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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma no yuyeOHOMY npeameTy «Xumush» (yriayOiaeHHBIN ypo-
BEHb) Ha YypOBHE cpeAHero oOumiero oOpa3oBaHUs pa3zpaboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbI
cpenrero obmiero obpaszoBanms, mpeactaBieHHBIX B ®I'OC COO, ¢ yuérom
KoHnenuu mnpenojaBaHusi y4eOHOro mnpeaMera «XUMHUs» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit ®denepaiuu, pean3yrONIMX OCHOBHBIE 00pa3oBa-
TEJIbHBIE TMPOTPAMMbl, W OCHOBHBIX TOJIOKEHUN (denepanbHON paboueit
MpOrpaMMbl BOCIIUTaHUSL.

XUMHSL Ha YpOBHE YriayOJEHHOTO M3Y4YEHHUs 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro obpazoBanusa ywamuxcs 10—-11 kmaccos. M3yue-
HUE MpeaMeTa, pealn3yeMoe B yCIoBUAX NU(PhEepeHIIMPOBAHHOTO, TPO(OUIEHOTO
oOydeHusi, MpU3BaHO 0OecHeunuTh O00IEe00pPa30BaATENbHYI0O U OOUIEKYIbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HECOOXOAUMYIO JUISl aJalTallid UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HH B COITMYME, a TAaKXKe JJIS MPOJAODKCHHS 00ydIeHUS
B OpraHu3anusx npodeccuoHaIbHOrO 00pa30BaHUs, B KOTOPHIX XUMUS SIBISETCA
OJIHOM U3 TPUOPUTETHBIX JUCLUILINH.

B nmnporpamme mo XuMuM HazHaueHUE mpeaMmeTa «XUMHUSD TOIydaeT
NOAPOOHYI0O  WHTEPHIPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloOlMMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENieH, COAEpKaHUs,
pe3ynbTaToB OOy4eHHs U TpeOOBaHMII K YpPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBIMOJIHAEMBIE MPOrPAMMOMN IO
XUMUHU PYHKIUU:

- uHGOPMAIIMOHHO-METOIMYECKAs], peaau3alus KOTOpoil obecreunBaet
MOJTyYeHHUE TPEICTaBICHHS O IIENIAX, COJEPKaHnH, OOIIel cTparerun oOydeHus,
BOCTIUTAHUSA U PA3BUTHS OOYYAIOIIMXCS CPEACTBAMU TPEAMETa, H3y4aeMoro B
paMKax KOHKPETHOTO TTPOQHIIS;

- OpraHM3alMOHHO-TUIAHUPYIOIasi, KOTOpas MPeayCMaTPUBAET ONPECIICHHE:
MPUHITUIIOB CTPYKTYPUPOBAHUS W  IIOCJICAOBATCILHOCTH H3YYCHUS YYeOHOTO
Marepuala, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEPUCTHUK; MOAXOIO0B K
(hOpMHPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30oBaTEIbHBIX
JOCTHKEHHU 00yJaroImuXcsl B paMKaxX UTOTOBOM aTTecTallud B (opMe eIUHOTO
rocyJJapCTBEHHOT O IK3aMEHA 10 XUMHH.

Pabouas nporpamma j1st yriryOiIEHHOTO U3yUYEeHUS XUMUU:

- YCTaHaBJIMBA€T MHBApPHAHTHOE MPEAMETHOE COJIEp’KaHue, 00s3aTeIbHOEe
JUTSL U3YYEHUS B paMKax OTAEIbHBIX MpoduieH, mpeaycMaTpuBaeT pacipeiesieHue
U CTPYKTypUpPOBaHHUE €ro MO KJlaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUSIM/
paszienam Kypca;

- AT pacrpeesneHre yaeOHOro BpEMEHH, PEKOMEHAYEMOTO ISl U3yYEHUS
OT/ICJIbHBIX TEM;



- TIpeajiaraeT MPUMEPHYIO MOCIIEOBATEIHLHOCTh U3YYeHHUSI Y4eOHOro mate-
prana ¢ y4€TOM JIOTHKU MOCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIIPE-
METHBIX CBS3CH;

- Ta€T METOANYECKYI0O MHTEPHPETAIMIO LIEJIEH U 3a/lad U3yYEHHs IIpeaMeTa
Ha YrIyOJn€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpenHero obmero oOpa3zoBaHus, COAEPKATEILHON XapaKTePUCTUKH TUTAHUPYEMBIX
pe3yIbTaTOB OCBOCHUS OCHOBHOM  00pa3oBaTelbHOM  MPOTrpaMMbl  CPEIHETO
obmiero o0pa3oBaHus (JUIYHOCTHBIX, METANPEIMETHBIX, TIPSIMETHBIX), a TaAKXKE C
y49ETOM OCHOBHBIX BHUIOB Y4EOHO-ITO3HABATECIIBHBIX AeHCcTBH 00ydaromerocs
110 OCBOEHUIO COJIEPKAHUS PEIMETA.

[Io BceM Ha3BaHHBIM TMO3WIMSAM B paboyel TporpaMme IO XUMHU
IPEIyCMOTPEHA MPEEMCTBEHHOCTh ¢ OOYYCHHEM XHMHH Ha YPOBHE OCHOBHOTO
obmero oopazoBaHusl.

B coortBerctBHM ¢ KoHuenTtyalbHbIMU TonoxeHusmu PIroC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOr0 M YIUIYOJIEHHOIO YpOBHEM B cCHCTEME
nuddepeHupoBaHHOr0 OOYyYEHHUS Ha YPOBHE CpeaHero ooOImero obpa3oBaHUS
XUMHUSI Ha YpOBHE VYIIyOJNEHHOrO W3Y4YEHHUs HalpaBieHAa Ha peald3aluio
MPEEMCTBEHHOCTH €  MOCIEAYIOUIMM  3TaloOM  MOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHMsi B paMKax H3Yy4YEeHHsS CIEHUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpPraHU3AIMSAX CPEIHEr0 MPOoQPecCHOHaATIBLHOTIO
oOpazoBanus. B 3Toil CcBA3M wu3ydeHHE MpeaMeTra «XHUMHUS» OPHUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  paclIupeHue U  YrioyOJieHHMEe TEOPETHUYECKONW U
MPAKTUYECKON MOATOTOBKH OOYYAIOIINXCS, BRIOPABIIMX OMpPEACAEHHBIN TTPOodHIh
00y4eHMSI, B TOM YHCIIE C IEPCTICKTUBOM MOCIEIYIONIETO MOTYYSHUS XUMUIECKOTO
o0Opa3oBaHMs B OpraHu3anusax npodeccuonambHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MIaHUPYEMBIM pE3yJIbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENIbHONM MPOTPaMMbl CpPEJHEro o0IIero o0pa3oBaHUs
U3yueHHE TmpeaMera «XUMHS» OpPHEHTUPOBAHO TAaKXKE Ha pEUICHHUE 3a/1ad
BOCIIUTAHUS U COILMAJIILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEMHTEIUIEKTYalIbHBIX YMEHHUM, YMEHUN palMoHAIM3alMu y4eOHOro Tpyaa U
0000IIEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMEIONIUX  MEXKIUCIUIUIMHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

XWMHsI Ha YPOBHE YIITYOJIEHHOTO H3yUCHUSI BKITIOUAET yriIyO0aEHHBIE KypChI —
«Oprannueckas xuMus» 1 «O011as 1 Heoprannueckas xumus». [lpu onpenenennun
MOAXOJ0B K OTOOPY M CTPYKTYpPHOM OpraHu3alliM COAEpKaHUs ITHUX KYpCOB B
MporpamMMe Mo XUMHM 3a OCHOBY NpUHATHI nosioxkeHuss @PI'OC COO o paznuunsix
0a30BOro M yriryOoJIE€HHOTO YpOBHEH U3yUeHHUs IPeIMeTa.

OcHOBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOPraHUYeCcKass XUMHUs COCTaBIS€T COBOKYIHOCTh IPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYCHHS IpEAMETa. IJTa CHCTEMa
3HaHUM TOJy4YaeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIIHNI 00BEM (HaKTOIOTHUECKOTO MaTepHalia.
Ha yrny6nénHoMm ypoBHEe wu3ydeHHs] TMpeAMeTa oOecreueHa BO3MOKHOCTD



3HAYUTENIPHOTO yBEJIMYEHUs] OO0BbEMA 3HAHUHM O XHUMHUYECKUX DJIEMEHTaxX u
CBOMCTBaX UX COEIMHEHUI HAa OCHOBE PACIIMPEHUS U yIiayOJiIeHUs IpeacTaBIeHUN
O CTPOCHHMHM BEIIECTBA, XMMHMYECKOW CBA3M M 3aKOHOMEPHOCTAX IPOTEKAHUS
peakuMii, pacCMaTpUBAEMBIX C TOYKM 3pPEHUS XUMHUYECKOM KHUHETUKH W
TEPMOJMHAMHUKH. V3ydeHne nepuoInyeckoro 3akoHa u llepuoanyeckoi cucremsl
XUMHYECKHUX 3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKHUX
IPEJICTaBICHUSX O CTPOCHUUM aToMa. XHUMHYECKas CBSI3b OOBSACHAETCS C TOUYKU
3pEHUs PHEPTEeTHUECKUX M3MEHEHUH MpH e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKe
C TOYKH 3pEHHUs MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIIOB peakuui
JTOTNOJIHSIETC  (DOPMUPOBAHUEM  MPEJCTABICHUNH 00  DJIEKTPOXMUMHUYECKHUX
mpoleccax M AJEKTPOJM3€ pacIiulaBOB M PAacTBOpOB BemiecTB. B kypce
OpPraHMYeCcKOM XUMUU MNpPU PACCMOTPEHUU  PEAKIIMOHHOM  CIIOCOOHOCTHU
COEIMHEHMI yzenseTcss 0co00e BHUMaHHUE BOIIPOCAM 00 3JEKTPOHHBIX 3(PQeKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

B muane ¢opmupoBaHMS OCHOB Hay4YHOIO MHPOBO33PEHHUS, OCBOCHHUS
oOlIeHaYYHBIX METOJOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 MPUMEHEHHUS HayUHbIX
3HAaHUU H3y4YeHHE MpeaMeTa «XUMHUsS» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-HayuyHble NIpeaMeTsl», «Martematuka u
uHbopMaTuKa» 1 «PycCcKuil sI3pIK U TUTEPATYPaAY.

[Mlpu w3ydennn ydeOHOro mnpeamera «XUMHS» Ha YIIIyOIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO M CpeAHero obmiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHON 3HAYUMOCTHU SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHMHU KaK oOO0JacTd COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Peienne
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4Y€HHUs NpeaMeTa Mpearojaraer
peanu3anrio TaKuX LeJel, KaK:

- (opMupOBaHHE MPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHUpA,
3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUI IPUPOJBI, O MECTE XUMUU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylledl poju B O0ECHEUYEHUU YCTOWYMBOIO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHUECKON, SHEPreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MAaTE€pUAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUYEHUH PALMOHAIBHOTO MPHUPOAONOIb30BAHUS, B
(bOpMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

- OCBOEHHUE CHUCTEMBbI 3HAHUM, JIEKAIIUX B OCHOBE XMMUYECKOW COCTABIIS-
IOIIEH ECTECTBEHHO-HAYYHOM KapTHHBI MUpa: (PYHIaMEHTAJIBHBIX IOHSATHUH,
3aKOHOB U TEOPHI XMMHUHU, COBPEMEHHBIX ITPEICTABICHUI O CTPOEHUHU BELIECTBA Ha
pPa3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-MOJIEKYJIIPHOM, HaJMOJEKYJISIPHOM, O
TEPMOJMHAMMYECKMX M  KHHETHYECKUX  3aKOHOMEPHOCTAX  IPOTEKaHUs
XUMHUYECKUX PEAKLUUNA, O XMMHUYECKOM DPaBHOBECHUH, PACTBOPAX U JHCIEPCHBIX
CUCTEMaX, 00 OOIIKX HAYYHBIX MPUHIUIIAX XUMUYECKOTO POU3BOICTBA;



- (hopMupoBaHHE y 00YUYaIOIIMXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBaH-
HOCTH CHCTEMHBIX XHMHYCCKHX 3HAHHM IS OOBSCHCHUS KIFOUEBBIX HACH H
npoOJjieM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHHUS M IPOTHO3UPOBAHUS SIBJICHUM,
UMEIOIIUX €CTECTBEHHO-HAYYHYI0 NIPUPOJY; TPAaMOTHOIO pEIICHUsS IpodieM,
CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS, aHAIM3a W OLECHKU C IO3WIUN
AKOJIOTHYECKON 0€30MacHOCTH IIOCIEACTBUM OBITOBOM M IPOU3BOJICTBEHHOM
JEATCIbHOCTH  YEJIOBEKa, CBSI3aHHOM C  XMUMHYECKHM  IIPOM3BOJICTBOM,
WCITOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECCTB;

- yroyOneHWe TpenCcTaBIeHWHd O HAydHBIX  METOJax  IO3HaHWA,
HEOOXOUMBIX JIJISl MPUOOPETEHNUS YMEHUN OPHUEHTHUPOBATHCS B MUPE BEIIECTB U
O0OBSCHCHHS] XUMUYCCKUX SBICHHUM, UMEIOIIUX MECTO B MPHUPOJIC, B MMPAKTHIECKON
JIEITCILHOCTH M TIOBCEJHECBHOM KU3HU.

B mnmane peanmzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BHBAIOIINX
(GYHKIIUH 1EJIOCTHOM CHCTEMBI CpeIHero oOImero oOpa3oBaHHS IPU H3YYCHUU
npeamMera «XuMHUs» Ha YriayOJ€HHOM ypOBHE OCOOYI0 aKTyallbHOCTh INpHOOpe-
TalOT TaKHE ICJIN U 3a7a4H, KaK:

- BOCIUTaHUE YOCKIEHHOCTH B T03HABAEMOCTH SIBJICHUU IMPUPOJIBI,
YBOKCHHS K IPOIIECCY TBOPUECTBA B OO0JACTH TEOPETUYECKUX W MPHUKIIATHBIX
UCCIICIOBAHUM B XHMHUH, (POpPMHpPOBAHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

- pa3BUTHE MOTHUBAIMU K OOYUYECHHI0O W TIO3HAHWUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJI0O U CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHUS OOIIECUYETOBEYECKHUX
LICHHOCTEH;

- pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTCILIEKTYATbHBIX U TBOPUCCKHUX
CIOCOOHOCTEH 00yJarommxcs, (OPMUPOBAHKE Y HUX CO3HATEIIHPHOTO OTHOIICHHSI K
CaMOOOpPa30BaHUI0 W HEIMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIICIIHON
npo¢eCCUOHAILHON M OOIIECTBEHHOM ACATEIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO U MMOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

- (opMupoBaHME YMEHHH M HaBBIKOB Pa3yMHOI'O IPHUPOIOINOIL30BaAHUSA,
pPa3BUTHE DKOJOTHMYECKOM KYJIbTYphl, IPHOOpPETEHHE OIbITa OOIIECTBEHHO-
MOJIC3HOM AKOJIOTUYECKOMN eI TeIbHOCTH.

OOmiee 4YUCIO YacoB, MPEAYCMOTPEHHBIX JUIsi M3Yy4YeHHS XUMHH Ha
yriyon€éHHoM ypoBHe, - 204 yacoB: B 10 kimacce — 102 gaca (3 yaca B Heneln), B
11 xknacce — 102 gaca (3 gaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA
Teopernyeckue 0CHOBBI OPraHH4YeCKOH XUMHMHU

[IpeamMer W 3Ha4YeHWE  OPraHWYECKOM  XUMHUH, IPEACTaBICHUE O
MHOT000pa3uy OPraHU4eCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOECHHME aTOMa yIJiepoda: OCHOBHOE U BO30YKIEHHOE
cocTosHMs. BalleHTHbIE BO3MOXHOCTH aToMma yriiepojaa. XUMHUYECKas CBs3b B
OpraHWYECKUX COeTHMHEHUSX. TUIbl THOPUAN3ALMA AaTOMHBIX OpOHUTANIEH yTaepoa.
Mexanu3Mbl  00pa3oBaHUs KOBAJEHTHOM CBs3M (OOMEHHBIA W JOHOPHO-
aKuenTopHbIN). TUIBI MepeKkphIBaHUS aTOMHBIX OpOUTane, 6- u m-cBsizu. OguHap-
Has, JOBOWHAs W TpohHas CBa3b. CIOCOOBI pasphiBa CBSA3CH B MOJCKYJIax
oprannueckux BemiectB. [loHsTue o cBOOOJHOM paaukane, Hykileoduie u
anexkTpodue.

Teopust cTpoeHus opraHuueckux coeauHenuii A.M. byrtnepoBa u
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHMYECKUX COeOUHEHUN. MonekysipHble U CTpyKTypHble (opMyibl. CTpyk-
TypHBIE (DOPMYIIBI PA3IUYHBIX BUAOB: pa3BEPHYTasl, COKpalIEHHAsI, CKEJIETHAsL.

M3omMepusi. Bunpl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHBIE 3(PQPEeKTHI B MOJEKyJdaX OPraHH4YeCKUX COCAMHEHHU
(MHAYKTUBHBIA U Me30MepHBIN 2 PEeKThI).

[IpencraBienne o kiacCUpUKAMKU OpraHndeckux BemiecTB. [loHsTne o
dbyHKuHOHaNBHOM rpymnmne. ['omosnorus. I'omonornueckue psinbl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaibHbIE Ha3BaHUs
OT/ACJIBHBIX ITPEACTABUTEIEH.

OcobeHHOCTH M KiaccU(PUKAIMS OpraHnyecKux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPTaHUYECKOW XUMUHU.

IKcnepumeHmanvhvie Memoovbl U3YYeHUs Gewecms U UX npespaujeHull.
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHl 0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IIPM HArPEBaHUU
(nmnaBieHue, OOYIJIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHUE MOJAENEH MOJEKYJ
OpraHUYEeCKUX BEIIECTB.

Yriaesogopoasl

Ankanpl. ['oMoorrueckuil psl ankaHoB, o0mas GopMyina, HOMEHKIATypa U
M30MEPHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AKaHOB, Sp-
ruOpuan3aIys aTOMHBIX opOuTaneil yriepoga, 6-CBsi3b. PU3NYECKHE CBOMCTBA
AJIKaHOB.

XHWMHUYECKHE CBOICTBA QJKAaHOB: PEAKUUHU 3aMEUIeHUs, H30MEPHU3aLuHu,
JNErUIPUPOBAHUS, IMKIN3ALUN, TUPOJIN3a, KPEKUHTa, TOPEHUS.

Haxoxnenue B mpupoze. CriocoObl MOIyYEHUs U TPUMEHEHUE aTKaHOB.

[Muknoankanel. O61mas popmyna, HOMeHKIaTypa u u3omepusa. Ocod0eHHOCTH



CTPOCHMSI ¥ XUMHYECKMX CBOMCTB MajblX (IUKJIONpPOINAH, LUKIOOyTaH) u
OOBIUHBIX (LIMKJIONEHTAaH, IIUKJIOreKCaH) HUKIoankaHoB. CrnocoObl MOJyuYeHus U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['omonornyeckuil psj ajkeHoB, oOuias Gopmyia, HOMEHKJIATypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI — alKEHOB, Sp’-
rudpuan3anusi aTOMHBIX opOuTtaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuueckas (Iuc-TpaHc-) nzomepus. Gusndeckue cBONCTBA aJIKEHOB.

XHWMHUYECKHE CBOMCTBA: PEAaKIMU MPUCOCINHEHUS, 3aMELIEHUS B O-TI0JIOKE-
HUE MPU IBOVHOW CBA3M, ITOIMMEpU3auu U okucienus. [Ipasuno MapkoBHHKOBA.
KauecTBeHHBIE pEaKIIMU HA JBOMHYIO CBS3b.

Crioco0bI oTyueHus! ¥ MPUMEHEHUE aTKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONMpsKEHHBIC, H30JIUPOBAHHBIC).
OCOOEHHOCTH BJEKTPOHHOTO CTPOCHHSI M XUMHYECKHX CBOWCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. I[lonmmmepusanus CONpsKEHHBIX JIHUCHOB.
Crioco0bl OTyYeHUsl U MPUMEHEHUE AJIKaJUEHOB.

Anxunbl. ['oMonoruueckuil psii alkMHOB, 001Iast popmysia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
rudpuan3alys aToOMHbIX opouTtanei yriaepoaa. @u3ndeckue CBOWCTBA alIKUHOB.

XVWMHMUYECKHE CBOMCTBA: PEAKLMM NPHUCOCIUHEHUS, JUMEPU3AaLUA U TpHUMeE-
pu3anmu, OKucieHHs. KHCIOTHbIE CBOICTBAa aJKMHOB, HMMEIOUIUX KOHLEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE pEAKIINK HA TPOMHYIO CBS3b.

Crioco06bI oTyueHus: ¥ MPUMEHEHUE alTKUHOB.

ApomaTtnueckue yrieBoaopoasl (apeHsl). ['omonoruyeckuii psii apeHoB,
oOmras popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI OeH30Ma. Du3ndeckue CBONCTBA apEHOB.

XuMHYecKkue CBOMCTBAa O€H30J7a M €ro rOMOJIOTOB: pEakLUUU 3aMElICHUs
B OCH30JIbHOM KOJIbLIE U YTJIEBOJOPOJHOM pajuKaje, peakluuud IPUCOEAUHEHNS,
OKHCJIEHHE ToMoJIoroB OeH3ona. [IpencraBineHne 00 OpHEHTHPYIOLIEM JAEUCTBUU
3aMecTUTeNe B OEH30JbHOM KOJbIE Ha MpUMEpPE AaIKWIbHBIX PpPaauKajoB,
KapOOKCUJIbHOM, TMJIPOKCHJIBHOM, aMUHO- W HUTPOIPYMIbI, aTOMOB TaJOr€HOB.

Oco0eHHOCTH XUMHUYECKMX CBOMCTB cTHposa. [lonumepusanus crupoa.

CnocoObl OJTy4eHHs U IPUMEHEHHE apOMAaTUUYECKUX YIIIEBOJIOPOIOB.

[Tpuponnsriii ra3. [lomytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KaMeHHbI# yroib 1 MPOayKTHI €ro mepepaboTKy.

Croco0Obl  mepepaboTku  He(TH: TEeperoHKa, KPEKWHT (TePMUYECKHMA,
KaTanuTuueckuit), pudopMmunr, nuponus. IIpogykrel mepepaboTku HedTH, HX
IPUMEHEHNE B IPOMBIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTIIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHUE TAIOrCHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIlEHHs rajoreHa Ha Tuapokcorpynmny. /leficTBue Ha rajaoreHIpou3BOAHbBIC
BOJHOTO M CIIMPTOBOIO pacTBOpa HIEN0YM. B3anMoaeiCTBHE AUTaJOreHaIKaHOB C
MarHMéM M LUHKOM. lcrnojp30BaHME TrajJOre€HIPOU3BOAHBIX YIVIEBOJOPOIOB B
OBITY, TEXHUKE U TIPU CUHTE3€ OPIraHUYECKUX BELLECTB.



IKcnepumeHmanvhvie Memoovbl U3YYeHUs Gewecms U UX npespaujeHull.
u3ydeHue (PU3NUECKUX CBOWCTB yIiI€BOIOPOAOB (PacTBOPUMOCTh), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHbIX KiIaccoB (oOecuBedrMBaHUE OPOMHON WM
MOIHOM BOJBI, pacTBOpa I€pMaHraHaTa Kajius, B3aWMOJCHCTBUE alleTWICHA C
aMMUaYHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriepoja M BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IIOJYyYEHHE 3STHUJICHA U
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ Kosuekuusamu «Hedte» u «Yromwy, ¢
oOpa3iamMu  IUTaCTMAcC, KaydyyKOB U PE3WHBI, MOJICIHPOBAHUE MOJEKYII
YTJIEBOJOPOIOB U FaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciiopoaconep:kamue opranu4ecKue CoeAMHEHUs

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHE MOJIEKya (Ha MpuMepe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas Gopmyna, H30Mepus,
HOMEHKJIaTypa W kiaccupukanus. Duznueckue CBONCTBA MPEIETbHBIX OHO-
aTOMHBIX CIIUPTOB. BOJOpOAHBIE CBA3M MEXAY MOJIEKYJIAMH CITUPTOB.

XVAMHMUYECKHE CBOMCTBA: PEAKLUMU 3aMEUICHUs, JErHapaTaluy, OKHUCICHUS,
B3aMMOJICUCTBUE C OPraHUYECKUMHU W HEOPTaHMYECKUMU KHcioTaMu. KauecTBeH-
Has peaknus Ha OJHOATOMHBIE CHUPTHL. /JlelicTBHE 3TaHONAa WM METaHOJa Ha
opranusm uesnoseka. CriocoObl MOTyYeHHs U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢dupel, HOMeHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaroMHbple CHOUPTHl — ATWICHIJIMKONAb W IiHlepuH. Dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUs], B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KAauyeCTBEHHAs pEaKUus Ha MHOTrOaTOMHbIE
cnupThl. JleiicTBue Ha opranu3M yesoBeka. CrocoObl MOJYyYEHUsS U IPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJEKYJBl, B3aMMHOE BIIMSHHE TUIAPOKCOIPYIIIBI H
OeH3oabHOro sapa. dusmueckue cBoicTBa (peHosa. OCOOEHHOCTH XUMHYECKHX
cBoiicTB (peHona. KauecTBeHHble peakuuu Ha (eHosl. TOKCMYHOCTH (peHomna.
Crnioco0b! osryueHust U npuMeHeHue genomna. @enonpopmanbaeruaHas CMOIa.

KapOoHnunbHble COEUHEHHSI — albJIETH/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMosornyeckue psiibl albJIeruioB U KETOHOB, 00Ias
dbopmyna, uzoMepusi U HoMeHKiarypa. Dusnueckue CBOICTBA albACTHAOB U
KETOHOB.

XVWMHUYECKHE CBOMCTBA AJIBJETHIOB M KETOHOB: PEAKUUU MPHUCOEIUHEHUS.
OxuciieHrne anpJeru/ioB, KadyeCTBEHHbIE peakuuu Ha anpieruabl. CrocoObl
MOJIYYEHHS U IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OmHOOCHOBHBIE TIPE/IEIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKI1aTypa. Pu3niecKue CBOCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT.

XUMUYECKUE CBOMCTBAa: KHUCJIOTHBIE CBOWMCTBA, peaklus STEepUPHUKALUY,
pEeaKIMM C Y4aCTHEM YIJIEBOJIOPOJHOTO pauKaIIA.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.



[TonsiTue O mNPOU3BBOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3(dupax.
MHoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOMCTB HENPEAEIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHCJIOT, AUKApPOOHOBBIX KHUCIIOT, THAPOKCUKApPOO-
HOBBIX KHCHOT. [IpeacTtaBuTenu BBICIIMX KapOOHOBBIX KHUCIJIOT: CTE€apHHOBA,
NAJIbMUTHUHOBAS, OJIEMHOBass KHUCIOTHL. CrocoObl MOMy4eHUs U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuin psza, obmas (opmyrna, uzoMepus u
HOMEHKIaTypa. PU3NYECKNEe U XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIETIOYHOM Cpee.

XKupsl. Crpoenne, pu3ndecKkue 1 XUMUIECKHE CBOMCTBA KUPOB: TUIPOIIH3 B
KHCJION U 1esoyHon cpese. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU
HENpeaeNbHbIX KUPHBIX KUCIOT. JKUphl B pupoe.

MBEL1a KaK COJH BBICITAX KapOOHOBEIX KHCIIOT, MX MOJOIIEe IeHCTBHE.

OO1as xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, 1H-
U TOJIMCaxXapuibl).

Mounocaxapupl: T7t0K03a, ppykro3a. dusnueckue CBONCTBA U HAXOXKICHHUE
B nnpupoe. Dorocunres.

XVAMHMUYECKHE CBOWCTBA TJIFOKO3Bl: PEAaKIUU C Y4YaCTUEM CHUPTOBBIX U
aJIbJICTUTHOM TpyMI, CHOUPTOBOE M MOJOYHOKHCIOe Opoxenue. llpumenenue
TJIFOKO3bI, €€ 3HAYECHHUE B )KU3HEIESITENBHOCTH OPTraHU3Ma.

Jucaxapunel: caxaposa, MaJbTo3a. BoccTranaBnuBaromuye U HEBOCCTAHABIIU-
Barone naucaxapunbl. I'maponus aucaxapuaoB. Haxoxzaenue B mnpupoae u
IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, IIIMKOTeH U HeJuTono3a. CTpoeHrne MakpoOMOJIEKYT
KpaxMajla, TJIMKOT€Ha M Ueunono3bl. dusznueckue CBOWCTBA KpaxMajla u
LEJUTIOJIO3bl. XMMUYECKHE CBOMCTBA Kpaxmalla: THAPOJIN3, KAUECTBEHHAs PEaKLUs
¢ MogoM. XUMHYECKHE CBOMCTBA LIEJUIFOJIO3BI: THUAPOJIM3, IMOJIy4eHHE 3(PUPOB
1es0103bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKcnepumeHmanbHvle Memoobl U3YUeHUs 6eujecms u ux npespaujeHull:
PacTBOPUMOCTb PA3JINYHBIX CIIMPTOB B BOJIE, B3aUMOJICUCTBHUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3THUJIOBOTO CHMPTA B aJbJACTH] Ha PACKAIEHHONM MEIHOW ITPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHOUPTA AUXPOMATOM Kajus (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), KAaYECTBEHHbIE PEAKIMH Ha anbJeruipl (C TUIPOKCHUAOM
muammuHcepeopa(l) u ruapokcunom menu(ll)), peakuus rauuepuHa ¢ TUIPOKCH-
aom Mmenu(Il), xumMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aHMO-
JNeUCTBUE pacTBOpa TIoko3bl ¢ ruapokcuaoMm wmeau(ll), B3aumopeiicTBue
KpaxMajla ¢ MOJIOM, PELICHUE DKCIEPUMEHTAIBHBIX 3a1ad no TeMam «ChupTel U
(denounb, «KapOoHoBbIE KUCITOTHL. CIIOXKHBIE F(UPBD).

A3oTcoaep:Kalye OpraHnvecKre cCoeAuHeHus

AMUHBI — OpraHUYECKHE MPOU3BOJHBIE amMmmuaka. Krnaccudukanys aMHHOB:
anndaTuyeckue W apoMaTUYECKUE; TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenue mosekyin, obmas (opmyna, U30MepHs, HOMEHKIaTypa U (U3NYECKue
cBOMcTBa. XMMHUYECKOE CBOMCTBA alU(PaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,



ANKWJIMPOBAHNUE, B3aUMOJACHCTBHE NEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomartuyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsSHUE TPy aTOMOB B MoOJjieKyJsie aHuiuHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHWINHA. KauecTBEHHbIE peaklIui Ha AaHUJIUH.

CriocoObl ToNly4eHusl U NMpuMeHeHue anudarndeckux amuHoB. [lomydenue
aHWIMHA U3 HUTPOOEH301a.

AmuHokuCIOTE. HoMeHknaTypa u uzomepusi. OTAenbHbIE PEICTABUTENH Ol
AMHUHOKHCJIOT: TJIMIUH, aJlaHuH. DHU3UYeCKHE CBOWCTBA aMHUHOKHCIOT. XUMH-
YECKHE CBOMCTBA aMHHOKHCIOT KaK aM(OTEepHBIX OPTaHWYECKUX COCIMHCHHMH,
peaknus TOJIMKOHACHCAIIMN, O00pa3oBaHWE TENTHAHOW CBS3U. buomormdueckoe
3HAYEHUE aMUHOKHUCIOT. CHUHTE3 U TUAPOJIU3 NENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKU.

IKcnepumeHmanvhuvie Memoobl U3YYUeHUs Gewecms U UX NnpespaujeHull.
pacTBOpeHHe OelIKOB B BOJIE, ICHATYpalusi OEITKOB MPU HarpeBaHUU, IIBETHBIE pe-
aKIUM Ha OEJIKH, pelIeHUE SKCIEPUMEHTANIBHBIX 3aa4 M0 TeMaM «A30TCoaepiKa-
1I1ME€ OpraHUYECKUE COeUHEHNs» U «Pacrio3HaBaHue OPraHUYECKUX COCAUHEHUID.
BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIC MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUN, CPEAHSAS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAUHECHUN —
MOJIMMEPU3ALUA U MIOJIMKOHICHCALIHS.

[lonumepubie wmartepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPOIWIICH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJIMMETHIMETAKPUIAT, TMOJUKapOOHATHI,
noJmdTUICHTEpeTaar). Y THin3aius 1 nepepadoTka riacTuka.

DI1acTOMEpHI: HaTypalabHbII Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTasreHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBHIN). Pe3uHa.

BonoxkHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIaBCaH).

IKcnepumenmanvhbvie Memoobl U3Y4eHus: 8eujecms U Ux npespaujeHuil:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIBHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuémmnoie 3a0auu

Haxoxaenne MoOJEKysIpHOH (GOPMYyNIbl OPTaHHMYECKOTO COCAMHCHHS 10
MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, HAXOXJICHUE MOJICKYJISP-
HOW (OPMYJIBI OPraHMYECKOTO COCAMHEHHS 10 Macce (00bEéMy) MPOIYKTOB
CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) IPOAYKTOB PEaKIIUU W/MIn
UCXOJIHBIX BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (HOPMYJIbBI OpraHUYECKOTO
BEII[ECTBA HA OCHOBE €ro XHMMHYECKHUX CBOMCTB WJIM CIOCOOOB IMOITYy4YEHUS,
ONPEICIICHUE 10U BbIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUYECKU BO3ZMOKHOTO.



MexknpeaMeTHbIe CBA3H

Peanmzanust MeXnpeIMETHBIX CBS3EH MPHU M3YUYCHUH OPTaHUYECKONW XMMHUHU B
10 kxjacce OCYIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHATHM, TaK M TIIOHATHH, MPUHATBIX B OTICIBHBIX IpeaMeTax
€CTEeCTBEHHO-HAYYHOTI'O ITHKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, KiaccuduKkaius, HaOII0ICHHEe, H3MEpPCHHE,
AKCIIEPUMEHT, MOJICITb, MOICIUPOBAHUE.

®dusnka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJICKYJIa, YHEPTeTH-
YEeCKUH YpOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHoe€ COCTOSIHHUE BEIIECTBa,
bu3HYeCcKue BETMYUHBI, ¢THHUIIBI H3MEPEHHsI, CKOPOCTh, SHEPT'Hs, Macca.

buonorus: kimerka, opraHusM, dKocucTeMa, onochepa, MeTaboIM3M, HACIIC -
CTBEHHOCTb, aBTOTPO(HBIN U TeTepOTPO(HBIN TUT MUTAHUS, OpokeHne, POTOCHH-
T3, IbIXaHue, OCJKHU, YTIIEBOIbI, )KUPBI, HYKJIIEUHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: moyie3HbIe UCKOITAEMBbIE, TOTLIIHBO.

TexHoJIOTHSA: THUIIEBbIE MPOAYKTHI, OCHOBBI PaIllMOHAJIBLHOIO ITUTaHMUS,
MOIOIIIUE CPEJICTBA, MATEPHAIIBl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHNYECKAS XUMUSA
Teopernvyeckue 0CHOBbI XUMUHU

Atom. CocTaB aTOMHBIX siiep. XUMUYECKHM 371eMeHT. M30TomBbl.

CTpoeHme 2JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTreTHUIEC-
KHE€ YPOBHM WU TMOXYpOBHU. ATOMHbIe opOutanu. Krnaccudukanuss XUMUYECKHX
aneMeHToB (s-, p-, d-, f-amemenTsl). Pacmpenenenne SIEKTPOHOB IO aTOMHBIM
opOuTamsiM.  DJIEKTPOHHBIE KOH(UTYpalid aTOMOB  3JIEMEHTOB TIEPBOTO—
4eTBEPTOrO TEPHOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, DJICKTPOHHBIC
KOH(UTypallui HOHOB.

DIIEKTPOOTPULIATEIIBHOCTb.

[Tepuonuueckuii 3akoH u [lepuoanueckas cucremMa XUMMHYECKHUX 3JIEMEHTOB
JI.N. MenneneeBa. CBsA3b NEPUOINUYECKOTO 3aKOHA U Ilepuoanyuecko CHUCTEMBI
XUMHYECKUX IJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHSI aTOMOB. 3aKOHOMEDP-
HOCTH U3MEHEHMSI CBOMCTB XUMHYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEHIECTB M0 IPYyIIaM U NepruoaM. 3HAYECHHUE TTEPUOIMUYECKOr0 3aKOHA
J.1. Menneneena.

XuMu4ecKass CBA3b. BuIBI XMMHYECKON CBSI3M: KOBAJICHTHAs, HMOHHAaA,
MeTayumdeckas. MexaHn3mMbl 00pa30oBaHUS KOBAJICHTHOW CBS3U: OOMCHHBIA W
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJMHA CBSI3U. [l0NspHOCTD, HAITPABIEHHOCTh U
HACBIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTtHbeie cBsa3u. BogoponHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJEKYJ C UX FT€OMETPUUYECKUM CTPOCHHUEM (Ha TpUMEpEe COCAUHEHUM



3JIEMEHTOB BTOPOIO MEPUOAA).

IIpencraBieHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCO00pa30BaTellb, JIUTaHAbl. 3HAUEHUE KOMIUIEKCHBIX coeAMHEeHU. [1oHs-
THE O KOOPAMHALIMOHHON XUMUH.

BemecTBa MOJEKYISIPHOIO U HEMOJEKYJISIPHOTO CTPOEHHs. THIIBI KpUCTaJI-
JUYECKHUX PEETOK (CTPYKTYp) U CBOKMCTBA BELIECTB.

[TonsTne o nucnepcHeIX cucreMax. MctunHble pacTBopsbl. lIpencrasienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPAXEHHUS KOHIIGHTPAIlMM PACTBOPOB:
MaccoBas J0Jid BEIIeCTBa B pacTBOpE, MOJIApHAas KOHILEHTpauusa. HaceleHnHsie u
HEHACBIIIEHHbBIE PACTBOPHI, pACTBOPUMOCTh. KprcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BeIeCTB. TpUBHAIbHbBIE
Ha3BaHUS OTJIEIbHBIX MIPEACTABUTENECH HEOPTaHUUECKUX BEILIECTB.

Knaccudukanus XUMHYECKUX pEaKIUid B HEOPraHWUYECKOW M OpraHUYeCcKOn
XUMHUHU. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHHUS W NPEBPAILECHUS
SHEPrUM MPU XUMUYECKUX peakuusx. TemnoBble 3pPeKThl XUMHUUECKUX PEaKIIHM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakiMH, €€ 3aBUCUMOCTh OT Pa3jNyYHbIX (haKTOPOB.
['oMoreHHsIe ¥ reTeporeHHble peakunn. Karanus u katain3aTopsl.

OOpaTumble 1 HEOOpaTUMBbIE peakluu. XuMu4yeckoe paBHoBecue. KoHncranra
XUMUYECKOTO paBHOBecHsA. DaKTOPhI, BIUAIONIME HAa MOJOKEHHE XUMHUYECKOIrO
paBHOBECHS: TEMIIEPATypa, AaBICHUE U KOHLEHTPAMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [Mlarense.

DnektposmTrydeckas aucconuanys. CHIIbHBIE U ClIa0ble AIeKTPoauThl. CTe-
neHpb auccounanud. Cpeaa BOJHBIX pacTBOPOB: KUCIOTHASA, HEUTpalibHad, 1104~
Has. Bogpopoansiii mokasarens (pH) pactBopa. 'uaponus coneit. Peakiiuu nOHHOTO
oOMeHa.

OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTErneHb  OKUCIICHUS.
OxucauTenbs M BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxkneiimme OKHUCIUTENM W BOCCTAHOBUTENM. MeTOX 3JEKTpOHHOro OajnaHca.
DJIEKTPOJIN3 paCTBOPOB U PACILJIaBOB BEILIECTB.

IKcnepumeHmanvhvle Memoovbl U3YYeHUs Gewecms U UX NnpespaujeHull.
pasNoKeHHe MEepOKCHAa BOJAOpOoAa B NPHUCYTCTBHM KaTajau3aTropa, MOJIENH
KPUCTAIUTMUECKHUX PEIIETOK, MPOBEACHUE PEaKluii HOHHOTO OOMEHa, ONpe/IeIIeHHE
Cpelbl pacCTBOPOB C MOMOIIbIO HHIUKATOPOB, U3YyUYEHUE BIMSHUS Pa3IMYHBIX (Pak-
TOPOB Ha CKOPOCTh XMMHUYECKON pEAKIUHU U TIOJIOKEHNE XUMUYECKOTO PAaBHOBECH.
Heopranuyeckasi xumusi

[lonoxenne HemeTtauioB B Ilepuoguyeckol CUCTEME  XUMHYECKUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS WX aTroMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPBHI,
dbocdopa u yraepona).

Bogopon. Ilomyuenue, ¢uznueckne U XUMUYECKHE CBOMCTBA: PEAKIMUU C
MeTaJUIaMH ¥ HEMETAJUIAMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. I MapUIbL.

["anorensl. Haxoxxnenue B mpupone, crnocoObl MOIyd4eHUs, (PU3NYECKUE U



XUMHUUYECKUE CBOWCTBA. ['amoreHoBoopoasl. BaxkHenue KuciopoAcoAep alue
COeIMHEHMsI rajoreHoB. JlabopaTopHbie ¥ MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUs
rajoreHoB. I[I[pumeHeHue rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3o0H. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHUS
Kuciaopoaa. Pu3nyeckue U XMMHUYECKUE CBOMCTBA U MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxnaenue B mpuponae, cHocoObl MNOIy4YeHHs, (U3MUecKue u
xumudeckne cBorictBa. CepoBomopon, cyiabbumasl. Oxcun cepsi(IV), okcua
cepol(VI). CepHucras u cepHass KHUCIOTHI W uX conmr. OCOOCHHOCTH CBOKMCTB
cepHOM KHUCIIOTHL. [IpumeHenne cepsl 1 €€ COeIMHEHHUI.

Azor. Haxoxxnenume B mpupoie, CHOCOObl TONydeHUs, (PUINYECKUE W
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKcuabl a3oTa. A30THUCTast U a30THAA
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THbBIE YJOOPEHHUS.

®ocop. Haxoxnenue B mpupoie, CrnocoObl MOMydeHUs, (PU3NYECKUE U
xumudeckue cpoiictBa. Dochunpt u pochun. Oxcunsl dochopa, Gocdopnas
kuciaora u e€ conu. Ilpumenenme ¢docpopa u ero coeaunenuil. docopHbie
yno0peHus.

VYrinepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE MOJAUPUKALIUU.
®duznyeckue W XHUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronbHas kucinora u e
conmu. AKTHUBUPOBAaHHBIM yroib, azcopoums. DysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne mpocThIX BeliecTB, 00pa30BaHHBIX YIIEPOIOM, M €ro
COECINHEHUN.

Kpemumnii. Haxoxxnaenne B mpupojae, CrocoObl MOMy4YeHHs, (PU3NUecKue u
xumudeckue cporctBa. Oxcun kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KkpeMHus U ero coeAuHeHuil. CTeKI10, ero noiay4yeHue, BUAbl CTEKIIA.

[lonoxxenune MeraioB B Ilepuoguyeckon cucreMe XMMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI AJEKTPOHHBIX 000JI0UYEK aTOMOB METAJIJIOB.

OO6mue ¢puznueckre cBONCTBa MeTAIIOB. [IpuMeHeHne MeTamioB B OBITY U
TexHuke. CIUIaBbl METAILIOB.

DNEeKTPOXUMHUYCCKUN psA  HANpsOKeHWH MeTauioB.  OOmme  crmocoObl
MIOJIyYEHHSI METAJUIOB: THUIPOMETAJUIYPIUs, MNUPOMETAILIYPrUs, SJIEKTPOMETA-
ayprus. [lorsitue o koppo3un MetamnoB. CriocoOb! 3aIUTHI OT KOPPO3HUH.

OOmas xapakrepucTuka MmeTtamioB [A-rpynnsl [lepuonuueckoil cUCTEMBI
XUMHUUYECKUX OJJeMeHTOB. Harpuiti u kammil: mnonydenue, Qusnyeckue u
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEUIECTB U UX COCUHECHUMN.

OOmas xapakrepuctuka MmetaioB IIA-rpynmer Ilepuogudyeckoil cuctemsl
XUMHUUYECKUX DJJEMEHTOB. MarHuii W KajdblUid: TOdydyeHue, (QU3nYecKue u
XAMHUYECKUE CBOMCTBA, MNPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCIUHCHUI.
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOTy4YeHue, PU3ndecKkue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BELIECTBA U €r0 COeIMHEHUH. AMQOTEpHbIE CBOMCTBA OKCUIA U THIPOK-



cujia aIFOMUHUS, THIPOKCOKOMIUIEKCHI alTFOMUHHUSI.

OOmiass xapakTepucTuka MeTauioB T0004HBIX mnoarpynn (b-rpymnm)
[lepuouueckoi CUCTEMBI XUMUYECKHUX JIIEMEHTOB.

duznyeckrue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHuil. OKCUIbI U
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel U AuxpomaThl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [losyueHune u npuMeHeHne xpoma.

®duznyeckue W XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUH.
Baxneimue coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

du3nuecKue U XUMUYECKUE CBOMCTBA JKejie3a U ero coequHeHuil. OKCupbI,
rugpokcuanl u conu xeneza(ll) u xxenesa(lll). [lonyuenune u npuMeHEHUE Keye3a
U €r0 CIUIABOB.

OuU3NYECKNe 1 XUMHYECKHE CBOMCTBA MeH U €€ coenuHenui. [lomyyenne u
MPUMEHEHUE MEU U €€ COCIUHEHHUI.

[Muuk: monydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBa OKCH/JIa U TUAPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCHI IIUHKa. [I[puMenenue
[IMHKA U €0 COSUHEHUH.

IKcnepumeHmanvhvie Memoovbl U3YYeHUs Gewecms U UX npespaujeHull.
u3ydeHue oOpaslloB HEMETAJIOB, TOpPEHHE cepbl, ¢Gocdopa, xKeine3a, MarHus B
KUCJIOPOJIC, H3Y4YEHUE KOJUICKIMU «MeTalibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
nieI04Yeid, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHMYECKHE aHUOHBI, KATHOH BOJIOPO/Ia
U KAaTHOHBI METAJUIOB, B3aMMOJICUCTBHE THIPOKCHUIOB ATIOMUHUS W IIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIICHHE APKCIEPUMEHTAIbHBIX 3a/a4 M0 TeMaMm
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T u ochop U UX coenTUHEHUND,
«MeTaJTbl TIaBHBIX TOATPYIIDY, «MeTamibl TOOOYHBIX TOATPYII.

XuMHuA U KU3Hb

Ponp xumuu B o6ecriedeH yCTOMYMBOTO Pa3BUTHS YEIOBEUECTRA.

[loHsiTue O Hay4yHBIX METOJAX T[O3HAHUS M METOJOJIOTUH HAYYHOTO
UCCIIEJOBAHUS.

HaydHple  mpUHOWNBI ~ OpPraHW3alldd  XHMHYECKOTO  MPOM3BOICTBA.
[IpoMbITIUTEHHBIE CTIOCOOBI TIOJNYYCHHS BaXKHEWIIUX BEIMICCTB (HA TIpHUMEpe
MPOU3BOJICTBA aMMHUAKa, CEPHOUN KUCIOThI, MeTaHoJIa). [IpombliiiieHHbIE CITOCOOBI
MOJIyYEHHUSI METAJVIOB U CILIABOB. XMMHUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpebl
U ero nocneacTsus. Posib XUMUU B 00€CIIEYEHUN SHEPreTUYECKOM 0€30MacHOCTH.

XuMusi H 3[0pOBbE ueynoBeKa. JlekapcTBeHHble cpencTtBa. I[lpaBunia
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poias XuMun B pa3BUTHN METUITAHBI.

XWMHsI TIAIIA: OCHOBHBIC KOMITOHEHTHI, THIIEBBIE 100aBku. Pons xuMuu B
o0ecreYeHny MUIIeBON O€30MacCHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumwus. [IpaBuia
0e30MacHOr0 MCIHOJb30BaHUSl TpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HH.



XuUMHSI B CTPOUTEIHCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEpAIbHbBIC Y 100pEHMUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KEpamuKa.
Marepuaisl AJist 31€KTpOHUKHA. HaHOTEXHOIOTHH.
Pacuémmnoie 3a0auu

Pacuérel: Macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOLIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOMYKTOB PEAKIMH, €CIIA OTHO U3
BCIIIECTB HMMEET MPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IPOIYKTA
peakIuy, €CIM OJIHO M3 BEIIECTB JaHO B BHUJE PaCTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIE PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJSPHOU
KOHIICHTpAIlMU BEILIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexknpeaMeTHbIe CBA3H

Peanmmzanmst  MeXINpeaMETHBIX  CBS3€M MpU  HM3YYEHUH  OOmIeH |
HEOpraHu4ecko XuMuM B 11 Kiacce oCyIIeCTBIISIETCS Ye€pe3 MCIIOIb30BAHUE KaK
O0IMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, IPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIW3, CUHTE3, KJIacCH(PUKAINS, TMEPUOTUIHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

du3uKa: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPTrETUUECKUN YPOBEHb, BEIIECTBO,
Teno, O0OBEM, arperaTHOE COCTOSIHME BEIECTBA, HWJICANIbHBIA ra3, (U3UYECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTbh, SJHEPTHS, MACCA.

buomorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, JKUPBI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUU B SKOCHUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, TTOJE3HBIC UCKOIaeMble, TOTUIMBO,
pECYpCHI.

TexHonorus: XuMUYECKasi MPOMBIIIJICHHOCTh, METAJUTYPIrUs, CTPOUTEIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIUIEHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MPEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEpPUATIOB, AJICKTPOHHAS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U .



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHMHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00ydaro-
HIUMHUCSL TIPOTpaMM CpefHero oOmiero oOpa3oBaHMs: JMYHOCTHBIM, METaIpe.-
METHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B COOTBETCTBUM C CHUCTEMHO-JIESITEIHLHOCTHBIM TMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpOBHE CPEIHErO
o01ero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

0CO3HaHHUE 00YYAIOIIMMHUCS POCCUHUCKON TPAKIAHCKON HICHTUIHOCTH;

TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA U CAMOOIIPE/ICTICHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

TOTOBHOCTh U CIOCOOHOCTh OOYYarolIUXCsl PYKOBOJICTBOBATHCS MPUHSATHIMU
B 0011IeCTBE MpaBUIaAMU U HOPMaMHU MTOBEJICHUS;

HaJu4yue NIPaBOCO3HAHUS, SIKOJIOTUUECKON KYIbTYPBHI;

CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OTBITA I[IO3HABATEIIBHOW W MPAKTUYECKON JESATEIHHOCTU
oOydJaronuxcsi B MpoIecce pealu3anuy o0pa30BaTeIbHON JCATSIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M NpaBUiiaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUH
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAITU3E PA3IUYHBIX BUIOB YUECOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€YECTBECHHON XUMMHU,

YBOXEHUS K TIPOIECCY TBOPYECTBA B 0OJACTH TEOPHUH M TPAKTUICCKOTO
NPUIOKEHUSI XUMHHM, OCO3HAHMSI TOTO, YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUTUTEBHBIX HAOMIOJACHUMN, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTO-
SHHOTO TpyJia YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHUU U MOCIEIYIOIIEM
aHanm3e WH(POpPMAIUK O TEPETOBBIX TOCTHKCHHUSIX COBPEMEHHOW OTECUECTBEHHOMN
XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJCHNUS;
CIIOCOOHOCTH OIIEHUBATh CUTYaIluH, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSIMH,



Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATHh CBOE IIOBEJIEHHWE M IIOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAaHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IIEHHOCTEH 370pOoBOro © 0e30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHnsT TIpaBuil  O€30MacHOr0 OOpaIleHUss C BEMIECTBAMHU B OBITY,
IIOBCEHEBHOM JKU3HU, B TPYAOBOU IEATEIbHOCTH;

NOHMMAaHUS LEHHOCTM TPaBUJ HWHAWBHUIYAJBHOTO M  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIHOCH;

OCO3HaHUs MOCHEACTBUM W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTpeOsIeHUs
aJIKOT0JIsl, HAPKOTHKOB, KypEeHUs);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JIEATEIb-
HOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIHLHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHUX 3adad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3YyUYEHHUIO NMPodeccuid pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3ysibTaTaM TPyAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPACKTOPHUU
oOpa3oBaHus, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJOTMYECKH LEIEeCOO0Pa3HOr0 OTHOILIEHUS K NPHUPOJAE KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUs TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
SKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLMATBHOU CPEAbL;

OCO3HaHUS HEOOXOJAMMOCTH WCIONIB30BAHUS JIOCTIDKEHUN XUMHUH AJIA
penIeHus: BONpOCOB PALMOHATILHOTO TPUPOAOIIONb30BaHNUS;

AKTUBHOIO HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
IPUPOJIHOM cpele, YMEHHUs MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMYECKUE
NOCJIEACTBUS IPEANPUHUMAEMBIX JIEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYMsl PaA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
ONbITAa JACATEIBHOCTH HKOJIOTMYECKOM HANpPaBIEHHOCTH, YMEHHs PYKOBOJCTBO-
BaThCS MMM B IO3HABATEIbHOW, KOMMYHHUKATHUBHOW M COLIMAJIBHOM MPAKTHKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOTI'0 NIO3HAHMSA:

MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAYKH 1 OOIIIECTBEHHON MTPAKTHKHU;



NOHMMAaHUS cCleuu(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poid B
(opMUPOBaHUN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUS 00 OKpYXarolleM MHUpEe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuHu MpoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJISI COBPEMEHHOW ITUBHU-
JAU3alUu: B €€ TYMaHHCTUYECKOW HAMpaBICHHOCTH M BA)KHON pPONIM B CO3JaHHUH
HOBOM 0a3bl MaTepualbHON KyJNbTYpbl, B PEIICHWU TJIOOANBHBIX MPoOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIICYCHUH YCIOBHIA
YCHELIHOro TPYy/Ja ¥ 3KOJOTHUYE€CKH KOM(DOPTHOM KU3HH KaXKJI0TO YJIeHa OOIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMUMAaHHUs CYIIHOCTH METO/OB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJTy4yaeMble 3HAHUA I aHAINU3a U OOBSICHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHUS J1e1aTh 000CHOBaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IOJy4EHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIONIb30BaTh XWMHUYECKHE 3HAHUS MJIA
pelIeHns mpodiieM B peabHbIX )KU3HEHHBIX CUTYAIIHIX;

WHTEpeca K TO3HAHHIO, UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CaMooOpa-
30BaHUIO, K AKTUBHOMY IOJIYY€HUIO HOBBIX 3HAHUI MO XMMHHU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTAM TpyJla B pa3iIu4HbIX cepax NpodecCHOoHaIbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenmeTHble pe3ysibTaThl OCBOEHUS MPOrpPaMMBbl [0 XMMHUU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBbIEe 175 (POPMHUPOBAHUS MUPOBO33PEHUS OOYYAIOUIUXCS MEXIUCIH-
IUIMHapHble  (MEXOpeIMETHbIE)  OOLIEHAyYHbIE  MOHATHUS,  OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENU(HUKY METOIOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
poLecc, CUCTEMA, HAYYHBIM (paKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIaeA0BaHNE, HAOIIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaJbHbIe y4eOHBIC NEHUCTBUS (IMO3HABATENIbHBIE, KOMMYHUKATUBHEIE,
peryyiiaTuBHbIE), obOecreunBaroue QGopMupoBaHue (YHKIUOHAIBHOW IpPaMoOT-
HOCTH U COLMATIbHOW KOMIETEHIIMN 00Yy4YarOIIUXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSl HCIONb30BaTh OCBOCHHBIC MEXIUCIIUILIH-
HapHbIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE yUeOHBIE CHCTBUS B
MIO3HABATEJIbHOM U COIIMAILHON MPaKTUKE.

MertanpenmeTHble pe3ysbTaThl OTPA)KalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PErYJISTUBHBIMU
JNEUCTBUSAMU.



IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUS
ba3oBble Jjoruveckue aeiicTeus:

CaMOCTOSITENIbHO  (DOpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJI30BaTh IIPU OCBOCHHM 3HAHUM IPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICIIATh XAPAaKTEPHbIE NPU3HAKMA TOHITHM M YCTAaHaBIMBAaThb WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHWA M KPUTEpPUHM JJs KJIacCU(PUKALUKU BEIIECTB U
XUMHAYECKUX PEAKLINN;

yCTaHaBJIMBAaTh [MPUYMHHO-CIECJCTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCykKIeHUs (MHIYKTUBHbBIC, J€IyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U IMPOTUBOPEUHS B PacCMATPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMUS;

IIPUMEHSATH B IPOLIECCE MTO3HAHUS UCIIOJIb3YEMbIE B XHUMHHM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHUE XUMHUYECKOU
peakuuu — IMpU PEIICHWH YYEOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BHISABICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

Bba3oBble uccienoBareabcKme 1eiicTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKuuu;

(OopMyIMpPOBATH LIENU U 33/1a4U UCCIIEIOBAHUSI, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTENbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HaHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3BI IO IMPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (POopMyIUpOBaThH
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIIEIOBAHNS,
COCTaBIISITH OOOCHOBAHHBIN OTYET O MPOJIEIAHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

Pabora ¢ undgopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHGOpPMAIMU (HAYIHO-TIOIY-
JSIpHasl JIUTEpaTypa XMMHUYECKOIO COJEpPKaHMsl, CIPAaBOYHBIE MOCOOUS, pecypcChl
WuTepHeTa), aHANU3UPOBaTh MHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM MpeicTa-
BJICHUS, KpUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUNBOCTB;



(GopMyIMpOBaTh 3alpPOChl U NPUMEHATh PA3IUYHBbIE METOJbl IPU MOUCKE U
otbope MH(popManuy, HEOOXOOUMOMN Ul BBINOJIHEHUS y4eOHBIX 3a/1ad olpene-
JIEHHOI'O THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JINYHBIX [IOUCKOBBIX CUCTEM,;

CaMOCTOSATENIbHO BbIOMpATh ONTHUMAIbHYIO (OpMYy MpeacTaBlieHUs HHPOp-
MaIiuu (CXembl, rpaduKu, TUarpaMMBbl, TAOJIULIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAyYHBIM $3BIK B KayecTBE CpEACTBa IMpu padore C
XUMHUYECKOH HMH(pOpMAIMeil: MPUMEHATh MEXNpeAMeTHbIe ((pusmueckne u
MaTeMaTHYECKHe) 3HAKU U CHUMBOJIBL, (HOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA HATIIAJHOCTH.
KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

3ajlaBaTh BOIMPOCHI MO CYLIECTBY 00CYKJaeMOM TEMBI B XOJI€ MAJI0ra W/1in
JMCKYCCHH, BBICKa3bIBaTh WUIEH, (OPMYIHPOBATH CBOM IPEJUIOKEHUS OTHOCH-
TEJIBHO BBIITOJHEHHUS MTPEIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN pEe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOATEIIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHNUN
XMUMUYECKOTO 3KCIIEPUMEHTA, MPAaKTUYECKOH padOThl MO MCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaJu3aluu y4eOHOTo MpoeKkTa, U GOpMyIUPOBaTh BHIBOJbI
II0 pe3yJIbTaTaM IPOBEACHHBIX HCCIEAOBAaHUM IyTEM COIVIACOBAHMS IMO3HLMNA B
Xoz1e 00CyX/IeHUsI 1 0OMEHa MHEHUSIMMU.

PeryasiTuBHbIC YHUBEPCAJIbHBIE YYeOHbIE IeHCTBUS:

CaMOCTOATEJIBHO IIJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIBHYIO
JEeATENbHOCTh, OIpeneisis €€ Leau M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpe/laraéMblii aJrOpUTM ACHCTBUM mpu
BBIMIOJJHEHUM Y4E€OHBIX M UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIA CMOCOO WX peHIeHHs C Y4YETOM TMONY4YeHHs] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHajiu3a |
CaMOOILICHKHU.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbBIE pe3yabTaThl OCBOEHUS MPOrPAMMBI [0 XUMUHU Ha yTiyOJ€HHOM
YpOBHE Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 y4eOHOTo npeaAMeTa « XUMHUsD) HayyHble 3HaHUS, YMEHUS U CLIOCOOBI 1eMCTBUN
[0 OCBOEHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TOJY4YEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, & TAKXKE B PEAJbHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHUEW. B
[IpOrpaMMe II0 XUMHUH IIPEAMETHBIE PE3yJIbTaThl IPEACTABICHBI I10 TroJaM
U3Y4YCHUS.

10 KJIACC
HPGIIMGTHBIG pe3yiibTaTbl OCBOCHHA  KYypCa «Opr aHN4YCCKasd XHMMUI»
OTpaKaroT:



c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYCHUH OPraHUYECKON
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O0ECIEYEHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHUYECKOM, SJHEPreTHUECKON U
MUIIEBOI 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX UCTOYHUKOB PHEPTUH, B 00ECIIEYEHUN PAIIMOHAIIBHOTO MPUPOJIONOIH30Ba-
HUS, B (POPMHUPOBAHUN MHPOBO33PCHHS M OOIIEH KyJIbTyphl YEIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOITHOU
cpene;

BJIAJICHUE CHCTEMOW XUMHUYECKHX 3HAHUH, KOTOpPAs BKJIIOYAET: OCHOBOIIO-
Jlararoliye MOHSITUSI — XUMUYECKHUH AJIEMEHT, aTOM, SJIPO U DJIEKTPOHHAsE 000JI0UYKa
aToma, s-, p-, d-aToMHbIE OpOUTAIIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMA,
rUOpUIM3alisl aTOMHBIX OpOWTaNe, MOH, MOJIEKYJia, BAJEHTHOCTb, JJEKTPO-
OTPUIATEIBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKasl CBSA3b, MOJIb, MOJIIPHAS Macca,
MOJIIPHBIN O0BEM, YIJIEpOAHBIA CKelleT, (yHKIMOHAJIbHAS TpyMIa, paaukal,
CTPYKTYpHBIE (QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJETHBIE), HM30MEpHs
CTPYKTYpHasi M TPOCTPAHCTBEHHasi (reoMeTpuueckKasi, ONTHUYECKas), H30MEPHI,
TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJIIE€BOJOPObI, KUCIOPOA- U a30TCOACPIKAIIINE
OpPraHMYeCKUE COCIUHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS,

Teopuu, 3akoHbl (mepuomuyeckuii 3axkoH J[. WM. MeHnneneeBa, Teopus
CTpoeHUsl opraHudyeckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB, 3aKOH COXPAaHEHUS U TNPEBpallCHUS DSHEPrud MPU XUMUYECKHUX
peakiusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUHU, MUPOBO33PEHUECKHE
3HaHUA, JIeKAllU€ B OCHOBE TOHUMAHHUS MPUYUHHOCTA M CUCTEMHOCTH
XUMUYECKUX SIBJICHUI;

MPEACTABICHUS] O MEXaHU3MaX XUMHUYECKUX PEAKUUN, TEPMOJAMHAMUYECKUX
Y KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUs, O B3AUMHOM BJIMSIHUM aTOMOB
U TPyINIl aToOMOB B MOJIEKyJaxX (MHIYKTUBHBIA M ME30MEpPHBIM 3P EeKThl,
opuentantsl | u Il pona);

(haKTOJOTHYECKUE CBENICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHHH W Oe3ormac-
HOM HCIIOJIb30BaHUH BAKHEHUIITNX OPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMMX  HAyYHbIX  MNPUHIUINAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKW TOHATHIA,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPH
ONMCAaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCIUHEHUMN;

c(hOpMUPOBAHHOCTh YMEHUM: HCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY [IJIS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX U
CKEJIETHBIX) (hOPMYJT OPraHUYECKHUX BEIIECTB; COCTABIIATh YPAaBHEHUS XUMHUYECKHUX
peakuuMid M pacKpbhlBaTh MUX CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii TMOCPEICTBOM COCTAaBJICHHUSI DSJEKTPOHHOrO OajaHca STUX peakIlui,
peakiuii MOHHOTO OOMEHa MYTEM COCTaBIICEHUS MX TOJHBIX M COKpPAIIEHHBIX
WOHHBIX YPABHEHUI; U3rOTABIMBATH MOJEIIM MOJIEKYJI OPraHUYECKUX BEUIECTB IS
WUTIOCTPALUA UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJICKHOCTh N3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTAaBY M CTPOCHHID K ONPEACIEHHOMY
KJIAcCy/Tpynme COeJWHEHUM, JaBaTb UM Ha3BaHMUS IO CHUCTEMAaTHYECKOU
HomeHnknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE Ha3BaHUA I OTIEIbHBIX
NPEAICTaBUTENIC OPraHUYECKUX BEIIECTB (3THIIECH, alleTHIIEH, TOJIYOJ, IJIMIEPUH,
ATUJICHTIUKOIb, (EHON, (OPMATBIACTH, aleTadbJCTHI, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NaIbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJaHuH, MalibTo3a, (PyKTO3a, aHWJIUH, TUBUHUJ, U3OIPEH, XJIOPOMIPEH,
CTUPOJ U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BUJ XUMUUYECKOW CBSI3U B OpraHu-
YECKUX COCTUHEHUAX (KOBAJICHTHAas M MOHHASA CBS3b, G- U M-CBA3b, BOJOPOIHAS
CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
dbuznyeckre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJIKa/INECHOB,
QIKUHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB, CIUPTOB, aJBJIETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIJIEBOJAOB (MOHO-, JU- M TIOJIMCAXapUJIOB),
WUTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXJY HHUMH YPaBHEHUSMH COOTBET-
CTBYIOIIUX XUMUYECKHUX PEAKIIUNA C UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh Ha KOHKPETHBIX IPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOMU CBSI3U (G- U M-CBSA3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CeIpbs (HE(Th, MPUPOMHBINA Ta3, yrojib), CIOCOOBI €ro MepepadOTKH W TMPAKTH-
YECKO€ NPUMEHEHUE NPOIYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh BIAJEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOIOJICHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMCHTE
(pealbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIC ONEpaIlid MBICIUTEb-
HOM JesATENbHOCTU — aHAJIU3 U CHUHTE3, CpPaBHEHHE, 0000IIEHUE, CHCTEMAaTU3AIIHIO,
BBISIBIICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JIJIsl U3YUYEHHUSI CBOMCTB BELIECTB U
XUMUYECKUX PEAKIINIL;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTA MATEpUaIbHOTO E€IUHCTBA MHPA,
UCIOJIb30BaTh CHCTEMHbIE 3HAHUS MO OPraHUYECKOW XUMHUU Il OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUETHI MO0 XMUMHYECKUM (HOpMYy-
JaM H YpPaBHCHHUSAM XHMHUUYECKHX PEAKIUHA C WCIOJIb30BaHUEM (PU3HUCCKUX



BeMMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJICHUI) XUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hopMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TIO3UIUMU SKOJOTHMYECKON Oe30MacHOCTH MOCJEACTBUA OBITOBOM W MPOU3BO-
CTBEHHOW JEATENIBHOCTH YEJOBEKa, CBSI3aHHOM C mepepabOTKOM BEIEecCTB,
WCIIOJIB30BAaTh MOTYyYEHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PEIICHUH MpooieM
B CUTYalIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEILHO IJIAHUPOBATH U MPOBOJUTH
XUMUYECKUN OSKCIEPUMEHT (TIOJly4eHHEe W H3YyYEHHUE CBOMCTB OPraHUYeCKHX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBaMU M JIA0OPATOPHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1I€b HCCIEAOBAHMS, NPEACTABIATh B pa3iudHON (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOJIOATh TMpaBHUJia SKOJOTHYECKH IIENIECO-
00pa3HOTrO MOBENCHUS B OBITY W TPYAOBOW IEATECIHLHOCTH B IENSAX COXpPaHEHUS
CBOETO 370pPOBbS, OKPYXKAIOIIEH MPUPOJHOW CPEAbl U JOCTUKEHHUS €€ YyCTONYM-
BOIO Pa3BUTHUA, OCO3HABAaTh OMACHOCTh TOKCHUYECKOTO JIEHCTBUS Ha KUBbBIC
OpraHu3Mbl ONIPEACIEHHBIX OPTAaHMYECKUX BEIIECTB, MOHUMAsi CMbICI MOKa3aTess
[TJK; ananu3upoBaTh 1EIECO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEILECTB B
MPOMBITIIVICHHOCTH U B OBITY C TOYKH 3pEHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBJISATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOpMAIMK B PA3TUYHBIX UCTOUHHUKAX (Hay4YHasi U yueOHO-Hay4YHas
JUTEpaTypa, CpelicTBa MaccoBoil nunpopmanuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(DOpMaIuio, nepepadbarbiBath €€ U UCIOJIb30BATh
B COOTBETCTBUU C NTOCTABJICHHOW y4eOHOM 3aauei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHIA:

0 MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH
SIBJICHUI MPUPOJIbI, 0 MECTE M 3HAUEHUM XUMHH B CUCTEME €CTECTBEHHBIX HAYK W
e€ ponmu B OOECHEYEHMM YCTOMYMBOTO pa3BUTUS, B pEUICHUH MpodiIeM
HKOJIOTUYECKOM, HSHEPreTHYecKoM | TMHIIEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHHUKOB SHEPIHH, B
o0ecreyeHn  PalMOHAIBHOTO  NPUPOIOIONIB30BaHUS, B  (OPMHUPOBAHUU
MUPOBO33pEHUsI W oOOHIell KyJbTypbl Ue€JIOBEKa, a TakKKe JKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOJHOMN CPEAE;

c(OpPMUPOBAHHOCTh BJAJIEHUS CUCTEMOW XUMHUYECKMX 3HAHMUM, KOTOpas
BKJIFOYACT:



OCHOBOIIOJIATalOIINE TMOHATHS — XUMHUYECKUH 3JIEMEHT, aToM, SApO aToMa,
U30TOIIbI, 3JIEKTPOHHAs1 000JI0UKa aTOMa, S-, p-, d-aTOMHbBIE OpPOUTAIIN, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHMSI aTroMmMa, TuOpuau3alusi aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb  OKUCIICHUS,
XUMUYECKasg CBA3b (KOBAJICEHTHAas, WOHHAs, MeETajuInyecKas, BOJOPOIHA),
KpUCTAJNIMYECKAsE PpEIIETKA, XHMHUYECKas PpEeakuus, pacTBOpP, JIEKTPOJIUTHI,
HEIJIEKTPOIUTHI, ANEKTPOIMTHIECKAS] TUCCOUHUALMS, CTENEHD JUCCOLMALAN, BOJO-
POJIHBIN MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOKW 3P(EKT Xumuyec-
KOW peaKkuu, CKOPOCTh XUMHUYECKON PEAKIINH, XUMHUIECKOE PABHOBECHE;

TEOPUH U 3aKOHBI (TEOpUs 3JIEKTPOJUTUYECKON JUCCOLMALMH, MEPUOU-
yeckuid 3akoH J[.M. MenzeneeBa, 3aKOH COXpPaHEHUS MAacChl BELIECTB, 3aKOH
COXpaHEHUsT M NPEBPALLCHUS DJHEPIrUM IPpU XUMHUYECKHX pEaKIUAX, 3aKOH
IOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JIEUCTBYIOIIMX MAacc), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHUH, MHUPOBO33PECHUYECKHME 3HAHUS, JIEKALIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUN;

COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHM BEIIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;

IPEACTABICHHUS] O MEXaHU3MaX XMMHUYECKUX PEaKLHid, TEPMOJUHAMUYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHHs, 0 XMMUYECKOM PaBHOBECHUH,
pacTBOpax M AUCIEPCHBIX CUCTEMAX;

(aKTOJOrMYEeCKUe CBEAEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCHOJIb30BAHUM BaXKHEHIIMX HEOPraHUYECKHX BEIIECTB B OBITY U
IPAKTUYECKOM  JEATEIbHOCTH  4YEJOBEKa, OOMMX HAay4YHBIX I[PUHIUIAX
XUMHUYECKOTO IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUU: BBISBISITH XapaKTEPHbIE MPU3HAKU IOHSITHM,
YCTaHaBJIMBAaTh UX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS NpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUI;

c(OpPMUPOBAHHOCTh YMEHHSI MCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY MJIs
COCTaBJICHHSI (POPMYJI BEIIECTB U YPABHEHH XMMUYECKUX PEAKIUil, CUCTEMATH-
yeckyro HomeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/ICJIbHBIX BEILIECTB,;

c(hOpMUPOBAHHOCTH YMEHHSI ONPENIEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BHJ XMMUYECKON CBS3M (KOBAJICHTHAs,
WOHHAs, METAJUIMYECKasi, BOAOPOIHASA), TUI KPUCTAIIMYECKON PEIIETKH KOHKPET-
HOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKOM pemETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIECHTHOU CBS3H;

c(OpMHUPOBAHHOCTh YMEHUM: KJIACCU(UIUPOBATh: HEOPraHUUYECKHUE BEILECT-
Ba M0 HUX COCTaBY, XMMHYECKHE PEAKIMH MO Pa3IUYHbIM IMPU3HAKAM (YUCILY U
COCTaBy pearupymolux BEIIECTB, TEIJIOBOMY 3((EKTy peakiuu, HU3MEHEHUIO
CTENEHEW OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTanu3aTopa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMpPAaTh OCHOBaHUS W KPUTEpUU Ui Kiaccu(UKALUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUi;



c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI NEPUOUUYECKOTO 3aKoHa /.
. MenneneeBa u 1EMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHMYECKHX 3JIEMEHTOB MEepBOro—4erBéproro nepuoaos llepu-
onnueckon cucremsl J[.M. Menneneesa, HCHONB3ysl MOHATHS «OHEPreTHYECKUE
YPOBHU», «IHEPreTHYECKUE TMOAYPOBHM», «S-, p-, d-aTOMHBIE OpOUTAIN,
«OCHOBHOE W BO30OYXIEHHOE JHEPreTHUYECKHUE COCTOSHHUS aToOMay; OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB M MX COCIWHEHUU
no nepuomaMm u rpynnaMm Ilepmommueckorn cucremsr /. WM. Menneneesa,
BAJICHTHBIE BO3MOYKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX
AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOLIUE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOM CBSI3M MEXIY HEOPraHWYECKHMMH BELIECTBAMU C
IIOMOILBIO YPaBHEHNUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

c(hOPMUPOBAHHOCTh YMEHHUS PpAaCKpbIBaTh CYIIHOCTb: OKHCJIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKINN MOCPEICTBOM COCTaBICHHS IJIEKTPOHHOTO OanaHca
ITUX PEAKUUH; peaKUuid HOHHOIO OOMEHa MYTEM COCTaBIICHHS WX MOJHBIX U
COKpPAllEHHBIX  HOHHBIX  YpaBHEHHW;  pEaKkud  TUAPOJW3a;  peakuuu
KOMIUTIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHS);

c(OpPMHUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKUM C YYETOM HMX SHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOW pEakIuu B 3aBHCUMOCTH OT pa3jIMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMUUYECKOI'0 PAaBHOBECHS 1O]1 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMUYECKUE PEAKIIHH,
JeXallie B OCHOBE NPOMBIIUICHHOIO IIOJYYEHHsI CEPHOM KHCIIOTBI, aMMHUaKa,
oOmre HaydHble MPUHIUIBI XUMHUYECKUX MPOU3BOJICTB; IEI€CO00Pa3HOCTD
IPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH M B OBITY C TOYKHU
3pEHMs COOTHOLLIEHHUS PUCK-TT0NIb3a;

c(hOPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHUs SIBICHUWA TPHUPOAbI — HAOMIOJEHUE, W3MEpPEHUe, MOCIMPOBAHNUE,
AKCIEPUMEHT (PEabHbIA U MBICIEHHBIN ), HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TU 3HAHMS IIPU SKCIIEPUMEHTAJIBHOM HCCIIEI0BAHUM BEILIECTB
U Uil OOBSICHEHUS] XUMHYECKHUX SBJICHUH, HMEIOLUX MECTO B IPHUPOJE,
IIPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KNU3HU;

c(OpPMUPOBAHHOCTh YMEHHUSI BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSAMU W NPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAyYHBIX IPEAMETOB IS
0oJjiee 0CO3HAHHOTO TOHMMaHUsl MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBasl JIOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BELIECTBA WK 00BbEMA ra3a MO W3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOTO 3(deKrta



peaKkuuu; 3HaA4eHUs BOJOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEIOYEH C
U3BECTHOM CTENEHBIO JAUCCOLMAIMK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKLHUH, €CIM OAHO U3 MCXOJHBIX BELIECTB JIaHO B BUAE PacTBOpA C
onpeeIEHHOM MacCOBOM J10JI€l pacTBOPEHHOTO BEIIeCTBA WM JaHO B M30OBITKE
(MMeeT MPUMECH); TOJIM BBIXOJIa IPOIYKTA PEAKIINN; 00ObEMHBIX OTHOIIICHHH ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEILHO IJIAHUPOBATH U MPOBOJUTH
XUMHYECKU  OKCIepUMEHT  (MpOBEACHHE  peakuuid  HWOHHOTO  OOMEHa,
MOATBEPKAECHNE KAUYECTBEHHOIO COCTABA HEOPTraHMYECKUX BEIIECCTB, ONPEACICHUE
CpeIbl PacTBOPOB BEIIECTB C MOMONIBIO HWHJWKATOPOB, HM3YYEHHUE BIIWSHUA
pasmTUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOM pEaKIUH, PEIICHHE
OKCIIEPUMEHTANBHBIX 3a7ad mo Temam «Metamey u  «Hemertamney) ¢
coOJr0/IeHreM MpaBuil 0€30MacHOTO OOpaIeHusl ¢ BEIECTBAMU U JIA0OPaTOPHBIM
obopynoBanueM, (popmMynupoBaTh LE€Nb HCCIACAOBAHUS, IMPEACTABIATh B
paznuyHOi dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKON
mocy0i W JabopaTopHBIM O0OpyAOBaHHEM, OOpaIeHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH IIeJIECO00pPa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JEATEIbHOCTH B LIENSAX COXPAHEHUSI CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpelnbl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHS, OCO3HABATH OMNACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, NOHUMAs cMbIch nokazarens [1/IK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMAIIMH B PA3TUYHBIX UCTOUHHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpelicTBa MaccoBoil nHpopmanuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarpbiBath €€ U UCIOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON YueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne KoauvecTBo | DiiekTpoHHbIE (HH(PPOBLIE)
HauMeHoBaHue pa3iesoB M TeM MPOrpPaMMBbI

n/n 4acoB o0pa3oBaTesIbHbIE pecypchbl
Paszgeu 1. Teopernyeckue 0CHOBBI OPraHUYeCKON XUMMHU
11 IIpeamMer opranndeckor XuMuu. Teopus CTpoeHus 2 Enunas xomtekuus LHHOK

| opraHuyeckux coeaquHenui A. M. bytiepoa https://m.edsoo.ru/d69df650
Hroro no pazneny 8
Paszgeua 2. Yriesogopoasl
1 [IpenenpHbIE YTIEBOAOPOABI — ATKAHBIL, 5 Enunas xomreknusa LIOK

’ IIUKJIOATIKAHBI https://m.edso0.ru/d69d{650
29 HenpenenbHbIC YTIIEBOAOPOIbI: aTKCHBI, 14 Ennnas xomeknusa [JOK

' aJIKaJUEHbI, aJTKUHbI https://m.edsoo.ru/d69df650

E OK

2.3 | ApomaTuyeckue yriaeBo0pO/Ibl (ApEeHbI) 8 hf:;;?;fgg:jgﬁ:fdg 4650
24 [IpupoaHbIE HICTOYHUKH YTIIEBOJAOPOJOB U UX 4 Enunas komnexius [{OK

‘ nepepaboTka https://m.eds00.ru/d69d{650
2.5 | l'anoreHnpou3BOIHBIE YIIIEBOLOPOI0OB 4 Emmnast xomrexums LOK

' P AHRe Y AOPOZ https://m.edsoo.ru/d69df650
Hroro no pazneny 35

Paznen 3. Kuciopoacoaep:kaiye OpranHn4ecKue coeTuHeHust

3.1

CroupTtel. eHon

11

Enunnas xomnexkmnus [JOK
https://m.edso0.ru/d69df650




Kap60HI/IJIBHBI€ COCOAUMHCHUA: aJIbACTUAbI U KETOHBI.

Enunas komnexius [HOK

3.2 Kap6onoBbie kucnoTsl. Crioxxuble 3¢upsbl. JKupsl 21 https://m.edsoo.ru/d69df650
Enunnas xomnexknus LJOK
33 |V 9
TICBOBL https://m.edsoo.ru/d69df650
Hroro no pasneny 41
Pa3znen 4. AzoTcoaepskaiiue OpraHuyecKkue coeJMHeHUus
Enunas komnexius [IOK
41 |A LA .b 12
MHITHBL AMIHORHCIOTBL BEH https://m.edsoo.ru/d69df650
Hroro no pasneny 12
Pa3znen 5. BeicokoMoJIeKyJISIpHbIE COeIMHEHUSA
5.1 | BeICOKOMOJIEKYISIPHBIE COCTMHEHUS 6 Emenast komexums LOK
' YIp A https://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




11 KIIACC

Ne

u/n HaumeHoBaHue pa3/ie/ioB U TeM MPOIrPaAMMBbI KoanuecTBo JyieKTpOHHbIE (LM poBHIE)
JacoB oOpa3oBaTeibHbIE pecypchl
Paznen 1. TeopeTrudeckne 0CHOBbI XUMUM
o 1C_IITpoeHI/Ie aroMma. [lepuonnueckuii 31241)12031;11 :MGHTOB . Equnas xomrexmas LHOK
. HoandecKas CUCTEMa XMMUYECK
SO HHEORAY © https://m.edsoo.ru/2dd5724
J. 1. MenneneeBa
Enunas xomnexkuus [HOK
1.2 .M 11
Crpoenwue BemecTBa. MHOT0ooOpas3ue BEIIECTB https://m.edsoo.ru/2dd5 7024
13 % ecie bea 19 Enunas xomnekuus [HOK
. HIMHYECKU KLU
peatl https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XumMust
71 H 31 Enunas xomnexmus [HOK
. METaJUIbI
eMe https://m.edsoo.ru/2dd5724
Enunas xomnexkuus [HOK
22 |M 23
CTALIB! https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znea 3. Xumus 1 :KU3Hb
31 M X SHE 9 Enunas xomnexmus [HOK
. TOJBI IIO3HAHUS B XUMHUHU. XUMHUSA U KU
CTOARL O3 https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102







