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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBaTeiabHbIX opranu3anusax Poccuiickoii @enepanyu, peaau3youX OCHOBHbIC
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacnopsuxenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3paboTKe MpOTrpaMMBbl IO XUMHH, K OTIPEACTICHUIO 00IIIEH CTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeruss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, cofepKaHus, pe3yIbTaTOB 00yUeHHUs U TPeOOBAHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIHOYEBBIX
[EHHOCTEH!, MPUCYIIUX LIETOCTHON CUCTeME XMMUYECKOTO 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOILIEH KyJIbTyphl YelIOBEKa, a
TaKXe 3KOJOrMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4arOIIMXCs Ha YpOBHE CpPEOHEro oOIlero
00pa3oBaHUs CPEeACTBAMU YUeOHOTO TpeaMeTa «XUMUsD», COAEep )KaHUE U MOCTPOECHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4E€TOM Crenn(UKd HayKd XUMHH, e€ 3HAa4eHUs B
NO3HAHUU NPUPOIBI U B MaTepUalIbHOMN KM3HM OOILIECTBA, a TaKXkKe C Y4ETOM OOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 pojib B COBPEMEHHOMH
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHabHOW KyJbTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHUE PALIMOHATILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIeM MUpPEe KaK O €IUHCTBE MPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMUPYETCsT B XUMHHU Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3aUMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIEITHOTO TPyJa W JKU3HU Ka)JIOTO
yieHa oOmectBa. CoBpeMEeHHass XMMHUS KaK HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM yCTOMUMBOIO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBO, IKOJIOTHUECKOH 6€3011acCHOCTH U OXPAHBI
3JI0pOBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsromuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp)KaHUsI KOTOPBIX



ABJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHnYecKoi Xumun. PopMHUpPOBaHUE JAHHON CHCTEMBI 3HAHUH MTPU
U3yYEHHUH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OO1iast 1 HeopraH1uuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K M3YUYECHUIO
yu4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pAa3BHUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BELIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX HAlOTCS B PAa3sBUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs IE€pBOHAYaIbHbIE
NPEICTABICHUS O XUMHUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(dakTosIOrMYecKre CBEACHMS O BELIECTBAX U XMUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1ast 1 HEOpraHWYecKass XUMUsA» O0ydarolIUMCsl IPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX U METOJO0JIOTUYECKUX IO3ULIHM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IMPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB d2neMEHTaMM — COJEp/KaHUS, HMMEIOINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ pojib B I103HAaBAaTEIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLECcCy
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ sl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1nenom conepkanue
yuebHOoro npeamera « XMMHs» JaHHOTO YPOBHS M3yYEHHs OPHEHTHUPOBAHO Ha (hopMHUpoBaHUE y
00y4aroluXcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SBJICHUM IyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHMH MEXITy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mutane pemenus 3a1a4 BOCIUTaHMs, PA3BUTHS U COLIMATM3AINN 00YyYaIOLINXCS IPUHATHIE
IPOrpaMMOl MO XUMHHM NOAXOABl K OINPENEICHHUIO COJAEPKAaHUS U IIOCTPOEHUs IperMeTa
IpeaycMaTpuBalOT (OPMHUPOBAHNE YHHUBEPCAIbHBIX Y4EOHBIX NeHCTBHMH, uMMeromux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUJIOB JESITEIbHOCTH: PpEIIeHUs MpoOsieM, IOUCKA, aHalu3a MU
0o0paboTku uH(OpMAIK, HEOOXOMUMBIX s NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJIE0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUHU.



B npakTtuke npenosaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEAHETr0 00I1Iero oopa3oBaHus, P ONPEICICHUN COICPIKATELHON XapaKTePUCTUKU
nejael M3ydeHuss MpeJMeTa HampaBlICHUEM MEePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak o0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIIbHOCTH YEIOBEKa U KaK OJIHOI'O M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOM TOUKHM 3PEHUS] TAKOM IMOJXOJ K ONpPEIETICHUIO Iee U3ydeHus
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo aHHOM TOYKE 3pEHMS TJIABHBIMM LIEJISIMU WM3Y4Y€HUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHINECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIIOUEBHIE MOHSITHS,
dbyHIaMeHTaIbHbIE 3aKOHBI W TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOEHUE WU
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJIEHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHWA M CHOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepuCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHsi B MPENoiaBaHUN XMMUHU B OOJBIIEH CTENeHn
OTaéTCs MPEANOoUTEHNE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKa OOIIE00pa3oBaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMH aKTHBHOTO
MOJTyYEHUS 3HAHUM ¥ IPUMEHEHUSI MX B PEATbHOM JKU3HU JIJIs1 PEIICHMS TIPAKTHYECKUX 3a7a4.

B cBf3M Cc 3TMM nOpU HM3Yy4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

afanTanus o0y4Jaronmxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCs MUpPa, POPMUPOBAHUE
WHTEJUICKTyJIBHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMSIX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETCHIIHIA),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpodieM,
MOWCKA, aHanmm3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX [UIsI MPUOOpPETEHHs OTbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOW 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB
Ha OpraHU3M Y€JIOBEKA U MIPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBICE 3HAHUA [0 XHMUU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOW U Hay4HO-TOMYJISpHOW HH(DOPMALIUU XUMHUYECKOTO
COZIepKaAHUS;



dbopMupoBaHUE U pa3BUTHE Yy O0YUaAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO MBILIUICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B pEUICHHH TJI00aNbHBIX MPOOJEM pPalMOHAIBHOTO MPUPOAONOIB30BAHNUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUEHHBIX 3HAHUM ISl MPUHATHS TPAMOTHBIX PEIICHUN B CUTYyalUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebnOM mnaHe cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIMT B COCTaB MpeAMETHOM 00nacTu « EcTecTBeHHO-HAayYHBIC TTPEAMETHI».

OO61iee yuCiIO 4acoB, OTBEAEHHBIX U U3YYEHHUS XUMUU, Ha 0a30BOM ypOBHE CpPEIHErO
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 ygaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ OocHOBHble mNONOXKeHUA. CTpykTypHble (DOpMyJBl OpraHMYECKHUX BellecTB. lomousorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBienue o KaccupUKAIKA OPraHUIeCKUX BerecTB. HoMeHKaTypa OpraHn4eckux
COEMHEHUH (cHuCcTeMaTH4ecKas) U TPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX ITPEeCTaBUTENEN KIIAaCCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX NpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUM (IU1aBjieHue, 0OyTiIMBaHUE U FTOPEHNUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psa. MeTtan um 3TaH — mpocTeiiiue
IPEeJCTaBUTEIN ATKAHOB: (pU3NYECKHe U XUMUUECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJIEHNE B IPUPOJIE, TOITYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIEH — MPOCTEeHIIne
IPEJICTaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJTyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psia. ALETUIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJY4YEHHE W TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuuecKue C60UCmea (peaKyuu 2aio02eHUposanus U HUMpPOBAHUs), NOyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIUYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHblil ra3 n nmomyTHbE HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CiocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUUYECKUH,
KaTaluThHueckuil), mmponau3. IIpoaykTel mnepepaboTku HedTH, UX OPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOIYKThI €ro NepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YECHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HedTs» u «Yroas», MoaearpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPaOOTHI:
MI0JIy4Y€HHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOLYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xaiue opranndeckue coeMHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHHE, (U3NYECKHUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroatomMHble CHMPTHL. OTUICHIVIMKONb W TJULEPUH: CTpOeHHe, (GU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaklus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
STUJICHIJIUKOJIS.

®deHou1: cTpoeHUe MOJIEKYJIbl, hrU3HUecKre U XMMUYECKHE CBOMCTBA. TOKCHYHOCTD (eHOa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTAIbICTUI: CTpOCHHE, (uU3MUecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIC PpEaKIUH),
II0JIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalMM), MOoIydeHue u mnpuMmeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
IPECTaBUTEINN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YTIAEBOJOB (MOHO-, TU- U Moaucaxapupsl). ['moko3a —
IpOoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUYECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoseicTaue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE,
6uonornyeckas posib. PoTocuHTe3. PpyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpoJIn3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOABl W3Y4YEHMs BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(Il)), MHOroaTOMHBIX
crupToB (B3ammojelricTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 NUCXOJHBIX BEILECTB WIIH IIPOJYKTOB PEAKIIUN).

A3oTcozepKane OpraHn4ecKie COeINHEHUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHMyecKue coequHeHns. PU3ndecKkrue 1 XUMUYECKne
CBOICTBA aMUHOKHUCIOT (Ha IpuMepe MNMIMHA). buonormdeckoe 3HaueHHE AMMHOKMCIIOT.
[TenTupsl.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpuUYHAs U
TPETUYHAsl CTPYyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypaIus,
KauEeCTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcriepUMEHTalIbHbIE METO/bl M3Y4EHHUs BELIECTB M MX IpeBpalleHuil: HaOJarofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWU, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIe COeJUHEHHS

OcHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3aLUH, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U ITOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELIECTB U UX MPEBpAlllEHUN: 03HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MPU M3Yy4YEHHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCS. 4YEpE3 HCIOJIb30BAHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaKk U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAyyHbIE IOHATHS: SIBJIEHHE, HAayyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEeHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: nmuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHUS, MOIOIIIME CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUajbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBILIAA U HEOPITAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMUYecKud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUYeCcKrue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTasIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmueckas cucrema xuMHueckux dieMmeHtoB /. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepuogmyeckoil CHUCTEMbl XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 Tpynnam u nepuojam. 3HaueHue NepruoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BELIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuyeckux BellecTB.
['eneTnueckas CBA3b HEOPraHWUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKHMX pEaKIMi B HEOPraHUYECKOH U
OpraHWYECKON XMMHUHU. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIUE HAa COCTOSTHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponauTnueckas aucconuanus. CunbHble U crnadbie 31eKTponauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHsS] BEHICCTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0eHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
7Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCMOJIB30BAHUEM MTOHATUS «MACCOBask 10JISI BEIIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucTeMe XUMHIECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmnnoTponust HeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriieposa).

XVMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHMU).

[IpuMeHeHne Ba)XHENIINX HEMETANIOB U UX COCTMHEHUM.

Meramisl. [lonoxenune meramioB B Ilepuoguyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEeHUM
METaJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEMIMX METAJUIOB (HATpUM, Kaluid, KalablUd, MarHuu,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3Y4Y€HHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KOJUTEKIIUU «MeTaslibl U CIUTaBbDy, 00pa3ll0oB HEMETAIUIOB, PEIICHHIE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOJIIO/IeHUE U ONHCAaHWE JAEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAaMM KHCJIOT M LIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METAJIJIOB).

PacuérHsble 3anaum.

PacuéTsl Maccel BemecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BELLIECTBA, MACCE
WK 00bEMY OJJTHOTO U3 YYACTBYIOIIMX B pEaKIMH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xumuu B oGecriedeHnn 7KO0JI0TMUECKOM, SHEpreTHYeCcKOl 1 MUILEBOM 0e301acHOCTH,
pa3BuTHU MeULUHEL [IoHATHE 0 HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEaKIIHM.

[IpencraBienus 06 OOMUX HAYYHBIX TPUHIUIIAX TPOMBIIIJICHHOTO TOTYYEeHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAIOB: BaKHEHIIME CTPOUTENBbHBIE MAaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl i1 JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHS M 3I0POBbE YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENAaparoB,
paBuiia 6€30M1acHOr0 MCIIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMPU U3yuyeHUH OOIIEel U HEOPraHUYECKONH XUMHU B
11 xnacce ocyuiecTBis€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NOHSTUH,
TaK U NOHSTHUH, ABJISAIOLIMXCA CUCTEMHBIMU JJIS OTIENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, IHEPreTUUECKUN ypOBEHb, BEILIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEJINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKAs! MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHrajioB, CEIbCKOXO3HCTBEHHOE IMponu3BOACTBO, MNUIIcBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpuraiosB, OJICKTPOHHAsA IIPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pPe3yJlbTaTaM OCBOCHHUS OOYyYaroIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTonuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
IpOrpaMM CpeAaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOAXO0/.

B cooTBeTcTBUM € CHUCTEMHO-IESTEIbHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MPEAMETa « XUMUS» HA YPOBHE CPEIHET0 00111ero 00pa30BaHus BbIIEIICHBI
CJIETYIOIINE COCTABIISAIOILINE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUYECKUX TPAJULUNA 0a30BOM HAYKU XUMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PyKOBOJCTBOBATbCS B CBOEH J€ATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS) TOCTUTAIOTCS B €IMHCTBE Y4eOHOM
U BOCIIUTATEIHHOHN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHHUCTHUECKUMH, COIIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TI'pa)<IaHCKOTo OOIEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIAMU IMOBEIEHHs, CHOCOOCTBYIOLUIMMHU MpOIleccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00YYarOIIHUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA [T03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HAHMSI O0YJAIOIIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKECHUS K
3aKOHY U MPABOTOPAIKY;

NPE/CTAaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOILICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3JAHUH YYEOHBIX IPOCKTOB,
peleHnH y4yeOHBIX M MMO3HABATENbHbIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH e TeTbHOCTH,

2) NATPUOTHYECKOT0 BOCIMTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHUU;

YBaKEHHUs K Ipoleccy TBOpYECTBA B 00JACTU TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHs] HAyKH €CThb PE3y/lbTaT JIMTENbHBIX HaOIIOAEHUl,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(GOpPMAIIUHU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHBIEC C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE U IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofieHus MpaBuil O€30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOM JI€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHHUA TMOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATENLCKOM JICSITEIBHOCTH,
0OIIECTBEHHO TOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYaJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayiien
MpoQeCCuu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 1EJIE€CO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS
JKU3HU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIHSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLMATBLHOM CpeIbl;

OCO3HAHUS HEOOXOAMMOCTH WCITOB30BAHUS JOCTIKCHUM XUMUU JJIS PEIICHHS BOTIPOCOB
PaIMOHAITBHOTO MPUPOIOTIOJIH30BAHNS;

AKTUBHOTO HENPUSATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MPUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHUE TMOCIEIACTBHUS MpPeaIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYJIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTHKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;



NOHUMAaHMsl CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTABICHUS 00 OKpY KaIoLeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHUH IPoOIeM COXPaHEHUs IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LUBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3AaHUU HOBOHM 0a3bl MaTepuUaIbHOM
KYJIBTYPBI, PEHICHUH TI100aIbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTMYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM  MEIMIIMHBL,
00eCreyeHn! yCIIOBHUI YCIIEIHOro Tpyia U 3KOJIOTHYECKH KOM(POPTHOM JKU3HU KaXJIOro 4jieHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOW TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB IIO3HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOILUXCS TaHHBIX
C LEJNBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEIOBATENBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY [IOJYYEHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMUHBIX cepax mpodeccnoHanbHOM NesTeNbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06y11a101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIus, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0BaHKe, HAOIIOIEHIE, H3MEPEHHE, SIKCIICPUMEHT U IPyTHE);

YHUBEPCAIbHBIE y4ueOHbIe JEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKaTHUBHBIE,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIIMOHATBHONH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUarOIIUXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE — MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHBCPCAJIBbHBIC y‘—Ie6HBIe }IeﬁCTBHﬂ B IIO3HABAaTCILHOU U
COLMAJIbHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHBIMU MO3HABATEIbHBIMH 1€l CTBHSIMU:

1) 6a30Bble JIOTHYECKHUE 1€ CTBHS:

CaMOCTOSITENIbHO (POPMYNIHMPOBaTh M aKTYalIM3HpPOBATh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JTOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



HCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapaKkTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU IS KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh PUUUHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUIX, (DOPMYyIUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

INPUMEHSTh B IPOLIECCE MO3HAHUS, UCIOIb3yEMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GOpMysa, ypaBHEHHE XUMHYECKOW peakIud — TP PEHICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHBIE MO/IETIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKIUil;

dopMynupoBaTh LEIM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYCHHUUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb OOOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIENOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0OB ITO3HAHUS.

3) pabdora ¢ unopmaunmeii:

OpUEHTUPOBAThCSA B PA3NUYHBIX HCTOYHUKAaX HHpopManmu (Hay4HO-MOMYJIsIpHAS
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUI0B U (hOPM NMPECTaBICHUS, KPUTHYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dopMyIHMpOBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalnu, He0OOXOIMMOM [T BBIMOJIHEHHS YUeOHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY NpeACTaBICHUs UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TAaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMalMel: MNPUMEHATh MEXIpeAMETHble ((u3nyecKkue M MaTeMaTH4eCKHe) 3HakKu U
CUMBOIIBI, hopMyIbl, aOOpEBUATYPHI, HOMEHKIATYPY;

UCIIO0JIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOW TE€MBI B XOJl¢ AHANIOra W/WIH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTyIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUM XUMHYECKOIO
OKCIIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa u (OPMYJIHUPOBATH BBIBOJBI IO pE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAaHUM IMyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYXKIeHUS 1 0OMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAIbHBIMU PEryJsiITHBHBIMU A€CTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaThb U OCYIIECTBISATH CBOIO ITO3HABATEJIbHYIO JAEATEIbHOCTb,
omnpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN MPU BHIOJHEHUHM Y4E€OHBIX M HCCIENOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMHYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIIOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHATbHASA TPyMMa, pajuKal, W30MEpHUs, HU30MEpbl, TOMOJIOTHYECKHN pPsil, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OpraHNYEeCKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JIKAIIHE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEICHUSI O CBOWMCTBAX,
cocTaBe, OMyUYeHUHU U 0€30MaCHOM UCIOJIB30BaHUN BAKHEUIITUX OPraHMYECKUX BEUIECTB B OBITY
Y NIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPH ONMKMCAHWU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
U YpaBHEHHH XMMHYECKUX PEAKLWN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABINBATH MPUHAIICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OMNpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YrneBomopoIbl, KHCIOPOA M a30TCOoAepXkalllie COEIWHEHHUS, BBICOKOMOJEKYJISPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHUs M0 cucrtemarnueckoil HoMmeHkinatype (IUPAC), a taxxke



NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEpHUH, (eHom, ¢GopMalbAeru, aneTaibIeru, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUSI TEOPUH CTPOCHHUS OPTaHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (HU3HUECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX MIPEJICTABUTENIEH PA3IUUYHbBIX KIACCOB OPraHUYECKUX BEILIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH3011,
METaHOJ, 3TaHOJ, YTUJICHTIIUKOIb, TIUIEPUH, (EHOJ, aleTalbIeTu/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJUI0j03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YIJIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPEepadOTKH M TMPAKTHYECKOE TPUMEHEHHUE
MPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB WU XUMHYECKHX SIBJICHUHI
(HabmofieHMe, W3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalINsX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHiia OOpAIEHNUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLUHSMHU IO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHYECKUN HKCHEPUMEHT
(IpeBpallleHus] OPraHUYeCKUX BEILECTB MPU HArpeBaHUH, MOJYUYEHHUE ITUICHA U U3YUYEHHE €ro
CBOWCTB, KaUeCTBEHHBIE PEAKIIUU OPTraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MTaCHOCTH ITPH 0OpaIeHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJNbTAaThl XMUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHpopmaruu, UHTEepHET u ApyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS U
OKPYXaIoIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiaTe Ha
IpUMeEpax CrocOObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX TO3HAHMSI BEIIESCTB M XUMUYCCKUX SIBIICHUI;

JUTSI CTICTIBIX U CTA00BUASIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuyeckas XUMHUsD OTPaXKakoT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHUUECKOH COCTABISIOIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJbTYphl JINYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMOW [UIS pEHICHHUs
NPAaKTUYECKUX 3a/a4 M DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOJTHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolINe
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATU aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYECKas CBsi3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAs JUCCOLHALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUYECKON
auccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHHUs M NPEBPAIECHUs PHEPIMHM NPHU XUMHUYECKUX DPEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JieXkKalllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHWYECKUX BEIECTB B
OBITY M MIPAKTUUECKON JEATEIIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS IMPH OMHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
dbopMyNl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TtpuBHajbHBbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (YrapHblil Tas,
YIIEKUCIBIA Ta3, aMMHUaK, TralméHas W3BECTh, HETall€Has W3BECTb, NUThEBAs COAa, NMUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSX, TUI KPUCTAIIMYECKOH PEIIETKH KOHKPETHOIO
BEIIeCTBA (aTOMHas, MOJIEKYJISIpHasi, MOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COSAMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMAaTU3UPYIOIIYIO, OOBSCHUTENBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3aemeHToB /1. 1.
MenzeneeBa, HUCHONB3Ysl MOHSATHS «S-, p-, d-DJIIGKTPOHHBIE OPOUTAINY, «IHEPrETHUCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKUX DJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoil cucremMbl XuMuueckux nementos . M.
Menneneena;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOINE XUMUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3U MEXJy HEOPIraHMYECKMMH BEIIECTBAMU C IIOMOILBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XUMHUYECKHUE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPAaBHEHUS PEAKUUN PA3IUYHBIX TUIIOB, MTOJHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakUmu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHNMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEaKIuu OT
pa3IuUYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEPHOM KHCJIOThI, amMMHaka, a Takke CHOPMHUPOBAHHOCTh
MPEACTaBICHUN 00 OOIMX HAYYHBIX MPHUHIIUIAX U IKOJOTUYECKUX MPoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C KCIOIH30BAHHUEM TOHSATHUS
«MaccoBasi JIOJII BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaKIMsIX, MACChl BEIIECTBA UM 00BEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE UITH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEUIECTB, IPEBPAILCHHS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMUUYECKON MOCYI0U U
n1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XMUMHUYECKUN JKCHEPUMEHT
(pa3noxeHue TMEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTopa, OINPEACICHHE CpPEIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO WHINKATOPA, BIUSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peakllud MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau o TtemMaM «Metamney U «Hemeramib») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH U JJA0OPaTOPHBIM 000PYyI0BaHUEM, MPECTABISATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B ()OpME 3amuCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX UICTOUYHUKOB (CpeICTBAa MACCOBOM KOMMYHUKAIMKU, UHTEpHET U pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeJIECO00Pa3HOTro
MOBE/ICHUsA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHHS CBOErO 370POBbS U
OKpPY’KaIOIIEeH MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U MIPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolIMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbsS: YMEHHE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIONINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckKux (GOpMyIL.
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