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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pazoBaTelbHbIX opraHusamnusax Poccuiickoit denepanuu,
peaIM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuo a0 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXONIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPEIEICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOyUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbHpie mnojoxkeHus PI'OC COO o B3anMMO0OOYCIIOBICHHOCTH IIEJICH,
COJIep>KaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJly4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CcHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO
U npupofHoil cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOydarolmIMXCs Ha
YPOBHE CpeIHEro o011ero 0opa3oBaHus CpecTBaMU Y4eOHOI0 peaMeTa « X UMHUS,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM crneunuK HayKu XUMHUH, €€ 3HaueHUs B TO3HAHUHM TMPUPOABI U B
MaTepHaIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIMIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILIUJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OpUPOABI U YEJIOBEKAa, KOTOpoe (QOopMHUpYETCS B XMMHHM Ha OCHOBE NOHMMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOThEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble€  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OopraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHCTEMBI 3HAaHUM NPU NU3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckass XuMus» copmupoBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NIPEICTABIICHUI O CTPOEHUH BemecTB. CBeAeHU 00 N3y4aeMbIX B Kypce BEIIeCTBAX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU aKTHUBHBIX
coenMHeHnd. B Kypce  OpraHM4ecKOl XUMHUU  TOJIY4aroT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjaoMm 3peHHss B TMpeamere «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEAOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



IyOKe TIOHSATh MCTOPUYECKOE M3MEHEHHE (QYHKIMM JSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O Ba)KHEHINMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3M XMMHUU C JPYTUMHU HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MIPAKTUYECKOU JIESTEIHLHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U PUMEHSTH €€ JIJIsl OMOIHEHUS 3HAaHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
[EJIOM COZIEp’KaHHe Y4EeOHOro mnpeamera «XUMUsS» JaHHOTO YPOBHS W3Y4YEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIITUXCSI MUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh MPUPOJIHBIX SABICHUHN IYyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke mpodseM cOepeKeHUs] IHEPTETUUECKUX PECYpPCOB, ChIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbI K OMPEIEICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX TEUCTBUM, IMEIOMIMX 0a30BO€ 3HAUCHUE TS PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpeIeICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CoryiacHO JTaHHOW TOYKE 3PCHMS TJIABHBIMH IICNIIMH HW3YYCHHUS MPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsItOTCS:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JIeKAT KIOUEBbIC TOHATHS, (PYHIaMEHTAIbHbBIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeH1IT MUPOBO33PEHUECKOI0 XapaKkTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSI ¥ CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIHM, HEOOXOIUMBIX /I MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHUN, WMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atumMm, comepxaTenbHas XapaKTepUCTHKa Iefied U 3a7a4 W3y4eHUs
npeiMeTa B porpaMme Mo XMMUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHUCTEME CpeaHero oodimiero obOpa3oBanus. CerojaHs B
NIPETOJaBaHUN XUMUH B OOJIBIICH CTETICHH OTAAETCS MPEATIOUTEHNE IPAKTUICCKOM
KOMITOHEHTE COJIep)KaHWS OOYYCHHs, OPHUEHTUPOBAHHOW HA  ITOATOTOBKY
BBINTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJCIONIErT0 HE HAObopoMm
3HaHWM, a (PYHKIIMOHAIBHON TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMU U YMEHUSIMU
AKTUBHOTO MOJTYYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATHHON KU3HH JIJISI PEIICHHUS
NPAKTHICCKUX 3a71a4.

B cBsi3u ¢ 3TUM npu U3ydeHnH npeaMera «XUMUs» JOMUHUPYIOIee 3HaUYeHUE
IPUOOPETAIOT TaKKUE IEH U 337291, KaK:

ajanrtanus 00yJaromMxcsl K YCIOBUSIM TWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOIUMBIX JJISI IPUOOPETEHHUS OTIBITA ISATETHHOCTH, KOTOpasi 3aHUMAaET BAXKHOE
MECTO B MO3HAHUU XHMHH, a TAKKE IS OIEHKU C TMO3UIMA HKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUYECKHX MPOIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIAHYIO CpENy;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIJIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYarIIMXCs: CHOCOOHOCTH CAMOCTOSITENILHO MPUOOpPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAY4YHO-TOMYJISIPHOM MH(OpMAIIUU XUMHUYECKOTO COJEPKaHMUS;

(opMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOLIMATUBHOIO U JIOTUYECKOT 0
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydYaromuxcsi YOEeXKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKkKe MPUOOPETEHUsl OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero odiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COIEPKAHUE OBbYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHbIE MTosIoKeHUsA. CTpyKTypHBIE (hOPMYIIbI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COEJWHEHUU (CUCTEMaTW4ecKas) M TpPUBHAJIbHBIE Ha3BaHUSA
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE € 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OpPraHWYECKHUX BEIIECTB, HAOJIIOJEHUE M ONUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOoCTEHIINE TMPEJICTABUTEIN aJIKaHOB: (PU3MYECKUE W XHMHUYECKUE CBOMICTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUI psill. ALIETHIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3MUECKHE U XMMHYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJYYeHue U npumeHnerue. TOKCUIHOCTb apEHOB.



['enernueckas CBsI3b MEXAY YIJIEBOAOPOJAMH, MPUHAJISKAIUMU K Pa3IUYHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITY. KameHHBIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHNUE MOJIEKYJ YIVIEBOJOPOAOB M TaJIOr€HOIPOU3BOAHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOIHOrO BEIIECTBA WM MPOIYKTa PEAKIIMU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue oprannyeckue coeANHEHU

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
duznueckne W XUMHYECKHE CBOWCTBa (PEakiMd C aKTHBHBIMH METaJUIaMH,
raJIor€HOBOJOPOAAaMH, TOpPEHHUE), NpHUMEHEHUe. BoJopomHble CBS3M MEXIY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBHe MeTaHoIa 1 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IMIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakUuss Ha MHOrOaTOMHbIE CIUPTHI). JlelicTBUE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIMH), MOTYyYEHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MTpenienbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCIJIOThI KaK MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble >(QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  coctaB, KiaccuUKanus ~ YrieBoAoB  (MOHO-, IU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3UYECKHUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICUCTBUE C THUJIPOKCHUIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHHE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast Polb.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJCHNEe, HAOIIOJICHUE U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Mmenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJUIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummoneicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMM MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHudecKkue coequHeHuss. Gu3ndeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX MPEBpaILCHUIA:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEpPU3AIUU, CPEIHSSI MOJIEKYIsIpHAas
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB U HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Yepe3 HCIMOIb30BaHUE KaK OOLIUX €CTECTBEHHO-



HAyYHBIX TMOHSATHH, TaK W TIOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH TSI OTICIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(UKaims, MepUOJUIHOCTh, HAOIIOJICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odusuka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJEKYyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMONOTMYECKH AaKTUBHBIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIIINE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE TPENapaThl, MaTepUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKUM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(PUTYypaIMs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHa W IleproaMUecKOr CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM U MEpHOIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJISIpHASI M TOJSApHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBIM W JOHOPHO-
aKkienTopHblii). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHUOHBL.

BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.



[loHAaTHEe O nUCHEpCHBIX cUCTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenknarypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHYECKHMX — peaknuii B
HEOPraHUYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHs MAaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPAILECHUS YJHEPTUU NPU XUMHUYECKUX PEAKLIMSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutryeckas auccouuanusd. CuiabHble U cialble 3J1eKTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucteMa XxuMuyeckux snementon [1. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAOII0JEeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MepOoKCHIa
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEaKLIMU HOHHOTI'0 0OMEHa), IPOBEICHUE
PAKTUYECKON padoThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XUMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIB30BAHUEM MOHATHS «MACCOBAst A0S
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTpPONUS HEMETAIOB (HAa MpuUMepe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COSIUHEHHM.

Merannsl. Ilonoxenne meramioB B llepuonnueckoil cucteMe XMMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPHM, KaJlui, KaJIbIHi,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
W3y4eHHEe KOJUIeKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUueCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJLJIOB).

PacuérHbie 3amaum.

Pacuérel Macchl BemiecTBa WM 00bEMaA Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacué€Trhl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUM KOJOTHYECKOM, PHEPreTUYECKON U MHUILEBOM
0€301MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
MOJTYYEHUSI BAXKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEIIECTB W MaTE€pHUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
Matepuanbl JJsl JJIEKTPOHUKHA, HAHOMAaTEpPHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHSL ¥ 3I0pOBbE 4YEJIOBEKA: IMPABHWIIA HCIIOJIb30BAHUS JIEKAPCTBECHHBIX
mpenapaToB, IIpaBuiia 0€30IMacHOr0 UCIIOIH30BAHUS IIPErapaToB OBITOBOM XUMHUH B
IIOBCEAHEBHOM JKU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3ed TMpPH  H3YyYCHHH  oOOIed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIlUX E€CTECTBEHHO-HAYYHBIX TOHSITUW, TaK W TOHSATUM, SBIISIFOUIUXCS
CHUCTEMHBIMH ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHS, aHajau3, CHHTE3, KiIaccHupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIISCTBA, (DM3UYCCKHUE BEITUYMHBI M SAUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHUILEBAS
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToaumdecko OCHOBOW st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YIhTAaTOB OCBOCHHS TpeaMera «XWUMHsS» Ha YPOBHE CPETHErO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
00ydJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAaHMS 00YJaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s13aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JESITEILHOCTH MPHU CO3/IaHNN YUEOHBIX
IIPOEKTOB, PEIICHUN YUYE€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yibTaT
JUIATENbHBIX ~ HAOMIOJEHUHN, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B [TOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uHGOpPMAITNH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0 TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THX
IOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NMOHUMAHMS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJl WHIMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUNA M HENPUSATUS BPEAHBIX NPHUBBIYEK (yHOTpPEOJICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HANPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



UHTEpeca K MPaKTUUYECKOMY M3YYEHHIO MpOoQeccHuil pa3jaiudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOISAM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMHUU JUIS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpPALIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BAXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOT0 TPYAa U SKOJIOTHYeCKH KOMMDOPTHON KU3HU KAXKIOT0 YJeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTU: TIOHMMaHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCMOJIb30BaTh
NoJlydaeMble 3HAHUS JIJIsl aHAJIU3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM M3MEHEHUH, YMEHHS JieJlaTh 00OOCHOBaHHBIC 3aKIFOUYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HETBIO MOYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
JIESITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4EOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOydaroOUmuXcs
MEXTUCITUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTPaKAOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTH U COLIMAJIBHON KOMIIETEHIIUU 00YyYaroInXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHMKATHBHBIMH W PETYJISTHBHBIMU
ICUCTBUSMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMOo3HABaTeJbHbIMH
JeliCTBUSIMH

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENEISATh LENU JEITEIbHOCTH, 3a/aBas IApAMETPbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C IMOCTABJICHHBIMU LIEAMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIE NMPU3HAKU MOHSITUM M YCTAHABIMBATh MX B3aUMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUSA JIJISl OOBSICHEHUS OTIENIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JE€AyKTUBHBIE, 10
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) JIEMEHTA, XUMUUecKas popmysia, ypaBHEHHE XUMUYECKON peakuu
— IpU pElICHUU y4eOHBIX MO3HABATEIbHBIX M NPAKTHMUECKUX 3aJad, NPUMEHATH
Ha3BaHHBIE MOJEIIbHBIC ITPEICTABICHMS IS BBIABICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMBbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIO0M
OpoIecca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pPe3yibTaT, (POpMYIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELIECHUS TPAKTUYECKUX 337124, IPUMEHEHHIO Pa3JIMYHBIX METO OB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIApHasl JUTepaTypa XHMHYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3ampOChl U MPUMEHSTHh PA3JIMYHBIC METOIBI MPHU TIOUCKE U
orbope wuHpOpMAIMKU, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIB, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU pabOTE C XMMHUIECKOM
uHpopMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3ndecKkue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHCHHUS TIPE/TIOKCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaIM3aIlii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensis e€ Lead M 3aJadyd, KOHTPOJIMpOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIIUAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JICATEIHPHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBIICHUW TPUPOBI,



B (GOPMHUPOBAHUM MBIIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MIPUPOJIHOM CPEIIE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraloiure TMOHATUS (XUMHUYECKUN DJIEMEHT, aToM, DJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaIEHHAs), MOJb, MOJSpHAas
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUM U 3aKOHbI (T€OpUs CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMKUCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPTaHUYECKUX COSANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl  OpraHMYECKMX BEUIECTB W YpPaBHEHUN XHUMHUUYECKUX PEaKIIUH,
W3TrOTaBJIMBAaTh MOJIEIN MOJEKYJ OPraHMYECKUX BEIIECTB JJIs WLIIOCTpAIUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO HUX COCTaByY U CTPOCHUIO K OINPEIEeTEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAepKaIine
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/ACJbHBIX OPraHMYECKUX BEUIECTB (ITWICH, MPOMUIICH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus], aleTaablerujl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMCHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (U3HUCCKUE
U XMMHYECKHE CBOMCTBA THUNUYHBIX TNPEICTABUTENEH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCKHUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyTraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTul, MypaBblHas U YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxMal, MelIi103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN T'a3, YTroJib), CIOCOOBI UX EPEPAOOTKHU U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOIt0/IeHrne, N3MEpPEHNE, IKCIIEPUMEHT, MOJISITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBITIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITNU OPTAHNYECKUX BEIICCTB,
JieHaTypalus OelKOB MPU HarpeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a00paToOpHBIM  O0OPYJIOBAHMEM, TMPEACTABIATh PE3YJbTaThbl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEACHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIACHOCTh BO3JICHCTBUS HA YXUBBIC OPTaHU3MBI OINPEICIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIEHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpains misg 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHuveckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWU SIBJICHUU TPUPOJIBI,
B (OpPMHUPOBAHUU MBIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOAUMOM JUIS PEIICHUS MPAKTUYSCKHUX 3a7ad M SKOJOTHUCCKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MIPUPOTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JEMEHT, aToMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHUCJIEHHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAUTUYECKas, BOJIOPOIHAS ), KPUCTAIUITMUECKas pelIéTka,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckui 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (PaKTOJOTHMUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HCIOJIb30BAaHUH BAKHEHIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTepHbIC MPU3HAKU TOHSTHH,
YCTAHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPU
ONHCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBiaeHus (GopMyn BemIECTB W  YpPaBHEHMM  XUMUYECKUX  pEaKIuH,



cuctematuieckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAs U3BECTh, TUTHEBAS CO/IA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEEISATh BaJIGHTHOCTb U CTETIEHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJNIMYECKasi, BOJOPOHAS) B COSAUHEHUSIX, THI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelIEeCTBa (aTOMHAsl, MOJICKYJISIpHas,
WOHHAs1, METAJUTMYECKasl), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBaTh NPUHAIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIEHHOMY KJaccy/Tpymrme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cHUCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPreTUUECKUE YPOBHUY», O0BACHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB UM WX COEAUHEHUU MO MEepUuojaM u
rpynnaM [lepuoguueckont cucreMsl xumuueckux 3semeHToB . 1. Menneneesa;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3WYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHMYECKON CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3MYHBIM MpPHU3HAKaM (YUCIY M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
addexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JIEMEHTOB, 0OpaTHUMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTABISATh YpPaBHEHHUS PEAKIUU pPa3TUYHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHUSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKIMH, TOJATBEPIKIAIOIIHE
KAUeCTBEHHBIM COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEILECTB, pPAaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUYECKUX
BELIECTB;



c(OpMHUPOBAaHHOCTh ~ YMEHUM  paCKpbIBaTh CYHUIHOCTb  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIMNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklyu OT pa3audHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3AeicTBus (npuniun Jle [larense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIIECCHI,
JeXalllie B OCHOBE MPOMBILIIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIIMNAX U
HKOJIOTMYECKUX NMPOoOIeMax XUMUYECKOr 0 MPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C WCIOIH30BAHUEM
HOHSITHS «MAcCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILLICHU T'a30B MPU
XUMHUYECKUX PEeaKIMsIX, MacChl BEUIECTBA WM 00bEMaA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOrO M3 YYACTBYIOIIUMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MpaBUiIa MOJIb30BAHUS XUMHUUECKOM
oCcyZol W JabopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe MpaBWiia OOpaIlCHUS C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (pa3lIoKEHUE MEPOKCUAAa BOAOPOAA B NMPHUCYTCTBUU KaTaau3aTopa,
ONpEAEIEHUE Cpedbl PpPAcCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBLHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
teMaMm «Metamnel» U «HeMmeranmnab») B COOTBETCTBHM C IpaBWIAMHU TEXHHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAaMU U JTaOOpaTOPHBIM 000pYAOBaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIHMX PEAKIINI U (POPMYIUPOBATH BEIBOIBI HA OCHOBE ITHX
pEe3yNbTaToB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JIEATETBHOCTH B ILESAX
COXPAaHEHUsI CBOEro 3J0POBbSl U OKPYKAIOIIEW NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHATP Ha mOpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPTaHK3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYSCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI OPraHMYeCKONH XHMHHU
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M. bytneposa
Hroro no paszneny 3
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Hroro no pazgeny

13
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NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
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pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoauueckuii 3aKkoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3
aneMeHTOB [[. 1. Menneneenra
12 Crtpoenue BemniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertais 6
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' BEILECTB
Hroro no pazneny 17
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