECHUIO
oOmel crpateru OOy4Y€HHs, BOCIHMTAHMS W Pa3BUTHS OOyYarOIIMXCS
cpeacTBamMu ydyeOHOro mpeamera «Xumus» misg 10-11 knaccoB Ha 6a3zoBoM
YPOBHE  COCTaBWIM  KoHUenTyanbHble mnoyioxkenuss @DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, COAEp’KaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHU3alK, SIBISETCS HEOTHhEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTU. OHO CIYXXUT 3aBEPIIAIOIIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHsA. OJTH LIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MHPOBO33PEHUS U O0OIIEH
KyJbTYpPbl UYEJIOBEKA, a TAKXKE HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHS K
CBOEMY 3/I0pPOBbIO U IPUPOAHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPEACTBAMHU
y4eOHOro nmnpeamera «XUMHUS», COJIEpPKAHUE U IOCTPOEHHUE KOTOPOTo
ONpeJeieHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHElU(PUKH HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON dKU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IeNed M MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMbI cpeAaHero obmiero oOpa3oBanusi B Poccuiickoii
denepann.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0coOYI0 poib B
COBPEMEHHOW IMBWJIM3aLMK, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMUPOBAHHUE PaAlMOHAIBLHOIO
HAy4YHOI'O  MBILUIEHUS, B CO3JaHUE LEJOCTHOrO MpPEACTaBlieHus 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NPHUPOAbl U YEJIOBEKa, KOTOPOE
dopMHpyeTCs B XUMUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKpPY’KaIoIIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOCHHEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C APYTMMHU E€CTECTBEHHBIMHM HAyKaMH, XUMUS
CTaJla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJla M KU3HU KaKJI0ro wieHa oomectBa. COBpeMEHHAs] XUMUS
KaK HayKa co3uJaTelbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha
peuieHre ria00agbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHUIIECBOM, SKOJOrMYeCKOM O€30MacHOCTU U
OXpaHbl 3/10POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMHM M MNPUHUUIAMU CPEIHEro OOIIEero
oOpazoBaHusi cojepxkanue npeamera «Xumusi» (10-11 kmaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
NOATOTOBKY  oOydarouuxcsi,  HEOOXOJMMYK UM  JUII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOUEHHUS B KU3Hb COLIMYMa,
OpOJOJDKEHUs 00pa3oBaHMs B  Pa3jUM4HbIX 00JIaCTSIX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBisomuMu  1peaMeTra «XUMUs» SBISIIOTCS 0a30Bble KypChl —
«Oprannueckas xumMus» U «OOIass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SABIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUH M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUM U3 o01Ien
XUMUM) U opraHnndeckoil xumuu. @opMupoBaHue JAaHHOW CUCTEMbI 3HAHUH TIPU
U3YYeHUM TpeaMeTra O00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOLMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CrpykTypa coaepxkanust KypcoB — «Oprannyeckas xumusi» u «O0mast u
HEOpraHuveckas XuMmus» c(HOpMHpOBaHa B MPOrpaMMe MO XMMHUHM Ha OCHOBE
CUCTEMHOI0 TMOJAXO0/Ja K H3YUYEHHUI0 YYEOHOro marepuaja U OOYCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOECHUS OPTraHUYECKUX
COCAMHEHNH, a TAaKXE Ha YPOBHE CTEPEOXMMHUYECKHUX M DIIEKTPOHHBIX
IpeACTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHus o0 HM3ydaeMblX B Kypce
BEIIECTBAX JAlOTCSI B PAasBUTHM — OT YIJEBOJAOPOJAOB JI0  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CcOeJuHEHUWH. B Kypce opraHuyeckod XuMuu
NOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHMsI TEPBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIaCCU(PUKAIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHHMS], O XUMHUECKON PEAKLIUH.

ITon HOBBIM yIJIOM 3peHHMs B mpeaMere «XumMus» 0a30BOro YpOBHS
paccMaTpuBaeTCSd HM3YYEHHBI Ha YpPOBHE OCHOBHOrO 00I1ero oOpa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHE CBEIECHMS O BELIECTBAX U
XuMuueckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckas
XUMUSD» 00YyYarolUMCsl MPEAOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX M METOJO0JIOTMYECKUX
NO3ULHUHI, TIIy0Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKOHa —
oT 00o01IaroIel 10 OOBACHSIONIECH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXHEHINIMX BEIISCTBAX, HMX COCTaBe,
CTPOECHUH, CBOWMCTBAaX M IPUMEHEHHUH, a4 TAKXKE O XMMUYECKHX PEAKLHUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NpOTeKaHus nomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HMEIOUIMMHU KYyJbTYPOJIOTHYECKUN H
OPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMHAH C JIPyTMMH HayKaMH, DACKpbIBalOT €€ pPOJIb B IO3HABATEIBHOM H
IPAKTUYECKOU JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKECHHUS
K Ipolieccy TBOpYECTBA B OOJACTH TEOPUM MU MPAKTUYECKHUX MPUIIOKEHHMA
XUMUH, T[OMOTalOT BBITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO W
JUYHOCTHO 3HAYMMBIX Npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU
OCMBICITIMBATh HWH(MOPMAIMI0O U MNPUMEHATh €€ JJid MOMNOJHEHUS 3HAHMMH,
pElIECHNs] MHTEJUIEKTYyalIbHbIX M OKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3ama4y. B nenom copepkanue yuyeOHOro npeamera «XHMHsD) JAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  (QopMuUpoBaHME Yy  OOydarouuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX Kak:
MaTepruabHOE  €IMHCTBO HEOPTaHUYECKOr0O M  OPraHMYECKOro  MHpA,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



IPUPOAHBIX SIBJICHUN IMyTEM SKCIEPUMEHTA U PELIEHUsI MPOTUBOPEUUN MEKITY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIIKAMH, OCO3HAHUE POJIU XUMHHU
B PEUICHUM DHKOJIOTMYECKUX MpodiieM, a Takxke npodiem cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CbIPbS, CO3JAHUSI HOBBIX TEXHOJOTHMH U
MaTepHUaJIoB.

B maHe pemenus 3amad  BOCHUTAaHMS, Pa3BUTUS M COLUMAIM3ALUU
oOyyJaronuxcsi TPUHAThIE MPOrPaMMON MO XMMHHM MOAXOJAbl K ONpPEIEIECHUIO
colepKaHUs W TIOCTPOEHUS MpeIMeTa MpeaycMaTpuBaroT (HOpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM, HMEIOIIMX O0a30BO€ 3HAUYECHHE JUIs
pa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PpEIIEHUs NpoOsieM, TOMCKa, aHajiu3a |
00paboTku  MHQOpMAIIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUs  OMbITa
IPAKTUYECKON W HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oO0uero oO0pa3oBaHus, MOpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKHU ILEJIeH H3y4YeHHs IMpeaMeTa
HaIpaBJICHUEM TIEPBOCTENEHHON 3HAYMMOCTH TPAJULHMOHHO MPHU3HAETCS
dbopMupoBaHHE OCHOB XHUMHUYECKOW HAyKHM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUSA, IMPAKTUYECKOM JAESATENIbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAWYECKOW TOYKM 3pPEHHUsI TaKOU
NOAXOJ K ONpPENENCHUI0 LeJell H3yYeHHsl MpeAaMeTa SIBISIETCS BIOJIHE
ONpPaB/IaHHbBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IIaBHBIMM LEISIMU HU3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBusroTes:

e (QopMHpOBaHUE CHUCTEMbl XHMHUYECKUX 3HAHUU KaKk BaKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOH JIeKaT KIIOUEBbIE MOHATHS, (YyHIAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHH, OCBOEHHUE SI3bIKa HAyKH, YCBOCHUE M IOHUMaHUE
CYIIHOCTH [JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS,;

e (opmMupoBaHMEe W pa3BUTHE MPEJICTABICHUNA O HAay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHWMHUYECKHX pEaKUHUid, HEOOXOAUMBIX IS
OpUOOpPETeHUs] yMEHUM OPHEHTHPOBAaTbCS B MHPE BEIIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
IIOBCEHEBHOM JKU3HU;

e pa3BUTHE YyMEHUH M CHOCOOOB  JI€ATEIbHOCTH, CBSI3aHHBIX C
HAOJIOICHUEM U OOBACHEHHMEM  XUMHUYECKOIO  JIKCIIEPUMEHTA,
coO0JII0ICHUEM TMPaBUII 0€30MaCHOT0 0OpaIlleHUsI C BEIIECTBAMMU.

Hapsiny ¢ sTuMm, conepkareiibHas XapakKTepUCTUKa LEJIed U 3ajad
U3y4YeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CeroHsi B NpenoJaBaHUM XUMHUU B OOJIbLIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHHUs ~ OOydeHMs,
OPUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001I€00pa3oBaTeIbHOM
OpraHu3alliM, BJIAJCIOIEIO HE Ha0OpOM 3HaHWM, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOIO MOJIYYEHUs 3HAHUI
Y IPUMEHEHUS UX B pEaIbHOM KU3HU JIJISl PEILICHUS MPAKTUYECKHUX 3a/1ay.

B cBs3u ¢ 3TUM npu U3ydYeHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOIEe
3HaYeHUE MPUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTanus oOydYarolmMXcs K YCIOBUAM JWHAMHYHO pPAa3BUBAIOLIETOCs
Mupa, (OPMHUPOBAHME WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIHLHOMY  TPHHSITHIO
TPaMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX TPUMECHEHHUEM;

dopmupoBaHne y O0OyYaromMXCS KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETECHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JIs Pa3IMYHBIX BUIOB
NEATEeNIbHOCTU:  pellleHus mpoOjeM, TOUCKa, aHaliu3a U 00padOTKH
uHpopMalu, HEOOXOAUMBIX IS NPUOOPETEHUS OIbITa JEATeIIbHOCTH,
KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XMMHH, & TAKXKE ISl OLIEHKH C
NO3ULUKA 3KOJOTMYECKOW O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB H
XUMHUYECKUX TMPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O00y4aroIMXCcs: CIOCOOHOCTH CaMOCTOATENbHO NPUOOpPETAThH
HOBBIE 3HAHUS MO XMMHHU B COOTBETCTBUHM C XMU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTUW HJS TOUCKA |
aHanu3a Yy4yeOHOW MW HAay4YHO-NONYJSIPHOM HMH(OpManum XHMHUYECKOIO
COJIEp>KaHUS;

dbopMupoBaHHEe H Ppa3BUTHE y OOYYaIOIIMXCS aCCOLUMUATHUBHOTO U
JIOTHYECKOTO MBIIICHUS, HaONI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBbIe OCOOCHHO HEOOXOAUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJICHIUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOydYaromuxcs YOeKIEHHOCTH B TYMaHUCTHUECKON
HANpPaBIEHHOCTH XUMHUH, €€ BaKHOW POJU B PEHICHUU TI00aJIBHBIX MPOOIeM
paIoOHaIBHOTO MPUPOAOIIOIF30BAHNUS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepeXKHOTO OTHOLICHHWS K TPUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKe
NpUOOpPETEHHsT OMbITa HCIIOJIB30BAHUS TOJYYCHHBIX 3HAHMWA JUISI TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUsl MPEAMET «XHUMH»
0a30BOro YpOBHsS BXOJUT B COCTaB MpeAMETHON obnactu «EctecTBeHHO-
Hay4YHBIC TTPEIMETHD».

OO6miee ynciao 4YacoB, OTBEACHHBIX I M3YyYEHHUs] XUMHUH, Ha 0a30BOM
YPOBHE CpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 gaca (1 gac B Heeni0).



COIAEPKAHUE OBYUEHUA
10 KUIACC
OPT'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[Tpenmer opraHnuecKoi XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepuasoB. Teopus CTpOEHUS] OPraHUYECKUX
coenuHeHnid A. M. bytiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(GopMyJIbl OPraHMYECKUX BellecTB. I 'omMoorus, usomepus. XUMUYECKask CBS3b
B OPraHUYECKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBinenne o  KiIacCU(UKAMUM  OPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHnyeckux COeIMHEHUM (CUCTeMaTUYecKas) U TPUBHAIbHBIC
HAa3BaHUsI BKHEUIINX IPEACTABUTENIEH KIACCOB OPTaHUYECKUX BELIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLEHUIN:
O3HaKOMJIEHHE ¢ o0pasllaMu OpPraHMYecKHX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BEUIECTB, HAOJIOJCHHUE U
ONMMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEILIECTB NP HarpeBaHuu (IJIaBjieHUe, 0OYTJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU psAx. MeTraH W 3TaH —
OpOoCTEUIINE MPEACTABUTENN AJTKAHOB: (PM3MUYECKHME W XMMHYECKHE CBOMCTBA
(peakuuu 3aMeUIeHUs] U TOPEHMs), HAaXOXKJEHUE B MPUPOJAE, MOJIYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN PAA. DTUICH U MPOIUJIEH
— NpOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUApPATALNUM, OKHUCICHHS U
NOJINMEPHU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytagues-1,3 u MmetunOyragueH-1,3: ctpoeHue, BaxHEHIINE
XUMHUYECKHUE CBOICTBA (peakuus MOJIMMEPU3AITUN ). [Tomyuenune
CHUHTETUYECKOr0 KayuyKa 1 pE3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUH P,
ALlETWIEH — TPOCTEUIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOWMCTBa  (peakuuu  TUIPUPOBAHUA,
raJIOreHUPOBAHMUSI, TUAPATALUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOWCTBA
(peakuuu rajoreHMpoBaHUS W HUTPOBAaHHUSA), NOJYYEHHE M IPUMEHEHUE.
Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), noJyuenue u npumeHnenue. TOKCHUHOCTD
apeHOB. |'eHeTHYecKass CBA3b MEXIAY YIVIEBOAOPOAAMU, NPHUHAICKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOXOPOAOB. [IpHpOAHBIN Ta3 M IOIYyTHBIE
He(Tauble Ta3pl. HegTh u e€ npoucxoxaenue. Cocodsl nepepadboTku HedTH:
NEPEroHKa, KPEKUHI (TepPMHUECKHI, KaTaJuTU4YEeCKUil), nmupoaus. IIpoayKTs
nepepabOTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHHbIl yroib U NPOAYKTHI €ro NepepadoTKH.

DOKCnepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLEHUIN:
O3HAKOMJIEHHWE C OO0pa3laMy IUIACTMAcC, KayuyyKOB M PE3UHBI, KOJUJIEKLIHH
«Hedptb» u  «VYroap», MOJEIUPOBAHHE MOJIEKYJ  YTJIEBOJOPOJIOB U



raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW padOThl: IOIYyYEHHUE
STUJICHA U U3YyUYEHUE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOJHBIX BELIECTB WJIM IMPOAYKTOB
peakiun).

Kucnopoaconep:xanue oprannyecKkue coeAnHeHHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHl. METAHOI W 3TAHOJ: CTPOCHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEaklUMM C aKTUBHBIMU METaJJIaMH,
raJIoreHOBOJIOPOJaMu, TOPEHUE), NMpPUMEHEHHE. BOoIopoaHbIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [leficTBHe MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YEeJIOBEKA.

MHoOroatoMHble CIHUPTHI. OTWICHIJIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO WICIIOYHBIMU
MeTalJlaMH, KaueCTBEHHasl peaklusi Ha MHOIOaTOMHbIe ciupThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

@deHoJI: CTPOCHHE MOJIEKYJIbl, (U3UYECKHE M XUMHUYECKHE CBOMNCTBA.
Toxcuunocthb penouna. [Ipumenenue enoia.

Anpaerusiel U Kemowusl. DPOpManbpIerujl, aleTalbJIErui: CTPOECHHE,
(du3nyuecKre U XUMHUYECKUE CBOMCTBA (PEAKIMU OKHUCIIEHHSI U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieibHbIE KapOOHOBbIE KHUCIOTH.. MypaBbuHas H
YKCYCHasi KUCJIOTBL: CTPOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
o0mme s Kjacca KUCIOT, peakuus JTepUPUKALMM), T[OIyYEeHUE U
npuMmeHeHne. CTeapuHOBasi U OJIEMHOBAs KUCJIOThI KaK MPEICTaBUTEIN BBICIIMX
KapOOHOBBIX KHUCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE IEUCTBHE.

CrnoxHble 3(Hpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbeiX 3pupoB. Kupsl. [wapomus xupoB. IlpumeHneHue Kupos.
buonorunueckas poJib ;KUpPOB.

VYrneBoawl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, 1U- U
nonucaxapunbl). [Jroko3a — mnpocTeduid MoOHOcaxapuj: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okuciaenne aMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouosornueckas posb. Dorocunre3. OpykTo3a Kak U30MEP TIHOKO3bI.

Kpaxman u nemironosa Kak npupojinbie noauMepsl. CTpoeHue Kpaxmaia u
HEeJUTI0JI03bl.  PU3MYecKre M XMMHYECKHME CBOMCTBAa Kpaxmaja (THApOJIu3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M WX MPEBPALLEHUIN:
IpoBe/iIeHHEe, HAOMI0IEHUE U OMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHbIE PEAKLUU OJTHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJACHCTBHE TIIMIIEPUHA C
ruapokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcunom meau(Il), B3aumopeicTBHEe Kpaxmana ¢
MOJIOM), TMPOBEJACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pPacTBOpA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaun.

Bbluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUH MO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WJIM IMPOAYKTOB
peakiun).

A3oTcoaeprkanme OpraHM4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OpPraHUYECKUE  COEIUHEHHS.
®duznyeckue U XMMHYECKUE CBOMCTBA aMUHOKHMCIOT (Ha MpUMEpE IIIMIMHA).
buonornuyeckoe 3HaueHne aMuHOKUCIOT. [lenTubl.

benku kak nmpupoJHbIE BBICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE PEaKIIMU Ha OEIIKH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLEHUIN:
HAOJIIOICHUE M ONUCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalusi OEIKOB
IIPU HarpeBaHUU, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHUS

OCHOBHBIE  TOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSSA
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIMS U TTOJTUKOHACHCALIHS.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLECHUIN:
O3HaKOMJIeHWE ¢ oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
niacTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeIMETHBIX CBA3CH NPU HW3YYEHUM OPraHUYECKOU
xumun B 10 kjacce OCYHIECTBISETCS YEpe3 MCIOJIb30BAaHHE Kak OOIIHMX
€CTECTBEHHO-HAYYHBIX MOHATHM, TaK M IMOHSATUH, SIBISIOLIUXCS CHUCTEMHBIMU
JUTSL OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE€ TMOHSATHUSA: SIBJIEHUE, Hay4yHbId (akKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHAJIU3, CHUHTE3, KJIacCU(pUKALMS, MEPUOJUYHOCTD,
Ha0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICJINPOBAHUE.

®dusuka: Marepusi, BSHEpPrus, Macca, aTroM, DJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BEIUUYHUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOJbI, >KUPBI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJIBI, IOJIE3HbIE HMCKOMAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonOorus: NUIIEBbIE MPOIYKThI, OCHOBBl PAalMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETUYECKUE NPENnapaThbl, MaTepuabl
U3 UCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KUIACC
OBLIASA N HEOPI'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMUYECKUM DJIeMEHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS
0005104Ka. DHEPreTUHYeCKue YPOBHHU, OAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeesieHUs ANEKTPOHOB O OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DIEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognuecknii 3akoH u llepuonmnueckas cucremMa XHMHYECKHX
anementoB J[. WM. MenneneeBa. CBfA3p NEPUOAMYECKOTO 3aKOHA U



[lepnognueckori cuctembl xumuyeckux syemeHToB [[. M. MenneneeBa ¢
COBPEMEHHOW TEOPHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX U CIOKHBIX
BEIIECTB [0 TpyNIlaM M MEPHOJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMMHUYECKas CBSI3b. BUIbl XWMHYECKON CBA3U
(KOoBaJIeHTHAsI HETIOJISIPHAS U MOJIsIpHAsi, UOHHAs, METAJIIN4YecKas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIM U JIOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BajleHTHOCTB. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenpb okucneHus. NoHbI: KATUOHBI U aHUOHBI.

BemecTtBa MOJIEKYJNSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [WUIBl  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHeIX cucrteMax. VMICTUHHBIE M KOJIJIOMJIHBIE PACTBOPHI.
MaccoBas 10J1 BEHIECTBA B pacTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAMHEHMIA. Homenknarypa
HEOPraHWYEeCKUX BelECTB. ['eHeTHMueckass CBsI3b HEOPraHMYECKUX BEIIECTB,
IpUHAAIEKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakluil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHUS MAacCChl BEIIECTB,
3aKOH COXPaHEHHMsI U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX (PAKTOPOB.
O6parumble peakuuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUSIOIIKME HA
COCTOsIHME XuMH4YecKoro paBHoBecus. [Ipunnnn Jle [lartense.

Onektponutuyeckas auccouuanus. CuibHble W cia0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCAsl, HEUTpaIbHas, EIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPAILEHUN:
nemMoHcTpauus tabnui «llepruoguyeckas cucteMa XMMHUECKUX AieMeHTOoB [l
W. MenpeneeBa», n3yuyeHue Mojiesiel KpUCTAJUIMYECKUX PEIIETOK, HAOI0IeHE
U OINHMCAaHUE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX ONBITOB (pa3yloKEHHE
IIEPOKCHJIa BOJOPOAA B IPUCYTCTBUM KaTaaU3aTropa, OIPEACICHUE CPEIbI
pPacTBOpPOB BEIIECTB € NOMOIIBI YHUBEPCAJIBHOIO HWHIAMKATOPA, PEAKLIHUU
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTUYECKOW paboThl «BiusHuEe pa3iaudHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEaAKIIMM.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKHMX pEaklUuid, B TOM YHCIIE
TEPMOXHUMUYECKHE PACUETHI, PACUETHI C MCIOJIb30BAHUEM IMOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckass xumus

Hemeramnbl. Ilonoxkenne HemerauioB B Ilepuogmyeckon cucreme
xumuueckux snemeHToB JI. V. MenzeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMepe
KHUCJIOpO/a, cephbl, hocdhopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpEeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMeHeHne Ba)XHENIIMX HEMETAIOB U UX COECMHEHH.

Merannel. [lonoxenne metaiutoB B [lepruoanueckoit cucteMe XUMUYECKAX
anementoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOECHHS BJIEKTPOHHBIX



000104ek aToMOB MeTasuioB. O6mme pusznueckue cBoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAIIPSHKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/NIOB (HATpUM, Kalui, KalabIUi,
MarHui, aTlOMUHUN, IMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOGuue crocoObl mojydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BELIECTB M UX MPEBPAILCHUI:
U3YUYEHUE KOJUIEKIIMU «MeTaibl U CIUIaBbD», 00pa30B HEMETAIIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMH KHUCJIOT M IIEJI0OYeH, KAayeCTBEHHBbIE pEaKIMd Ha KaTHOHBI
METaJJIOB).

PacuérHble 3anaumn.

Pacuétsl Mmacchl BeniecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce€ WM 00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIU
OJIHO U3 BELIECTB UMEET MPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTeTUUECKON U MTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeAuIMHBL. [[OHATHE 0O HAy4YHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIMUIIAX MPOMBIIUIEHHOTO
MOJTYYEHUSI BAXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB U MAaTEPUANIOB: BAXKHEHUIIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepamukKa,
MaTepualbl JJisl JJIEKTPOHUKHU, HAHOMATEpHUaslbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus.

XuMusi U 37J0pOBbE YEJIOBEKA: MpaBUJia HUCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MAaCHOTO HCIOJIb30BaHUS IMPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXNpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH OOwmEed H
HEOpraHu4eckor Xxumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAHUE
KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHATHMN, TaK W TOHATHH, SBIISIOMIUXCS
CHUCTEMHBIMU JIJISI OTJEIbHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC TOHSATHSI: HAy4YHBIN (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHAIW3, CHUHTE3, KiIaccuukaiusi, MNEPUOJUIYHOCTh, HAOIIOJICHUE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, SIBJICHHE.

@dusuKa: Marepus, dHEPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCThb, MOJIEKYJIa, JHEPreTUUYECKUI YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSIHHUE BEIECTBa, (PU3MUECKHUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS, CKOPOCTh.

buonorusa: knerka, opraHu3M, -JKOcucTeMa, Ouocdepa, Makpo- H
MUKPOSJIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOJIbI, TOJIE3HbIE HCKOMAeMBbIE,
TOILJIUBO, PECYPCHL.

TexHonorus: XUMHUYCCKasa IMPOMBIINIJICHHOCTD, MCTaJLIIyprus,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTrcpualioB, CEIbCKOXO03SMCTBECHHOC
IMpOn3BOACTBO, UIeBas IMPOMBIINIJICHHOCTD, q)apMaL[eBTI/I‘-ICCKaH

IMPOMBIIIJICHHOCTb, ITPONU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIapaToOB, IMPOMU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpualioB, SJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOI'PAMMBLI 110
XUMHUHN HA BA30OBOM YPOBHE CPE/IHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COQO ycranaBnuBaeT TpeOOBAHMS K pE3yJIbTaTaM OCBOEHUS
00yyaroImMUMHUCA MPOTpaMM CpeIHero oOiiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeJIMETHbIM M NpeaMeTHbIM). HayuyHo-meToauueckoil OCHOBOW ISt
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOIPAMM CPEIHErO OOIIEro
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJIETIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HaHUE O0YyYarOUIMMHUCS POCCUICKON TI'pa)KJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTNPEIEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0YUYEHUIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHHX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAyKH
XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeSATENbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYILIUMH 1€JIOCTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJIMYME TMPABOCO3HAHUSA HSKOJIOTMUECKOW KYJBTYpbl MU CIOCOOHOCTH
CTaBUTb LEJU U CTPOUTH )KM3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NMpeaMeTa « XUMHs» JOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UJealaMi POCCUICKOI0 IPaKJaHCKOI0 00IeCTBa, MPUHATHIMU B
o0LIecTBe HOpMaMu M NPABUIIAMH TOBEIECHHSI, CIIOCOOCTBYIOIIMMH IpoLEeccaM
CaMOIO3HAHUsS, CAMOPAa3BUTHS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyaroImmxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaroT
c()OpPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOM NEeATEIbHOCTH
oOyyJaronuxcs o peayn3ali TPUHATHIX B OOUIECTBE LIEHHOCTEN, B TOM YHCIIE
B YacTH:

1) rpamIaHCKOro0 BOCIUTAHUS:

OCO3HaHUsl  OOy4YalOIIMMHCS  CBOMX  KOHCTUTYILMOHHBIX TMpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABOIOPSIIKY;

NPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON MAESATENBHOCTH MNPU CO3JAAHHUU
y4€OHBIX MPOEKTOB, PEILICHNN YYEOHBIX U MO3HABATENbHBIX 33/1a4, BHITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI IpYTUX NPU aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHUYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYCCTBEHHON XUMUMU;



YBaXXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUYECKOIO
IPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PEe3yJbTaT
JUIMTENIbHBIX ~HAOJIIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpPECa M MO3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEACHHS;

CHIOCOOHOCTH  OLIECHMBaTh CHUTyallUH, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PELIECHUs], OPUEHTUPYSACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApHUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THX
MOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPBbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a KU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOmro/ieHus1 MpaBuil 0€30MacHOro OOpallleHusT ¢ BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHIWBHUIYAJIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOr0 MNOBEACHUS B CHUTYAlMSIX, YIPOXKAIOLIUX 3/I0POBbI0 U KU3HU
JIIOJICH;

OCO3HaHWSl  MOCJIEACTBUM M HENpUATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

5) TpyaA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPUYECKOW MW JAPYIHMX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUM MPAKTHUYECKUX 3a]ad
COIMAILHOM HAIPABICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY M3YYEHHIO MPOQEeccHil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE NIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaXEHUS K Tpydy, JIOAAM TpyJda M pe3yjbTaTtaM TpyAOBOU
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIbHON TpPAEGKTOPUHU
oOpazoBaHusi, Oyayiier npodeccun U peanusau COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS K IMPHUPOJAE, KaK MCTOUYHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS MI00AJIBHOIO XapakTepa SKOJOTMYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLUATBHOU CPEAbL;

OCO3HaHUs HEOOXOJMMOCTHM HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pelIeHs] BONPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON CpeJie, YMEHUsSI MPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA NPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILATD UX;



HAJIM4YMS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESITEJIBHOCTU SKOJOTMYECKOM HAINpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HIECOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHeHU(PUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poid B
(bOpMHpPOBAaHUN PALMOHAIBHOTO HAYYHOTO MBILUIEHUS, CO3aHUHU LEJIOCTHOIO
IPEICTaBIICHUs 00 OKPYXaIOLEM MUPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pElIEHUU MpoOJeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHUS,

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHUHU [UJIsi COBPEMEHHOMU
UMBUJIM3ALMKA: B €€ T'yMaHUCTHUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJIM B
CO3JaHMU HOBOW 0a3zbl MaTepHAIbHOM KyJIbTYpbI, PEHIEHUH TJI00aJbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHM  MEIULMHBI,
00ecreyeHnn yCI0BHI YCHEIHOIo TPyAa U SKOJIOTHYECKH KOM(POPTHOMN KUZHU
Ka)kJI0TO YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHHs CYIIHOCTH METOJIOB
NO3HAHUSA, HUCIOJb3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4Yae€Mble€ 3HAHUS JJI1 aHajdu3a U OOBSCHEHUs SBJICHUUN
OKPY’KaIOIIEr0 MUpa U MPOUCXOASAIIMX B HEM HM3MEHEHUW, YMEHHUs JelaTh
000OCHOBaHHBIE 3aKJIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIHUXCS
JAHHBIX C LEJbIO NOJYYEHHS! TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO MCIOJIb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON IE€ATEIbHOCTH;

TOTOBHOCTM U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHHI0, K AKTHBHOMY IIOJYYEHHMIO HOBBIX 3HaHUU 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

UHTEpPECa K  OCOOEHHOCTAM  TpyJa B  pas3du4HbIX  cdepax
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yabTaThl OCBOCHUS YyUE€OHOTO MpeaMmeTa «XUMUs
Ha YPOBHE CPEJIHETO 00IIero 00pa30BaHus BKIIOYAIOT:

3HaUUMble s (OPMHPOBAHUA  MHPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCIUTUIMHAPHBIC (MeXTpeIMeTHBIE) oOIIIeHayYHbIE MOHSTHS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa W CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMA, HAy4YHbIA (aKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCJIEeJOBaHHE, HaOII0JIeHHe, HU3MEpEeHHE,
AKCTIICPUMEHT U JIPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe JENUCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATUBHBIC, PETYyJSATUBHBIE), oOecrneunBamonye (HOpMHUPOBaHUE
(GyHKIIMOHATBHOM IPAMOTHOCTH M COLIUATIbHON KOMIETEHITMU 00yYaroIInXcs;



CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHbIE
MEXJAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHWA UM  YHUBEpCAJbHbIC
y4eOHbI€ IeUCTBUS B IO3HABATEIBHON M COLMATIBLHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNEHCTBUSMHU.

OBinageHne  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh U aKTyalIM3UpOBaThb MNpoOieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeNeNsITh LEIU JEeATeIbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUS, COOTHOCHUTHb pE3YyJbTaThl JAESITEIIbHOCTH C IOCTaBJIECHHBIMU
LEJSIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBILIIECHUS —
BBIICJIATh XapaKTEpHbIE MPU3HAKUA MOHITUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCI0JI30BaTh COOTBETCTBYIOIINE MOHATHUSA ISl OOBSCHEHUS OTACIIBbHBIX (PAaKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAILMK BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXJY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, AECIYKTUBHbBIE, IIO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUYEHUS;

OPUMEHSATh B MpPOLECCe TO3HAHUS, HCHOJb3yEMbIE B  XUMUU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIEIH, MpeoOpa3oBbIBaTh  MOJEIbHBIC
OPEICTAaBICHUST — XUMUYECKUA 3HAK (CHMBOJI) D3JIEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMMHYECKOM pEaKUUu — IMpPU PEIICHHH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 33Ja4, MPUMEHSTh Ha3BAHHBIE MOJEIIbHbBIC
IPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX NPU3HAKOB M3y4YaeMbIX BEILECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCIe0BaTEeIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BEILECTB U XUMHUYECKHUX
peaKkuui;

dopMynupoBaTh 1€MW 3aJayd  UCCIEAOBAaHMS, HUCIOJIb30BaTh
IIOCTABJICHHBIE M CAMOCTOSATENbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KA4€CTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJAJCTh HABBIKAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS M TMPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh yMEHUS HAOII0AaTh 3a
XOJIOM  IMpoliecca, CaMOCTOSATEIbHO NPOTHO3UPOBATH €ro  pe3yJsbTar,
dbopmynupoBath 0000IIEHHUS U BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3ynbTaTOB UCCIAEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHON
pabore;

OpuUOOpeTaTh ONBIT YYEHUYECKON HCCIEeNOBATENbCKOW M IPOEKTHOU
NEeSATENbHOCTH, MPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
NOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3a/lay, NMPUMEHEHHIO PAa3JIMYHbIX
METO/IOB [TO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:



OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHQopMauuu (Hay4dHO-
NoMmyJsipHasi JIMTepaTypa XHUMHUYECKOTO COAEpKaHUs, CIPABOYHBIE MOCOOMS,
pecypcbl MHTEpHETa), aHAIM3UPOBAaTh HHPOPMALIUIO PA3IUYHBIX BUIOB U (HhOopM
IPEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(opMyIMpPOBATH 3aIIPOCHI U TPUMEHSThH Pa3IM4YHbIE METO/bI TPU TTOUCKE U
orOope uHPOPMALMKM, HEOOXOAUMON JJid BBINOJHEHUS YYEeOHBIX 3a1ad
OITPENICIEHHOTO TUIIA;

IpUOOpETaTh OMBIT MCHOJIB30BAHMS MH(DPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY MPEICTaBICHUS
uH(popmaiu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe C
XUMUYECKON HWH(OpManuen: NpUMEHITb MeEXIpeaMeTHble ((usnyeckue u
MaTeMaTUYeCKUe) 3HAKM M CHMBOJBL,  (opMyibl,  aOOpeBUATYpHI,
HOMEHKJIATYpy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJITHOCTH.

OByageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMH 1eCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/IaeMOM TEMbl B XOJ€ Juajora
W/ JUCKYCCUH, BBICKa3bIBaThb WAEH, (POPMYJIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJHEHUS MPEJI0KEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN PE3yIbTaTOB IMO3HABATEIBHONU NEATEIBHOCTH,
NOJIYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MpHU
BBINIOJIHEHUH XMMHUYECKOIO0 3KCHEPUMEHTA, NPAKTUYECKOHM padoThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, peasin3allii y4eOHOro NpoeKTa u
(opMyIMpOBaTh BBIBOJBI M0 pe3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MyTEM
COrJIacoOBaHUS NMO3ULUI B X0J1€ 00CYX ACHUS 1 OOMEHA MHEHUSMH.

OgyaileHNe YHHBEPCAJIbHBIMH PeryJIsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILIECTBIATH CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTb, ONpeAessis €€ Ledd M 3aJadd, KOHTPOJUPOBaThb M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraéMblii aJlfOpUTM ACHCTBUU NpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboiiee
3 PeKTUBHBIN CrOCOO MX pEHIeHUsS C YYETOM TMOJYYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYLIECTBJISATh  CAaMOKOHTPOJIb ~ CBOEHM  JICSITEIBHOCTH Ha  OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHUSI Kypca «OpraHuueckas XUMUSD)
OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XHUMHYCCKON COCTABISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XHUMHUHU B TIO3HAHUU SIBJICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUIEHUST W  KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs MPAKTUYECKHUX
3aJla4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpEJIE;



BJIQJCHUE CUCTEMOM XMMHMYECKMX 3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0IIUe MOHATUS (XUMUYECKUWA HIIEMEHT, aTOM, JJIEKTPOHHAs
o0o0yKa aToma, MOJIEKYJla, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaLIEHHAas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSIPHBIA  OOBEM,  YIJIEPOJHBIA  CKEJET,
(yHKUMOHANbHAS TpyNIa, pajuKan, H30MEpPHs, HU30MEPbI, TOMOJOTHYECKUN
psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpXKAIUE COEAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS );
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeuiectB A. M. Bytneposa,
3aKOH COXPAaHEHHs MACChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeXKallue B OCHOBE I[OHUMAHMS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKUX SIBICHUH, (DaKTOJIOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHHH U OE€30IaCHOM HCIIOIb30BaHUU
BKHEUIINX OpPraHMYECKUX BELIECTB B OBITY U MPAKTUYECKON AESATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKK MMOHATHMH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHITHUS
IIPU ONKMCAaHUU COCTaBa, CTPOEHUS U IPEBPALLEHUA OPraHUYECKUX COEIMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsi
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMya OpPraHMYECKMX BEIIECTB U YPABHEHUH XMMHUYECKUX PEaKILIH,
U3TrOTAaBJIMBATh MOJAEIIA MOJIEKYJ OPraHUYECKUX BEUIECTB JUIsl MIUTFOCTPALIUU HX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAIIEKHOCTD U3yUYE€HHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBY MU CTPOEHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeauHeHUl (YriaeBOJOPO/bl, KHCIOPOJ M a30TCOJEpKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpuBOJUTH TPUBUAIbHBIC
Ha3BaHMUsS OTJEJbHBIX OPraHUYECKUX BELIECTB (3THIIECH, MPOIMJIIEH, all€THIICH,
STUJICHIJIMKOb, TITMUEPUH, (PeHOII, (popManbaeru, aueTalbIerul, MypaBbHHAas
KHUCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAs KHCJIOTa, CTEapHMHOBAsl KHCIIOTA,
II0K03a, GPYKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHMSI ONPEAENSATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI NPUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytiepoBa nansi OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MAacChl
BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTb COCTaB, CTPOEHHE,
¢u3nyuecKkre U XMMHYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, NPONUJIEH, aleTUJIEH,
Ooyranuen-1,3, metunoyranuen-1,3, 6€H301, METaHOJI, STAHOJ, STHJICHTIIUKOJIb,
[JIMLEPUH, (PEHOJI, alleTalIb/IETU], MypaBbUHAsA U YKCYyCHasl KUCJIOTHI, IIIHOK03a,
Kpaxmay,  ULeJII0JI0o3a, aMUHOYKCYCHas  KHUCJOTa),  WJUTIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOILUX
XUMUYECKUX PEAKIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh VCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, NPUPOJHBIA Ta3, Yrojib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIECTBA WK MPOAYKTa



peakluMH MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HMCXOJHBIX
BELECTB WM NPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOUN 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOr0 MO3HAHUS, UCIIONIb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILLIECTB
U XUMUYECKUX  sIBJEHUW  (HAOJIOJIEHHE, U3MEpPEHHE, OIKCIIEPUMEHT,
MOJIEJIMPOBAHUE), HCMOJb30BATh CUCTEMHBIE XMMHYECKHUE 3HAHUS I
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMM  CcOOJIONAaTh  TpaBWia  IOJIb30BaHUSA
XUMUYECKON MOCyJ0oi M JTabopaTOpHBIM O0OPYJOBaHMEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIIEPUMEHT (IPEBpAILlEHUS OPraHMYEeCKHX BEIIECTB IPU HarpeBaHUM,
NOJIyYEHHE JTWJIEHa M M3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE pPeaKUuu
OpraHUYeCKUX BEUIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUM, ILIBETHBIC
peakuuu O€JIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpalieH ¢ BELECTBAMH M JIA0OPATOPHBIM OOOpPYAOBAHHEM, IPEICTABIATH
pe3yibTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid W (HOpPMYJIUPOBATh BBIBOJBI HAa OCHOBE JTHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeAcTBa MacCOBOU
nHpopmanun, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh  TpaBUiia  IKOJIOTUUYECKHU
LeJeCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENISIX
COXpaHEHUsI CBOETrO 370POBbS U OKPY>KArOLIeHl NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS Ha JKMBbIE OPIaHU3MbI ONPEIEIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMas cMmbica nokazarens [TJIK, noscHsATe Ha npuMepax crnocoObl
YMEHBUIEHUS W TPEIOTBpAICHHs] MX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS: YMEHHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUMU;

JUISL CHENbIX W CIHA0OBUASIIMX OOYYarolIUXCs: YMEHUE HCIO0Ib30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiing nns  3anucu
XUMUYECKUX GOpMYIIL.

11 KUIACC

[IpenmeTHble pe3yibTaThl OCBOEHUs Kypca «OOmias U HeopraHudeckas
XUMUSH OTPakaroT:

c(pOpMUPOBAHHOCTb MPEACTABICHUI: O XMMHYCCKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJM XHUMHUHU B TIO3HAHUU SIBJICHUUN
npuposibl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJAMMOU ISl PEIICHUS] MPAKTUYECKHUX
3aJla4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XHMMHUYECKMX 3HAaHWM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAIONINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, HU30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIH OOBEM,



BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHUS, XWMHYECKas
CBA3b (KOBaJE€HTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOIHAsS), KPUCTAIUINYECKAS
pelmeéTKa, TUIbl XUMUYECKUX PEAKLINMI, PACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAST TUCCOUMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklUny, XUMUYECKOE PAaBHOBECHUE); TEOPHUH M 3aKOHBI (TE€OpHUs
3JIEKTPOJIMTUYECKON Aucconmanuu, nepuoguyueckui 3akon . . Menneneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHHMS W IPEBPALICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKAE 3HAHMSA, JIEKAlMe B OCHOBE IOHUMAaHUS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKUX SIBICHUH, (DaKTOJOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30IaCHOM HCIOIb30BaHUU
BaKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOW AESATEIbHOCTU
YEJIO0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEPHbIE MPU3HAKK MMOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME IOHSATHUS
IIPU ONIMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLECHNN;

c(hOpMHPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsi
cocTaBieHus] (OpMyJ BEUIECTB M YpPaBHEHUH XMMHMUYECKUX pEaKIHii,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHHS
OTJIEJIbHBIX HEOPTAHMUYECKUX BEIIECTB (YrapHbli ras, yrieKuciblid ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, TUTHEBASI COJA, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUW OINpEAENATh BaJE€HTHOCTb U CTEIEHb
OKHCJICHHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBsI3UW (KOBAJEHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOpPOAHAs) B
COCAMHEHNAX, THI KPUCTAUIMYECKONW PEIIETKH KOHKPETHOTO BELIECTBA
(aTOMHas1, MOJIEKyJIsIpHAast, HIOHHAs, METaJUIMUECKasi), XapakTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 MX COCTaBY K ONPEAEIEHHOMY KiacCy/Ipymie
COEIMHEHHI (TPOCThlE BELIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAHMSI, KUCJIOThI, aM(pOTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PAaCKpPbIBATh CMBICI NEPHUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa u JAEMOHCTPUPOBATh €r0  CHUCTEMATHU3HPYIOIIYIO,
O0OBSCHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKLINU;

c(OpMHUPOBAHHOCTh YMEHHMHM XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX deMeHTOB |—4 mnepuonos Ilepnoanyeckoil CHCTEMBI
xumuueckux snementoB JI. Y. MenneneeBa, ucnosib3ys MOHSATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKUE  YPOBHM»,  OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHMSI CBONCTB XUMHUYECKHX OJJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaaMm u rpynnam llepuoandeckon cucTteMbl XUMMUYECKUX
anemeHToB [l. 1. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEUIECTB pPa3jMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE NEHETUYECKON CBSI3M MEXKy HEOPTaHHUYECKUMHU
BELIECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHUSA KIaCCU(PULIMPOBATh XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YMCIY M COCTaBY Pearupyrolirx BELECTB, TEIIOBOMY
3 deKTy peakiuu, ”3BMEHEHUIO CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH
peaKlMH, YYaCTHIO KaTaau3aTropa);



c(hOpMHUPOBAHHOCTh YMEHUMN COCTABJISITH YPABHEHUS PEAKIMI pa3IMUHbIX
TUIIOB, TOJHBIE M COKpPAUIEHHbIE YpaBHEHMs pEaKklUHMid HOHHOro OOMeHa,
YUHUTBIBAs YCIOBHS, PU KOTOPBIX 3TU PEAKUUU UAYT O KOHIIA;

c(OpMUPOBAHHOCTh YMEHUI MNPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KaYeCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKUUA TOCPEJACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OajlaHca TUX peaKIuii;

c(OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOM peakuuu OT pa3lIMYHbIX (DAKTOPOB; XapakTep CMEIIECHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUA (TPUHIUI
Jle IllaTense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHYECKHE IMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUSI CEPHOM KUCIIOThI, aMMHUaKa, a
TaKk)xe CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPHUHIMIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOT0 IPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYHMCIIEHUS C UCIIOJIb30BAaHUEM
MOHSTHUS «MAaccoBasi 10Ji BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOLLIEHUI ra30B
OpyU XUMHUYECKHX pPEaKUHUsAX, Macchl BEIIeCTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOrO 3((deKkTa peakuuu Ha OCHOBE
3aKOHOB COXpPaHEHHMsI MAcChl BELLIECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJAaTh  TpaBWia  IOJIb30BaHUSA
XUMUYECKON MOCyJ0oi M JTabopaTOpHBIM O0OpPYJOBaHUMEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3J10’KEHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaJIn3aTopa,
ONpeJeNieHe Cpelbl PAcTBOPOB BELIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHa, KaueCTBEHHBIE pEaKUuu Ha cyibdart-,
KapOOHAaT- W  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHHs,  PEIICHHE
AKCIIEPUMEHTANBHBIX 3afa4 1o Ttemam «Metamey u «Hemeraibsy) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTH NpU OOpallleHuu ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM, NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpME 3alMCH YPaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 popMyJIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHUKauu, THTEepHEeT U IpyTrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUUYECKHU
1eJIeCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENISIX
COXpaHEHUsl CBOETrO 370POBbS U OKPY>KArOUIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMasi cmbicn  nokazatens [I[JIK, mnosicHATb Ha mnpumepax CrIocoObl
YMEHBUIEHUS W TPEIOTBpAICHHUs] MX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;



JU1sl 00YUaIOIINXCS C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX TO3HAHUS BEIIECTB W
XUMUYCCKUX SBJICHUMN;

JUISL CIENBIX W CJIA0OBHUASIIMX OOYyYarolmMUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing nns  3anucu
XUMUYECKUX GOpMYIIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaunmenoBanmue

duaexkTpoHHbIe (LM poBbHIe) 00pa3oBaTebHbIE
Ne n/m pa3aesioB U TeM
KosnuuyectBo 1yacos pecypchl

NPOrpamMMmbl

IIpakTHyeckue
Bcero

padoThI

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM

[Tpenmer
OPraHUYEeCKOU
xumunn. Teopus
1.1 CTPOCHUSA 3 bubnnoreka LIOK https://m.edsoo.ru/7f41837¢
OpTraHUYECKHUX

coequHeHui A. M.
bytneposa

Uroro no pazneny 3

Paznen 2. YrieBoaopoabl

IIpenenbusie
2.1 YIJIEBOAOPOIBI — 2 bu6nmoreka LIOK https://m.edsoo.ru/7f41837¢

AJIKaHbI

Hemnpenenbabie

TJICBOJIOPO/IBI:
2.2 Y AOpOA 6 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
AJIKEHBI, aJIKaIMCHBI,

AJIKNHBI




ApomaTtuueckue

2.3 2 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
YTJIEBOJIOPOIBI
IIpuponusie

2.4 HETORHHKH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢

yTJIEBOJIOPOAOB U X
nepepaboTka

Hroro no pazgeny

13

Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus

3.1 Cnuptsl. Oenon 3 bubmumoreka LIOK https://m.edsoo.ru/7f41837¢
AIbIEeTUIBI.

3.2 Ejffgi?%giomlﬁle 7 bub6mmoreka LIOK https://m.edsoo.ru/7f41837¢
3¢upbI

33 VrieBoasl 3 bubnnoreka LIOK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

13

Pasnen 4. A3oTcoaep:kamye opraHudecKkne coeIMHeHus

4.1

AMUHEL.
AMHWHOKHCIIOTEI.
benku

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

3

Paznen 5. BoicokoMoJieKyJIsIpHBIE COeIMHEHUS

5.1

IInacTmaccerl.
Kayuykn. Bonokna

2

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢




Wtoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




ITOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoutposbHbie IpakTnyeckune
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypcsbl
n
[Ipenmer oprannyeckoun
1 XUMHH, €€ BOSHUKHOBEHHUE 1 bubamorexa LIOK
’ ’ https://m.edsoo.ru/7f41837¢
pa3BUTHUE U 3HAYEHUE
Teopus crpoenus
) OpraHUYECKUX COECIUHEHUN 1 bubmuoteka [IOK
A. M. bytneposa, e€ https://m.edsoo.ru/7f41837¢c
OCHOBHBIE TTOJIOKEHUS
[Ipencrasnenue o
KJaccuukanmum
OpPraHMYECKUX BEIIECTB.
3 Homenknarypa 1 bubamorexa LIOK
P https://m.edsoo.ru/7f41837¢
(cucremaTuyeckasi) u
TpPUBHAJIbHBIC Ha3BAaHUS
OpraHUYeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/7f41837¢
MeraH u 3TaH —
. bubnmoreka [JOK
5 MpocTeiire npeacTaBuTeNn 1

aJIKaHOB

https://m.edsoo.ru/7f41837¢




AJIKEHBI: COCTaB M CTPOCHHE,

bubnuoreka [JOK

6
CBOMCTBa https://m.edsoo.ru/7f41837¢
OTUJEH U IPONWIEH —
7 MPOCTEUIINE MPEICTABUTETN bubmmorexa [IOK
p pel https://m.edsoo.ru/7f41837¢c
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