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NOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma 1no XMMHHM Ha ypOBHE CpeAdHEro obiiero odpa3zoBaHHs pa3paboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepaunn», TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS
dbenepanpbHON  00pa3oBaTeNbHOW TporpaMMbl  cpeaHero obmiero oopaszoBanusa(POIl COQO), mnpencraBiIeHHBIX B
®enepanbHOM TocynapcTBeHHOM oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenojnaBaHus y4eOHOIo
npenMera «Xumus» B o0Opa3oBaTeibHBIX opraHuzanusx Poccuiickoin ®@enepanuu, peamu3yoUX OCHOBHBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJ0KeHUN «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoit deneparuu Ha
nepuon 110 2025 rona» (Pacniopspxenue [paBurenscra PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha YpOBHE YIJIyOJIEHHOTO M3Y4YEHHS 3aHMMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-HAyqHOro 0Opa3oBaHUS
yuammuxcs 10-11 wmaccoB. M3ydenume mnpeamera, peaimsyemMoe B YCIOBUAX IU(DPEpEHIHPOBAHHOTO, MPOQPHIHHOTO
oOydeHusi, TMPU3BAHO OOeCHeunTh O00I11e00pa30BaTeIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB IIKOJBI,
HEOOXOAMMYIO Ui aJaNnTaldyd MX K OBICTPO MEHSIOUIMMCS YCJIOBHUSIM KM3HH B COIIMYME, a TaKkKe A1 MPOAODKEHUs
OoOydeHHs] B OpraHM3alusix MpPOQPECCHOHAILHOTO O0pa30BaHUs, B KOTOPHIX XHWMHS SBISECTCS OJHOM W3 MPHOPUTETHBIX
JCLMIUIVH.

B nporpaMme nmo XxMMuM HazHaAYeHHUE MpeaMeTa «XUMHs MOJy4aeT MNOAPOOHYI0 MHTEPIPETAIMI0 B COOTBETCTBUU C
ocHoBononaratoumMu nojoxkeHusMu I'OC COO o B3auMo0OYCIOBIEHHOCTH TIEJIeH, ColepKaHus, pe3yJbTaTOB 00yueHuUs
U TpeOOBaHMI K YPOBHIO IOJATOTOBKH BbIMTYCKHUKOB. CBHIIETEIBCTBOM TOMY SIBJISIFOTCS CIIEIYIOUIUE BBITOIHIEMbIC
MPOrpaMMOM TT0 XUMHUH (PYHKITHH:

e HH(OPMAIMOHHO-METOAMYECKAs, pealu3anus KOTOpoil oOecrneunBaeT TMOJYy4YeHHE TMPEJICTABICHUs O IeNX,
COJIEp’)KaHMM, OOIlel cTpaTeru OOy4YeHHs, BOCIUTAHUS M PaA3BUTHS OO0YyYarOUIUXCS CpPEJICTBaMU IPEIMETa,
M3Yy4aeMOro B paMKaxX KOHKPETHOTO Ipouis;

e OPraHU3allMOHHO-TUIAHUPYIOIIAs,, KOTOpas IpPEIyCMaTPUBAET OMNPEACIICHUE: TPUHIIUIIOB CTPYKTYPUPOBAaHUS U
MOCTIEIOBATEIPHOCTH M3Y4YeHHs] y4eOHOro Marepualia, KOJIMYECTBEHHBIX M KadECTBEHHBIX €r0 XapaKTEePHUCTUK;
MOJXOJI0B K (hOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI KOHTPOJII M OILEHKH 00pa3oBaTeNbHbIX JOCTHXKEHUN
o0y4Jaromuxcs B paMKax UTOrOBOM aTTeCTallK B (POpME €IMHOTO TOCYIapCTBEHHOIO AK3aMEHa 110 XUMUHU.

[Iporpamma mJig yriyOn€éHHOro U3y4eHHUs] 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 paclpesesieHue y4eOHOro BpeMEHHU, pEKOMEHAYEMOr0 JIJIsl U3y4eHUs OTAENIbHBIX TeM;

e Ipe/UIaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUYEHUs Y4eOHOTO MaTepuania ¢ y4ETOM JIOTUKU TMOCTPOSHUS Kypca,
BHYTPHUIIPEAMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

e HaéT METOIMYECKYI0O MHTEPIPETALMIO Leleld W 3aJauy H3ydeHHUs IpeaMeTa Ha YriayOJEHHOM YpPOBHE C Y4ETOM
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpPEAHEro o0Iero o0pa30BaHUsA, COACPKATEIBLHOM XapakTEPUCTUKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa30oBaTEeNbHON MPOrpaMMbl CPEAHErO O0Iero oOpa3oBaHUs
(TMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHBIX
JEeNCTBUN 00y4YaroIIerocsi o OCBOCHUIO COJIEPKaHUsI MPEMETa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO0 XUMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh C OOY4YEHHEM XMMHUH Ha
YPOBHE OCHOBHOIO OOIIero o00pa3oBaHus. 3a MpelesiaMyd yCTaHOBJIEHHOM MpOrpaMMoM MO XUMHM 00s3aTelbHOU
(MHBapHAHTHOM) COCTaBIIIONIEH COJEp)KaHUs y4eOHOro mnpenMera «XuMHUSD» OCTA€TCI BO3MOXKHOCTH BbIOOpa €ro
BapUaTUBHON COCTaBJISAIOLIEH, KOTOpasl JOJDKHA ONPENENsAThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOrO MPO(uiisa
00 y4CHHUS.

B cootBercTBUM ¢ KOoHIenTyabHBIMU TToNokeHUs MU PI'OC COO o HazHaueHUM NPEeIMETOB 0a30BOT0 U YriyOJIEHHOTO
ypoBHEW B cucteme nudQepeHIpoBaHHOTO O0y4YeHHUs HAa YpPOBHE CpeAHEro o0imero oOpa3oBaHUS XWMHs Ha YpPOBHE
yrayOJaE€HHOrO U3y4eHHUs HAMpaBlieH Ha pealiu3alliio MPEeeMCTBEHHOCTH € MOCIEAYIONIUM 3TArloM MOJTYYeHUS] XUMHUYECKOTO
o0pa3oBaHusl B paMKaX M3Yy4€HHUs CIEHUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCHUIUIMH B By3aX U OpraHU3alMsIX
cpeaHero mnpodeccuoHaNbHOTO oOpa3oBaHus. B 3Tol  cBs3u wu3ydeHue TmpeaMera «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pACIIMPEHUE U YIIyOJeHUE TEOPETUUECKON U MPAKTUYECKOM MOJTOTOBKM 00YyYalOIMXCsl, BEIOPABIIUX
orpeenéHHbIN MPoduIs 00yUeHHUs, B TOM YHUCIE C MEPCIEKTUBOM MOCIEAYIOUIETrO MOJIYyUYeHUsI XUMUIECKOT0 00pa30BaHus B
opranuzanusix npogdeccruoHanbHoro oopazoBanusi. Hapsny c stum, B cBere TpedoBanuii ®I'OC COO k miaHupyeMbIM
pe3yibTaTaM OCBOEHHs (efepanbHOil 00pa30oBaTEIbHON MporpaMMbl CPeHEro 00IIero o0pa3oBaHUs W3yYEHHE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAaKXKE€ Ha pEIICHHWE 337ad BOCHUTAHUS U COLUAIBHOIO Pa3BUTUS OOy4arolIuMXcs, Ha
dbopMupoBaHue y HHUX OOIIEHHTEUIEKTYaIbHBIX YMEHUW, YMEHHMI palMoOHAIM3AIMU Y4eOHOro Tpyaa U 0O0OOIIEHHBIX
CIIOCOOOB JIEATETLHOCTH, UMEIOIIUX MEKIUCUUILITUHAPHBINA, HAAMPEAMETHBIN XapaKkTep.



CocTaBnsiomiuMu  npeamMeTa «XHUMHS» Ha YpOBHE YIIIYOJEHHOIO HU3YYEHHS SBIIIOTCS YrIyOJNEHHBIE KYpChl —
«Opranuyeckass xumus» 1 «OOmas u HeopraHudeckass XuMus». llpu onpeneneHUN MoaXoJ0B K OTOOPY U CTPYKTYpPHOI
OpraHu3alMyu COAEPKaHUs ITUX KypCOB B IPOrpaMMe 10 XUMUHU 3a OCHOBY NpUHATHI nojoxeHuss GI'OC COO o paznmmuunsx
0a30BOro 1 yriyoJaéHHOro ypoBHEH U3ydeHUs TpeaMeTa.

OcHoBy conepkanusi KypcoB «Oprannyeckas XuMush» U «O0111as 1 HeOpraHu4yecKasi XMMUs» COCTaBIISIET COBOKYITHOCTb
MPEIMETHBIX 3HAHUM U YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YpOBHIO M3YYEHHS MpeaMeTra. JTa CUCTeMa 3HAHUW MOoJy4yaer
OIpeNeIEHHOE TEOPETUYECKOE [OIMOJIHEHHE, TIO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIUN  00BEM
(akTomornyeckoro Marepuanga. Tak, Ha yIIYOJIEHHOM YpOBHE H3Yy4YEHHUs MpeAMeTa o0ecrneuyeHa BO3MOXKHOCTh
3HAYUTENHFHOTO YBEIMUEHUSI 00BbEMA 3HAHUN O XMMHUYECKHUX JIEMEHTaX U CBOMCTBAX MX COECAMHEHUN HA OCHOBE PACIIUPEHUS
U yrayOJieHusi NpeACTaBICHUN O CTPOCHHHM BEUIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAaHUs PEAKLUH,
paccMaTpUBaEMBbIX C TOUYKHM 3pEHUS XMUMHYECKOM KHHETHMKM M TEPMOAMHAMUKH. V3ydeHHE NEpUOAUYECKOTO 3aKOHA H
[lepronnueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEICTABICHUSIX
O CTPOEHUHM aToMa. XUMHUECKas CBSI3b OOBSCHIETCA C TOUKU 3PEHMS] HHEPreTUYECKUX M3MEHEHUH NpHu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaKXe C TOYKM 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHHe THUIOB peakUuid JOMOJHSAETCS
(dbopMUpOBaHUEM MPEACTABICHUN 00 ANEKTPOXUMHUYECKUX IMPOLIECCAX U DJIEKTPOJIM3€ PaCIIaBOB U pacTBOPOB BewlecTB. B
Kypce OpraHM4ecKOW XUMHUHU INPU PACCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIUMHEHUH ynessiercs ocoboe BHUMAaHUE
BOMpOcaM 00 3JEKTPOHHBIX 3PPEeKTax, 0 B3AUMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PeaKIuil.

Ocoboe 3HaueHHWe UMEET TO, YTO Ha COJEpKAaHUE KYpCOB XUMHUHU YIrIIyOJEHHOTO YPOBHSA H3Y4YEHMs AJIsi KJIACCOB
olpeen€HHOro npoguis (raaBHeIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJHEHHM K oOLIeill cucTteme MperIMEeTHBIX
3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHbIE INpeaMeTsl. Tak, Hampumep, B COJAEpXKaHUM IpeaMeTa sl KJIACCOB XMMMKO-
busngeckoro mpoduiss 60IbIIOE 3HaYEHHE OYAYT UMETh JIEMEHTHI y4eOHOro Marepuana mo oomen xumun. [Ipu n3ydeHun
IpeaMeTa B JaHHOM CiIy4ae akIeHT OyJeT clieJaH Ha OOLIHOCTh METO/I0B MO3HaHUs, OOLUTHOCTh 32aKOHOB M TEOPUN B XUMHH U
B (hM3HKE: aTOMHO-MOJIEKYJISIpHAs Teopusl (MOJEKYIIsIpHas TeOpHs B (PU3UKE), 3aKOHBI COXPAHEHUS MACChI U YHEPTUH, 3aKOHBI
TEPMOAUHAMHUKH, DJIEKTPOJIA3a, IIPEACTABICHUS O CTPOCHUH BELLECTB U APYIOE.

B 1o ke Bpems B colepKaHUM MpeaMeTa s KJIACCOB XUMHKO-OMOJOTMYECKOro mpoduiis OOJbIIMN yIEIbHBIN BEC
Oyaer uMeTh oOpraHudeckas Xumus. B 3ToMm ciayyae mnpenocTtaBisieTcsi BO3MOXKHOCTh 1Jisi Oosee 00CTOATEIbHOrO
paccMOTpeHUsT XMMHUYECKON OpraHM3aliy KIETKH Kak OMOJIOrMYeCKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpPHUMEpY,
TaKhe CTPYKTYPHbI€ KOMIIOHEHTHI, KaK JIMIUJIbI, OCJIKH, YrIeBOIbl, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS 0



COCTaBE€ M CBOWMCTBAaxX IPEJCTABUTENECH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIYKAaT OCHOBOW JUISI HM3YYEHHS
CYLTHOCTH MPOIIECCOB (POTOCUHTE3A, JbIXaHUs, TUIIEBAPCHUSI.

B mnane ¢dbopmMupoBaHHs OCHOB HAyYHOT'O MHUPOBO33PEHHS, OCBOCHHS OOIEHAYYHBIX METOJIOB IMO3HAHUS M OIbITA
MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHWNA HM3Yy4deHHE TpeameTa «XuUMHUsS» Ha YrIyOJIEHHOM YypOBHE 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 MpeamMeTa « XUMUs» Ha YIITYOJIEHHOM YpOBHE TaKXe, Kak Ha YPOBHE OCHOBHOTO M CPETHErO
obuiero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1aueil IEPBOCTENIEHHOW 3HAYUMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB HAYKU
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 XMMHH B CHUCTEME ECTECTBEHHBIX HAayK M €€ Beaylled poJidi B OOECHEYEHUH YCTONYMBOTO
pPa3BUTHUSL 4YEJIIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTMYECKOW, HIHEPreTUYECKOW W MHUIIEBOM O€30MacHOCTH, B
Pa3BUTUN MEIUIIMHBI, CO3IaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX UCTOUYHHKOB SHEPIUH, B 00CCTICUCHUU PALIMOHAIBHOTO
IPUPOIONIOJIb30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KyJIbTYPhl YEJOBEKAa, a TAK)KE IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U MPUPOIHON 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

TeopeTnueckue 0OCHOBBI OPraHUYeCKOM XMMHH.

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

DNEKTPOHHOE CTPOCHHME aToMa YIJIepO/a: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BalleHTHble BO3MOXKHOCTHU aroMma
yriaepona. XUMHUYECKash CBA3b B OPraHMYECKHX COENMHEHUsAX. Turbl THUOpUAM3AIMN aTOMHBIX OpOHTalell yriepoaa.
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
BerecTB. [loHsTHE 0 CBOOOHOM pagukale, Hykiaeoduie u anekTpodue.

Teopus cTpoeHHst opranndeckux coeqnHeHnid A.M. byTiepoBa U COBpeMEHHBIE MTPEICTABICHUS O CTPYKTYPE MOJIEKYJL.
3HaueHHEe TEOpPUHM CTPOCHMSI OPraHUYECKHX COEAMHEHW. MoneKkyispHble U CTPYKTypHblE (opmynbl. CTpyKTypHBIE
GopMyInibl pa3NIUYHBIX BUJOB: pa3BEpPHYTas, COKpall€HHas, ckeneTHas. M3omepus. Bunasl m3zomepuun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(P(DEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIM M ME30MEpHBIN
s dexThr).

[IpencraBienne o KiacCH(pUKAMK OpraHUYECKUX BemiecTB. [loHsTHE 0 GyHKIMOHAIBHOW Tpymme. ['omonorus.
["'omonoruueckue psiapl. Cucremarnueckas HomMeHkiaTtypa opranndeckux coeauHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENbHBIX IPEICTaBUTEIEH.

OcoOeHHOCTM ¥ Kjaccu(UKaIMsi OpraHudyeckux peakuuid. OKHUCIUTEIbHO-BOCCTAHOBUTENLHBIE pEaKlUUU B
OpraHUYeCKOW XUMHUH.

DKCHepUMEHTAIbHBIE METO/Abl M3YyYEHHsI BEUIECTB M MX IPEBPAILECHUN: O3HAKOMJIEHHE C 00pa3lamMu OpPraHuyecKHX
BEILIECTB U MaTepuajaMyd Ha UX OCHOBE, OMBITHI MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB IPH HArpeBaHWM (ILJIaBJICHHUE,
OOyraMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBogopoasbl.



Ankanel. ['oMonormueckuii psig  ankaHoB, oOmias QopMyna, HOMEHKJIaTypa M H3OMEpUsl. OJIEKTPOHHOE 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. [IpeacraBienre o MEXaHU3ME PEaKIUi paJuKaIbHOTO 3aMEILICHHUS .

Haxoxnaenue B npupozae. CriocoObl MONy4eHUs: U IPUMEHEHUE aTKaHOB.

[Huknoankansl. O6mas dhopmyna, HOMeHKIaTypa U u3omepus. OCOOCHHOCTH CTPOEHUSI M XUMUYECKUX CBOMCTB MaJIbIX
(UKIIONpOIIaH, UKJI00YTaH) U OOBIYHBIX (LIMKJIOMEHTAH, [IUKIOTeKcaH ) IuKiIoaakaHoB. CrocoObl MOy €HUsl U IPUMEHEHUE
LUKJIOAJIKAHOB.

Anxenbl. ['oMonormdeckuii psiji aakeHOB, oOmIas GopMmyia, HOMEHKIATypa. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY/ AJIKCHOB, SP°-THOPHAM3AINS ATOMHBIX OpOWTalell yriepoma, o- W 7-CBsi3H. CTPYKTYpHAS H
reomeTpudeckas (LHUC-TpaHC-) u3oMepusi. Du3nyeckue CBOMCTBA AJKEHOB. XHMHYECKHE CBOWMCTBA: pEaKIMu
MIPUCOCINHEHUS, 3aMEILICHHS B O-ITOJIOKEHHE MPU IBOMHOM CBA3H, MOJMMEPHU3AUU U OKucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOIYYEHHSI U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccupukauus ankaaueHoB (CONPsDKEHHBIC, W30IMPOBAHHBIC, Kymyauposanuvie). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMCTB COMNPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoenunenue. llonumepusamus
COMNPSKEHHBIX AUEHOB. CrIOCOOBI MOTYYEHUsI U IPUMEHEHUE AIKaUEHOB.

Anxunpl. ['oMoyoruueckuii psAjx aidkuHOB, oOmas Gopmyna, HOMEHKJIaTypa W HM30MEpHs. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHUHOB, SP-TUOpUIIM3aIUsl aTOMHBIX opouTtaneit yrieponaa. dusnyeckue cBoWcTBa
QIKUHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU NPUCOEAUHEHUs, AUMEpU3alMUd W TpPUMEpHU3aLUHU, OKucieHusa. KuciaorHsle
CBOMCTBA aJKWHOB, MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbBIE peakinyi Ha TPOWHYIO CBsA3b. CI1oCOObI MOTydeHHUS
Y IPUMEHEHUE AJTKUHOB.

ApomaTuyeckue yriieBoaopobl (apeHsl). 'oMonoruyeckuii psajg apeHoB, oomias ¢popMysia, HOMEHKIATypa U U30MEpHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl OeH30s1a. Pu3ndeckue CBOICTBA apeHOB. XUMHMUYECKHUE CBOMCTBA
OeH30Jla M €ro TrOMOJIOTOB: pPEaKIUU 3aMElIeHHs B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKajie, peaKUuuu
NPUCOEAUHEHUS, OKHUCIIEHHE ToMoJIoroB OeH3ona. llpeacraBneHue 00 OpUEHTHUPYIONIEM JEHCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha IPUMEPE aJTKUIbHBIX PAJNKAIOB, KAPOOKCHIBHON, THAPOKCHIBHON, aMUHO- U HUTPOTPYMIIbI, aTOMOB



rasoreHoB. OCOOEHHOCTH XUMUYECKUX CBOWMCTB ctupoia. [lonmumepusamust ctuposia. CrnocoObl MOTyYeHHs] U IPUMEHEHHE
apOMAaTUYECKUX YTJIEBOJOPOIOB.

[Ipuponnsiii ra3. IlomytHeie HedTsHble Ta3bl. HedTh n e€ mpoucxoxiaeHue. KameHHBIM yroib W MNPOAYKTHl €ro
nepepabotku. CriocoObl nmepepaboTku He(TH: MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHUYECKUH ), pUPOPMUHT, TTUPOIH3.
[TpoaykThl iepepaboTKH HEPTH, UX TPUMEHEHNE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXKAY Pa3TUIHBIMU KJIACCAMH YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJor€HIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peakinu 3aMelieHus rajioreHa Ha TUIpOKCOTPYIY,
HUTPOTrPYNIY, IUAHOTPYIINY, aMUHOTpymy. /[eficTBre Ha rajJoreHnpou3BOAHbIE BOAHOIO U CIUPTOBOIO pacTBOpa MIETOUH.
B3aumozeiicTBue AWranioreHaJkaHoB C MarHMeM W [HUHKOM. [loHATHE O MeTa/uIOOpraHuYecKUX COCIUHEHUSX.
Hcnonp3oBaHne raloreHnporu3BOIHBIX YIIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCnepUMEeHTAIbHbIE METO/Ibl U3yUEHUs BEIIECTB U UX MpPEBpalleHUM: u3ydyeHue (pu3nyecknux CBOMCTB YIiI€BOIOPOOB
(pacTBOPHUMOCTB), KaYECTBEHHBIX PEaKUUN YIIeBOIOPOAOB PA3IMUHBIX KJIAcCOB (0OeclBeYMBaHUE OPOMHOM WM HOJHOU
BOJIbI, PAacTBOpa IEpMaHTaHATa KaJus, B3aUMOJCHCTBHE alleTHIICHa C aMMHAa4YHBIM pPacTBOpoM okcuaa cepeopa(l)),
KauyeCTBEHHOE OOHApY)KEHHE YIJIepo/Ja U BOJOpPO/AAa B OPraHMYECKHX BEIIECTBAaX, MOJYYCHHE STHICHA U H3YyYEHHUE €ro
CBOMCTB, O3HakomJieHWe cC KkoutekiusmMu «Hedts» u «Yrome», ¢ oOpa3nmamu IuUlacTMacc, KaydyKOB W PE3UHBI,
MOJIETMPOBAHUE MOJIEKYJI YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YIIIEBOAOPOIOB.

Kucjiopoacoaep:kaiue opraHu4ecKue coeJuHEeHHsI.

[IpenenbHble ogHOATOMHBIE cUpPTHL. CTpoeHUEe MoOJIeKyn (Ha MpUMepe MEeTaHoja M dTaHoja). ['omonoruueckuid ps,
oburas popmyna, n3oMepusi, HOMEHKIJIAaTypa U kiaccudukanusa. Guzndyeckre cBOMCTBA MPeAETbHBIX OJJHOATOMHBIX CIIUPTOB.
BogopoiHbie CBA3U MEXAY MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHUE CBOMCTBA: PEAKIIMK 3aMEeLIEHUs, JeruipaTaliii, OKUCICHHUS,
B3aMMOJICCTBHE C OPraHMYECKMMH M HEOpPraHM4YeCKMMHU KuciaoTamu. KauecTBeHHas peakiivs Ha OJHOATOMHBIE CIIHPTHI.
JlelicTBUE ATaHONIAa M METaHOJIa Ha OpraHu3M yesnoBeka. CriocoObl MOMy4yeHUs U MPUMEHEHHUE OJTHOATOMH bIX CITUPTOB.

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

MHOroaroMHble COUPTHI — STUICHIVIUKOJb U TNMUEepuH. OU3nyecKkue U XUMHUYECKHUE CBOMCTBA: pEeaKlMM 3aMelleHus,
B3aMMO/ICICTBHE C OPraHWYECKUMHU M HEOPTaHWYECKUMHU KUCIOTAaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE CIUPTHI.
[IpencraBnenne o MeXaHU3ME peaklMii HYKJICOPWIBHOTO 3amenieHus. JlelicTBue Ha opraHuzM uenoBeka. CrocoObl
NOJTy4eHUS] U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.



®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIUSHUE TUAPOKCOrPYIIBI U OeH30JbHOro siapa. dusmyeckue CBOKCTBA
denona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHbIe peakiuu Ha (eHos. ToxkcnyHocTh Perona. CriocoObl
noJjiydeHus 1 npuMenenue gpenona. Genonpopmanbaeruinas cMoia.

KapOonunbHble coequHEHUs — ajbJACTUJIbl U KETOHBIL. JEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIIHI.
['oMonorudeckue psiiabl ambJETHIOB U KETOHOB, oOmmas (opmyna, M3oMepus WU HOMEHKIarypa. Du3nyueckue CBOMCTBa
aNbJETUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA aIbJETU0B U KETOHOB: pEAaKIMU MpucoeauHeHusi. OKUCIECHUE allbJAETUI0B,
KaueCTBEHHBIE PEAKITUU Ha aibaAeru/bl. CIIocOOBI MOyUYeHUS ¥ IPUMEHEHHE aTbJETUIOB U KETOHOB.

OnHoOoCHOBHBIE Mpe/eibHbIe KAPOOHOBBIE KUCTOTHL. OCOOEHHOCTU CTPOCHHS MOJIEKYJT KapOOHOBBIX KUCIIOT. M30oMepus
U HOMEHKarypa. dusnyeckue CBOWCTBA OJHOOCHOBHBIX MPEIETbHBIX KapOOHOBBIX KHCIOT. BOmOpomHBIE CBA3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XWMHUYECKHE CBOMCTBA: KHUCJIOTHBIC CBOWMCTBA, pPEaKkius JTepU(UKAIUU, PEAKIUU C
y4acTUEeM YIJIeBOJOPOAHOro paaukana. (OCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHsSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHOroobpasne kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, HUKAPOOHOBBIX KHUCIIOT, THIPOKCHUKAPOOHOBBIX KHUCJOT. [IpeicTaBuTeny BBHICIIMX
KapOOHOBBIX KUCIIOT: CT€APUHOBAsS, TATbMUTUHOBAS, OJICMHOBAA, IUHOIE6A5, TUHOAEeHO08as1 KUCIOThl. CIOCOOBI OJIyYeHHS U
MPUMEHEHUE KapOOHOBBIX KUCJIOT.

Crnoxnbie 3upsl. 'omonoruueckuit psia, oodmas dhopmyina, U3oMepuss U HOMEHKIaTypa. PU3NYECKUe U XUMHUYECKUE
CBOWCTBA: TUAPOJIA3 B KUCIIOM U IIEJTOYHOM CpEJIE.

Kupser. Ctpoerue, puzndeckiue 1 XMMHUUECKUE CBOMCTBA KUPOB: THAPOJINU3 B KHCIION U TIeI09HON cpene. OcoOeHHOCTH
CBOMCTB KHPOB, COIAECPKAIINX OCTATKH HENMPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOIE.

Mpb114 KaK COMM BBICIITNX KapOOHOBBIX KHCIIOT, UX MOOIIEE IEHCTBUE.

OO6mrast xapakTepucThKa yriieBojoB. Kmaccudukamus yriaeBogaoB (MOHO-, IH- W ToJMcaxapuibl). MoHOCaXxapub:
IIII0K03a, PPYKTO3a, rajakTo3a, pudo3a, ne3okcupudo3a. duznueckue CBOWCTBA U HAXOXJeHUE B mpupojae. GOoTOCHUHTE3.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U QIBAECTHUAHOW TPYIII, CIIMPTOBOE M MOJOYHOKHUCIIOE
opoxkenue. [IpuMeHeHHe TTIOKO3bI, €€ 3HAaYEHUE B KU3ZHENEATENLHOCTH opraHusMa. Jlucaxapuipl: caxaposa, MallbTO3a U
JaKkTo3a. BoccTranaBnuBaromye U HEBOCCTAHABIMBAOIIME Aucaxapuabl. [ maponns nucaxapuaoB. Haxoxnenne B mpupoje u
npuMmeHenne. l[lommcaxapuabl: Kpaxman, TJIMKOT€H M 1euroyio3a. CTpoeHHE MakpOMOJEKyNl Kpaxmania, TJMKOreHa H
1EeJUTI0JI03bl. DU3NUECKHE CBOMCTBA KpaxMayla M LEJUTFOJI03bl. XMMUYECKHME CBOMCTBA Kpaxmaia: TMAPOJIN3, KaueCTBEHHAs



peakuus C HOAOM. XHUMHUYECKHE CBOMCTBA WEJUIIOJIO3bl: THUIPOIU3, MOIAydeHHe >PUpoB Hesunoiao3bl. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCnepUMEHTAIbHBIE METOJbl W3yYEHUsl BEUIECTB M UX MPEBpPALICHUMN: pacTBOPUMOCTh Pa3iIMYHbIX CIIUPTOB B BOJIE,
B3aMMOJICHCTBHE ITAHOJIA C HATPUEM, OKHCJIEHHE 3THJIOBOIO CIMPTAa B AIBJIETH] Ha PACKAJIEHHOW MEIHON IPOBOJIOKE,
OKHCJIEHHE 3TUJIOBOTO CIIMPTa AUXPOMATOM Kajus (BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU
Ha anpjeruabl (¢ ruapokcuaoMm nuammuHcepeOpa(l) m rugpoxcuaom menu(ll)), peakuus raunepuHa ¢ THAPOKCHUIOM
menu(ll), xuMuueckrue CBOWMCTBa pPacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJAEHCTBHUE pACTBOpPA TIIOKO3bl C THUIPOKCUIOM
meau(ll), B3auMopeiicTBue Kpaxmalia ¢ MOJOM, pEIIeHHE 3KCIEPUMEHTAIbHBIX 3a1ad 1o TeMaMm «CrnupTel U (EHOIb»,
«Kap6onoBbie kucioThl. CIIOXKHBIE d(QUPBI.

A3oTcoaep:Kanue OpraHudecKue coeJMHEeHUsl.

AMHHBI — OpraHuyeckue Npou3BoJHbIe aMMmuaka. Kiaccudukanus amMuHOB: anmupaTUYEeCKUe U apOMaTUYECKHE,;
NEepBUYHBIC, BTOpUYHBIE M TpeTuuHble. CTpoeHHe MoJeKyn, oOmas (opmyna, u3oMepus, HOMEHKIATypa U (pusnueckue
cBOMcTBAa. XHMMHYECKOE CBOMCTBAa aln(aTUYECKUX AaMHHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOJICHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOW. CONM AIKUIIAMMOHUS.

AHUIUH — OpeaCcTaBUTENh aMHUHOB apoMarnueckoro psaa. CrpoeHue aHunuHa. BzanMHOe BiMsIHUE TpyI aTOMOB B
MoJieKysie aHwiMHa. OcoOEHHOCTM XMMHYECKMX CBOMCTB aHMiuHa. KadecTBeHHble peakuuu Ha aHWIMH. CrHocoObl
MOJIyYEeHHUSI ¥ PUMEHEHHe anupaTnyeckux aMuHoB. [lonydyenue anuiMHa u3 HUTPOOEH3071a.

Amvunokuciorsl. Homenkmatypa u wu3omepusa. OTAelbHbIE MPENCTaBUTENIM O-aMUHOKHUCIOT: TJIMUWH, aJaHUH.
®duznyeckre CBOWCTBA aMUHOKUCIOT. XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEpPHBIX OpPraHUYECKUX COCAMHEHUH,
peakuus MOJIMKOHACHCAIMK, 00pa30BaHUe MENTUIHON CBs3U. buonornueckoe 3HaueHne aMUHOKUACTIOT. CUHTE3 U TUIPOIIU3
NENTUIOB.

benku kak npuponHbie nmoauMmepsl. [lepBuuHas, BTOpUYHAs U TPETHUYHAsl CTPYKTypa OenKkoB. XMMUYECKHUE CBOMCTBA
OENKOB: TUAPOIH3, ACHATYpAIls, Ka4eCTBEHHBIC PEaKITUU Ha OCIKH.

DKCrepuMEHTAIbHBIE METOAbl M3Y4YEHMsI BEUIECTB M MX IPEBPALICHHI: pacTBOpeHHE OEIKOB B BOJE, JeHATypalus
O€JIKOB MpU HArpeBaHWHM, LIBETHbIE PEAKLUHU Ha OCJKH, pElICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaM «A30TCoepkKaliue
OpraHMyYecKue coequHeHus» U «Pacrno3HaBaHne OpraHUuYECKUX COCTUHEHUID.

BricokomoJieKyIsIpHBIE COCIHHCHUS .



OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEPU3ALUH, CPEIHSAs MOJIEKYJsipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJIMMEPU3ALINS U TIOJTUKOHACHCALIHS.

[Tomumepubie  matepuanisl. [lmactMacchl  (MONMATWIIEH, TMOJUIIPONWIIECH, MOJIUBUHWIXJIOPUZ, MOJIMCTUPOI,
HNOJMMETHIIMETAaKPUIIAT, MOJIMKAapOOHATHI, MOMMATHIIEHTEpedTanaT). Y Tunu3anus u nepepadoTka MmiacTuka.

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

Bosokna: HarypanbHbie (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKUE
(karmpoH u IaBcaH).

[Tomumepsbl cnenuanbHOTO Ha3HAadeHHsS (TE(JIOH, KEBIap, AJIEKTPONPOBOISIINE TMOJIMMEPHl, OHOpas3iaraeMble
MIOJIUMEDPHI ).

DKCIepUMEHTAIbHBIE METO/Abl MU3YYEHHsI BEUIECTB M UX MPEBPAILICHHI: O3HAKOMJIEHHE C OOpa3laMH MHPUPOIHBIX U
VCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAy4yKOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a4a4 10 TeMe «Pacno3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxienue MoseKyssipHOi (OpMyIibl OpraHMYECKOTr0 COEIMHEHUS 110 MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINUX B €T0
COCTaB, HaXOXJACHUE MOJIEKYJISIPHON (DOpPMYJIbI OPraHUYECKOro COeIUHEHHs Mo Macce (00BEMY) MPOAYKTOB CrOpaHus, MO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/MIM HCXOJHBIX BEILIECTB, YCTAHOBJICHHE CTPYKTYpPHOM
(GbopMyJIbl OPraHMYECKOro BEIIECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB MONYYEHHS, ONpeAesieHue A0JH
BBIX0O/Ia ITPOAYKTA PEAKLIMU OT TEOPETUUYECKHA BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MeXNpeaMETHBIX CBS3€H NMPH WM3YyYEHHH OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
UCTOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK M TOHSATHH, NPUHATHIX B OTACIBHBIX IMPEAMETax
€CTECTBEHHO-HAY4YHOI'O LIUKIJIA.

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, HEHTPOH, MOJIEKYJa, YHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSIHME BEILEeCTBa, (PU3NYECKHE BETUUMHBI, €UHUIBI U3MEPEHMUSI, CKOPOCTb, SHEPI'Hsl, Macca.



buonorusi: knetka, oOpraHu3M, -HKocUcTeMma, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTh, AaBTOTPO(DHBIA U
reTepOTPOGHBIN TUIT NMHUTaHUA, OpokeHHE, (HOTOCHHTE3, JbIXaHWE, OCJIKHU, YIJICBOJBI, KUPbI, HYKICHMHOBBIC KHUCIIOTHI,
(epMEeHTBHI.

I'eorpadus: moye3HbIe UCKOITaeMbI€, TOTLIUBO.

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

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

TeopeTruyeckue 0OCHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX sAep. XHUMHYECKuUW dyeMmeHT. M3otombl. CTpoeHHE HIEKTPOHHBIX OO0OJIOYEK AaTOMOB,
KBaHTOBBIE YHCJIA. DHEPreTUYECKHe YPOBHU U MOAYpOBHU. ATOMHbIE opOutanu. Knaccudukaius XuMUYECKUX 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 [lepuoanueckas cucreMa xumuueckux 3memenToB .M. MenaeneeBa. CB43b NepUOANYECKOTO
3aKkoHa M Ileproauyeckoi CUCTeMbl XMMHUUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpHUEM CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO T'PYIIAM M MEPHOJIaM.
3HaueHue nepuoanyeckoro 3akona /.M. Mennaeneesa.

XuMudeckasi CBA3b. BHIBI XMMUYECKOW CBS3HM: KOBaJEHTHAs, MOHHAs, MeTauiMdeckas. MexaHu3Mbl 0oOpa3oBaHUS
KOBAJICHTHOM CBSI3U: OOMEHHBINM W JIOHOPHO-AaKIENITOPHBIN. DHEprus U JjuHa CBs3U. [loJSIpHOCTH, HANpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble cBs13u. BonoponHas cBsi3b. MEXMOJIEKYIIPHBIE B3aUMOJAEHCTBUSL.

BaneHTHOCTh M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPhI MOJIEKYJ C UX F'€OMETPUUYECKUM
CTpOEHUEM (Ha IPUMEPE COCTUHEHUN PJIEMEHTOB BTOPOTO MIEPUO/Ia).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHeHusiX. CocTaB KOMIUIEKCHOIO HMOHA: KOMILJIEKCOOOpa30BaTelb, JIUTAH/IbI.
3HayeHrEe KOMIUIEKCHBIX coeIuHeHUH. [IoHsATHE 0 KOOPMHALIMOHHON XUMUHU.



BemecTtBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUsS. TUIbl KPUCTALNIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BELIECTB.

[lonsitue o aucnepcHbix cucteMax. Mcrunnble pacTBophl. [lpencraBiieHne o KOJUIOMAHBIX pacTBopax. CrocoObl
BBIP@KEHUSI KOHLEHTPALMK PacTBOPOB: MaccoBas JOJI1 BELIECTBAa B pacTBOPE, MOJSPHAs KOHLEHTpauus. HaceleHHble n
HEHACBIILIEHHBIE PaCTBOPBI, PaCTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. TpHUBHAbHbIE HA3BaHUS OTHENbHBIX MPEACTABUTENEH
HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XMMHYECKMX pPEaKLUl B HEOPraHWYECKOW M OpPraHM4ecKOoW XUMHUHU. 3aKOH COXPAHEHUS MAaCChI
BEIIECTB; 3aKOH COXPAaHEHUS W MPEBpAIICHUS SHEPTUU MPH XUMHUYECKUX peakiusx. TermnoBbie 3(PQPeKThl XUMUUECKUX
peakuuil. TepMOXUMHUYECKHE YPABHEHHS.

CKOpOCTh XMMHUYECKON peakluu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB. ['OMOreHHBIE U T'€TEPOreHHbIE PEAKIUU.
Karanu3 u karanuzaropsl.

OOpaTtumble U HeoOpaTHMblEe peakiuu. XUMHYecKoe paBHOBecue. KoHcTaHTa xumuueckoro paBHoBecus. DakTopsl,
BJIMSIOIIME HA TOJIOKEHHE XUMUYECKOIO PaBHOBECHS: TEMIIEpATypa, 1aBJICHUE U KOHUEHTPALMK BEIIECTB, YUaCTBYIOIINX B
peakuuu. [Ipunuun Jle [larenbe.

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

OKuCIMTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKHCIUTENb M BOCCTaHOBHTENb. [Ipomeccsl
OKHCJIEHUS] U BOCCTaHOBJIEHUs. BakHelIIMe OKUCIUTENN U BOCCTAHOBUTEIU. METO 3JEKTpPOHHOIO OanaHca. DJIEKTpOIIn3
pPacTBOPOB U PACIIABOB BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl H3y4YEHUs BELIECTB M HX I[PEBPALICHUM: PA3JIOKEHUE IEPOKCHIA BOAOPOJAA B
NPUCYTCTBUU KaTajlu3aTopa, MOJAEIU KPUCTAUIMYECKUX PEIIETOK, MPOBEIECHUE PEAKIUHA HOHHOIO OOMEHa, OIpeesieHue
CpeAbl pacCTBOPOB € MOMOIIbIO HHANKATOPOB, U3yUEHHE BIMSHUA Pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM peakluu U
MOJIO)KEHHE XUMUYECKOIO PaBHOBECHSI.

Heopranuyeckass xuMus.



[Tonoxxenne HemeramioB B Ilepumonnueckoil cucreme XxuMudeckux 3yeMeHToB J[.M. MeHneneeBa U OCOOEHHOCTH
CTpoeHHUs1 uX aromMoB. Du3MUecKHe CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha IpUMEpe KHUCIOpOAa, CEephl,
dbocdopa u yriaeposaa).

Bonopoa. Ilomyuenuwe, ¢usuueckue M XUMHYECKHE CBOMCTBA: pEakUMM C METaJUIaMH M HeMeTalaMu,
BOCCTaHOBUTEJIbHBIEC CBOWCTBA. | mapuapl. TOIUIMBHBIE SJIEMEHTHI.

["anorensl. Haxoxienue B npupojie, crnocoObl MojiydeHus!, GU3nYecKue U XUuMHUYECKHe CBOMCTBA. 1" aoreHoBO10POIbI.
Baxwueiiimume kucrnopojaconepxaiue coeluHeHus rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHHS
rajioreHoB. [[ppumMeHenune raloreHoB U UX COeIMHEHUHN.

Kucnopon, o3on. JlabopaTopHble U HpPOMBIIUIEHHBIE CIIOCOOBI MOMy4YeHHUs KHUcIopona. PuU3NYEecKue U XUMUYECKHUE
CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA. OKCUABI U TEPOKCUJIBL.

Cepa. Haxoxnenue B npupojie, crnocoObl monydeHusi, puandeckue u XuMmuueckue cBoiictpa. CepoBo1opo, CyIb(PUIbl.
Oxcun cepoi(1V), okcua cepri(VI). Cepancras u cepHas KUCIOTH U UX coiu. OCOOCHHOCTH CBOWCTB CEPHON KHUCIIOTHI.
[IpumeHenue cepbl ¥ €€ COeAMHEHU .

A3zor. HaxoxzaeHnue B IpHUpOAE, CIOCOObI MONY4YEHHS, (PU3MUECKUE UM XMUMHUYECKHUE CBOMCTBA. AMMUAK, HUTPHUIBL
Oxcunpl azota. A30TUCTast U a30THAsI KUCIOTHI U X coiid. OCOOEHHOCTH CBOWMCTB a30THOM KUCHOTHL. IIpuMmeHeHue azora u
€ro CoeIMHEHNN. A30THBIE YA00pEHUSI.

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

VYrnepon, HaxoxAeHHE B Mpupoie. ANIoTponHble Moaudukanuu. OU3HUECKUe U XUMUYECKUE CBOMCTBA MPOCTHIX
BellecTB, oOpaszoBaHHbIX yriaeponoM. Oxcun yriepopa(ll), oxcun yrimepoma(lV), yrompHas kuciaora u €€  COJIM.
AKTHUBHpOBaHHBIN yrojib, aacopOuusa. dymnepensl, rpadeH, yriepoanbie HaHOTPYOkH. [IprMeHeHHe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, crocoObl MoydeHus, pu3ndeckne U XxuMmuaeckue cBoiictBa. Oxeny kpemuus( V),
KPEMHHUEBAsI KUCIIOTA, CHIIMKAThL. [I[ppuMeHnenne kpeMHus U ero coeauHeHuil. CTeKI1o, ero noiay4eHue, BUAbl CTEKIIA.

[Tonoxxenne MeramioB B Ilepmonnueckold cUCTEME XMMHUYECKUX AJIEMEHTOB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX
o0oJiouek aToMoB MeTasuioB. O0mue ¢puznueckue cpoiicTBa MetaiioB. [Ipumenenne MeTamoB B ObITY U TexHUKe. CruiaBbl
METaJIOB.



DNEeKTPOXUMHUYECKUI psAl HamnpsskeHuid MerawioB. OOmme cnocoObl MOJYyYEeHHs METaUIOB: THAPOMETAJLTyprus,
NUPOMETAIUTYPrus, JeKTpoMeTautyprus. [lonstue o koppo3uu MetajuioB. CrocoObl 3alIUTEl OT KOPPO3UH.

O6mas xapakrepuctuka MetamwioB |A-rpynmel [lepronnueckoil cucTeMbl XUMUYECKUX 3JIeMEeHTOB. HaTpuii u kanmii:
nojy4yeHue, (pusnueckre 1 XMMHYECKUe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB U UX COSAMHEHU.

O6mrast xapaktepuctuka MmetamaoB |lIA-rpynmnel [lepuognyeckold CHUCTEMBI XMMHUYECKHUX JJIEMEHTOB. Marnuii u
KaJIbLMN: TToJlydeHue, (pU3HMUecKrue U XUMUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX coelnuHeHn. XKEcTkocTh
BOJIbI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHMI: TIONTyyeHue, (PU3MYEeCKue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTOr0 BEUIECTBA U €0 COSAMHEHUH.
AmMoTepHbIe CBOIICTBA OKCH/IA M TUAPOKCUIA aTFOMUHUS, THIPOKCOKOMILIEKCHI AJIFOMUHHSL.

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

dusnyueckre U XUMUYECKHUE CBOMCTBA XpoMa M ero coeauHeHuil. Oxcunbl u ruapokcuasl xpoma(ll), xpoma(lll) u
xpoMa(VI). Xpomatsl U AUXpoMaThl, UX OKUCIUTENIbHbIE cBOMCTBA. [lonyueHne u mpuMeHeHne 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 XMMHUYECKHME CBOMCTBAa *Keje3a W ero coenvHeHuil. Okcuabl, rujipokcuabl U conu xenesa(ll) u
xeneza(lll). Tlonyuenue u mpuMeHeHuUe Kelle3a U ero CIIJIaBOB.

DOU3NYECKME U XMMUYECKHUE CBOMCTBA MeIU U €€ coeqnHeHuN. [loiyueHne u mpuMeHeHne MeIu U €€ COEITUHEHU .

[Munk: momydenue, (U3NUECKHE UM XMMHUYECKHE CBOMCTBA. AMOTepHBIE CBONCTBAa OKCHAA U THAPOKCHIA IIMHKA,
T'UIPOKCOKOMIUIEKCHI LIMHKA. [[puMeHeHne [IMHKA U €ro COeTMHEHU.

DKcnepruMeHTaIbHbIE METO/Ibl U3YUYEHHMsI BEIIECTB U X MPEBpallEHUI: U3yueHre 00pa3l0B HEMETAIOB, TOPEHUE CEPBI,
dochopa, xeneza, MarHusi B KHCIOpPOJE, M3yUdEHUE KOJUICKIUMU «MeTalibl U CIUIaBbl», B3aUMOJACUCTBHE IICIOYHBIX U
HIEJIOYHO3EMEJIbHBIX METAJUIOB ¢ BOJIOM (BO3MOXHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB), B3AUMOJICHCTBUE IIMHKA U JKeJie3a C
pacTBOpaMy KHUCJIOT W IIEJOYEd, KAaUeCTBEHHbIE PEAKIIMM HAa HEOPraHWYECKWE AHHOHBI, KaTHOH BOJOPOAA M KaTHUOHBI
METaJ/VIOB, B3aUMOJACUCTBUME THUIAPOKCHIOB QJIIOMUHUA UM LHMHKA C pPACTBOpaMU KHUCIOT M IIEJOYEH, pEIICHNE
AKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaMm «l'amorens», «Cepa u €€ coenMHEHHs», «A30T U (ochop U HUX COCAUHEHUS»,
«MeTtasuibl TJIaBHBIX NOATPYHI», «MeTaibl MOOOYHBIX MOATPYIII.

XuUMHS U KU3Hb.



Ponp xumuu B 00€ClEUEHMM YCTOMYMBOTO pa3BUTHs 4YesoBedecTBa. [loHsATHE O HaydHBIX MeTOAax MO3HAHUS U
METOHOJIOTUM HAYYHOI'0 MCCIEA0BaHMsA. HaydHble IPUHIKUIIBI OpraHu3alii XMMHAYECKOro Mpou3BoCcTBA. [IpoMbIiiieHHbIE
CHOCOOBI TONYYEHUS! BAXKHEWIIMX BEUWIECTB (HA MpUMEpEe NPOM3BOJCTBA AMMHUAKA, CEPHOM KHUCIOTHI, METaHOJIA).
[TpoMbIlIIeHHBIE CIIOCOOBI TOJYYSHUS METaIOB M CIIaBOB. XHMMHYECKOE 3arps3HCHHE OKPYKAIOIIeH Cpelbl U €ro
nociencTBus. Poiib xuMum B 00ecTieueHN YHEPTeTUUECKOM 0€3011aCHOCTH.

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

XUMUSI IUIIHA: OCHOBHBIE KOMIIOHEHTHI, IMUIIEBBIE J00aBKU. PoJIb XUMHUHM B 00eCIeUeHNH MUILEBOM O€30IIaCHOCTH.

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

XUMHUS B CTPOUTEILCTBE: BAXKHEHIIIE CTPOUTEIbHBIE MaTepualibl (IleMEHT, OCTOH).

XUMHS B CEIBCKOM X03s11icTBe. OpraHnvecKrue 1 MUHEPATbHbBIE YI0OpEHUS.

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

Pacuérnpie 3amaun.

Pacuérel: Maccel BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHUYECTBY BEIISCTBA, MAacce€ WJIM O0BEMY OJTHOTO W3
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJHO M3 BEIECTB
UMeeT IMPUMECH, Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CIIM OJTHO U3 BEIIECTB JaHO B BUJE PacTBOpa C
ONPENCIEHHOW MAaCcCOBOM JIOJIEW PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSPHOW KOHIECHTPAlUU BEIIECTBA B
pacTBOpe, 0JIM BBIXOAA MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH MPU M3YYCHUHU OOIICH W HEOpraHMYecKoW XuMuM B 11 Kitacce OCyIecTBIsSETCS
Yyepe3 MCIOJb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHSATUM, MPUHATHIX B OTJCIbHBIX MPEIMETax
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OOuue ecTecTBEHHO-HAyYHbIC TMOHATHS: SBJICHUE, HAay4dHbId (aKT, TUNOTE3a, TEOpHs, 3aKOH, aHAIM3, CHUHTE3,
KJIaccuukaius, NepuoauIHOCTh, HAOIIOAECHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTUPOBAHUE.



dusnka: Marepus, MHKPOMHP, MAKPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H3O0TOIBI, PaTHOAKTUBHOCTb,
MOJICKYJIa, JHEPreTHYECKHH YpPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, HWJICATLHBIA Ta3,
bu3nYecKre BEIMYNHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: kieTka, opraHus3Mm, SKocHcTeMma, Ouocdepa, MeTabOIM3M, MAKpPO- U MHUKPOIJIEMEHTHI, OCIKH, >KHUPHI,
YIJIEBO/IbI, HYKJICHMHOBBIE KHCIIOThI, (JEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK SHEPTHUHU B SKOCHCTEMaX.

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

TexHomorusi: XUMHYECKasi MPOMBIIUICHHOCTh, METALTYpPIHs, CTPOUTENbHBIC MaTEPHAIIbI, CEIhCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, TIHIIEBAs MPOMBIIUICHHOCTh, (apMarleBTUYECKass IPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
MpermapaToB, MPOU3BOJCTBO KOHCTPYKIITMOHHBIX MAaTEPUAJIOB, JIEKTPOHHAS TIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA TIPOI'PAMMBI 110 XMMHWHU HA VYIJIYBJIEHHOM VYPOBHE
CPEIHETI'O OBIIIET'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CUCTEMHO-IESITEILHOCTHBIM MOAX0JIOM B CTPYKTYpPE JINUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPEIMETA
«XuMHs» HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUs BBIIEIECHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHUE O0YyYaIOIUMHUCS
POCCUMCKOW TPAXKIAHCKOW HJIEHTUYHOCTH; TOTOBHOCTh K CAaMOpPA3BUTHIO, CAMOCTOSITEJILHOCTH M CaMOOIPEIEIICHUIO;
HAJIMYUE MOTHBAITUU K O0YYEHHUIO; TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMUXCSl PYKOBOACTBOBATHCS MPUHITHIME B OO IIIECTBE
npaBUjaMd ¥ HOPMaMM TOBECHHUS, HaJW4YUE MPABOCO3HAHUS, DKOJOTHYECKOM KYJIbTYpPbI; CIOCOOHOCTh CTaBUTh LIETU U
CTPOUTH KU3HCHHBIE TIJIAHBI.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS MpEIMeTa «XHMHS» OTPakaioT CHOPMHUPOBAHHOCTH OMBITA MO3HABATEIHLHON WU
MPaKTHYECKOMN ACATEILHOCTH 00YyUaIOIIMXCs B IIPOIIECCe peann3aui 00pa3oBaTeIbHON eI TEIIBHOCTH.

JIngHOCTHBIE PE3ybTaThl OCBOCHHS MpeIMeTa «XHUMHS» OTpa)xaroT C(HOPMUPOBAHHOCTH OMbITa MO3HABATEIHLHOW U
MPaKTHYECKOMN ACATEILHOCTH 00YyJaIOMMUXCs B IIPOIIECCE Peain3alii 00pa30BaTeIbHON JISITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMSA

OCO3HAHUSI O0YUYAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEN, YBaKEHUSI K 3aKOHY U TTPaBOMOPSIAKY;

MPEJICTABJICHUS O COLMAIBHBIX HOPMax U MPaBUIaX MEKIMYHOCTHBIX OTHOIIIEHUM B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NESITEIPHOCTH TMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M
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 OTHOIIIECHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEAHNIO OTCYECTBEHHON XUMUH;

YBaXEHUSI K MPOIIECCY TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPHUIOKEHUS XMUMHUU, OCO3HAHUS TOT'O, UTO
JIaHHBIC HAYKH €CTh PE3YJIbTaT JUIMTEIbHBIX HAOIIOCHUH, KPOIOTIMBBIX SKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPy/Ia
YYEHBIX U IIPAKTUKOB;



MHTEpECAa M I[I03HABATEIIbHBIX MOTHMBOB B IMOJYYEHHMM U TIOCIAEAYIOIIEM aHaiu3e HHPOpMalud O TNEPeIOBBIX
JOCTHXKEHUAX COBPEMEHHON OT€YECTBEHHOU XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, Y TUYECKOI0 MIOBEICHU;

CIIOCOOHOCTH OLIEHUBATh CUTYyallUM, CBSI3aHHBIE C XMMHMUYECKUMU SIBICHUSMU, U NPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U IIOCTYIKM CBOMX TOBAPULIEH C MO3ULMKA HPABCTBEHHBIX U IIPABOBBIX HOPM U
C Y4ETOM OCO3HAHUS ITOCJIEICTBUN ITOCTYIIKOB;

4) ¢popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3710poBOro M 0Oe30macHOro obpasa >KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUECKOMY U IICUXUUYECKOMY 3/10pOBBIO;

coOmoieHns TpaBuil 0Oe30macHOro oOpalleHusi C BeUIeCTBAMU B OBITY, TOBCEIHEBHOM KU3HU, B TPYIOBOU
NEATEIIbHOCTH;

MMOHUMAaHUS UEHHOCTH TPaBWJI WHIUBUIYAJbHOTO M KOJUIEKTUBHOIO O€30MAaCHOIO0 TOBEICHHUS B CUTYyalMsX,
YIPOXKAIOLIUX 310POBBIO U )KU3HHU JIFOAEH;

OCO3HAHUS MOCTIEICTBUN U HETPUATHUS BPEIHBIX IMPUBbIUEK (YIOTPEOIEHUSI aJIKOr 0Jisl, HAPKOTUKOB, KYPEHUs);

5) TpPy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4Y€OHO-HCCIIEOBATENICKOM JESTeNbHOCTH, OOLIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTMX BUIAX ACSITECIBHOCTH;

YCTaHOBKM HAa aKTMBHOE Y4acTHE B PELICHUM MPAKTUYECKUX 3aJad COLMAIbHOM HANpaBICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YyYEHHIO0 NpOoQeccHil pa3iMyHOro pojia, B TOM YHCIE HAa OCHOBE IPUMEHEHMS
npeaMeTHBIX 3HaHui o xumuu; nocemeHue [IAO «Tonbsartuazor», « Tonpsartukayuayk», C3 «Hedremary;

YBOXECHUS K TPYAY, JHOJAM TPYyJa U pe3yJibTaTaM TPYAOBOU I€ATEIBbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUYAJIbHON TPAaeKTOpUU 00pa3oBaHus, Oyaylei nmpodeccuu u peanusanun
COOCTBEHHBIX JKM3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U MOTPEOHOCTEN
oO1ecTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHMS



AKOJIOTMYECKH 1EIeCO00pa3HOro OTHOMIEHUS K IPUPO/I€ KaK UCTOYHUKY CYILIECTBOBAHUS KU3HHU Ha 3eMJIE;

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

OCO3HaHUS HEOOXOIMMOCTH UCHOJB30BaHUS JOCTH)KEHUNW XMMHMM Ui PEUIeHHs] BOIPOCOB  PpAaIMOHAIBHOIO
IIPUPOAONOJIb30BAHUS;

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

HaJIU4UsA PA3BUTOrO0 JKOJIOTMYECKOI'O MBILIJIECHUS, DKOJOTMYECKON KYIbTYpBI, OIBITA NEATEIBHOCTH 3KOJOTMYECKOU
HAIIpaBJICHHOCTH, YMEHMS DPYKOBOACTBOBATHCA HMMH B II03HABATEIbHOW, KOMMYHHMKATHBHOW M COLMAJIbHOM IPAKTHUKE,
CIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTUBOCTOSATH UICOJIOTUU XeMOpOoOuu;

7) HEHHOCTH HAYYHOI' O IIO3HAHUA:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU;

NOHMMaHHUS CHEIU(PUKH XUMHUM KaK HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHMM pPAIMOHAIBHOIO HAYYHOI'O
MBIIUIEHUS, CO3JJaHUU IIEJIOCTHOrO MPEACTaBICHUS OO0 OKpYXKaloUeM MHpPE Kak O €JIMHCTBE MPUPOABI M YEIOBEKAa, 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 KYyJbTYpPbl, B PEIICHUU TI00ATbHBIX 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: IOHMMAHHUs CYIIHOCTH METONOB IIO3HAHUSA, HUCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJNydaeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MHpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JelaTh 00OOCHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE Hay4YHBIX (DAKTOB U MMEIOIIUXCS
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 CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJIYYEHUIO HOBBIX
3HaHWUM 1O XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMU;



MHTEpeca K OCOOCHHOCTSIM Tpy/la B pa3IMYHbIX chpepax npodeccuoHaNbHON NE€ATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATHI

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

3HaUYUMbIE i1 (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEXAUCIHUIUIMHAPHBIE  (MEXKIPEAMETHBIC)
OOIllleHay4Hble TOHSTHUS, OTpaXKalollMe LEJOCTHOCTh HAay4YHOM KapTUHbI MHpa M CHEHU(PUKY METOAOB IO3HAHUS,
UCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, JHEPrus, SBJIEHUE, IPOLECC, CUCTEMA, HaydHbId (akT,
IPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCeI0BaHne, HAOMI0eHIEe, N3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIE YueOHble JEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE, DErYyJISTUBHBIE), 0OECIECUMBAIOIINE
dbopmupoBanue (yHKIIMOHATBHON IPaMOTHOCTH U COLUATBHON KOMIIETEHIIMH 00YyJaromnXCs;

CHOCOOHOCTh OOYYAIOIIMXCSI HCIOJNBb30BaTh OCBOEHHBIE MEKIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHUS U
YHUBEpCaIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENILHON U COLIMAIBHOM MpPaKTUKE.

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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a3oBbIe JJOrHYecKHe JeiCcTBHs:

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

OMpeNeNsTh 1N JEATEeIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUM HUX JTOCTUKEHHUS, COOTHOCUTHh PE3YJIbTAThI
JEATEeIbHOCTHU C MOCTABJICHHBIMU 1EISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJIOTUYECKOTO MBIIIJICHUS: BBIJICTIATh XapaKTEPHbIC MIPU3HAKU MOHSATUMN U
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIONINE MTOHSATHUS JJIsl OOBSICHEHHUS OTACIbHBIX (DAKTOB M SIBIICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIAacCU(DHUKAIIMK BEIIECTB U XUMUUECKUX PEaKITUA;

yCTaHABJIMBAaTh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEX1Y U3y4aeMbIMU SBJIICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCYXICeHUA (MHIYKTUBHBIC, ICAYKTHUBHBIC, IO aHAJOTHWH), BBISABIATH 3aKOHOMEPHOCTH W
MPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKJIFOUCHUS;



MPUMEHSATh B MPOILIECCE MO3HAHUS HCIOIb3YEMbIE B XMMHUU CUMBOJMYECKUE (3HAKOBBIE) MOJEIH, PEOOPa30BhIBAThH
MOJICTIbHBIE MPEJCTaBICHUS — XMMHMUYECKUH 3HAK (CHMBOJI) 3JIEMEHTAa, XUMHUYEcKas (QopMmynia, ypaBHEHHE XUMHYECKOM
peakuMyu — TMpU PEIICHHH Y4YeOHBIX ITO3HABATENbHBIX M NPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbBIE MOJIEIIbHbBIE
IIPEICTABIICHNUS JIJIs1 BBISIBJICHHS XapaKTEPHBIX TPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHUE IeHCTBUS:

BJIaJIETh OCHOBAaMHU METOJ/IOB HAYYHOI'O IMO3HAHUSI BEIIECTB M XUMHUECKUX PEAKIIHI;

(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;

BJIAQJ€Th  HABBIKAMHM  CAMOCTOSITEIbBHOIO  IUIAHUPOBAHHUS W MPOBEIACHUS  YYEHUUYECKHUX  SKCIEPUMEHTOB,
COBEpILIEHCTBOBaTb YMEHHsS HAONIOAATh 3a XOAOM IIPOLIECCA, CAMOCTOSITENIbHO IPOTHO3UPOBATH €r0  Pe3yibTar,
dbopmynupoBaTh 0000IIEHHST U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUSA, COCTABIATH
00OCHOBaHHBIN OTUET O MPOAECTIAHHON padoTe;

MPUOOPETATh ONBIT YYEHUUECKOW HCCIEAOBATEICKOW W IMPOEKTHOW JEATEIbHOCTH, MPOSABISATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHUCKY METOJOB DPELIECHUs MPAKTHUYECKUX 3a/]ad, MPUMEHEHUIO Pa3IU4YHBbIX METO/IOB
MO3HAHUS.

3) pa6ora ¢ undopMmanuei:

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

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

MpUOOpeTaTh OMBIT HCIOJIb30BaHUA HHGPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTUA M PAa3JIHYHBIX TMOMCKOBBIX
CUCTEM;

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

UCMOJb30BaTh HAy4YHbIM $3bIK B KayecTBE CpeACTBa MpH padoTe ¢ XUMHUYECKOW HHGpOpMaIUe: MNPUMEHSThH
MeXIpeaMeTHble (hU3nuecKrue 1 MaTeMaTHYECKUE) 3HaKU U CUMBOJIbI, (hOPMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;



HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAT'TIAJHOCTH.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHUA:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[aeMOI\/JI TCMBI B XO0A€ JUaJIora /M JAUCKYCCHHU, BBICKA3bIBATh UJICH,
(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 BBITOTHECHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEIOBAHUIO
CBOMCTB M3Yy4aeMbIX BEIECTB, peaju3aliud y4eOHOro MpoekTa, U (GOpMYIUPOBATh BHIBOJBI MO Pe3yJbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUMN MyTEM COTJIACOBAHMSI TIO3UIIUH B XO7€ OOCYKJIEHUS U OOMEHA MHEHUSIMHU.

PeryisiTuBHbIC YHHBepPCaIbHbIe y4eOHbIC 1eHCTBUA:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO MO3HABATENBHYIO JEATENbHOCTh, ONpeaess e€ 1elid U 3a/Ja4u,
KOHTPOJMPOBATh W TIO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MPEAJIaraéMblii alJTOPUTM JCUCTBUI MPU BBHIMOJHEHUU
y4€OHBIX U UCCIEA0BATENbCKUX 33/]1a4, BRIOUpaTh Hanbosee 3(h(PeKTUBHBIN CIOCOO UX pEelICHUs ¢ YUETOM MOTYyYEHUs HOBBIX
3HAHUU O BEHIECTBAX U XUMUUYECKUX PEAKIUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb ACATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ybTaThl OCBOECHHUS MPOrpaMMbl IO XMMHHM Ha YIIyOJEHHOM ypOBHE Ha YPOBHE CPEIHEro OOLIEero
oOpa3oBaHus BKJIIOYAIOT crienuuueckue st yaeOHOro npeaMeTa « XUMUs HayqHble 3HaHUS, YMEHHS U CIOCOOBI A€ CTBUI
[0 OCBOCHMIO, MHTEpPHpETalMl U MNpeoOpa3oBaHUIO 3HAHWUN, BUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOIO 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 OCBOEHUS Kypca «Opranuyeckasi XUMUsH OTPaKAIOT:

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 OE30MaCHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JaHUM HOBBIX MaTEpUaIOB, HOBBIX HCTOYHUKOB JHEPIrUH, B
o0ecreyeHnu PalMoOHaIBHOTO MPUPOIOIOIB30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHHS M OOIIEH KyJIbTYphl UEJOBEKa, a
TaK)K€ IKOJOTMYECKH 000OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOHON Cpesie;

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,
ruOpuau3anns aTOMHBIX OpOWTaneil, WMOH, MOJEKYyJa, BAJICHTHOCTh, 3JEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKast CBsI3b, MOJIb, MOJISIPHAS Macca, MOJSIPHBIN OOBEM, YIIIEpOMHBINA CKeleT, (yHKIMOHAIbHAS TPYIMIa, paguKal,
CTPYKTypHble (opMynbl (pa3BEPHYTHIC, COKpALIEHHBIC, CKEJIETHBIC), H30MEPHUS CTPYKTypHass M MPOCTPAHCTBEHHAs
(reomeTpuyecKasi, ONTHYECKAs ), U30MEPBI, TOMOJIOTHYECKUI PAJl, TOMOJIOTH, YIIIEBOJOPObl, KUCIOPOA - U a30TCO/IepKAIIHE
OpraHUYECKHE COCIMHEHUS, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYIISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHbI
(mepuonnueckuii 3akoH [1. V1. Menpeneesa, Teopusi cTpoeHus opranndeckux BemectB A. M. byrnepoBa, 3akoH coxpaHeHUs
MacChl BEIIECTB, 3aKOH COXpaHEHWsS U TMPEBpaAllCHHUS DHEPIHMM TMPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAaHUA 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¢ dekTs, opueHTanTsl | u Il poma); daxTomormueckue cBemeHHUss O CBOMCTBAX, COCTaBe, TMOJYYCHHH U
0€30MacHOM HMCHOJIb30BAaHUM BAKHEUIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTHUUECKOU JCSITEIIbHOCTH YEJIOBEKa, OOIIUX
HAYYHBIX MPUHITAIIAX XUMHYECKOTO MPOU3BOACTBA (HAa MPpUMEpE IPOU3BOJICTBA METAHOJIA, TIEepepabOTKu HEDTH);

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

c(OpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTABJICHUS MOJIGKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHUYECKUX BEIIECTB,;



COCTaBJISITh YpPaBHEHUS XWMUYECKUX PEAKIMA M PACKPhIBaTh HMX CYIIHOCTh: OKHCIUTEIHHO-BOCCTAaHOBHTEIHHBIX
peaKkuil MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOIO OajlaHCa 3TUX peaklUi, peakliui HOHHOrO OOMEHa IMYTEM 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(OPMUPOBAHHOCTb YMEHMI: BBIABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUMN C MOHATHUAMU U MPEICTABICHUSMU JIPYTUX
€CTECTBEHHO-HAYUHbIX NPEIMETOB JUId 0ojiee OCO3HAHHOI'O IOHMMAaHMs CYIIHOCTH MaTepuajbHOrO €IMHCTBA MUpA,
UCIOJIb30BaTh CUCTEMHbBIE 3HAHUSA MO OPraHMYECKONM XUMHH ISl OOBSICHEHUS W MPOTHO3WPOBAHUS SIBICHUM, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO 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: PAacUEThl MO HAXOXKIACHUIO XMMHUYECKON (DOPMYIbI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAM CTOPAHHUs, IIFIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh U OICHUBATh C MO3UIIUI IKOJIOTUYECKON Oe30MMacHOCTH
NOCJIE/ICTBUS OBITOBOM M IMPOM3BOACTBEHHOM JI€ATEIBHOCTH YEJI0BEKa, CBSI3aHHON C MepepabOTKOM BEUIECTB, UCIIOJIb30BATh
MOJIYYE€HHbIE 3HAHUS JIJIS1 TPUHATHUS TPaMOTHBIX PELIEHUI MPOOJIEM B CUTYallUsX, CB3aHHBIX C XUMHUEH;

c(OpPMHUPOBAHHOCTh YMEHHUIA: CAMOCTOATENIbHO TUIAHUPOBATh M MPOBOJUTH XUMUYECKUN SKCHEPUMEHT (IOIYYEHHUE U
U3YYEHUE CBOMCTB OpPraHMYECKHUX BELIECTB, KAYECTBEHHBIC PEAKUHWHU YIJIEBOAOPOJOB pAa3JIMYHBIX KIJIACCOB U
KHCJIOPOACOAEPIKAIMX OPraHUYECKUX BEUIECTB, PEIICHHE SKCIEPUMEHTANbHBIX 33Jad MO PACIO3HABAHUIO OPraHMYECKHUX
BEIIECTB) C COOJIOJIEHWEM TIpaBWJI 0Oe30macHOro oOpalleHus C BelmecTBaMH U J1a0OpaTOPHBIM  OOOpPYIOBAHHEM,
(GopMyIupoBaTh LIEJIb HUCCIENOBAHUS, NMPEACTABIATh B PAa3IMUHON (opMe pe3ynbTaThl IKCHEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHHIA:

coOMo1aTh MpaBuila HKOJIOTUYECKU LIEJIECOO0pPAa3HOro IMOBEAECHUS B OBITY U TPYAOBOW JAEATEIBHOCTH B IIENIAX
COXPaAHEHHUsI CBOETO 310POBbs, OKPYKAIOIIEH IPUPOAHOM CPENbl U TOCTHKEHHUS €€ yCTOMYNBOIO Pa3BUTHS;

OCO3HABaThb OMNACHOCTh TOKCHUYECKOIO JECHCTBUS Ha >KUBBIE OPraHU3MBbI ONPEIECICHHBIX OPraHUYECKHUX BEIIECTB,
noHuMasi cmeich rokazarens [11K;

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



c(OPMHUPOBAHHOCTh YMEHHIi: OCYIIECTBIATH LEICHANPABICHHBIA MOUCK XUMHYECKOW HH(OpMAIUU B Pa3IMYHBIX
UCTOYHHUKAX (HayuHas U yueOHO-Hay4Has JIUTEpaTypa, CPeicTBa MaccoBoil nHpopMaluu, HTEpHET U Apyrue), KpUTHUIECKH
aHAJIM3UPOBATHh XUMHUYECKYIO MH(OpMAIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOH
3a/layen.

11 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOCHMS Kypca «O0111ast 1 HeOpraHuyeckasi XMMHUsD OTPaXkKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUI
NPUPOJIbI, O MECTE M 3HAYCHUU XMMHUU B CUCTEME E€CTECTBEHHBIX HayK M €€ PO B 00ECIEeUYeHUH YCTOWYMBOIO Pa3BUTHSA, B
peleHr mpo0IeM SKOJIOTUYECKOM, SHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUH HOBBIX
MaTEepUaioB, HOBBIX HCTOYHUKOB HHEPrHH, B OOECIEUEHUH PALMOHAIBLHOTO MPUPOAOIONb30BaHUS, B (OPMUPOBAHUU
MHPOBO33PEHUS U O0IIEH KYJIbTYphl YEJIOBEKA, a TAKXKE SKOJOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 310POBBIO U
MIPUPOJHOMN CpeAE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAOIINE MMOHATUS — XUMUYECKHUI JIEMEHT,
aToM, SIPO aroma, W30TOIbI, JIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30OYKIAEHHOE
COCTOSIHUSI aTOMa, THOpUAN3alMs aTOMHBIX OpOUTaned, UOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTENEHb
OKHCIICHUS, XUMHUYEcKasi CBs3b (KOBAJEHTHAs, WOHHAs, METaJUIM4yecKas, BOJOpPOJAHAsA), KpHUCTAJUIMYECKas peléTka,
XUMHYECKasl peaKkUus, pacTBOP, dJIEKTPOJUTHI, HEAJEKTPOIUTHI, JJIEKTPOJIUTHUECKAs TUCCOLMALMSA, CTENEHb TUCCOLHALINH,
BOJIOPOJIHBIN MMOKa3aTeNlb, OKUCIUTENb, BOCCTAHOBHUTEIb, TEIUIOBOM d(PHEKT XMMUYECKON PEeakiuu, CKOPOCTh XUMHUYECKOU
peakuuu, XUMHUYECKOE PABHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS DJIEKTPOJIUTUYECKON NHUCCOLMALUU, TEPUOANYECKUN 3aKOH
.. MenneneeBa, 3aKOH COXpPAHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHWs WU MPEBPAILLCHUS SHEPTrUU NMPU XUMHUYECKHUX
peaKuuaxX, 3aKOH IOCTOSIHCTBA COCTAaBa BEUIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMUH, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM;
COBPEMEHHBIE NIPEICTABICHUSI O CTPOCHUM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSX;
IPEICTABICHUS O MEXaHU3MaX XUMHWUYECKMX pPEAaKUUi, TEPMOJMHAMHUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHMSI, 0 XUMUYECKOM PaBHOBECUHU, PACTBOPAaX M JAUCIEPCHBIX CUCTEMAX; (DAKTOJOTMUECKHE CBEJIEHUS O CBOWMCTBAX,
COCTaBe, MOJIYyYCHHH W O€30MaCHOM HCIOJb30BAHUM BAXKHEWUILIMX HEOPraHWYECKHX BEHIECTB B OBITY M MPAKTUYECKOU
JeSTeNIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEpHbIE MPHU3HAKU T[OHATHUWA, YCTAHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOIINE MMOHSTHS MIPU OMUCAHUHM HEOPTraHUUYECKUX BEUIECTB U UX MPEBPALLICHHUII;

c(OpPMHUPOBAHHOCTh YMEHUS UCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJIEHUS (DOPMYJI BEILIECTB U YpaBHEHUU
XUMUYECKUX peakiui, cucremarndeckyto HomeHkiarypy (IUPAC) u TpuBuaibHbIC HA3BaHUS OTJEIbHBIX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEIATh BAJCHTHOCTh U CTETIEHb OKHUCIICHUS XUMHUYECKUX IJIEMEHTOB B COCAMHEHUSX,
BUJI XUMUYECKOM CBSI3U (KOBAJIEHTHAs, MOHHAS, METAININYECKAsl, BOJOPOAHAS ), TUIl KPUCTATUTMYECKONU PEIIETKA KOHKPETHOTO
BELIECTBA;

cOpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBHUCHUMOCTb CBOWCTB BEIIECTB OT BHJIa XUMUYECKOMW CBS3M W THUIIA
KPUCTAJUIMYECKOM peII€TKH, OOMEHHBIN U TOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJIGHTHOW CBSI3H,

c(OpMUPOBAHHOCTh YMEHHI: KIIaCCU(PHUIIMPOBATH: HEOPTaHUUECKUE BEIIECTBA 110 UX COCTaBYy, XUMHUUECKHE PEaKIUu IO
pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBY PEarvpyrolux BEHIECTB, TEIUIOBOMY A((EeKTy peakinu, U3MEHEHUIO0 CTerneHen
OKHUCJICHHSI 3JEMEHTOB, OOpaTUMOCTH, YYACTHUIO KaTalu3aTopa M JIPyrue); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHUS U
KpUTEPUH JIJIsl KITAaCCU(UKAIIMU N3Y9aeMbIX BEIIECTB M XUMUUECKUX PEAKIU;

c(hOopMUPOBAHHOCTb YMEHHS PACKPBIBATh CMBICT Mepuoanueckoro 3akona J[. 1. MeHneneeBa u IeMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOILYI0, OOBSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB W HMOHOB XHMHUYECKUX 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 aTOMa»; OOBSCHATh 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U WX COEAMHEHUH IO
nepuonam u rpynnam [lepuoanueckoit cucremsl . 1. MenaeneeBa, Bal€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX
KJIACCOB, MOJTBEPXkJaTh CYIIECTBOBAHHE TIE€HETHYECKOW CBSI3M MEXAY HEOPraHMYECKUMM BEHIECTBAMU C ITOMOUIBIO
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIUN;

c(OPMHUPOBAHHOCTh YMEHUSl PACKPBIBATH CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKUUNA IOCPEICTBOM
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 aJTIOMUHHS);



C(OPMUPOBAHHOCTh YMCHHS OOBSICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XHMHUYCCKHX pEakmuid ¢ Y4ETOM HX
DHEPreTUYECKUX XaPaKTePUCTHK, XapaKTep W3MEHEHHUsS CKOPOCTH XMMHUYECKOW PEaKIMd B 3aBUCHMOCTH OT Pa3IMYHBIX
(akTOpOB, a TaKXKe XapaKTep CMEIICHUS XUMHUYCCKOTO0 PABHOBECHS IOJI BIMSHUEM BHEIIHMX BO3JIeHCTBUH (mpuHIMI Jle
[HaTenne);

cOPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUCCKHE PEAKIIUH, JISKAIIE B OCHOBE MTPOMBIIIJICHHOT'O ITOTYICHHSI
CepHOM KHCIIOTBI, aMMHaKa, OOINME Hay4dHbIe MPHHIMIIBI XHMHUYSCKUX IPOM3BOACTB; IICIECOO0PA3HOCTh IPUMEHEHUS
HEOPraHWYCCKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3pSHHS COOTHOIIICHHUS PHCK-TI0JIb3a;

Cc(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHMI O METOJaX HAy4yHOr'O MO3HAHUS SBJICHUN MPUPOILI — HAOJIOICHUE,
U3MEpEeHHE, MOJICIIMPOBAHKE, SKCIIEPUMEHT (peajbHBI U MBICJICHHBIN), WCIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX, YMCHHS
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 BBIABIISATH B3aUMOCBSI3b XHUMHUYECKHAX 3HAHUH C MOHATHUSAMHU W TPEACTABICHUSIMHU JIPYTHUX
€CTeCTBEHHO-HAaYYHBIX TIPEIMETOB JIJIsl 60JIee 0CO3HAHHOTO MOHUMAaHUS MaTEpPUATBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUEThI: C UCIIOIb30BAHUEM MOHITHH «MAaccoBas JIOJIS BEIISCTBA B paCTBOPE»
U «MOJISIpHAs] KOHIICHTPAIUS»; MacChl BEIIECTBA WM 00bEMA Ta3a 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE UM 00BEMY
OJTHOTO M3 YJYaCTBYIOIIUX B PEAKIIMU BEIICCTB; TEILIOBOTO 3(pdeKTa peakinu; 3HaYCHUS BOJOPOIHOTO ITOKA3aTeNsl paCTBOPOB
KUCJIOT | IIEJIOYEH C M3BECTHOW CTETNICHBIO IMCCOIMAIINU; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, CCITH
OJTHO M3 MCXO/HBIX BEIIECTB JaHO B BUC PACTBOpPA C ONPEICIEHHON MacCOBOM JOJICH PacTBOPEHHOTO BENIECTBA WIIM JIAHO B
U30BITKE (MMEET MPUMECH ); TOJH BBIXOJIa TIPOIYKTA PEAKIINU; 00BEMHBIX OTHOIICHUHN T'a30B;

C(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKUN SKCIIEPUMEHT (IPOBEICHUE
peaKIii MOHHOTrO OOMeEHa, TMOATBEPXKJICHHE KAaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIECTB, ONPEACICHUE CPEIb
pPacTBOPOB BEIICCTB C IMOMOINBIO HHIWKATOPOB, M3y4YCHHE BIHUSHHS PA3IMUHBIX (DAKTOPOB Ha CKOPOCTh XHUMHUYCCKOM
pEaKINK, pEIICHHe OSKCICPHUMEHTAIBHBIX 3aJad 1o TeMaM «Mertawisl» W «HeMeTamwiel») ¢ COOIOACHHEM IPaBHIT
Oe3omacHOro OOpalieHusl C BEIIeCTBAMU M JIA0OpaTOPHBIM O0OpyIOBaHUEM, (OPMYIMPOBATh II€JIb HCCICIOBaHUS,
IPEJCTABIIATh B pa3IMuyHON (popMe pe3ysIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh yYMEHHUH: COOJIOAATh TpaBHJa IOJH30BAHUS XUMHUYCCKOW TIMOCYIOHM M Ja00paTOpHBIM
000pyI0BaHHEM, OOPAIICHUS C BEIISCTBAMHU B COOTBETCTBUHU C MHCTPYKITUSMH I10 BHIMIOJTHEHHUIO JTa00PATOPHBIX XUMHUYECKUX
OIBITOB, YKOJIOTHYECKH IIEJIECOOOPAa3HOro MOBEICHUS B OBITY M TPYAOBOM AEATECILHOCTH B IEIIX COXPAHEHHUS CBOCTO



3I0POBbSI, OKPYKAIOIIEW MTPUPOTHON CPENIbl U JOCTUKEHUS €€ YCTOMUYNBOTO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCUYECKOTO
JICUCTBUSI HA )KUBBIE OPTaHU3MBI ONPEICIEHHBIX HEOPTaHUUYECKHX BEIIECTB, MOHUMas cMbIci nokasarens [1JK;

c(hOpMUPOBAHHOCTh YMEHHMI: OCYIIECTBIATH IICJICHANPABICHHBIA MOMCK XUMHUYECKOM HH(OpMalMU B Pa3IUYHBIX
HMCTOYHUKAX (HayyHas ¥ yueOHO-Hay4dHas JUTepaTypa, CpelcTBa MaccoBoi nHpopmaruu, IHTEpHET U ApyTrHe), KPUTHIECKU
aHAJIM3UPOBAaTh XUMHUUYECKYIO HH(MOpMaIHIo, IepepadaThiBaTh €€ M UCIIONIH30BaTh B COOTBETCTBUU C MOCTABJICHHON Y4eOHOM
3aJauei.
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Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u [lepuognyeckas cucremMa XMUMAYECKUX 9
snemenToB /1. 1. MenzaeneeBa
12 Crpoenue BemectBa. MHOroo0Opasue 11 1
BELIECTB
1.3 XUMHUECKUE peaKuu 19 1 3
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, IPEICTABICHUE O MHOI000pa3uu
OpPraHNYEeCKUX COEIUHEHUN

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

XUMHUYECKasi CBSI3b B OPraHUYECKUX
COCIUHEHUIX. MeXaHU3Mbl 00pa30BaHHUS
KOBAJICHTHOM CBSI3M, CITOCOOBI pa3phiBa
CBs3eH

Teopust cTpoeHUss 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,
3NEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

dusnyeckue U XUMHUYECKHUE CBOMCTBA
aJIKaHOB

11

Haxoxpaenue ankaHoB B IMpHUPOJIC.
Cr1oco0bI IMOJIY4YCHUA U IPUMCHCHUC
aJIKaHOB

12

Huxnoankansl: obmas popmya,
HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH
CTPOEHHUS U XMMHUYECKUX CBONCTB, 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




