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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1Mo XMMUH Ha YpOBHE CpPEAHETO 00IIero oopa3oBaHusl pazpaboTaHa
Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBOoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM ctangapre COO, ¢ yuérom Kouuenmuum npenonaBanus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus BocnuTaHus B Poccuiickoit @enepanuun Ha nepuon ao 2025 ropa» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpEeHIIMPOBAHHOTO, MNPO(UIBHOTO OOYYEHHUs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0O U OOIIEKYJIBTYPHYIO HOJTOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHS B OpraHM3alMsx MpopecCHOHAIBHOTO O00pa3OBaHHS, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TACIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIEH, COJEPKaHMs, PE3YJIbTaTOB OOY4YeHHSI U TPeOOBAaHUN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENICTBOM TOMY SIBJISIOTCS CJICAYIOIIHUE BBITOJHIEMbIC
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
MPEJICTaBICHUS O LEJSIX, COJIep)KaHUHU, oOIIeil cTpareruu oO0y4deHHs, BOCIUTAHUS U
pa3BUTHS OOy4aIOUIMXCS CPEACTBAMM IPeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieTIeHuE:
NPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; MOJXO0JI0B K
(GbOpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asnis yriyOin€HHOTO U3YUEHUS XUMHUH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX mOpoduiel, TpeaycMaTpuUBaeT  pacOpeleieHne |
CTPYKTYpUPOBAaHHE €ro MO KjIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpesiereHne yueOHOro BpeMeHH, peKOMEHYEMOro ISl U3y4eHUs
OTJIETIbHBIX TEM;

e [MpeasaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
Y4E€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Iefled M 3aJady HM3ydyeHus ImpeaMera Ha
yrayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
obmero oOpa3oBaHUs, COJAEPIKATEILHON XapaKTePUCTUKHU TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAaK)Ke C Yy4€TOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JIEHCTBUN O0Oydaromerocss IO OCBOCHHUIO COJEP)KaHUA
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOIO o00Iero oOpa3oBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUsl XUMHs HA YPOBHE YIIyOJEHHOTO M3YyUEHUs HAIpaBIICH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX M OpPraHU3alusAX CpeIHero npodeccuoHansHoro oopasoBanus. B aToii cBsi3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonaibHoro odbpasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHS 00y4arOIInXcs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeMera «XUMHS» Ha YPOBHE YIIyOJIEHHOTO HM3y4YeHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 6a30BOro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUs INpeAMETa. JTa CUCTEMa 3HAHUM IOIY4aeT ONpeNelI€HHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAUMTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKHX DdJIEMEHTax u
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEeACTaBICHUN O CTPOSHUU
BEILECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEaKIMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB e€ oOpazoBaHus. HM3yyeHue THUNOB peakIHil JOIMOJHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CHOCOOHOCTH COEMHEHUH yensercss 0coboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3yueHuu mpenMera B JAHHOM cliydae akIEeHT OyJeT cjaelaH Ha OONIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMHUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHOJIOTHYECKOTO TPOQUIIS
OombIIMIA yACTBHBIA Bec OyIeT UMETh OpraHWYEeCKas XUMUsS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXKHOCThH AJis1 00Jiee 00CTOSITENIHOTO PACCMOTPEHHUSI XUMHUUECKON OpraHu3alluu KJIETKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha yriayOiaEHHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
npeaIMeTamMu.

[Tpu uzyyenun ydyeOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueit
MIEPBOCTENICHHOW 3HAYMMOCTH SBJSICTCS (DOPMHpPOBAHWE OCHOB HAyKM XUMHUHU Kak OO0JacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Pelienue 3Toil 3amaun Ha yriayOJI€HHOM ypOBHE HU3Y4YCHHS
MpeAMETa MPEIoIaraeT peayn3aluio TaKuX 1efeH, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benymieil poju B 00E€CIIEUEHUH YCTOWYMBOTO PA3BUTHUS UEJIOBEUYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKo M MUIIeBONW Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAlOB, HOBBIX HWCTOYHUKOB DSHEpPrUHU, B
obecrieueHun panoHAIBHOTO MPUPOIOTIOTB30BAHMUS, B hopmupoBaHUHT
MHPOBO33pEHUS M 00IIEH KYJIbTyphl YEJIOBEKA, a TAKXKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpefe;

® OCBOCHHME CHCTEMBl 3HAHMH, JIKAIIUX B OCHOBE XUMHUYECKON COCTABISAIONUICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUIl XMMHH, COBPEMEHHBIX MPEACTABICHUII O CTPOCHHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 OOIIHX
Hay4YHbIX MPUHIINIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OyYarOMIMXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKMX 3HAHMA I OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHON XHMHH, I OOBSCHEHUS W TPOTHO3SUPOBAHMS SIBICHWW, WMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO pEIHICHHs MpoOJeM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHUS, aHAIM3a W OLEHKH C TMO3ULUA SKOJIOTHYECKOU



0€30MacHOCTH TOCJIEICTBUI OBITOBOM M MPOU3BOACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TPOM3BOJCTBOM, WCIIOJIB30BAaHHEM | MepepadoTKoi
BCIICCTB;

yrayOlneHne TPEACTABICHU O HAy4YHBIX METOAaX IO3HAHMS, HEOOXOAMMBIX IS
pUOOpETEHUST YMEHUN OPHUEHTHPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SBJICHUM, MWMEIOIIMX MECTO B IMPUPOAE, B MPAKTUYECKOW JCATEIbHOCTH U
MMOBCETHECBHOM KU3HU.

B 1ulane peanuzanuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLIMX (QYHKIHUN
LEJIOCTHONW CUCTEMBI CpeJHEero oOiiero oOpa3oBaHUsl MPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yriay0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXAEHHOCTH B I03HABAEMOCTH SIBICHUH HPUPOJBI, YBAXKECHHUS K
npoleccy TBOpYECTBA B 0O0JACTH TEOPETHUYECKMX M IPUKIIAJHBIX HCCIEIOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHMSI 00I[€UEIOBEYECKUX LIEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMOO0Opa30BaHUI0 U HENPEPhIBHOMY O0Opa30BaHUI0 KaK YCJIOBUIO YCIIEHIHOMN
NpOoPECCHOHAIBHON U OOIIECTBEHHOM JAESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

dopMHpOBaHHE YMEHMH M HaBBIKOB pPa3yMHOI'O NPUPOAONOJIb30BAHUS, Ppa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TOJIE3HOU
9KOJIOTUYECKOH eSATETbHOCTH.

OO01iee 4YUCIO YacoB, MPEIYCMOTPEHHBIX MAJIsi M3y4EHHS XUMHH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBA3b B OPraHUYECKUX COCIUHECHMSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs M TpoWHas cBsi3b. CrocoObl pa3peiBa CBsI3el B MOJIEKYJIax
opranuueckux BemiecTs. [lonsTue o cBOOOJHOM paauKale, HyKJIeopuiie u 3eKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHUSI OPraHUUYECKUX COEAUHEHUN.
MornekynsipHble U CTpYKTypHbIe (popmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, cKeineTrHas. M3omepusa. Buael wn3omepuu: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATBHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTIICIBHBIX MPEACTABHTEIICH.

OcoOenHoct M KjIacCU(pUKalusg  OpraHuyeckux  peakuuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuW (TUiaBiIeHHE, OOyIJIMBaHHME M TOPEHHE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpEeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUui
PaaUKAIBHOIO 3aMEILCHHUS.

Haxoxnenue B npupoae. CriocoObl 1ojyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOTeKCaH) [UKI0anKkaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHNE [IUKII0aIKaHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3aIUs aTOMHBIX OpOHTaseil
yriepoja, 6- U n-cBsa3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
MIOJIOXKEHUE TIPU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOJTY4YEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukanuss — ankaaueHoB — (CONpPsDKEHHBIE,  M30JMPOBAHHEIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiMy Ha TPOilHYIO0 cBA3b. CIOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO  pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEeBpallleHUl: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE Yyriiepoja W BOJOPOJa B OPraHMYECKUX BEIIECTBaX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOOB U TaJOTEHIIPOU3BOHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
@duznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJOBeKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepust m HoMmeHKiarypa. Pusnveckue CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICWHOBAS, JUHO/E8As, JUHONEH08as KHCIOThL.. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX MW  alNbJErHMJAHONW TPYII, CHOUPTOBOE H
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIIN3, TTOTydeHHe 3PUpoB 1eTton03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHUS BELECTB W UX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3THJIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmias ¢opmyna, u3oMepus, HOMEHKIaTypa U (pusmdeckue cBONMCTBA. XMMHYECKOE CBOMCTBA
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MolieKysie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMLUH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponHsle moimumepbl. [lepBuyHasi, BTOpHYHAs U TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OEKOB MpPU HarpeBaHWH, LIBETHBIE PEaKLUU Ha OEJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, HOJMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepadoTKa MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METO/bI M3YUYEeHHs BELIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MonexyasipHOi GopMysibl OPraHU4eCKOro COeIMHEHUS [0 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIIMU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POpMyJIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peannzanust MeXnpeaMETHBIX CBSI3€H MPU U3YYEHUM OopraHuydeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIMW3, CUHTE3, KiaccHu(uKauus, HaOIIOJeHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH deMeHT. M3oTonbl. CTpoeHue aIeKTpOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB IO aTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIYpalluM aToOMOB 3JEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKux saeMeHToB [I.1.
MenneneeBa. CBs3b NEpPUOAUYECKOTO 3aKkoHAa U Ilepmonnueckoil CHCTEMBI XHMHYECKHX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynmaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.J1. Menneneesa.

XumHu4ueckasi CBs3b. BUIBI XMMHUYECKON CBSI3M: KOBAJICHTHAs, MOHHAs, METAJIMYECKAs.
MexaHnnu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
U JMHaA cBsA3U. [lonsspHOCTE, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMOJIEKYISIPHBIE B3aUMOICUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mctunanble pacTBopsl. [IpencraBienrne o KOMIOUIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIAaTypa HEOPraHMYECKHX BeEUIeCTB. |pHUBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakiusix. TernoBbie 3QPeKThl XUMHUUECKUX peakiuii. TepMoXuMuyecKkue ypaBHEHHUsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOJIHBIX PacTBOPOB: KUCJIOTHAs, HEWTpasbHas, LiejaouyHas. Bogopoanslii
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTAHOBJIEHUS. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCUIa BOJOPOJAa B TPUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoil cucreme XUMHUYECKUX dieMeHToB JI.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnoTponusi HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTyUYEHUs TaJoTeHOB. [I[pruMeHeHHe TaJOTeHOB U
UX COEIUHEHHMI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
Ousnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl U
HEPOKCHIBI.

Cepa. Haxoxxnenue B mpupoje, CIOCOOBI MONy4eHUs, (U3MUECKHEe U XHUMHUYECKUE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojnie, crocoObl MONydeHHs, (PU3NYECKUEe U XUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl MOTydeHHUs, (PU3NYECKHE U XUMHYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriiepoaom. Oxcuna yriepoaa(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl ModydeHHs, (U3NUecKue U XUMHUYECKUe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METaJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauyprus. [loHsTie o Koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHA: TIONy4YeHHE, PU3NYECKHe M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmiass xapakTepucTuka MeTauioB mHoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coetuHeHu. OKCHIIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®usnueckue MW XMMHYECKHE CBOMCTBA MapraHlla M €ro COEIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
comu xxkene3a(ll) u xxeneza(lll). [Tomyuenue u mpuMeHeHNE Kene3a | €ro CIIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THAPOKCHUJIA IIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTamibl M CIUIaBbl», B3aWMOJCHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHHH yCTOMYMBOTO pa3BUTHUS yelloBeuecTBa. [loHATHE O HaydHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoa). [IpombliieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMUM B pa3BUTUU MEIULIUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHH B IOBCEAHEBHON KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3NIeKTpoHuKH. HaHnoTexHomoruu.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CTH OJHO M3 BEIIECTB MMEET NpUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAeN€HHOM MacCOBOM JIOJIEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorHs: XUMHYECKash TPOMBIIICHHOCTh, METaJUTYPrusi, CTPOUTEIIbHBIE MaTepHAIIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpeiMeTa «XUMHs» Ha YpPOBHE CpPEAHEro oOlero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNHCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBATbCSl IPUHATBIMU B OOLIECTBE INpPaBUIAMU U HOpPMaMH IOBEACHUS; HaIUYHe
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBbI.

JIM9HOCTHBIC PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OIbITA MMO3HABATEIbHON U MPAKTUUECKON JEATEIbHOCTH 00YUYalOIIUXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

IPEICTaBICHU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTH IIPpU CO3AaHUU yqe6me ITIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH IOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHThI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

OEHHOCTHOI'O OTHOWICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECTBEHHOM
XUMHUU;

yBa)KE€HHUsI K MpoOIllecCy TBOpYECTBAa B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKMW C€CTh PE3YIbTAaT JIHUTCIbHBIX Ha6J'IIO]1€HI/II\/’I,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada yqéHBIX " MPAKTUKOB,;

MHTEpECa M TI03HABATEJIBHBIX MOTHMBOB B IIOJYYEHHUM M IOCIEAYIOIIEM aHAIU3E
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHM,;

CIOCOOHOCTH OLIEHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapHHlefI (¢ HO3PIIII/II>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMaHM LEHHOCTeH 310poBOro M Oe3omacHoro olpas3a KHU3HH, HEOO0XOIUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSquCKOMy N IICUXUYCCKOMY 310POBBIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHUMAaHUS 1IEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKOM JICSITCIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IudHOro poja, B TOM YHCIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYAJIbHOM TPAEGKTOPUH OOpa30oBaHUs,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUSA JOCTHXKEHUM XUMUU JJIS PEUICHUS] BOIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH,

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
petieHun mpo0IeM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXHOW POJM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/JA U AKOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIOTO WiIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUN OKPYKAIOIIETO0 MUPAa M MPOUCXOISIIUX B HEM W3MEHEHHIA,
YMEHHUS JiejiaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LIEJIbIO MOJTYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM I TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax mpodhecCHOHATBHOM
JCSITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HaUUMBIC NI (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIC TTIOHITHS, OTPAXKAFOIINE [[ETOCTHOCTh HAYYHOW KApTHHBI MHpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAy4HBIH (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBEpCATbHBIC yueOHbIe JeHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInXxcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ WUCIOJIb30BaTh ~ OCBOCHHBIC  MEXKIUCIMIUTMHAPHEBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAIbHON NPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMU.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIICIATh
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3M MEXY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTH U IMPOTHBOPCUUA B paCcCMaTPHUBACMBIX SBJICHUAX, Q)OpMy.]'II/IpOBaTB
BBIBO/JIbI U 3aKJTFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE00Pa30BhIBATH MOJICTbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHUeckass (opMyna, YypaBHEHME XUMHUYECKOM peakuuu — MpU peIleHUuH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBIX CYXJICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 00OOLICHHS UM BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OpPMAIMIO PA3JIMYHBIX BHUJOB M (QOPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAyYHBIH $3bIK B KauyeCcTBE CpEACTBA MNpU pPaboTe C XUMHYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1efiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKTaeMOM TeMbI B XOJe TUANOra U/UITH IUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENILHO BBIMTOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BI)ICTyHaTB C HpCSCHTaHI/Ieﬁ pGSYJ'II)TaTOB HOSH&B&TGJ’IBHOﬁ JACATCIIbHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSTCIIBHO NN COBMECCTHO CcO CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUN XHUMHUYCCKOT'O
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro TMpOeKTa, WU (POpPMYITHpPOBATH BBIBOJBI MO pPE3yiIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMI MyTEM COTJIACOBAHUS MTO3UITUI B X0/1e 00CYX ACHUS 1 0OMEHa MHCHHSIMHU.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblii alropuT™M JAEUCTBUN NPU BHIIOJHEHUHM YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,



BBIOMpATh Hanbosiee A3 (HEKTUBHBIN CMIOCOO UX PEIICHUS C YIETOM TOJMyUYeHUs HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,
OCYILECTBIISITh CAMOKOHTPOJIb JAEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yibTaThl OCBOSHUS MPOrPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenmMera
«XHUMHUsS» HaydyHbIE 3HAHUS, YMEHMSI M CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUU U
IpeoOpa3oBaHNI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U IPUMEHEHMIO
3HAaHUU B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAKXK€ B peaJbHBIX MXU3HEHHBIX CUTYallUsX,
CBS3aHHBIX C XUMHEH. B mporpamme mno XMMHM IpeIMETHbIE PE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHusl.

10 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POoJIM B 00ECIIEUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
perieHnn mpoOIeM IKOJIOTHUECKOM, YHEPTeTHUSCKON W MUIICBOW 0E30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHMH HOBBIX MaTEpPHAJiOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
paloHaIBHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KYyIbTYphI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolIne
HOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTpOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPHUIM3AIMsS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEJeT,
GbyHKIIMOHANIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpalIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (reoMeTpuueckasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COCIUHEHMS, MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHUsS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHU, JEXKAalllue B OCHOBE MOHMMaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBJICHUW; TPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX  PEaKIUi, TEPMOJUHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHHUs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYIIl aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U
Me30oMepHbIi 3 dexTri, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW JIEATETLHOCTH 4YeJIOBeKa, OOIIMX HAyYHBIX TMPUHIUNAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, IEPEePadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKN OHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAaHUU COCTaBa, CTPOCHUS U
CBOIWCTB OPraHUYECKUX COECTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH:



UCIIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY Ul COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKUX pEaKkUMd UM  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH IOCPEICTBOM  COCTABIEHHS  3JIEKTPOHHOI'O
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTpAlUU HX
XMMHYECKOI'0 ¥ POCTPAHCTBEHHOTO CTPOCHMS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3YUEHHBIX OPIraHUNYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHkiarype (IUPAC) u npuBOIuTh TpUBHAIBHBIC Ha3BAHHS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHUYeCKUX BEIIEeCTB (ITWJICH, AaleTUIEH, TOJIyol,
[JIMUEPUH, STWIEHIIUKOIb, (QeHos, (OopMaIbIErui, AaueTaiabJeru, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJIEMHOBAs, MaJIbMUTHUHOBAs KHUCJIOTHI, IJIUIVH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHU4YEeCKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEIACTABUTEINIEH Pa3INYHBIX KIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJlbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, TU- U MOJIMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUH OT KPaTHOCTU M THIIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOObI €ro nepepabOoTKM M IMPAKTUYECKOe MpPUMEHEHHe
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIO/IEHUH, W3MEpPEHUH, MOJEIMPOBAHUHU, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

CcOPMHPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
JEeSTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHME, OOOOLIEHHE, CHUCTEMAaTH3alI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /I U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C TIOHATHIMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS ABJIEHUH, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHUMEM (DU3MUECKHX BEIUWYHMH (Macca, 00bEM



ra3oB, KOJIMYECTBO BELIECTBA), XApAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKICHUI0O XMMHUYECKON (HDOPMYIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKHUX AJIEMEHTOB, MPOAYKTAM CTOPAHMS, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
9KOJIOTMYECKON 0e30MacHOCTH IOCJIEACTBUS OBITOBOM U IMPOM3BOJICTBEHHOM JESITENLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIE 3HAHUS A
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEaKluu
YIJIEBOAOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHne HSKCHEPUMEHTAIbHBIX 33Jay [0 PACIO3HABAHWIO OPraHUYECKUX BELIECTB) C
coOirofieHreM TMpaBuwil  0e30MacHOro  oOpalleHusi C  BellecCTBaMU U JJaOOpaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh LENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUI:

coOroaaTh MpaBUiia HKOJIOTUYECKU IIeIeCO00Pa3HOro MOBEIEHUs B OBITY M TPYIOBOMU
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JTOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSI HA KUBBIC OPraHU3MBI OMPEEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEHIECTB B
MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJIATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET U [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMaLnIo, epepadaTpBaTh €€ W UCIOIb30BaTh B COOTBETCTBUH C TOCTABICHHON y4eOHOU
3a/1a4uen.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUN: O MAaTEpHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI03HAaBa€MOCTHU SIBJICHUM NPUPOIbI, O MECTE U 3HAYEHUHM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PELICHUU MPOOJIEM SKOJIOIMYECKOH,
HHEPreTUYeCKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOTIO
IPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYpbl UEJIOBEKA, a TAKKe
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX opOuTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHMMHYecKas CBs3b (KOBaJ€HTHAs, MOHHAs, MeTaJuIn4decKas, BOJOpOJHAs),
KpUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
ANEKTPOJUTHUYECKAs  JAUCCOLMALMSA, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEKT XMMUUECKON peakliy, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON



auccouuanuu, nepuoanueckuid 3akod J[.M. MenpgeneeBa, 3aKOH COXpaHEHHUs] MAacChl BELIECTB,
3aKOH COXPaHEHHUsI M NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE MOHMMAHHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJIMOJIEKYJSIPHOM YpPOBHSIX; IPEACTAaBICHUS O MEXaHU3Max
XAMHYECKUX pEaKUUid, TEPMOJMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSIX MX
NpOTEKaHUsA, O XHUMHYECKOM pPaBHOBECHM, pacTBOpax M  JUCHEPCHBIX  CHUCTEMAX;
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU M OE30IaCHOM HCITOJIh30BaHUU
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIIOBEKa,
O0IIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU IMOHATHH, YCTAaHABINBATH
HX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHKS OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHSI OMPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAs,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCU(PHUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO UX
COCTaBY, XMMHUYECKHE PEaKIMU IO PA3IUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyrolux
BCIICCTB, TEIUIOBOMY J3(PQEKTy peakiuu, H3MCHEHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, y4YacTHIO Karajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS W
KPUTEpUU I KIacCU(PUKALUN U3YYaeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MenpeneeBa, UCMOIb3YsI MOHATHS «IHEPTrETUUECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«S-, p-, d-aromHBIE OpOWTAIN», «OCHOBHOE H BO30YXIEHHOE SHEPreTUYECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XUMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 nepuogaM U rpynmam Ilepuoguueckoii cucremst [. 1. Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3U
ME¥XK/]1y HEOPTAHUYECKUMU BELIECTBAMM C IIOMOLIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYITHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHHH; peakiuit



TUAPOJIN3a; peakuil KoMIUleKcooOpa3oBaHMs (Ha MNpUMEpe T'HIPOKCOKOMIUJIEKCOB LIMHKA W
ATIOMUHHUS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKHMX XApaKTePUCTUK, XaApPAaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON pEeaKkIMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TaKkKe XapakTep CMEIEHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEILEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XHUMHUYECKHUX SIBJICHUH,
HMMEIOLIUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI IPOBOJUTH PACUETHI: C UCIIOIB30BAHUEM TTOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIUs»; MAcChl BellecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO M3 YUACTBYIOIIMX B PEAKINH
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakny; 3HaYCHNsT BOJOPOJHOTO MMOKA3aTelsi pACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MaccoBOM J10Jied pacTBOPEHHOTO BeEUIECTBA WJIM JAaHO B HW30BITKE (MMEET MPUMECH); II0JIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh M MPOBOJUTH XUMHYECKUI
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIMii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI UHIUKATOPOB,
W3y4YeHUE BIHUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1no TeMaMm «Mertamib» U «HemeTtamasl») ¢ coOmoeHneM IpaBUil
0e30macHOro oOparieHus C BellecTBaMH U JabopaTopHBIM 000pyJdoBaHHEM, (OPMYIHUPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOJIOIATh MPaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH I1eTIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIOBOM NESITEIBHOCTA B IIEJISIX COXpPaHEHHUS CBOETO 370POBBS,
OKpYKalolllel TPUPOJHOM Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha KUBbIE OPraHU3MbI OIpPEACIIEHHBIX HEOPTraHWYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [TIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOU
3aga4en.
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Ne n/n NPOrpaMMmblI Bcero Konrpoannere  Ipaxtueckue o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoma. Ilepuoanueckuii
1.1 3aKoH u llepuozreckas cHeTema 9 https://m.edso0.ru/R39EAGJIPC
XUMHYECKUX 3jiemeHToB J[. 1.
Menpeneesa
1.2 Crpoenne semectsa. Muorooopasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BELIECTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazueny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmerainmnsl 31 1 3 https://m.eds00.ru/SNCC2YQRJ
2.2 Mertainsl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pa3znen 3. Xumus v :Ku3Hb
3.1 MeTozel OSHARNS B XMMHH. XHMHS 1 9 https://m.edso0.ru/2Q4016NXK
KHU3HBb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer u 3HaueHKE
OpPraHMYeCKOH XHMUH,
MPEJCTaBICHHE O MHOT000pa3Hu
OpPraHMYeCKUX COCAMHEHUHN

https://m.edsoo.ru/48G4H34K4

DIEKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOKHOCTH aToMa

yriaepoza

https://m.edsoo.ru/ODI6 T8LIR

XuMHuyeckas CBA3b B
OpFaHI/I‘IGCKI/IX COCINHCHUAX.
Mexanu3mbl 00pa3oBaHUs
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBs3Ei

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHust OpraHMuecKux
coenquHeHnii A. M. Byrieposa

Bunel usomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COEIMHEHU I

[IpencraBnenue o
KJIacCU(pUKaLUU U
CUCTEMaTUYeCcKasi HOMEHKJIATypa
(IJUPAC) oprann4eckux BEIIECTB

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNQOU22

Knaccudukamnms peaxiuii B

https://m.edsoo.ru/M5DJYMP9M



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M

OpraHHqCCKOﬁ XUMHUHU

10

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATypa
Y U30MEpUs, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYT

du3nyecKkne 1 XUMHUIECCKHUE
CBOMCTBA aJIKaHOB

https://m.edso0.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GV8LNQJ3X

11

HaxoxieHre ajqKkaHoB B
npupoe. CrocoOsI MOTydeHUs U
PUMEHEHHE AJTIKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

13

14

[ukmoankansl: oomast popmyna,
HOMEHKJIATYypa ¥ U30MepHus,
0COOEHHOCTH CTPOEHUS U
XMMHYECKHX CBOMCTB, CIOCOOBI
IMMOJIYUYCHHUA U IPUMCHCHUC

Pemenue pacu€THpix 3a1a4 Ha
OnpeIeTIeHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA II0 MACCOBBIM JIOJISIM
ATOMOB PJIEMEHTOB, BXOAIINX B
ero cocran. CucreMaru3anus u
000011IcHIE 3HAHHH 110 TEME

AJKEeHBI: TOMOJIOTUYECKHUN PS,
ob1mas popmyina, HOMEHKIATypa,
JNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHas ¥ Iiuc-
TpaHC-U30MEpUsl AJIKEHOB

https://m.eds00.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK

https://m.edso0.ru/NCGOE2K0J

15

dusnueckue U XUMHUICCKUE
CBOMCTBA ajlkeHoB. [IpaBuio

https://m.edsoo.ru/6 XZHRIRTW



https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW

MapKkoBHUKOBA

16

17

18

CriocoOsl motyueHus: u
MIPUMEHEHUE AJTIKEHOB

[Tpaktuyeckas padora Ne 1 o
teme "[lonyuenue sTuiieHa U
M3y4YEeHUE ero CBOMCTB"

Pemenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIEKYIIAPHOU
(hOopMyIIBI OPraHUIECKOTO
BELIECTBA

https://m.edso0.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

19

20

21

AnkanueHsl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
KyMyiupoBaHHble. OcOOeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS

XHUMHYECKHE CBOMCTBA
CONPSKEHHBIX INEHOB
CrniocoOsl mostyueHus u
IIPUMEHEHHE AJIKAJMEHOB

https://m.edsoo.ru/EKDS1U5UV

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKHUH Psi,
obmas popmysia, HOMEHKIIATYpa,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYI, (hU3MUecKre CBONCTBA

https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHE CBOMCTBA aJJKUHOB

https://m.edso0.ru/MQ7A03SUC

24

25

26

KauecTBeHHBIE peakny Ha
TPOMHYIO CBSI3b

CriocoObI ostyueHust u
MPUMEHEHHE AJIKHHOB

Pemenue 3aga4d: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuun

https://m.edsoo.ru/45UN142UY

https://m.edso0.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

27

Cucremaruzanys 1 00001eHe

https://m.edsoo.ru/I9DNOP1N8



https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8

3HAHUU 10 TEME

28

29

ApEHbI: TOMOJIOTUYECKUH PS/I,

obmrast popmyna, HOMEHKIATYpa.

DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ O€H30J1a U TOIyoa, X
¢du3nveckre CBOMCTBA

XUMHYECKUE CBOMCTBA aPEHOB:
peakLu 3aMelIeHus

https://m.edsoo.ru/M\WVNGDLBK5D

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKHE CBOMCTBA aPEHOB:
peaKury NPUCOECINUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€eH3011a

https://m.edsoo.ru/CSBNGDUCS

31

32

33

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
ONPEIECIICHUE MOJIEKYIIIPHOU
(bOopMyIIbI OPraHuYeCcKOTo
BeIIleCTBA

CrniocoOsl mostyueHus u
IIPUMEHEHHE apEHOB

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

34

I'eHeTHUECKas CBSI3b MY
Pa3iIMUHBIMU Kj1aCCaMU
YIJIEBOJIOPOJIOB

https://m.eds00.ru/AX7QM5T7F

35

36

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3anus u 0000IIeHHE
3HAHUH I10 TeEME

[Ipuponnsiii ras. [lomyTHeie
He(THbIE ra3bl

https://m.edso0.ru/9VBZTY4PI

https://m.edso0.ru/CK1CUWWEN

37

KameHHbIi1 yrosb 1 IpoTyKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 ciocoOsl eé

https://m.eds00.ru/ORE9Y2CYG



https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

39

40

nepepadotku. [Ipumenenne
MIPOAYKTOB MepepaboTKu HEPTH

['enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOJOB
l"aslorenonpoun3BoHbIE
YIJIEBOJOPOIOB: SJIEKTPOHHOE
CTPOCHUE; PEAKIMU 3aMEILCHUS
rajjoreHa

https://m.edsoo.ru/HQ22U8ZHE

https://m.eds00.ru/XX94BSSGR

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumogeiicTBue
IHUTrajJoreHaaKaHOB C MArHUEM U
LIMHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucremaruzanusa 1 0000IIeHnE
3HAHUM MO pa3aerry
"Yranesonopoas!”

https://m.edsoo.ru/6XBYFOLLD

43

KonTponbhas pabota no teme
"Yranesonopoas!”

https://m.edsoo.ru/EJH90TT50

44

45

46

[IpenenbHbIe OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHUH PsiJI,
obmrast popmyna, CTpoeHue
MOJIEKYJ1, U30MEpHs,
HOMEHKJIAaTypa, Ki1accudukaus,
(bu3vecKue CBONCTBA

XnMHyeckre CBOMCTBA
MpeeabHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoOsl mostyueHus u
MIPUMEHEHHE OTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/ISNSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

https://m.edso0.ru/N9HOJ3V12

47

I[TpocTbie 3¢upsl: HOMEHKIIATYpa
U U30MepHsi, 0COOEHHOCTH

https://m.edsoo.ru/UUYC7UU21



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21

48

(OUBUYIECKUX U XUMHUYECKUX
CBOWCTB

MHOroaroMHsbI€ CIIMPTHI:
STWICHIJINKOJIb U NINLEPHH, UX
¢buznvecKre 1 XUMHUECKUE
CBOICTBa

https://m.edsoo.ru/KMYAEBG5AX

49

CriocoOsl motyueHus: u
MIPUMEHEHUE MHOTOATOMHBIX
CIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

deHou: cTpOCHNE MOJIEKYJIH,
¢busnveckne CBONCTBA.
ToxkcuuHOCTh (heHona

https://m.eds00.ru/0117TP1EX

51

XumMuyeckue cBoiicTpa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl mostyueHus u
npUMeHeHHe GeHoa

https://m.edsoo.ru/60B9BOAKU

53

54

ITpakTruueckas pabora Ne 2.
Pemenune skcriepuMeHTaIBHBIX
3a1a4 1o reme "CrnupTsl U
¢deHnonbr"

Cucrematuzanusa 1 0000IIeHne
3HAHUMH T10 TeMe

https://m.edsoo.ru/SHOGNHMGK

https://m.edsoo.ru/J7BOQOWB6

55

56

S7

AJbAETUAB U KETOHBI:
AJEKTPOHHOE CTPOCHHE
KapOOHUIILHON TPYIIIIHI;
TOMOJIOTHUYECKHE PSIBI, 00TIIast
dbopMmyna, nzomepus u
HOMEHKJIaTypa

ATBIETHIBI M KETOHBI:
(u3nuecKre CBOMCTBA; peaKkiuu
MIPUCOCTMHEHUS

Peakuuu okucinenus u
Ka4eCTBEHHBIE PEAKIINHI

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

AJIbACTUI0B U KETOHOB

58

59

Crioco0sI mostyueHust
aJIbJICTUIOB U KETOHOB

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJIEKYJI

https://m.eds00.ru/KOSEDOZNC

https://m.edso0.ru/SAG3MM12R

60

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢busnveckne CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

XHUMHUYECKHE CBOMCTBA
MMpeaACIbHBIX OJHOOCHOBHBIX
Kap60HOBBIX KHCJIOT

https://m.edsoo.ru/FG799CL7C

62

Oc00EHHOCTH CBOWCTB
MYypaBbHHON KUCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCoOEHHOCTH CBOMCTB:
HENpeIeTbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCIOT

https://m.edso0.ru/PO7B20AZG

64

65

66

[ToHsiTHE O MPOU3BOHBIX
KapOOHOBBIX KUCIIOT

Crioco0sl mostyueHus u
pUMeHeHHe KapOOHOBBIX
KHCIIOT

CrnoxHbie 3¢upsbL:
TOMOJIOTHYECKUHN PsiJi, 00IIIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edso0.ru/ASMOQKWR52

https://m.edso00.ru/ZY83U8721

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

67

68

69

dusnyeckne 1 XUMHYECKHE
CBOHCTBa 3(UPOB

Pemenne pacu€THbIX 3a1a4: 110
YpaBHEHHUIO XUMUYECKOM
peaxiuu, Ha ONpeesIeHue
MOJIEKYJISIPHOH (OPMYIIBI
OpPraHUYECKOT0 BEIIECTBA
[IpakTuueckas padota Ne 3.
Pemenne skcriepuMeHTaNbHBIX
3aja4 o reme "KapOoHoBbIE
KucnoThl. CnoxHbIe d3GUphI"

https://m.edsoo.ru/TCIGEW2K6

https://m.eds00.ru/K512Q00HVD

https://m.edso00.ru/OGEJG1Z6Q

70

Kupsr: ctpoenue, puzndeckue u
XUMHYECKHE CBOMCTBA
(runpoinus)

https://m.edso00.ru/9SIVVGAD3

71

72

Oco0eHHOCTH CBOMCTB KUPOB,
COJIeprKaIINX OCTaTKU
HEeMpeeTbHBIX JKUPHBIX KHCIIOT.
Kupsl B npupone

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Moromiee aeiicrsue. [lonsatue o
CUHTETUYECKUX MOFOIINX
cpenctBax (CMC)

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE?

73

74

I'enernueckas cBs3b
YIJI1€BOAOPOAOB U
KHCIIOPOICOAEpKAIINX
OpPraHUYECKUX BEILECTB
Pacuétel no ypaBHEeHUsIM
XUMHYECKHUX PEAKINH

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzanuys u 00001eHue
3HAaHUHU 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO6m1ast XxapakTeprucTruKa
YTJIEBOJIOB M KilaccuuKanus

https://m.eds00.ru/01RIX8HGR



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR

77

78

79

yIJ1€BOI0B (MOHO-, TU- U
MOJICaxapu/Ibl)
Monocaxapuabl: Gpusnyeckue
CBOWCTBA U HAXOXKJCHHUE B
pupoje

[IpuMeHeHue roKo3sl, €€
3HAa4YEeHUE B )KU3HEAEATEIbHOCTH
opraHusMa

Hucaxapupl: caxapo3sa,
MaJjbTO3a U JIAaKTO3a.
Haxoxnenue B mpupone u
MPUMEHEHUE TUCAXapUJIOB

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

80

81

82

[Monucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, (Pu3nYecKue u
XMMHYECKHE CBONCTBA,
IIPUMEHEHUE

[TousiTue 00 HCKYCCTBCHHBIX
BOJIOKHaXx

Pemenue pacueTHbIx 3a1a4 Ha
OIpEAEIIEHUE JOJIM BbIXOa
MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO

https://m.edsoo.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

83

84

85

Cucremaruzanusa 1 0000IIeHnE
3HAHUM MO pa3aeny

KonTponbhas pabota no teme
"Kucnoponacoaepxkariue
OpraHUYeCKHUE COCTUHEHUA"
AMWHBL: KITaCCUPUKAIHS,
CTPOEHHUE MOJIEKYJI, 0011ast
dhopmyna, nzomepus,
HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBA

https://m.edsoo.ru/YTA71S0GH

https://m.eds00.ru/40ZT3216M

https://m.eds00.ru/64T9T10ZV



https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

86

87

88

89

XUMHYECKHAE CBOMCTBA
anmn(aTUIecKuX aMHHOB

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHUJIMHA

CriocoObI mosryueHust u
HNpUMEHEHUE anr(aTHIeCKIX
aMHUHOB

AMMHOKHCJIOTBI: HOMEHKJIATypa
1 uzomepus, GpuznIecKue
cBoiicTBa. OTaeNbHBIC
MPEACTABUTENH 0.-aMUHOKHUCIIOT

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edso0.ru/RQIQOFGFVC

90

XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUYECHHUE
amuHoKucJIoT. CUHTE3 U
TUAPOJIN3 IENTUI0B

https://m.edso00.ru/160QZ981XZ

91

benku xak npupoaHsie
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XUMHUYECKHUE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

A3oTtcoaepikaiue
IreTCPOUKINYICCKHUC
coequHeHus. HykiaenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosorudeckas poib

https://m.edso0.ru/6A9U8JK1G

94

[TpakTuyeckas pabora Ne 4.
Pemenue skciepuMeHTATBHBIX
3aJ1a4 110 TeMe
"A3oTcoaepxaiime
OpraHuYecKue coeAuHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTaATbHBIX
3aga4 no reMe "Pacmo3HaBanue

https://m.eds00.ru/AGSLO35TE
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https://m.edsoo.ru/FRTQ7TUDA
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OpraHN4YeCKUX COCTUHEHUN"

96

KontponbHas paboTa mo teme
"A3oTcoaepKaiiue
OpraHN4YeCKUe COeTUHEHU"

https://m.edsoo0.ru/R69Q6G80U

97

OCHOBHBIE TOHITUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI U METOABI UX
CUHTE3a —II0JIMMEPHU3aIHs 1
MMOJIMKOHIEH AL

https://m.edsoo.ru/7SVQS1I0N

98

99

IInacTmaccel. Y Tunmuzamus u
nepepaboTKa IIacTuka
DnacToMepbl: HaTypaJibHbII
CUHTETUYECKUE KayuyKu. Pe3una

https://m.edsoo.ru/AIU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

100

Boisiokna: HarypanbHbIe,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cenuanbHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

102

ITpakTryeckas padora Ne 6.
Pemenue skcriepuMeHTATEHBIX
3as1a4y mo TemMe "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

O06o001IeHre B CUCTEMaTH3 A
M3yYEHHOT0 MaTepHaia 1o Teme
"BpICOKOMONEKYISIpHBIE
coeauHeHus"

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGC0OZS45

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102



https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
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11 KJIACC

Ne
n/n

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEp.
XUMHUYECKUH 31eMeHT. M130TOnbI

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/NOPBJ3G7J

CTpoeHHe QJICKTPOHHBIX 0005104Y€EK
adaTOMOB, KBAHTOBBIC YK CJla

Kraccudukarus XuMHIECKUX
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI)

https://m.edsoo.ru/9MTBPF8U5

https://m.edsoo.ru/MDGLT301C

Pacnpeenenue 37eKTpOHOB IO
aTOMHBIM OpOUTAIISIM
DJEeKTPOHHBIC KOHPUTYpaIUU
aTOMOB 2JIECMEHTOB B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSTHUU

https://m.edsoo.ru/HN5VJRET?2

https://m.edsoo.ru/56 M011PUG

DeKTpOHHBIE KOHPUTypaluu
HMOHOB. DJIEKTPOOTPULIATENLHOCTD

[Tepuonnueckuii 3aKOH U
Ilepnonuueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menpeneesa, CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

https://m.edsoo.ru/3SZORH4PQL

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMepHOCTI/I HN3MCHCHUA
CBOMCTB XMMHYCCKHUX 3JICMCHTOB
n O6p&3yeMLIX HUMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 IpyIiiaM 1
nepuoaam

https://m.edso0.ru/M2BG8LQGU

Cucremaruzanus u 00001eHue
3HAaHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bubs XumMu4ueckou CBSI3H.

https://m.edso0.ru/YSFOZQORM



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
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11

MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOU CBs3U. Bonoponnas
CBs3b. MEXMOJICKYJIIPHBIE
B3aUMOJCUCTBUSA

BaneHTHOCTD U BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U
HOMCHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

14

15

16

BemectBa MosekyasipHOro 1
HEMOJIEKYJISIPHOTO CTPOCHUS.
Tumbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

[TonsATHE O IMCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOHUIHBIX pacTBOpax

HctrHHBIE PACTBOPBI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BBIpaKEHUS
KOHIICHTPALIMU paCTBOPOB

https://m.edsoo.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMIO0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agad ¢
HCIIOJIb30BAHUEM HOHSITHM
"MaccoBast 10J11 paCTBOPEHHOTO
BemiecTBa", "MosipHas

KOHLIeHTpauus"

https://m.edso0.ru/9YYG9X6FN

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHNYEeCKUX BELIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5



https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
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20

21

22

23

24

25

KontposbHas paboTa mo temam
"CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menpneneesa", "Crpoenue
BemecTBa. MHOrooopasue
BemecTB"

Knaccudukanus XuMiuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCKO XUMUU. 3aKOH
COXPAHEHUS MACChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEeBpALICHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKLMIX

TennoBsie A3 HeKTh XUMUYECKUX
peakunii. Tepmoxumuyeckue
ypaBHEHUS

Beruucnenus no ypaBHeHHIM

XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHHAM

CKOpOCTh XMMHUYECKOHN PEaKIIUH,
€€ 3aBUCUMOCTB OT Pa3JIUYHbIX
¢axropos. Katanus u
KaTaJIn3aTOPbI

['omoreHHbIe U TeTEPOTreHHBIE
peakuuu

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZMS8REE

https://m.edsoo.ru/9TSXHFMT4

https://m.edsoo.ru/\V5WAVUXO0H

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

26

IIpakTuyeckas padora Ne 1 o
TeMe "BiusHHE pa3InyHbIX
(akTOpPOB HA CKOPOCTh
XUMHYECKON peakiuu"”

https://m.eds00.ru/NGQO5JTY7

27

OO6parumbie 1 HEOOpAaTUMBIS
peakunn. XuMHUYECKOE

https://m.edsoo.ru/XHPQ3BRAJ



https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
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PaBHOBECUEC

28

29

[IpakTrueckas padota Ne 2 1o
TeMe "BinsiHue pa3inyHbIX
(bakTOpOB Ha MOJI0KEHUE
XMMHUYECKOT0 paBHOBecus"

DNeKTpoNUTHYECKAst
nuccouuanus. CuibHbIe U cradbie
aneKTposuThl. CTeneHb
JUCCOLIMAIIUU

https://m.edsoo.ru/UMB65DAVK

https://m.edso0.ru/8UJMTOHPO

30

31

32

HoHHOE pou3BeICHUE BOIBI.
Cpena BOJHBIX pacTBOPOB.
Bomopoansriii mokazarens (pH)
pactBopa

I'mpaponus coneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

ITpakTryeckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEaKIINH B
pacTBopax EKTPOJIUTOB"

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ

https://m.edsoo.ru/RD8CXFMNS

33

34

OKuCIIHTEIIFHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH.
Baxxneinine OKUCIUTEIN U
BOCCTAaHOBHUTEIH

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HMOHHOT0) O6anmaHca

https://m.edsoo.ru/AF9A7THSZT

https://m.edso0.ru/LCSPR4PCZ

35

36
37

3J'ICKTpOJII/13 pacTBOpPOB U
paciiiaBoB BCUICCTB

Pemenne 3aaa4 pa3JInMuYHbIX TUIIOB
Pemenune 3amau Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/7UC0OBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzanusa 1 0000IIeHnE
3HaHUHU 110 TeMe "XUMHUUYECKHE
peaxkuun"

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
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39

40

KontponbHas paboTa mo teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme
XUMHUYECKUX dieMeHToR /1. M.
MeneneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAIIJIOB

https://m.edsoo.ru/E120ZSNS2

https://m.edsoo.ru/S2T11G534

41

Annorponus HeMeTauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
dbocdopa u yraepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bogopon: nonyuenue,
(bu3HUYeCKre U XUMUICCKHE
cBoiicTBa. [ mapusl

https://m.edsoo.ru/EOAB3TJZ2

43

44

I"aymorensl: HaxoXAEHKE B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWHG6A36J

45

46

47

JlabopatopHble 1 IPOMBIIILIICHHBIE
CIOCOOBI TIOJTYYEHHUsI TaJIOTEHOB.
[IpumeHeHne rajJoreHoB U ux
COETUHEHUN

[IpakTnueckas padora Ne 4.
Pemrenue skcnepuMeHTaIbHBIX
3aga4 mo reMme "I"anorednr"”

Kucnopon: nabopatopusie u
MIPOMBIIIITIEHHBIE CTIOCOOBI
noty4deHus1, GU3ndecKue u
xuMuyeckue cBoricta. O30H.
[TpuMeHeHHne KUCIopoia U 030HA

https://m.edsoo.ru/UL8SR2WQ2T

https://m.edsoo.ru/\VJHPYU202

https://m.edsoo.ru/5LQHHJCFF



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
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https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF

48

OKcHIBI U IEPOKCHIBI

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/Q8L50HZYY

50

Cepa: HaxOXJCHHE B IPUPOJIE,
CIOCOOBI OTYYeHHUs, PU3NIECKUE
U XMMHYECKUE CBOMCTBA

https://m.edso00.ru/3JASFNOQQOK

51

CepoBonopo1, Cyabhuabl

https://m.edsoo.ru/PMQO9PHT23

52

Kucnoponconepxkariue
coenuHeHus cepbl. OCOOEHHOCTH
CBOWCTB CEPHOMN KUCIOThI

https://m.edsoo.ru/8TN3SZ505

53

[IpaxTuueckas padora Ne 5.
Pemenne skcriepuMeHTaNbHBIX
3amad o teme "Cepa u eé
coenuueHus"

https://m.edso00.ru/9S76ZZRFW

54

55

56

A3OT: HaX0XkJIeHHE B IPUPO/IE,
CIOCOOBI MOTyUYeHUs, PU3NUECKHE
Y XUMHYECKHEe CBOMCTBA. AMMUAK,
HUTPH/IBI

Kucnopoaconep:xariue
coeanHeHus azora. OcoOEHHOCTH
CBOWCTB a30THOM KHCIIOTHI

[IpuMeHeHue a30T1a U ero
coeiMHeHU. A30THbIe y100peHus

https://m.edsoo.ru/IZPKO7C4P

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

58

docdop: HaxOkKAEHUE B IPUPO/IE,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XUMHYECKHE CBOMCTBA.
®ochunst u hochun

Oxcunpl pocdopa,
dhochopcoaepkaiiye KUCIOTHI.
Comu dochopHO KUCITOTHI

https://m.edso00.ru/PXZ01ZQS0

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue dhocdopa u ero
coenunennii. ochopusbie
ynoopeHus

https://m.edsoo0.ru/99E3JYYTM



https://m.edsoo.ru/4MRVPMQAI
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60

61

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTaIBHBIX
3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAU(UKALINY;
¢buznvecKue 1 XUMHUECKUE
CBOICTBa, MPUMEHEHUE

https://m.eds00.ru/97LCBYXY2

https://m.edsoo.ru/IWDS30TDR

62

Oxcun yrnepona(ll), oxcun
yraepoaa(lV), yronbHast Kuciora
U e€ conu

https://m.eds00.ru/6DLNT13TE

63

Pemenue 3amau PA3JIMYIHBIX TUIIOB

https://m.edsoo.ru/POQWKCINJIX

64

65

66

67
68

Kpemuuii: HaxoxaeHue B
IIPUPOJIE, CLIOCOOBI MOTYUYEHMS,
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBa

Oxcun kpemuusi(1V), kpeMHueBas
KHUCJIOTA, CHJIUKATHI

[IpuMeHeHne KpeMHUS U €T0
coenuHenuil. CTekso, ero
MOJTyYeHHUE, BUBI CTEKIIA
Pemenue 3amau pa3au4HbIX TUIIOB
Cucrematusanusa 1 0000IIeHne
3HaHui no treme "Hemeramibr"

https://m.edsoo.ru/R7FY3Y3BW

https://m.edsoo.ru/NTQOS329K

https://m.edsoo.ru/IXJ00600T

https://m.edso00.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTES

69

70

KonTponbHas pabota mo Teme
"Hemetamasr"

AHanu3 pe3yiabTaToB
KOHTPOJIBbHON pabOThI, KOPPEKIIUS
OHIMOOK

https://m.edsoo.ru/\VPSTFCAFI

https://m.edsoo.ru/LAOAONSJ7

71

IlonoxeHue MeTanIoB B
[Tepuonuueckoit cucreme
XUMHYECKHUX DIIEMEHTOB.

https://m.edsoo.ru/57FR910QP1



https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
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OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

OO6mue puznueckre CBOMCTBA
MeTtasuioB. [IpuMeHenne MeTanos
B OBITY U TEXHUKE

https://m.eds00.ru/ACNOR6AKW

73
74

75

76

Cnnasel MetaiioB. Koppo3sus
METaJIJIOB

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

DNEKTPOXUMHUYECCKUN P
HarnpspkeHuid MetauioB. O0mue
CIIOCOOBI TIOYYSHUST METAJUIOB

OO1w1ast xapakTepuCTHKa METAJIOB
|A-rpynnst [leprogunueckoit
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.
Harpuit n xanuii: nonydeHue,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BELIECTB U UX COECIUHEHHUN

https://m.eds00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

OO11ast xapakTepUCTHKa METAJIOB
IlA-rpynnsl [leproanueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Maruuii 1 KaJIbIIUi: MOTy4YEHHUE,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BELIECTB U UX COCAUHEHHUN

https://m.eds00.ru/Q4YBTZ3RY

78

79

JKécTkoCTh BOMIBI U CTTOCOOBI €€
YCTpaHCHHS

AOMUHUI: TIOJTy4YEHHE,
(bu3nUecKre 1 XUMUYECKHEe
CBOWCTBA, IPUMEHEHUE

https://m.eds00.ru/609WLKNTN

https://m.edso0.ru/OZHBSJBQ6

80

AmMdoTepHbIe CBOWCTBA OKCHIA U
TUJIPOKCHIA AITFOMUHUS,

https://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM

81

82

THAPOKCOKOMILIIEKCHI aJITlOMUHNA,
HUX IPUMCHCHUC

Pemenwue 3a1a4 pa3nuyHbIX TUIIOB
[TpakTuyeckast padora Ne 7.
Pemenne skcriepuMeHTaNbHBIX
3aja4 1o reme "Merasuibl
IJIaBHBIX oArpymnm"

https://m.eds00.ru/ZCTJX7CQ3

https://m.edsoo0.ru/ZR9H28T3K

83

84

85

OO1w1ast xapaKTepUCTHKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
Ilepuonnueckoit cucTemMbl
XUMHUYECKUX 3JIEMEHTOB

du3nyecKkne 1 XUMHUICCKHUE
CBOMCTBa XpoMa U €ro
COGZ[I/IHGHI/If/'I, X IPUMCHCHUC

Baxueiiine coequHeHus
Maprania. [lepmanranar kanus,
€ro OKUCJIUTEIbHbBIE CBOWCTBA

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

86

87

88

DOu3ndecKnue U XUMUUECCKHIE
CBOICTBA KeJIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHUE CIIJIABOB XKeje3a

du3znyeckne 1 XUMHUUECKHUE
CBOMCTBA M€Y U €€ COCAUHCHUH,
UX IPUMEHEHUE

duszndeckne 1 XUMHUIECKHIE
CBOMCTBa OWHKa U €10
COGJII/IHGHI/Iﬁ, HUX IPUMCHCHUC.
FI/I,Z[pOKCOKOMHJ'ICKCBI OHMHKa

https://m.edsoo.ru/71YSMIGSD

https://m.edso0.ru/GET2L9K3X

https://m.edso0.ru/O4C50Q0KBEJ]

89

ITpakTuyeckas padora Ne 8.
Pemrenune skcriepuMeHTaTBHBIX
3a1a4 1o reme "Merasuibl
MOOOYHBIX MOATpYI"

https://m.edsoo.ru/BAJAYWS82G



https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G

90

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/EI77TEUHQZ

91

O0001IeHrEe U cUCTEMaTU3aIUs
M3YYCHHOTO MaTepuaa 1o TeMe
"MeTtayuier"

https://m.edsoo.ru/NHKRDJUTS

92

93

04

95

96

97

KontposnbHas paboTa mo teme
"Merayuipr"

AHanu3 pe3yiabTaToB
KOHTPOJIbHON pabOThl, KOPPEKLUs
oLIMO0K

POJII) XUMHUHU B O6€CH€‘~I€HI/II/I
YCTOWYMBOIO Pa3BUTHUSA
yenoBeuecTBa. IlonsTue o
Hay4HbIX METOJIaX UCCIIEIOBAHUS
BCIIIECTB

HayuHble IpUHLIKIIBI OpraHU3aH
XMMHUYECKOT0 IIPOU3BOICTBA.
[TpomblnIeHHBIE CITOCOObI
MOJIy4EHUs1 BaXKHEUIIINX BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE
OKpPY KaroILEH Cpelbl U €ro
II0CJICACTBUA

XHMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpenCTBa

https://m.edsoo0.ru/4Z62V30B1

https://m.edsoo.ru/KGZODOKTT

https://m.edso00.ru/SSTSRWKS8

https://m.edsoo.ru/\V4Y20W8UR

https://m.edsoo.ru/HFYWAQ1VW

https://m.edsoo.ru/992MUF415

98

Xumus numu. Poiabs XuMuu B
oOecrieueHnH MUIIEBOH
0€e30IacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

KocMmeTrnueckue u napdroMmepHbie
cpeacTtBa. beiToBas xumMust

XuUMHS B CTPOUTEIILCTBE.
Baxxueiimme cTtpouTeNnbHbIE U
KOHCTPYKILIMOHHBIE MaTEPUAIIbI

https://m.edso0.ru/0\VV85PPBKW

https://m.edso0.ru/5SFX2N2T3J

101

XUMHS B CEJILCKOM XO35MCTBE.

https://m.edsoo.ru/YY395RQAJ



https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ

OpFaHI/I‘IeCKI/IC U MHUHEPAJIbHBIC

ynoOpeHus
102 CHCTeylaTmaum 1 oGobmenne 1 https://m.edsoo.ru/IGMSCPOK9
3HAHUH 10 TEME
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/IGMSCP0K9

IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKOYACT:

11

1.2

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIbI,
ANIEKTPOHHAs 000JIOUKA aToMa, S-, p-, U-2JIEeKTPOHHBIC OPOUTAIIH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aToMa, HOH, MOJEKYJa,
BaJICHTHOCTD, 3JIEKTPOOTPULATENILHOCTD, CTEIEHb OKHUCJICHUS,
XUMHYECKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOWTaneil, KpUCTAIUIMUECKas pelETKa, MOJb, MOJSpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHLEHTpPALUs, PpPacTBOPbI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIAPATHI, YIJIEPOJIHBIN
ckeseT, (YHKUMOHANbHAs TpyNNa, pajuKal, W30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTpyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPaHCU30MEpHsI), TOMOJIOTHUECKUH psiJl, TOMOJOIH, YIJIEBOJOPOIbI,
KHCJIOPOA- M a30TCOJAEpKAIINe COCAMHEHUS, OMOJIOTUYECKH aKTHBHBIE
BellecTBa (YIIeBOIbl, JKUPbI, OCJIKHM), MOHOMED, HOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XMMHUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SHJOTEPMUUYECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
JJIEKTPOJUTAYECKAST AUCCOLMALNS, CTENEHb IUCCOLUMALNN, OKUCINUTED,
BOCCTAHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuu,
XUMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpHUS] XMMHUYECKOTO CTPOEHHUS OPraHMYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOIUTUUECKON THUCCOIMAINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKUE
3HaHUs, JIEKAIUEe B OCHOBE MOHUMAHMS NPUUYMHHOCTU U CUCTEMHOCTH
XAMHYECKHUX SBJICHUW, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpEACTaBICHUA 0 MCXaHU3Max XUMHNYCCKHX peaKuHﬁ,
TCPMOANHAMHUYICCKUX n KHMHECTHYCCKHNX 3aKOHOMCPHOCTAX nx
IIPOTCKAHUS, O XUMHUUYCCKOM PABHOBCCHU, TUCIICPCHBIX CUCTCMAX

1.4

1.5

2.1

(I)aKTOJ'IOl"I/I‘ICCKI/Ie CBCIACHUA O CBOI>'ICTB3.X, COCTaBEC, IMOJYYCHHUU H
0e30macHOM HCIIOJIBb30BaHHUH BaXKHEHUIIINX HCOPTaHNUYCCKUX n
OpraHHUYCCKUX BCIICCTB B GBITy u HpaKTHqCCKOﬁ JCATCIIbHOCTH
YCI0BCKa

oOuiyie HaydHble MPUHIMUIBI XMMUYECKOTO MPOU3BOACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, MeETaHoJa, IMepepaboTKu
He(hTH)

CdopmMrpoBaHHOCTh YMEHHH BBISBIISTH:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHI>'I,
INPUMCHATh COOTBETCTBYIOIIMWC IIOHATHA ITIPpHU OIIMCAHHUMU CTPOCHUSA H




CBOMCTB HEOPraHMYECKUX U OPIraHUYECKUX BEIECTB U UX MPEBPALCHHI

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHMA C TOHATUSIMH M TIPEICTaBICHUSIMH
JOPYTUX MPEAMETOB sl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHEHUS
CYIIHOCTH MaTE€PHAIBHOTO €IMHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1

3.2

HAaVMEHOBAHUS XMMHUYECKHUX COEIMHEHHM MEXIYHapOJHOIO COI03a
TEOPETUYECKOM M MPHUKIATHOM XHUMUA W TPUBHAIBHBIE Ha3BaHUsA
BEILIECTB, OTHOCSAIIMUXCA K H3YYEHHBIM KJaccaM OpraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHUN

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHUS (POPMYNI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (POPMYII OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTh YMEHHUS KJIACCUDUIIUPOBATH:

4.1

4.2

HEOpraHUYeCKHE BEIIEeCTBA, CAaMOCTOATEIbHO BbIOMpPATh OCHOBAaHUS U
KPHUTEPHH JUTS KITACCU(PUKAIIMN N3y4aeMbIX XUMHYECKIX 00HEKTOB
OpPraHMYEeCKHEe BEIECTBA, CAMOCTOSATEIBHO BBIOMpATh OCHOBAaHUS U
KPUTEPHH JUIsl KIIACCU(PUKALIMU H3YJaeMbIX XUMUYECKUX 00BEKTOB

4.3

[0 Pa3MYHBIM IpHU3HAKaM (YUCIYy U COCTaBy PEarupyIOUIMX BEIECTB,
terioBoMy  3(dekry peaknuu, H3MEHCHHIO CTENeHEeW OKHCIICHUS
AIIEMEHTOB, 0OPATUMOCTH PEaKIMH, YUACTUIO KaTalu3aTropa)

ChopMupoBaHHOCTb YMEHHsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKHX 31eMeHTOB 1 — 4 nepuonos Ilepunoguueckoii cuctemsr .M.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTHU, UCIIONIb3Yys MOHSTHUS S-, p-,
d-31eKTpOHHbBIC OPOUTAIIN, SJHEPIeTHICCKUE YPOBHU

CpopMHUpPOBaHHOCT YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMMYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COCIUHEHHH IO
MePUOIaM U TPYIIaM

ChopMHpOBaHHOCTh YMEHMSI COCTAaBISITH YPABHEHMS] XHUMHYECKHX
peakLuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMii TOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OajlaHca 3TUX peakLui

YpaBHCHUA peaKuHﬁ PAa3JIMUHBIX THUIIOB; TIIOJIHBIC U COKpaHIéHHI)Ie
ypaBHEHUS peaKkiuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
3TH pEeaKk U UIYT 10 KOHLA

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

8.1

8.2

C(I)OpMI/IpOBaHHOCTI) YMCHUS NOATBCPKAATD:

Ha KOHKDETHBIX IIPUMEPAX XapaKTep 3aBUCHUMOCTH PEaKIMOHHOMN
CMOCOOHOCTH OPraHMYECKUX COCTUHEHWH OT KpPAaTHOCTM U TUIA
KOBaJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX
MEXaHU3MOB IPOTEKAHUS pEeaKIUN

XapaKTCPHbIC XHMUUYCCKHE CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU
OKCIICPUMCHTAMHU U 3aITUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPHU30BaTh COCTAaB M BaKHEHIIHE
CBOWCTBA BENIECTB, MPUHAMICKAIIUX K ONPENEIEHHBIM KiaccaM |




10

10.1

10.2
10.3
10.4

rpyImnaM COeJUHEHUH (IIPOCThIE BEIIECTBA, OKCUIbI, THIPOKCUABI, COJIH;
YTJIEBOAOPO/IBI, IPOCTHIE APHUPHI, CIUPTHL, (HEHOIIBI, aNTbIACTH/IbI, KETOHHI,
KapOOHOBBbIE KHCJIOTBI, CIIOKHBIE S(UPBI, XHUPbI, YIJIEBOJbl, AMUHBI,
AMUHOKHCIIOTBI, OEITIKN)

ChopMupOBaHHOCTH yMEHHUSI TPOBOAUTH PACUETHl IO XUMHYECKUM
dopMynaM M ypaBHEHHSM XUMHYECKHX pEaKIHi C HCHOJIb30BAaHHEM
(U3NYECKUX BETMYNH:

Macchl (00béMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTa PEaKIUH, €CIIU OJHO
13 UCXOJIHBIX BEIIECTB JAHO B BHJIE PACTBOPA C OMPEACIEHHON MaccOBOM
JOJIEH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

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

10.5

110 HAaXO0XKICHHIO XHUMHYECKOU q)OpMYJ'IBI BE€IICCTBA

11

BJ'Ia,Z[eHI/Ie CHCTEMOM 3HAHHUH O METOAAaX HAYYHOI'O ITO3HAHUA SIBIICHHUI
IprUpOAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC ITPUMCHATH
OTH 3HAaHUA IIPH SKCIICPHUMCHTAJIbHOM HMCCICAOBAHHWH BCIICCTB W IJIA
OOBACHEHUS XUMHYCCKHX ﬂBHGHI/IfI, HMCIOIUX MCCTO B IIPUPOIC,
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA U B HOBC@I[HGBHOI‘/'I KHN3HU

12

ChopMupoBaHHOCT yMEHHS TPUMEHATh (UCIOJIb30BATh) 3HAHUS O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XHUMHYECKHUX
peakiMii ¥ TIPOTHO3UPOBAHMUSA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIC XMMHUYECKHE 3HAHWS Ui OOBSICHEHUS M MPOTHO3UPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MJs IPUHATUS
TPaMOTHBIX PEIICHUI MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

CdopmupoBaHHOCTh yMEHHUS IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
OKCTIIEPUMEHT (TOJIydYeHUE W M3YYCHHE CBOMCTB HEOPTaHUYECKUX U
OpPTraHMYECKUX BEIIECTB, Ka4eCTBEHHBIE pEAKIHHU YIJIEBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
pelieHue AKCIIEPUMEHTAIBHBIX 3a1aq o pacrmo3HaBaHUIO
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB) C COOIOJACHHEM IPABUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATh IEJIM HCCIICIOBAHUS;, TIPEICTABIATh B
paznu4HOil  (opme pe3ynbTaThl AKCIEPUMEHTa, AaHaTU3UpOBaTh U
OIICHUBAThb UX NTOCTOBECPHOCTDH

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIA MOUCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C IOCTaBIEHHOMN
y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHsI NPOTHO3UPOBATh, AHAJIM3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemiecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTh  BO3JIEMCTBHS HA  JKMBBIE  OpPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTesid IPEAEIIbHON




JOMYCTUMOM  KOHIIGHTPAaLlMU, M TOACHATH Ha TpuUMepax CIOCOObI
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M
4eJoBeKa



HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
EI'D 1O XUMHUHU

Kon
1

11

1.2

1.3

14

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
TeopeTnyeckre OCHOBbI XUMUHU

Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHU aroma. Pacnipenenenue
AJNIEKTPOHOB IO HHEPreTHYeCKUM YypoBHSAM. Krnaccudukanus XUMHYECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOSHHSI SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aTOMOB. DJICKTPOHHAS
KOH(Urypanus atoMa. BareHTHbIE 3IeKTPOHBI

Ilepuonnueckas cucrema xuMmuueckux oanemeHtoB J[.M. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona J[.M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB U HX COEAUHEHUU 10
MepuoJaM MW rpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IIPOCTBIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHH, BBICITUX OKCUAOB U THIPOKCHIOB

BanentHocTs. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

Bunsl  xumuyeckod  cBsi3W  (KOBaJIeHTHas, MOHHAas, MeTaJUIM4yecKas,
BOJIOpOJIHAs) W  MeXaHuW3Mbl e€ oOpa3oBaHus. MeXMOJIEKYISIPHBIE
B3aUMOJIeHiCTBU. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHHUSI.
Tumbl KpUCTATUIMYECKUX PEmIETOK. 3aBHCHUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTALIMYECKON PEIIETKA

1.5

1.6
1.7

1.8

Xumnueckas  peakuus. Kiaccudukauus — XMMHYECKMX — peakuuil B
HEOPraHUYECKON ¥ OpraHM4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB
TenoBsie A3 dekThl XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHuUs

OO6parumbie peakiuu. XUMUYECKoe paBHOBecHe. DaKTOPHI, BIUSAIOIIME Ha
COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

OnektponuTrueckas auccorumanusa. CuiabHbIe U caadbie 251eKTpoauThl. Cpema
BOJHBIX PAcCTBOPOB BEIIECTB: KHUCIas, HelTpanbHas, mienodnas. CreneHb
aucconuanui. Peakimy HoHHOro oOMeHa

I'mppomus coseli. oHHOE mpou3BeneHWe BOJABI. BOAOpPOIHBIN ITOKA3aTeINb
(pH) pactBopa
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CrnocoObl  BBIpRKEHHMSI  KOHIIGHTpAIlMM  PacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOTO BELIECTBA, MOJSApPHAs KOHUEHTpauus. Haceimenuele u
HEHACBIIIEHHbIE PACTBOPbI, PACTBOPUMOCTh. Kpucramioruaparel

1.12
1.13

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeeHne BemecTs B cpeaax
¢ pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOTO OanaHca

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH
OCHOBBI HEOPTAHUYECKON XUMUU

2.1

2.2

2.3

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHNYECKHUX BEILECTB

XUMUYECKHE CBOICTBA BaXKHEHIIMX METayUIOB (HATpUM, KaJWl, KallbLIUH,
MarHui, aJlOMUHHUH, IIMHK, XpPOM, XKeJe30, Melb) U UX coeauHeHuil. Oomue
CHOCOOBI OJTYYEHUS] METAJIOB

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoga W KpeMHHMs) M HMX COCIMHEHMH (OKCHJIOB,




KHCJIOPOJICOACPIKAITUX KUCIOT, BOJOPOAHBIX COCTUHECHHI )

2.4

2.5

3.1

I'eneTrnyeckas CBSI3b HEOPraHMYECKHUX BELIECTB, IPUHAJISKAIINX K
Pa3IMYHBIM KJaccam

HI[CHTI/I(l)I/IKaHI/IH HCOPTraHNYCCKUX COGHHHGHHﬁ. KauecTBeHnbIe p€aknu

Ha HCOPraHM4CCKHEC BCIICCTBA U NOHbI

OCHOBBI OPraHNUYECKON XUMUU

OCHOBHbBIE TIOJIOKEHHMSI TEOPUU XUMHUYECKOIO CTPOECHMSI OpPraHM4YECKHX
coequHeHnii  A.M. bytiepoBa. VYTIJepoIHbIM CKEJIET OpraHuYecKOn
MoJIeKy/bl. KpaTHOCTh XWMHUYECKOW CBSI3U. S- W P-CBs3H. SP3-, Sp2-, sp-
rudpuan3anuu opouTaneil aToMoB yriiepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XUMHYECKOro CTpoeHMs Mojekyn. ['omonoru. I'omonormyeckuit psg.
W3omepust u u3zoMepsl

3.2

3.3

3.4

3.5

3.6

[lonstne o QynkuuoHanbHOM rpymnme. OpueHTanuoHHBIE 3G (EKTHI
3aMECTUTEIIEN

[IpencraBienre o KiIacCHU(pUKAIMU OPraHWYECKUX BemiecTB. HoMmeHkiaTypa
OPTraHUYECKUX COCTUHEHUN (CHCTeMaTH4ecKas) W TPUBUAJIbHBIC Ha3BaHUS
BOKHEHIIMX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB

CBoOomHOpaAMKANBHBIA W HWOHHBIM MeXaHM3Mbl peakuuu. [loHATHe o
Hykieoduie u anekrpoduie. [Ipasmino MapkoBuukosa. [IpaBuino 3aiiiieBa

AJIKaHBbI. XUMHUYECKue CBOICTBA AJIKAHOB: raJOr€eHUPOBAHHUE,
JNErUIpUpOBaHUE, TEPMHUYECKOE pa3JIOKEHUE, KPEKUHI, H30Mepu3alus,
ropenue. Ilomyuenue ankanoB. [uknoankanel. Cneuuduka CBOWUCTB
LUMKJIOAJKaHOB C MallbiIM pa3MepoM LHMKJIa. Peakuuu mHOpuUCOENUHEHHUS U
paarKaIbHOTO 3aMEILICHUS

ATIKEHBL. Xumuueckue CBOMCTBA: peakuuu [IPUCOEIUHEHUSA
(raloreHMpoBaHKEe, TUAPUPOBAHHME, TUIPOTATOTEHUPOBAHME, TUApaTalus),
TOpPEHUsI, OKUCIICHNUs U nonuMepusauuu. [IpombinuieHHble U 1abopaTopHbIe
COCOOBI OTYYEHUS ATKEHOB

3.7

Ankaguensl. XMMHUYECKHE CBOMCTBA aJKaJUEHOB: PEAKLUU IPUCOECINHEHUS
(ruapupoBaHMe, TaJOTeHUPOBAaHUE), TOPeHUs U noaumepusanuu. [lonyuenue
aJIKaJUEeHOB

3.8

AJNKUHBIL. XnuMuyeckue CBOMCTBA: peakuun IIPUCOECIUHEHUS
(raoreHMpoBaHue, THAPUPOBAHUE, TUApATALUs, THUIPOraJOreHUPOBAHUE)
KaK CI10co0 MoJy4yeHMs MOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. Peakiiuu
3amelieHus. ['opeHne aneTmrneHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IJIAMEHHU JUIsl CBAPKU U Pe3KU MeTaiioB. [IpuMeneHne aneTuieHa

3.9

3.10

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Ma: pEaKIHHU HIEKTPOPUILHOTO
3aMelleHHs, MPUCOEeIUHEHHs (THUIPUPOBaHUE, TaJIOTeHUpOBaHuUE). Peakius
ropenus. OcoOEHHOCTH XMMHYECKUX CBOMCTB ToiryoJia. [lomydenne Genzomna.
Oco0eHHOCTH XMMHUYECKUX CBOHCTB ctupona. l[lommmepusanus CTHpoIa.
CriocoObI TOTy4eHHST ¥ IPUMEHEHUE apOMaTUYECKUX YTIIEBOAOPOIOB

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTBHL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HaTpUeM KaK CIOCOO YCTAaHOBJIEHUS  HaJIMYUs
THUAPOKCOTPYMIBI, € TaJOreHOBOAOPOJAaMH KaK CHOCO0  MOJydyeHus
pacTBOpUTENIEH, BHYTPH- U MEXMOJEKyJsApHas Jaeruapartauus. Peakuus
ropenus. [lomyueHue sTaHoONa: peakius OpPOKEHWs TIFOKO3BI, THApATAINS
STWIECHA. OTWIEHIJIMKOIb W TJMLIEPUH KaK MPEACTABUTENN IPEAEIbHBIX
MHOTOaTOMHBIX CIIUPTOB




3.11

3.12

®enon. XuMUYecKrue CBOMCTBA (peHosa (peakiuu ¢ HaTpueM, THIPOKCHIOM
Hatpusi, Opomom). [lonyuenue penona

AHBZ[GI‘I/IZ[BI. XI/IMI/I‘-IGCKI/IC CBOﬁCTBa HpeI[eJIBHBIX AJIBbACTUI0B.
THJIPUPOBAHUE; KAYECTBEHHBIC PEAKIIMU Ha KapOOHWIBHYIO IPYIITy (peakius
«cepedpsiHoro  3epkasian, B3aumozelictBue ¢ ruapokcugom wmemu  (11).
[TosiydeHne mpeneabHBIX abJCTHIOB. OKHCICHHE CIIMPTOB, THIApATAIUs
areTusieHa. AIETOH Kak MPeACTaBHTENh KeTOHOB. OCOOEHHOCTH peakiuu
OKHCJIEHHS alleTOHA

3.13

3.14

3.15

KapOoHoBbie KHCIOThI. XUMHUUYECKHE CBOMCTBA MPEACIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XUMHUYECKHX CBOWCTB MYPaBbHHOU
KUCIOTHL. [lonydyeHue mnpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAaHOB, QJIKEHOB, NMEPBUYHBIX CIUPTOB, aJIbJIETUIOB. BbIciiue
npeiebHbIC U HeMpeAebHbIC KAPOOHOBBIC KHCIOTHI

Cnoxuble >pupel u Kupbl. CHocoObl TONYYEHHUS CIIOXKHBIX 3(PHUPOB.
OO6paruMocTth peakuuu sTepuduxanuu. IlpumeHeHue cioxHbIX 3(UpOB B
MUIIEBON ¥ MappIOMEPHON MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOKHBIE S(HUPHI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIIEHHE. [ Mapoym3, WM OMBUICHHE, )KHPOB KaK CIIOCO0
IIPOMBIIIJICHHOT'O TIOJY4€HUS COJeH BBICIIMX KapOOHOBBIX KUCJIOT. MBLI4 Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

XHMMHMYECKHE CBOMCTBA TJIIOKO3bl: PEAKUMU C YYaCTHEM CIUPTOBBIX H
aJIbJIETUAHOM TPYyII U MOJIOYHOKHKCII0E OpoxeHue. [Ipumenenue rirokossl, eé
3Ha4yeHUE B JKU3HEAEATENBHOCTU oOpraHm3ma. Jlucaxapuuabl: caxaposa,
MaJbTO3a. BoccTaHaBinMBaromMe W HEBOCCTaHABIMBAIOIIME IUCAXapUIbI.
I'unponu3 nucaxapupos. [lonmcaxapuael: Kpaxman, riaukoreH. CrpoeHue
MaKpOMOJIEKYJl KpaxMmala, TJIMKOT€Ha M LEJI0i03bl. PU3nuecKkue cBONCTBA
KpaxMaja M LEeJUI0I03bl. XHMMHUYECKHE CBOWMCTBA KpaxMayia: THAPOJIN3,
KAaueCTBEHHasl peakluss C HOJO0M. XHMMHYECKHE CBOMCTBA IIEJIIIOJIO3bI:
TUJPOJINA3, TONy4YeHUue 3GUpoB Lewnono3bl. [loHATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIHN MIENK)

3.16

AMUHBI. AMHMHBI KaK OpPraHMYECKHE OCHOBAaHMS: PEaKUUH C BOJOM,
KHUCJIOTaMH, pC€aKlusd ropCHUs . ApnniH kak NpeACTABUTCIIb ApOMATUICCKUX
aMUHOB. XHMMHMUYECKHE CBONCTBAa aHUJIMHA: B3aMMOJEIHCTBHE C KHUCIOTAMH,
OpoMHO¥# BOJIOH, okucieHue. [lomyuyeHne aMiMHOB aJKUJIMPOBAaHUEM aMMHaKa
Y BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIE€BOJOPOIOB

3.17

AMHUHOKHCIIOTHI ¥ OelKH. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHu4YecKue
coeauHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, 00pa3yromue Oenku. XuMHUUecKue
CBOMCTBa OENKOB: TUAPOIM3, JCHATypalus, KaueCTBEHHbIE (LIBETHbHIE)
peakiuu Ha Oenku

3.18

3.19

CrpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBONCTB IOJIMMEPOB OT
cTpoeHus] MoJsieKyd. OCHOBHbBIE CITOCOOBI TOTYyYEHUSI BBICOKOMOJIEKYISIPHBIX
COEUHEHUI: peakuun MOJIMMEPU3ALUT u MOJINKOHCHCALIUH.
Kiaccudukanms BoiokoH

Wnentudukanus opraHnyeckux coeMHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€IUHEHUI

4

XUMUS U )KU3Hb

4.1

Xumus B TOBCEAHEBHOW >ku3HH. [IpaBuna Oe3omacHOl pabOThl ¢ €IKUMH,




TOpHOYMMHU U TOKCUYHBIMH BEHICCTBAMU, CPEACTBAMU OBITOBOM XUMHH

4.2

4.3

4.4

5.1

XuMHST U 37I0pOBbE. XHUMHSI B MEAUIMHE. XUMHUA M CEIbCKOE XO3SHCTBO.
XuMHsl B IPOMBILUIEHHOCTH. XUMHUSL U SHEPreTUKA: IIPUPOJHBIN U MOIIyTHBIN
HeTSIHOM Ta3bl, UX COCTaB U Ucnosb3oBaHue. CoctaB He(TH U €€ mepepadoTka
(IpUpOIHBbIE UCTOYHUKHU YTIIEBOIOPOJIOB)

XUMHS U DKOJIOTUS. XUMUYECKOE 3arpsi3HEHUE OKPYXKAroLEH Cpeabl U €ro
nocneactsus. Oxpana rugpocdepsl, mouBkl, aTMochepsl, Gopsl u hayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOiema OTXO0IOB M MOOOYHBIX MPOIYKTOB.
AJbTepHAaTUBHBIC UCTOYHUKHU YHEPTUU

OOmue TmpeAcTaBIeHUS O  MPOMBINUICHHBIX  CIIOCO0AX  TOTYYCHHS
XMMHAYECKHX BEIIECTB (HAa TMpHMEpe MPOU3BOJICTBA aMMHUAKa, CEPHOMH
kucnotel). UépHas w uBerHas Merawryprus. CTEKIO ©  CHIMKATHas
MPOMBIIUICHHOCTh. [IpoMbIliuieHHast opraHuyeckas XuMusi. ChIpbE s
OpPraHUYECKOU MPOMBITIICHHOCTH

Tunel pacy€THBIX 33184

Pacuérbl Mmacchl BemiecTBa niaM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MAacCe UM 00BEMY OJHOTO M3 YYACTBYIOIUX B PEAKLIUU BEILECTB

5.2

Pacuérel TemoBoro s dexra peakuuu

5.3
5.4

PacuéTel 00EMHBIX OTHOIIIEHHI ra30B IIPpH XUMHUYCCKHX PCAKIHAX

Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEaKIUH,
€CJIM OJTHO M3 BELIECTB JaHO B U30BITKE (MMEEeT IPUMECH )

5.5

5.6

5.7

Pacuérbl maccoBoit min 00BEMHON JOTU BBIX0/1a TPOAYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOKHOTO

Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CIIH
OJIHO U3 BEILECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOU OJIEH
PacTBOPEHHOTO BEIIECTBA

Pacuétel ¢ ncnonp30BaHNEM MOHATHI «MacCOBast T0JIs», «MOJIIpHAs
KOHLICHTPALUs», «PaCTBOPUMOCTbY

5.8

Haxoxxaenne MonexkyasipHoi (hopMysibl OpraHu4ecKoro BEeiecTBa Mo ero
IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0 COCTaB, UJIU 110
IPOAYKTaM CrOpaHus
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