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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepansbHOM TOCYIAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbl, H OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BUTHUSA
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHS OOy4aIOUIUXCS CPeCTBaMU y4eOHOro IMpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpeze. Peanusyercs xumuyeckoe o0pazoBaHue 00yJaromMUXCcsl Ha YpOBHE CPEIHErO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HA4YEHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOHW 0a3bl MaTepUaIbHOU KynbTyphl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMSI B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMUsS KaK HayKa CO3HMJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LENSMH M NPUHLIMIAMH CpeAHEro oouiero obpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KO TOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUH XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTr0 Martepuana u OOyCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHHUU BEIIECCTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHS O XUMUYCCKOU CBSI3H, KIACCU(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO OOILIero oO0pa3oBaHMsI TEOPETUUYECKHI Marepuan Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKUX MO3UIUiA,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIIIHOCTA ¥ 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIEecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIMIO U MPUMEHATh €€ JJIsl MOTIOJHEHUS] 3HAHUMN, pelleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaroumxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U peHIeHHs] MPOTHUBOPEUYHIl MeXay HOBBIMU (paKTaMU M TEOPETUUYECKUMH MPEIOChUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIMK, HEOOXOMUMBIX JUII TPHOOPETCHHS OMNbITa IPAKTHYECKOH U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPU  ONpENeTeHUH  COAepKaTeIbHOM
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJdbTypbl. C METOAMYECKOW TOUYKM 3pEHUsS TaKOM TMOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (dopmupoBaHWE CHUCTEMBI XUMHUYCCKMX 3HAHUA KaK BaKHEHIIEH COCTAaBIISIIONICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHUE S3bIKAa HAYKHU, YCBOCHHE M MOHUMAHHE
CYIIHOCTH JIOCTYIHBIX 0000IIEeHII MUPOBO33PEHYECKOTO XapaKTepa, 03HaKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHWE W pa3BHTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEHIECTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKHX SIBJICHUH, MMEIONUX MECTO B TMPHUPOJC, B TPAKTHUYECKOH U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHEC YMCHHA U CIOCOOOB JCSITEIHLHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOTO PKCIEPUMEHTA, COOIIOIEHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEII[ECTBAMHU.

Hapsimy ¢ atuM, copepikarenbHas XapaKTEpPHCTHUKA IIeTIeH M 3a7ad W3YYCHHUS MPEJIMETa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHEHTE COJIepKaHus oOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSAMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU JIJIS PEIICHHS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHHS MPOoOIeM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 06€3011aCHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONE30BAHUS, TMOMOTHEHHUS] DHEPTETUYECKHX PECYpPCOB M COXpPaHEHUs MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).

COIJEP KAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHHUE B MOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OPraHWYECKUX COCAMHEHUW (cHUCTeMaTH4ecKas)) U TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METOJIbI M3YYEHHUsl BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaOIIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, OOyTrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpoCTeHIne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKWe M XUMHYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAZl. DTUIIEH W MPOMUJIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BaKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peaxkyuu 2aio2eHUpo8anUs U HUMpOBaHuUs), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TAHBIE T'a3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METallaMH, TaJOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHeie CBs3M MEXAy MOJIEKyJIaMH ciupToB. JlelicTBUEe MeTaHOJa B 3TaHOJa
Ha OpPraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cIUpThI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa u
STHUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XAMUYECKHE CBOMCTBAa (pEaKlWU OKHCICHHS W BOCCTAHOBIICHHS, KaueCTBEHHBIC PEAKIINN),
MOJTy9YeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOeHHUE, PU3NIECKUE 1 XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHue. CreapuHOBass W OJIEMHOBAs KHCIOTHl Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX dPHUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buonorudeckas popb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Meau(ll), okucieHne aMMHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TIIOKO3bI), HAaxOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEUTI0I03bI.
duznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MpPEeBpalleHUi: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojia okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IpOBEIEHUE IPAKTHUECKONM paldOoThI: CBOICTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakmuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTcojep:Kalye oprannyecKkne coenHeHusl.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTump.

benku kak mpupoaHbIe BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAas U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: TUAPOIU3, ACHATypaIus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTabHbIE METO/bl M3YY€HHsI BELIECTB M UX IpeBpallleHuil: HalOirofeHue u
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypamus OeTKOB MpH HarpeBaHWUU, I[BETHHIC
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH



OcCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJINMEPHU3ALUs U NTOJIUKOHICHCALINSL.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMJIEHUE C
o0Opa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d NMpU M3ydyeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, SABJISIOUIUXCSA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHWE, HAaydHbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpus, aHaJdW3, CHUHTE3, KIaCCUPHUKAIMS, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBa, (PU3NUYECKUE BEIMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTINBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUME CPENICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHYeCKuH d7eMeHT. AToM. Snmpo aroma, H30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cucrema xuMuueckux osnementoB 1. .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoll cHCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABl XUMHYECKON CBs3UM (KOBaJEHTHas
HEeMnoJIApHas U TOJSpHAas, MOHHAsA, MeTajuinyeckas). MexaHu3mMbl 00pa30BaHUSI KOBaJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIJIOWAHBIE pacTBOpPBL. MaccoBast 1015
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHkmatypa HeOpraHMYECKUX
BellecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckass peakius. Knaccudukanus XUMHUYECKUX pPEaKIWi B HEOPraHMYecKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUM MPU XUMUYECKUX PEAKIIMSIX.



CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTUMbIe pEaKLIUH.
Xumuyeckoe paBHOBecue. DakTOpPbI, BIUSAIOINIME HAa COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle HlaTense.

DnexTponuTHdeckas aucconuaiysa. CuibHbIE W Cia0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0UHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepPUMEHTAIBHBIE METOJIbI M3yYeHHs BEHICCTB M UX IMPEBPAILICHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucreMa xuMmHuYeckux dnemeHtoB [[. M. MenneneeBa», u3ydeHUe
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/ieJICHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO HMHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MpPaKTUUYECKON paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

PacuérHbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM MOHSTUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxxenune HemetramnoB B Ilepuoanueckoil cuCTeME XMMHUYECKUX
anemeHnToB JI. 1. MeHnneneeBa W OCOOCHHOCTHM CTPOCHHS aTOMOB. Du3NUecKHe CBOMCTBA
HEMETAJJIOB. AJIUIOTPOTIHS HEMETA/UIOB (Ha IpUMeEpe KUCIopoaa, cepsl, hochopa u yriaepona).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOoB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCAUHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crnocoObl Noay4eHus MeTamuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEeHHsI BEIIECTB M MX [PEeBpALEHUI: H3yUYeHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJleHWE ¥  ONHMCAHHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJIOYEl, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METaJIIOB).

Pacuérnbie 3agaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecriedeHnr 3KOJOTHYECKON, SHEPTeTHUYECKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HaHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 O0OMMX HAayYHBIX TPUHIUINAX [POMBIIUIEHHOTO TMOJYy4eHHUS
BaKHEHUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMATEpHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMHs M 3[I0pOBbE 4YEJIOBEKAa: MpaBUjIa MCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuia 0€30MacHOT0 UCTIOIb30BaHUS MPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHUE KaK OOIIHMX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U MOHATHUM, SBISIOLUIUXCA CUCTEMHBIMU I OTJENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  TNEpHOAWYHOCTb,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUYECKHE BEJIMYMHBI U €IMHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  IPOMBIIIJIEHHOCTb, MeTaJlTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWSA K pe3yJabTaTaM OCBOCHHS OOYJarOIIUMUCS
porpaMM CpeaHero oO0Imero oopazoBaHus (JIMYHOCTHBIM, METAMPEIMETHBIM M MPEIMETHBIM).
Haydno-MeTonmveckoil OCHOBOW sl pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TMOJIXOJAOM B CTPYKTYypE JHMYHOCTHBIX
pe3yJNbTaTOB OCBOCHUSA IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero ooiiero o6pazoBaHus
BbIJICJICHBI CIIEAYIOIIHNE COCTABIISIIONINE:

OCO3HAaHHE O0YYaIOIIMMUCI POCCUHUCKON TI'pa)KTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00Yy4EHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIOYEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOCH AESATETHHOCTU
[[EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
00paszoBaHUs;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIAHBL.

JIM4HOCTHBIE pPE3YyNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M  BOCIUTATENFHOW JIEATENHbHOCTH B COOTBETCTBUUM C TYMAHHCTUYECKUMH,
COLIMOKYITYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U UJeaJaMH POCCHUIICKOTO
IpaXXIaHCKOTO 0O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIpaBUJIAMH TOBEACHUS,
CHOCOOCTBYIONIMMH TPOIIecCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JTUYHOCTH O0YJarOIINXCS.



JIM9HOCTHBIE PE3yAbTaThl OCBOCHUS MpEaMeTa «XUMHUS» OTPAXKAIT cPOPMUPOBAHHOCTH
OTBITAa TIO3HABATEIIFHOM M TIPAKTHYECKOW JEATENLHOCTH OOYYAIOIIMXCS 10 peaTu3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIEC B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUS 00YJArOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPABOTIOPSIKY;

MPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax W MPABUIAX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBC;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSITEILHOCTH TIPU CO3/IaHUU YUCOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 33144, BEITIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JIPYTHUX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YICOHOM JEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPHYECKOMY W HAyYHOMY HACIICJHIO OTCUSCTBEHHOU
XHUMUU;

YBOXCHHSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU WM IMPAKTUICCKOTO MPHMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTYDKCHUS HAyKH €CTh pPe3yJbTaT JJTUTSIBHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ IM03HABATCIIBHBIX MOTHBOB B TMIOJIYUCHHH W TOCIEAYIONIEM aHaJIHM3e
WH(OPMAIIAHN O MTEePEIOBIX JOCTHKCHHSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYaI[MHM, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUs, OPHUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
IIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TO3HUIHI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN STUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMs TIEHHOCTEH 370pOBOTO W 0e30MmacHOro oOpas3a JKH3HH, HE0OXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PM3MUECKOMY M TICUXHYECKOMY 3JI0POBBIO;

coOroIeHNs MpaBWJI OE30MacHOTO OOpaIIeHUsl ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HHU U B TPYIOBOM JIEATEIHLHOCTH,

MMOHUMAaHMs IICHHOCTH TPaBWJI HWHIWBUIYAJBHOTO M KOJUIEKTUBHOTO 0€3011acCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS alKOTOJI,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIEATeIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYECHUIO MPO(eccCHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBKEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHIUBUAYATbHOW TpPaeKTOpPUU OOpa30BaHUSA,
Oymymieit mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCcKOro BOCITUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HH Ha 3emiie;
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MOHUMAaHUS TII00aJBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIIEM, BIMSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM CPEBI;

0CO3HAHHS HEOOXOTUMOCTH MCIOIb30BAHUS TOCTH)KEHUH XUMHHU JJIsI PELICHHS BOTIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOIO HENPUATHS JICUCTBUM, NMPUHOCAIIMX BPEA OKPYXKAIOIIEH NPUPOJHON cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Musl PA3BUTOIO DSKOJOTHYECKOIO MBIIUICHUS, SKOJOTMYECKONW KYJIbTYPBI, OIbITA
NEATEIBHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHsS pPYKOBOJICTBOBAaTbCA MMM B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTUKU;

MOHUMaHMs cHenupuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTI'O MBILIEHUS, CO3/IJaHUU LIEJ0CTHOTO MPEJICTaBICHUs 00 OKpYyXKaroleM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUH JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U BaKHOUM POJIM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOU
KYJIbTYpbI, PEHICHUH II00aTbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTHYecKOM, MUIIEBOW M JKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreueHny yCIOBHUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKJIOTO 4iIeHa
o0111ecTBa;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTHM METOJOB IIO3HAHHA,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaIM3a U OOBSACHEHHUs SIBJICHUI OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaTh 000CHOBAHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKUE 3HAHUS U1 PELIeHUs NTpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIE0BATEIbCKOMN IEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iuyHbiX chepax npodeccnoHanIbHON
JESITEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaqMeTHble pe3ysbTaThl OCBOCHHUS Y4EOHOro mnpenMmera «XuUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYJAIOIIUXCA MEXKAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHayYHbIE IOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHON KapTUHBI MUpa
U cnery@uKy METoJI0B MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4yHbIH (aKT, MPUHLUI, TUINO0Te3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTue);

yHUBEpCajJbHble  y4eOHble  JeiicTBMs  (TO3HaBaTelbHbE,  KOMMYHUKAaTHBHBIE,
perynasTuBHbIE), obOecreunBarone (GopMupoBaHHe (QYHKIHMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;
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COCOOHOCTh  OOYYaIOIIMXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIMIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHbIe Yy4eOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUAMHU.

OgiaieHne YHUBEPCATbHBIMYU Y4eOHbIMU NMO3HABATEIbHBIMH 1eCTBUSIMH:

1) 6a30oBble JJOTHYECKHUE e CTBHS:

CaMOCTOSITEIbHO  (POPMYIHPOBATh M AaKTYaJM3WPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeNeNATh LEeNH MACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCTIONh30BaTh TPH OCBOCHHHM 3HAHWHA MPUEMBI JOTHYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble TMPHU3HAKH TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHNE MMOHITHUS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTA KIIacCU(DUKAIIUHN BEIIECTB U XUMUYECKUX PEaAKIINi;

YCTaHaBJIMBATh IPUIHHHO-CJIE/ICTBEHHBIE CBS3H MEXK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOWTH JIOTUYECKHE pACCYKICHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTPUBAEMBIX SIBJICHUAX, (OPMYITHPOBATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSATH B TpOIecce MO3HAHMS, UCIOIb3yeMble B XUMUH CHMBOJMUYECKHE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITFHBIE MPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYecKass (GopMyla, YpaBHEHHE XHMHYECKOW peakud — TpU pelIeHHH YYIeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUil.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHiA;

dbopMmynupoBaTh LETHM M 33JaYd  HUCCIEJOBAHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui GOopMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;

BIIQJIETh HAaBBIKAMHM CAMOCTOSITENIFHOTO IUIAHUPOBAHUS M TPOBEICHHS YYCHHUECKUX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY MOHUCKY METOJOB PEIICHHUS
MPAKTUYECKUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HWH(GOPMALMIO PA3NUYHBIX BUIOB U (OpM TpEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3IUYHBIE METOJbl IpPU TOUCKE M OTOOpe
uHbopManny, He0OX0AUMOI JUIs BBIMOJIHEHHUS YU4EOHBIX 33/1a4 ONPEeIEHHOTO TUIIA;

pUOOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMY MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHUIIbI, PUCYHKU U APYTHe);
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WCIOJb30BaTh HAYYHBIH S3BIK B KauyecTBE CpeAcTBa MNpu padoTe C XUMHYECKOU
uHboOpMalKeli: TPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHE) 3HAKd U
CHMBOJIBI, POPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.

OBiageHne yHMBePCAJIbHBIMM KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MpEeI0KEHHOM 3a/1a4H;

BBICTYIaTh C IPE3EHTALMEl pe3yabTaTOB IMO3HABATEIbHOU JESTENBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaninzanuu y4eOHOTO MpoeKkTa M (HOpMyIUpOBATh BBIBOJBI MO pe3yJabTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBAHMSI MO3ULIUN B X0/1€ 00CYXJIeHUSI 1 0OMEHa MHEHUSMHU.

OgiajeHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATENBbHYIO JIEATEIbHOCTb,
ompezenss €€ LeIu U 3a/add, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeaiaraeMblii aaropuT™ AEUCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM IMOTy4YeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEJIbHOCTH HAa OCHOBE caMoaHalu3a U
CaMOOILIEHKH.

MNPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJb, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYIIEpOIHBIH  CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHHYeCKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIe)Kalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATEIBbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITUCAHUU COCTaBA, CTPOCHUS U
MpeBpaIeHUN OPraHUYeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XMMHUECKYI0 CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHO) (GOpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;
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c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TpyIIe COeIuHEHUN
(YyrieBonopoipl, KUCIOPOJ M A30TCOAEpXAILKUE COEIAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWIICH, STHJICHIJIMKOJb, TJIHIEPHUH, (eHOoN, (GopMaibAerui, ameTaibIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
KpaxmaJl, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHbBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTpOCHHE, (UINYECKHE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLEPHH, (EHOJI, aleTalbIern, MypaBbuHasi U yKCyCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojio3a, aMHMHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMHBIM Ta3, Yroiib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

C(OPMHPOBAHHOCTh YMEHHM MPOBOAMUTH BBIYUCICHHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIH IPOAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
[IO3HAHUA, MCIOJIb3YEMBIX B XHMUU TPU M3Y4YEHUH BEILECTB M XUMHYECKHX SBJICHUHN
(mabmroieHne, W3MEpEHHe, OKCICPUMEHT, MOJICIUPOBAHUE), WCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IPaBUia MOJIb30BAHUS XUMUYECKOH MoCynoil u
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe IpaBUiia OOpAIEHHUs C BEIlECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSAMU TI0 BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHHuss OpraHUYEeCKUX BEIECTB MPH HArpEeBaHHUM, MOJYYEHHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAeHATypauus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C IPaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
pyu 0OpallleHu! C BEIIEeCTBAaMH M J1a00paTOpHbIM 000PYAOBAaHUEM, MPEACTABIATh PE3yIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (OopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(bopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYTrUX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBbHOCTH B LEISIX COXPAaHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AECUCTBHUS Ha >KUBBIE OPraHU3MbI
OTpeNieN€HHBIX OPraHMYeCKUX BeUIlecTB, MOHMMas cwmbici mokazatens [IJK, moscHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;
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I OOYYaloIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTDH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BAaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass uW HEOpraHuyeckas XUMUsD»
OTpaXKaroT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JUYHOCTH, €€ (YHKIHMOHAJIBLHOM TpaMOTHOCTH, HEOOXOIMMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, M30TOTI, S-, P-, 0- 3JIeKTpOHHBIEC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKass  peméTka, THIBI XMMHYECKHX  PEaKIUi, pacTBOp, OJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacCChl BEIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS DHEPTHU MPH XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalue B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(akToNOrMuecKre CBEJIEHUsI O CBOWCTBAX, COCTaBE, MOJYYEHUH U 0€30MacHOM HCHOJIb30BaHUU
BYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPU ONMHMCAHUUA HEOPTaHUYECKHX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JISi COCTaBICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIii ras,
YIJIEKUCHIBIA Ta3, aMMHaK, raméHasi U3BECTh, Herami€Has W3BEeCTb, MUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAENsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOM CBSA3H (KOBaJCHTHAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPHUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHMI pacKpblBaThb CMBICT Tepuoandeckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuoaoB Ileproanyeckoit cucteMbl XuMuueckux annemeHToB /1. .
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, J-3JEKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
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COCIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHUYECKHUX 3i1eMeHToB 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

C(OPMHUPOBAHHOCTh YMEHHS KJIacCH(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(QQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIaCTHIO KaTalu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKLUUH Pa3IMYHBIX THUIIOB, TIOJTHBIE
U COKpaII€HHBIC YPaBHEHUSI PEaKIWi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPXKAAIONNE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pACIO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auuHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMHUPOBAHHOCTh YMEHHUH XapakTepHU30BaTb XWMHUYECKHE IMPOILIECCHI, JIeKAIlUue B
OCHOBE IPOMBIIIJICHHOTO MOJIy4E€HUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke c(OPMHUPOBAHHOCTD
MpecTaBiIeHU 00 OOMMX HAay4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTE YMEHHMH IPOBOAUTH BBIYMCICHUS C MCIOJb30BAaHUEM HOHATHS
«MaccoBas JIOJsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B IPU XUMHUYECKHUX
peakumax, Macchl BeleCTBAa MM 00BbEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
uu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIECTB, IPEBPALECHUS U COXPAaHCHMSI SJHEPTUU;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IPaBUia MOJIB30BAaHUS XMUMUYECKON MOCYIOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe IpaBuUiia OOpAIEHUs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMU 1O BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe INEpOKCHJIAa BOJOPOJA B MNPHUCYTCTBUM KaTalnu3aropa, OIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOLIbIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHUYECKOW pEaKlMu, peaklMy HOHHOro oOMEeHa, KayeCTBEHHbIE DPEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHbI, HA KATUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTATbHbIX
3ajay mo TtemMaMm «Metawub» U «Hemeraymibl») B COOTBETCTBUH C IpaBWIAMH TEXHUKHU
0€30I1aCHOCTH MPH 0OpaIlleHUH C BEIECTBAMHU U JJAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3yiabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOopMyJIUpPOBAThH BHIBOJIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYK HH(OpPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MaccOBOM KOMMYHMKauuu, WHTepHeT u
JpYrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpPYKaIOIlleH IPUPOJHON Cpenbl, 0CO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIECTB, MOHUMasi cMbica mokazatens [1JK, mosicHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHHS UX BPEJHOTO BO3JCHCTBUSA HA OPraHU3M YEJIOBEKA;
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JJIA OGy‘-IaIOH_[I/IXCSI C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3J0POBLA: YMCHHUC NPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAaHUs BCIIECTB U XUMHUYCCKHUX SIBJIGHHﬁ;

UL CIeNbIX U CJIA00BHIAIUX OOYYarOIMIUXCA:

TOYCUYHYIO cucTeMy o6o3HaueHuit JI. bpaiins ms 3anucu XuMmudeckux GopMyiL.

TEMATHYECKOE IINTAHUPOBAHHUE

YMEHHE WCIOIb30BaTh pelbedHO-

10 KJIACC
KoaunyecrBoyacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U
n/m | TeM NPOrpamMmel Bcero Kontpo | Mpaktu | (mu¢ppossie)
JIbHBIE yeckue | 00pa3oBaTesibHbIE
padoTsl | paboThl | Pecypchl
Pa3nen 1.Teopernueckue 0CHOBBI OPraHUYeCKON XMMHH
[Ipeamer opraHn4ecKoON XUMHH. bubnuoreka [IOK
1.1 | Teopus cTpoeHHs OPTaHUIECKUX 2 0 0 https://m.edsoo.ru/d
coenuHeHuit A. M. byrieposa 69df650
Wroro mo pazueny 3
Paspea 2. YrieBoaopoabl
o bu6moreka [IOK
2.1 TpenenbKele yriaesoioposs: 2 0 0 https://m.edsoo.ru/d6
ATKATHbL 9df650
bu6moreka [IOK
2.2 | HempenenbHBIE YTIICBOIOPOIBI 5 0 1 https://m.edsoo.ru/d6
9df650
bu6moreka [IOK
2.3 | ApoMatuyecKkue yriieBoJ0pO/ bl 2 0 0 https://m.edsoo.ru/dé
9df650
[IpupoiHbIE UCTOYHUKHT bubnuorexa [JOK
2.4 | yriueBoJopoI0B U UX 2 1 0 https://m.edsoo.ru/d6
nepepadboTKa 9df650
Hroro mo pazgeny 11

Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeJuHeHUust

bu6mmoreka [IOK
3.1 | Couprel. eHou 3 0 0 https://m.edsoo.ru/d
69df650
bubmuoreka [[OK
3.2 Anbnemmé. Kap6OHO£He 5 0 1 https://m.edsoo.ru/d6
KHCI0ThI. CII0KHBIE 3PHPBI 0df650
bubmuoreka [JOK
3.3 | YrieBosl 3 1 0 https://m.edso0.ru/d6é
9df650
Hroronopazneny 11
Paznen 4. A3oTcoaepakanye OpraHu4ecKue CoOeJHHeHHUs1
bu6mmoreka [JOK
4.1 | AMuHBI. AMUHOKHCIIOTHL. benku 3 0 0 https://m.edsoo.ru/d
69df650
Utoro no pazueny 3

Pa3nea S. BbIcOKOMOJIEKY IS PHbIE COeIHHEHUS

5.1

BLICOKOMOJ'ICKyJBIpHLIC

7

1

0

bu6mmoreka [JOK
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COEIMHEHUS https://m.edsoo.ru/d
69df650
Hroro no pazneny 7
bubnuoreka [IOK
Obimee KoIUHECTBO HaCOB N0 34 3 2 https://m.edsoo.ru/dé
porpaMme 9df650
11 KJIACC
KosunyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U K o (undpoBbIe)
n/m | TeM NPOorpaMmblI Bcero OHTPO paktu | (AOP
JIbHBIE yeckue | o0pa3oBaTesibHbIE
padoTsl | paGoThl | PeCypcChI
Pasznes 1.Teopernueckue 0OCHOBbI XMMUM
CtpoeHue aToMOB. bubnuorexa [JOK
[Tepuonnueckuii 3aKOH U https://m.edsoo.ru/2d
1.1 | Ilepuomuueckas cucrema 2 0 0 d57f24
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
bu6moreka [IOK
1.2 Crpoenue BemecTsa. 4 0 0 https://m.edsoo.ru/2d
MHuoroo6pa3ue BenecTs d57F24
bu6moreka [IOK
1.3 | XumMudeckue peakiuu 8 1 1 https://m.edsoo.ru/2d
d57f24
Hroro mo pazgeny 14
Pa3znes 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 | Metamisl 4 0 1 https://m.edsoo.ru/2d
d57f24
bu6mmoreka [JOK
2.2 | Hemeramsl 6 1 1 https://m.edsoo.ru/2d
d57f24
CBs13b HEOPraHUYECKUX H Bubmuorexa LIOK
2.3 1 0 0 https://m.edsoo.ru/2d
OPraHUYECKUX BEIIECTB 45724
Wtoro no pazueny 11
Paszgea 3. XumMus u KU3Hb
bubmuoreka [JOK
3.1 | XuMus u )KU3Hb 9 1 0 https://m.edsoo.ru/2
dd57f24
Wtoro mno pazueny 9
bu6mmoreka [JOK
Obimee KoTMECTBO HaCOB M0 34 2 3 https://m.edsoo.ru/2d
porpaMme 45724
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MPOILIECCA
O6si3aTebHbIE YUeOHbIe MATEPHAJIBI I YYeHHKA
» Xumus, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o6mectBo «M31aTenbcTBO
«IIpocsemeHue»
» Xumus, 11 xnace/ Pymutuc I'.E., ®enpaman @.I'., AkimonepHoe o6miecTBo «M31aTenbCTBO
«IIpocsemenne»

MeToauyeckne MaTepUAJIbI AJsl YUUTEJIs

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o6miecTBo «M31aTenscTBO
«IIpocsemenne»

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., Akmoneprnoe ooiectso «M3aatenbeTBo
«IIpocsemenuey

Mudposbie 00pazoBaTe/ibHbIE peCypPChl M PeCYPChl CeTH UHTEPHET
Martepuanst ®I'NC «Mosikona»
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