HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3ylonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparernu oOydeHus, BOCIUTAHUS U Pa3BUTHUS O0YYarOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTATOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOIATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHME OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LENel U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IlaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XHMHA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuueckass XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja U OO0ycCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MMEPBOHAYAIIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIHHON M MPAKTUUYECKON NESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBAHKE Y O0YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEYUN MEXIy HOBBIMU (DaKTaMU UM TEOPETHUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHus 3a7ad4  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUYCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0seM, TMOUCKa, aHaiau3a U 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEHEr0 00IIero o0pa3oBaHUs, IIPH ONPEACICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHS TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHHI
OPUCHTHPOBATHCSI B MUPE BEIIECTB U XUMHYCCKHX SIBICHUH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN U MMOBCETHEBHOMN KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3y4eHHUsI
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBAaHIH XUMHH B OOJBIICH CTETICHN OTIAETCS MPEANOYTEHIE MPAKTUIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabopoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO TOJyYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOU JKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyaqlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX ITPOILIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIYYEHUE U NPUMEHEHUE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKHK YIrIEBOAOPOAOB. IIpupoaHblii ra3 W NONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
YTOJIb U IPOAYKTHI €r0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MIPOBEICHNUE MPAKTHIECKOW PabOThI: TIOJYUYCHHUE dTUIICHA i M3yUYCHUE €T0 CBOWCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIU MPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OJHOATOMHBIE CHOUPTBI. METAaHOI W 3TAaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), TpUMEHEHHEe. BoJopoaHble CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COHUPTHl. ODTWICHIJUKOIb W  TJMIEPUH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICJIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibel U Kemowuwvl. DopManpleruj,, aleTAIbACTUJl CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeieNIbHbIC KApOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYyCHAs
KHUCJIOTBI: CTPOCHHUE, PU3MUECKUE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, OOIIME 1JIs
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 2(QUphl KakK MPOW3BOAHBIE KapOOHOBBIX KHCJIOT. ['maposnus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KjacCHUUKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meau(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie nojauMmepbl. CTpoeHue Kpaxmasia U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPETHSSI MOJICKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DINEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJIsIpHAasi M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J BEecTsa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAaHEHHWS MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4ecKkoro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalbie d7IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «Ilepuoanueckas cucreMa XuMHYecKuX 3neMeHToB /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPELAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAIBHOTO UHUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAIJIOB U KX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HATIPSIKEHUN METAJIJIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M MX MPEBPALLICHUIA:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPaBWIA HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHn4ecKol XumMuu B 11 Kiacce OCyIIEeCTBIACTCA Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamlusi, TMepUOAUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHE BETUYMHBI U CIMHHIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTypPIHsl, TPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMNUHN HA BA3OBOM YPOBHE CPE/ITHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM M MpeAMETHbIM). HaydHO-mMeTonu4YecKod OCHOBOHM Juisi pa3pabOTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOrPAMM CpPEIHEro oOuiero oOpa3oBaHUsl SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIM
MTOJXOI.

B cooTBETCTBUY C CUCTEMHO-AEATENBHOCTHBIM IMOJIXOA0M B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPEAMETA
«XuMus» Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus BbIICIEHBI CICTYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[€JICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCXKJACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUThH 1IEIU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JEATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLMOKYJBTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U
ujiealaMl POCCHUICKOTO TPaKJAHCKOTO OOINecTBa, MPUHATHIMKA B OOINECTBE HOPMaMU W TpaBUJIAMH TIOBEICHMUS,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACATEIBHOCTH 00YJAIOITUXCS TI0 Pea3aIlii IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUSI O0YJAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;



MPECTABIICHUS O COLMANIBHBIX HOpMaXxX U MPaBUiIaX MEKJIMYHOCTHBIX OTHOIICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI JPYTUX MPU aHAIU3E Pa3IUYHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3YJIbTaT JTUTEIbHBIX HAOMIOIEHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTAIBHBIX IIOMCKOB, TOCTOSTHHOTO
Tpya YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHUBOB B MOJYYCHUHM M TMOCIEAYIONIEM aHaldu3e WH(OpMAIMU O MEePeIOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYallUM, CBA3AHHBIC C XUMUYECKUMU SIBICHUSIMU, U TPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEN 3I0POBOrO M Oe30macHOTo o0pasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (PHU3UYECKOMY U NICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI 0€30MacHOro OOpaleHusi C BENIECTBaMU B OBITY, MOBCEIHEBHOW JXWU3HH U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO O€30MaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEIHCKON EATeTLHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOU U IPYTUX BUIAX JICSITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTOpUH 00pa3oBaHus, Oyayiiei npodeccuu u peainsainuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U OTpEeOHOCTEN
00111eCTBA;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11€71eCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaKk UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMUIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbL;

OCO3HAHUSI HEOOXOJIUMOCTH HCIOJB30BAaHUSA JOCTHXKEHUNW XUMHUHU JJI1 PEIICHUS BOIMPOCOB pPallMOHAILHOTO
MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIMYKS PA3BUTOTO 3KOJOTMYECKOTO MBILUICHUS, YKOJIOTMYECKON KYJIbTYPbI, ONbITa AESITEIBHOCTH 3KOJIOTUYECKOU
HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA MUMH B TMO3HABATEIbHOW, KOMMYHHKATUBHOM M COLMAJIIBHON MPAaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITh UJI€0I0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHWMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHHUS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKPY)KAIOIIEM MUpPE KaK O €IWHCTBE MPUPOJAbI M YeIOBEKa, B
MO3HAHUY TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS TPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HaANpaBJIEHHOCTH U Ba)XHOW pPOJIM B CO3JaHMM HOBOM 0a3bl MaTepUalbHON KyJIbTYpbl, PEIICHUU TI00aIbHBIX MPOOJIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, MTUIIEBOM U IKOJIOTUYECKON O0€30MaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECTICUeHUH YCIOBUM YCIIEITHOTO TPY/Aa U SKOJOTUYECKA KOM(POPTHOM KU3HU KaXJ0TO UiieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJMyYyaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKPYXKAIOIIEro MHUpa U
MPOUCXOASIINX B HEM H3MEHEHHM, yMEHHUS JieIaTh 000CHOBAaHHbBIE 3aKIIF0OUEHUS HA OCHOBE HAYYHBIX (DAaKTOB M HUMEIOIIUXCSI
JAHHBIX C LEJIBIO ITOJYYE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUs TPOOJIEM B pealIbHBIX KM3HEHHBIX
CUTYyalUsX;

WHTEpeca K MO3HAHUIO U MCCIIEN0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJIYYEHUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax NpoPpecCUOHATbHOMN IEITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeamMeTHbIE pe3ybTaThl OCBOCHHs yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAIOT:

3HaYUMble Ui (OPMHPOBAHUS MHUPOBO33pEHUS OOYYaIOLIUXCS MEXKIUCHMIUIMHAPHBIE —(MEXIpeIMETHBIE)
OOlllEHAayYHbIE TOHATHS, OTPAXAIOLIUE IEJOCTHOCTh HAYYHOM KapTHUHBI MUpa M cHelupuKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaxX (Marepus, BEUIECTBO, SHEPrusd, SIBJIEHUE, MPOIECC, CUCTEMA, HAYUYHBIA (DaKT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpcajbHble YydeOHble IeiicTBHs (TIO3HaBaTellbHbIE, KOMMYHUKATHUBHbBIC, PETYJSATUBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre PyHKIIMOHATILHON TPAMOTHOCTH U COLIMAIBHOM KOMITETEHLIUHA 00YyYarouuXcsi;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKAMCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUANILHOM MPaKTHKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh eI IEATECIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTAThI
NEeSITEILHOCTH C TIOCTABJICHHBIMHU IEJISIMU;

KCIOJIb30BaTh IIPYU OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIIJICHUS — BBIACISATh XapAKTEPHbIC MPU3HAKU MOHATUI
U yCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJH30BaTh COOTBETCTBYIOIIUE MOHATHS JJII OOBSICHEHHUS OTICIbHBIX (DaKTOB W
SIBIICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh PUUYNHHO-CJICJICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pAaCCMAaTPUBAEMBIX SIBICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKTFOUEHHS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUSI — XUMUUYECKUN 3HAK (CMMBOJI) dJIEMEHTa, XUMUYecKass (opMyna, ypaBHEHHE XUMHUUYECKOM
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIUpOBaTH LIEJIU U 33Ja4H UCCIICIOBAHUS, UCTIOJIb30BATh OCTABJIEHHBIEC U CAMOCTOATENILHO C(HOPMYIMPOBAHHBIC
BOIIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHWS W OCHOBBI I (POPMHPOBAHHUS THIOTE3Bl IO MPOBEPKE IPaABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM padoTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOMCKY METOJOB PELICHUS MPaKTHYECKUX 3a/ad, NPUMEHEHHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl VMHTepHeTa), aHAMIM3UpPOBaTh WH(GOPMALMIO PAa3IMYHBIX BUIOB U (HopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNW U Pa3IMYHBIX IOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH fA3BIK B KayecTBE CpPEJICTBAa MpU pabdoTe C XUMHUYECKON HHpOpManuen: NpPUMEHSTh
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNATh C MpPE3EHTAlUEeN pe3yJIbTaTOB IMO3HABATENbHOW JESITENBHOCTH, IMOJYYEHHBIX CaMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (popMyIMpoBaTh BHIBOJBI MO pPe3yjIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIACOBAHMS ITO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJMPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATH MpPEAiaraéMblii aaropuTM JIEHWCTBHM MPHU BBHINOTHEHUH



y4eOHBIX U UCCIIEIOBATENBCKUX 3a]1a4, BHIOMPATh Hanbosee 3pGEKTUBHBIN CIOCO0 UX PEIICHUs ¢ YIETOM MOTyUEHUS HOBBIX
3HAaHUU O BELIECTBaX U XUMUYECKUX PEAKIUAX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JESITEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABIICHUNA O XMMHUYECKOM COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATHSA (XUMUYECKUNA DIIEMEHT,
aToM, AJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPHUIIATEIbBHOCTh, XUMHUECKAs CBS3b, CTPYKTYpHAsI
dbopmya (pa3BEpHyTast U COKpaIIEHHA ), MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, paaukai, U30MEpPHs, U30MEPBI, TOMOJIOTHYECKUMN P, TOMOJIOTH, YIJIIEBOAOPOABI, KUCIOPOI U a30TCOAEPKAILME
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEopus
CTpOoe€HHUsI opraHuyeckux BemectB A. M. DbByrtinepoBa, 3ak0OH COXpaHEHHsS MACChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN S3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKALIUE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAKTOJOTHYECKUE CBEICHHUS O CBOMCTBAxX, COCTaBe, MOJY4YEHUU U O€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX OPTaHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOU JIEATEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTH XapaKTepHbIE TMPU3HAKU TIOHSATUM, YCTAHABIMBATH HMX B3aUMOCBS3b,
MCIO0JIB30BaTh COOTBETCTBYIOIIME MTOHITHUS IPHU ONKMCAHUK COCTABA, CTPOCHUS U MPEBPALIEHUN OPTaHUYECKUX COECIUHEHHUM;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOIb30BaTh XUMUYECKYIO CHMBOJHUKY JUII COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMysl OpPraHMYECKUX BEIIECTB U YPAaBHECHUN XUMHUUYECKUX PEaKIIHi,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MIPUHAIICIKHOCTh U3YUYEHHBIX OPraHUYECKHUX BEIIECTB M0 UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJNTHh TPUBHAJIbHBIC HA3BAHUS OTICIBHBIX OPTaHUYCCKUX BEIIECTB (ITUIJICH, MPONUIICH, alleTHIICH, dTUJICHTIUKOIIb,
rIuepuH, ¢eHoln, (opMmanbaerus, aneTalbIeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEHMHOBAas KHCJIOTa,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUIbl XMUMUYECKON CBSI3M B OPraHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHHUS MaCChHI BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUUYECKHE CBOMCTBA THUITHMYHBIX
MpPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOMIIICH, alleTHIeH, OyTaaueH-1,3,
MeTHI0yTaaueH- 1,3, 6eH301, METaHOJ, TAHOJ, dTHJICHTIIUKOJb, TTIUIEPHUH, (EHOJ, alleTalIbJeTUl, MypaBbHHAS U YKCYCHAsI
KHUCTIOTHI, TIF0K03a, Kpaxmal, IeJUTF0I03a, aMUHOYKCYCHAs KUCJIO0Ta), MIUTFOCTPUPOBATh TEHETHUECKYIO CBSA3h MEXKIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOHOTO CHIPbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHUS N0 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB M XUMUYECKHUX SIBIICHWN (HAONIONCHHE, WU3MEPEHHE, dKCIIEPUMEHT, MOJICIUPOBAHUE),
WCITOJI30BaTh CHCTEMHBIC XHMUYECCKUE 3HAHUS IS IPUHATHS PENICHUN B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMCHECHHEM;



chOpPMHPOBAHHOCTh, YMEHUW COOMIOAATh TMpaBUjIa IMOJIH30BAHMUS XHUMHYECKOW TOCYI0HM W J1abOpaTOPHBIM
obopynoBaHMEM, a TaKXKe MpaBuUjia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUN TUIAHUPOBATH U BBITIOJHITH XUMUYECKUNA DKCIEPUMEHT (IIpEeBpallleHUus OPraHNuYeCKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JIeHATypanus OCIKOB MPY HarpEBaHWH, I[BETHHIC PEAKITMU OCITKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA 0€30TIaCHOCTH
Ipy 0OpAIEHUH C BENECTBAMH 1 JIAOOPATOPHBIM 000pYAOBaHUEM, IPEACTABIIATE PE3YIbTaThl XUHMHUYECKOTO SKCTICPUMEHTA
B (hopMe 3arrcu ypaBHEHUN COOTBETCTBYIONIUX PEeAKIUi U (OPMYITHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(POPMAIMIO, MOIYyYaeMyI M3 Pa3HbIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpyTuX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUIa SKOJOTHUECKH LIETIECO00PA3HOTO MOBENCHUS B OBITY M TPYIOBOMA
NEATETPHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH MPUPOTHOW CpEeIbl, OCO3HABATH OIMACHOCTH
BO3JICUCTBUS HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, MOHNUMas cMbIch nokazarens [1K, noscHatb
Ha IpUMEpPax CocoObl YMEHBIIECHUS U TPEIOTBPAICHHUS UX BPEHOTO BO3CHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsT OOyYarOIIMXCS C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS: YMEHHE TPUMEHITh 3HAHUS OO0 OCHOBHBIX
JTOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CIIA0O0BUISAIIUMX 00YyYaIOIMMUXCsl: YMEHHUE UCI0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
bpaiins s 3anucu xumMudeckux Gopmyi.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeopraHuuecKasi XUMUs OTpaxkaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs] MPAKTUYECKUX 3a7ad U HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILEHHUSI K CBOEMY
30POBBIO U IPUPOIHOU CPELE;



BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE HOHATUS (XUMHUUECKUN DJIEMEHT,
aToOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWTAIM ATOMOB, WOH, MOJICKYJa, MOJIb, MOJIIPHBIA OOBEM, BAJICHTHOCTD,
AIEKTPOOTPULIATENHHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAs),
KpUCTAJUTNYECKasT PEIIETKA, TUIbl XUMHUYECKUX PEAKIUM, PACTBOP, JIEKTPOJIUTHI, HEANEKTPOIUTHI, 3IEKTPOTUTHUECKAS
JUCCOIIMAIINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOMN peakiini, XUMHUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOTUTHIECKON AUCCOIMAllUU, Iepruoandeckuii 3axkoH /. 1. Menpeneesa, 3aK0H COXpaHEHHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTU, CUMBOJIMUYECKUN A3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToJIOTHYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IIOJy4YeHHMM W O€30MacHOM UCIOJIb30BAaHUU BaXKHEHIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIONINE TOHSATHUS MPU OMUCAHUN HEOPTaHUUECKUX BEILECTB U UX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HUCIIOIH30BATH XUMUYECKYIO CHMBOJIMKY JIJIsI COCTaBIICHUS (pOPMYJT BEIIECTB U YpaBHEHUN
XUMHUYECKUX peakinii, cucreMarnyeckyro HomeHkiatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIbHBIX HEOPTaHUYECKUX
BEILIECTB (yrapHblii ra3, yriaeKucibli ra3, aMMHaKx, raiméHasi U3BeCTh, HeTaléHasi U3BECTh, MUThEBAs COJIa, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OTPEEATh BaJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX PJIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOrO COCTaBa, BUJl XMMUUYECKOW CBSI3U (KOBaJICHTHAs, HOHHAS, METaJUTMYECKasi, BOJIOPOIHAS) B COCIMHEHUSX, THUIT
KPUCTAJUTMUECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHAsi, HIOHHAs, METAJUTMYECKas), XapaKTep cpeibl
B BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX COETUHEHHUII;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATh MPUHAJICKHOCTh HEOPTraHWYECKUX BEIIECTB IO HX COCTAaBy K
OTPEICIEHHOMY KJIaCcCY/TpyTIie COeAMHEHUN (ITPOCThIEC BEIIECTBA — METAJUIBI U HEMETAJIJIbI, OKCHJIbl, OCHOBAHUS, KUCJIOTHI,
am(pOoTepHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PaCKPBIBATh CMBICT Miepuoandeckoro 3akoHa J[. . MenneneeBa u 1eMOHCTPUPOBATH €TI0
CHUCTEMATU3HPYIOTY0, OOBICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BATh AJICKTPOHHOE CTPOSHUE aTOMOB XUMHYECKUX DJIEMEHTOB 1—4 nepruooB
[lepuomuueckoit cuctembl xumuueckux ieMeHToB J[. V. MeHneneeBa, UCHONB3ysl MOHSITUSA «S-, P-, O-3JCKTPOHHBIC



opOuTaANN», «IHEPTETUIECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKHX 3JIEMEHTOB U HMX
COEIMHEHUH N0 nepuoaam u rpynnam llepuoanueckon cucteMbl XxuMuieckux 3yemeHToB 1. . Menaeneena;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTePU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHE CBONCTBA HEOPTaHUIECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXK]Y HEOPraHWYECKMMHU BEIIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCH(PHUITUPOBATH XUMHUECKHE PEAKITUHN 110 PA3TUIHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEIMIECTB, TETUIOBOMY 3(PGhEKTy peakiny, WU3MEHEHUIO CTETCHEW OKHCICHHSI JIEMEHTOB, OOpaTUMOCTH
peaKIMy, YYacTUIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJIATH YPAaBHEHUS PEAKIIUN Pa3IMUHbBIX TUTIOB, MOJTHBIC U COKPALIEHHBIC YpaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, PU KOTOPBIX 3TU PEAKIIMU UAYT J0 KOHIIA,;

c(hOpPMUPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIMU, MOJATBEPKIAIONIME KAYECTBEHHBIM COCTAaB pa3IMYHBIX
HEOPraHUYECKHUX BEIIECTB, PACTIO3HABATH OIBITHBIM ITYTEM UOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU IMOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEAKIUU OT PA3TUYHBIX (haKTOPOB;
XapakTep CMEIICHUSI XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETo BozaeicTBus (nmpuniun Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XUMHUYECKHE IMPOIECCHI, JEXKAllue B OCHOBE IMPOMBIIUICHHOTO
MOJIYYCHHS] CEPHOM KHCIIOThI, aMMHAKa, a TaKke CHOPMHUPOBAHHOCThH MPEACTABICHUA 00 OOIMX HAYYHBIX MPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMax XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCIICHUSI C HMCIOJIb30BAHHEM TMOHSTHUS «MaccoBasi JOJsl BeIeCTBa B
pacTBope», 00bEMHBIX OTHOIICHHM Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA MIIM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3(pdekTa peakinu Ha
OCHOBE 3aKOHOB COXPaHEHUs MACChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh yMEHUM COOJIIOJaTh TMpaBUja TMOJb30BAHUS XUMHUUYECKOM TMocyaol u 1abopaToOpHBIM
000py/OBaHUEM, a TaKXe MpaBuia OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;



c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHUN OSKCIEPUMEHT (pa3joKeHHE TEePOKCHIIA
BOJIOpOZa B TPUCYTCTBHHM KaTajn3aTopa, OIMPEICNICHHE CPEAbl PAaCTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIINK, pEaKIii HOHHOTO OOMEHA, KAYeCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 [0 TeMaM
«Metamnb» u «HemeTane») B COOTBETCTBUU C MPAaBWIAMH TEXHUKUA O€30MACHOCTU MpPU OOpAIEHUU C BEIIECTBAMU U
1abopaTopHBIM 000PYOBAaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3amuch ypaBHEHHM
COOTBETCTBYIOIIMX PEaKuidi U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYI0 HHGPOPMAIHIO, TMOJIYYaeMYyI W3 Pa3HBIX
MCTOYHUKOB (CpPEICTBA MACCOBOM KOMMYHHKAIUU, IHTEPHET U IpYyTruXx);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
NEATETLHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOIICH NPHUPOTHOW Cpeapl, OCO3HABAaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIICHHBIX BEIIEeCTB, MOHUMAas cMbIci mmokazaTens [1/[K, mosicHaTs Ha mpumepax
CrocoObl YMEHBIIICHUS U MIPEAOTBPAIIEHUS UX BPEIHOTO BO3/ICUCTBHS HA OPTAHU3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCSd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl: YMEHHE INPUMEHSTHh 3HAHUA 00 OCHOBHBIX
JOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;
JUISL CIIENBIX U CITA00BUIAIIUX O0YUAIOIINXCS: YMEHUE UCTIONB30BaTh pelbe(HO-TOUCUHYIO cucTeMy 0003HaueHuit JI.
Bpaitns nis 3anucu xuMmuueckux Gopmyi

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

HanmenoBaHue pa3jeiioB 4 TeM (uudpossbie)
Ne i/m Konrtpoabsnbie IIpakTnueckue

NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH




IIpenmer oprannueckoit xumun. Teopus

11 CTPOCHHUSI OPTAaHHYECKUX COSAMHEHUH A. 3
M. Bytneposa
Uroro mo pazneny 3
Pasznea 2. YriieBoaopoanbl
2.1 [IpenenbHbie yrieBogOPOAbI — aTKAHbBI 2
99 HenpenenbHbie yTIeBOJOPOIbI: ATKECHBI, 5
' QJIKaTUCHBI, AJIKUHBI
2.3 ApomaTH4ecKkue yriaeBoa0pO bl 2
24 [TpupoHbIC HCTOYHHUKH YTIIEBOAOPOIOB U 3
' ux repepaboTka
Wroro mo paszneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cnuptsl. @enon 3

3.9 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 7
' Cnoxubie 3GupbI

3.3 VYriaeBoasl 3
Wroro mo paszneny 13
Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCAUHECHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



11 KIIACC

N HaumenoBann KosuvecTBo yacoB DJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbie)
n/ Becer  Konrpoabunl  IIpakruuyecku
TeM oOpa3oBaTeIbHbI
n 0 e padoThlI e padoThl
NMPorpamMmbl e pecypchbl
Pa3znea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue
aTOMOB.
[Tepuoanuecku
U 3aKOH U
1.1 [Tepuonnueckas 3
cucreMa
XAUMHUYECKUX
31eMEHTOB /.
U. Menneneena
Crpoenue
BEIECTBA.
1.2 H 4
Muoroob6pasue
BEIIECTB
XUMHUYECKHE
1.3 6 1 1
peaKIuu
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MeTamibl 6
2.2 Hemeramsr 9 1 1
CBs3b
HEOPraHUYECKU
2.3 X " 2
OpTaHHYECKUX
BEIIECTB
Hroro no pazneny 17
Paznea 3. Xumnud u :Knu3HbL
3.1 XUMUS U )KA3HD 4
Uroro no pazaeny 4
OBIIEE
KOJIMYECTBO
34 2 3
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