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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMMa 1Mo XMMHHM Ha YpOBHE cpefHero oOmiero obpazoBaHusi pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanun B Poccuiickoii
Oenepaunn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (eaepanbHOi 00pa3zoBaTeNbHON MPOrpaMMBbI
cpennero odmiero oopazoBanusa(P@OIl COO), npeacrapneHHbIX B DeepaibHOM TOCYIapCTBEHHOM
oOpaszoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHusi y4yeOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, pealn3yrolmX OCHOBHBIC
o0Opa3oBaTeNnpHble MPOrPaMMbI, U OCHOBHBIX MOJIOKeHUNH «CTpaTeruu pa3BUTUS BOCIHUTAHUSA B
Poccuiickoit ®enepaunu Ha nepuon a0 2025 roga» (Pacnopsxenue Ilpasurensctea PO or 29.05.
2015 Ne 996 - p.).

XuMUS HA YPOBHE YIITYOJIEHHOTO M3YUEHHS 3aHUMAET BAKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4qHOTo oOpa3oBanus ydamnuxcs 10—11 kmaccoB. M3yuenue npeamera, peajinu3yeMoe B YCIOBHSIX
Qg QepeHIMPOBaHHOTO, MPOPUIBLHOTO 00Y4YeHUs, MPU3BAHO 00ECIIeUUTh 00IIe00pa30BATENbHYIO
OOLIEKYIBTYPHYIO TIOJTOTOBKY BBIITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO IJISl afanTaluud UX K ObICTPO
MEHSIOIIMMCS YCIIOBHSIM KH3HH B COLIMYME, a TaKKe JJIS MPOJODKEHUST 00y4eHUs! B OpraHM3aLUsAX
npodeccuoHanbHOTO 00pa3oBaHUs, B KOTOPBIX XHUMHS SIBISIETCS OJHOM W3 MPUOPHUTETHBIX
TVCLIUTUINH.

B nmporpamme 1o XuMHM HazHaueHHe MpeaMera «XHUMHS» TOJIyd4aeT MOJIPOOHYIO
UHTEpPIIpETallMi0 B COOTBETCTBUUM € OCHOBomosararomumu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COoAep aHHs, pe3ylbTaToB OOy4deHHs U TpeOOBaHUIl K YpPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHUIETENICTBOM TOMY SIBISIIOTCSL  CIICAYIONIME  BBITIOJIHSIEMEBIC
MIPOrpaMMOil MO0 XUMHUU (QYHKIUU:

¢ uHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpOW  oOecneumBaeT  IMOJNyYeHHE
NPEJCTaBICHUS O IEJsAX, COACp)KaHWH, OOmIel cTpaTeruut OOy4YeHHs, BOCHHUTAHUS U
pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU MpeIMeTa, M3y4aeMoro B paMKax KOHKPETHOTO
npouIs;

e OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpuUBaeT OMpelesieHre: MPHUHIIUIIOB
CTPYKTYpPUPOBAaHUSI W  MOCIENOBATEIBHOCTH  M3y4YCHHs  Y4eOHOrOo  Marepuana,
KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK; MOAXOJI0B K (HPOPMHUPOBAHMIO
COZIepKATENIbHOM OCHOBBI ~KOHTPOJII ¥ OIEGHKH OOpa3oBaTE€NbHBIX JIOCTHKEHHN
oOyyaroImuxcss B paMKax MTOTOBOM arTecTaliM B (OpMe €IUHOro TrocyIapCTBEHHOTO
9K3aMeHa 10 XUMHH.

ITporpamma asst yriyOnE€HHOTO HU3YUYEHUS] XUMHH:

e YCTaHABIIMBACT MHBAPHAHTHOE NPEAMETHOE COJECpXKaHWe, 00s3aTeNbHOe IS M3Y4YCHUS B
paMKax OTAETBHBIX MPO(HIeH, MpeaycMaTpUBaeT paclpeleieHue W CTPYKTypHUpOBaHHE
€ro Io KJlIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT NMpHMEpPHOE paclpeesieHiHe y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOTrO ISl W3yYeHHS
OTIEIBHBIX TEM;

e @peUlaraeT NMPUMEPHYIO IMOCIEeNI0BaTEIbHOCTh M3YUYEHHUS Y4eOHOro Mmarepuaia ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

® aéT METOAMUYECKYIO MHTEPIIPETAINIO IeNIeH U 3a1a4 U3yYeHHsI peIMeTa Ha YTIiayO0IEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHET0 O0IIero oOpa3oBaHUs,
COJIepKATENbHOM XapaKTEepUCTHKH IUIAHUPYEMBIX pPE3y/lIbTaTOB OCBOEHHS OCHOBHOMU
oOpa3oBaTelbHOM  TPOrpaMMbl  CpeaHEero  oO0miero  oOpa3oBaHHsl  (JTUYHOCTHBIX,
METanpeIMEeTHbIX, NPEIMETHBIX), a TaKke ¢ Y4YETOM OCHOBHBIX BHJIOB Yy4eOHO-
MTO3HABATENIBHBIX JICUCTBUI 00YJarOIIETOCs TI0 OCBOSHUIO COJIEP KAHUS TIPeIMETa.

ITo BcemM Ha3BaHHBIM MO3ULHUSAM B IPOTPaMMe 10 XUMHH MPEIYyCMOTPEHA NMPEeMCTBEHHOCTh C

oOyuyeHHEeM XHMMHUU Ha ypOBHE OCHOBHOIO 00Iiero oOpa3zoBaHHUs. 3a IpeaeiaMH yCTaHOBJIEHHOMN
IporpaMMoil Mo XMMHMU O0s3aTeNbHOW (MHBApPUAHTHOM) COCTAaBIAIONICH conepKaHHus y4eOHOTro



npeamera «XUMHs» OCTaéTcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHBHOM COCTAaBIIAIOLICH, KOTOpas
JOJKHA OTMPENENAThCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO Mpoduist o0yueHus.

B cootBerctBuM ¢ xoHuenTyanbHbiMU nosoxeHussMu GI'OC COO o Ha3HAuE€HUU MPEIMETOB
0a30BOr0 M YrIyOJIEHHOTO YpoBHEH B cucteme AuddepeHInpoOBaHHOTO OOY4YEHHUST Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHMs XHWMHUSI Ha YpPOBHE YIIyONEHHOTO W3Yy4eHHUs HANpaBieH Ha
pealin3aluio TPEeeMCTBEHHOCTH C MOCEAYIOUINM 3TAloOM MOJIyYeHUs XUMUYECKOro o0pa3oBaHUs B
paMKax H3y4YeHHUs CIEHHUATBbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JHMCIMIUIMH B BYy3aX HU
OpraHm3alusax cpeiaHero mnpodeccHoHanbHOro oOpa3oBaHusA. B 3TON CBS3M u3ydeHUE MpeaMeTa
«XUMUSL» OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha PACIIMPEHUE M YIIyOJIeHHE TEOPETHYECKOH H
MPAKTUYECKON MOJTOTOBKU OOYYaIOIIMXCS, BBRIOPABIIUX ONpeAenEHHbINH npoduiab oO0yueHus, B TOM
YHcie C MEPCIEeKTUBOM IMOCIEAYIOIEro MONIYYeHUsI XUMHUECKOro oOpa30BaHUS B OpraHM3ALUAX
npodeccuoHaibHOrO oOpa3oBanusa. Hapsmy c 3tuMm, B cBere TpeboBanuit PI'OC COO «
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHUS (enepalbHOH 00pa30BaTEIbHONM MPOrpaMMBbl  CPEIHETO
o0uiero oOpa3oBaHUs W3Y4YEHHE MpeaMeTa «XHUMHUS» OPHUEHTHPOBAHO TAKKE Ha pEIIeHHE 3ajad
BOCIIUTAHUSI W  COLHMAJIBHOTO  pa3BUTUS  oOydarommxcsi, Ha  (GOPMHPOBAHHME Yy  HHUX
OOIICHHTEIUICKTYAIbHBIX YMEHHM, YMEHUW paluMoHaNu3aluu Y4eOHOro Tpylda U OOOOIIEHHBIX
CTIOCOOOB JESITEIBHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HaIIPEIMETHBIA XapaKTep.

CocraBngomuMu  mpeaMera «XUMHS» Ha YpPOBHE YIIyONEHHOTO HW3YYEHUS SBIISIOTCS
yrayonéanaple Kypcehl — «Opranmueckas xumusi» u «OOmas u HeopraHudeckas Xumus». [lpu
ONpeieNIeHUH TOJAXOAOB K OTOOPY U CTPYKTYpHOM OpraHu3aldd COJEp)KaHus ATHX KypCOB B
mporpaMMe 1o XUMHH 3a ocHOBY NpuHATH nonoxeruss PIOC COO o paznuuusx 0a30BOTO H
yriayOnE€HHOTO YPOBHEH U3YUEHUS MpPeaMeETa.

OcHoBy conepxkanusi KypcoB «Oprannyeckas XxuMmusi» U «OO0I1as 1 HeOpraHUYECKast XUMHS
COCTaBJISIET COBOKYIMHOCTH TNPEAMETHBIX 3HAHMM M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
U3Y4YEHHUs MpeAMeTa. JTa CUCTeMa 3HAHUI IOJy4yaeT OIpelelIEHHOE TEOPETHYECKOE JOIOJIHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJNBIIMKA 00BEM (PaKTONOTHYECKOro MaTepuaa.
Tak, Ha yrmyOn€HHOM ypOBHE H3YYeHHUS NpeAMeTa oOecredeHa BO3MOXHOCTh 3HAYUTEIHHOTO
yBennYeHUs: 00bEMa 3HAHUNH O XMMHMYECKUX DJIEMEHTaX M CBOWCTBAX UX COCAMHEHMI HAa OCHOBE
paciidpeHuss M yriyOJeHuss NpeICTaBICHUH O CTPOCHHUM BEIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTEKAHUS PEAKLUNA, pACCMAaTPUBAEMbIX C TOUKH 3PEHUSI XUMHUYECKON KMHETHKHU
U TepMOAWHAMMKH. V3yueHue mepuoanyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XMMHUYECKUX
AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHHWYECKHX TMPEACTABICHUSX O CTPOCHHU
aToMa. XMMHYECKasi CBS3b OOBACHAETCS C TOUKHM 3pPEHUS] DHEPreTUYECKUX H3MEHEHUH Ipu eé
o0pa3oBaHUM M Pa3pyIICHUHU, a TAaKXKe C TOUKH 3pPEHHUS MEXaHU3MOB €€ oOpazoBaHus. M3ydeHwue
TUIIOB PEAKIUM TOMOIHAETCST (OPMUPOBAHUEM NPEICTABICHUN 00 3JIEKTPOXMMHUUYECKUX MPOIeccax
Y 3JIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce OpraHnueckoil XUMHH IIPU pACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEIMHEHUH ynensercs ocoboe BHHMaHuE BOIpocaMm 00 3JEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHid.

Oco0oe 3HaueHHE HMMEET TO, YTO Ha COJEp)KaHUE KYpPCOB XHMMHUHU YIIyOJIEHHOIO YPOBHSA
M3YYEeHHUS JIJIS KJIACCOB OMpeNen€HHOro mpoduis (T1aBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIONIHEHUH K OO0IIel cucTteMe NpEeIMETHBIX 3HAHWN) OKa3bIBalOT BIUSHUE CMEKHbIE MPEIMETHI.
Tak, HampuMmep, B COAEpKAHUM TPEAMETa i1 KJIACCOB XUMHUKO-(pU3mdeckoro mpodums 6omibiioe
3HaueHue OyAyT UMETh JIEMEHTHl y4eOHOro MaTepuana no obmei xumun. [Ipu nu3ydenuu npeamera
B JIAHHOM CJIy4ae akIeHT OyZeT cjaeilaH Ha OOIIHOCTh METOAOB IO3HAHUS, OOLIHOCTh 3aKOHOB M
TEOpHil B XUMHUU U B (DU3UKE: aTOMHO-MOJICKYJIIpHAs T€OpHs (MOJEKYJIspHas Teopus B (PU3HKE),
3aKOHBI COXPAaHEHUSI MacChl U HPHEPTrUU, 3aKOHBI TEPMOJMHAMMKH, JIEKTPOJIHN3a, MPEICTABICHUS O
CTPOEHHH BEILECTB U JIPYToe.

B 1O e Bpems B coAep)kaHUU MpeaMeTa Ui KIacCOB XUMHUKO-OMOJIOTHYECKOTOo Mpoduis
OonpIIUil yIEeNbHBIH Bec OyAeT MMETh OpraHuyeckas XuMus. B 3ToM ciaydae mpemnocTaBiisieTcs
BO3MOXXHOCTh ISl 0oJiee OOCTOSTENHHOTO PACCMOTPEHUSI XUMUYECKOW OpraHM3alliy KIETKU Kak
OMOJIOTrMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI,



KaK JINOUABI, OCNKH, YIJIeBOJbl, HyKIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe H
CBOMCTBAX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIIY>)KAT OCHOBOW JUIA
M3YUYEHHSI CYITHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS, TTHILCBAPEHHSL.

B muiane hopmMupoBaHMsi OCHOB HAyYHOT'O MUPOBO33PEHHUS, OCBOEHUS OOLIEHAayYHBIX METO0B
[I0O3HAHUS U ONBITA IPAKTUYECKOIO MPUMEHEHHUS HayYHBIX 3HAHUW M3ydeHUE npeaMeTa «XUMHUs» Ha
yri1y6J€HHOM ypOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C yUCOHBIMU MpEIMETaMHU, BXOSAIUMHU
B COCTaB TpeAMETHBIX obnacteii «EcTecTBeHHO-HaydHble MpeaMmeTs», «MaremaThuka W
uHpopmaTtuka» U «Pycckuil s3bIK U IUTEPATYpaX.

IIpu n3yuenun yueGHOro npeamera «XuMus» Ha yriyOlnEHHOM ypOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO W cpemHero obmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajiaueii MEpBOCTEIICHHOMN
3HaYMMOCTH SBISIeTCS (OPMHUPOBAHME OCHOB HAyKH XHMHHM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKON MAEATEIbHOCTH 4YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOU
KyJnbTyphl. Pemienue 3Toi 3amauM Ha yriayOJI€HHOM YpPOBHE M3YYEHHS MpeaMeTa Mpearnoiaract
pean3almio TaKUX LeNeH, KaK:

e (opMHUpOBaHME MPEACTABICHUI: O MaTepHaIbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTIX MU
[I03HABAEMOCTHU SIBJICHUM IPUPOJBI, O MECTE XMUMUU B CUCTEME ECTECTBEHHBIX HAyK U €€
BeAyIIEH poi B 00eCIIeUeHNH YCTOHYHNBOTO PAa3BUTHS YEIOBEUYECTBA: B PEIICHUH MTPOOIIEM
9KOJIOTUYECKOM, SHEepreTMyeckoil M mnuiieBoil 0e30MacHOCTH, B Pa3BUTUU METULMHBI,
CO3/IaHMM  HOBBIX MaTEpPUAJIOB, HOBBIX HMCTOYHMKOB JSHEPrud, B 00€CIEUEHUU
palMOHAFHOTO TPUPOAONOIL30BaHUSA, B (POPMHUPOBAHMM MHPOBO33PECHUS M  OOIIEH
KYJIBTYypbl YEJIOBEKa, a TaKK€ 3KOJIOIMYeCKM OOOCHOBAaHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpELE;

® OCBOCHME CHUCTEMBI 3HAHUM, JIEKAUX B OCHOBE XUMUYECKONW COCTABIISAIOILEH €CTECTBEHHO-
HAayyHOM KapTUHbI Mupa: (yHIAMEHTAIbHBIX IOHATHUN, 3aKOHOB U TEOpPUH XUMUH,
COBPEMEHHBIX IPEICTABICHUN O CTPOEHUM BEILECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAIMOJEKYJSIPHOM, O TEPMOJAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKaHWs XMMHMUYECKHX PEAKLUi, O XWMHUYECKOM paBHOBECUH,
pacTBopax M JUCHEPCHBIX CHUCTEMax, 00 OOIIMX HAayYHBIX NPUHIMIIAX XUMHYECKOTO
IIPOU3BOJICTBA;

e (opmupoBanue y 00y4aromuXcsi OCO3HAHHOIO MIOHUMaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMHUYECKHUX 3HAHUU JUIsI OOBSICHEHUS KIHOYEBBIX MAEH U MpoOjIeM COBpPEMEHHOW XMMUM,
s OOBSICHEHUS M TPOTHO3UPOBAHUS SIBIEHUH, HMEIOIMIUX €CTECTBEHHO-HAyYHYIO
MPUPOAY; TPAMOTHOTO pELIEHUs MpoOJeM, CBSA3AHHBIX C XHMMHEW, MPOTHO3UPOBAHUSA,
aHaJM3a U OLEHKU C TMO3UIMH HKOJOrMUecKoil O0e30MacHOCTH MOCHIeACTBUN OBITOBOM U
MIPOU3BOJCTBEHHON JAEATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHYECKHM IIPOU3BOJACTBOM,
UCIOJIb30BAaHUEM U NIEPEepabOTKO BELIECTB;

e yrioyOJeHHe MNPEJCTaBICHUH O HaydyHbIX METOAaX IO3HaHUS, HEOOXOIUMBIX JUIS
MPUOOPETEHUsI YMEHUII OpPUEHTHUPOBATHCS B MUPE BELIECTB U OOBSICHEHMS] XMMHUECKHUX
SBJICHUH, UMEIOIIUX MECTO B NMPHUPOAE, B MPAKTHUUECKON NIEATENBHOCTH U MOBCEIHEBHOMN
KU3HU.

B nutane peanuzanuyu nepBoOuYEpeHBIX BOCIMTATENbHBIX U PAa3BUBAIOIMX (YHKIMHA IETOCTHOM
CUCTEMBI CpelHero oOuiero oOpa3oBaHUs MpPU H3YYEHUU MpeAMeTa «XHUMHUS» Ha YIIIyOJIEHHOM
YPOBHE 0CO0YIO aKTyaJlbHOCTh PUOOPETAIOT TaKKe e U 3a7auHl, KaK:

e BOCHUTaHWe yOeXIEHHOCTH B MO3HABAEMOCTH SIBIICHUI MPHUPObI, YBAXKEHHS K IPOLECCY
TBOpPUECTBA B O0JACTH TEOPETUYECKMX U TNPUKIATHBIX MCCIEAOBAaHUNH B XHMHH,
(dbopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKH;

® pa3BUTHE MOTHBAIMM K OOYUEHHIO M TIO3HAHMIO, CHOCOOHOCTEH K CaMOKOHTpPOJIIO W
CaMOBOCITUTaHHIO HAa OCHOBE YCBOCHUS OOIIEYEIOBEUECKUX [IEHHOCTEH;



e pa3BHUTHE NO3HABATEIHHBIX WHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOy4Jaroruxcs, (GOPMHUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIIEHHUS K CaMOOOpa30BaHUIO U
HETNpEepbIBHOMY  00pa30BaHMIO KaK YCIOBHIO YCHEITHOW NIpodecCHOHATBHOW U
OOIIECTBEHHON JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
MOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,

e (opMHUpOBaHME YMEHUH ¥ HaBBIKOB pa3yMHOTO IPHPOJIONOIBG30BAHMS, Pa3BUTHE
9KOJIOTUYECKOH KYJIBTYPBI, IPHOOPETEHHUE OIBbITA OOIIECTBEHHO-TIOJIE3HON YKOJIOTUIECKOM
JeSITeTbHOCTH.

OO1miee YnCIIo YacoB, MPEIyCMOTPEHHBIX JIJISl U3YUEHHS] XMMHUU Ha YIIyOJICHHOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapnser 204 ygacos: B 10 kmacce — 102 vaca (3 ywaca B Henmeno), B 11
kiacce — 102 ygaca (3 yaca B Heenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COEIUHEHMII.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriaepoja. XMMHUYECKas CBS3b B OPraHUYECKUX COCIUHEHHUSX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkpbIBaHMs aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBsaA3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
opranuueckux BemiecTs. [lonsrtue o cBOO0JHOM paauKaiie, HyKJIeo(uiie u 3eKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABIICHUS O CTPYKTYPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPraHUUYECKUX COECTUHEHUN.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (HOPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael u3omepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKIIATypa OPraHUYEeCKUX
coequaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W KkjnaccuuKanus ~— OpraHM4eckux  peakuumi.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUU.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3LamMu OpraHM4ecKuX BELIECTB M MaT€pUallaMUd Ha WX OCHOBE, OIBITHI O IPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOYyIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuid psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -TMOpUAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCcKue CBONCTBA ATKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETUIPUPOBaHUS,
IUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, LHUKIOOyTaH) M OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKII0AIKAHOB.

Ankensl. 'oMmosiorudeckuit psii alkeHoB, o0mias ¢popMysa, HOMEHKIATypa. DJIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l“I/I6pI/IIII/ISaI_II/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ousznueckue
CBOMICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUH IPUCOEAVHEHMS, 3aMEIICHUS B 0O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHHE AIKEHOB.

Ankaguensl.  Knaccudukanmss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOEGHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco6bI nostyyeHust 1 IPUMEHEHUE alIKaJHeHOB.



Anxunbl. 'oMonornyeckuii psia anakuHOB, 00mmas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHMHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEANHEHUS, AUMEPU3allMu U TPUMEpHU3alluu, okuciaeHus. KucioTHble cBONWCTBA alKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoaopoasl (apeHsr). 'omomornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpHEHTHPYIONMIEM JIEHCTBHM 3aMECTHTENCH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszamuss  ctuposna. CrnocoObl  HOMyYyeHUS W NPUMEHEHHE  apOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnoud. BzaumonelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHSATHE O METalIoOpraHHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHne TalOTEHIPOU3BOIHBIX YIJIIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAIIbHBIE METOJbl M3y4YEHHMs BEIIECTB M MX IpPEBpallleHUud: H3y4YeHUE
buznyecKuXx  CBOMCTB  YITIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajusi, B3aWMOJICHICTBME alleTHJIeHa C aMMMa4HbIM pPAacTBOPOM OKCHAA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAacC, Kay4yKOB W DPE3UHBI, MOJIEIMPOBAHUE MOJEKYII
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpUMepe MeTaHoJla U
staHoia). ['oMonorudyeckuii pss, odmias Gpopmyna, nsoMepus, HOMEHKJIATypa U KiaccuuKarms.
dusnueckue CBOWCTBA MpEeAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHbIE CBSI3M MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWU 3aMEelIeHMs, Jerujparalu,
OKHCIICHHs, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYecKUMH Kuciaoramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CcIUPTHL. [leficTBHe 3TaHONA M METaHOja Ha OpraHU3M YeJlOBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoroaToMHBIE CHOUPTHI — OSTHIICHTIMKOIL W TIUIepuH. Du3nueckue M XUMHUYECKHE
CBOWCTBA: peaKIMM 3aMEIleHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHHYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienne o MexaHu3Me
peakuuii HykieoduabHOro 3amerienus. JleiictBue Ha opranusm yenoBeka. CriocoObl MOTyYEHHS
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IbHOTO spa.
Ouznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMydeHUS W IMpHUMEHEHHe (eHoma.
®denondopManbaeruaHas CMOJIa.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUa0B M KETOHOB, olmas ¢opmyna,
M30MeEpPUSl M HOMEHKJIarypa. PU3MyYecKue CBOMCTBA ajbJETMI0B M KETOHOB. XHMHUYECKUE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE allbIEeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs] W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiartypa. Dusnueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XMMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUN, PEaKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpele.

XKupsr. Ctpoenne, pusnyeckrne U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAECPIKALIMX OCTATKH HEMPEISNIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a4 KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTepuctuka yriaeBojaoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PYyKTO3a, Tanakro3a, pubo3a, Ae30KCcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNBACTUIAHOW TIpyNIN, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTaHaBIUBaloUMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmajia, TJUKOI€Ha U Leuioyo3pl. (Pdu3nueckue CBOICTBAa Kpaxmajga M IEJUIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa 1IEJITI0JI03bl: TUAPOIIN3, MOTYydeHHE 3(PUPOB LEeTI003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCHepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB U MUX IMPEBPALICHUI: pacTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHOJIA C HATPUEM, OKHCIIEHHE ATHIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusi (BO3MOXHO HMCIOJIb30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbaeruasl (¢ ruapoxkcuaom nuamMmmuncepeopa(l) u rugpoxkcuaom Meau(ll)), peakmus roumeprHa
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonelicTBie Kpaxmania ¢ HOJIOM, PEIICHUE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3GupH.

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHble ammuaka. Kiaccudukauuss amMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHYECKOE CBOMCTBA
ann(paTUUEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOAEUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHca0TOM. CoM aJKuIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psia. CTpoeHue aHwinHa. B3aumHoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHWiIMHAa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMWJIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmunHokucinotel. Homenknatypa u  u3zomepus. OrtaenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOJIU3
HENTUI0B.

benkn kak mnpuponnsle noiaumepsl. [lepBuynasi, BTOpHYHAs M TPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enIKoB B BOJIE, IeHATypalusl OEIKOB IPU HarpeBaHWM, LIBETHbIC peaKlUU Ha OCJIKH, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — IOJMMEPHU3ALU U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTUIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHMUYeCKHe Kaydykud (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHblE (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AJIEKTPOIPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4yyKoB, pELIEHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXIEHHE MOJEKYJISIpHOW (OpMYIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKLUU /WM UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOUH (OpMYJIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XWMHYECKHUX CBOMCTB MJIHM CIIOCOOOB MOJYYEHHMS,
ONpeIeTeHUE AO0JIU BBIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus mMexnpeIMeTHBIX CBsI3€i MpH M3y4YeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €eCTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHUE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJINW3, CUHTE3, Kiaccu(uKaius, HaOII0JeHHE, HW3MEepEeHHUe, SKCIEPUMEHT, MOJEb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHWE BEIIECTBa, (PU3HUECKUE BETUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.



buonorus: xnerka, opranm3M, dKocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUA, OpoxeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexHONOTHs: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AieMeHT. M3otomnbl. CTpoeHUEe 3IEKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE 4YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opourtanu. Kimaccudukammss XUMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-omementsi). Pactpenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOUTANISIM. DJIEKTPOHHBIE KOH(QUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHHH, 3JIEKTPOHHBIC
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuogumyeckas cucrema xumuueckux »saemeHtoB [I.M.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEl CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEHIECTB MO TpyIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U jyivHa cBs3u. [lonsipHOCTD, HANIPABIECHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpatHbie
cBs3u. Bogopoanas cBsizb. MeXMONIEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpPE COCAMHEHUN AIIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JIUTAH/ABl. 3HAYCHHWE KOMIUIEKCHBIX coenuHeHud. [lonsitue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MONEKyIsIpHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTALITUYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mictuanbie pacTBopsl. [IpencraBienne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BbIpaXXeHHsI KOHIICHTpPAIMM pPACTBOPOB: MaccoBasi JOJs BeEUIECTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HachlllleHHble W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMOcTb. Kpucraminoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBHATBHBIE HA3BAHHS
OT/IENIbHBIX MPECTABUTENIEH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKoi XUMHUHU. 3aKOH
COXpAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsax. TernoBsie 3QPEKTH XUMHUESCKUX peakiuil. TepMoXuMHUYecKue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW PeaKIny, €€ 3aBUCUMOCTh OT Pa3inyHbIX GakTopoB. ['oMoreHHBIC
U TeTepoTreHHbIe peakinu. KaTtanmus u kaTanm3aTopsl.

OOpatumbie ©  HeoOpaTHMbIE peaknud. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HAa TIOJOXCHUE XHUMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTpAlMU BEIECTB, y4yacTBYIOLIUX B peakuuu. [lpunuun Jle
[Tarensbe.



DOnekrponuTtnueckas gucconuanus. CuipHble W cliadble  AIeKTpoiuThl. CTeneHb
nucconuanuu. Cpena BOJHBIX PAacCTBOPOB: KUCJIOTHAsl, HEWTpasbHas, IIesouHas. BogopoaHbrit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHMCIHUTENbHO-BOCCTAHOBUTENNbHBIE peakuuu. CreneHb OkucieHUus. OKHUCIHUTENb U
BOCCTaHOBUTENb. lIpormeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOJ] 37IEeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: Ppa3lIoKEHHE
MEPOKCUJA BOJIOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTALIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOrO OOMEHa, OIpeesieHHe Cpeasl PacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMuUyeckux a3yeMmeHros [I.M.
MenneneeBa U OCOOCHHOCTH CTpOEHHS MX aroMmoB. (Dusnyeckue CBOICTBA HEMETAJUIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuyenue, gusnyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ mapuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCOUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMXYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOJTy4YeHHUs, (PU3NUYECKHMEe W XUMHYECKUE
cBOMCTBAa. AMMHMaK, HUTpUIbl. OKcHIBl a30Ta. A30THCTass M a30THAs KHUCJIOTHI U HX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta M €ro CoeaMHEHHil. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Pochuasl u Qochun. Oxcuabl docdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AimorpornHble Moaudukanuu. dusmueckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yrompHas kucimota W €€ COMU. AKTHBHPOBAHHBIA Yyroyib, aJcopOIus.
O®ymiepensl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [I[puMeHeHue KpeMHHUS U €ro
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue meramio B [leproanueckoi cucteMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J04eK aTOMOB MeTayuioB. O0mue ¢puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY U TexHHKE. CIUTaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA PpsAfl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIHUs, dNeKTpomeTatyprus. [lonsatue o koppo3uu
MeTay10B. CriocoObl 3aIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, GU3NIecKue ¥ XMMUYECKHE CBOMCTBA, TPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leproguueckoit cucTeMbl XUMHYECKHX
AIIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUSI.

AJNIOMHMHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuogunueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nuecKkue U1 XMMUYECKHE CBOWCTBA XpOMa U €ro coeauHeHur. OKCUIIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®usznueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxunenmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHui. OKCUabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

®u3nuecKkue U XMMUYECKHE CBOMCTBA MeaH U €€ coequHeHui. [lonyuenue u npumeHeHue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHBIE METO/bl H3YyYEHHsS BEUIECTB U MX NPEBPALICHUN: HU3YYCHHE
00pa3IoB HEMETauIoB, TOpeHHe cepbl, (Gocdopa, xkenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIIOJIb30BAHHE BUIEOMATEPHANIOB), B3aMMOJEICTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHMS U IIMHKA C
pacTBOpamMH KHUCIJIOT U IIEJIOYEH, pElIeHHE SKCIIEPUMEHTAIBHBIX 3a/ad 1o TeMaM «['aJoreHsn»,
«Cepa u e€ coeAMHEHUsI», «A30T U Pochop U UX COeAUHEHUD», «MeTaulbl TJIaBHBIX MOATPYII,
«Mertasibl TOOOYHBIX MOATPYIIID.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieyeHMH yCTOWYMBOIO pa3BUTHUS uyenoBedecTBa. [IoHATHE O HAyuHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAay4yHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CIOCOOB! MOMYYEHHs BaXKHEHUIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoia). [IpoMblnieHHbIe
CHOCOOBI MOTYYEHHUSI METAJIOB M CIUIAaBOB. XMMHMUYECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero rnocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMus W 370pOBbe 4YelloBeKa. JlekapcTBeHHbIe cpencTtBa. [IpaBuia wHcnosb30BaHMA
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUM B pa3BUTUU MEIULIMHBI.

XUMUS UM OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Poib Xxumuu B obecriedyeHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBONW XMMHH B TOBCEHEBHOMN KU3HHU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, Kepamuka. Matepuansl
JUISE 371eKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUIECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKlUHu, €cld OJHO M3 BEILIECTB JIaHO B BUJE pacTBOpa C
OonpeAenEéHHOM MacCOBOM JIOJI€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAllUM BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJAa IMPOJAYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3yYEHUU OOIIEH U HEOPraHUYECKOH XMMHHU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK U NOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®usnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJNa, YHEPreTHUYECKHU YPOBEHb, BEIECTBO, TEJO0, OOBEM,
arperaTHOe COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUsl, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XuMHU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, THINEBas MPOMBINUICHHOCTh, (apMareBTu4yecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHU

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE 00YYaIOUIMMUCA POCCUHMCKOM Ipa)1laHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIPEICIICHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXcCs
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBujiaMd WU HOpPMaMM IOBCIACHHA, HAJIUYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IIJIaHBbI.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT c(hOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHYECKOM JEATEIIEHOCTH 00YUYAIOIIMXCS B TMPOLIECCE peaTn3alliu
00pa30BaTeIbHON JAEATEIbHOCTH.

JIM9HOCTHBIC PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUPOBAHHOCTH
OIbITA MMO3HABATEIbHON U MPAKTHUECKON JEATEIbHOCTU 00yUaroIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

MNpeaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH ITPHU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
peleHUH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI JPYIHX
IPY aHaJIU3€ pa3IMYHbIX BUJOB YU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEJUI0 OTEUYECTBEHHOM
XHUMHU;

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUUYECKOI'O MPUIIOKEHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTaT IJIUTCIbHBIX Ha6JIIOI[eHI/II>'I,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABAaTENbHBIX MOTHBOB B TMIOJNyYEHHH | TIOCIEAYIONIEM AaHaJH3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEJICHHUS;

CHOCOOHOCTH OIICHUMBATh CUTyalluHW, CBA3aHHBIC C XHUMHUUYCCKMMHU ABJICHUAMH, U
OPUHUMATh OCO3HAHHbBIE DELICHUs, OPUEHTHPYICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJCHHWE M TMOCTYNKH CBOMX TOBAapHILEH ¢ MO3UIMH
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0poBOrO M Oe30macHoro obOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBwiI 0€30macHOTO OOpaIieHusi C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



OCO3HAHUS TOCIICJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJIICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIbCKOW JICSITCIIBHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3aJad COLHAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBOKECHUS K TPYAY, JIOJSM TpyAa U pe3yjbTaraM TPYJI0BOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TPAaeKTOPHH OOpa30BaHMS,
Oynymiei npodeccuu U peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIeCTBa,

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTHUYECKHU 1€1eCO00Pa3HOr0 OTHOMIEHUS K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHON U COLIMATIBLHOM Cpe/ibl;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HEMPUSATHS IEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JICMCTBUM U NTPENOTBPAILATD UX;

HaJIU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIILUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJCOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YyPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON TIPAKTHUKH;

MOHUMAaHUA CHeUU(PUKA XUMHUU KakK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBIeHHs 00 OKpYKaroIeM
MHpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHON POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPHbI, B PEIICHUN TI00aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00€ecTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJB30BaTh MONy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBICHWN OKPYXAIOIIET0 MHpa W TMPOUCXOISAIHNX B HEM H3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TaHHBIX
C TIENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJIsl PELISHUs TPOOIeM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHWI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHbIX cpepax npodeccuoHaTHLHON
JIeATEIIHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI 1O XMMHU Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HAYMMBbIC JUIT (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexmpenMeTHbIe) 0OLIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTus, SIBICHUE, MPOIEeCcC, CHCTEMa, HAyYHBIH (PaKkT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHE);

YHHUBEpCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATUBHBIE,
peryiasaTHBHBIC), oOecneunBaronyie (GOpMUpOBaHHE (YHKIMOHAIBHON T'PaMOTHOCTH U
COLMAIbHOW KOMIIETEHIIMH 00y4aromuxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBIC NEHCTBHSI B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU y4E€OHBIMHU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHC;

ONpeCIATh LEIN JeATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTECPHH MX JOCTHIKCHMS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IIPH OCBOCHHMHM 3HAHWKW HPHEMBI JIOTHYECKOTO MBIIUICHHUS: BBIICIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHI WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIIOJb30BaATH
COOTBETCTBYIOIIME MOHSITHS JJIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJId KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHfI;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTh JIOTUYECKUE pacCyKIeHHUs (MHIYKTHBHBIE, JAE€IyKTHUBHBIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TTPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MMO3HABATCJIIbHBIX W MPAKTHYCCKUX 3adad, NPUMCHATHL HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XUMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHil;

dbopMyTUpOBaTh MEMM H 3aJa4d  WCCICAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSTENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ THUIIOTESEI IO IMPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS M TIPOBEACHHUS YUCHHUECKHUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMECHHS HAOIIOaTh 32 XOJOM IPOIECcca, CaMOCTOSITEIILHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpOBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICJIOBAHMS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTIaHHON
pabore;



npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENbCKOM M TPOEKTHOH JeATENbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY TIpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KAyeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTHYecKue) 3HAKU W
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYkK/1aeMOl TeMBI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIHHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAaUUEel pe3ybTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO HCCIEJOBAHUIO CBOMCTB HM3y4aeéMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0J€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JeHCTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JEUCTBUN NPU BBINOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYe€HHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha YriyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, WHTEPIpPETAlNH U
npeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 10 MOJTYYE€HUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYalUAX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIIECHBI I10
roJiaM U3y4eHHs.



10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMMHUs» OTpa)aroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAUEHUHW OPraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CIIEUEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM O0€30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHHUKOB JHEPIHMM, B OOECIEUECHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M 3JIEKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToma, TMOpPUAM3ALUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA O0O0BEM, YIIIEPOAHBI CKEJeT,
byHKIIMOHAIbHAS TPYIIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpUSl CTPYKTYpHas M HPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOJAEpKAIUE
OpraHMYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckui 3axon JI. M. MenneneeBa, Teopus CTpPOCHUS
opranmyeckux BemecTts A. M. byrnepoBa, 3aKOH COXpaHEHUS MAacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEICTABICHUS O MEXaHU3Max
XUMHUYECKMX pEeaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHHM aTOMOB M TPYII aTOMOB B MoJeKylaxX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuenTanTsl | u |l poma); dbakronorudeckue cBeneHUS O CBONCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUNAX XMMHUYECKOTO
NPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOA, IepepaboTKu HedTn);

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATH XapaKTepHbIe MPU3HAKN OHATUN, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABIICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peakUMid M pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IOCPEACTBOM  COCTaBIIEHUS  DJIEKTPOHHOTO
OayaHca JTHUX pEaKIWW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJIEHUS UX TOJHBIX U
COKpAILEHHBIX MOHHBIX YpaBHEHUII;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpraHMYeCKHWX BEIIECTB JUIsl WJUIIOCTpAlluU  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUH: yCTaHABINBATh MIPUHAJUICKHOCTD U3YYEHHBIX OPraHUYEeCKHX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucrteMarndeckoit HomeHkinarype (IUPAC) i mpuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TIPEJCTABUTENEH OPraHWYECKUX BELIECTB (DTUJIEH, alETWIEH, TOIYOJl,
[JIMLEPUH, STUJICHIINKONIb, (eHosn, QopManbaerua, amneTaablIeru, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUMHOBAs, NAJIbMUTUHOBAas KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COoeIMHEHUAX (KOBaJeHTHAasl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHUS TNPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIIKAHOB, AJIKEHOB, AJKAJHEHOB, AJIKMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIeBOAOB (MOHO-, IU- U MOJIHCAXaPUIIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIH ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HAa KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHHH OT KpaTHOCTU M THUIA
KOBaJIEHTHOM CBS3HU (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOIAHOIO CBHIPBS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJIAQJICHUS CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAY4YHBIX METOJaX
MO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIC  OMNEPALMA  MBICIUTEIHLHOU
JESTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLICHHE, CHUCTEMAaTH3alUI0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /IJIsl M3yUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NPEJCTAaBICHUSIMA JIPYTMX E€CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHUYECKON XUMHUU AJisi OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHHUM, UMEIONINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH pPacyEThl MO XUMHYECKUM QopMmyaaM U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIUMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUYECKON (DOpPMyIbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOM 0€30IacHOCTH MOCHEACTBUS OBITOBOM M NPOU3BOJICTBEHHOH JEATENbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
HKCHEPUMEHT (TIOJTy4e€HHE U N3yUYEHHUE CBOICTB OpraHMYECKHX BEIIEeCTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pelleHHe OSKCIEePUMEHTAIBHBIX 3a/ad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHMeM TMpaBWil  O€30MacHOrO  OOpallleHUus C  BeleCcTBAaMU U JIaOOpaTOpPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUSA, NMPEICTABIATh B pasiIu4yHOil (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOnroAaTh MpaBWila HKOJOTUYECKU IIeIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXKAloUleW HPUPOAHON cpenbl U
JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBMSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch mmoka3arens [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3A;



c(OPMHUPOBAHHOCTh YMEHMIA: OCYHIECTBIATH IleJICHANPABICHHBIA IMOMCK XMMHUYECKON
MHQOpPMALlUU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
mMaccoBoil HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUUECKH AaHATU3UPOBATH XHMHUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABIEHHON y4eOHOM
3a/1a4en.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHHYeCKash XUMUS
OTpaXKaroT:

c(OPMHUPOBAHHOCTD MPECTABICHHUA: O MaTEpPHAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOABI, O MECTE U 3HAYCHHM XUMHHU B CHUCTEME €CTECTBCHHBIX
HayK U e€ pojii B 00ECIIEYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEIICHUH MPOOIJIEM 3KOJIOTUYECKOM,
SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B PAa3BUTHMM MEAMLUHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OSHEpruM, B  OOECNEYEHUH  pAIMOHAIHLHOTO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIe;

BIQJICHUE CUCTEMOHW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoIINe
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, ]P0 aTOMa, U30TOIIbI, IEKTPOHHAs 000I04YKa aTOMa, S-
, p-, d-aromMHBIC OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOPHIU3ALs
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBfA3b (KOBAJEHTHAas, MOHHAs, METaJUIM4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PEIETKA, XUMHUYECKas PEAKLUs, PACTBOP, JJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOJIHBIM  IOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOU YPPEKT XMMUIECKON peaKIiy, CKOPOCTh XUMUYECKOM
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpHUs 3IJIEKTPOJUTHUYECKOU
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIUE B OCHOBE IOHUMAHMUSA NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKHUX SIBJIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHUS O MEXaHU3Max
XUMHYECKMX peakluid, TEepMOJUHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUs, O XMMHYECKOM pPABHOBECHH, pacTBOpaXx M  JHUCIEPCHBIX  CHCTEMAXx;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOM JEATENIbHOCTH 4YelOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME INOHATHUS NPU ONHCAHWM HEOPTaHWYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHSI MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENIeNATh BaJICHTHOCTh M CTENIEHb OKUCIEHUS XUMUYECKHX
AIIEMEHTOB B COEIMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHAasl, MOHHAs, MeTajlInyeckKas,
BOJIOPOJIHAS ), THIT KPHUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peIméTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCH(PHUIMPOBATh: HEOPraHMYECKHE BEIIeCTBAa MO HX
COCTaBY, XMMHMUYECKHE PEaKLMU IO PA3IUYHBIM NPHU3HAKAM (YUCIY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHUCICHHs 3JIEMEHTOB,



00paTUMOCTH, YYaCTHMIO KaTajiu3aTropa U JAPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS M
KPUTEPHH IS KJIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKphIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenpgeneeBa U JIEMOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYID U
IPOTHOCTUYECKYIO (YHKIINU;

c(OPMHPOBAHHOCTb YMEHMM: XapaKTE€pHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuonnmueckon cucremsr [I.H.
MenneneeBa, UCHONIB3Yysl MOHIATHUS «IHEPIETUUYECKUE YPOBHUY», «IHEPIETUUYECKUE IOLYPOBHMY,
«S-, p-, d-aroMHBIE OpOUTaNM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMMYECKMX O3JIEMEHTOB M UX
COEQMHEHUH 10 niepuojaM u rpynmam llepuoguueckoii cucremst /. 1. MenaeneeBa, BaJ€HTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEILECTB Pa3JIUYHBIX KJIACCOB, NOATBEP)KIATh CYIECTBOBAHME I€HETHYECKOU CBA3U
MEXy HEOPTraHMYECKMMU BEIIECTBAMHU C IIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCpeICTBOM COCTABJICHMSI 3JIEKTPOHHOIO OajlaHCa 3TUX peakluil; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
THJIPOJIM3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHX
peakuui ¢ y4€TOM HMX DHEPreTUYECKUX XapaKTEPHUCTHUK, XapakTep W3MEHEHMS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3iMuYHBbIX (PaKTOPOB, a TAK)XKE XapaKTep CMEIICHUs
XUMHYECKOI'0 PABHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuniun Jle [llatensbe);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUYECKUE PEaKLUH, JekKalUe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKUX BEILIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTD BJIa/IEHUS] CUCTEMON 3HaHUI O METOJaX HAYYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs NPUMEHSTh 3TH 3HAHUS NpU
HKCIEPUMEHTAIbHOM HCCIEAOBAaHUN BEIIECTB M JUId OOBSCHEHHS XHMHMUYECKUX SIBJICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEI0BEKA U B IIOBCEJHEBHOM KU3HY;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATHUH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTpAIUs»; MAcchl BEIECTBA WM 00bEMA raza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YUYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(eKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO MOKa3aTels paCTBOPOB KUCIOT
U IIeNoYell C M3BECTHOM CTEMEHbIO JUCCOLMALMHU; Macchl (00bEMa, KOJIUYECTBA BEILECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JIaHO B HU30BITKE (MMEET MpHUMECH); JOJIU
BBIXO/Ia MPOJYKTA peakuu; 00bEMHBIX OTHOLLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUH
HKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BELIECTB C ITOMOILBI UHIUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON pEaKIUH, pelIeHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «Metamisl» u «Hemeramisl») ¢ coOI0AeHUEM MpaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00paTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH



[eNb HWCCICNOBAHUS, TMPEACTABIATh B pPa3IUyHOM (opme pe3yabTaThl AKCIICPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COOMIOATH MpaBUia MOJIH30BAHKUS XUMUYECKOWU MOCYIAON U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
10 BBINOJHEHUIO Ja0OpAaTOPHBIX XHMHYECKHX OIBITOB, SKOJOTHYECKU LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBBS,
OKpYXKarolle NPUPOJHOW Cpeabl M AOCTHKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATH
ONaCHOCTh TOKCHUYECKOTO JEHCTBUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKUX
BEILIECTB, TOHMMAs cMbIca nokaszarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALlMK B Pa3IMYHBIX MUCTOYHUKAX (HayyHas W ydyeOHO-HaydHas JHUTEparypa, CpeAcTBa
MaccoBoil uHGopMmanuu, WHTepHET U [pyrue), KPUTHUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpOopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3aJa4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKaneckue o0pa3oBaTe/bHbIe
padoThI padoThbI pecypesI

Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
L1 crpocmuroprarmmace costmmerntt A. M 5 BuGmorera LIOK

' P p A T https://m.edso0.ru/d69df650

bytneposa

Hroro mo pazueny 8

Paznea 2. Yruesoaopoasl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK

' LUKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnoreka [JOK

' AJIKaUEHb], aJTKHHBI https://m.eds00.ru/d69df650

bu6nmoreka [JOK

2.3 ApomaTryeckue yrieBoaopoIbl (apeHsl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnnorexka [JOK

' nepepadoTKa https://m.edsoo.ru/d69df650
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1 bubmorexa LHOK

' P AHHBIC YTICBOAOPOL https://m.eds00.ru/d69df650

Hroro no paszneny 35

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

bubmuorexa [JOK

31 Crutpret. Benon 1 . https://m.eds00.ru/d69df650
32 xorom. Kepbomome xuenorss. Cromanse 21 ) BuGmiorera L1OK

' P ' https://m.eds00.ru/d69df650

3¢upsl. XKupbl
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bu6mmoreka [IOK
33 YraeBomt ¥ 1 https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

bu6mmoreka [IOK

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2 https://m.eds00.ru/d69df650

Hroro no pazgeny 12

Pa3zaeu S. BeicokoMOJIeKYIsIDHBIE COeIMHEHUS

bubmuorexa [JOK

5.1 BriCOKOMONIEK YIS PHBIE COEAUHEHUS 6 1 https://m.edsoo.ru/d69df650

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3akon Bubnorexa [IOK
1.1 u [lepuonueckas cucTeMa XUMHYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crpoenue BemiecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 KHMHYECKHE PeaK UK 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3znen 2. Heopranuueckasi Xummusi
bu6mmoreka [IOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HbL
31 MeTtoabl 103HaHUS B XUMUHU. XUMHS U 9 bu6mmoreka [JOK
' JKA3HD https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne Tema Komriecrso tacon Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Ma ypoxa Bcero Kontponbueie  Ipaxruyeckue u3yueHusi oOpa3oBaTeJbHbIE PecypcChl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpraHUYECKON XHUMUH,
HI[))G,I[CTaBJ'IeHI/Ie 0 1 bubmorexa LIOK
https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPTraHUYECKUX COCTMHCHHIMA
DJIEKTPOHHOE CTPOCHUE
aToma yriepoja (OCHOBHOE U
B036y>Kyzr[éH§o); C(()CTOSIHI/I}I). 1 bubmaorexa LIOK
https://m.edsoo0.ru/Oce6fd4c
BasneHTHbBIC BO3MOXXHOCTH
aToMa yriepoja
XuMHYEcKas CBS3b B
OPTaHUYECKUX COCTMHECHUSIX.
er)exaHmMH 06pa3I(l)BaHI/I}I 1 bubmmorexa LIOK
N https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBS3H,
CrocoObl pa3phiBa CBsI3eH
Teopus ctpoeHust
opra?HqucFI)mx COEIMHEHU 1 bubmorexa LOK
https://m.edso00.ru/9e595ch8
A. M. bytneposa
Buaer nzomepun:
CTPYKTYpHas,
MPOCTPAaHCTBEHHAS. 1 bubnuoteka [JOK
OneKTpoHHbIE AP HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX
COEIMHEHUI
IIpencrasnenue o BuGmmorexa IJOK
KJIacCU(pUKALUU U 1

CHUCTEMATHYCCKaA

https://m.edsoo.ru/c212dd21
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https://m.edsoo.ru/0ce6fd4c
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nomenkiarypa (IUPAC)
OpPraHMYECKHUX BEIIECTB

Knaccudukanus peakuii B bubmuorexa [JOK

7 . .

OpPraHu4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaTusanus u bu6nmoreka [IOK
000011IeHHE 3HAHUIT 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUI
psn, obmias ¢popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubmmoreka [IOK
9JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYI

10 DdusznyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
CBOMCTBa aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenne akaHoB B

11 npupoze. CriocoOsl bubnmnorexka HOK
HOJTyYEHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: o01mas
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnmnorexka HOK
CTPOCHHS M XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI
MOJTyYeHUs U TIPUMEHEHUE
Pemenue pacuérHbix 3amau
Ha ompe/ielIeHNe
MOJIEKYIISIPHOUM (OPMYIIBI

13 OpPTraHUYECKOTO BEIECTBA MO bubnuotexa [JOK
MAacCOBBIM JOJISM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/IAIIUX B €T0
coctaB. CucreMaru3anus u
000011IeHrEe 3HAHUH I10 TEME

14 AJKeHBI: TOMOJIOTHYECKU I but6mmorekxa [JOK



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

psn, obmias ¢popmyna,
HOMEHKJIATypa, SJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CTpyKTypHast ¥ IIUC-TPaHC-
MU30MEpPHSI aJTKEHOB

duznueckrue 1 XUMUYECKUE

https://m.edsoo.ru/273b0ale

bu6nuoreka [IOK

15 cBoiiCTBa aIKkeHoB. [pauio https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 CriocoOsblI MoTy9eHus 1 bubmuorexa [HOK
IPUMEHCHHE AJIKEHOB https://m.edso00.ru/665dc058
[TpakTuueckast padorta Ne 1

17 no teme "[lonyuenue bubnmnorexka HOK
STHJICHA U U3yYEHHUE €T https://m.edso0o.ru/0941eed8
CBOMCTB"
Pemenne pacy€THbIX 3a1a4

18 Ha OIpeJIeIICHUE bu6nuoreka [IOK
MOJICKYJISIpHOU (pOpMyJIBI https://m.edsoo.ru/e9ead921
OpPTaHHYECKOT0 BEIIecTBa
AJKaueHBI: COMPSIKEHHBIE,

19 xywyanposarmsie BuGmaorexa LIOK

: https://m.eds00.ru/04298c0a

OcOo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHUS

20 XuMHU4YeCKHue CBOMCTBA bu6mmoteka [IOK
CONPSDKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsbI ony4eHus u bubnmoreka [JOK
NPUMEHEHHE aJTKaJINCHOB https://m.eds00.ru/1aa81660
AJKAHBI: TOMOJIOTHYECKHIMA
pan, obmas hopmyna, bu6mmoreka [JOK

22 HOMEHKJIaTypa, AIEKTPOHHOE

Y IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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¢buznyeckue cBoiicTBa

23 XuMHYECKHE CBONCTBA bu6nmoreka [IOK
AIIKUHOB https://m.eds00.ru/23493a93
o4 KauecTBenHble peakiuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CnocoOsI 1oTydeHus u bubmuorexa [JOK
NPUMCHEHHE AJTKHHOB https://m.edsoo.ru/a6f9alea
e | T mo e B 10K
https://m.edso0.ru/5db8e526
peakuu
CucremaTtuszanus u
27 .
00001IeHIe 3HAHWI 110 TeMe
ApeHBI: TOMOJIOTHYECKUIT
psa, obmas popmyina,
HOMCHKJIATYypa. KTPOHH
28 HonpeoClecI)iH}(]:I;aBeiggeTpo > bubmorexa LIOK
https://m.edsoo.ru/a92a7094
CTpOCHHE MOJICKYJ OeH301a U
TOINIyoJa, UX (PU3NYECKUE
CBOICTBA
29 XuMHUYeCKHe CBOMCTBA bubmmoreka [IOK
apEHOB: PEAKIIMH 3aMEIICHUS https://m.edsoo.ru/a4d4alae4
XUMUYECKUE CBOWCTBA
30 apEHOB: PEAKIIUH bubmuotexa [JOK
NPUCOCTUHCHNS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30J1a
31 Oco0EHHOCTH XUMHUYECKHUX bubmuotexa [JOK
CBOWCTB CTUPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbix 3ama4
32 Ha OIIpeIeTICHUE bubmmoreka [JOK
MOJICKYJISIPHOM (HhOPMYJIBI https://m.edsoo.ru/53461a2c
OpPTaHHYECKOTO BEIIecTBa
33 Crioco0bI nostyueHust u bubmuoreka [IOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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IIPUMEHEHUE apeHOB

https://m.edso0.ru/6f717d09

34

['eHeTryeckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

35

36

Pacuérel mo ypaBHEHUSIM
XUMHUYECKUX PEaKLUM.
CucremaTtu3zanus u
000011IeHIe 3HAHWI 110 TeMe

IIpuponnsii ra3. IlomyrHbie
HEe(TsIHbIE ra3bl

37

38

39

40

41

42

Kamennslii yroias u
IPOAYKTHI €T0 NepepadoTKU
Hedtp 1 ciocoOw eé
nepepadoTku. [Ipumenenue
IPOAYKTOB IIEpepadoTKU
HePTH

I'enernueckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
YIJI€BOIOPOOB
l"anorenonpounsBoiHbIE
YIJIIEBOIOPOAOB:
AIIEKTPOHHOE CTPOECHHUE;
pEaKIMU 3aMeIeHus
rajioresa

JleWicTBue 1Ienouei Ha
rajoreHIpoU3BOAHbIE.
BzaumoneiicTrue
JIATAJIOT€HATIKAaHOB C
MarHueM 1 IIHHKOM

CucreMaTuzanus u
000011IeHNE 3HAHUI 10
pazneny "YrieBonopoasr"

bubmuorexa [JOK
https://m.eds00.ru/69b3398hb

bubnnoreka IIOK
https://m.edso0.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bu6nuoreka [IOK
https://m.edso0o.ru/20e89f22



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

KonTponbnas pabota no

bu6nmoreka [IOK

43 teme "YrieBonopoan!"” https://m.eds00.ru/95c9e298
IIpenenbHble OTHOATOMHBIE
CIIUPTBL: TOMOJIOTHYECKUI

S s M
44 ETgé)eOIfIfIL;aM((}J)IZIIZyJZHa’ bubsmorexa LIOK
’ https://m.edso0.ru/df04c5cd
M30MEpHs, HOMEHKIIATYypa,
kiaccudukanus, puznueckue
CBOICTBA
45 i(glel\;gi:;?; SESESEE;HHX bubmorexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
46 SES;ZEZLEZHg;;:;iﬁHLIX bubmaorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOEHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c788b2
XUMUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJIEHTJIMKOJb U TJIMLEPHH, bubnmnoreka [JOK
uX U3NUECKHE U https://m.edsoo.ru/ee4d84aa
XUMUYECKHUE CBOWCTBA

PRS- BuGmaorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
o | o e oy o LOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHoma

51 XHUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
benona https://m.edsoo.ru/037ca5f9

50 CnocoOsI ToTy4YeHus 1 bubnuoteka [JOK

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c
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[TpakTrueckas padota Ne 2.
Pemenue

Bbu6nuoreka [IOK

53 9KCIIEPUMEHTAIBHBIX 3aa4 https://m.edsoo.ru/fd0ced09
no teme "CrupThl ¥ peHonsr"

54 CucreMmaruzanus u bubmuorexa [JOK
00001IEHNE 3HAHUM TT0 TEME https://m.edso0.ru/1810ch9b
AJbACTHIBI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTUYECKHUE PSIJIBI, https://m.edsoo.ru/b139beaa
oOuras popmyna, U3oMepHs U
HOMCHKJIATypa

S5 sscone cnocrn Bufmaorerca LIOK

’ https://m.eds00.ru/c887425c
peaKIuy IPUCOSTHHCHUS

ST xaseomenmme peariun Bufmaorerca LIOK

https://m.edsoo.ru/a393baa9
aJIbJACTHU/IOB U KETOHOB

58 CniocoOsbI mony4eHus bubnmnoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubmorexa [JOK
0COOEHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJIEKYII

50 xapbomomx kneron BaGmaorexa LIOK

. https://m.eds00.ru/700cc87b
dbuznueckue cBOCTBa

5L mporemmix omoccnom BuGmmorexa LIOK

https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCO6CHHOC’£I/I CBOWCTB Butmiorexa [[OK
62 MYpPaBbUHOUN KHUCIIOTHI.

MHoroo6pa3ue kapOOHOBBIX

https://m.edsoo.ru/bb31be71
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KHCIIOT

Oco0EHHOCTH CBOUCTB:
HETpeAeNIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,

bu6nmoreka [IOK

63 JHKapOOHOBIX, https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnor. [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCIOT

64 [ToHsiTHe 0 MPOU3BOIHBIX bu6nmoreka [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d

65 gggﬁzgzlniznﬁe;;ﬂogmx bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxnble 3¢upsl:

66 TOMOJIOTHYECKHH psiJi, oO1as bu6nuoreka [IOK
bopmyia, usoMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 DU3NYECKUue U XUMUYECKHUE bu6mmoteka [IOK
cBo#cTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérubix 3amau:

M0 YPAaBHEHHUIO XUMHYECKON

68 peaxkuu, Ha ONpeeIeHue
MOJIEKYJISIPHOM (OpMYJIbI
OpPTraHUYECKOI'0 BEIIECTBA
[TpakTuueckast paborta No 3.

69 EEEIZI;PI/II?\/ICHTMLHHX 3aga4 Bubmorexa IIOK

" https://m.eds00.ru/486671fb
no TeMe "KapO6oHoBbie
KucoThl. ClioxkHbIEe H3PHUpHI"
70 ?pz%z;:s;fl(e)?zgl\mqemme bubmorexa LHOK
. https://m.edso0.ru/al9c5b98
CBOMCTBA (THUIPOJIN3)
71 OCcoOCHHOCTH CBOWCTB bubmuorexa [JOK



https://m.edsoo.ru/83a08773
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JKUPOB, COJEPKALTUX
OCTaTKHU HEIpPEeACIIbHbIX
JKUPHBIX KUCIIOT. JKUpHI B
pupo/ie

MpEb1a Kak COJU BBICIIMX
KapOOHOBBIX KHUCIIOT, UX

https://m.edso0.ru/b0331922

bu6nmoreka [IOK

72 molouee AecTare. Tlonsrue https://m.eds00.ru/3c566565
0 CHHTETHYECKUX MOIOIINUX
cpeactax (CMC)

I'eneTnueckas cBs3b

73 YTJIEBOJOPOAOB U bu6nuoreka [IOK
KHCJIOPOICOACPIKALIIX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel o ypaBHEeHUAM
XAMHYECKUX PEaKIUi

75 CucreMmaruzanus u bu6mmoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YIIEBOJIOB U Kiaccuuxarms bubmmorexa [JOK
YIJIEBOJOB (MOHO-, TU- U https://m.edsoo0.ru/7a9693al
MOJIMCaXapHU/Ibl)

Monocaxapuasl: GU3HUECKH
77 CB(())ﬁ::);Ba If H§XO)I(?)I€3HI/I: (I:S ) Bubmorexa IOK
https://m.edsoo.ru/b4bdda2d
pupoje
IIpuMeHeHne TIII0KO3bI, €€

78 3HAYCHHE B bubmuotexa [JOK
JKU3HENEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Hucaxapunpl: caxaposa,

79 MajabTO3a U JIaKTO3a. bu6nuoreka [IOK
Haxoxenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuJioB

80 [Tonucaxapuasl: cTpoeHue bubmuoreka [IOK



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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MaKpOMOJIEKYJI, GU3UIECKHE
1 XUMHYECKHE CBOMCTRA,
MIPUMEHEHUE

https://m.edsoo.ru/72a04508

ITonsitre 00 HNCKYCCTBCHHBIX

bu6nmoreka [IOK

81 BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdyeTHsIX 3a1a4
82 muixoia npoiykta peaun bumiorera LIOK
https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MOKHOTO
w | e Buneress LOK
https://m.edso00.ru/08d4364c
pazaeny
KonTtponpsHast pabora o
84 TeMe bubmuorexa [JOK
"Kucnopojaconepxariue https://m.edso0.ru/42c6678e
OpPraHUYeCKUE COCTUHEHUS "
AMUHBL: K1accudukams,
I et e B LOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XuMHU4YeCKHe CBOMCTBA bu6mmoteka [IOK
anmnpaTHIecKuX aMUHOB https://m.edso0.ru/1bc5cf80
81 ocosemmocn e BaGmaorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
38 mpmeencme smamccsx BuGmmorexa LIOK
https://m.edsoo.ru/eal38763
aMHUHOB
AMHHOKHUCIIOTHI: Bubmorexa [IOK
89 HOMEHKJIaTypa H U30MepHs,

¢u3nueckue CBOMCTBA.

https://m.edsoo.ru/d1773e80
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OtnenpHBIC IPEACTAaBUTETN
0-aMHHOKHUCJIOT
XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X

bu6nmoreka [IOK

90 brornorueckoe sHaueHHE https://m.edso0.ru/77df705a
amMuHOKuCIIOT. CUHTE3 U
TUIPOIIU3 TN THIOB
R e Bumorera 10K
DBI; CTPYKTYD https://m.edso0.ru/429e9899
0€eJIKOB
92 XuMH4ecKue CBOICTBA bubmnoreka IIOK
0EJIKOB https://m.eds00.ru/6237306d
A3zoTcoaepikamue
93 Zzzei?{i?{l;iﬂthKJ?:HHOBme bubmaorexa LIOK
A P YK https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosornueckas posib
[IpakTuueckas padbora Ne 4.
94 lslf(li'lleeHII//II?\/[eHTaﬂbHBIX 3a1a4 Bubmiotexa LIOK
P " A https://m.edsoo.ru/8e3c02d1
o TeMe "A30TcoiepKalue
OpraHUYeCcKHue coequHeHns"
[IpakTuueckas pabora Ne 5.
95 IBDIf(I;IiITeeHII//II?V[eHTaJIBHBIX 3a7a4 Bubmiotexa LIOK
P " . https://m.edsoo.ru/bde3fdf6
o TeMe "Pacro3HaBanue
OPraHUYEeCKHX COCTUHEHUN"
96 | tone vAmmeeroomanns BuGmorera LIOK
Jlepratit " https://m.edsoo.ru/ce561bc7
OpPTaHWYECKUE COCTUHCHUS
OCHOBHBIE TTIOHATHA XUMUHU Bubsmorexa [IOK
97 BBICOKOMOJIEKYJISIPHBIX

COECTMHEHUN U METOIBI UX

https://m.edsoo.ru/7aa63ebd
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CHUHTE3a —II0JIMMEpHU3alluAa U

TTOJTUKOHICHCAITHS

98 IInacTmaccel. YTunuzauus u 1 bu6nuoreka [IOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f

00 mmenmeae ko1 Bumuorerca LIOK

’ https://m.eds00.ru/246103ec
Pe3una
BonokHa: HaTypalibHbIE,

100 UCKYCCTBEHHBIE, 1 bubmmoreka [IOK
cuaTeTnueckue. [Tomumepsr https://m.edso00.ru/5963a601
CIICIIMATLHOTO Ha3HAYCHUS
[TpakTudeckas padora Ne 6.

101 l;If(I:I;[IeeI;II//IIi/IeHTaJIBHHX 3a7a4 1 bubmiorexa LJOK

" https://m.edsoo.ru/3aebd77a
o Teme "Pacrno3HaBanue
MJIaCTMACC M BOJIOKOH"
O06o0061IEHNE U
HCcTEeMaTH3aIus U HHOT'
102 ;aiezninagljg TeMzyqe o 1 bubmorexa LOK
" https://m.edso00.ru/6a22b1e8
BricokomonekynsipHbie
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Hata 00pa3oBaTebHbI
/i Beero POJIbHBIE PAKTHYECKHE | Loyopng pa3oBareJ e
padoThI padoThI pecypcbl
1 Atom. CocTaB aTOMHBIX SED. 1 Bu6muoteka [JOK
Xumuueckuit ajeMeHT. M30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 1 bubmuorexa [IOK
aATOMOB, KBAHTOBEIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bubmmoreka [JOK
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 1O 1 bubmmoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
S arowon srewenon » conoson ) Bufimorera LIOK
" https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnnorexa [JOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
7 et snevenmos 1L 1 ) buGaorexa LIOK
o https://m.eds00.ru/16957c01
MemnpeneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
y | i o B 10K
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIECTB MO TPYIIaM U
TeproamMm
9 Cucremaru3anus u 0000IICHIE 1 bubmuoreka [{OK
3HaHUI 110 TeMe https://m.edsoo.ru/8fad2942
10 Buaer XuMHU4eCKO CBSI3H. 1 but6mmorekxa [IOK

MexaHu3Mbl 00pa30BaHUS

https://m.edsoo.ru/5a8072af
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KOBAJIEHTHOM CBsI3U. BogopoiHas
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aHUMOJICUCTBU

BasieHTHOCTE U BaJIEeHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bubnunorexa LIOK

1 AJIEKTPOHHON CTPYKTYPBhI MOJIEKYII C https://m.edsoo.ru/3d2ca093
UX F€OMETPUYECKUM CTPOECHUEM
o | e e B 10K
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnnoreka [JOK
KPHUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/e167635b
CBOICTBa BEIIECTB
o | owme o e e B LOK
https://m.edsoo.ru/da2c70e4
pacTBopax
WcTuHHbIE pacTBOPHI: HACHIIIICHHbBIE
15 u HeHaCBIH_[EHHLIe ppaCTBoprIIIIVIOCTL. bubmorexa LOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bubmuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ nCnoyb30BaHuEM
17 TIOHATHH '"MaccoBasi 10JIs bubmmoteka IIOK
pacTBOpEHHOTO BemecTna", https://m.edsoo.ru/785e0ab4
"MoJiipHasi KOHIIEHTparus'"
18 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPTaHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHIE bubmuoreka [{OK
3HaHWH 110 TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrponbHas pabora no remMmam bubmuoteka [IOK

"Crpoenue atoma. [lepuoanueckuit

https://m.edsoo.ru/70a60aa4
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3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /1. 1.
Mengaeneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"
Krnaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH

bubnunoreka LIOK

21 COXpaHCHHSI MACChI BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAHEHUS U TPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKITUIX
TemnoBsie 3 HeKTh XUMUYECKUX

22 peaxiuii. Te?;(laongquCKHe bubmmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruncnenus no ypaBHEeHUSIM

23 XUMHUYECKUX peal}clllinﬁ u Bubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

24 3aBHCHMOCTH OT Pa3JIMYHBIX
¢daktopoB. Katanus u karann3aTopsl

o5 I'oMoreHHbIC U TeTepOreHHBIC
peaxkuuu
[TpakTuueckas pa6ora Ne 1 mo Teme

26 "lgnmmne pa3nEIqux ¢dakTopoB Ha bubmorexa HOK

. " https://m.edsoo.ru/1facaldl

CKOPOCTh XUMHUYECKOU PeaKIuu

27 OO6paTtumbie U HEOOpaTUMBIE bubnmnorexa [JOK
peakiun. XMMUYECKOE pPaBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme

8 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmuoreka [IOK
MOJIOKCHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBeCHS"
DNEKTPOIUTHYECKAS AUCCOIUAITHS. Butmiorexa [[OK

29 CunbHbIE U clTaOble AIEKTPOJIUTEHI.

CrerneHb JUCCOLMaln

https://m.edsoo.ru/5f766bdf
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HNounnoe npoussenenue Boasl. Cpena

bu6nmoreka [IOK

30 BOJIHBIX PAcTBOPOB. BOOPOHEIH https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
3 mpotecoume s prorsopes Bubmotera LIOK
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
o
2 st peacin  pactsopas BuGmorera LIOK
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
p | e, Bumorers 110K
' https://m.edso0.ru/56226060
BOCCTaHOBUTEIHN
34 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- bubnnorexa [JOK
MOHHOTr0) Oajanca https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenwue 3a1a4 pa3muIHBIX THIIOB Bubmorexa HOK
https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/5afa265d
3B swmni o ewe “Xinameccxne BuGaorera LIOK
" https://m.edso0.ru/c161eb85
peakiu
39 KonTponbHas padota no teme bubmmnoreka HOK
"XUMHUECKUE peaKIiuu" https://m.edso0.ru/a8a0a930
[TonoxeHne HeMETaIOB B
IIepnonnueckoi cucreme
40 XUMHYECKUX diemeHToB /], U. bubnuotexa [JOK
MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux atromoB. Ouznveckue
CBOMCTBa HEMETAJJIOB
41 AnnoTponusi HeMeTaJlIoB (Ha bubmuoteka [IOK



https://m.edsoo.ru/3966ca89
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npuMepe Kucaopoaa, cepsl, pochopa
U yrepoja)
Bogopon: nonmyuenue, pusndeckue u

https://m.edsoo.ru/ef92c91c

bubnunorexa LIOK

42 XMUMHYECKHE CBOUCTBA. [ MapHIbI https://m.edso0.ru/0aa8f613
15 | cnocotm vommonm s BuGamorexa LIOK
yACHUA, https://m.edso0.ru/4e223795
XUMHUYECKHAE CBOICTBA
y | Cormoron: Doz B 10K
POJCOACPKaAlLl A https://m.edso0.ru/6b3255e6
raJoreHoB
JlaGopaTopHble U TPOMBIIIICHHBIS
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubmmoreka [JOK
[TprMeHeHME TaJOreHOB B UX https://m.edsoo.ru/6971aca4
COCTMHEHUN
B | oo o 10 Tong BuGanorexa LIOK
" P " A https://m.edsoo.ru/8b26fecd
T"anorens!
Kucnopon: naboparopHusie u
g | S e BuGorea 10K
yd ’ . https://m.edsoo.ru/c8abc36a
XuMH4Yeckue cBoiicrea. O30H.
[IpumeHeHne KucIopoia U 030Ha
48 OKXCHUIBI U TIEPOKCHUIBI Bubmiorexa LIOK
A P a https://m.edso00.ru/5¢8816a0
49 Pertenuie 3agau pa3siIn4HbIX THIIOB Bubmaorexa LIOK
i p https://m.edsoo.ru/2b6d8b4b
0 | oment e o BuGorera LIOK
ya N https://m.edsoo.ru/46afael6
XUMHAYECKHE CBOICTBA
but6mmoreka [IOK
51 CepoBonopox, cybhue! https://m.edso0.ru/7¢c875999
52 Kucnoponcoaep:xaiue coequHEHNS bubmuoteka [IOK
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cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCJIOTBI

[TpakTuyeckas padora Ne 5. Pemenue

https://m.edsoo.ru/8cfa2548

53 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa [IOK

" N " https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaXOXJACHUE B IPUPOJIC,

54 CrocoOBI MoydeHus, pu3nyeckue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI

S5 awoma Ocosemmocr cooters BuSmoresa I1OK

" https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 IIpumenenue azoTa u ero bubnnorexa [JOK
COCIMHEHUI. A30THBIC yIOOpECHHUS https://m.edsoo.ru/129f5059
docdop: HaAXOKICHUE B IPUPO/IE,

57 CIIOCOOBI TTOy4YeHUS, PU3NICCKUE U bubmmoreka [JOK
XUMHYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
bochun

KCHIbI
58 gog(bgpc((l));)gg);gzne kucnotel. Conu bubmorexa OK
N ' https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI
59 coemmeni Goopope Bubmorera LIOK
' https://m.edsoo.ru/a218070a
ynoopenus
o

B0 emepimienTa e 10 TeNe Bubmorera LIOK

N " https://m.edso00.ru/8175ac3f
A3zot u pochop 1 ux coeqHEHUS
Yriepos: HaxoKJIeHUE B PUPOJIE,

61 QIJIOTPOIIHBIE MOIU(UKAIINY; bubmmorexa [JOK
bu3MUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOWCTBa, MPUMEHEHUE

62 Oxcun yriepona(ll), oxcu bubmmoreka [JOK
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yriepona(lV), yronbHast Kuciaora u
e€ couu

https://m.edsoo.ru/dba58adf

63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmorexa LIOK
https://m.edso0.ru/6029b609
o | Kooum esemseae s oo, B LOK
U https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcua kpemuaus(1V), kpemaneBas bubmuorexa [IOK
KHCJIOTA, CHJIMKATBI https://m.edso0.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6moteka [JOK
66 coegunenuii. CTEkI0, €ro https://m.edso0.ru/393cdac0
MOJTy4CHHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHIE bubnnorexa [JOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KoHntposbHas paboTta 1mo teme bubnnorexa [JOK
"Hemerasuisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIIHS OUINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHue METaNIOB B
[Iepnonnueckoii cucreme
71 XUMHYECKHUX DJIEMEHTOB. bubnmnorexa [JOK
OCOOEHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
72 veranon Mpmencme wetaios Bubmaorexa LIOK
' https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnorexa [JOK
METaJLIOB https://m.edsoo0.ru/42b872e3
74 Pemenue 3aga4 pa3nu4yHbIX TUIIOB but6morexa [IOK
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https://m.edsoo.ru/e3de37h6

DIIEKTPOXUMHUYECKUH P

bu6nmmoreka [IOK

7 HANALKEHHi METaILIoB. OOue https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYYCHUS] METAIIJIOB
OO6m1ast XxapakTeprucTUKa METAIIJIOB
|A-rpynns [leprogunueckoit
CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
76 Hatpuii n xanuii: noixydeHue bubmmorexa [IOK
’ https://m.edsoo.ru/e12¢c26b3
(bU3UYECKHEe U XUMHUYECKUE
CBOWCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COeTUHEHUN
OO6m1as XxapakTeprucTHKa METAIIJIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMBI XHUMHUYECKHX DJIEMEHTOB.
77 Marnuii 1 KaJIbLIMi: MTOJTy4YECHHE bubmorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(hU3UYECKHE U XUMHUYECKUE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COeTUHEHUN
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nmorexa LIOK
78 )
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
ANIOMUHMIA: TOJTyYeHHue, PU3NYECKU
79 u XIP?MHHGCKHGOCB};[:;CTBZ’ prismcere bubnmorexa [IOK
’ https://m.edso00.ru/0e79b266
MIPUMEHEHUE
AmMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bubmmoteka IIOK
THJIPOKCOKOMIUICKCHI aTFOMHHHS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
IIpaxTunueckas padora Ne 7. Pemenue
82 BKI)CHepI/IMCHTaHI::HLIX 3a7a4 1o TeMe bubmorexa LIOK
N " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
83 OO6m1ast XxapakTepruCTUKa METAIIJIOB bubnuotexa [JOK

no0ouHbIX noarpymn (b-rpymm)

https://m.edso0.ru/610d7431



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

[Tepuonuueckoit cucTeMsl
XUMHYECKHUX DIIEMEHTOB

duznueckre 1 XUMHUYECKHE CBOMCTBA

84 XpOMa 1 ero COeAMHEHUH, NX BH6H_HOTeKa HOK
https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxwnelinme coelMHEHUs Maprasiia. Bu6morexa 1[OK
8 Hepwanrasar KaJIi, ero https://m.edso00.ru/039d69c8
OKHCJIMTENLHBIE CBOMCTBA
duznyeckre 1 XMMHUUECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmoreka LIOK
[Tony4yeHne U MPUMEHEHHE CILTABOB https://m.edsoo.ru/1b7f8741
)Kenesa
g | e ke B LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyeckre 1 XUMHUUECKHE CBOICTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bu6nmorexa LIOK
npuMeHeHHe. [ HIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
ITpakTryeckas pabora Ne 8. Pemenue Bubmmotexa LOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe )
N N https://m.edsoo.ru/a6e352¢ea
MeTaibl TOOOYHBIX MOATPYII
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB Bubmuorexa HOK
https://m.edsoo.ru/a8b83d83
] Bumorera LOK
,‘MY:TMHH.. P https://m.edsoo.ru/e91fe975
92 KonTponbnas pabora no teme bu6muoreka [JOK
"MeTamab!" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bu6muoreka [JOK
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.ru/9ebff2fd
94 Ponb xumun B o0ecrieueHUuu bu6nunorexa LIOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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YCTOWYHBOTO Pa3BUTUS

yesoBeuecTsa. [IoHATHE 0 HAYYHBIX

METOJaxX UCCICAOBaHUs BEHICCTB

https://m.edso0.ru/080fe1f0

HaquLIe IIPUHIHIIBI OpraHnu3alnuun

95 XUMHYECKOTO ITPOU3BOJICTBA. 1 Bu6mumotexa [JOK
[TpoMBIIILIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCHUSI BAKHEHININX BEIIECTB

o | Koo wpmems 1 Busorea 10

https://m.edsoo.ru/9f11bf51
MTOCIICACTBHS

97 XHMHS U 310pOBbE YEIIOBEKA. 1 Bu6moteka [JOK
JlekapCTBEHHBIE CPEACTBA https://m.edsoo.ru/a6552721

08 obecnesemm micnott ) Bumorera LIOK

https://m.edsoo.ru/1f7b5bd2
0€301acCHOCTH

99 Kocmernueckue u mapromepHbie 1 Bbu6motreka [IOK
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9

100 Baneitame crponremmsc ) Busmuorexa LIOK

https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUAIIbI
101 Oprammecexsie mwimepamme ) BuGmmoreia LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus

102 Cucremaru3anus U 0000IICHIE 1 bubnuoreka [{OK

3HAHHU 110 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/080fe1f0
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ITPOBEPAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEeMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

11

1.2

OCHOBOIIOJIATraloNIUe MOHATHSA (XUMHYECKHIA JIEMEHT, aTOM, W30TOIIbI,
3JIEKTPOHHAs 000JI09YKa aToma, S-, p-, 0-3JIeKTpPOHHBIC OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXKJIEHHOC COCTOSIHHME aToMa, WOH, MOJIEKYJa,
BaJICHTHOCTb, ANIEKTPOOTPHUIIATEIIBHOCTb, CTEIEeHb OKHCIICHHS,
XUMHYECKass CBS3b (G- W T-CBSA3b, KpPATHBIC CBSI3W), THOPHIAM3AIUS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJISIPHBIH 00BEM, MOJSpPHAs KOHIIGHTpAIUs, pPacTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIbHAS TPYIINa, paJuKal, WU30MEpbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas, TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEpPHsI), TOMOJIOTHUECKUN Psill, TOMOJIOTH, YTJICBOIOPOIbI,
KHCIIOPOJI- M a30TCOJEPIKAIINE COCTUHEHHS, OMOJOTUYCCKH AKTHBHBIC
BeliecTBa (YriaeBOIbl, JKUPBI, OCIIKH), MOHOMED, TIOJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKHX PEaKIMi (OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIC, 5K30- U
SHHOTepMI/ILIeCKI/Ie, peaKHI/II/I HNOHHOT'O 06MCHa, TOMO- U FeTCpOFCHHbIC,
oOpaTuMbie ¥ HEOOpaTHUMBIE), PACTBOP, IJICKTPOIMTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTHICCKAS JAUCCOIUAIINS, CTCIICHb TUCCOIMAINN, OKUCITUTEb,
BOCCTAaHOBUTENb, OJEKTPOJIH3, CKOPOCTh XUMHUYECKOW  pEakiuw,
XUMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpHs] XHUMHUYECKOTO CTPOCHHSI OpPTaHHMYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOTUTHYECKON THUCCOIUAINH,
[Tepuoanueckuii 3axkoH .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIUEe B OCHOBE MOHUMAHMS NPUUYMHHOCTU U CUCTEMHOCTHU
XAMHYECKHUX SBJIEHUW, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJISPHOM YPOBHSX

1.3

NpeACTaBJICHUA 0 MCXaHUu3Max XUMHNYCCKHX peaKHHﬁ,
TCPMOANHAMHUYCCKUX nu KHMHECTHYCCKHNX 3aKOHOMCPHOCTAX nux
IIPOTCKAHUS, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTECMAX

14

1.5

2.1

(I)aKTOJ'IOl"I/I‘ICCKI/Ie CBCIACHUA O CBOI>'ICTB3.X, COCTaBEC, IIOJIYYCHHUU H
0e301macHOM HCIIOJIb30BaHHUH BaKHEHUIITNX HCOPTaHNUYCCKUX n
OpraHHUYCCKUX BCIICCTB B 6LITy )41 HpaKTHqCCKOﬁ JACATCIIbHOCTH
YCI0BCKa

oOuiye HaydHble MPUHIMUIBI XMMUYECKOTO MPOU3BOACTBA (Ha MpuUMepe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHakKa, MeETaHoJa, IMepepaboTKu
He(hTH)

CdopmMrpoBaHHOCTH YMEHH BBISIBISTH:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
NPUMCHATE COOTBCTCTBYIOIIMEC IIOHATHA IIPpHU OIMMCAHUKW CTPOCHHUA U




CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX MpeBpalleHui

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHWA C TOHATUSIMH M TIPEICTaBICHUSIMH
JOPYTHUX MPEAMETOB JUIsi 00Jee OCO3HAHHOTO MOHUMAHUS M OOBSCHEHHS
CYIIHOCTH MaTEPHAIBHOTO €IMHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

3.1

3.2

HAaVMEHOBAHUS XMMHUYECKHUX COEIMHEHHM MEXIYHapOJHOIO COI03a
TEOPETUYECKONM M MPUKIAJHON XHMUHA W TPUBHAIBHBIE Ha3BaHUs
BEILIECTB, OTHOCSAIIMUXCA K H3YYEHHBIM KJaccaM OpraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHUN

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHUS (POpPMYNT HEOPraHUYECKHUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) ()OPMYII OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

4.2

HEOpraHUYeCKHE BEIIEeCTBA, CAaMOCTOATEIbHO BbIOMpPATh OCHOBAaHUS U
KPUTEpUU JUIsl KIacCU(PUKAIMK U3y4aeMbIX XUMUYECKUX OObEKTOB
OpPraHMYEeCKHEe BEIECTBA, CAMOCTOSATEIBHO BBIOMpATh OCHOBAaHUS U
KPUTEPHH JUIsl KIIACCU(PUKALIMU H3YJaeMbIX XUMUYECKUX 00BEKTOB

4.3

[0 pa3MYHBIM TpHU3HAKaM (YUCIYy U COCTaBy PEarupyIOUIMX BEIECTB,
terioBoMy  3(ddekTy peakuuu, HW3MEHCHUIO CTEICHEeH OKHCICHUS
AIIEMEHTOB, 0OPATUMOCTH PEaKIMH, YUACTUIO KaTalu3aTropa)

ChopMupoBaHHOCTb YMEHHSI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM M BO30YKAEHHOM COCTOSHUM) ¥ HOHOB
XMMHYECKHX 3IeMeHTOB 1 — 4 mepuonos [lepuonnueckoit cucremst J[.1.
MeHeneeBa 1 MX BaJICHTHbIE BO3MOXHOCTH, MCIIONIB3Ys MTOHATHUSA S-, p-,
d-31eKTpOHHbBIC OPOUTAIIN, SHEPIeTHICCKIE YPOBHU

CpopMHUpPOBaHHOCT, YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHMYECKUX DIIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO
MepUOIaM U TPYIIaM

ChopMHpOBaHHOCTH YMEHMSI COCTAaBIISITH YPABHEHMS] XHUMHYECKHX
peakLuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIM TOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OajlaHca 3TUX peakLui

YpaBHCHUA peaKuHﬁ Pa3JIMUHBIX THUIIOB; TIIOJIHBIC U COKpaHIéHHI:;Ie
ypaBHEHUS peakiuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
3TH pEeaKkUU UIYT 10 KOHLA

peakiuii THUAPOIM3a, pPeakluil KOMILIEKCOooOpa3oBaHus (Ha MpuUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

8.1

8.2

C(I)OpMI/IpOBaHHOCTL YMCHUS NOATBCPKAATD:

Ha KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTH PEaKIHMOHHOMN
CMOCOOHOCTH OPraHMYeCKUX COCTUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSI3HM), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peaan3aliy pa3InyHbIX
MEXaHNU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU
OKCIICPUMCHTAMHU U 3aITUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopmupoBaHHOCTE YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIIMe
CBOWCTBA BENIECTB, MPUHAMICKAIIUX K OINPENEIEHHBIM KiaccaM |
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10.1

10.2
10.3
10.4

rpymniaM COeIUHEHUH (IIPOCThIE BEIECTBA, OKCU/bI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, IPOCThIE APHUPHI, CIUPTHL, (HEHOIIBI, ANTbIACTH/IbI, KETOHBI,
KapOOHOBBbIE KHCJIOTBI, CIIOKHBIE S(UPBI, XHUPbI, YIJIEBOJbl, AMUHBI,
AMUHOKHCIIOTBI, OEITIKN)

ChopMupOBaHHOCTH yMEHHUS MPOBOAUTH PACUETHl MO XHUMUYECKUM
dopMynaM M ypaBHEHHSIM XUMHYECKHX pEaKIHMH C HCHOJIb30BAaHHEM
(U3NYECKUX BETMYNH:

Macchl (00b€Ma, KOJIMUYECTBA BEUIECTBA) MPOAYKTa PEAKIUH, €CIIU OJTHO
13 UCXOJIHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C OMPEICIEHHON MaccOBOM
JOJIEH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

MaccOBOW MJIM 00OBbEMHOM 101U, BBIX0/1a IIPOAYKTA PEAKLIMU
TEIUIOBOTO 3 eKTa peakimii
00BbEMHBIX OTHOLIEHUH ra3oB

10.5

110 HAaXO0XKICHHIO XHUMHYECKOU (bOpMYJ'IBI BE€IIECTBA

11

BJ'Ia,Z[eHI/Ie CHCTEMOH 3HAHUM O METOHdaX HAYYHOI'0 ITO3HAHUWA SIBJICHUM
IprUpOAbI, UCITIOJB3YEMbBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHSATH
OTH 3HAHUA IIPH SKCICPHUMCHTAJIbHOM HCCICAOBAHHWH BCIICCTB W JIA
OOBACHEHUS XUMHYCCKHX ﬂBHGHI/IfI, HMCIOIUX MCCTO B IIPUPOIC,
HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOI‘/'I KHU3HU

12

ChopMupoBaHHOCT yMEHHUS TNPUMEHSTH (KMCHOJB30BATh) 3HAHUS O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XHUMHYECKHUX
peakiMii ¥ TIPOTHO3UPOBAHMUSA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CHUCTEMHbIC XMMHUYECKUE 3HAHHS Ui OOBSICHEHUS M IMPOTHO3WPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MJs IPUHATUS
TPaMOTHBIX PEIICHUI MPOOJIeM B CUTYaIUSIX, CBSI3aHHBIX C XUMHUEH

13

14

15

CdopmupoBaHHOCTh YMEHHUS IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
OKCIEPUMEHT (TOJIyYeHHE W M3YYCHHE CBOMCTB HEOPTraHUYECKUX U
OpPTraHMYECKUX BEIIECTB, KAa4eCTBEHHBIE pEaKIHHU YIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
pelieHue AKCIIEPUMEHTAITBHBIX 3a/1a4y o pacrmo3HaBaHUIO
HEOPTaHWYECKUX W OPraHWYECKUX BEIIECTB) C COONIOJACHHEM IPaBHIT
Oe3omacHoro  oOpamieHus C  BemlecTBaMH U JabOpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS, TIPEICTABIATH B
paznu4HOi  (opme pe3ynbTaThl OKCIEPUMEHTa, AaHaTU3UpOBaTh U
OIICHUBAThb UX NTOCTOBEPHOCTDH

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3IMYHbIX HCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaiuio,
nepepabaThiBaTh €€ W HCIOJIb30BAaTh B COOTBETCTBUHU C IOCTABIEHHOMN
y4eOHOM 3amaueit

CdopMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemiecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTh  BO3JICWCTBHS  HA  KUBBIE  OPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, NOHUMAs CMBICI IIOKa3aresisl NpeaesbHON



JOMyCTUMOW ~KOHIEHTpallUd, U TOACHATH Ha MpUMepax CIOCOObI
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M
4eJoBeKa



INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'I I10

XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernueckrne 0OCHOBbI XUMUU
Crpoenue BemectBa. CoBpeMeHHass MOjeNib CTpoeHMsI aToMa. Pacnpenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMHYECKHX
1.1 aseMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPIreTHYECKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS
KoH(urypaius aroma. BarieHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucrtema xumudeckux sneMeHtoB JI.MI.  Menneneesa.
Ousnueckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB M UX COEIWHEHUH 110
epuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTUHEHHH, BHICIIUX OKCHJIOB M TUAPOKCUIIOB
1.3 BanentHocTh. DnekTpooTpuniareabHOCTh. CTENneHb OKUCIICHUS
Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasi, BOJOPOIHAs)
14 1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIsIpHbIe B3auMoeicTBus. BemecTBa
MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPO€HHUSA. THMBl KPUCTALUTMYECKUX
pemérok. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON PEeIIETKU
15 Xumuyeckas ~ peaknus.  Krnaccudukamuss ~— XMMHUYECKUX — peakIuii B
' HEOPraHUYECKOU U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MAcChl BEILIECTB
1.6 CKOpOCTh peakIuu, e€ 3aBUCUMOCTh OT Pa3lIMIHBIX (PAKTOPOB
1.7 TemmoBsie 3G (HeKTh XUMUYSCKUX peakinid. TepMOXUMUYECKIE YPaBHCHUS
18 OOpatumbie peakiuu. XUMHYECKOe paBHOBecrue. DaKTOpBI, BIUSIONUE Ha
cocrosiHue xumuueckoro pasHoBecus. [Tpunmumn Jle [llarense
Onektponutrueckas auccounanus. CuiapHble W ciadbie diekTposuthl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEIIECTB: KHCHIas, HEHUTpalibHas, wieno4yHas. CTeneHb
JTUccoIranuu. Peakii HOHHOTO 0OMeHa
110 IMuaponus coneit. Monnoe npoussenenne Boabl. Bomopoaueiii mokazatens (pH)
pacTBopa
CrniocoObI BeIpake€HHUsI KOHIIEHTPAILIMK PACTBOPOB: MaccoBasi A0JS paCTBOPEHHOTO
111 BEIIECTBA, MOJISpHAs KOHLEHTpanus. HacpllleHHble W HEHaCHIIICHHBIC
pacTBOpPbI, pacTBOPUMOCTh. Kpucramnoruaparsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBegeHne BemecTB B cpenax c
pa3HbIM 3HaUeHHEM PH. MeToabl 21eKTpOHHOTO OanaHca
1.13 DNEeKTPOIU3 paCTBOPOB U PACILUIaBOB COJIEH
2 OCHOBBI HEOPTAHUYECKON XUMUU
21 Krnaccudukanus Heoprannueckux coeuHennii. HomeHkmatypa HeopraHm4eckux
BEIIECTB
XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kajdui, KaJlblIH,
2.2 MarHuii, aTIOMUHHUA, IUHK, XPOM, JKele30, MeIb) U UX coenuHeHWi. OOmime
CHOCOOBI MOJTYYEHUS] METAJIOB
XWMHYECKUE CBOWCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphl, a30Ta,
2.3 dochopa, yrmepoga U KpeMHHUS) M HMX  COCOUHEHHH  (OKCHJOB,

KHCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)




2.4

I'enernueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMICKAIINX K pa3JINYHbIM
Kj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakinu Ha
HEOPraHWYECKUE BEUIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHbBIE TOJIOKEHHSI TEOPUUM XUMHYECKOIO CTPOCHHUS OPraHMYECKUX
coenunennit A.M. BytnepoBa. YriaepoaHblil CKeJIeT OpraHUuYeCKOM MOJICKYJIbI.
KpatHocTh xumuueckoil cBsi3u. S- M P-CBs3U. SP3-, SP2-, SP-ruOpuaAHU3aIHH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekyil. ['omosioru. I'omonorudeckuii psia. Mizomepus u usomepol

3.2

3.3

[Tonstue o  ¢dyakuwoHanmpHOM  rpynme.  OpueHTanmoHHbIE  3(PPEKTHI
3aMECTUTEIIEN

[IpencraBienne o KiaccUpUKalMKM OpraHUYecKUX BemecTB. HomeHkiatypa
OpraHWYECKUX COCIUHEHUU (CHUCTeMaTHU4ecKas) M TPUBUAIBHBIC HAa3BaHUS
BaXHEHIIINX MPEJCTaBUTENCH KIaCCOB OPTaHUYECKUX BEIIECTB

3.4

3.5

CBoOosHOpaAMKaNbHBIA M HOHHBIM MexaHu3Mbl peakuuu. Ilonsrue o
Hykieoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [IpaBuio 3aiinieBa

AJsikanpl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM
pa3MepoM 1uKIa. Peakiuu nprucoeIMHeHNs U paJMKaIbHOTO 3aMEIEHUs

3.6

3.7

3.8

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakMM NPUCOEIUHEHUs (raJOreHUpOBaHUE,
TUIPUPOBAaHUE, TUIAPOTraJOr€HUPOBAaHUE, TUIpATAlUs), TOPEHUs, OKUCIIEHUS U
nogumepusanuy. IIpoMblluieHHble M J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYEHMS
QJIKCHOB

AJikagueHbl. XHMMUYECKHE CBOWCTBA AJKAJAUEHOB: PEAKLIHUH IPUCOCAUHECHUS
(TuapupoBaHHe, TaJOTEHUPOBAHUE), TOpPeHHs W moiumepusanuu. [lomyueHue
alIKaIUEeHOB

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPHUCOCTUHEHUs (IaJOreHUpPOBaHUE,
TUIPUPOBAaHUE, TUApATalus, THIPOraJlOr€HUPOBAHUE) KaK CIOCO0 MOMy4YEHUS
IIOJINMEPOB M JAPYTUX IOJE3HBIX MPONYKTOB. Peaknuum 3amenienus. l'openue
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JUIsSl CBAPKHU U PE3KU
MeTaioB. [IpumeHeHue aneTuineHa

3.9

Apenbl. XHUMHYECKHME CBOWCTBa O€H307a: peaKIUH AIEKTPOPUIBHOTO
3aMelIeHMs, NpUcCOeNnHEeHusl (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenuwe OeH3oma.
OcoOEHHOCTH XWUMHYECKMX CBOMCTB crtuposia. [lommmepusaius crTupoia.
CrniocoOsl MosTydeHus U IPUMEHEHHE apOMAaTHYECKUX YTIIEBOJIOPOIOB

3.10

Cnouptel. [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUeM KaK  CIOCO0  yCTAaHOBJICHUS  HaJTWYUs
THAPOKCOTPYMIBI, €  TaJOreHOBOJAOPOJAMH  KaKk  CIOCO0  TMOJydeHHs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS JeTuapaTamus. Peakius ropeHus.
[Tonydyenue oTaHoNa: peakuus OpPOXKEHHS TIIOKO3bl, TUApATAIUS STHICHA.
OTUJICHTJIMKOJIb W TIUIEPUH KaK TMPEACTABUTENM MPEIETbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11
3.12

®denon. XuMHUECKHE CBOWCTBA (eHoNa (peakiuuu C HaTpUeM, THAPOKCHIOM
HaTpust, Opomom). [lonyuenue penona

Anpnerusibl. XMMHYECKHE CBOWCTBA MPENENIbHBIX aJIbJETUI0B: THAPUPOBAHUE;




3.13

3.14

3.15

KAueCTBCHHBIC PEaKIMU Ha KapOOHWJIBHYIO TPymmy (peakius «cepeOpsHOro
3epkanay, B3aumojeiicteue ¢ ruapokcugoMm meau (I1). Ilomyuenue npenenbHbIX
aIbJIETUJIOB: OKHCIEHHE CIOUPTOB, THApaTalus aneTwieHa. AILIETOH Kak
MPECTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHHUS alleTOHA

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOM KHUCIIOTHI.
[Tomydenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJCTUA0B. Briciine mpeaenbHble U
HernpeenbHbIe KaPOOHOBBIE KUCTOTHI

Cnoxuble >pupsl u kupbl. CrocoObl MOMYyYEHHS CIOXKHBIX A(PHPOB.
OOpatuMocth peakuuu sTepuduranuu. [IpyuMeHeHHe CIOXKHBIX 3(QHpPOB B
MUIIEBOM M map(IOMEpHON NPOMBIIIICHHOCTU. JKHUpPBI Kak CIOXKHBIE I(PHUPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBONCTBA >KHPOB:
TUIPUPOBAaHUE, OKHUCIEHUE. ['Maponus3, WM OMBUICHHE, JKUPOB Kak CIoco0
IIPOMBIIIICHHOT'O TOJY4YEHUsI COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MbLIA Kak
COJIM BBICHIMX KApOOHOBBIX KUCIIOT

XUMUYECKHE CBOMCTBA TJIIOKO3bl: PEAKIMM C YYaCTHEM CIUPTOBBIX U
aJIBJIETUHOM TpyNI U MOJIOUHOKHCIoe OposkeHue. IIpuMeHeHue rimoko3bl, €€
3HAUEHHUE B KU3ZHEIEATEIILHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBaroIIuMe aAucaxapuiael. [maposns
nucaxapunoB. [lonucaxapuael: kpaxmai, rivkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMana, IJIMKOTeHa W Lenoio3bl. dusnyeckue CBOWCTBA KpaxMmana H
LEeJUTI0NI03bl.  XUMHMUYECKHE CBOWCTBAa KpaxMmaia: THJApOJU3, KauyeCTBEHHAas
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIHOJIO3BL: THAPOJM3, MOJIyYeHHUE
3¢upoB wnemwmono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

3.17

AMMHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIMU C BOJOW, KHUCJIOTAMHU,
peakuuss TOpEeHHs. AHWIUMH Kak NPEACTaBUTENIb apOMAaTHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomydyeHue aMHUHOB QJIKUIMPOBAHUEM aMMHakKa |
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIEBOIOPOIOB

AMUHOKHUCIOTEI M OeNKu. AMUHOKHUCIOTHI Kak amM@oOTepHble OpPTraHUYeCcKUe
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasyromue Oenku. XUMHYecKHue
CBOMCTBa OEJIKOB: THMAPOJIN3, NEHATYypallUs, KaYeCTBEHHbIE (LIBETHHIC) PEaKIUU
Ha Oesku

3.18

3.19

CrpoeHne ¥ CTpPyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHust MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alld U NoJuKoHJeHcaruu. Kinaccudukarys
BOJIOKOH

Unentudukanus opraHnueckux coeAMHEHUH. Pernenne axcrnepuMeHTaaIbHbIX
3a71a4 Ha pacro3HABaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€IUHEHUI

4.1

XUMHUS U KU3Hb

Xumusi B TIOBCeAHEBHOM ku3HH. [IpaBuia Oe3omacHOil pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTuka: MPUPOIHBI M MOMYTHBIA HedTAHOM
raspl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U e€ mepepaboTka (MPUPOIHBIC



HCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA U IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAlOLIEeW Cpellbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIopbl U (GayHbl OT

4.3 XUMHUYECKOTro 3arpsi3HeHus. IIpobOieMa OTXOJOB M TOOOYHBIX MPOIYKTOB.
AJbTepHAaTUBHBIC UCTOYHUKHU YHEPTUU
OOmue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TMOMYyYSHHUS XUMHUYECKUX
BEIIECTB (HAa IPHUMEpPE MPOM3BOJCTBA aMMHAKa, CEPHOM KHUCIOThI). U€pHas u

4.4 uBerHas  metajuryprusi.  CTEKJ0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiniieHHas  opranuueckas  xumus.  CpIpb€ Uil OpraHUYECKOH
MIPOMBILIIIEHHOCTH

5 Tunel pacy€THBIX 33124

51 Pacuérel Mmacchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCce Wi 00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEUIECTB

5.2 Pacuérsl TemoBoro s dekra peakuu

5.3 Pacuétbl 00BEMHBIX OTHOIICHHH ra30B IPU XUMHUYECKUAX PEAKITHIX

5.4 Pacuérer macchl (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuérel MmaccoBoit win 00BEMHOMN A0 BBIXO/1A MPOAYKTA PEAKIIMU OT
TEOPETHYECKU BO3ZMOXKHOTO
Pacuérer maccel (00bE€Ma, KOTMYECTBA BEIIECTBA) MPOJIYKTA PEAKIIUH, €CITH OJTHO

5.6 Y3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEILIECTBA

57 Pacu€Thl ¢ uCOJIb30BAaHUEM MOHSITHH «MAcCOBasi A0JISA», «MOJISIpHAs
KOHIICHTPALIUS», «PACTBOPUMOCTHY
Haxoxxnenne MoJeKyIsipHO# (hopMyIIbl OPraHUIeCKOTO BELIECTBA TI0 €T0

5.8 IUIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €TI0 COCTaB, MIIH I10

MIPOTYKTaM CTOPaHHUsI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

YyeOHuKHU:

Epemun B.B., Ky3smenko H.E., Tepenun B.WU., [dpo3noB A.A., Jlynun B.B.; mox pen.
Jlynuna B.B.//Xumus. Yrmyonéunsiii yposens. 10 xnacc. M.: IIpocsemienue,

Epemun B.B., Ky3smenko H.E., Tepenun B.WU., [dpo3noB A.A., Jlynun B.B.; mox pen.
Jlynuna B.B.//Xumus. Yrnyonéunsiit yposens. 11 kiace. M.: IIpocsenienue.

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

Enunoe coneprxanue obiero oopaszosanus https://edsoo.ru/mr-himiya/

Xumus. 10-11 knacesl. Yriry0n€nnslii ypoBenb. Pabouas mporpamMmma 1 METOJMYECKUE
pexomeHnanuu K yueonukam nop pen. Jilynuna B. B. Epemun B.B., J[Ipo3nos A.A., Epemuna
N.B., Kepumor D.10. https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnroreka Munpocsemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/
bubanoreka L{OK https://lib.myschool.edu.ru/market?filters
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