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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMUM Ha YPOBHE CPEIHETO 00IIero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBieHHBIX B DeneparbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaqu3yonmx OCHOBHbBIE
o0Opa3oBaTeNbHbIE MMPOrPaMMBI, 1 OCHOBHBIX TMOJIOKEHUH «CTpaTteruu pa3BUTHS BOCIHHUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsukenue [paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUIO 00IIeH CTpaTeTnu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJarOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenMeTa «XHuMHUSD»
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyainbHble nosoxernus I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEp KaHUs, PE3YJIbTaTOB OOYUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOH 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM peau3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaK)Ke 9KOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpeje.
Peanmuszyercs xumuueckoe oOpa3oBaHuME OOydYaOIIMXCS HA YPOBHE CpeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTO
ompejieNieHbl B MpOrpaMMe MO XUMHHM € YYETOM cHerupUKd HAyKH XUMUHU, €€ 3HaueHus B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON JKU3HMU OOIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpeJHEero oOuiero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0COOYI0 POJib B COBPEMEHHOM
LUMBUIIU3AMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIJaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy>KaroleM MUpe KakK O €AMHCTBE IPUPOIbI U YeJIOBEKa, KOTOpoe GOpMUPYETCs B XMMHUH Ha
OCHOBE IOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpA, OCO3HAHUS B3aWMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOACUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaJla HEOThEMIIEMOU
4acTbI0 MUPOBOM KyIbTYpbl, HEOOXOIMUMBIM YCIOBUEM YCIIEUIHOTO TPyAa U KU3HH Ka)J0TO
yiieHa oOmectBa. CoBpeMeHHass XHMMHUS KaK HayKa CoO3UJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUW HampaBjeHa Ha pelIeHUEe TIJI00albHBIX MPOOJIeM YCTOWYHMBOIO pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, IKOJOTHUECKON O€30IaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yUeHHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
POJOJDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHH (C BKIIOUEHHEM
3HaHUH U3 001IeH XUMHH) U OpraHMYECKON XUMUU. POPMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TpeMeTa 00ecreunBacT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmueckas
XUMHEs» COPMHUPOBAHA B MPOTPaAMME MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
y4eOHOTO Marepuajia U OOYCIIOBIICHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCSl HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHnyecko XUMHUU TMOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINY.

[Ton HOBBIM YIJIOM 3peHHsI B NpeaMeTe «XHUMHs» 0a30BOTO ypOBHS pacCMaTPHBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKkTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMUS» 00yJaromMMCs MPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHA,
riy0Xe TMOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromieil 1o
0OBSCHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COACPKAHUS, HWMEIOIIUMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIJIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxanue
yueOHOoro mpeamera « XUMUs JaHHOTO YPOBHS M3YUYCHHsS] OPUEHTUPOBAHO Ha (GOPMHUpPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUSI (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb IPUPOAHBIX SIBJICHUN IMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMU MPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nutane perienus 3a1a4 BOCHUTaHUS, Pa3BUTH U COITMAIN3AINN O0YJYarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K OMNPEIEICHUIO COJEPKAHUS M TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX JEHCTBUM, HMMEIONINX 0azoBoe
3HAUEHUE ISl PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
00paboTku UWHpOpMAIK, HEOOXOMUMBIX JUIsi NPUOOPETEHHUs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHUMUHU.



B mpakTtuke mpenoiaBaHus XMMUU KaKk HA YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs, TaK U
Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHus, MPH OTPEACIICHUH COCPKATSILHON XapaKTePUCTUKH
[ene W3ydeHHs IMpeaMeTa HampaBlIeHUEM TEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (QopMHpOBaHME OCHOB XMMHUYECKOW HAYKH Kak o0O0JIacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKOM ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH
KyIbTypbl. C METOIUYECKOW TOYKHM 3PEHHSI TaKOW TOJIXOJ K OMPEICIICHUIO Teliel H3yYCHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS TpeaMeTa «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXKaT KITFOUEBBIC MOHSITHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX ITO3HAHUS BEIIECTB U
XHUMHYECKUX PEAKIUH, HEOOXOIUMBIX JUISI IPHOOPETEHUS YMEHHUA OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMHUYECKHUX SBJICHHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KH3HU,

e pa3BUTHEC YMEHUW W CHOCOOOB JICATCIIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIOJCHUEM TIpaBUi 0e3011acHOTO
o0OpaleHus ¢ BEeIeCTBAMH.

Hapsiny ¢ atuM, coaepkarenpHas XapakTepUCTUKa LieJe U 3a7ay U3ydyeHus MpeaMera B
MporpaMMe Mo XMMHU YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasoranus. CeroHs B MPENO aBaHUN XUMUHU B OOJIBIICH CTEIeHN
oTaéTcs MPeaNOoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OpUEHTUPOBAHHOM
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHWUW, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CHOcOO0aMHU M YMEHHUSIMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOM )KU3HU JIJIS1 peLICHHs] MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTUM mpu uM3ydeHMHM TMpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIM U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCJIIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpoodiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XUMUH, a TaKXkKe Ui OICHKHU C
MO3UIIUI PKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX IIPOIIECCOB
Ha OpPraHM3M 4YeJIOBeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHaliu3a YUeOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(dhopMHpOBaHKE U PAa3BUTHE Y 0OYUAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCS YOKAEHHOCTH B TYMAHUCTUICCKOW HAITPABICHHOCTH XUMUH,
e€ BaKHOW pONM B PEHICHWU TIOOATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUSA DSHCPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OEpPEKHOTO OTHOIICHHUS K TIPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MTPHUOOPETCHHSI
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAaHUU I NPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM mmaHe cpemHero obmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON obaacTu «EcTecTBeHHO-Hay4HbIE PEAMETHD.

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3y4eHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmrero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HeziemIO).

COJAEPKXAHUE OBYUEHUSI
10 KJIACC
OPITAHMYECKASI XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKOH XUMUH

[IpeameT oprannyeckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B TOJYUCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHruueckux coequHennit A. M. byrtieposa,
e€ ocHOBHBIC mMOJOXKEeHUsI. CTPYKTypHBIE (OPMYJIBI OpPraHUYECKUX BeHIeCTB. [ OMoOOTus,
n3oMepusi. XUMHYECKas CBSA3b B OPraHUYECKUX COCTMHECHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3H.

[IpencraBnenue o knaccuukanuyu opraHuYecKux BeniecTB. HoMeHkIaTypa opraHu4ecKux
COCTMHCHUH (CUCTEMAaTHYECKas ) M TPUBUATbHBIC HA3BAHUS BAKHEHIIINX MTPEACTABUTENCH KIIAaCCOB
OpPraHUYECKUX BEIIECTB.

DKCHeprUMEHTAIbHBIC METObl M3YUYCHHsI BEIICCTB M WX IMPEBpAICHUI: 03HAKOMJICHHUE C
o0pasramMu OpraHMYeCKUX BEIISCTB M MaTepHallaMHd Ha MX OCHOBE, MOJCIUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOIIOJCHHE W ONUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPraHUYECKUX BEIIECTB MTPU HarpeBaHuHM (IJIaBJIeHHEe, OOYTJIMBAaHKUE W TOPCHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTraH W 3TaH — MNPOCTEUIINE
MPEACTABUTENH aJIKaHOB: (PU3MYECKHE U XUMHUCCKHE CBOMCTBA (PEaKIIMU 3aMEIICHUS U TOPCHHUS),
HaX0XJICHUE B IPUPOJIe, MOTYICHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN P, DTWICH U MPOMUJIEH — MPOCTEHIIINE
MPEACTABUTENN QJIKCHOB: (DM3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiMM TUAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALIiN), IOJyYeHUE U IIPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
CBO¥CTBa (peakius noaumepusanun). [lonydeHre CHHTETUYECKOTO KaydyKa U Pe3HHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHs, TOMOJOTHYECKHH psil. AUETHIEH —
MPOCTEHIINI TPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3MUECKUEe U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHS), TIOJIyUYEeHUE U IIPUMEHEHUE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3MYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJOr€HUPOBAHUSI U HUTPOBAHHUS), MOJYy4YEHUE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuyeckue ceolcmea (PeaKyuu 2aio02eHUpO8anus U HUMpOBaHUs), noiyyeHue u



npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKkas CBS3b MEXIy  YIJI€BOJOPOJAMH,
MIPUHAUIEKAITIMU K Pa3IMYHbIM KJIaccaM.

[TpupoHBIe UCTOYHUKH YTIEBOJIOPOJOB. [IpuponHbIi ra3 U MONMyTHbIE HEPTSIHBIC Ta3bl.
HedTb u e€ npoucxoxaenue. CnocoObl mepepaboTKi HEPTH: IIEPETOHKA, KPEKUHT (TEPMHUUECKUA,
KaTaMTHYecKuil), mmponu3. [IpogykTsl mepepaboTkM HepTH, WX [PUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKThI €ro nepepaboTKu.

DKClepUMEHTAIbHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAlllEHUIl: 03HAKOMJICHHE C
o0Opa3maMu 1mIacTMacc, KaydyKoB U pe3uHbl, KoJulekuuu «Hep1b» u «YToam», MoAeInpoBaHne
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHHE IPAKTHYECKOW pPAOOTHI:
II0JIy4EHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMUCTB.

Pacuérnbie 3amaun.

Bbrunicnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, oOBbEMa, KOJIMYECTBA
MCXOHOTO BEIIECTBA WM ITPOJAYKTA PEAKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJ: CTPOEHME, (uU3nuecKue u
XMMHYECKHE CBOWMCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJaMH, TOpPEHHE),
npuMeHeHue. BonopoaHeie cBsA3M MEXIy MOJIeKyJaMu cnuproB. JlelicTBUe MeTaHoa U 3TaHOJIa
Ha OpraHHu3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHL. OTUJICHIJIMKOJIb W TIULEPUH: CTPOEHHE, (U3HYecKHe Hu
XMMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METaJJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOAQTOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

®deHoJT: CTPOCHHUE MOJICKYJIBI, (PU3NYECKHE U XUMHUUYECKHUE CBOMCTBA. TOKCHYHOCTH (peHoI1a.
[Ipumenenne ¢eHoa.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]I: CTPOEHUE, (QU3UUYECKHE U
XMMHYECKHUE CBOWCTBA (pEaKiUH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIC DPEaKIIHH),
MOJIy4EHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAS U YKCYCHasl KHCIIOTBHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBa, 00IIME IS KJlacca KUCIIOT, PeaKIus
sTepudukanum), MoyydeHue u mnpuMmeHeHue. CreapuHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICHIUX KAPOOHOBBIX KHUCIIOT, UX
MOHOIIEeE JEHCTBHUE.

CrnosxHble 2pUpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruosornueckas posib )KUpPOB.

VYrneBojpl: cocTaB, KiacCU(pHUKaAIUs YIIIEBOIOB (MOHO-, TU- U MOIHcaxapubl). I moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoeicTBue ¢ ruapokcuaom meau(1l), okucienne aMMuaqHbIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccraHOBNIEHHME, OpOXKEHHE TJIOKO3bl), HAaXOXXJEHHWE B IpPHUPOJE, MPUMEHEHHE,
ouonornyeckas poib. otocunres. PpykTo3a Kak U30MEp IITHOKO3bI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe KpaxMalia U IEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJ0M).

DKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: NPOBEIACHUE,
HaOMOJIeHNe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKHUcIeHHe dSTaHona okcuaoMm wmenu(Il)), mMHOrOoaToMHBIX
CupTOB (B3auMojelicTBue TimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue



aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom meau(Il), B3aumoeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaum.

Bbluncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OTHOTO
13 UCXOJIHBIX BEIECTB WUJIM MPOJIYKTOB PEaKIUu).

A3oTCcoepKale OpraHndeckie COeMHEHMUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHu4YeCKHe coeTuHeHUs. PU3NUecCKue U XUMHUYECKHUE
CBOMCTBAa aMHUHOKHCIIOT (Ha mpuMepe MMLMHA). buonoruueckoe 3Hau€HUE AMMHOKHUCIIOT.
[TenTuaer.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB: TUAPOJIN3, JAEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCTTKHU.

DKclepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IpEeBpalleHUl: HaOmoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauusi OENKOB IpU HarpeBaHUM, LBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHble cOeIMHEHHU s

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alH, CPEeaHsAs MoJIeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

DKcrepuMEeHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB M MX IMpEBpallleHUil: 03HaKOMJIEHHUE C
oOpa3iamMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexXnpeIMeTHBIX CBS3€i NMPU M3y4eHUHM Oopranudecko xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIHOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, Tak W
MOHATHH, SABISIOMUXCA CUCTEMHBIMU IS OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupukKalus, MEePUOJUYHOCTh, HAOIIOJCHUE, H3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3zuka: MaTepusi, SHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHB,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NUeCKre BETMUMHBI U MHUIIBI KX
H3MEpEeHUsl.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHBIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHooTHs: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHUS, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpenaparhl, MaTepralibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMUH
XuMu4yeckuil sneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs 00OJIOYKA.
DHepreTudeckre YpoBHHU, IOJyPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anmeMeHThl. OcoOeHHOCTH
pacmpesenieHus: IEKTPOHOB MO OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.



Ilepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XxumMudeckux sieMeHtoB JI. M.
MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u [lepumoanueckoil cHUCTEMBl XUMHUYECKHX
aneMeHnToB JI. V1. MenzneneeBa ¢ COBpPEMEHHON TEOpPHUEHl CTPOEHMS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CI0KHBIX BEIIECTB
110 TpyIIaMm M rnepuojiaM. 3HaueHHe NepUOAUUECKOT0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHUECKOM CBs3UM (KOBaJEHTHas
HETOJISIpHAs. W TIOJIApHAsi, MOHHAs, METaIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBsa3p. BajgeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYISPHOrO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIMbBl KPUCTAJUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUNA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonatne o gucnepcHsIX cucreMax. MICTHHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coequHeHni. HoMeHknaTypa HeOpraHnyeckux BEIIeCTB.
I'eneTnveckas CBSI3b HEOPraHWUYECKHUX BEIIECTB, MPUHAIICKANUX K PAITMYHBIM KJIACCAM.

Xumuyeckass peakius. Krmaccupukanus XUMUYECKMX peakiuil B HEOpPraHW4ecKou Hu
OPraHNYeCKOM XHMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs W IPEBPAILCHUS
SHEPTUH MPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTUMble peakluu.
Xumuueckoe paBHOBecHe. DakTOpPbI, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latense.

OnexrpoauTtnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTbl. Cpena BOJIHBIX
PacTBOPOB BEILECTB: KHUCIIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3Yy4EHHUs BEUICCTB M UX IPEBPALECHUN: NEMOHCTpaLus
tabmun «llepuonmueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», usydeHue
MoJieNell KPUCTAJUIMYECKUX peIETOK, HAOMIOACHHWE U OIMCaHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIOKEHHE IEPOKCHAA BOAOPOJA B NPUCYTCTBUM KaTalau3aropa,
OIPEEIICHUE CPEeAbl PACTBOPOB BEILECTB C INOMOIIBI YHMBEPCAJIBHOTO MHIUKATOPA, PEAKLUU
HMOHHOTO OOMEHa), IpOBEJEHUE MpaKTHUeCKOW paboThl «BimsHue pa3iauuyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnbie 3agaun.

Pacu€rbl 10 ypaBHEHHUAM XMMHUYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKHAE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IIOHSTHS «MAcCOBas JOJIS BEIIECTBAY.

Heoprannuyeckasi xumms

Hewmerannel. [Tonoxenne Hemeramuios B [lepuoandeckoil CuCTEME XMMHYECKUX JIEMEHTOB
J. 1. MenneneeBa u o0coOEHHOCTH CTPOE€HUS aTOMOB. Du3MUECKUE CBONCTBA HEMETAJUIOB.
ANoTponus HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepbl, ocdopa u yriaepona).

XUMHUECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (TaJlOreHOB, cephl, a3oTa, (ocdopa,
yriiepoJa U KpeMHHUs) U UX COETUHEHUH (OKCHA0B, KUCIOPOICOAEPIKAIIUX KHCIOT, BOJIOPOTHBIX
COEJIMHEHUN).

IIpuMeHeHrEe BaXKHENIIUX HEMETAUIOB U UX COCIUHEHUN.

Meramisl. Ionoxenue merainos B Ilepruoaudeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOrmiue



¢u3nveckue cBoiictBa MeTayuioB. CIUIaBbl METALIOB. DIIEKTPOXUMUYECKUN DSl HANPSHKEHUN
METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpWil, Kalui, KaJlbIMi, MarHuw,
QITIOMUHUM, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmrre cnocoObl mosrydeHust MeTauioB. [IpuMeHeHre MeTayuioB B OBITY U TEXHHKE.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HMX TMPEBPALICHUN: H3ydeHUE
KOJUIEKIUH «MEeTallIbl M CIUIaBbI», 00Pa3[0B HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4,
HaOJIFOJICHUE W ONHCAHHWE JICMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUC
TUAPOKCHIA ATIOMUHUS C PAaCTBOPAMHU KUCJIOT M HIEJIOYEH, KAYECTBEHHBIE PEaKIUU HAa KAaTHOHBI
METaJIOB).

Pacuérnbie 3amaun.

Pacuérer Mmacchl BeriecTBa min 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WU 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUM BEIIECTB, pacu€Thl MacChl (00HEMa, KOJTMUECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIINH, €CITU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KU3Hb

Ponp xumun B 00ecTiedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAUIUHBL. [IoHATHE O HAyYHBIX METO/IaX ITO3HAHUS BEIIECTB U XUMHUECKUX PEAKITUH .

[IpencraBnenus: 06 0OMMUX HAYYHBIX TPUHITUTIAX TPOMBIIIIIICHHOTO TTOJTYIeHUS BAXKHEUIITUX
BEIIIECTB.

UenoBek B MHpe BEIIECTB W MaTEPUAIOB: BAKHEHIIME CTPOUTEIbHBIC MaTepHaIbI,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPackd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKUE U MUHEPAIbHBIC YA0OPCHHUSI.

XuMUsST U 3[I0pPOBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 6€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzarust MeXnpeIMETHBIX CBSI3€H MPU M3YYEHUU OOIEH W HEOPraHWYECKONH XUMHUH B
11 kyacce ocymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABJISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMK,

OO0mue ecTecTBEHHO-HAYYHbBIC TTOHATHS: HaydHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CUHTE3, Kiaccu(duKanus, TMNePUOJUIHOCTb, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
HU3MEpEHHUE, SIBJICHHUE.

dusuKa: Marepus, PHEPrusi, Macca, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
Pao0aKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUI ypOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHIE BETMYUHBI U SAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buosorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPTraHU3ME.

I'eorpadust: MuHEpabl, TOpHBIE TOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONOoTHs: XUMUYECKas MPOMBILIIEHHOCTb, METAJLTYPrHusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTepuaioB, CEIIbCKOXO03AMCTBEHHOE MpoOn3BOACTBO, nUIcBas MMPOMBIIIIICHHOCTD,
(bapMaHeBTquCKaﬂ MMPOMBIIJICHHOCTD, IMPpOU3BOACTBO KOCMCTHUYCCKUX npernaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuralios, QJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS



JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3ylbTaTaM OCBOCHUS OOYYArOIIUMUCS
MpOrpaMM CpenHero odmero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meToanueckoii OCHOBOM Uil pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus ABISETCS CUCTEMHO-AESTEIbHOCTHBIN MMOAXOI.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
Pe3yIbTaTOB OCBOCHHS TPEIMETa « XMMHS Ha YPOBHE CpeTHET0 00I1Iero 00pa3oBaHusI BBIICICHBI
CJIEYIOIIME COCTABJIAIOIILE:

O0CO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaKTAHCKOW HMIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYLIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4uue TMPaBOCO3HAHMS IKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUS PEAMETa « XUMHS TOCTUTAIOTCS B €IMHCTBE y4eOHOM
Y BOCITUTATENIBHOM NEATENHHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMH, COI[MOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M UJAEaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMH M INPABMJIAMH IOBEJCHMSI, CIOCOOCTBYIOIIMMHU IpoIieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OMbITA T03HABATEIbHOM U IPAKTUYECKOH JESITEIbHOCTH 00YyUJaIOIMXCs 10 peaTu3alik IPUHATHIX
B 00III€CTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U IIPaBONOPSAKY;

IIPEJICTABICHUS. O COLMAIbHBIX HOPMAax M IPaBWIAX MEKIUYHOCTHBIX OTHOLICHUM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 3a/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJIECOUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B 0O0JACTH TEOPUHM M MPAKTUYECKOTO NPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJbTaT UIMTENbHBIX HaOINI0JCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/a YYE€HBIX U IPAKTUKOB;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHaIU3e
MHGOpMAIIUU O EPEAOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIEHUBATh CHUTYAIlUH, CBS3aHHBIC C XUMHUYECKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IIOBEICHUE W IOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUNA STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMaHUS I[IEHHOCTEH 310poBOTO M Oe30macHOro obOpas3a >KHW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIOICHHS TIPaBWJI OE30TIACHOTO OOpAaIeHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
YKU3HHU U B TPYIOBOM JEATEIHHOCTH,

MMOHMMAHMSI [EHHOCTH TMPAaBWJI HWHIWBUIYAJIBHOTO U KOJUICKTUBHOTO 0€30IacCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECJACTBUN W HENPHUATUS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JESATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTHYSCKUX 3a/lad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUIECKOMY H3YYCHHIO MPOGECCHUi pa3IMdHOTO pOja, B TOM YHCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yabTataM TPYJA0BOH JACSITCIBHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHINBUAYAIbHOU TPAEKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U pean3alii cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS IKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHON CPEIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

aKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCSAIIMX Bpell OKpYyXKarolleil MpUpoIHON cpene,
YMEHHUsI TPOTHO3UPOBATh HEOIArONpUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpPEIIPUHUMAEMBIX
JICCTBUN U IPEJOTBpAIIAThH HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeIbHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

cOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIoIIeM
MHpE KaK O €JIMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOMH,
SHEPreTUYECKO, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecreYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: IIOHUMAaHHs CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJYYaeMble 3HAHUS IS
aHaJi3a U OOBACHEHHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aK/IFOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOLIUXCS JaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl peLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON e TENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHUM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IudHBIX cepax mpodeccuoHaTbHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I8 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAyYHBIC TTOHATHS, OTPAKAIOITHE 1IEJIOCTHOCTh HAYYHO W KapTHHBI MHPa
U crerpuKy METOJIOB TTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SIBJICHUE, MPOIIECC, CUCTEMa, HAay4HbIH (DAKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
peryiasTuBHbIC), obecrieunBarome GopMUpoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATBHOM KOMITETCHITMHU 00yYalOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS  HCIOJL30BaTh  OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWS M YHUBEpPCaJIbHbIC Yy4YCOHBIC NEHCTBHS B IIO3HABATCIBPHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornvecKue AecTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIIENSTH
XapakTepHble TPU3HAKK TMOHSATHA W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TIOHITHS U1 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHiA;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIC CBSI3U MEXKY U3Y4aeMbIMU SIBICHHUSIMH,



CTPOMTH JIOTHYECKHE PACCYKICHHS (HHIYKTUBHBIC, I€TyKTUBHBIE, [10 AHAJIOT'HH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BBHIBOJBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHHU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peakmuu — TPU PEIICHHHd YYeOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEJIbHbIE ITPEJICTaBICHUS JJIs1
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€EN0BaTENbCKUE eCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (opMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM Ipoliecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TOMYJIsIpHAs
JUTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U HOPM IPEACTABICHHU I, KpUTHUECKHU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

(dbopMynHUpoBaTh 3alpoChl U NPUMEHATh pPa3IUYHbIE METOJbl IPU IOUCKE M OTOOpe
nHpopMalny, HeOOXOAUMOM [UIs BBIIIOJIHEHUS yU4EOHBIX 3a/1a4 ONPEEeIEHHOTO TUIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpPMY NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MeEXIpeAMeTHble ((pU3UUYecKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIbl, aO0OpeBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3aauH;

BBICTYNaTh C MpE3eHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU BBINOJHEHUHM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOro InpoekTta U (OpMYIHPOBATH BBIBOJBI 0 pPE3yabTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIACOBAaHUS MO3ULIUI B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:



CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEe0OXOAUMOCTH KOPPEKTHPOBAThH
IpeUlaraeéMblii AITOPUTM JCHCTBUM MPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH EATEIIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndyeckas XuMUsD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYUYHON
KapTUHBI MUPA, POJIU XUMHUU B TO3HAHUU SIBICHHUM MPUPOJIBI, B (GOPMUPOBAHUN MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid penieHus
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOMN CpeAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIiue
MOHATUS (XMMHYECKHUI 3JIEMEHT, aTOM, JIEKTpPOHHAs 000JI0YKa aTOMa, MOJIEKYsla, BAJIGHTHOCTb,
ANEKTPOOTPHUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIH O00BEM, YITIEPOJHBIA  CKEJeT,
(yHKIIMOHANBHASA TPYIIa, PaJgWKal, W30MEpHUs, H30MEPhl, TOMOJIOTHUYECKHI psJl, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCTOPO M a30TCOACPKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. byriepoBa, 3akoH CoXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAllUe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYeCKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BaXHEUIINX OPraHMUECKUX BEIIECTB B OBITY
U MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS P OITMCAHUU COCTABA, CTPOEHUS U
MpEBpAIICHUN OPraHUYEeCKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMyST OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpEeAeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBoopoipl, KHUCJIOPOA M  a30TCOAEpXAallhe COCAMHEHHS, BBICOKOMOJEKYJISPHbIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA TO cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJICH, JSTHJICHTJIMKOb, TIUIEpUH, (QeHod, ¢GopManbAeruj, aleTajabJeru]l, MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTE€apUHOBAs KHUCIIOTa, TIOKO3a, (hpPYyKTO3a,
KpaxMmal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUJIBI XUMUYECKOW CBS3H B OpPraHMYECKHUX
COEIMHEHUSX (OAUHAPHbBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUSI TNPUMEHATH MOJOXKEHHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa miisi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUYECKHE WU
XMMHMUYECKHE CBOMCTBA TUIIUYHBIX IIPEICTABUTENECH PA3IMUHbIX KJIAaCCOB OPraHUYECKUX BELIECTB
(meTtaH, aTaH, ATWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIl0JI03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO ChIPbS
(HeTb, MPUPOAHBIM Ta3, yroiib), CHOCOOBI MX MEpPepadOTKM U MPAKTUYECKOE IpPUMEHEHUE
MIPOJIYKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMUYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MTPOIYKTOB PEAKIINH);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(HaOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJIEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE
XMUMHYECKHE 3HAHUSA JUI IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0H H
1a00paTOPHBIM 00OPYIOBAHKEM, a TAK)KE MIPABHIIa OOPAIICHHS C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHnuss OPraHuYecKNX BEIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3yYCHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATYypalus O€JIKOB PY HarpPEeBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH NP 00paIlleHuu
C BeIIeCTBAaMH U JIAOOPATOPHBIM O0OPYAOBAHMEM, MPEACTABIATh PE3YAbTAThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX peakuuid U (HopMmynupoBaTh
BBIBO/Ibl HA OCHOBE ATHX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI HH(POpPMAIUIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpelCTBA MaccoBOi nHpopmaiun, IHTepHEeT u apyrux);

chOpMUPOBAHHOCTh YMEHMI COONMIOJATh MpaBHJIa JKOJOTUYECKH IE€JIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B ILENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpEENEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMas cMmbica mnokasarens [IJIK, mosicHate Ha
puMepax crnocoObl YMEHBIICHHS] U TPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEKA;

JUIL OOY4YaroLIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370pPOBbS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL CIIENBIX U CIA00BUISIIUX O0YYAIOUIUXCS: YMEHHE UCIOJIb30BATh PElbe(PHO-TOUSUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xumuueckux Gopmy.

11 KJIACC
Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUS KypCa ((061118.}1 N HCOPraHUYCCKaA XUMUS» OTPAKAKOT:



c(hOpMHUPOBAHHOCTH IPEJICTABJIICHUN: 0 XUMHYECKOM COCTaBISIONICH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIBTYPbl JIMYHOCTH, €€ (DYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pelIeHus
MPAKTUYECKUX 3a/Jad W DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATUSA (XMMHYECKUH AIIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKUCJICHUS, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKlUi, pacTBOpP, AJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJICKTPOJUTHYECKAS] TUCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH 1 3aKOHBI (TEOPHSI DJEKTPOJIUTUUECKON
aucconranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akOH COXpaHEHUSI MacChl BEUIECTB,
3aKOH COXPAaHEHMSI U TPEBPAIICHUS] SHEPTHH TMPH XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKaIllhe B OCHOBE TMOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U O€301aCHOM HCIOJIb30BAaHUU BAXKHEHIINX HEOPTraHUYECKUX BEIIECTB B
OBITY M TIPAKTHYECKOM JCSITEIIbHOCTH YEIIOBEKA;

c(hOopMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKN TIOHITHH, YCTaHABINBATH
WX B3aWMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIHME TMOHSATHS MPU ONMHUCAHUHN HEOPTaHWYECKUX
BEILIECTB U UX IIPEBPAILICHMII;

c(OpMUPOBAHHOCTh YMEHUU HCMOJIb30BAaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) wm TpuBHangbHbIE Ha3BaHUS OTICIBHBIX HEOPTaHWUYECKHX BEIICCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMMAK, ralméHas W3BECTh, HEraméHas H3BECTb, NUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpEAEIATh BaJJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTajinyeckasi, BOJAOPOAHAs]) B COCIUHEHHUSIX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BellleCTBa (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAJUIMYecKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

cOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpylIe coeIMHEeHUN (MPOCThie BEIIECTBA — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICT mepuoandeckoro 3akona JI. W.
MenpaeneeBa U JEMOHCTPHUPOBATH €0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3reMenToB /1. 1.
MenneneeBa, HUCHONB3YyS MOHSATHS «S-, p-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 1o nepuodam U rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos 1. U.
Meneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMHCHIBATH) O0IINEe XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEPXKJIATh CYHIECTBOBAHME I€HETUUYECKOMU



CBSI3U MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C TOMOIIBI YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUI;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIUPOBATh XMMHUYECKHE PEAKIUU IO PA3THUYHBIM
npu3HakaM (YHCIy W COCTaBy pEAarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHHS PEAKIIUN PA3TUYHBIX THIIOB, MOJHBIC
U COKpamIEHHBIC YPAaBHECHUS pEaklUii HOHHOIO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX TH
peakiuy UAyT 0 KOHIIA,

cOPMHUPOBAHHOCTh YMEHUH TPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPTraHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKIInii;

c(hopMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hopMUPOBAaHHOCTh YMEHUH XapaKTePU30BaTh XUMHUECKHE MPOIIECCHI, JISKAIIHNE B OCHOBE
MPOMBIIIJICHHOTO TIOJYYCHHUS CEPHOM KHUCJIOThI, aMMHaka, a Takke CGHOPMHUPOBAHHOCTH
MpEeACTaBICHUI 00 OOMIMX HAYYHBIX MPHUHIIMIIAX W DKOJOTHYECKUX MpoOIeMax XHMHYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAaHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUS] C WCIIOJH30BAHUEM TIOHSTHS
«MaccoBasi 0N BEIIEeCTBA B pacTBOpe», OOBbEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHX
peaxiusix, Macchl BellecTBa Wik 00bEMa ra3oB 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MIIH
00BEMY OZTHOTO M3 YYACTBYIOIIHMX B PEAKIIUM BEIIECTB, TEIUIOBOTO AP deKTa peakiui Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MaCChl BELIECTB, MPEBPAILEHHUS U COXPAaHEHHS SHEPIHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBINOJHATh XUMHYECKUNA HSKCHEPUMEHT
(paznmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE CpeJlbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOrO OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHKHU
0€30MacHOCTH Mpu 0OpallleHUH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEICTABIATh
pe3yNnbTaThl XMMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHMX
peakuii ¥ GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKAIUU, IHTepHET U ApYTHX);

chOpMHUPOBAHHOCTh YMEHMI COONMIOJATh TMpaBHJIa JKOJOTUYECKH I1E€JIeCO00pPa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollel MpUPOIHON Cpelbl, 0CO3HABATh ONMACHOCTh BO3JCHCTBHS Ha YKUBbIE OPraHU3MBbI
oTpeeNEéHHBIX BEUIECTB, MOHUMAas cMbIch mokazatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€JI0BEKa;

Ui 0OydarouIuxcs C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKUX SBJICHHIA,



JUISL CIICTIBIX U CTa0OBUASIINX OOYJAIOMINXCS: YMEHUE UCTIOIh30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst mist 3anvcu Xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne | HaumeHoBaHue pa3eioB M TeM NPOrpaMMbl

KoanyecTBo yacoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

n/n Bcero | Kontpoanusie | IIpaktuueckne | 00pasoBaTe/ibHbIe pecypehl
padoThI padoThI
Paznea 1. TeopeTnyeckne 0CHOBBI OPraHMYeCKOH XMMHH
1.1 | Ilpeamer opranuyeckoit XuMuM. Teopus CTPOEHHUS OpraHUYECKUX coequHeHui A. M. 3
Byrneposa
Hroro no pazaeny 3
Paznea 2. Yriesonopoasl
2.1 | IlpenenbHble yriI€BOIOPOIBI — AJIKAHBI 2
2.2 | HempenenbHble YIieBOAOPOIbI: AJIKEHBI, aJIKaTUCHBI, aJIKMHBI 6 1
2.3 | ApoMaTHYECKUE YrIIEBOAOPOIbI 2
2.4 | IlpupoaHbIe UCTOYHUKH YIIIEBOJOPOIOB U HX MepepadboTka 3 1
Wtoro no pazneny 13
Pazpnen 3. Kuciiopoaconep:kamue opraHuuecKue coeJnHeHHns
3.1 | Couptsl. ©eHon 3
3.2 | Anpaeruabl. KapOoHoBbie KucinoThl. CII0XKHBIE d3QHUPBI 7 1
3.3 | YrneBons 3 1
HUroro no pazpery 13
Paznen 4. A3zoTcoaepskamye opraHuyecKue coeqnHeHUs
4.1 ‘ AMUHBI. AMUHOKUCIOTHI. benku 3 ‘
HUroro no pazpery 3
Pazgea S. BeicOkOMOJIeKYISPHBIEC COCAMHEHHSA
5.1 ‘ Inactmaccel. Kaydykxu. Bonokna 2 ‘
HWroro no paznery 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 ‘ 2
11 KIIACC
Ne | HammeHoBaHue pa3/iejioB H TeM MPOrpaMMbI KoaunuyecTBo yacoB DJieKTpoHHBbIE (U POBHIE)
n/n Bcero | Koutponbhbie | IlpakTnueckue o0pazoBaTesibHbIe Pecypehl
padoThI padoThI

Paznen 1. TeopeTuueckue OCHOBBI XUMHH




1.1 | Crpoenne atomoB. [lepnoanueckuii 3akon u [lepnoandeckas cucreMa XMMHYECKUX AJIEMEHTOB | 3
J. Y. MenneneeBa
1.2 | Crpoenue BemecTBa. MHOrooOpasue BEIIECTB 4
1.3 | Xummueckue peakuuu 6 1
Hroro no pazgeny 13
Pasznen 2. Heopranuyeckasi Xumusi
2.1 | Merannsl 6 1
2.2 | Hemeranmsl 9 1
2.3 | CBsi3b HEOPraHMYECKUX U OPraHMUYECKUX BEIECTB 2
Hroro no pazaeny 17
Pa3nea 3. Xumus ¥ )KM3Hb
3.1 ‘ XuUMUs U KU3Hb 4 ‘
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 ‘ 3
IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne | Tema ypoka KonnuecTBo 4acos Jarta JJIeKTPOHHBIE HH(POBbIE
n/n Bcero | Kontpoasbhbie | [IpakTuueckue | M3y1eHUs o0pazoBaTesibHbIe pecypehbl
padoThl padoThI
IIpenmer opraHMyeCcKoil XUMuUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE 1
2 Teopus cTpoenus opraandeckux coenuuernid A. M. BytnepoBa, e€ ocHOBHBIE 1
TIOJIOKEHMS
3 INpencraBnenue o KIaccu(pUKALMN OpraHUIECKHX BeniecTB. HoMeHkaTypa 1
(cuctemaTnyeckas) ¥ TPUBHAIbHBIC HA3BAHHS OPTaHWYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOSHHUE, TOMOJIOTUIECKIH PSIIT 1
5 MeraH u 3TaH — IPOCTEHIITNE MIPEACTABUTENN aTKAHOB 1
6 AJKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1
7 OTUIIEH U MPONICH — MPOCTEHIITNE MPECTABUTENN aIKEHOB 1
8 [paxrrdeckas padora Ne 1. «[lomydeHue STHIEHa U U3yICHHUE €TO CBOWCTBY 1 1
9 Anxanuensl. byraanen-1,3 u metunoyramues-1,3. [lomydeHre CHHTETHIECKOTO 1

KaydyKa ¥ PE3HHBI




10 | AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUN Psi. ATIETHIICH 1
— NPOCTEHIINIA NPEICTABUTEND AJTKHHOB

11 | Beluucnenus o ypaBHEHHIO XMMHUYECKOM peakuuu 1

12 | Apensl: 6eH301 U TOMYON. TOKCHYHOCTH apEHOB 1

13 | T'eneTndeckast CBSA3b YIIIEBOIOPOAOB, MPUHAUISKAIINX K Pa3IMUHBIM Kilaccam 1

14 | TlpupojHble UCTOYHUKH YIIIEBOAOPOJIOB: MIPUPOTIHBIN T'a3 U MOMYTHHIE 1
HedTsiHbIe ra3bl, HepTh M IPOAYKTHI €€ repepaboTKu

15 | IIpupoaHble HCTOUHUKHU YIII€BOJOPOOB: IPUPOAHBIN I'a3 U MOMYTHBIE 1
HedTsiHbIe ra3bl, HepTh M IPOAYKTHI €€ NepepaboTKu

16 | KonrponbHas paboTa 1o pasaeny « Y TJIeBOA0POIb 1

17 | IlpenensHbIe OAHOATOMHBIE CIMPTHI: METAHOJI U 3TaHOI. BogopoaHas cBs3b 1

18 | MHOroatomMHble CIUPTHI: ITUICHITIUKOIb U MIINIEPUH 1

19 | deHon: crpoeHre MOJIEKYJIbI, (pU3NUEcCKHe U XMMUUECKUE CBOWCTBA, 1
IIPUMEHEHUE

20 | Anpaerumsl: GpopManbIeTya U alleTalbaeTHI. AIIETOH 1

21 | OOHOOCHOBHBIE NTPeAENIbHbIE KapOOHOBBIE KHCIOTHI: MypaBbHHASL U YKCYCHAs 1

22 | [Ipakruueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBD) 1

23 | CreaprHOBasi ¥ OJICMHOBAs KMCJIOTHI, KaK MPEICTaBUTENN BBHICIIMX KapOOHOBBIX | 1
KHUCIIOT

24 | Mbuia KaK COJM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIEe AeiCTBUE 1

25 | CnoxHblie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 1
3¢upos

26 | XKupsl: TuApOIU3, IPUMEHEHUE, OMOJIOrUYeCcKasi pOJib XKHPOB 1

27 | YraeBomsl: coctaB, kinaccudukaims. Baxueiime npencraBuTeny: riIrKo3a, 1
¢$pykTO3a, caxaposa

28 | Kpaxmai u nemniono3a Kak IpUPOIHBIE TOIHMEPHI 1

29 | KonrponbHas pabora o paszueny «Kucnoponconepskamye opraHHIecKue 1
COEIMHEHUSD)

30 | AMHHBI: METHJIAMUH U AaHWINH 1

31 | AMHHOKHUCIIOTHI KaKk aM(OTepHbIE OPraHMYECKUE COCAUHEHUS, UX 1
Ouonornaeckoe 3HaueHue. IlenTuapl

32 | benku Kak MPUPOIHBIE BRICOKOMOJIEKYIISIPHBIE COCTMHEHNUS 1

33 | OCHOBHBIE MOHATHUS XUMHUH BRICOKOMOJIEKYIISIPHBIX COSIMHECHUH 1

34 | OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coenuHeHni. [lmacTmMaccsl, 1

KaydyKH, BOJIOKHA
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11 KUIIACC
Ne Tema ypoka KosnyecTBo yacos Hara DJIeKTPOHHBIE U} POBLIE
n/n Bcero | Kontponbsnbie | [lpakTuyeckune | M3yeHUs odpa3soBaTeJibHbIe
padoThI padoThI pecypchal
XUMUYECKUH IeMEHT. ATOM. DIIEKTPOHHAsT KOH(DUTYpaIlis aTOMOB 1
2 ITepuoanueckuii 3akon u [leproanueckas cucteMa XUMHUUYECKUX 31€MEHTOB J]. 1
. MenpeneeBa, UX CBSI3b C COBPEMEHHON TeOpUel CTPOEHHsI aTOMOB
3 3aKOHOMEPHOCTH N3MEHEHHSI CBOHCTB XUMHYECKUX DJIEMEHTOB U HX 1
COEIMHEHUH 0 TPYIIIaM M IIeproJiaM. 3HauyeHHe NEPHOINIECKOro 3aKOHa 1
chcTeMbl XMMuueckux temMenToB JI.M. MeneneeBa B pa3BUTHH HAYKH
4 CrpocHue BellecTBa. XUMHUECKasl CBS3b, €€ BUIIbI; MEXaHM3MbI 00pa30BaHMUs 1
KOBaJICHTHOU CcBs3H. BomopoaHas cBsi3b
5 BanentHocTs. DnexTpooTpuiiatenbHocTh. CTeneHb okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHSI
6 IonsiTe o mucnepcHeIX cucreMax. MICTUHHBIE U KOJUIOUIHbIE PACTBOPHI. 1
MaccoBast JoJis BELLIECTBA B PacTBOpE
7 Knaccudukarms 1 HOMEHKIATypa HEOPraHMYECKUX COSIMHECHUIA. 1
I'eHeTHueCKas CBsI3b HEOPIAHUUECKHUX BEILECTB, PA3IMYHBIX KIaCCOB
8 Knaccudukarms XuMHUIeCKUX peakiuii B HEOPraHUYECKOM U OPraHu4ecKon 1
XMMUH. 3aKOH COXPaHEHHs Macchl BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAIIECHNs SHEPTUHU NIPU XUMHUECKUX PEAKIMAX
9 Ckopoctb peakimu. OOpaTuMble peakiun. XUMHYECKOe paBHOBECHE 1
10 [pakruueckas padora Ne 1. «BnusiHue pa3nmuuHbIX (AKTOPOB HAa CKOPOCTD 1 1
XMMHUYECKOH peakium
11 Onexrponurudeckas auccoruaims. [lorsTie o BomopomHom mokasarene (pH) 1
pactBopa. Peaknuu nonroro ooMeHa. ['uaponu3 opraHudecKux u
HEOPTaHMYECKHUX BEIIECTB
12 OKHCIUTENTHHO-BOCCTAHOBUTENbHBIC peakiuu. [oHsTHe 00 31eKTponm3e 1
pacIuIaBoOB U pacTBOPOB CONEH
13 Kontponsras padora no paznerny « TeopeTnaeckne OCHOBEI XUMUID» 1 1
14 Meranel, ux nonoxxkenue B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB 1
. U. MenneneeBa 1 0cOOEHHOCTH CTpOeHMS aTOMOB. O01ue puzndeckre
CBOICTBA METAJLIOB
15 CIuraBbl METAJLIOB. DIEKTPOXUMHUYECKUH PST HAIPSDKEHUH METaIIOB 1




16 XuMudeckre cBOMCTBA BaXXHEUIIIMX METAJIOB (HATPUH, KaJiid, KaJIbIIUH, 1
MarHuii, aTIOMUHAHN) U UX COSTUHCHHUN

17 XUMHUECKHE CBOMCTBA XpoMa, MEIU U MX COCTMHEHUI 1

18 XHUMUYECKHEe CBOMCTBA IIMHKA, YKeje3a U UX COCTUHEHUN 1

19 [pakrrueckas padora Ne 2. "Penrenne skcriepuMeHTaIBHBIX 3aay [0 TEMe 1
«Merab»"

20 Hewmeramnel, ux nonoxxenue B [leprognueckoit cucreMe XUMHUUECKUX 1
anementoB J[. 1. MeHneneeBa 1 0COOCHHOCTH CTPOCHHSI AaTOMOB

21 du3nyYecKre CBOMCTBA HEMETAIUIOB. AJUTOTPOIHS HEMETAIOB (Ha TPUMEpe 1
KHCJIOPOJIa, Cephl, ocdopa U yriaeposa)

22 XUMHUYECKUE CBOWMCTBA TAJIOTEHOB, CEPBI U UX COCTUHEHUIT 1

23 XuMHUUECKUE CBOMCTRA a30Ta, Pocdopa U ux CoeTUHECHUI 1

24 XUMHUECKHE CBOMCTBA yriieposia, KpEMHUS U UX COSANHEHUH 1

25 [TpuMmeHeHre BayKHEHIIINX HEMETAJNIOB U MX COCAMHEHUM 1

26 O06001IeHEe U cUCTeMAaTU3aIsl 3HaHui 1o TeMe «Hemeramnby. Beruucnenus 1
10 YpPaBHEHUSIM XMMHUUECKUX PEAKIMH 1 TEPMOXUMHYECKUE PACUEThI

27 [pakrrueckas padora Ne 3. «PereHne skcriepuMeHTaIbHBIX 33/1a4 10 TeMe 1
"Hemerasmisr"»

28 KonrponbHas pabora o temam «Metamisy u «Hemeramibny 1

29 Heoprannueckue n oprannyeckue kuciaoTsl. Heopranndeckue u opranndeckue | 1
OCHOBAHUS

30 AMmdoTepHbIe HEOPraHUIECKUE U OPraHUYECKHUE COeIMHEHMs. | eHeTn4ecKas 1
CBSI3b HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB

31 Posb xuMun B 00ecriedeHUr YKOJIOTHYECKOM, YHEPreTHUECKOH 1 THIIIEBOM 1
0€30MaCHOCTH, PA3BUTHH MEIUIIUHBI

32 [pencraBnenust 00 OOMIMX HAYYHBIX MPUHIKIIAX MPOMBIIUICHHOTO TOIYyIeHUS 1
Ba)KHEHNIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1

34 XuMus 1 3I0pOBbE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIbBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1IJIS1 YYEHUKA

1. Xumus, 10 kmacc/ Tabpuenssa O.C., OctpoymoB W.I'., Cmanxos C.A.
Axunonepnoe obmectBo «M3narenscTBo «IIpocserienue

2. Xumus, 11 kmace/ Tabpuenssa O.C., OctpoymoB W.I'., Cmanxo C.A.
Axunonepnoe obmectBo «M3narenscTBo «IIpocserienue

3. [Tepuonnueckas cucreMa xuMmudeckux nemMeHToB . 1. Menaeneesa
4, Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUHN U COJIEN B BOJIE
5. Tabnuia 37eKTpOXUMHUYECKUN Psijl HAIIPsSDKEHHOCTH MeTaia

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
6. bubnuoteka [{OK https://myschool.edu.ru/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

7. https://hw lecta.ru/teacher
8. https://uchitel.club
9. https://chemistry.prosv.ru/
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