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NOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma 1o XMMHUHU Ha YpOBHE CpellHero obmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanpbHON  00pa3oBaTeNbHOW TporpaMMbl  cpeaHero obmiero oopaszoBanusa(POIl COQO), mnpencraBiIeHHBIX B
®denepanbHOM TOCyAapcTBEHHOM oOpazoBaTenbHOM ctanpapre COO, ¢ yuérom Kouuenuuu mnpenogaBaHus y4eOHOTO
npenMera «Xumus» B oOpa3oBaTelbHbIX opraHuzanusx Poccuiickoir ®@enepanuu, peanu3yroNMX OCHOBHbBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJ0KeHUN «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoit deneparuu Ha
nepuon 10 2025 rona» (Pacniopsbxenue [IpaBurenscra PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YPOBHE YTIIYOJEHHOTO M3YYEHUSI 3aHUMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-HAyYHOTO OOpa30BaHUS
yuamuxcs 10-11 wmaccoB. M3ydenme mnpeamera, peaimsyemMoe B YCIOBUAX Iu(epeHIrpoBaHHOTO, TPOGUIHLHOTO
oOydeHusi, TMPU3BAHO OOeCHeunTh O00I11e00pa30BaTeIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB IIKOJBI,
HEOOXOMMYIO JUIsl aianTalid WX K OBICTPO MEHSIIONIUMCS YCIIOBUSIM JKHU3HH B COIMYME, a TAKXKE IS TPOIOJIKCHUS
oOydeHHs] B OpraHu3alusix MpOoQPEeCCHOHATBLHOTO O00pa30BaHUs, B KOTOPBIX XUMHS SIBISIETCS OJHOW W3 MPUOPUTETHBIX
JCLMIUIVH.

B nporpammMe 1o XxMMuu HazHaueHHUE TpeaMeTa «XUMUsH MOJydaeT MOAPOOHYI0 MHTEPIIPETALNI0 B COOTBETCTBUU C
ocHoBononaratoumu nojoxkeHusMu GI'OC COO o B3auMo0OYCIIOBIEHHOCTH TIEJIeH, ColepKaHus, pe3yIbTaTOB 00yUCHHS
U TpeOOBaHMI K YpPOBHIO MOATOTOBKH BBIMYCKHUKOB. CBHUIETEILCTBOM TOMY SIBJISIOTCS CIEAYIOIIUE BBITOIHIEMbIE
MPOrpaMMOM TT0 XUMUH (PYHKITHH:

e HH(OPMAIMOHHO-METOAMYECKAs, pealu3anus KOTOpoil oOecrneunBaeT TMOJYy4YeHHE TMPEJICTABICHUs O IeNX,
COJIEp’)KaHMM, OOIlel CcTparerud OOy4YeHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYalOLIUMXCS CpPEICTBAMH IpPEIMETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQHUIIS;

e OPraHU3allMOHHO-TUIAHUPYIOIIAs,, KOTOpas IMpPEIyCMaTPUBAET OINPEACIICHUE: TPUHIIUIIOB CTPYKTYPUPOBAaHUS U
MOCIICIOBATEIPHOCTA HW3YYCHHUS Yy4eOHOrO0 Marepuajia, KOJWYECTBEHHBIX W KAaueCTBEHHBIX €T0 XapaKTEePUCTHK;
NOJIXOJI0B K (OPMUPOBAHUIO COJAEPKATEIBHOW OCHOBBI KOHTPOJII W OLIEHKH O0Pa3oBaTENbHBIX TOCTHKCHUI
o0y4Jaromuxcs B paMKax UTOrOBOM aTTeCTallK B (POpME €IMHOTO TOCYIapCTBEHHOIO AK3aMEHa 110 XUMUHU.

[Tporpamma a1t yriry0aE€HHOTO U3YUYCHUS XUMUU:



e YCTaHABJIMBACT WHBAPUAHTHOE NPEIAMETHOE COJEp)KaHWEe, 0053aTeNbHOE AJIsI U3YYEHHS B paMKaxX OTIEIbHBIX
npoduiie, TpelycMaTpuBaeT paclpeieseHue U CTPYKTYPUPOBaHUE €ro MO KaccaMm, OCHOBHBIM COJIEp)KaTeIbHbIM
JUHUAM/pa3ienam Kypca;

e JaéT MpUMEpPHOE pacrpesesieHue ydeOHOro BpeMEHU, PEKOMEHIYEMOTro JIsl U3y4€HUs OTJENbHbBIX TEM;

e IIpe/UIaraeT MPUMEPHYIO MOCIE0BATEIbHOCTh U3yUEHHUSI yueOHOro Marepralia ¢ yu€ToM JOIMKHU MTOCTPOEHUs Kypca,
BHYTPHUIIPEAMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

e JaéT METOIMYECKYI0O MHTEPIpETAIMIO Ieled M 3a1ad M3ydeHHus MpeaMera Ha YriayOnEHHOM YpOBHE C Y4ETOM
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CPEAHEro o00IIero oO0pa30BaHMS, COAEPKATEIbHOW XapaKTepUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa30oBaTEeNbHON MPOrpaMMbl CPEAHErO O0Iero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TaKXE€ C YYETOM OCHOBHBIX BHJIOB Y4YEOHO-IO3HABATEIbHBIX
JeNUCTBUN 00y4aroIIerocsi o OCBOSHUIO COACPKAHUs MPEAMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO0 XUMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh C OOY4YEHHEM XMMHUH Ha
YPOBHE OCHOBHOI'O OOIIEro o00pa3oBaHus. 3a MpelelaMy YCTaHOBJIEHHOM MporpaMMoM MO XHUMHUU 00s3aTeIbHOU
(MHBapHAHTHOM) COCTaBIIONIEH COJAEp)KaHMUsl y4yeOHOro mnpeaMera «XUMHUS» OCTAaE€TCi BO3MOXKHOCTH BbIOOpa €ro
BapUaTHUBHON COCTaBJISIOLIEH, KOTOpas IOJHKHA OMpPENENsThCS B COOTBETCTBUU C HAINPABIEHUEM KOHKPETHOTO MPOQHIIs
00 y4CHHUS.

B cootBercTBuM ¢ KoHIenTyabHbIMU TToNIoxkeHUsIMU PI'OC COO o HazHayeHUU MPEeIMETOB 0a30BOT0 U YriIyOJIEHHOTO
ypoBHEW B cucteme nudQepeHIpoBaHHOTO O0y4YeHHUs HAa YpPOBHE CpeAHEro o0imero oOpa3oBaHUS XWMHs Ha YpPOBHE
yrayOJaE€HHOrO U3YyUEHHUs HAMPABIIEH Ha pealln3aliio MPEEMCTBEHHOCTH C MOCIEAYIOUIUM ATArloM MOJTYYeHHUs] XUMHYECKOTO
o0pa3oBaHusl B paMKaX M3Yy4€HHUs CIEUATIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCHUIUIMH B By3aX U OpraHU3alMsIX
cpeaHero mpodeccuoHANbHOTO oOpa3oBaHus. B 3Tol  cBs3u  u3ydeHue mnpeamera «XUMHUS»  OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pACIIMPEHUE U YIIyOJeHUE TEOPETUUECKON U MPAKTUYECKOM MOATOTOBKHM 00 y4aroImuXcs, BHIOPABIINX
orpeenéHHbIN MPoduIs 00yUeHHUs, B TOM YHUCIE C MEPCIEKTUBOM MOCIEAYIOUIETrO MOJIYyUYeHUsI XUMUIECKOT0 00pa30BaHus B
opranuzauusax mnpogdeccuoHanbHoro oopazoBanusi. Hapsny c stum, B cBere TpeboBanuii ®I'OC COO k miaHupyeMbIM
pe3yibTaTaM OCBOEHHMS (efepanbHON 00pa3oBaTeIbHOM MporpaMMbl CpeIHEro o0IIero o0pa3oBaHUs HW3yYEHHE MpEIMeTa
«XUMHS» OpPUEHTUPOBAHO TAaKXKE Ha pEIICHHE 337ady BOCHUTAHUS M COLMAIBLHOIO pa3BUTHS OOydarolIMXcs, Ha
dbopMupoBaHue y HHUX OOIIEHHTEUIEKTYaJbHBIX YMEHUW, YMEHHH pallMOHAIM3AIMU Yy4eOHOro Tpyna U OOOOMIEHHBIX
CIIOCOOOB JIEATETLHOCTH, UMEIOIIUX MEKIUCUUILITUHAPHBINA, HAAMPEAMETHBIN XapaKkTep.



CocrapisiromMu - ipeaMeTa  «XUMHUS» Ha ypOBHE YrIyONEHHOTO W3YYEHHUS SBISIOTCA YriyONIEHHBIE KypChl —
«Oprannyeckas xumusa» 1 «OOmas u Heopranudeckas xumus». llpu onpeneneHun moaxonoB K oTOOPY M CTPYKTYpPHOU
OpraHu3alMyu COAEPKaHUs ITUX KypCOB B IPOrpaMMe 10 XUMUHU 3a OCHOBY NpUHATHI nojoxeHuss GI'OC COO o paznmmuunsx
0a30BOro 1 yriyOJIEHHOTO YPOBHEW M3y4YEHUs MIPEAMETA.

OcHoBy conepskanusi KypcoB «Oprannueckas Xumusi» u «O011ast 1 HeopraHuueckasi XMMUs» COCTABJIIET COBOKYITHOCTb
NPEeIMETHBIX 3HAaHUW U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyUEHHUs MpeAMeTa. JTa CUCTeMa 3HaHWH IMOydaer
OIpeNeIEHHOE TEOPETUYECKOE [OIMOJIHEHHE, TIO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIUN  00BEM
dakronoruyeckoro marepuana. Tak, Ha yYriayOJE€HHOM YpOBHE M3y4€HMsl TMpeaMera oOecredeHa BO3MOXKHOCTh
3HAYUTENIHHOTO YBEIUYEHUSI 00bEMa 3HAHUIM O XMMHYECKHX 3JIEMEHTaX U CBOWCTBAX MX COCTUHEHHUI Ha OCHOBE PACIIUPEHHUS
U yIIyOJIeHUsl TIPEACTABICHUM O CTPOCHHUU BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKIIHi,
paccMaTpUBAEMBbIX C TOUYKH 3pEHUS XUMHYECKOM KMHETHMKH M TEPMOJAMHAMUKHU. M3ydeHHe MeprHoJUYEecKOro 3aKoHa U
[lepronnueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAaHWYECKUX MPEICTAaBICHHIX
O CTPOEHUHU aToMa. XUMMUECKasl CBsI3b OOBSACHAETCS C TOUKHU 3PEHMsI HHEPreTUYECKUX U3MEHEHUH mpHu e€ o0pa3oBaHUU U
pa3pylIeHWH, a TakkKe C TOYKH 3peHUsT MeXaHu3MoB e€ oOpa3oBaHus. V3ydeHHe THINOB pEAKIUN TOTOTHSICTCS
dbopMupoBaHUEM TPEICTABICHUA 00 AIEKTPOXUMUYECKUX MPOIECCaX M AJICKTPOJIM3E PAcIiaBOB M PacTBOPOB BellecTB. B
Kypce OpraHM4ecKOW XUMHUHU INPU PACCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIUMHEHUH ynessiercs ocoboe BHUMAaHUE
BOIMpOCcaM 00 AJIEKTPOHHBIX dPPeKTax, 0 B3aNMHOM BIUSHUU aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIH.

Ocoboe 3HaueHHWe UMEET TO, YTO Ha COAEpNKaHHE KYypCOB XUMHUH YIIyOJEHHOIO YpPOBHS M3YYEHHUS ISl KJIaccOB
ornpeaenéHHoro npoduis (rJaBHbBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JAOMOJHEHHH K oO0Iiei cucreMe ImpelIMETHbIX
3HAaHMM) OKa3bIBAIOT BJIMSHUE CMEXHbIE MpeAMEThl. Tak, Hampumep, B COAEpPXKAaHUU MpeaMeTa IS KJIaCCOB XHUMMKO-
busngeckoro mpoduiss 60IbIIOE 3HaYEHHE OYAYT UMETh JIEMEHTHI y4eOHOro Marepuana mo oomen xumun. [Ipu n3ydeHun
IpeIMeTa B JIAaHHOM ClTy4ae akIEHT OyJeT c/iesiaH Ha OOIIHOCTh METO/I0B MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPU B XUMUU U
B (hM3HKE: aTOMHO-MOJIEKYJISIpHAs Teopusl (MOJEKYIIsIpHas TeOpHs B (PU3UKE), 3aKOHBI COXPAHEHUS MACChI U YHEPTUH, 3aKOHBI
TEPMOAMHAMUKH, JEKTPOJIN3A, IPEICTABICHUS O CTPOCHUH BELECTB U IPYroe.

B To ke Bpems B copepkaHHH IMpeaMeTa ISl KIacCOB XMMHUKO-OMOJIOTHYECKOro Mpoduiast OONBIINI yAeTbHBIA Bec
Oymer WMeTh oOpraHudeckas XuMmus. B 3ToM cioydae MpemocTaBiseTcss BO3MOXKHOCTH JJisi Oonee 0OCTOSTEIHHOTO
paccMOTpPEHUs XMMHUYECKOH OpraHu3aliy KJIETKH Kak OMOJOrMYecKOW CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEDPY,
TaKWe CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JIMMUIBI, OCIKH, YTJIEBOABI, HYKIEHHOBBIE KHCIOTHI U Apyrue. [lpu sTom 3HaHUS O



COCTaBE€ M CBOWCTBAaX IPEJICTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJYKAT OCHOBOM I W3Yy4YECHUSA
CYLTHOCTH MPOIIECCOB (POTOCUHTE3A, JbIXaHUs, TUIIEBAPCHUSI.

B mnane ¢dbopmMupoBaHHs OCHOB HAyYHOT'O MHMPOBO33PEHHUS, OCBOCHHUSI OOIIEHAYYHBIX METOJOB TO3HAHUSI U OIbITA
MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUW HM3Y4YEeHHE TpeaMera «XuMus» Ha YriayoJEéHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUYCOHBIMH IPEIMETaMM, BXOISIIMMHU B COCTaB MpeAMETHBIX obnactell « EcTecTBEeHHO-HAYyUHbIE
npeameTsy, «Marematuka u nHGopMaTukay U «Pycckuil si3bIK U TUTEpATypay.

[Tpu uzyuenun yueOHOTO npeameTa « XUMHUs» Ha YIIYOJIEHHOM ypOBHE TakKe, Kak Ha YPOBHE OCHOBHOT'O M CPEIHETO
oburero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1auel MEPBOCTENIEHHOW 3HAUMMOCTH SIBJIsieTC (DOPMUPOBAHKME OCHOB HAYKHU
XUMUU Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JESITEIILHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTYpbl. Pelienne 3Toi 3a/1auu Ha yriiyOJIEHHOM YPOBHE M3YUYEHUS MPEAMETA MPEANOIAraeT peau3alio TaKuX
1eJien, Kak:

e (opmupoBaHHME MPEACTABICHHI: O MAaTEPUATHPHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSAX W TO3HABAEMOCTH SIBICHUU
IPUPOJIbI, O MECTE XMMHHM B CHUCTEME ECTECTBEHHBIX HAyK U €€ Benyliel poiu B 00ECIEYEeHUU YCTOWYHUBOTO
pPa3BUTHUSL YEJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTMYECKOM, HPHEPreTUYECKONM M MHUILEBOM OE30MacHOCTH, B
Pa3BUTUN MEIUIIMHBI, CO3IaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX UCTOUYHHKOB SHEPIUH, B 00CCTICUCHUU PALIMOHAIBHOTO
IPUPOIONIONIb30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUSI M OOIIEH KyJIbTYPhl YEJOBEKAa, a TAKKE IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3/I0POBbIO U MPUPOJIHON CPEJIE;

e OCBOEHHE CHCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMUYECKON COCTABJISAIONIEN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA:
(GyHIaMEHTANBbHBIX MOHATUH, 3aKOHOB U TEOPH XUMHUHU, COBPEMEHHBIX IMPEICTABICHUNA O CTPOEHUHU BEIIECTBA Ha
pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJWHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSIX IPOTEKAHUSI XMUMHUYECKHX PEAKIHM, O XMMHUYECKOM PABHOBECHHM, PACTBOPAX U JIHCHEPCHBIX
cucTemax, 00 00IMX HAYYHBIX MPUHIIUIIAX XUMHUUYECKOTO ITPOU3BOICTBA;

e (opmupoBaHHEe y 00yUJaIOMUXCS OCO3HAHHOTO MMOHUMAHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM IS
OOBSICHEHUS KIIOYEBBIX HJIEH M MPOOJIEM COBPEMEHHOW XWMHH, Ui OOBSICHEHHS W MPOTHO3UPOBAHUS SIBICHUM,
HMEIOIIMX E€CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOIO pEIICHUs MpoOJieM, CBS3aHHBIX C XHMHEH,
MIPOTHO3UPOBAHUS, aHAIM3a W OLEHKHW C TO3UIMK DKOJOTHYECKOW O€30MacHOCTH TMOCIEACTBUM OBITOBOM H
IIPOU3BOJACTBEHHON JEATEIBHOCTA YEJIOBEKA, CBA3AHHOW C XUMHYECKUM ITPOU3BOJICTBOM, HCIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;



e yrayOJeHue MNpeACTaBICHUHA O HayYHbIX METOJAaX II03HaHUsA, HEOOXOAUMBIX I MNPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCSI B MHpPE BEHIECTB W OOBSCHEHUS XUMHUYECKUX SIBJICHHUI, HMMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JEATENBbHOCTH U TOBCETHEBHOW KU3HMU.

B mnane peanmuzanuu mepBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOMIMX (YHKIHUHA IEJIOCTHOH CHCTEMBI CPEIHErO
o01mero oopa3oBaHus MPU U3YYEHUU TpeaMeTa «XUMHs» Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPUOOpETAIOT
TaKHe LIeJU U 33]]a4M, KaK:

e BOCHUTaHUE YOSKIEHHOCTH B TMO3HABAEMOCTU SIBICHHM MPUPOJBI, YBAKECHUS K TMPOIIECCY TBOpPUECTBA B 00JIACTH
TEOPETUUYECKUX M TNPUKIAJHBIX MCCIEIOBAHUNA B XUMHUU, (POPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

e pa3BUTHE MOTHBAalMU K OOYYEHHUIO M IMO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIMTAHUIO HA OCHOBE
YCBOCHHSI O0IIEUEIOBEYECKUX [IEHHOCTEH;

e Da3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oydaromuxcs,
dbopMUpOBaHUE y HHUX CO3HATEIBHOIO OTHOIICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCHEITHOW MPO(EeCCHOHATBHON U OOIIECTBEHHON AESTENbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO M TOTPEOHOCTHU B 3I0POBOM 00pa3e KU3HMU;

e (opmupoBaHHEe yMEHUI U HABBIKOB PAa3yMHOI'O MPUPOJOMNOJIB30BAHUS, PA3BUTHE HSKOJOTUYECKOW KYJIbTYPHI,
IpUOOPETEHUE OMBITA OOIIECTBEHHO-TIOIE3HOM KOJIOTHYECKOU JeATEIbHOCTH.

OO6muree yncIo YacoB, MPEIYCMOTPEHHBIX JIJIST U3YYCHUSI XUMUU Ha YriyOJICeHHOM YPOBHE CPEIHEro OOIIero o0pa3oBaHUs,
coctanisieT 204 vacoB: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEIEIIO).



COAEPKAHUE OBYUEHUA
10 KVJIACC

OPT'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHU4YeCKOM XUMHUM.

[IpenMeT 1 3HaU€HHE OPTaHUYECKON XUMUH, MPEAICTABICHUE O MHOT000pa3uu OPraHuYeCKX COeITMHEHUH.

DNEeKTPOHHOE CTPOCHHME aToMa YIJIepOJa: OCHOBHOE M BO30YXAEHHOE COCTOSIHUS. BalleHTHble BO3MOXKHOCTH aroMma
yriaepona. XuUMHYECKash CBA3b B OpPraHUYECKHX COENUWHEHUsAX. Tumpl TruOpUau3allid aTOMHBIX OpOMTanel yriaepoja.
Mexanu3Mbl 00pa30BaHUsI KOBAJEHTHOW CBSI3M (OOMEHHBIH M JOHOPHO-aKLUENTOPHbIN). THIBI MEpEeKPbIBAHUS ATOMHBIX
opOutanei, 6- u m-cBsi3u. OnuHapHasA, [BOIHAs W TpoiHas cBA3b. CHOCOOBI pa3phiBa CBA3EH B MOJIEKYJaX OpPraHMYEeCKHX
BeniecTB. [loHaTre o cBOOOIHOM pajuKale, HyKjieouie u 3IeKTpoduIe.

Teopus cTpoeHMs Opraaudeckux coeqrnHeHnii A.M. byTiepoBa 1 COBpeMEHHBIE NPEICTABIEHUS O CTPYKTYPE MOJIEKYIL.
3HaueHHe TEOpPUHM CTPOCHMSI OPraHMYECKUX COEAMHEHUH. MoONeKkyisapHble W CTPYKTypHble (opmyinbl. CTpyKTypHbIE
dopMyIibl pa3NUYHBIX BUJOB: pa3BEPHYTas, COKpall€HHas, ckeneTHas. M3omepus. Bunbl u3zomepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(P(DEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIM M ME30MEpHBIN
s dexThr).

[IpencraBnenne o KiaacCH(pUKAMK OpraHUYECKUX BemiecTB. [loHaTne o QyHKIMOHANBHOW Trpymme. [ omomorus.
["'omonoruueckue psiapl. Cucremarnueckas HoMeHknarypa opranndeckux coequHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIBbHBIX MPEICTABUTEIEH.

OcoOeHHOCTM ¥ Kjaccu(UKaIMsi OpraHu4yeckux peakuuid. OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE pEaKUUd B
OpraHUYeCKOW XUMHUH.

OKCHepUMEHTAIbHBIE METO/Abl MU3yYEHHsI BEUIECTB M MX IPEBPAILCHHUI: O3HAKOMJIEHHME C O0pa3laMy OpPraHHMYECKUX
BELIECTB U MaTepUaJlaMM Ha MX OCHOBE, OIBITHI IO IPEBPAIICHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHWM (IUIABIICHHE,
OOyrJIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBogopoasbl.



Ankanel. ['oMonornueckuit ps  ajlkaHOB, oOmas QopMmyna, HOMEHKJIATypa W HU30MEpUs. OJEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AlKaHOB, SP -THOPHIM3AIMs aTOMHBIX OpOHTAeil yriepoaa, c-cBsa3b. MU3MuecKue
CBOMCTBA AJIKAHOB.

XHUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIMU 3aMEUICHUs, W30MEpHU3allu, IETUAPUPOBAHMS, LHUKIU3ALNHU, MHUPOJIN3A,
KpekuHra, ropeHus. [Ipeacrapienre o MeEXaHU3ME peakuid paJuKalIbHOTO 3aMEILICHHUS.

Haxoxnaenue B npupozae. CriocoObl MONy4eHUs: U IPUMEHEHUE aTKaHOB.

[Huknoankansl. O6mas Gopmynna, HOMEHKIAaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U XUMUUYECKHX CBOMCTB MaJIbIX
(IuKIIONpOIIaH, MUKI00YTaH) U OOBIYHBIX (LIMKJIOMEHTAH, [IUKIIOTeKcaH) IuKiIoaakaHoB. CrocoObl MOJydeHUs U MPUMEHEHNE
LUKJIOAJIKAHOB.

Anxenbl. ['oMonormueckuii psifi aakeHOB, oOmIas (opmyna, HOMEHKJIATypa. JJICKTPOHHOE W TMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY/ AJIKCHOB, SP°-THOPHAM3AINS ATOMHBIX OpOWTalell yriepoma, o- W 7-CBsi3H. CTPYKTYpHAS H
reomeTpudeckas (LHUC-TpaHC-) u3oMepusi. DU3MYECKHE CBOMCTBA AJKEHOB. XHMHYECKHE CBOWMCTBA: peEaKIUU
MIPUCOECINHEHNS, 3aMEILICHUS B O-TIOJIOKEHHE MPU IBOMHOM CBA3H, MOJIMMEPHU3ALUU U OKUcieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOIYYEHHSI U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccupukauus ankaaueHoB (CONpsDKEHHBIE, W30IMPOBAHHBIC, Kymyauposanusie). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMCTB COMNPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoenunenue. llonumepusamus
COMpPSIKEHHBIX AUeHOB. CrIOCOOBI MOTYyYEHUs U IPUMEHEHUE aIKaIUEHOB.

Anxunpl. ['oMoyoruueckuii psja  alkuHOB, oOm@as ¢opMmysia, HOMEHKJIATypa € HM30MEpHUsi. ODIJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHUHOB, SP-TUOpUIIM3aIUsl aTOMHBIX opouTtaneit yrieponaa. dusnyeckue cBoWcTBa
QIKUHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU NPUCOEAUHEHUs, AUMEpU3alMUd W TpPUMEpHU3aLUHU, OKucieHusa. KuciaorHsle
CBOICTBA QJIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbIE peakliMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJTKUHOB.

ApomaTuyeckue yriieBoaopobl (apeHsl). 'oMonoruyeckuii psajg apeHoB, oomias ¢popMysia, HOMEHKIATypa U U30MEpHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl OeH3oma. du3nueckue CBONMCTBAa apeHOB. XUMHUYECKHE CBOWCTBA
OeH30Jla U €ro TrOMOJIOTOB: PpPEaKIMU 3aMElIeHHs B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJHKaie, peaKuuu
NPUCOEAUHEHUS, OKHUCIIEHHE ToMoJIoroB OeH3ona. llpeacraBneHue 00 OpUEHTHUPYIONIEM JEHCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE HA IPUMEPE aTKUIbHBIX PaJNKaIoB, KApOOKCHIbHON, THAPOKCUIHHOM, aMUHO- U HUTPOTPYMIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctupoiia. [lonumepuzanus ctuposna. CrocoObl mogydyeHus U NPUMEHEHUE
apOMaTUYECKUX YIJIEBOIOPOIOB.

[Ipuponnsiii ra3. IlomytHeie HedTsaHble ra3pl. Hedte u e€ npoucxoxnenue. KameHHBI yromb ¥ HOPOAYKTHI €ro
nepepabotku. CriocoObl nmepepaboTku He(TH: MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHUYECKUH ), pUPOPMUHT, TTUPOIH3.
[TpoaykThl iepepaboTKH HEPTH, UX TPUMEHEHNE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXAY Pa3IMUHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNIEKTPOHHOE CTPOEHHE TaJOr€HIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peaknny 3amernieHus rajoreHa Ha T'MApPOKCOrpyYIYy,
HUTPOTPYNIY, IUAHOTPYIINY, aMUHOTpymy. /eicTBUe Ha rajJoreHnpon3BOAHbIE BOAHOIO U CIUPTOBOIO pacTBOpa MIEIOYH.
B3aumoneiicTBre IUTaJIOr€HAJIKAHOB C MarHueM W OUHKOM. lloHATHE O METaJUIOOPraHMYeCKUX COEIUHEHHUSIX.
Hcnonb30BaHUE rajJoreHIpon3BOIHBIX YIIIEBOIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKUX BEILIECTB.

DKCnepUMEeHTAIbHbIE METO/Ibl U3YyUYEHUs BEIIECTB U UX MPEBPALCHUN: U3ydeHUE (PU3HUUECKUX CBOMCTB yTIE€BOA0POJIOB
(pacTBOPUMOCTD), KaUYE€CTBEHHBIX PEAKIIUNA YrJIE€BOJOPOJOB Pa3IMUHBIX KJIACCOB (0OecIBEYMBAHHE OPOMHOW WM HMOITHOU
BOJIbI, pacTBOpa IIEpMaHTaHaTa KaJiks, B3aUMOJICHCTBHME alleTWICHA C aMMHAYHbIM pacTBopoM okcuaa cepeopa(l)),
KaueCTBEHHOE OOHApyKEHHE Yriepojla U BOAOPOJa B OpPraHUYECKHX BEUIECTBAX, MOJYyYEHUE ITHIEHA U HU3YyYEHHUE €ro
CBOMCTB, oO3HaKomyieHHMEe c kKoekuusmMu «Hepts» u «Yromp», ¢ oOpa3uaMu IUJIaCTMACC, KaydyKOB M PE3UHBI,
MOJIEJIMPOBAHUE MOJIEKYJ YIIIEBOJOPOAOB U rajOr€HIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoacoaep:kanue oprannyecKue coenHeHusl.

[IpenensHble ogHOATOMHBIE cUPThL. CTpOE€HHE MOJIEKYH (Ha MpUMeEpe METaHoja M 3TaHojda). ['omMosornyeckuii psm,
oburas popmyna, u3oMepusi, HOMEHKIIATypa U kiaccudukanusa. Guszndyeckrne cBOMCTBA NPeEIbHBIX OHOATOMHBIX CIIMPTOB.
BogopoiHbie cBsA3U MeXAY MOJIEKYJIaMH CIIUPTOB. XMMHUUYECKHE CBOMCTBA: PEaKLUU 3aMEIICHHMs, IETUIPATAUN, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHMYECKUMU M HEOPraHMYEeCKUMHU KucioTramu. KaduecTBeHHas peakuus Ha OJHOATOMHBIE CIHPTHI.
JlelicTBre ATaHONIAa M METaHOJIa HA OpraHu3M uesioBeka. CrocoObl MOMy4YeHUs U MPUMEHEHHE OHOATOMHBIX CITUPTOB.

[IpocTsie a¢dupsl, HOMEHKIaTypa U u3omepusa. OcoOGeHHOCTH GU3HUECKUX U XUMUUECKUX CBOWCTB.

MHOroaTtoMHbI€ COUPTHI — 3THJICHIIUKOJb U TinlepruH. Ou3nueckue U XUMUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHMUS,
B3aMMOJICHCTBUE C OPraHUYECKUMHM U HEOPraHMYECKUMHU KHCIOTaMH, KaUeCTBEHHAs PEaKIUs Ha MHOTOaTOMHBIE CIUPTBHI.
[IpencraBienre o0 MexaHU3ME peakuuid HykiaeouibHOro 3amernieHus. [lefictBue Ha opraHu3Mm uyenoBeka. CrocoObl
MOJIYYCHUSI ¥ IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CTpoeHHE MOJIEKYJIbl, B3AaUMHOE BIUSHUE THUIPOKCOrPYIIBI U OEH30JbHOrO siapa. Pu3nuecKue CBOMCTBA
denona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHbIe peakiuu Ha (eHos. ToxkcnyHocTh Perona. CriocoObl
nojiyueHus 1 npuMenenue gpenona. Genonpopmanbaeruinas cMoa.

KapOonunbHble coequHEHUs — aibJeTHJIbl U KETOHBIL. JJIEKTPOHHOE CTPOCHHE KAapOOHWJIBHOW TPYIIIHI.
['oMonorudeckue psiiabl ambJETHIOB U KETOHOB, oOmmas (opmyna, M3oMepus WU HOMEHKIarypa. Du3nyueckue CBOMCTBa
aNbJETUIOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJECTUIOB U KETOHOB: peakuuu npucoeauHeHus. OKUCICHUE allbIETU/IOB,
KaueCTBEHHBIE PeaKIuy Ha anbaeruabl. CrIocoObl OTy4YeHUs U MPUMEHEHUE ajlbJICTH/IOB M KETOHOB.

OnHoOoCHOBHBIE Mpe/eibHbIe KAPOOHOBBIE KUCTOTHL. OCOOEHHOCTU CTPOCHHS MOJIEKYJT KapOOHOBBIX KUCIIOT. M30oMepus
U HOMEHKIaTypa. Du3nyecKkne CBOMCTBA OJHOOCHOBHBIX MpPENEIbHBIX KapOOHOBBIX KHUCIOT. BOmopomHBIE CBSI3M MEXKITY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XWMHUYECKHE CBOMCTBA: KHUCJIOTHBIC CBOWMCTBA, pPEaKkius JTepU(UKAIUU, PEAKIUU C
y4acTUEeM YIJIEBOJOPOAHOrO paaukana. (OCoOEHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOroobpasne kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENpPENETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, HUKAPOOHOBBIX KHUCIIOT, THIPOKCHUKAPOOHOBBIX KHUCJOT. [IpeicTaBuTeny BBHICIIMX
KapOOHOBBIX KUCIIOT: CT€APUHOBAsI, NAJIbMUTHUHOBAS, OJICUHOBAS, TUHOIE6A5, TUHONEeHO08as1 KUCIOThl. CIIOCOOBI MOJIYYEHHS U
MPUMEHEHUE KapOOHOBBIX KUCJIOT.

Crnoxnbie 3upsl. 'omonoruueckuit psia, oodmas dhopmyina, U3oMepuss U HOMEHKIaTypa. PU3NYECKUe U XUMHUYECKUE
CBOWCTBA: THAPOJIA3 B KUCIIOM U IIETIOYHOU CpeELE.

Kupei. Ctpoerue, puznueckiue 1 XMMUUECKUE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIION U MEI0uHOM cpeae. OcoOeHHOCTH
CBOMCTB KHPOB, COIAECPKAIINX OCTATKH HENMPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOIE.

Mpb114 KaK COMM BBICIITNX KapOOHOBBIX KHCIIOT, UX MOOIIEE IEHCTBUE.

OO6mrast xapakTepucThKa yriieBojoB. Kmaccudukarus yrieBogaoB (MOHO-, IH- W ToJcaxapuibl). MoHOCaXapub:
IIII0K03a, PPYKTO3a, rajakTo3a, pudo3a, ne3okcupudo3a. duznueckue CBOWCTBA U HAXOXJeHUE B mpupojae. GOoTOCHUHTE3.
XUMHUYECKUE CBOMCTBA TIIFOKO3BI: PEAKIIMU C YYACTUEM CIUPTOBBIX M AJIBJCTHUIHOW TPYIN, COUPTOBOEC U MOJOYHOKHCIIOE
opoxkenue. [IpuMeHeHUe TIIOKO3bI, €€ 3HAYEHUE B KU3HENEATENLHOCTH OopranusMa. Jlucaxapuapl: caxaposa, MallbTO3a U
nmakTo3a. BoccranaBnuBaromuye U HEBOCCTAHABIMBAKOIIME Aucaxapuabl. [ maponns nucaxapuaoB. Haxoxnenue B npupoae u
npuMmeHenne. l[lomucaxapuabl: Kpaxman, TIIMKOT€H W 1euroyio3a. CTpoeHMe MAaKpOMOJIEKYJ KpaxMmalia, TJIMKON€Ha |
1EeJUTI0JI03bl. DU3NUECKHE CBOMCTBA KpaxMayla M LEJUTFOJI03bl. XMMUYECKHME CBOMCTBA Kpaxmaia: TMAPOJIN3, KaueCTBEHHAs



peakuus C HOAOM. XHUMHUYECKHE CBOWMCTBA LIEJUIIOJIO3bL: THAPOIU3, ModydeHHe 3(GupoB 1emnono3bl. I[loHsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCnepUMEHTAIbHBIE METOJbl W3yYEHUsl BEUIECTB M UX MPEBpPALICHUMN: pacTBOPUMOCTh Pa3iIMYHbIX CIIUPTOB B BOJIE,
B3aMMOJICHCTBHE ATAHOJIA C HATPUEM, OKHCJIEHHE STWIOBOTO CHUPTA B aJbJAECTH] HA PACKAIEHHONM MEIHOW ITPOBOJIOKE,
OKHCJIEHHE 3TUJIOBOTO CIIMPTa AUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPUAlIOB), KAUECTBEHHbBIE PEaKLIUU
Ha anpjeruabl (¢ ruapokcuaoMm nuammuHcepeopa(l) u rugpokcuaom menu(ll)), peakumst rauviepuHa ¢ THAPOKCHUIOM
menu(ll), xuMHuueckrne CBOWMCTBAa pPacTBOpa YKCYCHOW KHCIOTBI, B3aUMOJICMCTBUE PACTBOpA TIJIIOKO3bI C THUAPOKCHUIAOM
meau(ll), B3auMopeiicTBue Kpaxmalia ¢ MOJOM, pEIIeHHE 3KCIEPUMEHTAIbHBIX 3a1ad 1o TeMaMm «CrnupTel U (EHOIb»,
«Kap6onoBbie kucioThl. CIIOXKHBIE d(QUPBI.

A3oTcoaep:Kanue OpraHudecKue coeJMHEeHUsl.

AMHHBI — OpraHuyeckue NpOou3BOJHBIE amMMuaka. Kiaccudukanus amMuHOB: anupaTHYECKUEe M apOMaTUYECKHE,
NEepBUYHBIC, BTOpUYHBIE M TpeTuuHble. CTpoeHHe MoJeKyn, oOmas (opmyna, u3oMepus, HOMEHKIATypa U (pusnueckue
cBOMCTBAa. XHMMHYECKOE CBOMCTBa ain(aTHYeCKUX aMHUHOB: OCHOBHBIE CBOWMCTBA, AQJKUJIMPOBAaHUE, B3aUMOJEHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOW. CONM AIKUIIAMMOHUS.

AHUIUH — OpeaCcTaBUTENh aMHUHOB apoMarnueckoro psaa. CrpoeHue aHunuHa. BzanMHOe BiMsIHUE TpyI aTOMOB B
MoJieKyle aHuwiIMHAa. OcoOEHHOCTH XUMHUYECKHMX CBOMCTB aHminMHaA. KadecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
MOJIyYEeHHUSI ¥ PUMEHEHHe anupaTnyeckux aMuHoB. [lonydyenue anuiMHa u3 HUTPOOEH3071a.

Amvunokuciorsl. Homenkmatypa u wu3omepusa. OTAelbHbIE MPEACTABUTENIM O-aMUHOKHCIOT: TJIMUWH, aJaHuH.
®duznyeckre CBOWCTBA aMUHOKUCIOT. XUMUYECKHUE CBOMCTBA aMUHOKHCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COEIUHEHH,
peakuus MOJIMKOHACHCAIMK, 00pa30BaHUe MENTUIHON CBs3U. buonornueckoe 3HaueHne aMUHOKUACTIOT. CUHTE3 U TUIPOIIU3
NENTUIOB.

benku kak mpuponHbie nmonumepsl. [lepBuyHas, BTOpUYHAs U TPETHYHAsl CTPYKTypa OenKkoB. XMMHUYECKHE CBONCTBA
OENKOB: TUAPOIH3, ACHATYpAIls, Ka4eCTBEHHBIC PEaKITUU Ha OCIKH.

DKCrepuMEHTAIbHBIE METOAbl M3Y4YEHMsI BEUIECTB M MX IPEBPALICHHI: pacTBOpeHHE OEIKOB B BOJE, JeHATypalus
O€JIKOB MpPU HArpeBaHWHM, LIBETHbIE PEAKLMKM HA O€JKH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ay 10 TeMaM «A30TCOAEpKaIue
OpraHMyYecKue coequHeHus» U «Pacrno3HaBaHne OpraHUuYECKUX COCTUHEHUID.

BricokomoJieKyIsIpHBIE COCIHHCHUS .



OCHOBHBIE MOHATHUS XMMHUHU BBICOKOMOJEKYJISIPHBIX COCIUHEHUI: MOHOMEp, MOJIMMEp, CTPYKTYpPHOE 3BEHO, CTEIEHb
NOJIMMEPU3aLH, CPEIHsAs MOJIEKyJsipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS U TIOJTUKOHACHCALIHS.

[Tomumepubie  matepuanisl. [lmactMacchl  (MONMATWIIEH, TMOJUIIPONWIIECH, MOJIUBUHWIXJIOPUZ, MOJIMCTUPOI,
HNOJMMETHIIMETaKPUIIAT, MOJIUKAapOOHATHI, MONMATHIIEHTEpedTanaT). Y Tuiausamus 1 nepepaboTka MiacTUKa.

DnacToMephl: HaTypaldbHbIA KaydyK, CHUHTETUYECKHE Kayuykd (OyTaaueHOBBIN, XJOPOMPEHOBBIN, M30MPEHOBBIN) U
CUJIMKOHBI. Pe3una.

Bosokna: HarypanbHbie (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKUE
(KampoH U JaBcaH).

[Tomumepbl cHeNUalbHOTO HazHa4YeHHs (Te(JIOH, KeBIap, JJIEKTPONPOBOISAIINE TOIMMEPBl, OuopasiaraeMble
MIOJIUMEDPHI ).

DKCIepUMEHTAIbHBIE METO/Abl MU3YYEHHsI BEUIECTB M UX MPEBPAILICHHI: O3HAKOMJIEHHE C OOpa3laMH MHPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAY4yKOB, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Pacrno3HaBaHUe IIacTMacc
Y BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxienue MoseKyssipHOi (OpMyIibl OpraHMYECKOTr0 COEIMHEHUS 110 MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINUX B €T0
COCTaB, HaAXOXJACHUE MOJIEKYJIIPHON (POPMYIIbI OPraHUYECKOro cCoequHeHus Mo macce (00bEMY) MPOTYKTOB CrOPAHMS, MO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/MIM HCXOJHBIX BEILIECTB, YCTAHOBJICHHE CTPYKTYpPHOM
(bopMyJIbl OPraHMYECKOro BEIIECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB MOJNYYEHUS, ONpeAesieHue JOJIu
BBIX0/Ia ITPOAYKTA PEAKLIMU OT TEOPETUYECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MeXNpeaMETHBIX CBS3€H NMPH WM3YyYEHHH OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
UCTIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK W TMOHSATUH, NPUHATBIX B OTAEIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmre ecTecTBEHHO-HAayYHbIE TOHSATHS: SIBJI€HWE, HAy4dHbId (pakT, TUIOTE3a, TEOpHs, 3aKOH, AaHAJIW3, CHHTES3,
KkJaccuuKaius, HabJltoIeHUEe, U3MEPEHUE, IKCIIEPUMEHT, MO/IEITb, MOJIETTMPOBAHUE.

dusuka: MaTrepus, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, MOJIEKYJIa, YSHEPreTHYEeCKU ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHME BEILEeCTBa, (PU3NYECKHE BETUUMHBI, €UHUIBI U3MEPEHMUSI, CKOPOCTb, SHEPI'Hsl, Macca.



buonorusi: knerka, opraHu3M, -sKocucTema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTh, AaBTOTPO(MHBIA U
reTepOTPOGHBIN TUIT NMHUTaHUA, OpokeHHe, (POTOCHMHTE3, AbIXaHWe, OCNKH, YIJIEBOJBI, YKUPbI, HYKICMHOBBIE KHCIIOTHI,
(epMEeHTBHI.

I'eorpadus: moye3HbIe UCKOITaeMbI€, TOTLIUBO.

TexHomOrus: THIIEBBIC TPOAYKTHI, OCHOBBI pAllMOHAILHOIO IMHUTaHWS, MOIOIIKE CPEACTBa, MaTepualbl W3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

TeopeTruyeckue 0OCHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX sAep. XHUMHYECKuUW dyeMmeHT. M3otombl. CTpoeHHE HIEKTPOHHBIX OO0OJIOYEK AaTOMOB,
KBAaHTOBBIC YHCJIa. DHEPreTUUEeCKUe YPOBHU M MOAYpOBHH. ATOMHBIe opOutanu. Knaccudukamms XUMHUYECKUX 3JIEMEHTOB
(s-, p-, d-, f-omementsl). PacnpenereHue 3JI€KTPOHOB 1O aTOMHBIM OPOUTAISIM. DJICKTPOHHBIC KOH(HUTypald aTOMOB
AJIEMEHTOB MIEPBOr0—4ETBEPTOTO MEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(MUTYpallUd MOHOB.
DJIEKTPOOTPUIIATEITLHOCT.

[Tepuonunueckuii 3akoH u [lepronnueckas cucreMa xumudeckux 3nemMenToB .M. MenaeneeBa. CBs3b NEPUOAUYECKOTO
3aKkoHa M Ileproauyeckoi CUCTeMbl XMMHUUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpHUEM CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUs] CBOMCTB XUMHMUYECKHX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CJIOXKHBIX BEILIECTB MO TPyMaM U MepUuojaM.
3HaueHue nepuoanyeckoro 3akona /.M. Mennaeneesa.

XuMudeckasi CBA3b. BHIBI XMMUYECKON CBS3HM: KOBaJEHTHAs, WOHHAs, MeTaUIMyeckas. MeXaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U: OOMEHHBIM W JIOHOPHO-aKIENTOPHBIM. DHEprus W JjuHa CBs3U. [loJSIpHOCTH, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble cBs13u. BonoponHas cBsi3b. MEXMOJIEKYIIPHBIE B3aUMOJAEHCTBUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbl MOJIEKYJI C MX T'€OMETPUUYECKUM
CTpOEHUEM (Ha IpUMEPE COCAMHEHUM 2JIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHeHusiX. CocTaB KOMIUIEKCHOIO HMOHA: KOMILJIEKCOOOpa30BaTelb, JIUTAH/IbI.
3HaueHUE KOMIUIEKCHBIX coeuHeHu . [ToHaTre 0 KOOpAMHAIIMOHHON XUMUHU.



BemecTtBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI KPUCTAINIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA
BELIECTB.

[lonsiTue o aucnepcHbix cucteMax. McruHeble pacTBOphl. IlpencraBieHne o KOUIOMAHBIX pacTBopax. CrnocoObl
BBIP@KEHUSI KOHLEHTPALMK PacTBOPOB: MaccoBas JOJI1 BEUIECTBA B PAacTBOPE, MOJIsSIpHAs KOHLEHTpauus. HachleHHble u
HEHACBIILIEHHBIE PaCTBOPBI, PaCTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpHUBHATIbHBIE Ha3BaHMS OTACJBHBIX IpPE/CTaBUTENEH
HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XMMHYECKMX pPEaKUMi B HEOPraHWYECKOW M OpPraHM4ecKOM XUMHUHU. 3aKOH COXpPaHEHMsI MacChl
BEIIECTB; 3aKOH COXPAaHEHUS W MPEBpAIICHUS SHEPTUU MPH XUMHUYECKUX peakiusx. TermnoBbie 3(PQPeKThl XUMUUECKUX
peakuuil. TepMOXUMHUYECKHE YPABHEHMUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTb OT Pa3IM4YHbIX (aKTOpOB. ['OMOreHHbIE U TeTEpPOreHHBbIE PEAKIINH.
Karanu3 u karanuzaropsl.

OOpaTtumble U HeoOpaTHMblEe peakiuu. XUMHYecKoe paBHOBecue. KoHcTaHTa xumuueckoro paBHoBecus. DakTopsl,
BJIMSIOIIME HA TOJOKEHHE XMMUYECKOIO paBHOBECHS: TEMIIEpAaTypa, IaBIEHUE U KOHUEHTPALMH BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunuun Jle [larense.

DnekTponuTudeckas aucconuaius. CuibHble W claldble 2eKTpoiauThl. CreneHp auccomuanuu. Cpena BOIHBIX
pacTBOpPOB: KHUCIIOTHAsi, HEWUTpalbHas, uienodHas. Bomopoauwiii mokazarens (PH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIMTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKHCIUTENb M BOCCTaHOBHTENb. [Ipomeccsl
OKHCJIEHUSI U BOCCTaHOBJIEHUS. BakHeNIIMe OKUCIUTENN U BOCCTAHOBUTEIU. METOM 3JEKTPOHHOro OajlaHca. DIEKTPOIU3
pPacTBOPOB U PACIIABOB BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl H3y4YEHUs BELIECTB M MX IIPEBPAICHUN: pa3ioKEHHE IEPOKCHAA BOAOpPOAA B
NPUCYTCTBUU KaTajlu3aTopa, MOJAEIU KPUCTALUIMYECKUX PEIIETOK, MPOBEICHUE PEAKUUH HMOHHOIO OOMEHa, OIpe/elieHue
cpeabl pacCTBOPOB € MOMOUIbI0 UHANKATOPOB, U3yUEHHE BIMSHUA Pa3iIMuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM peakliuu u
MOJIO)KEHHE XUMUYECKOIO PaBHOBECHSI.

Heopranuyeckass xuMus.



[Tonoxxenne HemeramnoB B Ilepumonnueckoil cucreme XuUMHUYecKux 3yeMeHToB J[.M. MeHneneeBa M OCOOEHHOCTH
CTpoeHHUs MX aTomMoB. DU3MUECKHE CBOMCTBA HEMETAJJIOB. AJIOTPONUS HEMETAIOB (Ha MpHUMEpEe KHUCIOpOAa, CEpBhl,
dbocdopa u yriaeposaa).

Bonopoa. Ilomyuenuwe, ¢usuueckue M XUMHYECKHE CBOMCTBA: pEakUMM C METaJUIaMH M HeMeTalaMu,
BOCCTaHOBHUTEJIbHBIE CBOWCTBA. | napuabl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxenue B npupojie, cnocoObl MojlydeHus!, pUu3nyeckrue 1 XuMU4YecKre CBOCTBa. ["anoreHoBogopobl.
Baxwueiiimume kucrnopojaconepxaiue coeluHeHus rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHHS
rajioreHoB. [IpumMeHeHue rajloreHoB U X COeAMHEHUH.

Kucnopon, o3on. JlabopatopHble W MpPOMBIIUIEHHBIE CIIOCOOBI MOMy4YeHHUs KHUCIopona. PuznyecKkne U XUMUYECKHE
CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA. OKCUABI U TEPOKCUJIBL.

Cepa. Haxoxnenue B npupojie, criocoObl MmotydeHus1, puandeckue u XuMuueckue cBoiictBa. CepoBoaopo/i, CylIbpuibl.
Oxcun cepoi(1V), okcua cepri(VI). Ceparcras u cepHass KUCIOTH U UX coiu. OCOOCHHOCTH CBOMCTB CEPHOU KHCIIOTHI.
[IpumeHenue cepbl ¥ €€ COeAMHEHU .

A3zor. HaxoxzaeHnue B mpupoAe, CHOCOObI MONY4YEHUS, (PU3MUECKHE U XMUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIBI.
Oxcupbl a3ota. A30TUCTast U a30THAsI KUCIOTHI U X coiu. OCOOEHHOCTH CBOWMCTB a30THOM KUCHOTHL. IIpuMenenune azora u
€ro CoeIMHEHNN. A30THBIE YA00pEHUSI.

®docdop. HaxoxaeHnue B mpupojie, Criocoosl nmoiaydeHus, pusndeckue u xumuueckue cporictBa. Gocuant u Gochun.
Oxcunbl pochopa, pochopuas kucinora u e€ conu. [Ipumenenue gochopa u ero coenqunennii. DochopHbie yIOOpEHUS.

VYrnepon, HaxoxAeHHE B Mpupoie. ANIoTponHble Moaudukanuu. OU3HUECKUe U XUMUYECKUE CBOMCTBA MPOCTHIX
BelecTB, oOpaszoBaHHbIX yriaeponoM. Oxcun yriepopa(ll), oxcun yrimepoma(lV), yrompHas kuciaora u €€  COJIM.
AKTHUBHpOBAaHHBIN yrojib, aacopOuusa. dymnepensl, rpadeH, yriepoiHbie HaHOTPYOKU. lIpuMeHeHHe TpOCTHIX BEUIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHEHUH.

Kpemuuii. Haxoxenue B mpupojie, crocoObl MoydeHus, (pu3ndeckne U XuMudeckue cBoricta. Okcun kpemaus( V),
KPEMHHUEBAsI KUCIIOTA, CHUIMKAThL. [I[puMeHeHne kpeMHus 1 ero coeauHeHui. CTEKII0, €ro MoJIy4eHHe, BUIbI CTEKJIA.

[Tonoxxenne MeramioB B Ilepmonnueckold cUCTEME XMMHUYECKUX AJIEMEHTOB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX
o0osiouek aToMoB MeTauioB. OOue puznueckre cBoicTBa MeTayuioB. [IpumMeHeHue MetaioB B ObITY U TexHUKe. CriaBbl
METaJIOB.



DNEeKTPOXMMHUYECKUI psAl HamnpsskeHud MerawioB. OOmme cnocoObl MOJYyY4EeHHs METaUIOB: THAPOMETAILTyprus,
NUPOMETAIUTYprus, 3yiekTpoMeratyprus. [lonstue o koppo3un meramioB. CriocoObl 3alIUThI OT KOPPO3HH.

O6mas xapakrepuctuka MetawioB |A-rpynnel [lepronnyueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB. HaTpuil n kanmii:
nojy4yeHue, (pusnueckre 1 XMMHYECKUe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB U UX COSAMHEHU.

O6mrast xapaktepuctuka MmetamnoB |lIA-rpynmsr [lepuognyeckoid CHUCTEMBI XMMHYECKHUX JJEMEHTOB. Marnuii u
KaJIbLUIA: TIOJTydeHHe, (U3HUYEeCKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U UX coeArnHeHui. KECTKoCTh
BOJIbI U CITOCOOBI €€ YCTpaHEHUSI.

AMIOMHUHMI: TIONTydyeHune, GU3NYecCKue U XMMUYECKHe CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA M €r0 COCTUHEHUM.
AmMoTepHbIe CBOIICTBA OKCH/IA M TUAPOKCUAA aTFOMUHUS, THIPOKCOKOMIIICKCHI A TFOMUHUSI.

Obmas xapakTepucTuka MeTaioB mooouyHsIx noarpymi (b-rpymnm) [lepruoandeckoit cCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnueckre U XUMUYECKHE CBOMCTBA XpoMma U ero coeauHeHuu. Oxcuasl u ruapokcuasl xpoma(ll), xpoma(lll) u
xpoMa(VI). Xpomatsl u AuXpoMarthl, UX OKUCIUTENbHBIE CBOMCTBRA. [loydeHne u mpuMeHeHue xpoma.

dusnyeckne W XUMUYECKHME CBOWCTBA MapraHila W ero coeAuHeHwi. Baxueitmme coenunenus wmapranma(ll),
mapranua(1V), mapranna(VI) u mapranma(VIl). Ilepmanranatr kaius, ero OKUCIUTENbHBIE CBOMCTBA.

duznyueckre U XUMHUYECKHE CBOMCTBa Kele3a W ero coeauHeHuil. Okcuabl, Tuapokcuabl U conu kenesa(ll) u
xeneza(lll). Tlonyuenue u mpuMeHeHuUe Kelle3a U ero CIIJIaBOB.

DOU3NYECKME U XUMUYECKHUE CBOWCTBA MeIU U €€ coeqnHeHut. [loryueHne u npuMeHeHrne MeIu U €€ COEIUHEHU M.

[Munk: momydenue, (u3nueckue U XUMHYECKHE CBOWCTBA. AMQOTEpHbIE CBOMCTBAa OKCHIA M TUIAPOKCHIA I[MHKA,
T'UIPOKCOKOMIUIEKCHI LIMHKA. [[puMeHeHne [IMHKA U €ro COeTMHEHU.

DKCnepUMeHTAIbHbIE METO/IbI U3YUEHHUSI BEIIECTB U X MPEBpaIleHUI: n3yuyeHrne 00pa3iioB HEMETAIIJIOB, TOPEHUE CEPBI,
dochopa, xeneza, MarHusi B KHCIOpPOJE, M3yUdEHUE KOJUICKIUMU «MeTalibl U CIUIaBbl», B3aUMOJACUCTBHE IICIOYHBIX U
HIEJIOYHO3EMEJIbHBIX METAJUIOB ¢ BOJIOM (BO3MOXHO MCIOJIb30BAHUE BUICOMATEPHAIIOB), B3aUMOICUCTBUE IIMHKA U Keje3a ¢
pacTBOpaMy KHUCJIOT W IIEJOYEd, KAaueCTBEHHbIE PEAKIMM HAa HEOPraHWYECKWE AHWOHBI, KaTHOH BOJOPOAA M KaTHUOHBI
METaJ/VIOB, B3aUMOJACUCTBUME THUIAPOKCHIOB QJIIOMUHUA UM LHMHKA C pPACTBOpaMU KHUCIOT M IIEJOYEH, pEIICHNE
HKCIIEPUMEHTAIBHBIX 3a1a4d 1o TeMaMm «['amorens», «Cepa m €€ coenMHEHUus», «A30T U pochop M UX COECTUHEHUD,
«MeTtasuibl TJIaBHBIX NOATPYHI», «MeTaibl MOOOYHBIX MOATPYIII.

XuUMHS U KU3Hb.



Ponp xumuu B 00€ClEUEHMM YCTOMYMBOTO pa3BUTHs 4YesnoBedecTBa. [loHSATHE O HaydHBIX METOAAxX IO3HAHUS U
METOHOJIOTUM HAYYHOI'0 HCCIEI0BaHMsA. HayuHble IPUHIUIIBI OPraHUA3alMA XUMHUYECKOTI0 MPOU3BOACTBA. [[poMBIILIIEHHbBIE
CHOCOOBI TONYYEHUS! BAXKHEWIIMX BEUWIECTB (HA MpUMEpEe NPOM3BOJCTBA AMMHUAKA, CEPHOM KHUCIOTHI, METaHOJIA).
[TpoMbIlIIeHHBIE CIIOCOOBI TOJYYEHUS METaIOB M CIIABOB. XHMMHYECKOE 3arps3HEHHUE OKPYXKAIoIIeH Cpeapl M ero
nociencTBus. Poib XxuMun B 00ecTicUeHUN YHEPTeTHUECKO OE30ITaCHOCTH.

XuMus U 300pOBbE yesoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuiia UCIIOIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Poib
XHMHUH B Pa3BUTHH MEIULIUHBL.

XUMUSI IUIIHA: OCHOBHBIE KOMITOHEHTHI, ITUIIEBbIE 100aBKH. P0ob XMMUK B 00eCIIeUEeHUN MUIIIEBON O€30ITaCHOCTH.

Kocmernueckne n mapdromepasie cpenctBa. bertoBas xumms. [lpaBmia Ge30macHOTO WCMOJIB30BAHUS IPENapaToB
OBITOBOII XMMHH B IIOBCETHEBHOM JKHU3HH.

XUMUS B CTPOUTEILCTBE: BAXKHEHIITE CTPOUTEIbHBIC MaTepUaibl (LIEMEHT, OETOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepamMuka. Marepuaibl [Ji1 DJIEKTPOHUKH.
Hanotexnonoruu.

Pacuérnpie 3amaun.

Pacuérel: Maccel BemecTBa MM 00bEMA Ta30B MO MU3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJHO M3 BEIECTB
UMeeT IPUMECH, Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CITU OJTHO U3 BEIIECTB JJAHO B BUJIE PacTBOpa C
ONPENCITIEHHOW MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOM KOHUEHTpPAlWU BEIIECTBA B
pacTBOpe, 0JIM BBIXOAA MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeaMeTHBIX CBs3eH MPpU M3YYCHUHU OOIIeH M HeopraHudeckoi xumMuu B 11 Kiacce ocyiiecTBiseTcs
Yyepe3 MCIOJb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHSATUM, MPUHATHIX B OTJCIbHBIX MPEIMETax
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OOuue ecTecTBEHHO-HAyUHbIC TOHATHS: SBJICHUE, HAay4YHBIM (¢akT, rumoresa, TEOpuUs, 3aKOH, aHAJIW3, CUHTES3,
KJIaccuukaius, NepuoauIHOCTh, HAOIIOAECHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTUPOBAHUE.



dusnka: Marepus, MHKPOMHP, MAKPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H3O0TOIBI, PaTHOAKTUBHOCTb,
MOJICKYJIa, JHEPreTUYCCKHN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, HACAIBHBIM Tra3,
bu3nYecKre BEIMYNHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: kieTka, opraHus3Mm, SKocHcTeMma, Ouocdepa, MeTabOIM3M, MAKpPO- U MHUKPOIJIEMEHTHI, OCIKH, >KHUPHI,
YIJIEBOJIbI, HYKJICUHOBBIE KHCIIOThI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M TIOTOK YHEPTUH B IKOCHCTEMAX.

I'eorpadus: MuHEpabl, TOpHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorusi: XUMHYECKash MPOMBIIIICHHOCTh, METALTYprusi, CTPOUTEIbHBIE MaTEPHANIbI, CEThCKOXO035HCTBEHHOE
MIPOM3BOJICTBO, TIHUINEBAss IPOMBIIUICHHOCTh, (papMalieBTHUecKass MPOMBIIUICHHOCTh, ITPOM3BOJCTBO KOCMETHYECKHUX
MpermapaToB, MPOU3BOJCTBO KOHCTPYKIITMOHHBIX MAaTEPUAJIOB, JIEKTPOHHAS TIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOI'PAMMELI 110 XMMHWN HA VYIJIYVBJIIEHHOM VYPOBHE
CPEIHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CUCTEMHO-IESITEILHOCTHBIM MOAX0JIOM B CTPYKTYpPE JINUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPEIMETA
«XuMus» Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUs BBIAEICHBI CIEIYIONINE COCTABISIONINE: OCO3HAHUE O0YJaroNIMMUCS
POCCHUMCKOW TPAXTAHCKOM HIAECHTUYHOCTH; TOTOBHOCTh K CAaMOPA3BUTHUIO, CAMOCTOSATEIBLHOCTA M CaMOOIPEICIECHUIO;
HaJIMYUE MOTHBAIIUU K O0YYEHHUIO; TOTOBHOCTh M CITOCOOHOCThH O0YYarOIIMXCSl PYKOBOJCTBOBATHCS MPUHSATHIMHU B OOIIECTBE
npaBUjaMd ¥ HOPMaMM TOBECHHUS, HaJWYUE MPABOCO3HAHUSI, DKOJOTHUYECKOW KYJIBTYphI; CIIOCOOHOCTh CTaBUTH IENH U
CTPOUTH KU3HCHHBIE TIJIAHBI.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS MpEIMeTa «XHMHS» OTPakaioT CHOPMHUPOBAHHOCTH OMBITA MO3HABATEIHLHON WU
MPaKTUYECKOMN ACATEILHOCTH 00yJaroImMXCcs B IIPOIIECCe peann3ai 00pa3oBaTeIbHOM TSI TEIbHOCTH.

JIn4HOCTHBIE PE3ybTaThl OCBOCHUS MpEIMETa «XUMUS» OTpa)xaroT C(HPOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOW U
MPaAKTHYECKOM ACATEILHOCTH 00YyJaroImMXCcs B IIPOIIECCe pean3ai 00pa3oBaTeIbHON ICSITESIIPHOCTH, B TOM YHCIIEC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMSA

OCO3HAHUSI O0YUYAOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJICTABJICHUS O COLMAIBHBIX HOPMax U MPaBUIaX MEKIMYHOCTHBIX OTHOIIIEHUM B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MESITEIHPHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHHH YYEOHBIX U
MMO3HABATENbHBIX 33]1a4, BBIOJIHEHUN XUMHUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY M apryMEHThI IPYTUX MPH aHAIU3€ Pa3IMUHBIX
BUJIOB YUCOHOM JICSITCIPHOCTH;

2) IATPUOTHYECKOr 0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOIIECCY TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPHUIOKEHUS XMUMHUU, OCO3HAHUS TOT'O, UTO
JIAaHHBIC HAYKH €CTh PE3YJIbTaT JUIMTEIBHBIX HAOMI0ICHUH, KPOITOTIMBBIX SKCIIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSTHHOTO TPy/Aa
YYEHBIX U IIPAKTUKOB;



MHTEpECAa M I[I03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUM M TOCIEAYIOIMIEM aHajiu3e HHPOPMALHMH O NEPEeOBBIX
JOCTUKEHUAX COBPEMEHHOW OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS S

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMHYECKUMU SIBJICHHSMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMbBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE U TIOCTYIKU CBOMX TOBAapHUIIEH C MO3UIMIA HPABCTBEHHBIX U MPABOBBIX HOPM U
C YY4ETOM OCO3HAHMS MOCIEICTBUI MTOCTYIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3710poBOro M 0Oe30macHOro obpasa >KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUYECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

coOmoieHns TpaBuil 0e30MacHOro oOpalmleHusi C BEIIECTBAMU B OBITYy, MOBCEIHEBHOM KU3HU, B TPYAOBOMH
NEATENbHOCTH;

MMOHUMAaHUS UEHHOCTH TPaBWJI WHIUBUIYAJbHOTO M KOJUIEKTUBHOIO O€30MAaCHOIO0 TOBEICHHUS B CUTYyalMsX,
YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS TIOCTEACTBUI 1 HEMPUSITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) TPy10BOro BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4Y€OHO-HCCIIEOBATENICKOM JESTeNbHOCTH, OOLIECTBEHHO IOJIE3HOM,
TBOPYECKOMW U IPYrUX BUJAX ACSATEIbHOCTH;

YCTAHOBKM HAa aKTUBHOE Y4acTHE B PEHICHUWU NMPAKTUUYECKUX 3a7ad COLMAIIbHOM HAMNpaBIEHHOCTH (B paMKaX CBOEro
KJ1acca, IIKOJIbI);

UHTEpeca K TMPAKTUUYECKOMY H3Y4EeHHIO Tpodeccuil pa3IuyHOTO pojaa, B TOM YHCIE Ha OCHOBE MPUMEHEHUs
MPEAMETHBIX 3HAHUM IO XUMUHU;

YBAXEHUS K TPYLY, JIIOASM TPyZa U pe3yJIbTaTaMm TPYIAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHON TpaekTopuu oOpa3zoBaHus, Oyayiiei npodeccu U peaan3annu
COOCTBEHHBIX JKM3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U MOTPEOHOCTEN
oO1ecTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHMS



AKOJIOTMYECKH LEIeCO00pa3HOr0 OTHOMIEHUS K IPUPO/I€ KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HHU HA 3eMIJIE;

NOHMMAaHHUs TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MPOOJeM, BIUSAHHUS 3KOHOMUYECKHX IPOLIECCOB HAa COCTOSHUE
IIPUPOJHOM U COLIMATIBHOM CPENbL;

OCO3HaHUS HEOOXOIMMOCTH UCHOJB30BaHUS JOCTH)KEHUNW XMMHMM Ui PEUIeHHs] BOIPOCOB  PpAaIMOHAIBHOIO
IIPUPOIONIOJIB30BAHUS;

AKTUBHOI'O HEIPUATHUS JEUCTBUN, INPUHOCILIMX BpPEA OKPYXKAIOLIEH IPUPOAHON Cpelne, YMEHUs NPOTrHO3UPOBATH
HEOJaronpusTHBIE SKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUHN U MPEAOTBPALIATh UX;

HaJIU4UsA PA3BUTOrO0 JKOJIOTMYECKOI'O MBILIIEHUS, SKOJOTMYECKON KYIbTYpPBI, OIBbITA NEATEIBHOCTH JKOJIOIMYECKOU
HAIIpaBJICHHOCTH, YMEHMS DPYKOBOACTBOBATHCA HMMH B II03HABATEIbHOW, KOMMYHHMKATHBHOW M COLMAJIbHOM IPAKTHUKE,
CIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTUBOCTOSATH UICOJIOTUU XeMOpOoOuu;

7) HEHHOCTH HAYYHOI' O IIO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILIECTBEHHOW MMPAKTUKHU;

NOHMMaHHUS CHEIU(PUKH XUMHUM KaK HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHMM pPAIMOHAIBHOIO HAYYHOI'O
MBIIUIEHUS, CO3[JaHUU IIEJIOCTHOIO MPENCTaBICHUS OO0 OKpPY)KAloUIEM MHpPE Kak O €IMHCTBE NPHUPOAbl M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH MPOOJIEM COXpaHEHUS! TPUPOJTHOIO PABHOBECHS;

yOeXXJIEHHOCTH B 0COOOH 3HAUYMMOCTM XHMMHMHM JUI COBPEMEHHOM IMBWIM3ALMU: B €€ TyMaHHUCTUYECKOU
HaIPaBJICHHOCTH W BaXXHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepuanbHOW KYJIbTYpBI, B PELICHUU II00AIbHBIX MPOOIeM
YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJOTHIECKON O€30MacCHOCTH, B PA3BUTHH
MEAMLMHBI, 00ECIIEYEHUH YCIOBUI YCIEIIHOIO TPYy/1a U SKOJOTMYeCKH KOM(POPTHOM KU3HHU KaXI0T0 YjieHa 00IEeCTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH: IOHMMAaHHUs CYIIHOCTH METONOB IIO3HAHMSA, HUCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJNydaeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MHpa U
IPOUCXOASIIUX B HEM U3MEHEHUM, YMEHHUS JejlaTh 00OOCHOBaHHbBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX (PAKTOB U UMEIOILUXCS
JAHHBIX C LEJBIO MTOIYYEHHUsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENbHO HMCHOJIb30BaTh XUMUYECKUE 3HAHUS JUI PEIICHUs MpoOJieM B PEalbHBIX >KU3HEHHBIX
CUTYyaLUsX;

MHTEpECa K MO3HAHUIO, UCCIIEI0BATENBCKON AEATEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMpPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX
3HaHWUM 1O XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMU;



MHTEpeca K OCOOCHHOCTSIM Tpy/la B pa3IMYHbIX chpepax npodeccuoHaNbHON NE€ATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOrpaMMBbl IO XMMUHU Ha YPOBHE CPEAHEr0 001Iero 00pa3oBaHMs BKIIOYAIOT:

3HaUYUMbIE i1 (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEXAUCIHUIUIMHAPHBIE  (MEXKIPEAMETHBIC)
OOIllleHayuHble TOHSTHUS, OTpaXKalolIMe LEJOCTHOCTh HAay4YHOM KapTUHBI MHUPAa W CHEHU(PUKY METOAOB TIO3HAHMS,
UCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, JHEPrus, SBJIEHUE, IPOLECC, CUCTEMA, HaydHbId (akT,
IPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCeI0BaHne, HAOMI0eHIEe, N3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIE YyueOHbIE JEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PpErYyJSTHUBHBIE), OOecCreuMBaroOIINe
dbopmupoBanue (yHKIIMOHATBHON IPaMOTHOCTH U COLUATBHON KOMIIETEHIIMH 00YyJaromnXCs;

CHOCOOHOCTh OOYYAIOIIMXCSI HKCIIOJNBb30BaTh OCBOEHHBIE MEXKIUCUUILIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCaIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENILHON U COLIMAIBHOM MpPaKTUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXAlOT  OBJIAJCHUE  YHUBEPCATbHBIMU  YYEOHBIMH  IO3HABaTEIbHBIMH,
KOMMYHHUKAaTHBHBIMH U PETYIISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTe/ibHbIC YHMBEPCATIbHBIE Y4eOHbIE J1eCTBUSA

1) 6a30Bble JJOru4ecKue JeicTBusi:

CaMOCTOSITEILHO (POPMYJIUPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMpeNeNsTh 1N JEATEeIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUM HUX JTOCTUKEHHUS, COOTHOCUTHh PE3YJIbTAThI
JEeSITEIHbHOCTH C TIOCTAaBIICHHBIMHU LEIISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJIOTUYECKOTO MBIIIJICHUS: BBIJCIATh XapaKTEPHbIC MTPU3HAKU MTOHSATUM U
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIONINE MTOHSATHUS JJIsl OOBSICHEHHUS OTACIbHBIX (DAKTOB M SIBIICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(PUKAIIMU BEIIECTB M XMMUYECKUX PEaKITUii;

yCTaHABJIMBAaTh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEX1Y U3y4aeMbIMU SBJIICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCYXICeHUA (MHIYKTUBHBIC, ICAYKTHUBHBIC, IO aHAJOTHWH), BBISABIATH 3aKOHOMEPHOCTH W
MPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUECHUS,



MPUMEHSATh B MPOILIECCE MO3HAHUS HCIOIb3YEMbIE B XMMHUU CUMBOJMYECKUE (3HAKOBBIE) MOJEIH, PEOOPa30BhIBAThH
MOJICTIbHBIE MPEJCTaBICHUS — XMMHMUYECKUH 3HAK (CHMBOJI) 3JIEMEHTAa, XUMHUYEcKas (QopMmynia, ypaBHEHHE XUMHYECKOM
peakuuMyu — TMpU PEIICHHH Y4YEOHBIX ITO3HABATENIbHBIX M MPAKTUYECKHUX 3a]ad, NPUMEHSATh Ha3BaHHbBIE MOJICIbHBIE
IIPEICTABIICHNUS JIJIs1 BBISIBJICHHS XapaKTEPHBIX TPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHUE IeHCTBUS:

BJIa/IEThb OCHOBAMHU METO/IOB HAYYHOI'O MIO3HAHMSI BEIIECTB U XUMUYECKUX PEaAKIINi;

(GopMynupoBaTh 1€ U 3a/1a4d MCCIIEI0BaHMs, UCIIOIb30BaTh MOCTABJICHHBIE U CAMOCTOSTEIBHO CPOPMYIHMPOBAHHBIE
BOIPOCHl B KAaueCTBE MHCTPYMEHTA IMO3HAHMS WU OCHOBBI A1 (POPMUPOBAHUS THIIOTE3bl IO IMPOBEPKE IPAaBHILHOCTU
BBICKa3bIBAEMbIX CYKJECHUN;

BJAaJ€Th  HABBIKAMM  CAMOCTOSATEJILHOIO  IUIAHHUPOBAHWA W MPOBEACHUS  YYCHHUYECKUX  DKCIIEPUMEHTOB,
COBEpILIEHCTBOBaTb YMEHHsS HAONIOAATh 3a XOAOM IIPOLIECCA, CAMOCTOSITENIbHO IPOTHO3UPOBATH €r0  Pe3yibTar,
dopmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB HCCICIOBAHUS, COCTaBIIAThH
00OCHOBaHHBIN OTUET O MPOAECTIAHHON padoTe;

MPUOOPETATh ONBIT YYEHUUECKOW HCCIEAOBATEICKOW W IMPOEKTHOW JEATEIbHOCTH, MPOSABISATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MNPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ undgopmanmei:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHUKAX HMHGPOpMaALMK (HAyYHO-TIONYJISIpHAs JUTepaTypa XHMHUYECKOTO
coZiepKaHMsl, CIpaBOYHblEe THocoOusi, pecypcbl MHTepHeTa), aHamu3upoBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (popm
IPEJCTABJICHUS, KpUTUUECKH OLEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTH;

(GopMyTupOBaThH 3aMpOChl U MPUMEHATH pa3IMYHble METOBI MPHU MOMCKE U 0TOOpe MH(pOpMaMKU, HEOOXOIUMOMN AJIs
BBINOJIHEHUS YUE€OHBIX 3a/1a4 OIpeIeIEHHOIO TUIIA;

mpuoOpeTaTh OMBIT HWCIOJIB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUA M PA3TUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYIO (QOpMYy TMpeacTaBieHHs WH(opMmanuu (cxembl, rpauKu, IHarpaMMbl,
TaOJUILIbI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAy4YHbIM $3bIK B KayecTBE CpeACTBa MpH padoTe C XUMHUYECKOM HHpOpMalMen: NpUMEHSTh
MeXIpeIMeTHbIE ((PU3nUecKre U MaTeMaTU4YeCKUe) 3HaKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;



HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAT'TIAJHOCTH.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHUA:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[aeMOI\/JI TCMBI B XO0A€ Auajora /U AUCKYCCHUH, BBICKA3bIBATh UJCH,
(l)OpMYJ'H/IpOBaTB CBOM IIPCAJIOKCHUSA OTHOCUTCIILHO BbIIIOJIHCHUA HpCI[J'IO)KGHHOﬁ 3aJa4Hu,

BBICTYINIaTh C IMIPE3CHTAllUeld pe3yJbTaTOB IO3HABATEIbHOW JESTENIbHOCTH, TOJYYEHHBIX CAMOCTOSTEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU TPU BBITOJTHEHUU XUMUYECKOTO JKCIEPUMEHTA, MPAKTHYECKOW PabOTHI MO HCCIICIOBAHUIO
CBOMCTB M3Yy4aeMbIX BEIECTB, peaju3aliud y4eOHOro MpoekTa, U (GOpMYIUPOBATh BHIBOJBI MO Pe3yJbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUMN MyTEM COTJIACOBAHMSI TIO3UIIUH B XO7€ OOCYKJIEHUS U OOMEHA MHEHUSIMHU.

PeryisiTuBHbIC YHHBepcaibHbIe y4eOHbIC JCHCTBUS:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO MO3HABATENBHYIO JEATENbHOCTh, ONpeaess e€ 1elid U 3a/Ja4u,
KOHTPOJMPOBATh W TIO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MPEAJIaraéMblii alJTOPUTM JCUCTBUI MPU BBHIMOJHEHUU
y4eOHBIX U UCCIEA0BATENbCKUX 3a/1a4, BHIOMpaTh Haubosee 3¢(HEeKTUBHBIN CIOCO0 UX pelIeHUs ¢ YUETOM MOJTYyYEHUsI HOBBIX
3HAHUU O BEHIECTBAX U XUMUUYECKUX PEAKIUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb ACATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS MPOrPaMMbl IO XMMHHM Ha YIIyOJEHHOM YpOBHE Ha YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus BKJIIOYAIOT crienuuueckue st yaeOHOro npeaMeTa « XUMUs HayqHble 3HaHUS, YMEHHS U CIOCOOBI A€ CTBUI
[0 OCBOCHMIO, MHTEpPHpETalMl U MNpeoOpa3oBaHUIO 3HAHWUN, BUIBl JEATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUI B PA3IMYHBIX YYEOHBIX CHUTYalUsAX, a TAKKE B PEATbHBIX YKU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
XUMHEN. B mporpaMmMe no XuMHuM NpeIMETHBIE PE3YIbTAThl IPEACTABIEHBI IO TOAaM W3yYEHHUS.



10 KIIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca « OpraHudeckas XUMUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPENICTABIICHUN: O MECTE W 3HAYCHHH OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €&
poiu B 00€CIeYeHWH YCTOMYMBOI'O PA3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJOTHYECKOM, IHEPreTUYECKON u
MUIIEBOM OE30MacHOCTHU, B PAa3BUTHUU MEIUIIUHBI, CO3JaHUM HOBBIX MaTEpUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHnu PalMoOHaIBHOTO MPUPOIOIOIB30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHHS M OOIIEH KyJIbTYphl UEJOBEKa, a
TaK)K€ SKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHUS! K CBOEMY 370POBbIO U MIPUPOJAHON CPEJE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE MOHATUA — XUMUYECKUI 3JIEMEHT,
aToM, SIIPO U BJICKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIC OpOUTAIM, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aToMa,
ruOpuau3anus aTOMHBIX OpOUTaneil, WOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKast CBsI3b, MOJIb, MOJISIPHAS Macca, MOJSIPHBIN OOBEM, YIIIEpOMHBINA CKeleT, (yHKIMOHAIbHAS TPYIMIa, paguKal,
CTPYKTypHbIe (opmMynbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJIETHBIC), H30MEpUsl CTPYKTypHas U MPOCTPAHCTBEHHAS
(reomeTpuyecKasi, ONTHYECKAs ), U30MEPBI, TOMOJIOTHYECKUI PAJl, TOMOJIOTH, YIIIEBOJOPObl, KUCIOPOA - U a30TCO/IepKAIIHE
OpraHUYECKHE COCIMHEHUS, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYIISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHbI
(mepuonnueckuit 3akoH /. V1. Menpaeneesa, Teopusi cTpoeHusi oprannyeckux BemectB A. M. byrinepoBa, 3akoH coxpaHeHus
MacChl BEIIECTB, 3aKOH COXpaHEHWsS U TMPEBpaAllCHHUS DHEPIHMM TMPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHHUI; TPEACTABICHHUS O MEXaHU3MaxX XUMUYECKUX PEaKlHil, TEPMOAMHAMHYECKUX WU KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aMMHOM BIIMSIHUM aTOMOB M TPYIN aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA H
Me3oMepHbIid 3¢ dexTr, opueHTanThl | u Il poma); daxTomormueckue cBemeHHUss O CBOMCTBAX, COCTaBe, TMOJYYCHHH U
0€30MacHOM HMCHOJIb30BAaHUM BAKHEUIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTHUUECKOU JCSITEIIbHOCTH YEJIOBEKa, OOIIUX
HAYYHBIX PUHITAIIAX XUMHYECKOTO MPOU3BOACTBA (HAa MPUMEpE IPOU3BOACTBA METAHOJIA, IEPepadOTKH HEDTH);

chOpMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHbIE MPU3HAKU TOHSATUN, YCTAHABIMBATH WX B3aHMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIINE MOHSITHUS IPU OMUCAHUM COCTaBa, CTPOEHUS M CBOMCTB OPraHUYECKUX COCIUHEHMUIM;

c(hOpMUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0O CHMBOJIUKY [IJIi COCTABJIICHHUS MOJIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHUYECKUX BEIIECTB,;



COCTaBJISITh YpPaBHEHUS XWMUYECKUX PEAKIMA M PACKPhIBaTh HMX CYIIHOCTh: OKHCIUTEIHHO-BOCCTAaHOBHTEIHHBIX
peaKkuil MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa 3TUX peakUui, peakluidi HOHHOTO OOMeHa MYTEM COCTaBJICHMS
WX TOJTHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUM;

M3rOTaBJIMBATh MOJIEIM MOJIEKYJI OPraHUYEeCKUX BELIECTB ISl WIUTIOCTPALMM UX XUMUYECKOrO0 M MPOCTPAHCTBEHHOI'O
CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIUBATh MPUHAJICKHOCTh U3YUCHHBIX OPTaHMYECKHUX BEIIECTB MO0 MX COCTAaBY U
CTPOCHHUIO K OINpeAeNEHHOMY KiacCy/Tpynne COEeIWHEHUHM, JaBaThb WM Ha3BaHUS MO CHCTEMAaTHYECKOW HOMEHKJIAType
(IUPAC) u npuBOAMTh TPUBHAIIbHBIC Ha3BAHMS JIJIS OTACIBHBIX MPEACTaBUTEICH OpraHNYEeCKUX BEIIECTB (ITHIICH, alleTUIICH,
TONYOJ, TJMLEPUH, ITHICHTIUKONIb, (eHos, QopManpiaerun, areranbAerui, aleTOH, MypaBbHHAs KHCIOTa, YKCYCHas
KHCJIOTa, CTEapUHOBAsA, OJICMHOBAs, MAJbMUTHHOBAS KHUCIIOTHI, TJIMIMH, ajlaHUH, MalibTo3a, (pPyKTO3a, aHWIMH, JUBHHHUIL,
W30IPEH, XJIOPOIPEH, CTUPOI U JIPYTHUe);

c(OPMUPOBAHHOCTh YMEHHUS ONPEACNATh BUJ XHUMHYECKOH CBSA3H B OPraHUYECKUX COCAMHEHMSIX (KOBAJICHTHAs U
WOHHas CBSI3b, G- U M-CBSI3b, BOJOPOAHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHSI PUMEHSATH MOJTOXKEHHUS TEOPUU CTPOSHHUs OopraHnueckux BemecTB A. M. byrieposa s
OOBSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT X COCTAaBa U CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (PU3MUECKHEe M XMMHUYECKHE CBOWMCTBA TUIIMYHBIX
MPEICTaBUTENICH Pa3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJKAHOB, ITUKJIOATKAHOB, aIKEHOB, aJIKaIUCHOB, aJKHUHOB,
apOMAaTUYECKUX YIIIEBOAOPONIOB, CIHUPTOB, albJErMI0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX W CIOXHBIX 3(UPOB,
’KUPOB, HUTPOCOEIUHEHU U aMMHOB, aMHUHOKHCIIOT, O€JIKOB, yrieBOJAOB (MOHO-, M- U TMOJMCAXAPUI0B), UILIIOCTPUPOBATH
T€HETHUYECKYIO CBSI3b MEXK]y HUIMU YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMM C UCTIONb30BAHUEM CTPYKTYPHBIX
opmyur;

chOpMUPOBAHHOCTh YMEHHMsI TOJATBEPXKJIAaThb HAa KOHKPETHBIX MPUMEpPaX XapakTep 3aBHUCHUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPTaHWYECKUX COCTMHEHUN OT KPAaTHOCTH M THUIA KOBAJCHTHOW CBSA3M (G- U T-CBSI3W), B3AaMMHOIO BIIMSTHHS
aTOMOB U I'PYII aTOMOB B MOJIEKYJIaxX;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOIHOTO ChIpbs (HE(QTh, MPUPOJHBIN Ta3, yroisb),
CTIOCOOBI €r0 epepaboTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB IepepadoTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHUI O €CTECTBEHHO-HAyYHBIX METOAAX IO3HAHUA — HaOIIOIACHUH,
U3MEPEHUH, MOJICTIMPOBAHHUH, SKCIIEPUMEHTE (PEeaTbHOM U MBICJICHHOM) M YMEHHS TIPUMEHSTh 3TH 3HAHHUS,



c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEILHON AESITEIbHOCTH — aHAIM3 U CHUHTES,
CpaBHEHHE, 000011IeHUE, CUCTEMATHU3AIINIO, BBISIBJICHHE IPUUMHHO-CIIEACTBEHHBIX CBSA3EH — JJI1 U3YUEHUS CBOWMCTB BEIIECTB
Y XUMHAYECKUX PEAKLNN;

c(OPMUPOBAHHOCTh YMEHMI: BBISIBIATH B3aMMOCBSI3b XUMHUECKUX 3HAHUI C MOHATUSAMHU U MPEACTABICHUSIMHU APYrUX
€CTECTBEHHO-HAYUHbIX NPEIMETOB JUId 0ojiee OCO3HAHHOI'O IOHMMAaHMs CYIIHOCTH MaTepuajbHOrO €IMHCTBA MUpA,
UCIOJIb30BaTh CUCTEMHbIE 3HAHUSA MO OPraHWYECKOM XUMHH [JIsi OOBSICHEHUS M MPOTHO3WPOBAHMS SBJICHHUM, MMEIOIIMX
€CTECTBEHHO-HAYUHYIO IIPUPOY;

Cc(OPMUPOBAHHOCTh YMEHUM: IPOBOAUTH PACUETHI IO XUMHUUECKUM (OpMYJIaM U YPAaBHEHUSIM XUMHUUYECKUX PEAKIUH C
UCTIOJb30BaHUEM (U3NYECKUX BEIMYMH (Macca, 00BEM Tra3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PacyEThl MO HAXOXKACHUIO XUMHUUYECKOH (hOpMYIbI BEUIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAM CTOPAHHUs, IIFIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh U OIICHUBATH C MO3UIUI HKOJOTHYECKON 0e30MacHOCTH
NOCJIE/ICTBUS OBITOBOM M MPOM3BOACTBEHHOM JIE€ATEIbHOCTH YEJI0BEKa, CBSI3aHHOW C MepepadOTKOM BEUIECTB, UCIIOIb30BATh
MOJIYYE€HHbIE 3HAHUS JIJIS1 TPUHATHUS TPaMOTHBIX PELIEHUI MPOOJIEM B CUTYallUsX, CB3aHHBIX C XUMHUEH;

c(OpPMHUPOBAHHOCTh YMEHHI1: CAMOCTOSITENbHO TJIAHUPOBATH U MPOBOAUTH XUMHUUYECKHI SKCHEPUMEHT (IOJIy4eHHE U
U3YYEHUE CBOMCTB OpPraHMYECKHUX BELIECTB, KAYECTBEHHBIC PEAKUHWHU YIJIEBOAOPOJOB pAa3JIMYHBIX KIJIACCOB U
KHCJIOPOACOAEPXKAIMX OPraHUYECKUX BELIECTB, PEIICHHE 3KCIEPUMEHTANbHBIX 33Jad IO PACIO3HABAHUIO OPraHHUYECKHUX
BEIIECTB) C COOJIOJIEHWEM TIpaBwJI Oe30macHOro oOOpalieHuss C BeImeCTBaMH U JIA0OpAaTOPHBIM OO0OpPYIOBAaHHEM,
(GopMyIupoBaTh LIEJIb HUCCIENOBAHUS, NMPEACTABIATh B PAa3IMUHON (opMe pe3ynbTaThl IKCHEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHHIA:

coOyolaTh MpaBuila HKOJIOTUYECKH LIEJIeCO00pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaAHEHHUsI CBOETO 310POBbs, OKPYKAIOIIEH IPUPOAHOM CPENbl U TOCTHKEHHUS €€ yCTOMYNBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JEHCTBUS Ha >KUBBIE OPraHU3MBbI ONPEICIEHHBIX OPraHMYECKUX BEILECTB,
noHuMasi cmeich rokazarens [11K;

aHAIM3UPOBATH 11€71€CO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUS
COOTHOLLIEHHUSI PUCK-TI0JIb3A;



c(OpMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIATH LEICHANPABICHHBIA MOUCK XUMUYECKOH HH(POPMALHUH B Pa3IUUYHBIX
UCTOYHHMKAX (HayuHas U yueOHO-Hay4Has JIUTEpaTypa, CpeicTBa MaccoBoil nHpopMaluu, HTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATHh XUMHUYECKYIO MH(OpMAIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOH
3a/layen.

11 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOCHUS Kypca «O0111as U HeopraHu4yecKas XUMUsD) OTPaKAIOT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUI
PUPOJIbI, O MECTE M 3HAUEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pojiu B 00ECHEeYeHUH YCTOMYMBOrO Pa3BUTHS, B
peleHr mpo0IeM SKOJIOTUYECKOM, SHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUH HOBBIX
MaTEepUaioB, HOBBIX HCTOYHUKOB HHEPrHH, B OOECIEUEHUH PALMOHAIBLHOTO MPUPOAOIONb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33PEHUS U 00IIEH KYJIbTYphl YEJIOBEKA, a TAK)KE HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOMN CpeAE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAOIINE MMOHATUS — XUMUYECKHUI JIEMEHT,
aToM, SIPO aroma, W30TOIbI, JIEKTPOHHas 000JI0uka aroma, S-, P-, d-aToMHBIE OpOWTAM, OCHOBHOE M BO30OYKAEHHOE
COCTOSIHUSI aTOMa, THOpUAN3alMs aTOMHBIX OpOUTaned, UOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTENEHb
OKHCIICHUS, XUMUYecKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIM4YecKas, BOJOpPOJHAs), KpUCTa/UIM4YecKass peueTka,
XUMHUYECKasl pEeaKkusi, pacTBOP, IEKTPOJIUTHI, HEATIEKTPOIHTHI, DJIIEKTPOJIUTAYECKAsT TUCCOLMAIMSA, CTENEHb TUCCOUUALINH,
BOJIOPOJIHBIN MMOKa3aTeNlb, OKUCIUTENb, BOCCTAHOBHUTEIb, TEIUIOBOM d(PHEKT XMMUYECKON PEeakiuu, CKOPOCTh XUMHUYECKOU
peakuum, XUMHUYECKOE PABHOBECHE; TEOPUHU U 3aKOHBI (TEOPHUS BJEKTPOJUTUUYECKON TUCCOIMAIUY, TEPUOIUYECKUM 3aKOH
.. MenneneeBa, 3aKOH COXpPAHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHWs WU MPEBPAILLCHUS SHEPTrUU NMPU XUMHUYECKHUX
peaKuuAx, 3aKOH IOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMUH, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM;
COBPEMEHHBIE IIPEACTABICHNS O CTPOCHUM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSX;
IIPEICTABICHUS O MEXaHU3MaxX XUMHWYECKHX PpEeaKlHUil, TEPMOAMHAMUYECKHX M KHHETUYECKHX 3aKOHOMEPHOCTIX HX
MPOTEKAHMSI, 0 XUMUYECKOM PaBHOBECUHU, PACTBOPAaX M JAUCIEPCHBIX CUCTEMAX; (DAKTOJOTMUECKHE CBEJIEHUS O CBOWMCTBAX,
COCTaBe, MOJIyYeHHH W O€30MaCHOM HCIOJb30BAHUN BAXHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JeSTeNIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEpHbIE MPHU3HAKU T[OHATHUWA, YCTAHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMMCAHUN HEOPraHMYECKUX BEUIECTB U MX MPEBPALCHUI;

c(OpPMHUPOBAHHOCTh YMEHUS UCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJIEHUS (DOPMYJI BEILIECTB U YpaBHEHUU
XUMUYECKUX peakiuii, cucremarudeckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEIEIATh BAJICHTHOCTh M CTETICHh OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B COCTMHEHUSX,
BUJI XUMUYECKOM CBSI3U (KOBAJIEHTHAs, MOHHAS, METAININYECKAsl, BOJOPOAHAS ), TUIl KPUCTATUTMYECKONU PEIIETKA KOHKPETHOTO
BELIECTBA;

chOpPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIECTB OT BHJIa XUMUYECKOHM CBA3M W THUIIA
KPUCTAJUIMYECKOM peII€TKH, OOMEHHBIN U TOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJIGHTHOW CBSI3H,

c(OpMUPOBAHHOCTh YMEHHI: KIIaCCU(PUIIMPOBATh: HEOPraHUUECKUE BEIIECTBA [0 UX COCTaBYy, XMMHUECKHUE PEAKIH TI0
Pa3IMYHBIM MPHU3HAKAM (YUCITY M COCTaBY pEarupylollyMX BEIIECTB, TEIJIOBOMY 3(p(dEKTy peakiiu, U3BMEHEHHUIO CTEIeHeu
OKHUCJICHHSI 3JEMEHTOB, OOpaTUMOCTH, YYACTHUIO KaTalu3aTopa M JIPyrue); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHUS U
KPUTEPUH JIJIS1 KITACCU(UKAIIMY N3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIINii;

c(hopMUPOBAaHHOCTh YMEHHS PACKphIBaTh CMBICT Mepuoanyeckoro 3akona J[. . MeHneneeBa u IeMOHCTPUPOBATH €0
CUCTEMAaTU3UPYIOILYI0, OOBSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XMMHUYECKHX 3JIEMEHTOB
IepBOro—4eTBeproro mnepuonoB llepmonnueckon cucrembl J[.M. MeHnaeneeBa, UCHONb3ys TOHATUSA <«OHEPreTUYECKHUE
YPOBHUY, «IHEPreTHUYECKHE MOIYPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE dHEPreTUUYCCKHUC
COCTOSIHUSL aTOMay; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHMUYECKUX SJEMEHTOB M HMX COCIMHEHHH IO
nepuonam u rpynnam [lepuoanueckoit cucremsl . 1. MenaeneeBa, Bal€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEILECTB PA3JIUYHBIX
KJIACCOB, MOJTBEPXkJaTh CYIIECTBOBAHHE TIE€HETHYECKOW CBSI3M MEXAY HEOPraHMYECKUMM BEHIECTBAMU C ITOMOUIBIO
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIUN;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUSI DSJIEKTPOHHOTO OanaHca 3THX pEaKIUi; peakiuil HOHHOro oOMeHa NYTEM COCTABJICHHMS WX IMOJHBIX U
COKpalI€HHBIX ~HMOHHBIX  YPaBHEHWH; peakluil TUAPONN3a; peakiuil  KOMIUIEKCOOOpa3oBaHUs (Ha  TpUMeEpe
T'UIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS);



C(OPMHUPOBAHHOCTh YMCHHS OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XHMHYCCKHX peaknuid ¢ Y4ETOM HX
DHEPreTUYECKUX XaPaKTePUCTHK, XapaKTep W3MEHEHHUsS CKOPOCTH XMMHUYECKOW PEaKIMd B 3aBUCHMOCTH OT Pa3IMYHBIX
(hakTOpOB, a TaKXKe XapaKTep CMEIICHUS XMUMHYECKOTO PAaBHOBECHS ITOJ BIMSHHUEM BHEIIHUX BO3JCHCTBUE (mpuHIMI Jle
[HaTenne);

cOPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUCCKHE PEAKIIUH, JISKAIIE B OCHOBE MTPOMBIIIJICHHOT'O ITOTYICHHSI
CEpHOW KHCIIOTBI, aMMHaKa, OOIIHMe HaydHbIC MPHUHIHUIIBI XUMHUYCCKHUX IPOU3BOJACTB; II€JICCO00pa3HOCTh MPUMCHCHHMS
HEOPraHWYCCKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PCHHS COOTHOIIICHUS PUCK -TI0JIb3a;

Cc(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHMI O METOJaX HAy4yHOr'O MO3HAHUS SBJICHUN MPUPOILI — HAOJIOICHUE,
U3MEpEeHHE, MOJICIMPOBAHKE, SKCIIEPUMEHT (peajbHbIi W MBICICHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMCHUS
NPUMCHATHh 3TH 3HAHUS TPH SKCIECPUMEHTAIBHOM HCCJICIOBAHWN BEIISCTB M JII OOBSICHCHUS XUMHUYCCKUX SIBJICHHIA,
UMCIOIIUX MECTO B MPUPO/IC, MPAKTHUECKON JACITEIHHOCTH Y€JI0BEKA U B TIOBCETHEBHOM KU3HMU;

C(OPMHUPOBAHHOCTh YMEHUS BBISABIISATH B3aUMOCBS3b XUMUYCCKUX 3HAHHHM C MOHATHSIMH W TPEICTABICHUSIMH JPYTrUX
€CTeCTBEHHO-HAaYYHBIX TIPEIMETOB JIJIsl 60JIee 0CO3HAHHOTO MOHUMAaHUS MaTEpPUATBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS IMPOBOJUTH PACUETHI: C UCIIOIb30BAHUEM MTOHITHH «MacCcoBas JOJIS BEIIECTBA B PACTBOPE»
U «MOJISIpHAS] KOHIICHTPAIIHS»; MacChl BEIIECTBA MM 00bEMa ra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WA 00BEMY
OJTHOTO M3 YJYaCTBYIOIIUX B PEAKIIMU BEIICCTB; TEILIOBOTO 3(pdeKTa peakinu; 3HaYCHUS BOJOPOIHOTO ITOKA3aTeNsl paCTBOPOB
KUCJIOT M IIEJIOYeH C M3BECTHOW CTEIICHBIO JUCCOIUAINH; MacChl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, SCITH
OJTHO M3 MCXO/HBIX BEIIECTB JaHO B BUC PACTBOpPA C ONPEICIEHHON MacCOBOM JOJICH PacTBOPEHHOTO BENIECTBA WIIM JIAHO B
U30BITKE (MMEET MPUMECH ); TOJIU BBIXOJ1a TIPOIYKTA PEaKIUK; 00bEMHBIX OTHOILICHHUH Ia30B;

C(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKUN SKCIIEPUMEHT (IPOBEICHUE
peaKIii MOHHOTrO OOMeEHa, TMOATBEPXKJICHHE KAaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIECTB, ONPEACICHUE CPEIb
pacTBOPOB BEIICCTB C IOMOINBIO WHAWKATOPOB, M3y4YCHHE BJIMSHUS Pa3IMYHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOU
pEaKINK, pEIICHHe OSKCICPHUMEHTAIBHBIX 3aJad 1o TeMaM «Mertawisl» W «HeMeTamwiel») ¢ COOIOACHHEM IPaBHIT
Oe3omacHoro oOpalieHus ¢ BeIIeCTBAMH M JIa0OpaTOPHBIM O0OpyIOBaHHEM, (OPMYIMPOBATH IEJb HCCIICIOBAHUS,
IPEJCTABIIATh B pa3InuHoN (hopMe pe3ysIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh yYMEHHUH: COOJIOJATh TIpaBHJIa IOJIb30BAHHMS XHMHYECKOW TOCYIOH U Ja00paToOpHBIM
000pyI0BaHKEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH 10 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUICCKUX
OIBITOB, KOJIOTHYECKH IIEJIECOOOPAa3HOr0 MOBEICHUS B OBITY M TPYAOBOM JEATEILHOCTH B IENIAX COXPAaHEHHUS CBOETO



3I0POBbSI, OKPYKAIOIIEW MTPUPOTHON CPENIbl U JOCTUKEHUS €€ YCTOMUYNBOTO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCUYECKOTO
JICUCTBUSI HA )KUBBIE OPraHU3MbI OINPEICIEHHBIX HEOPTraHUYECKUX BEIIECTB, MOHMMAas cMbIch nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH II€JICHANPABICHHBIM MOUCK XUMHUYECKOW HH(POpPMAIMU B PA3TUYHBIX
HMCTOYHUKAX (HaydHas U y4eOHO-Hay4dHas JUTepaTypa, CpelcTBa MacCoBo nHpopmaruu, IHTepHET U Ipyrue), KpUTHISCKH
aHAJIM3UPOBATh XUMHUUECKYIO HH(MOpMAITHIO, TiepepadaThiBaTh €€ M UCIIO0Ih30BaTh B COOTBETCTBUH C ITOCTABJICHHON y4eOHOM
3aJauei.
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Hroro no pazneny 39
Pasznen 2. Heopranuueckass xumust
2.1 Hemeranmbt 31 3
2.2 Mertansl 23 2
Hroro no pasaeny o4
Pasznes 3. Xumus u Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9
' KHU3Hb
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnuyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

IIpenmeT n 3Ha4eHNE OPraHUYECKON
XUMUH, IPEACTABICHUE O MHOI000pa3uu
OpPraHNYEeCKUX COEIUHEHUN

DJEeKTPOHHOE CTPOSHHE aTOMa YIiieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSHUSA).
BaseHnTHbIe BO3SMOKHOCTH aToMa yriepoja

XUMHUYECKasi CBSI3b B OPraHUYECKUX
COCIUHEHUIX. MeXaHU3Mbl 00pa30BaHHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phbiBa
CBs3eH

Teopust cTpoeHNs OPraHNYECKUX
coenquHenuil A. M. byTtieposa

Bunel nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ eKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEIMHCHHN

IIpencraBieHue o kinaccupuKaly u
cuctematnieckas HomeHkiarypa (IUPAC)
OpPraHUYEeCKUX BEIECTB

Knaccudukanus peakiuii B opraHu4ecKoit
XUMHUHU




Cucrematusanusa 1 00001IEHNE 3HAHWI IO
TEME

AJIKaHBI: TOMOJIOTHYECKUN Psifl, 00TIast
¢dbopmyna, HOMEHKIATypa U U30MEpHUs,
JJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

dusnueckue U XUMHUYECKHUE CBOMCTBA
aJIKaHOB

11

Haxoxpaenue ankaHoB B IMpHUPOJIC.
Cr1oco0bI IMOJIY4YCHUA U IPUMCHCHUC
aJIKaHOB

12

Huxnoankansl: obmas popmya,
HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH
CTPOEHHUS U XMMHUYECKHUX CBOWCTB, CIIOCOObI
MOJIYYCHUSA U TPUMEHECHUEC

13

Penrenne pacu€tHbixX 337124 HA
OIpeNIeTICHHE MOJIEKYJIISIPHON (hOPMYJIBI
OpraHUYECKOro BENIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIHNX B €T0
coctaB. CucremaTu3anus 1 0000IIEHE
3HAHUM I10 TEME

14

AJIKEHBI: TOMOJIOTHYECKUN Psifl, 001IIast
(dopmynia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY L.
CTpyKTypHas 4 [IUC-TpaHC-U30MEepUs
AJIKEHOB

15

duznuecKkre U XUMUYEeCKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBA




Crioco6bI TOJTyuyeHUs U IPUMEHEHUE

16
aJKEHOB
[Ipaktnueckas padora Ne 1 mo teme

17 "[lonyuyeHue 3THIIEHA U U3yUYEHUE €r0
cBoicTB"
Pewenne pacu€THbIX 3a1a4 Ha

18 OIpeNieTICHNE MOJIEKYJIIPHON (OpMYJIBI
OpPraHMYECKOr0 BEIECTBA
ATKaaueHBbl: CONpPsKEHHBIE,

19 U30JIUPOBAHHBIE, KyMYJIUPOBaHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUS

20 XUMHYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObI oTydeHus ¥ IPUMEHEHHE
aJKaJleHOB
AJIKWHBI: TOMOJIOTHYECKUHN PsijI, 00TIIast

99 (dhopMysa, HOMEHKIIATYypa, SJIEKTPOHHOE U
MIPOCTPaHCTBEHHOE CTPOEHUE MOJIEKY!I,
(dusnyeckue cBoicTBa

23 XUMHYECKHe CBONCTBA aJIKUHOB

24 KauecTBeHHBIE peakUM HA TPOWHYIO CBS3b

o5 Crioco6bI osTyueHus ¥ IPUMEHEHHe
AJKUHOB

26 Pemenne 3amad: pacy€Tel 0 ypaBHEHUIO
XUMHYECKON peaknu

97 Cucrematusauus 1 00001IeHUE 3HAHUH 110
TeMe

28 ApeHBI: TOMOJIOTHUECKHH psl, 001as




dbopmyIia, HOMEHKIIATypa. DJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT
OeH30J1a U ToNyoJa, uX pusndeckue
CBOMCTBA

XUMHYECKHE CBOMCTBA aPEHOB: PEAKIINHI

29
3aMeIeHUS
XUMHYECKHAE CBOWCTBA APEHOB: PEAKLIUH

30 MIPUCOEIMHEHUSI, OKHCIIEHUE TOMOJIOTOB
OeH30:1a

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB
CTUpOJIA
Pemenune pacu€THbIX 3a1a4 Ha

32 OIpesieJICHHE MOJIEKYJISIPHOI (OpMYJIbI
OpPraHWYecKOro BeIlecTBa

33 CrniocoObI MONTy4YeHUs: U IPUMEH EHUE
apeHoB

34 I'enernueckas CBsI3b MEXK1Y pa3IUYHBIMU
KJIaCCaMHM YTJIEBOJIOPO/IOB
Pacu€rbl o ypaBHEHUSIM XUMUYECKUX

35 peaknuii. CuctemaTu3anus 1 0000IIeHe
3HAHUU 110 TeMeE

36 [Ipuponuslii ra3. [lonyTHble HEQTSHBIE
rassl

37 KameHHBIN yrosb U MPOJYyKThI €ro
nepepadoTKu
Hed b 1 ciocoOs! €€ mepepaboTKu.

38 [IpumeHeHue NpoayKTOB nepepaboTKu

HepTH




39

['enernueckas CBA3b MEXAY Pa3TUIHBIMU
KJIACCaMH YTJIEBOZOPOIOB

40

["anoreHonpou3BoHBIE YTIEBOJOPO/IOB:
3JIEKTPOHHOE CTPOCHHUE; PEAKIINU
3aMeIleHUs rajoreHa

41

JleiicTBHE IIENIOUCH HA
raJoreHIpon3BoaHbIe. B3aumonelncTaue
JUTaJIOT€HAIIKAHOB C MAarHUEM U IUHKOM

42

Cucrematnsanus 1 0000IeHrE 3HAHUH I10
pasnaeny "YriaeBoaopoast"

43

KontponbeHas paborta o reme
"Yraesomopoasr"

44

[IpenenbHbIC OHOATOMHbBIC CITUPTHI:
TOMOJIOTHYECKUI psijI, 001Iast popmysia,
CTPOEHHUE MOJIEKYJ, U30MEPHS,
HOMEHKJIATypa, K1accu pukarms,
(u3rYecKre CBOMCTBA

45

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOATOMHELIX CIIUPTOB

46

Crioco0b1 IMOJIYy4YCHUA U IPUMCHCHUC
OAHOATOMHBIX CITMPTOB

47

[Ipocteie adupsl: HOMEHKIATYpA U
n3oMepus, 0COOEHHOCTH (PU3HUECKUX U
XUMHYECKIUX CBOIMCTB

48

MHOF 0OaTOMHBIC CHI/IpTBII OTUJICHI'JIMKOJIb U
FJII/IL[epI/IH, nux (I)I/ISI/IIIGCKI/IC N XUMHUYCCKHUC
CBOICTBa

49

Crioco6bI osTyueHus ¥ IpUMEHEeHHe




MHOI'0OaTOMHBIX CIIMPTOB

@deHou: cTpoeHNE MOJIEKYJIbI, (PU3UYeCKre

50 .
coiicTBa. TokcuuHOCTh (PeHONA

ol XUMHYECKHE CBOMCTBA (heHoIIa

59 CriocoObI osTyueHus U MPUMEHEHUE
(denomna
[IpakTueckas padorta Ne 2. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CnupThl ¥ peHomb!"

54 CucremaTtu3anus 1 00001eHre 3HAHUH 110
TeMe
AJbIIErUIbl U KETOHBIL: AJIEKTPOHHOE

55 CTpOEHHE KapOOHUIIbHON TPYIIIIbI;
TOMOJIOTHYECKHUE Psiibl, o0mas Gopmyna,
M30Mepusl U HOMEHKJIaTypa

56 Anpaeruapl 1 KeTOHBI: (puznyeckue
CBOICTBA; pEaKIUU TMPUCOCTANHECHUS

57 Peakiuu OKMCIIEHHUS M KaYeCTBEHHBIC
peaKIiy albAeru0oB U KETOHOB

58 CriocoObl MOJTy4eHUsT aJIbJETUA0B U
KETOHOB
OnHOOCHOBHBIE IIpeENbHbIE KAPOOHOBBIE

59 KHCJIOThI, 0COOEHHOCTH CTPOEHHUS UX
MOJIEKY I

50 W3omepust 1 HOMEHKIAaTypa KapOOHOBBIX
KHCIIOT, UX (PU3UYECKUE CBOMCTBA

61 XUMHYECKHE CBOMCTBA MPEEIbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCIOT




62

Oco06eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOr0oo0pasue KapoOHOBBIX
KHCIIOT

63

OcoOeHHOCTH CBOMCTB: HEMPEAEIbHbBIX U
apoMaTHYECKUX KapOOHOBBIX,
)II/IKap6OHOBI)IX, FI/I)IpOKCI/IKap6OHOBI)IX
KHCJIIOT. Hpe)ICTaBI/ITCJ'H/I BBICIIIN X
KapOOHOBBIX KUCIIOT

64

[ToHsiTHE 0 MPOU3BOIHBIX KAPOOHOBBIX
KHUCIIOT

65

Cr1oco0bI IMOJIYy4YCHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

66

Crnoxxnble 2UpPBI: TOMOJIOTUUECKHH PSI,
oOmras hopmysia, HU30MEPHS U
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHUE CBOMCTBA
3¢bupoB

68

Pemenue pacu€THbIX 3a1a4: 10 ypaBHEHUIO
XMMHUYECKOM pEaKIH, HAa ONPEICIICHHE
MOJIEKYJISIPHOU (POPMYJIBI OPraHMYECKOTo
BEILECTBA

69

[Tpaktrueckas padora Ne 3. Pemenue
AKCIEPUMEHTATIbHBIX 3a/1a4 110 TEME
"Kap6oHoBsie kucioThl. CioxHbIe 3pupb"

70

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKUE CBOMCTBA (THAPOIIH3)

71

Oco0eHHOCTH CBOWCTB KHPOB,
coacpKalmurx OCTaTKU HCIIPEACIIbHBIX




XKUPHBIX KUCH0T. JKupsel B mpuponae

Mpb1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, X Morotiee neiicteue. [lonstue o

7 CHHTETHYECKUX MOIOTINX CPEACTBAX
(CMC)
['enernueckas cBs3b YrieBOAOPOJIOB U

73 KHCIIOPOACOIePKAIIMX OPraHUYeCKUX
BEII[ECTB

74 Pacuérbl o ypaBHEHHSIM XUMUYECKUX
peakuuit

75 Cucrematusanus u 00001IeHIE 3HAHU 110
TeEME
OO0mras XxapakTepucTHKa yrieBoI0B U

76 KJ1accu PUKaIMs yriieBoAOB (MOHO-, IU- U
TOJIM Caxapy/ibl)

77 MoHocaxapuabl: GU3N4YEeCcKre CBOMCTBA U
HaxO0XJECHUE B IPUPOIE

78 [IpumeHeHue 110K03b1, €€ 3HAaUCHHE B
KU3ZHENIEATEIbHOCTH OpraHnu3Ma
Jucaxapuipl: caxapo3a, MajabTo3a U

79 nakto3a. Haxoxenue B npupoae u
MIPUMEHEHUE ANCAXAPUIOB
[Tonucaxapuabl: CTpOeHHE MAaKPOMOJIEKY,

80 (u3HYecKre 1 XUMHUCCKHE CBOMCTBA,
MIPUMEHEHUE

81 [TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemnienne pacueTHbIX 337124 HA

OMMpEACICHUC NOJIN BbIXOJAa MPOAYKTa




pCakurun OT TCOPECTUUCCKU BO3MOXKHOI'O

83

Cucrematusanus 1 00001IeHUE 3HAHUH 110
paszaeiy

84

KonTtponsHas pabora mo reme
"Kucnopoaconepxariyre opraHudeckue
coenuHeHus"

85

AMUHBL: KJIaCCU(PHUKAIUS, CTPOCHUE
MOJIeKYJI, o01as hopmysa, H30MepHs,
HOMEHKJIaTypa U (PU3UYeCcKrue CBOMCTBA

86

XUMHYECKHE CBOMCTBA alM(aTUUECKUX
aMUHOB

87

AHWIMH: CTpOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHUJIMHA

88

CriocoOBI IOJTydeHUS ¥ IPUMEHEHHE
amupaTHIECKUX aMHHOB

89

AMWHOKHCIIOTHI: HOMEHKIIATypa
n3oMepus, (pu3nvecKue CBOIMCTRA.
OTtaenbHbIE TPEJICTABUTEINH O~
AMUHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTMYSCKOE 3HAUCHHE aMHHOKH CIIOT.
CuHTE3 ¥ TUAPOIN3 METTUIOB

91

benku kak npupoHbIE MOJTUMEPHI;
CTPYKTYpPBI OCIKOB

92

XUMHUECKUE CBOMCTBA OEJIKOB

93

A3zoTcoepKalme reTepOoKINIECKIe
coenuHeHus. HykiienHOBbIE KU CIIOTHI:
COCTaB, CTPOCHHE U OMOJIOrHYeCKas PoJib




94

[Ipaktuueckas padorta Ne 4. Penenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A3oTcoaepKale opraHudecKue
coenuHeHus"

95

[Ipaktueckas padorta Ne 5. Perenue
SKCHEPUMEHTATIbHBIX 3a/1a4 110 TEMe
"PacniozHaBaHuE OpraHUYECKUX
coequHeHun"

96

KontposnbpHas pabora o reme
"AzoTcoaepKale OpraHu4ecKre
COCIMHEHHUS"

97

OcHOBHBI€ ITOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/bl UX CUHTE3a —II0JUMEPU3ALIUS U
TTOJIMKOH/IEH CallUs

98

[Tnactmaccel. Y tunu3zanus u nepepaboTka
IJIacTUKA

99

DnacToMepbl: HaTypaJIbHBIN
CHUHTETHYECKHe Kaydyku. Pe3una

100

BosokHa: HaTypallbHbIE, HCKYCCTBEHHBIE,
cuHTeTH4eckue. [lomMepsl crienuansHOro
Ha3HA4YCHUS

101

[Tpaktyeckas padora Ne 6. Pemenue
AKCIEPUMEHTATbHBIX 3a/1a4 110 TEME
"Pacno3HnaBaHue miacTMace U BOJIOKOH"

102

O60011eHNe U cucTeMaTU3aIus
M3Y4YEHHOT 0 MaTepHasia o TeMe
"BBICOKOMONEKYIISIPHBIE COEIUHEHUA"




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KITACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
n/n Tema ypoxa Bceero Konrpoabvie | Ipaxririeckie H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI pecypesI
1 Atom. COoCTaB aTOMHBIX siiep. XUMUYECKUM 1
aneMmeHT. M30Tomnsl
5 CtpoeHue 31eKTPOHHBIX 000JI0YEK ATOMOB, 1
KBaHTOBbIE YMCJIA
3 Knaccudukanust XMMu4ecKux 371eMEeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacrnipenenenuie 31eKTPOHOB 10 aTOMHBIM 1
opouTaIIM
DneKTpOHHBIC KOH(PUTYPAIIK aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSTHUU
6 DNEeKTPOHHBIE KOHPUTYPAIIMHA HOHOB. 1
DNeKTPOOTPULIATENBLHOCTh
ITepnonnueckuii 3axoH u Ilepuoanueckas
7 cucTemMa XuMuueckux snementos /1. U. 1
MenpeneeBa, CBsI3b C COBPEMEHHON TEOPUEI
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOVCTB
8 XUMUYECKUX IJIEMEHTOB U 00pa3zyeMbIX UMU 1

MPOCTBHIX U CJIOKHBIX BCHICCTB I10 I'PyIIIIaM U




TeproiaM

Cucrematusanusa 1 00001IEHNE 3HAHWH IO
TEME

10

Buapl xuMuueckoi cBA3H. MeXaHNu3MbI
00pa3oBaHMs KOBAJICHTHOH CBSI3H.
Bonoponnas cBs3b. MexMoneKynsipHble
B3anMMOICHCTBUS

11

BaneHTHOCTh U BaJIeHTHbIE BO3MOXKHOCTHU
aToMOB. CB$I3b 3JIEKTPOHHON CTPYKTYpPhI
MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHUEM

12

Hpe,[[CTaBJ'IeHI/Iﬂ O KOMITJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKIJIATYpa

13

Bemecta MonekynspHoro u
HEMOJIEKYJIIPHOTO CTpOoeHus. Turbl
KpUCTaJUINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

ITonsiTHE O QUCHIEPCHBIX CHCTEMAX.
[IpencraBienne 0 KOJUIOMAHBIX PACTBOpAX

15

VicTuHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTD.
Kpucramnoruapats

16

Crioco0Ob! BbIpaXeHUsI KOHIEHTPaLUU
pacTBOpOB

17

Pemenue 3a1ay ¢ ncnoib30BaHUEM HOHSITUHI
""MaccoBas J10J151 paCTBOPEHHOIO BelecTna",
"MoJisipHast KOHIIeHTpaIus"




18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BELIECTB

19

Cucrematusanusa 1 00001IEHUE 3HAHWH IO
TEME

20

KonTtponbsHas padota no remam "CtpoeHue
atoMa. [lepuonnueckuil 3aKoH U
[lepuoanueckas cucteMa XMMHYECKHX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHoroobpasue BemiecTs"

21

Knaccuukanus XuMH4ecKiX peakiuii B
HEOPraHUYECKOM U OPraHu4EeCKON XUMUHU.
3aKOH COXPAaHEHHS MaCChl BENIECTB; 3aKOH
COXPaHEHMS U IPEBPAILECHUS SHEPIUH IpU
XUMHUYECKUX PEAKIUAX

22

TennoBbie 3P eKThl XUMUIECKHX PEAKITHH.
TepmoxumMuieckue ypaBHEHHUS

23

Brruucnenus no YPAaBHCHUAM XUMHYCCKUX
peaKum“I U TCPMOXUMUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XUMHUUECKOU peaKinu, eé
3aBUCUMOCTb OT Pa3JIUYHBIX (PaKTOPOB.
KaTtanu3 n katanuzaTopsl

25

TI'omorenHsie u ICTCPOrcHHbIC pCaKIINnH

26

[Ipaktueckas padora Ne 1 nmo treme "Biusnue

pa3IuyHbIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKON peakuun"

27

OOpaTtuMbie 1 HEOOpATHUMbIE PEAKIIHH.




XUMHUUECKOE paBHOBECHE

[Ipaktnueckas padorta Ne 2 mo teme "Bnusuue

28 pa3UyHBIX (AaKTOPOB Ha MOJOKEHHE
XMMHUYECKOr0 paBHOBeCHUS "
DnexTponutryeckas auccoruanus. CHibHbIe

29 u cyadbie 351eKTpoauThl. CTeneHpb
JTUCCOLIUAITNH
Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bomopoausrii mokazarens (pH)
pacTBOpa

31 I'maponus comneil. Peakiiuu, mpoTeKaroye B
pacTBOpax AIEKTPOIUTOB
[Ipaktuueckas padora Ne 3 mo teme

32 "XyuMHUECKHE PEAKIIMHU B PACTBOpAX
3IEKTPOIUTOB"

33 OKHCIIUTENHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.
Baxuelmme OKMCIUTENN U BOCCTAHOBUTEIN

34 MeTo 37eKTPOHHOTO (JIEKTOHHO-HOHHOT0)
OanmaHca

35 DNeKTpoNIn3 pacTBOPOB U PacCIIaBOB BEIIECTB

36 Pemenue 3ama4 pa3nuuHbIX THIIOB

37 Pemenue 3amay pa3mMuHbIX TUTIOB

38 Cucrematusanus 1 00001IeHUE 3HAHUH 110
Teme "XumMudeckue peakiuu"

39 Kontponbshas pabota no teme "Xumuueckue

peakun"




40

ITonoxenune HemeraiuioB B [lepuognueckoit
cUCcTEME XUMHUUecKux 3yemenTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3NYECKHE CBOMCTBA HEMETAJLJIOB

41

AJoTponus HeMeTauioB (Ha mpuMepe
KHCIIOpOo/a, cephl, pocdopa u yrieposa)

42

Bonopona: nonyuenue, pusndeckue u
XUMHYECKUE CBOWCTBA. [ mapuasl

43

["aytoreHpl: HaxOXKJIEHUE B IPUPOIE, CITOCOOBI
TIOJTYYEHUS, PU3NYECKUE U XUMUIECKUEC
CBOICTBa

44

I'anorenoBosiopojpl. Baxkuerlimnue
KHUCJIOPOJICO/IEPKAIINE COCTUHEHUS
rajJorecHoB

45

JlabopaTopHBIe 1 IPOMBINIJIEHHBIE CIIOCOOBI
TIIOJTYy4YCHHUS TaJIOTCHOB. HpI/IMeHeHI/Ie
TaJIOTCHOB U UX COG)II/IHCHI/Iﬁ

46

[IpakTueckas padorta Ne 4. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"T"anorens"

47

Kucnopoz: nabopaTopHbie U MPOMBILIICHHbBIE
crocoObl Moay4eHus, pru3nueckue u
xumuueckue cBorictsa. O30H. [Ipumenenue
KHCIIOpOJa ¥ 030Ha

48

OKcuabl U TEPOKCUIBI

49

Perenue 3aJ1a4 pa3JIM4HbIX TUIIOB




Cepa: HaxOXAEHHE B MPUPOJIE, CIOCOOBI

50 MOJTy4YeHUs!, PU3MUECKUE U XUMUYECKUE
CBOICTBA

51 CepoBonopo/, cynbdubt

59 Kucnopoaconepxxaniye coeuHEHUs! CEPhI.
Oco0eHHOCTH CBONCTB CEPHOI KUCIIOTHI
[Tpaktueckas pabota Ne 5. Pemenue

53 SKCIIEPUMEHTANIbHBIX 3aaa4 no Teme "Cepa u
eé coenuHeHus"
A3OT: HaXOX/JI€HHE B IPUPOJIE, CIOCOOBI

54 TOJTYYEHUS, PU3NUECKUE U XUMUYECKUEC
CBOMCTBAa. AMMHAK, HUTPH/IbI

55 Kucnopoaconepxkaliiye coeiMHEHUs a30Ta.
Oco0GeHHOCTH CBOMCTB a30THON KHCIIOTHI

56 IIpumeHeHre a30Ta U €ro COeTUHEHU.
AzoTHBIE Y1OOpEeHUs
docdop: HaXOKIEHUE B IPUPOJIE, CIIOCOOBI

57 MoJTy4eHHsI, GU3HMUECKIE M XUMUUYECKHE
coiictBa. @ochuasl u pochuH

58 Oxkcunsl pocdopa, hochopcoaepskaiue
kucioTel. Conu pochopHOM KMCITOTHI

59 [Tpumenenue Gpocdopa U ero coeTuHEHHIH.
dochopubie ynoopeHus
[IpakTuueckas padorta Ne 6. Perenue

60 AKCIIEpPUMEHTAJIBHBIX 33/1a4 10 TeMe "A30T 1

dhocdop u ux coenuueHus"




VYriepoa: HaxOXKICHHUE B IPUPOJIE,

61 aJJIOTpOIHBIe MoAu(UKAIH; (PrU3HUecKue u
XMUMHYECKHE CBOWMCTBA, TPUMEHEHHUE

62 Oxkcup yriepona(ll), okecun yriaepoma(1V),
yroJbHasi KUCIIOTa U €€ COMH

63 Pemenue 3a1a4 pa3iMyHbIX TUTIOB
Kpemuuii: HaxoxaeHre B IPUPOJIE, CIIOCOObI

64 MOJTyYEHUS, PU3NUECKUE U XUMUIECKUE
CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHHEBasT KUCIOTA,
CHJTUKATBI

66 [IpumeHenne KpeMHHUS U €ro COSUHEHUN.
CrexJio, €ro mojxy4deHue, BUIbI CTEKIIa

67 Permenne 3ama4 pa3nudHbBIX THIIOB

68 Cucrematusanus u 00001IeHIE 3HAHU 110
teme "Hemeranmsr"

69 KonTtponehas padora no teme "HemeTanms"

70 AnHanu3 pe3ynbTaToB KOHTPOJILHOU paboThI,
KOPPEKIUS OIUO0K
[Tonoxenune meraimos B [lepuoanueckoit

71 CHCTEME XHMHUYECKUX DJIEMCHTOB.
Oco0OeHHOCTH CTPOECHHUSI ITEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

79 OO6mme pusnvyeckue cBOMCTBa METAILIOB.
[IpuMeHeHne MeTaJIoB B OBITY U TEXHUKE

73 CmuaBel MeTasuioB. Kopposus MeTanioB




74

Pemenue 3aJiav pa3JIM4HbIX THUIIOB

75

DNEeKTPOXUMHUUYECKHUM Pl HANIPSKEHU I
MeTasioB. O61mue crnocoOb! MOTydeHHs
METaJlIoB

76

OOm1as xapakTeprucTuKa MeTayuioB | A-rpymmsl
[leproanueckoil cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuil u xamuii: noiry4denue,
¢u3nyecKknue U XMMHUYECKHUE CBOMCTBA,
IIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COeTMHEHUN

77

O6mas xapaktepucTtrka metamios |1A-
rpynibl [lepruoguyeckoit cucTeMsl
XUMHUYECKUX DIIEMEHTOB. Maruuii 1 KaJabIui:
MoJIy4eHH e, PU3NIECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCAVHCHUN

78

JXécTkocTh BO/IBI U CIIOCOOBI €€ yCTpaHEHUs

79

AIOMUHMIL: TOTydeHue, Gu3nYecKue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE

80

Am@oTepHbIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSA, TUAPOKCOKOMILIEKChHI A TFOMUHUSA,
UX IPUMEHEHUE

81

Pemenue 3amau PA3JIMYIHBIX TUIIOB

82

[Ipaktuueckas padorta Ne 7. Perenue
SKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Mertaisl ri1aBHbIX moarpymnm"




OO0mras xapakTeprucTUKa METaIOB MOOOYHBIX

83 noarpyni (b-rpynmn) Ilepuonnueckoit
CHCTEMbl XUMUYECKHUX AIIEMEHTOB

84 du3nyecKue 1 XMMHUYECKHE CBOMCTBA XpoMa U
€ro COeAMHEHUH, UX TPUMEHEHUE
Baxwuelimue coequHeHns: Maprasiua.

85 [lepmanraHaT Kajus, €r0 OKHCIUTEIbHbBIE
CBOMCTBA
duznueckre U XMMUYECKUE CBOMCTBA JKeJe3a

86 u ero coeguHeHuil. [lonydyenue u npuMeHeHue
CIJIAaBOB JKeJle3a

87 dusnueckre U XUMHUYECKHUE CBOMCTBA MEIU U
€€ COeIMHEHUH, X TIPUMEHECHUE
du3nvecKue 1 XMMUYECKHE CBOMCTBA IIMHKA U

88 €ro COeAMHEHUH, UX TPUMEHEHUE.
I'upoKcoKOMIIEKCHI ITMHKA
[IpakTueckas padorta Ne 8. Pemenue

89 9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"MeTasl 10O0YHBIX noArpymnmn”

90 Pemenue 3a1au pa3uyHbIX TUIIOB

01 O06o0011eHNe U cucTeMaTU3alys H3y4EHHOIO
Marepuasa o reme "Merasubr"

92 KonTponbHas pabora o teme "Metasib"

93 Amnanu3s pe3ynbTaToB KOHTPOJIbLHON padoThl,
KOppeKIus OIUO0K

94 Pousb xumuu B obecriedeHnr yCTOHIHBOTO




Pa3BUTHUA YCJIIOBCUYCCTBA. Ilonsarue o Hay4YHbIX
METOAAX UCCIICAOBAHUA BCIICCTB

HaquLIe IMPUHIUIIBI OpraHru3aluun
XUMHUYECKOTO IIPOMU3BOACTBA.

9 [TpoMBbIIUIEHHBIE CITOCOOBI MOTYYCHUS 1
Ba)KHEHIIINX BEILIECTB

96 XUMHYECKOE 3arpsA3HEHUE OKPYXKaIoIen 1
Cpenbl U €ro MOCIEICTBUS

97 XuMus U 310pOBbE UesioBeKa. JlekapcTBeHHbIE 1
cpencTea

08 Xumus nuiny. Pons xumuu B o0ecniedeHnn 1
HHUIIEBOI 0€301aCHOCTH

99 KocMmernueckue u nmapdromepHsie cpeacTa. 1
briToBas xumust
XrMHS B CTPOUTENLCTBE. BakHeunmue

100 CTPOMTEIIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHalbl

101 XUMHUS B CEIbCKOM X03siiicTBe. OpraHnyecKkue 1
¥ MUHEpaJIbHbIE YA00peHus
Cucrematusanus u 00001IeHIE 3HAHUN 110

102 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME




