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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeIHEro 00IIero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOTpaMMbI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacrabineHHBIX B DenepanbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeaMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOrPaMMbl, ¥ OCHOBHBIX MOJIOKEHUI «CTparernu pa3BUTHS
BocruTanust B Poccuiickoit @Penpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruvl 0Oy4eHHsI, BOCTIUTAHHS U PAa3BUTHS OOYYAIOUIMXCSI CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IENeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pealH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIMX IEJIOCTHON CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbI
YeJI0BeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHE O0O0YYaIOLIMXCS HA YPOBHE CPEAHEro
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHHE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUU(PUKUA HAayKH XUMHH, €€
3HA4YeHUs B MO3HAHUM MPHUPOJIbI U B MaT€PUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOLIHUX
LeJield U NPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0ILero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpPE KaK O €AWHCTBE MPUPObI U YEIOBEKa, KOTOpoe (GOpMUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOJEHCTBYsT C JpPYrUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyaa U
KHU3HU KakJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEeM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, 3HEPreTMYECKOM, MHUIIEBOH, 3KOJIOTMYECKOM O0€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMHU CpelHEero oOiiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3YUEHUs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XUMUs» SABISAIOTCS 0a30Bble Kypchbl — «OpraHuueckas
xuMus» 1 «OO0m1ast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) M OpraHuYecKoil XxuMuu. GopMUPOBAHUE TAaHHOW CHCTEMbl 3HAHUMN
Py HM3YYCHUU TpeaMeTa O00ECIeuruBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OOIas U HeopraHudecKas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIICHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
OTNPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIECTBA
paccMaTpuBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COCIAUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUHU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHHI. B Kypce opraHmueckoid XUMHUU TOJIy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs IMEepBOHAYAIbHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKInH.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeoOpraHWYECKass XUMUs» O0y4JaIOIIUMCS MPETOCTABIISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYCCKUX TO3UIINHI,
IIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KyJIbTYpOJOTHYECKUA ¥ TPHUKIAAHOW XapakTep. OTH 3HAaHHS CIHOCOOCTBYIOT TMOHMMAaHHIO
B3aMMOCBSI3M XHUMHUH C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIHOCOOCTBYIOT BOCIHMTAHHUIO YBXKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYCCKUX MPUIIOKECHUH XMMHUH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(POPMAIIMIO U MPUMEHATHh €€ /I MOIMOJIHEHUS 3HAHUMN, peleHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a1ad. B menom conepkanue
yueOHoro mpeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHsS] OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHUpa, 00YCIOBJICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TIO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHu s
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (OPMHUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUHM, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIeHHs MpoOieM, TIOUCKa, aHAIu3a 1
00paboTku UWHPOpMAINK, HEOOXOJUMBIX JUIsI TMPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIICI0BATEIbCKOM NeATCIbHOCTH, 3aHIMAIOIICH BAXKHOC MECTO B IIO3HAHUM XHMUH.



B mpakTuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTHKHU IeJiel M3y4YeHHs IMpeJMeTa HAMpaBICHHEM IMEePBOCTEIIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TpHu3HAETCS (OPMUPOBAHWE OCHOB XHUMHUYECKOW HAyKHM Kak o0acTu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIIbHOCTH 4YeNOBeKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYCCKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE ONPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TIpeaMeTa «XUMUs» Ha
6azoBom ypoHe (10 —11 xi1.) sBASIOTCS:

e (GOopMHUPOBAHHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEWINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXkKaT KITFOYEBBIC TOHSATHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUISI IPHOOPETESHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® Dpa3BUTHE YMEHHHA U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOICHHEM |
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEPHUMEHTa, COOIOJIEHHEM TIpaBMWJI 0O€30MacHOTOo
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuMm, copepikarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMera B
MpOrpaMMe MO XUMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IMIPUOPUTETAMHU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHU OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHus OOydeHwUs,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIONIEr0 HE HAOOPOM 3HAHMM, a QYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpH M3yd4eHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAueHUE
MPHOOPETAIOT TaKue IIeNIN U 3324, KaK:

ajanrtanus  oOydaloluxcss K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUX, CBS3aHHBIX C BELIECTBAMH M UX PUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpooiieM,
MOMCKA, aHaluW3a M 00paboTKUM HHPOpPMALUHU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHUM XMMHH, a TaKKe AJS OLEHKU C
MO3UIUH IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKHUX MPOIIECCOB
Ha OpPTaHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATENBHBIX HHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpeTaTh HOBBIE 3HAHUA 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAITHOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a y4eOHON U HAyYHO-TIONYASpHOW HHPOPMAIIMH XUMUIECKOTO
COJIepIKaHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIMTaHUE Yy OOyJaommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHHS K NPUPOAEC U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/IO6p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUCHHBIX 3HAaHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB Hpe[[MeTHOfI o0OJactu ((ECTGCTBGHHO'HaquBIG MpEeaAMETBD).

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obmrero oOpazoBanms, coctaBisier 68 waco: B 10 xmacce — 34 yvaca (1 wac B Hemeno), B 11
kiacce — 34 vaca (1 gac B HeJelo).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B IOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus: opranuueckux coequHennit A. M. bytneposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIecTB. ['OMosorusi,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kjmaccupuUKAIMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUN (CHCTeMaTH4ecKas)) WU TpPUBHAIbHBIC HAa3BaHUS BaXKHEUIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepualiaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAOIIOJEHHE W ONMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBaHUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH W 3TaH — MNPOCTEUIINE
MPE/ICTaBUTENN aJIKaHOB: (PU3MUEeCKHe M XUMHYECKHe CBOWCTBa (peakiuH 3aMelleHus |
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MIPEJICTaBUTENIN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakUuu TUIPHUPOBAHMS,
raJIor€HUPOBAHUS, TUIPATALlMU, OKHCIECHUS U MOJIUMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTENIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 U MoOmyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muposus. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro nepepaboTKu.

DKCnepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX NMPEBpALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, KoJulekinu «HepTb» u «YTolib», MOJeNIMpOBaHNe
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJTYyYeHHUE 3TUIICHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BEUIeCTBAa WJIM NPOAYKTAa pPEaKLUMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamme oprannyeckKue coe{MHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJ M 3TaHOJI: CTPOEHHUE, (U3UYECKUE U
XMMHMUYECKHUE CBOWCTBA (peaklUu C aKTHUBHBIMU METaJlJIaMH, I'aJIOT€HOBOJOPOJaMHU, TOPEHHUE),
IIPUMEHEHHE. BOIOPOIHBIE CBSI3M MEKy MOJIEKYJIAMH CIIUPTOB. J[eicTBME METAaHOJIA U ITaHOJIA
Ha OPraHHU3M 4YeJIOBEKA.

MHoroaToMHbl€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHME, (usnueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHUCTBHE CO IIETOYHBIMU METaJUIaM1, KaueCTBEHHAas peaklus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuwe riaulepuHa U
ITUJICHTJIUKOJIS.

@®eHo: CTpOeHHE MOJIEKYJbl, (QU3NYECKHe U XUMHUYecKue cBoiicTBa. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManbAeTH, aleTAIbICTU]: CTPOEHUE, (QUIUYECKHE U
XMMHUYECKHE CBOWCTBA (pEaKUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHbIE DPEaKIIMH),
MTOJTy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYyCHAsh KUCIOTBHI:
CTpoeHHe, pU3nYecKrue 1 XuMUYeCKHe CBOMCTBa (CBOICTBaA, 001IMeE /Ul Kilacca KUCIIOT, PEaKIHs
sTepuduKanum), MoyydeHHe U mnpuMmeHeHue. CrTeapuHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPHI KaK NMPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiacCU(pHUKaIUs YIIeBOI0B (MOHO-, IU- U MoHcaxapuibl). I moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJICKYINbI, (U3NYEeCKHe U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHWE, OpOKCHHE TJIIOKO3bI), HAXOXKJICHHE B MPHUPOJIE,
npuUMeHeHue, ouonorunueckas poib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoaHbsie noaumepsl. CTpoeHHe KpaxMalia U IEeJUTII03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHSI C HOI0M).

DKCIEepUMEHTAIbHbIE METOJbl M3Y4YEHHMS BEIIECTB M HX IMPEBpAIICHUIl: MPOBEACHUE,
HaOOJICHNE U OIMHCAHHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHBIC
peaKiuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue riuuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (OKucIeHHE
aMMHMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcuaom wmemu(Il), BzaumoneiicTBue
Kpaxmajia C HMOJOM), IpOBEAECHUE INPAKTUUYECKOH paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérneie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHMYECKOHW peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKIIUH).

A3oTcozeprKale OpraHndeckiue COeMHEHMUSI.

AMHMHOKHCIOTBI Kak aMQoTepHble OpraHuyeckue coenuHeHus. Dusnuueckue U
XMUMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mnpumepe riuuuHa). buonornyeckoe 3HaueHUe
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa O€IIKOB: THAPOJIH3, ACHATYpaIus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaIbHBIE METOJbl M3YUEHHsI BEUIECTB M UX IPEBpAIICHUI: HAOII0AeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALMH, CPEOHsAs MOJIeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUsl U MOJIUKOHICHCALINS.

DKCIepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IpPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX eCTEeCTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SIBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiaccupuKauus, TMEepUOJUYHOCTh, HAOIIOJEHNE, HW3MepEeHue,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duzrka: MaTepusi, SHEPTus, Macca, aToM, JEKTPOH, MOJIEKYyJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (PU3NUYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusMm, Omocdepa, oOOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMUYecKud dneMeHT. AToMm. Sapo aroma, H30TONBL. IEKTPOHHAs O0OJIOYKA.
DHepreTHYecKue YpOBHH, MOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros 1. .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyInaM U nepuoiaM. 3HaueHHe MePUOANYECKOro 3aKOHA B Pa3BUTUH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEMoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATENbHOCTb. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. TUIBl KPUCTAUIMYECKUX PEWETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BellecTB. ['eHeTnYecKkas CBs3b HEOPraHWYECKHUX BEIECTB, IMPUHAUICKANNUX K pPa3IudHbIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH NPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTHUMblEe PEAKIIUHU.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOINE HAa COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Ipunnun Jlelllarense.

OnexrponuTtnueckas auccouuanus. CunbHble W cialble 3MeKTponuThl. Cpea BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTPaAJIbHAS, IIEJIOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJbl M3yYEHHs BELIECTB M HMX IPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepromnueckas cuctema xumudeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAIIMUECKUX pEETOK, HAOMIOAeHHEe U ONUCAaHUE JIEMOHCTPAIIMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKON paboThl «BnusHue pa3nuyuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonoxenue HemerasioB B Ilepuoanueckoil cucteMe XMMHUUYECKHX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aTomMoB. Dusnueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBAa BaKHEWIIMX HEMETaUIOB (TaJIOT€HOB, cepbl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHUCIOT, BOJOPOIHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Mertamel. [lonoxenue meramioB B [lepuoanyeckoil cucteMe XMMHAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHMS IEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OOuiue
¢u3nueckue cBoiicTBa MeTayuioB. CIUlaBbl METAIIOB. DIEKTPOXUMHYECKUH DA HaNpsHKeHUH
METaJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METAIIOB (HATPHMA, KaNuWid, KalblWW, MarHWi,
AIIOMHUHMM, IUHK, XpPOM, XKEJIE30, MEMb) U UX COETUHEHUM.

OO11re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTANIBHBIE METOJbl H3YYEHHs BEIIECTB M MX NPEBpPALICHUI: H3ydeHHE
KOJUIEKIMH «MeTallibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PELICHHWE SKCIEPUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JEMOHCTPAMOHHBIX ¥  JIADOPATOPHBIX  OMBITOB
(B3auMOI€iCTBHE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwin 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKUUM BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BUTUU MeAuIuHbL. [loHATHE O Hay4YHBIX METOJax IMO3HAHWSA BEIIECTB U XHMHUYECKHX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepHAbI,
KOHCTPYKIITMOHHBIE MaTepHallbl, KPacKd, CTEKJIO, KepaMHKa, MaTepHasbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0pOBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3€H MpHU M3YYCHUHN OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaln3,  CHHTE3,  KilaccUHuKanus,  MEePUOAUYHOCTb,  HAOJIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®usnka: Marepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PaMoOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeN0, 00BEM, arperaTHOe
COCTOSIHUE BEIleCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (hapMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaT€pUajoB, 3JIEKTPOHHASI MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS OOy4aroIIMMMCS
IIpOrpaMM cpeiHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJbTaTOB OCBOCHHUS
IIPOrpaMM CpeIHEro o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAUIIN 0a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AEATEIHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJINYME MPABOCO3HAHMS 3KOJOIMUYECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUTh LEIU U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTcd B E€IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HUJEaTaMU  POCCUIICKOIro
IPaXJaHCKOro oOlIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U IpaBUIaMHU IIOBEJECHHS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBIIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NpeaMeTa «XUMUS» OTpa)xaroT chopMHUPOBaHHOCTb
ONbITa MO3HABATEJIbHOM M MPAKTHMUECKOW JESITeNbHOCTH OOy4aromuxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOIOPSAJIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBl JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJEIUI0 OTEUECTBEHHOMU
XUMUHY;

YBa)KEHHsI K IpOIecCY TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHYECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKH €CTh pe3yJbTaT UIUTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ I[O03HABATEIBHBIX MOTHBOB B TMIOJIYUCHUU M TMOCICAYIONIEM aHAIU3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKHM CBOHMX TOBapHINEH C IMO3HUIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370pOBOTO W 0€30IMacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHHOCTH;

MOHMMAHKS IIEHHOCTH TMPaBWI HWHIUBUIAYATLHOTO M KOJUICKTUBHOTO 0O€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJady COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpuu oOpa3oBaHuS,
Oyxayuieil mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMoOHaIBLHOTO MPUPOAOTIONHE30BAHNS,

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpPOJHOI cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpHUSATHBIC SKOJIOTMUYECKUE TMOCIEACTBHS MPEeaIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPUPOJIbl M YEIOBEKA, B IMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH MU
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HaIlPaBJIEHHOCTH U BaKHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualibHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX POOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecTieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHUs SIBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUYEHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyaa B pa3audHbIXx cdepax MnpodecCHoHaATBHOU
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XuUMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeMeTHbIC) OOIIeHayYHbIE TTOHATHS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPa
U crienu(puKy METOI0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOLECC, CUCTeMa, HAy4HbIH (aKT, MPHUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOMIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATUBHEIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  HCIOJb30BaTh  OCBOEHHBIE  MEXIMCIMUILTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHUE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSAMM.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU UX JIOCTHUKEHUS,
COOTHOCHUTDL PC3YJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMU,



WCIOJBb30BaTh NMPU OCBOCHHM 3HAHMNA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHITUS JJIs1 00bSICHEHUS OT/IEIbHBIX (PAaKTOB U SIBJIICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHN BELIECTB U XUMHUYECKUX PEAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKHE PACCY)KICHHsS (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecCce MO3HAHMSA, UCIOJIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBBIC)
MO/JIENH, TIPE0OpPa30BBIBATH MOJICIFHBIE TIPE/ICTABICHUS — XUMHYECKH 3HAK (CHMBOJI) DJIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peakuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a/a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIBHHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENIbCKHE JIeiiCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIINi;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KAUeCTBE WHCTPYMEHTA MO3HAHHS M OCHOBHI
st POPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIIHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYCHUYCCKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
INPOTHO3MPOBATh €ro pe3ynpTar, (GopMymnpoBaTh OOOOMICHHS M BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIIAHHON
pabore;

MpuoOpeTaTh OMBIT YYCHHYECKOW MCCIIEIOBATEILCKOW W TPOEKTHON JESITEIbHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIFHOMY IIOMCKY METOJOB pPELICHUS
MPaKTHYECKHX 33J1a4, TPUMEHEHHUIO Pa3JINYHBIX METOJIOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(opManuu (HAy4HO-TIOMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBouyHble Mocolus, pecypcel MHTepHera),
aHAIM3UPOBATh HHQPOPMAIMIO pPA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3lIMuHbIE METOJbI NPHU TOHCKE U OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPaTh ONTUMANBbHYIO (pOpMY HpeicTaBiIeHUss HHPOpMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KauyecTBE CpeAcTBa NpHU padoTe C XUMHYECKOH
uHbopManuei: NPUMEHATh MeEXIpeAMeTHble ((pU3MUYecKue W MaTeMaTH4YecKHe) 3HaKu U
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMU /1eHCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TEeMbI B XOJI€ JAUAIOTa U/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYIIaTh C IPE3EHTALMEN pe3yabTaTOB IO3HABATEIBHOM JESATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTro MpoekTa U (HOPMYIMPOBATH BBIBOJBI IO PE3YJbTaTaM IPOBEIEHHBIX
WCCIICIOBAaHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
omnpezenss €€ LeNu U 3a7add, KOHTPOJIUPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
NpeUIaraeMblii AJITOPUTM JIECHCTBHI NPU BBHIIIOJHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEJBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKkas XUMHUsD OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUU SIBICHUM NpHUponbl, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraolIue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSIPHbIE 00BEM, yYIIEpOIHBIM  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHH YECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAXKHEUIITUX OPraHMUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATENBHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOLIME MOHATHS PU OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHUYECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAUHEHUN
(yrneBoAoponbl, KHUCJIOPOJ M  a30TCOAEpKAIIUe COEAUHEHUs, BBICOKOMOJEKYJSPHbIE



COEIMHEHMS), JaBaThb UM Ha3zBaHusd no cucremarnuyeckoil Homenkiarype (IUPAC), a Ttakxe
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTWICH, STHJICHIJIMKOJb, TJIMIEPUH, (eHon, (opManbAerus, aneTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHApHbIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

cOpPMHUPOBAHHOCTh YMEHUH XapakTepu3oBaTb COCTaB, CTpOEHHE, (U3NYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(MeTaH, dTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJ, alleTalbIern, MypaBbuHasi U yKCyCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKJIYy HUMHU yYpaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX peakiui ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb MCTOUYHUKH YIJIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMAHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU IpU M3Y4YEHUH BEILECTB M XUMHUYECKHX SIBJIECHUI
(HabiroeHue, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IpaBUia MOJIb30BAHUS XUMUYECKOH mocynoil u
1a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHHus OpraHUYEeCKUX BEIECTB IPH HArpeBaHWUM, MOJYYEHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C IPAaBUJIAMHU TEXHHKH 0€30IaCHOCTU
pyu OOpallleHu! C BEIIeCTBAaMH M J1a00paTOpHBIM 000PYAOBAaHUEM, NMPEACTABIATh PE3YyIbTaThl
XMMUYECKOTO SKCHEpUMEHTa B (hopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX peaKLUi u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI HH(OpMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM MHGopManuu, MHTEpHET U APYTrUX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATH TMpaBHia SKOJIOTHYECKU IIEJIeCO00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH JEATENBbHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’KaIolllel IPUPOJHOM Cpenbl, 0CO3HaBaTh OMACHOCTh BO3JECHCTBHS HA JKMBBIE OPTaHHU3MBI
ONpEAENEHHBIX OpPraHUMYECKUX BEUIECTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKA;



Ui OOYy4YalOIIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTrHbie pe3yabTaTbl OCBOEHUA Kypca «OOmass © HEOpraHuydeckas XUMUsD»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABJICHUNH: O XWMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTHU, HEOOXOIUMOU Jis
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHBb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAs AUCCOLMALNS, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peaklHH, XHUMHYECKOE€ paBHOBECHE); TEOpHUM W  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHMS WU MPEBPALICHUS DHEPTUU NPU XUMHUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE IIOHMMAaHMS MPUYMHHOCTHU M CHCTEMHOCTH XHMHUYECKUX SIBJIICHHH,
(akToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJyYCHUU U 0€30MacHOM HCIHOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHH BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHUI, YCTaHABINBATh
MX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME IMOHATUS MPU ONHUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLCHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOIb30BATh XUMHUYECKYI0 CHUMBOJUKY JISi COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHbIE Ha3BaHUS OTIENbHBIX HEOPTaHMYECKHX BEIIeCTB (YrapHblid ras,
VIJIEKHUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HEramléHash W3BECTh, MUThEBas cOJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PAa3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUM KPUCTATUYECKONW PEMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh HEOPraHMUECKUX BEIECTB
M0 UX COCTaBY K OMpeAeNEHHOMY KIIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM()OTepHBIE THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLIUH;



C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMUYeCKuX 1eMeHToB . 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHYECKHX ODJIEMEHTOB M HX
COEMHEHUH MO nepuoaaM U rpynmnam llepuoanueckoil cucTeMbl XUMHUYECKUX 3iieMeHToB 1. U.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3JIMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHHE
FEHETUYECKON CBA3M MEXJy HEOpraHMYeCKMMHU BEIECTBAMU C IIOMOUIbIO YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY 3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIaCTHUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIa;

c(OpMUPOBAHHOCTh YMEHHUN NPOBOAUTH PEAKIMH, TMOATBEPXKIAIOIMINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPAaClO3HABaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKUCJIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKkuuii MOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOTO OaaHca ATUX PEaKLMid;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM HOHATHUS
«MaccoBas JI0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH TIa30B IPU XUMHUYECKHX
peakuusax, Macchl BelIeCTBAa MM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B PEAKIUHU BELIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
na0opaTOpHBIM 000PYIOBAaHUEM, A TAK)XKE MpaBUiIa OOpAILEHUs C BEIIECTBAMHU B COOTBETCTBUHM C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpEeAETCHHUE Cpeiabl
pPacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAILHOTO MHJIMKATOPA, BIUSHUE Pa3IMYHbIX (aKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peaKkIUH Ha
cynbdar-, kapboHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIePUMEHTATbHbIX
3amau no teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBUM C IPAaBWIAMU TEXHUKHU
0€301MacHOCTH NpH 0OpaIlleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(OpMAIHIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAaccOBOM KOMMyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHa SKOJIOTHYECKH LEIeCO00pa3HOro
MOBEACHNUS B OBITY U TPYIOBOH JEATEIBbHOCTH B LEISAX COXPAHEHHsS CBOErO 3/10pOBbA U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha nmpuMepax crocoOsbl
YMEHBILECHUS U IPEJOTBPALICHUS UX BPEIHOTO BO3/IEHCTBUS Ha OpraHU3M YeJI0BEKa;

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHUIA;

JUISL  CIIEMbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYIO cucteMy 00603HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyil.
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KosunyecTBo yacos DJIeKTPOHHbIE
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Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
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11 u [lepnoanueckas cuctema XUMHUYECKUX 3
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1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
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