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HOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1Mo XMMHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoit dDeneparumy,
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS (eaepalbHOH 00pa30BaTeIbHON MPOrpaMMBbl CPEIHErO OOIIero
obpazoBanust (POIl COO), mpencraBieHHbIX B DenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crannapre COQO, ¢ yuérom Konnennuu npenojgaBanus yueOHOTo npeamera «XuMHs» B 00pa3oBaTelbHbIX
opranuzanusx Poccuiickoii @enepanuy, peaau3yloNMX OCHOBHBIE 00pa3oBaTebHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «Ctpareruu pa3putusa BocnutaHus B Poccuiickoin ®enepannu Ha nepuon 10 2025
roga» (Pacnopsikenue [lpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeAeNIeHHI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOLIMXCS CpeAcTBaMHU y4yeOHOro mpeamera «Xumusi» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIENTyalbHble TmoiokeHuss @OIOC  COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COJAEp)KaHMs, pEe3yJlbTaToB OO0ydeHHs U TpeOOBaHUH K YPOBHIO
MTOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJIy4aeMOe BBITYCKHUKaMU OO0IIe00pa3oBaTelbHON OpraHu3aluy,
SBJIETCS HEOThEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAOLIUM 3TAllOM pean3aliy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, IPUCYHIIMX IEJIOCTHOM cucTeMe
XMMHUYECKOT0 00pa3oBaHMs. OTH IIEHHOCTH KacaroTCs TO3HAHHS 3aKOHOB MPHUPOABI, (HOpMHpPOBAHHS
MHUPOBO33PEHUSI U OOIIEH KyJbTYphl YeJOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U MPUPOJHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHre 00ydarOIIUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEACTBAMHU yYEOHOTO MpeaMeTa «XHUMHs», COACpKaHUEe M IOCTPOSHHE
KOTOpPOTO OIpeAeNieHbl B MPOrpaMMe MO XUMUU C y4€TOM clenu(UKH HayKd XUMHH, €€ 3HAueHUs B
MO3HAHUU TPUPOJBI U B MAaTEPUATBHOMN KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOLINX IeNieil U MPUHIIHUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI cpeiHero oobmiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyl pojb B COBPEMEHHOM
LUMBUIM3ALMM, B CO3JaHMM HOBOM 0a3pl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaa B
(dbopMUpOBaHHE PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOIO MpEACTaBICHUs 00
OKpY’KaloIleM MHpe KaKk O €AMHCTBE NMPHUPOJBI W YeJIOBEKa, KOTOpoe (HOpMHUpYyeTCs B XUMHUHU Ha OCHOBE
MMOHMMaHHUS BEILIECTBEHHOIO COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBA3M MEXAY CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUSI.

TecHO B3aMMOJEHCTBYS C IPYrMMHU €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja HEOTHEMIIEMOM 4acThbIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOUIecTBa.
CoBpeMeHHas XUMHUs KaK HayKa CO3MJaTeNbHasl, KAK HayKa BBICOKMX TEXHOJIOTUI HaIlpaBJIEHA HA PELICHHE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBbSI.

B cootBercTBUM € OOmMMM LENSIMU U NPUHIMUIIAMHU CPEAHETO OO0IIEero 0oO0pa3oBaHUs COJIEp)KaHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIil YpOBEHb M3YyUEHHs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaOIMMUXCs, HEOOXOTUMYI0 UM Il BBIPAOOTKHM MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHS B XHM3Hb COLUYMA, HPOJOJDKEHHMS OOpa30BaHUS B Pa3IMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisiolUMU  NpeaMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0miast 1 HEeopraHuyeckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOif HayKu: cUCTeMa 3HAHUHU 110 HEOPraHMYECKOW XUMHUU (C BKIIOYEHHEM 3HaHUN U3 OOIIeld XUMUH) U
oprannyeckoil xumun. dopmMupoBaHre AAHHON CHUCTEMbl 3HAHUI MpPHU M3YyYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOILIUX MOHSTUH, 3aKOHOB U TEOPH
XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuyeckass XumMus» u «OOIas U HEOPraHUYECKass XUMHUS»
chopMupOBaHa B MporpaMMme 10 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJAX0/a K U3yYeHHUI0 yueOHOro MaTtepuala
U 00ycloBlieHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMHA Ha ONpPENENEHHBIX TEOPETUYECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKOd XUMHUHU BeLIeCTBa PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOM
TEOPUU CTPOEHHUS OPraHUYECKUX COECIUHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M AIIEKTPOHHBIX
MpEeJCTaBICHUN O CTpoeHUH BemlecTB. CBeieHUs 00 M3yyaeMbIX B Kypce BEIeCTBAaX NAIOTCS B Pa3BUTUU —
OT YIJIEBOJOPOJIOB JI0 CJIOXHBIX OMOJOTMYECKH aKTHUBHBIX coeluHeHui. B Kypce oprannyeckoil Xxumuu



MOJIy4aloT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IE€pBOHAYAIbHbIC
MPEJCTaBICHUS O XUMHUYECKOW CBS3H, KIACCU()UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X CTPOCHUS, 0 XUMHUECKOW PEeaKIInu.

[Tom HOBBIM YTJIOM 3peHUs B TipeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCMAaTPUBACTCSl M3YYCHHBIA HA
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS TEOPETUUYCCKUI Marepuall U (PaKTOJIOTUYSCKUE CBEICHHS O
BEIIECTBAX W XMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HEopraHWYecKas XHMHSD)
00yJaroImuMcsi TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOAMYECKOIO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTUYECKUX MO3UIHH, TIIy0Ke MOHITh UCTOPHYECKOE M3MEHEHUE (QYHKIUI
ATOrO 3aKOHA — OT 0000IIaroIIEH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucrema 3HAaHMH O BaKHEWIIMX BEIIECTBAaX, HX COCTaBe, CTPOCHUH, CBOWCTBaX U
NPUMEHEHHH, a TaKkKe O XHMHUYECKHX pPEaKIUAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHHS
nononHsiercss B Kypcax 10 u 11 kiaccoB ayeMeHTaMu COACPIKaHUS, UMEIOIIUMHU KYJIbTYPOJIOTUYCCKUN |
MPUKIIQJIHON XapakTep. DTH 3HAHUS COCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XUMHU C IPYTMMU HAyKaMH,
pacKkpbeiBalOT €€ poJb B IO3HABATEIBHOH W TPAKTUYECKOH JIESITETBHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBOKEHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTUUYECKUX MPHIIOKESHUH XMMHUHU,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX
C XMMHEH, KPUTHYECKU OCMBICITUBATh MH(POPMALIMIO U MPUMEHATH €€ IS MOMOJHEHHs 3HAHUM, peIIeHus
MHTEIUICKTYaJIbHBIX M 3KCIIEPHUMEHTAIBHBIX HCCICIOBATEIbCKUX 3a7ad. B 1enom cojepkaHue ydeOHOTo
npeamera «XUMHs» JAaHHOTO YPOBHS H3YYEHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOYyYarOmIUXCS
MHUPOBO33PEHYCCKON OCHOBBI JIJIsi TIOHUMaHus (DUIOCOPCKUX WMeH, TaKMX Kak: MaTepHalbHOE SIUHCTBO
HEOPTraHMYECKOT0 ¥ OPraHNYECKOT0 MUPA, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM,
M03HABAEMOCTh IPHUPOJHBIX SBICHUN MyTEM DKCIEPUMEHTA U PEIICHHS] MPOTHBOPECUYHMA MEXITYy HOBBIMH
(dakTaMH W TEOPETHYECKUMHU NPEINOCHUIKAMH, OCO3HAHHE POJIM XUMHH B DPEUICHUH SKOJIOTHYECKUX
npooJeM, a TakKe MpoosIeM COEPEKEHHS IHEPTETUICCKUX PECYPCOB, ChIPhs, CO3IaHUsI HOBBIX TEXHOJIOTHN U
MaTepHaJIOB.

B rmaHe pemieHus 3amad  BOCIMTAHHS, PAa3BUTHS M COLMAIM3AIMU OOYYArOIIUXCS IPHHSATHIC
POTPaMMOii TI0 XMMHUH TIOAXO/IBI K OMPEETICHUIO COACP KaHUs U TIOCTPOCHUS IIPEMETa IPEayCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIBHBIX Y4EOHBIX JCUCTBHI, UMEIOIINX 0a30BOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
JESTEeNbHOCTH: PEIIeHHUs MpoOJieM, IMOWCKa, aHaiu3a M 00paboTKM HHGOpPMAIH, HEOOXOIUMBIX JUIS
MPUOOPETEHUS ONBITA MPAKTUYECKON M HUCCIICAOBATESILCKOM JESITEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHWUU XUMUH.

B mpaxTuke npenojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl, TaK U HAa YPOBHE
CpemHero o0mero odpa3oBaHHsA, MPH ONPENEICHUU COJIEPKATEIbHON XapaKTEPUCTHUKU IeJIed H3ydeHHs
IpeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpHU3HAETCs (OpPMUPOBAHUE OCHOB
XUMHAYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM JEATEIIEHOCTH YelIOBeKa
KaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOH KynabTypbl. C METOAMUYECKOW TOUKM 3pEHMs TaKOH MOAX0d K
OTIpEICIICHUIO TIeTIeH N3YdeHUs PEeIMETa SIBISETCS BIIOJIHE ONPABIAHHbBIM.

CornacHO JMaHHOW TOYKE 3pEHHUs TJIABHBIMH IENIMU W3Y4YeHHs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

e (opMHUpOBaHME CHCTEMbl XMMMYECKMX 3HAHMM KaK BaKHEHIIEH cocTaBIsOLIeH eCcTeCTBEHHO-
HAyYHOUM KapTHUHBI MHPa, B OCHOBE KOTOPOI1 JiexkaT KIF0UEBbIE OHITHS, (PyHIaMEHTaTbHBIE 3aKOHBI
U TEOpUH XHMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHHWE CYITHOCTH JOCTYITHBIX
0000I1IeHUII MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOpUEH UuX pa3BUTUS U
CTaHOBJICHUS;

e (opMHUpOBaHME U PA3BUTHE NPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii, HEOOXOMUMBIX Ui TPUOOPETEeHHs yYMEHUH OPHUEHTHPOBATHCA B MHpE BEUIECTB U
XUMHAYECKHX SIBICHUH, UMEIOIINX MECTO B MIPUPOJIE, B TPAKTHUYECKON M TOBCETHEBHON YKU3HH;

® Dpa3BUTHE YMEHMH M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HaONIOJEHHEM U OOBSICHEHHEM
XMUMUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM MPaBUi 0€30MacHOro 0OPAIeHHUs C BEI[ECTBAMHU.

Hapsiny ¢ aTiM, comepikaTenbHasi XapaKTepHCTHKA [elel U 3a1ad U3ydeHHs TpeaMeTa B Iporpamme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CHUCTEME CPEIHETO
obmero oOpazoBanus. CeromHss B MPENOJaBaHUM XMMUU B OOJBIIEH CTEEHW OTHAETCS TPEINOYTECHUE
MPAKTUYECKOH KOMITIOHEHTE COJEepKaHusl OOyueHHs, OpPUEHTHPOBAHHOW Ha IMOJTOTOBKY BBITYCKHHKA



001eo0pa3oBaTeIbHOM ~ OpraHu3ally, BIAACIOUIET0O HE HAa0OpPOM 3HaHUHM, a (QYHKIHMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMH aKTHBHOTO IOJYYEHHMsS 3HAHUM W NPUMEHEHUS HX B
peasIbHOM JKU3HM JUIsl pELICHUS TPAKTUYECKHX 3ajad.

B cBsi3u ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMHs» JOMHHUpPYIOLIee 3HadeHHe IpUoOpeTaroT Takue
LIEJIM U 33J]a41, KaK:

ajanTanus OOy4YaroLIMXCS K YCIOBUSAM JUHAMUYHO DAa3BUBAIOILErocss Mupa, (opMUpOBaHHE
UHTEJUIEKTYaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO IPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

¢dbopmHupoBaHHE Yy OOYYarOIIUXCA KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIOIUX
YHUBEPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUAOB JESITEIBHOCTU: pEIIeHUs MpoOieM, NOMCKa, aHalu3a U
00paboTku MH(pOpMALMK, HEOOXOAUMBIX IJIi NPUOOPETEHUS OMNbITA JESATEIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B NO3HAHMU XUMHH, a TaKXKE JUI OLEHKHM C TO3MLMH HKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BELECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M YeJIOBEKa U IPUPOAHYIO Cpeny;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYaJlbHBIX W  TBOPYECKHUX CHOCOOHOCTEH
o0yyJaromuxcs: COCOOHOCTH CaMOCTOSATENIbHO IPUOOpeTaTh HOBBIE 3HAHUS 110 XMMHMU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIE TEXHOJIOTUHU JUIS TTIOMCKA U
aHaIM3a yueOHOM M HayYyHO-IOMYJSPHOM HH(OpMAIMU XUMUYECKOTO CO/IEPIKaHUS;

dbopMHupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOUMATHBHOIO U JIOTHYECKOTO MBIIIICHHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, NpHU
IUTAHUPOBAHUM U IIPOBEJEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcs YyOexIEHHOCTH B T'YMAHHUCTHMUECKOW HAIpPaBIEHHOCTH XHMHH, €€
BXHOH pOJM B PEUICHUH TIOOATBHBIX MPOOJEM pPalMOHAIBHOTO MPHUPOIOIOIB30BAHUS, MOMOJIHEHHS
SHEPreTUYECKUX PECYPCOB U COXPAHEHUs IPUPOJHOIO PABHOBECHS, OCO3HAHMS HEOOXOMMOCTH OepexXHOTO
OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)K€ MPUOOPETEHUS ONbITA UCIOIB30BAHUS OJIyYEHHBIX
3HAHUH U1 OPUHATHUS TPAMOTHBIX PEIICHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMHU SBJICHUSMHU.

B yueOHoM mutane cpenHero obmiero oOpa3oBaHus mpeaMeT «XHuMus» 0a30BOrO YpOBHS BXOIUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI».

OO1iee yuciio 4acoB, OTBEIEHHBIX IS M3YYEHMs] XMMHMM, Ha 0a30BOM YPOBHE CPEIHEro OOIEero
oOpasoBanus, cocraisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 4ac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannveckoil XumMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IOIYYEHUH
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHuUs: opraHuueckux coequHenuii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  wiaccudukanuu  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJCTaBUTEIIEH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJNKaHBI: COCTaB M CTPOCHME, TOMOJIOTMYECKMHA psaa. MeTaH M 3TaH — HpocTelive
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAXKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanuu). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAIIK, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUMpo8aHus), noayuenue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOoTKH He(TU: TNEeperoHka, KpEeKUHT
(TepMuYeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpAlllEeHUI: 03HAKOMJICHHE C
o0Opa3laMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBAa MM NPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHOJ: CTpOeHHE, (U3HYECKHEe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJoreHOBOJOpOJIaMH, TOpPEHHE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbI€ CHHUPTHL. OTHJICHIIHMKOIb M TIMIEPUH: CTpOEHHUe, (uzmueckue u
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@DeHOoII: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHUECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NpeseabHble KapOOHOBbIE KMCIOThl. MypaBbuHasi U YKCYCHAsk KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepudUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKECHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHne, Ononoruueckas poib. @orocunrte3. Ppykro3a Kak H30Mep TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKcliepUMEHTAIbHbIE METO/bl HM3y4eHMs BELIECTB M HUX IIPEBpAIlEHHI: NpOBEJICHHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. Dusuueckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, IMOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METObl M3YUYEHHUS! BELIECTB M UX MPEBPAICHHI: O3HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TOHATHH, TaKk H
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOACTHPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BemeCTB B opraHusme, (poTocuHTes,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHBIE U KOCMETHUYECKHUE MPETapaThbl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTAaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucrema XUMHYECKUX »dieMeHTOB [ U
MengeneeBa. CBs3b NEepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyNIaM U neprojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B PA3BUTUH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOM
XUMHYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsTHEe O AUCHEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ot
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIIECTB. ['€eHeTnueckas CBS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHUYECKHX peakuil B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CKOpOCTh peakinuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMble pPEAKIIHH.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIMAIOIUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonnueckas cucrema xummdeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jIOXKEeHHE MEepOKCHAa BOAOpPOJAa B IPUCYTCTBUM KaTalu3aTopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. . MenneneeBa U 0COOEHHOCTH cTpoeHMsI aromMoB. dusnueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, hochopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCHUIOB, KUCIOPOACOAEPKAILUX KHCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmiue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! noay4yeHus: MeTayuioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAaHWE JIEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEAaKIIMM BEIIECTB, pacdE€Thl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuUuHBL. [loHATHE O Hay4YHBIX MeETOJaX IMO3HAHUS BEIIECTB U XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajoOB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPackh, CTEKJIO, KEpaMUKa, MaTepuaibl Ul DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpaIbHbIE yI0OpEHHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
mpaBuiia 6€30MaCHOT0 UCIIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.



MexnpeameTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBS3CH MPU M3ydEeHUU OOIIEH W HEOPTraHUYECKON XUMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi MPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHYCCKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3y/lbTaTaM OCBOCHHUS OOy4YalOIMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBJISETCS. CUCTEMHO-IESITEIbHOCTHBIHN MOAXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM IpakJaHCKOH HIAESHTUYHOCTU — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXJJaHCKOro O0OLIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W MPaBUJIAMU IOBEJIEHUS,
CIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUUYECKOW JESATEIBbHOCTH OOYdYaloUIMXCs IO pealu3aluu
MPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTAaBICHNUST O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U MPHHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIecCy TBOpYECTBAa B OOJACTH TEOPUM M TNPAKTHUECKOTO MPUMEHEHHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE DELIEHUs, OPUEHTHUPYSICh HAa MOPalIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEeH 3710poBOro u Oe3omacHoro oOpas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBHUIYATbHOTO M KOJUIGKTMBHOTO 0€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-UCCIIEOBATENIbCKON JeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpo(eccHil pa3iuyHOro poaa, B TOM UYHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa dKOJOTMYECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, NPUHOCALIMX BpPEI OKpYKalolleHd MPUPOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJbI U YENOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH III00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHUA JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAaKTOB U MMEIOLIMXCS JaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHMSI ydyeOHOro ImpenMera «XuUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJ'II/IHapHI)IG
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJ'II)?;yeMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BEUICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JefcTBUS (mo3HaBaTeIbHBIC, KOMMYHHUKaTHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUITMHAPHEBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHbIe Y4eOHBIC ICHCTBUS B TMO3HABATENBLHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCUTH p€3y.]'IBTaTBI JACATCIIBPHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIF30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapaKTeprle HpI/ISHaKI/I HOH?[TI/II\/’I 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIKE MOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBI6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECCTB U XUMHNYCCKHUX peaKHI/II\/’I;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOYCHU S,

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe0o0Pa30BhIBATH MOJIEHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
xuMu4deckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEeakiuu — TpU pElIeHUd Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTI/I‘-IeCKI/IX 3aaa4, HpI/IMeHHTL HAa3BAHHBIC MOJCJIBHBIC Hpe)ICTaBJ'IeHI/ISI
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.



2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI
TUTst QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUSI.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wuHopManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
AHATIM3UPOBATh HWHMOPMAIIMIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBIE METOABl TMPU IOUCKE M OTOOpE
uH(pOopMaIii, HEOOXOAUMOM JIJIs1 BBIMOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOrO TUTIA;

npuoOpeTaTh OMBIT UCIMOJIb30BAaHUSA WH(DPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpPMY MPEICTaBICHHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4yHbIH $A3BIK B KayeCTBE CpeACTBAa Mpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBI B XO/I€ JUAJIOTa W/WUIH JTUCKYCCHH,
BBICKA3bIBaTh HJieU, (HOPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEITHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYKICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TPU BBHITIOJHEHUN yUE€OHBIX M MCCIIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanbomee F(h(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasl XuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TIO3HAHUM SIBJICHUN NPHUPOIBI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pellIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJSpPHas Macca, MOJIIpHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHHUS OpPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€3011aCHOM MCIIOJIb30BaHUHU BaXKHEUIINX OPraHUUYECKHUX BEIIECTB B OBITY
U MPAaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS [IPU ONKUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUN XMMMYECKMX PEAKLMH, U3rOTaBIMBAaTh MOJIEIN MOJIEKYJ OPraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUHN
(YriaeBoJopopbl, KHUCIOPOJ M a30TCOJEpXKAlllde  COCIMHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (eHOoJ, (opManbAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCT YMEHHUSl OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TIUIEpUH, (EHOI, alleTalbJerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKun);



c(hOpPMUPOBAHHOCTh YMEHHI BIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYIHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHH IIPU HM3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHJia MOJIb30BAHUA XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHUYECKUN HSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, IPEICTABIATH PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3ICHCTBMS HA >KUBBIE OPTaHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYarolUXCs ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMM 3/I0POBbS: YMEHHE NPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX U cAa0OBUIAMIMX OOyYaroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucTteMy 00o3HaueHui JI. bpaiins ans 3anucu XuMu4yeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIUMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTKka, TUIMBl XUMHYECKHUX  pEaKlHil, pacTBOp, AJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandeckuii 3akon [[. WM. MeHneneeBa, 3akoH
COXPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30IMacCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBIE MPU3HAKY MOHSATUH, YCTAHABIUBAThH
UX B3aUMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH ONMHMCAHWU HEOPTaHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX PAa3IMYHOrO COCTAaBa, BUJl XMMHUECKOH CBSI3U (KOBaJeHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIAaCCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM paCKpbIBaTh CMBICH Mepuoaudeckoro 3akona J[. H.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 351eMeHToB /[]. U.
MeHneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coequHEHUH Mo nepuoAam u rpynnam [lepuoanueckoit cucteMbl XUuMUYeckux 3iaemeHToB Jl. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OaaHca ATUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE TIPOLECCHI, JIeXKAIIUEe B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIIMM BEIIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3amad mo teMaMm «Mertamisl» U «Hemeramnasl») B COOTBETCTBUM C NPAaBUIAMU TEXHHUKH
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATENPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBUICHUS U NPEeIOTBPAILEHHs UX BPEAHOI0 BO3/ICHCTBHS HA OPTraHU3M YeJIOBEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.
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