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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE CpeqHero obmiero obpa3zoBaHuUs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3yabTaTaM OCBOCHHsS (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpazoBanmsi(POIl COO), npencraBineHHbIX B DenepanibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mpenonaBaHus
yueObHoro mpenMera «XuMHA» B 00pa3oBaTeNbHBIX opranmsanusx Poccuiickoit ®enepanum,
pean3yIoMX OCHOBHBIE 00pa30BaTEeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha mepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOIEHHOTO M3YYEHHUS 3aHMMAEeT BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHLUHUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENbHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTallid MX K OBICTPO MEHSIOLIUMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKEeHHs OoOyueHus B OpraHuzanusx mpodeccuoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMme mo XMMUM Ha3zHaue€HWE TNpeaMeTa «XHMHUS» TOIY4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nosoxenusmu Pr'oC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHUs, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBHITOTHSEMbIC
MIPOrPaMMOM 110 XUMHUU (YHKITUH:

¢ HH(POPMAIIMOHHO-METOINYECKasl, peau3alus KOTOpoil oOecreduBaeT TMOIy4YCHUE
IIPEJICTaBICHUS O LIESAX, COJAEp’KaHUM, OOIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTUS
00y4aromuxcst CPpeCTBAMU PEAMETA, H3Y4aeMOT0 B paMKaxX KOHKPETHOTO MpoduIs;

® OPraHM3alMOHHO-TUIAHUPYIONIasi, KOTopas MpeaycMaTpUBaeT ONpEAesIeHUEe: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCJIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (DOPMUPOBAHMIO COJAEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKH 00pa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B pamMKax HTOrOBOM
aTTectauuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMHUH.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUS XUMHH:

® yCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepKaHKe, 00s3aTelbHOe JUIsl U3yUeHHs B
paMKax OTAEIbHBIX MpoduIeH, MpelycMaTpUBAEeT paclipe/ieieHue U CTPYKTYpUPOBAaHHUE €ro 1o
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

e TaéT MPUMEPHOE paclpesesieHue y4eOHOro BpEMEHH, PEKOMEHAYEMOro IJisi M3Y4YEHHUS
OT/IENIbHBIX TEM;

e [Ipe/iIaraeT NPUMEPHYIO MOCIEA0BaTENbHOCTh U3yUeHHUs] Y4eOHOro MaTepuana ¢ y4éTom
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e TaéT METOAMYECKYI0 MHTEpPHpeTaluio Leled M 3ahady HU3Yy4eHUs TMpeaAMeTra Ha
yriayOnE€HHOM YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro OOIIEero
o0pa3oBaHMs, COJEP)KATEIbHONM XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpPEJHEro o0mero oo6pa3oBaHHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, TPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00YJaIoIIerocs 0 OCBOCHUIO COACPKaHUS MPEMETa.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MpPOrpaMMe IO XHUMHUU TMPEJyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a



mpeaesaMd  YCTAaHOBJICHHOW TMPOTpaMMOM 10 XHMHH — 0053aTelbHOM  (MHBapHUAHTHOM )
COCTaBJISIIONIECH copep kaHusl yueOHOro npeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mo OOyICHHS.

B cootBerctBuM ¢ koHuentyaidbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3yYSHHS HAIpaBJICH
Ha pealn3alyio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM MOJYYEeHUS XHMHYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHaibHoro oopasoBanus. B aToii cBs3u
U3y4eHue TMnpeaMera «XUMHsS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paCUIUpEHHE U
yrayOieHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpABIIMX
onpeAenéHHbli Mpopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIOMIETO MOTyYSHHS
XUMHYECKOT0 00pa30BaHMs B OpraHu3anusix npodeccruonansuoro odbpasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHET0 OOIIET0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUSI 00YJAIOIINUXCH,
Ha (OPMUPOBAHUE Y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUH, YMEHUN pallMOHAIM3a1H Y4eOHOro
Tpyla W  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, MMEIOMUX  MEXKIUCIUILTHHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBmsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypceel — «Oprannueckas xumus» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTIpENIeICHNH TIOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJEpPKAHUS ITHX KYpPCOB B
porpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yrayOiaE€HHOTO YPOBHEHW U3yUeHHS IpeaMeTa.

OcHoBy cozepxkanusi KypcoB «Opranudeckas xumus» U «OOmas u HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM M YMEHHI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHWE,  TMO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMid  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COCAMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJIEHUS MPEICTaBICHUNH O CTPOCHUU
BEIIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIUid, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHKH W TEPMOJIMHAMUKH. V3ydeHne meproguveckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUECKas CBsI3b OOBACHSAETCS C
TOUKH 3pPEHHS HPHEPreTHUECKUX W3MEHEHUN Mpu e€ oOpa3oBaHWUU U pa3pyLICHHH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOMOIHSIETCS
(dbopMupOBaHHEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCaX U ANEKTPOJIN3E PacIliaBOB
U PacTBOPOB BeIIECTB. B Kypce OpraHMYecKOd XWMHH TP PACCMOTPEHUU PEaKIIMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYEHUS i1 KIaccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOTHEHHUH K 00IIel crucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa sl KIAcCOB XHUMHKO-(HU3HMUECKOro



npoduist 60JBINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOIeld XUMUU.
[Ipr w3yueHuu mpenMeTa B JAaHHOM Clydyae akKIEHT OyneT ciaeilaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MacChbl U DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, FEKTPOIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTO€.

B T0 )€ BpeMs B coliepKaHUU MPEAMETa IS KIIACCOB XMMHUKO-OMOJIOTHIECKOTO TPOQUIIS
OomNbIIMIA yAETBHBIA Bec OyleT UMETh OpraHWYecKas XUMus. B 3TOM ciydae mpeaocTaBiseTcst
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K MpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHIbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [lpu stom
3HAHUSI O COCTaBE€ M CBOMCTBax MpPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB POTOCUHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mnnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTbITA MPAKTUUECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXMPEIMETHBIX CBS3SX C Y4eOHBIMHU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u nHbopMaTHKa» U «Pycckuil S3bIK U JTUTEpATypay.

[Ipu u3ydyeHun yueOHOTO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadei
MEPBOCTENIEHHOW 3HAYMMOCTH sIBisieTcs (OPMUPOBAHME OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOT'O €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTU YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJIbTYpbI. PemieHne 3Toil 3agaun Ha yriryOJEHHOM yYpOBHE M3YYCHUS
MpeMETa MPE/IoIaraeT pealn3aluio TaKuX 1efeH, Kak:

¢ popmupoBaHUE MPEICTABICHUN: O MAaTEPUATHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX H
MO3HABAEMOCTH SIBJICHHM TPHUPOJbI, O MECTE€ XHMHUHU B CHUCTEME ECTECTBEHHBIX HAayK U €&
BeIylIleil polu B 00ECleueHUH YCTOWYMBOTO Pa3BUTHS 4YETIOBEUECTBA: B PEIICHUM MPOoOJieM
HKOJIOTMYECKOM, SHEPTeTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIHMOHAIBLHOTO
MIPUPOIOTIONB30BaHMs, B GOPMHUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyIbTYphI YEJIOBEKA, a TAaKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM Cpesie;

®OCBOCHHE CHUCTEMbl 3HAHM, JIeKalMX B OCHOBE XHWMHUYECKOW COCTaBJISIOLIEH
€CTeCTBEHHO-HAYYHOU KapTHHBI MHUpa: PyHIaMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPHH XHUMHH,
COBPEMEHHBIX MPEJICTABIICHUN O CTPOCHHUH BEIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUs XMMHUYECKUX PEaKluid, O XUMHYECKOM pPaBHOBECHH, PACTBOpax M JUCIEPCHBIX
CUCTeMaXx, 00 OOIIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MPON3BOCTBA;

e popmupoBaHue y O0OYyYarOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJACH U MPOOIEeM COBPEMEHHOM
XUMUHU, 171 OOBSICHEHWS W TIPOTHO3UPOBAHUS SBJICHUH, HWMEIONIUX ECTECTBEHHO-HAYYHYIO
MPUPOTY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C XHMHEH, MPOTHO3UPOBAHMS, aHATN3a U
OIICHKH C TIO3MIIMI YKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI U MPOU3BOACTBEHHOMN
JEATETbHOCTH YEJIOBEKAa, CBSI3aHHOM C XWMHUYECKHMM MPOU3BOACTBOM, HCIIOIB30BAHUEM U
nepepadoTKOM BEIIECTB;

® yIIIyOJICHHE TIPEICTABICHUM O HAyYHBIX METOAaX TIO3HAHUSA, HEOOXOIMUMBIX IS
puoOpeTeHNs yMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUIECKON NEATEIILHOCTH U TTOBCEHEBHOMN KU3HU.



B mnnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOUINX (QYHKIUH
IIEJIOCTHOM CHCTEMBI CpeqHero oO0Iero oopa3oBaHUsS MPHU H3YYCHUHU IpeaMmera «XUMHs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKHUE LENU U 3a/1a4H, KaK:

® BoCIUTaHue yOeXIEHHOCTHU B MO3HABAEMOCTH SIBIICHUN MPUPOAbI, YBAXKEHUS K MIPOLECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAJAHBIX UCCIEIOBAHUM B XUMHUH, (OPMUPOBAHLE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHBAIlMM K OOYYEHHUIO M IO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUEeTIOBEUECKUX [IEHHOCTEH;

® Pa3BUTHE M03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (OpPMUPOBAHUE Yy HUX CO3HATENBHOTO OTHOILIEHHUS K CaMOOOPa30BaHHUIO U
HETPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MPO(PECCHOHATBHON M OOIIeCTBEHHON
NeSITETbHOCTH, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U TMOTPEOHOCTH B 340POBOM
o0pase K13HH;

e popMHUpoBaHUE YMEHHI U HaBBIKOB PAa3yMHOTO MPHUPOJOINOJIb30BAHUS, Pa3BUTHE
9KOJIOTHYECKON KYJIbTYphl, MPUOOPETEHHE OMBITa OOIIECTBEHHO-TOIE3HOM 3KOIOTHYECKOM
NEeSITETTHHOCTH.

OO01miee yuCIo YacoB, MPEIYCMOTPEHHBIX Uil M3yYCHHUST XUMHUH Ha YIIIyOJICHHOM ypPOBHE
cpennero odmero obOpaszoBanus, coctaBisgeT 204 gacoB: B 10 xmacce — 102 gaca (3 vaca B
HEJICIIO), B 11 KJ1acce — 102 yaca (3 Jaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUSA
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOH XUMMH.

[IpenMeT ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOroodpasuu
OpPraHUYECKUX COCTUHEHUIH.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYeCKasl CBSI3b B OPraHMYECKUX COCTUHEHMSIX.
Tunsl rubpuaU3auu aTOMHBIX opOHUTaneil yriaepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAaJCHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIBI epeKphIBaHMUs aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBA3b. CrocoObl pas3pbiBa CBsI3€d B MOJIEKYJAx
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeO(pHIe U AIEKTpoduIe.

Teopusi cTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOCHHUS OPraHUYECKUX COCAMHEHUH.
Mounekymnsipabie U CTPYKTypHBIE (Qopmynbl. CTpykTypHbIE (DOPMYIBI pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYJIaX OpPraHMYECKUX COCAMHEHUN
(MHIIyKTUBHBINM U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccuPpuKauu opraHUYecKux BemecTs. [lonsaTre o GyHKIIMOHATBEHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIATypa OpraHUYecKuX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcobOennoct ¥ KilaccupUKalusg  OpraHMyeckux  peaknuil.  OKuUCIAUTENbHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUU B OPTAaHUYECKON XHUMUH.

DKCIepUMEHTAIbHbIE METO/bl M3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMIICHUE C
o0Opa3liaMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (MIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonornyeckuit psia ankaHoB, oOmas Gopmysa, HOMEHKIATypa M U30MEpHsl.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-TMOPHAM3ALMSA ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OuU3nUeCcKue CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJKaHOB: PEAKIIMH 3aMEIICHUs, U30MEpHU3aIliH, NeTUAPUPOBAHUS,
UMKIA3alUM, TUPONU3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peakUUil
PaANKaIbHOIO 3aMEILIECHHUS.

Haxoxnaenue B npupoae. CriocoObl 1ojydeHus: U IPUMEHEHUE aJIKaHOB.

uxnoankansl. O6mas ¢opmyrna, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
[UKIIOTEKCaH ) IUKI0ANKaHOB. CroCcOOBI MONY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxkensl. ['omonorndeckuil psj aikeHoB, oOmias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SpP>-THOpUIM3allis aTOMHBIX OpOHTaneif
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reomeTpudeckas (Iuc-Tpanc-) nzomepus. Ouzndeckne
CBOMCTBAa aJKEHOB. XHUMHUYECKHE CBOMCTBA: pPEaKUUM MPUCOCIAUHEHHMS, 3aMEIICHHs B -
MIOJIOXKEHUE TPU JBOWHOW CBS3M, NOJMMeEpH3anuu U okucieHus. [IpaBuiio MapkOBHHMKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammst — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHMS U XMUMHYECKHMX CBOMCTB



CONPSDKEHHBIX THEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepuszanusi CONpsKEHHBIX TUECHOB.
CriocoObI nostyueHust 1 IPUMEHEHNE alTKaHeHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas GopMmysa, HOMEHKIATYpa U H30MEpPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alluu U TPUMEpPHU3aLuu, OKUCIeHHs. KucIoTHbIE CBOICTBA aJKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIMy Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIyYEHUS U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaopoasl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dusnuecKkue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OCH30JIa M €ro TOMOJIOTOB: PEAKIIMU
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MpPUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBienue 00 OpueHTHPYIOIIEM NEHCTBUU 3aMECTHTENEH
B OEH30JILHOM KOJIbIIE HA MPUMEPE AJIKWIBHBIX PaJUKaJIOB, KapOOKCUIBHOH, TMIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrnocoObl  MONyYyeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Mpuponnsrii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbII
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HepTH: TEepPEeroHKa, KPEeKWHT
(TepMHUYECKHi, KaTaTUTUYECKHil), pudopMuHr, nupoiu3. [Ipoaykrsr nepepabotku HedTH, UX
MPUMEHEHHE B IPOMBIIUIIEHHOCTH U B OBITY.

['enernyeckas cBsi3b MEXAY Pa3JIMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CIOUPTOBOrO  pacTBopa mEnoydn. B3aumoneiicTBue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CUHTE3E
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YIJIEBOJIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCICTBHE aleTWJIEHAa ¢ aMMHMAYHBIM pacTBOPOM OKCHIa
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE yriiepoJa U BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
MOJIyY€HUE ATWIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomJieHHEe ¢ Kosuekuusmu «Hedtb» u
«Yronp», ¢ oOpa3suamMu IUIaCTMAcC, KAay4yKOB W DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOLOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHHUS.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTaHosa). ['omonorudeckuii psija, odmas Gopmysa, n3oMepus, HOMEHKJIATypa M KJIacCU(UKAITHSI.
@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBS3M MEXKAY
MOJIEKYJIAaMH ~ CIIUPTOB. XHMMHYECKHE CBOMCTBA: pEaKLMM 3aMELIEHMs, JeruJparTalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOpraHMYeCKUMHU Kuciotamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBUE 3TaHOJIa U METaHOJAa Ha OpPraHM3M 4YelloBeKa.
CriocoObI nostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTteie 3¢upsl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX M XUMHUYECKHX
CBOMCTB.



MHoroaromusle CIMpPTH — JTHICHIIUKONb M IiMLepuH. Du3ndeckne M XUMHYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOACHCTBUE C OPraHWYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE cupThl. IIpeacraBieHue o MexaHu3Me
peakuuii HykieouabHOro 3amerienus. Jleiicteue Ha opranusM 4enoseka. CriocoObl MOTydeHUs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@®enou. CTpoeHue MOJEKYIIbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadectBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (eHona. CrnocoObl MOTy4EeHUs M HpUMEHEHHe (eHoa.
denonpopManbaeruaHas CMOA.

KapOoHunbHBIE COEIMHEHHS — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM rpymmbl. ['OMOJOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKIaTypa. dusuyeckue CBOWCTBA alabACTUIAOB M KETOHOB. XHUMUYECKUE
CBOMCTBA albJETHIOB M KETOHOB: peakuuu mnpucoequHeHus. OKHUCIIEHHE albAEru0B,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE IpeesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Pu3uyeckue CBOICTBa OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOMOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIOT. XMMHUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakuus ITepuUKaAlUM, PEaKLIUU C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOEHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI. [loHsATHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX 3upax. MHOrooOpasue KkapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAsi, MAJIbMUTUHOBASA, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIOThL.. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunsle >¢upsl. 'oMonornveckuii psia, odmas Ghopmyina, ©30Mepuss 1 HOMEHKJIATypa.
Du3nyecKnue 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U MIEJTOYHOU Cpelie.

XKupsl. Ctpoenue, Gpusnueckue U XUMHUECKUE CBOMCTBA JKUPOB: THAPOIU3 B KUCIOH U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpsl B IPUPO/IE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapaktepucTtuka yrieBoaoB. Kiaccudukanuss yriaeBogoB (MOHO-, IOU- U
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, Ae30Kcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX U  aJNbACTUAHOW TpYNN, CHUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHe TIIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuisl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBiauBaromye U
HEBOCCTaHaBIUBAIOLMEe Aucaxapuiabl. ['uaponus nucaxapuaoB. Haxoxaenwe B mpupone u
npuMmeHnenue. [lonucaxapupl: Kpaxmaln, TIMKOTeH U 1emnoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuItoyio3pl. (Pusnueckue CBOMCTBA Kpaxmajga M IEJUIH0JIO03BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJM3, KaueCTBEHHAs PEakUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, TOTydeHHE d3PUPOB 11eUTI0103bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIHN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YUEHUS BELECTB U MX IPEBPALIEHUI: PacCTBOPUMOCTH
pa3IMyYHBIX CHMPTOB B BOJAE, B3aWMOACWCTBHE JTAHOJNA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
cnupTa B ajJbJETH] Ha pacKaJI€HHONM METHOW NPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIHPTa



JTUXPOMATOM Kajusi (BO3MOXXHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEaKIIMU HA
anpaerunasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapokcunom meau(1l)), peakius rmunepruHa
¢ rugpokcuom meau(Il), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa TioKo3bl ¢ ruapokcuaom meau(ll), B3ammonmelicTBue Kpaxmana ¢ HMOJIOM, PEIICHHE
SKCTIIEPUMEHTAIBHBIX 3371a4 110 TeMaM «CrupThl U peHomb», «KapOoHoBbIe KUCTOTHI. CII0KHBIC

UPBD».
A30TcoepiKale OpraHnyeckue coe{MHeHHs .
AMHHBI — OpraHM4eckue MpOHM3BOJHbIE aMMHuaka. Kiaccupukanus aMuHOB:

anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJEKYII,
obmas ¢opMmyIa, u3oMepusi, HOMEHKIATypa U (pU3UYEeCKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOMCTBA, AJIKHMJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONU aTKHMIaMMOHUS.

AHWIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. CtpoeHue anwivHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennple peaknuu Ha aHwinH. CrocoObl TOMYYeHHS W TPUMEHEHHUE aau(aTHIeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokucinotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMHHOKHUCJIOT: TJIMIWH, anaHuH. DHu3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUN, PEaKIUs IOJUKOHICHCAINH,
o0Opa3oBaHNe NMENTHAHOMN CBsA3H. buonornueckoe 3HadeHHe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3
MENTUIO0B.

benku kak npupoansie monumepbl. llepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalMsl, KaueCTBEHHbIE pEaKlUu Ha
OeIKy.

OKCIIEPUMEHTAIbHbIE METOJbl M3Y4YEHHS BELIECTB M MX IPEBpPALICHUN: pPACTBOPEHHUE
OeIKOB B BOJIC, JCHATYpAlus OCIKOB MPH HArpeBaHHM, IIBETHBIC PEAKIIMHM Ha OCIKH, pelIeHUE
OKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJEpKalllie OPTraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpPU3AIUU, CpeAHsis MoJeKyisipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPU3ALIUS U MOJTUKOHAECHCAIUS.

[Tonumepuslie MaTepHuabl. [Tmactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
TTOJIMBUHUJIXJIOPUI, TIOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
noJua THIIeHTepedTanaT). Y Tunuzanus u nepepaboTKa MIacTUKa.

DnacToMepbl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIE (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[Monmumepsl  crmenuanbHOTO  HazHadeHHWsl (TedyoH, KeBlap, DSIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMple MOJMMEDPHI).

DKCIepUMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIIEHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAacC, KaydyKOB, peIIeHUe
AKCIIEpUMEHTANIbHBIX 3a/a4 1o Teme «Pacno3HaBaHue m1acTMacc U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxoxnenue MoiexyasspHONH (popMysibl OPraHu4ecKOro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHUYECKOTrO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIHYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB peaKlUy WU/WIN UCXOAHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOI (hOpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJTy4YEHUS,
onpeJieNIeHUE A0IU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBS3H.

Peanu3zanust MexnpeaMETHbIX CBS3EH MPU M3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUM, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHUE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBaHUE.

®usuka: marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYCCKUEC BEITHYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocucTema, duocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPODHBIA THUI IMHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, JIbIXaHUE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdus: moye3Hble NCKOMAaeMbIe, TOTLIHUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH deMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKWE YPOBHM U TOJYPOBHH. ATOMHbBIE
opbutanu. Knaccuduxanus XUMHUYECKUX 3JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTATSIM. OJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB »HIIEMEHTOB
NEpBOr0O—4EeTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTYpaluu HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XHMHYECKuX dieMeHToB [.I.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M [lepuonmyeckodl CHUCTEMBI XUMHYECKHX
DJIEMEHTOB C COBPEMEHHOM TEOpPUEHN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB IO TpyNIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi CBsI3b. BUAbl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUS KOBAJEHTHOM CBSA3M: OOMEHHBIH M JJOHOPHO-aKIENTOPHBIA. DHEprus
U uHa cBs3u. [lonsgpHOCTh, HaNpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU CBs3U. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COCIUHEHHUH HIIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOpJAMHAIIMOHHOW XUMUH.



BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUs. THIBl KPUCTAINIMYECKUX
pEelETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o nucnepcHbix cucremax. ctuHHble pacTBopbl. [IpencraBienne 0 KOJUIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIMM pPAaCcTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PaCTBOPBHI,
pacTBOpUMOCTh. Kpuctaiutoruaparsl.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpHBHAILHBIC HA3BAHUS
OTJIEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMrUUecKiX peakiuii B HEOPraHWYECKONW U OpraHUYeCKOr XUMHUHU. 3aKOH
COXpaHEHHUsI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILIECHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. TermmoBbie 3(h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMUYECKOMN peakIny, €€ 3aBUCUMOCTh OT pa3iN4YHbIX (akTopoB. ['oMoreHHbIe
U reTeporeHHble peakuuu. Katanus u kataam3aropsl.

OOpatumbie © HeoOpaTHMMbBIE peaknuu. XUMHUYEecKoe paBHOBecue. KoHcraHTa
XAMHYECKOTO paBHOBeCHS. DaKTOpbI, BIHUSIONINE HA MOJIOKEHHUE XUMHUYECKOTO PAaBHOBECHS:
TEMIIepaTypa, aBJIEHUE M KOHLEHTpALMU BEIIECTB, y4acTBYIOIIMUX B peakuuu. [Ipunuun Jle
[TaTtense.

OnekrponauTuueckas auccouuanus. CuiabHble U ciadble  AeKTposnThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCJIOTHAsA, HEWTpasibHas, IIeino4yHas. BogopoaHbii
nokasatenb (pH) pactBopa. 'maponus coneit. Peakiinu nonHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHsT M BOCCTAHOBJIECHUS. BakHEWIIME OKUCIUTENH U
BOCCTaHOBUTENU. MeTO/| 37IeKTPOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIaBOB BEILIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl M3YYEHHsI BEIIECTB W HMX IPEBPAIICHHI: pa3iloKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aToOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAaKIUHd HMOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C TOMOUIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IUUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandeckoil cucreMe XuUMHUYECKHX 3ieMmeHTtoB /..
MenzeneeBa U OCOOEHHOCTM CTpOEHHS MX aroMmoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ilonyyenue, gusudeckiue U XUMHUYECKHE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE TIEMEHTHI.

["anorensl. Haxoxxnenne B mpupoje, CrocoObl MONIyYeHUs, (PU3NYECKUEe U XUMHYECKHE
cBoicTBa. ['amoreHoBojopoAbl. BakHelne KHUCIOPOACOJEpKAIIUE COEAVMHEHUS! TaOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CTIIOCOOBI MOMYYeHHs TajgoreHoB. [I[puMeHeHe rajloreHoB u
UX COEINHEHHUI.

Kucnopon, o3o0H. JlaGopaTopHble W HPOMBINUIEHHBIE CIOCOOBI MOMYyYEHHUS KUCIOPOJa.
®dusnueckue M XHUMHYECKHE CBOWCTBA W MPUMEHEHHME Kuciopoga u o30HA. Okcuibl U
MEPOKCUBL.

Cepa. Haxoxnmenue B TpHpoOAe, CIOCOOBI TMONMy4YeHUs, (DU3NUECKUE U XUMHUYECKHE
cBorictBa. CepoBomopon, cynbuasl. Oxkcua cepoi(I1V), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucHoThl. [IpuMeHeHHWe cepbl U e€
COCIMHEHU.



A3zor. Haxoxnenue B mpupone, crnocoObl MOIMydeHHs, (pU3MUeckrue U XUMHYECKHe
cBolcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL lIpriMeHeHMe a30Ta U ero CoeIUHEHHM. A30THbBIC
ya0OpeHUsI.

®ochop. Haxoxnenne B mpupojne, crnocoObl moiydeHusi, GuU3NYECKue U XUMHUYECKHE
cBoiictBa. Dochuner u dochun. Oxcunbl docdopa, ¢ochopras kucmora u e€ couu.
[Tpumenenue pochopa u ero coeaunenuit. @ochopHbie yI0OpEHHS.

VYranepon, HaxoxJIeHHe B mpupoje. AIoTponHble Moaudukanuu. dusnueckue u
XUMHYECKHE CBOWMCTBAa MPOCTBIX BeUIeCTB, 0Opa3oBaHHBIX yriepomoMm. Oxcupn yriaepoaa(ll),
okcuna yriepona(lV), yrompHas kuciora U €€ coiau. AKTUBHPOBAHHBIA YToib, aJacopOIus.
Oymiepensl, rpadeH, yriaepomaHsle HaHOTPYOkHW. IIpuMeHeHHWE TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHECHUIA.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (U3HUYecKUe U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro Moyly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metansoB B [lepuoanueckoil cucreMe XUMHUECKUX 3TeMEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. Obuue ¢puznyecKkue cBOWCTBAa METAJLIOB.
[TpumeneHne MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsAJl  HampsDkeHUuH MerauioB.  OOmme crnocoObl  MOJY4EeHHS
METAJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAIULYPrusl, daeKTpomeTaityprusi. [lonsitue o koppo3uu
MeTais1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

OO6mas xapakrtepuctuka metaiwioB [A-rpynmsl [lepuoanueckoil cUCTEMBbl XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: moimydeHnue, pu3MuecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamoB I[A-rpynnsl [leprogudeckoid cucTEMbl XUMUYECKHX
DIIEMEHTOB. Maruuii W KajblMid: TMOJlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmtoMuHU#: TonyuyeHue, GU3NYecCKue U XMMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BElleCTBA M €ro COoeAMHEHUH. AM(pOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJTIOMHUHUS,
TUPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6miass xapakTepucTuka MeTauioB mHoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOWCTBA XpoMa U ero coeauHeHui. OKCUIIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U JUXpOMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tomy4yeHnue u npuMeHEHHE Xpoma.

dusnyeckue M XUMHUYECKHME CBOMCTBA MapraiHia M €ro COoeAuHEHuH. Baxuelmmne
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKUCIUTEIbHBIC CBOMCTBA.

Du3nyYecKne U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(Ill). [Tomyuenue u mpuMeHEHHE Kene3a U €ro CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MEIU U €€ coequHeHnil. [lonydyeHre u npuMeHeHue
MeIU U €€ COCTMHEHNM.

[{uHK: monyuenue, pu3nyeckre u XUMHUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCUJIA IUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne uHKa U ero CoeAMHEHU M.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHsS BEUIECTB M MX NPEBPALLICHUN: HU3yYeHHUE
00pa3IoB HEMETaJIOB, TopeHue cepbl, (ocdopa, xenesa, MarHus B KHUCIOPOJE, M3ydEHUE



KOJUIEKIMA «MeTayulbl ¥ CIUIaBb», B3aMMOJCHCTBHE INENOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAIOB), B3aUMOACHCTBHE LIUHKA U
JKeJle3a C pacCTBOPaMU KHUCIIOT U I1IEJI0Y€el, KAUeCTBEHHbIE PEAKIIMY Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KaTMOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCUIOB AIIOMUHMS M LIMHKA C
pacTBOpaMM KHUCJIOT U IIEJI0YeH, peUICHHE dKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM «[ anoreHsi»,
«Cepa u e€ coennuHEHHs», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII,
«Mertanibl NOOOYHBIX MOATPYIIID.

XuMHS H )KU3Hb.

Ponp xumun B o0ecrieyeHUMH yCTOWYMBOIO pa3BUTHUs yenoBedecTBa. [loHATHE O HAyUHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAy4yHOro uccienoBaHus. HayuHble mnpuHIUIBI
OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOBI MOMYYSHHUS BaKHEUIITHX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAKa, CEPHOW KUCIOTHI, MeTaHoa). [IpoMblluieHHbIE
CHoCcOOBl MOMTYYEHUsI METAIJIOB M CIUIABOB. XMMMUYECKOE 3arpsi3HEHHE OKpY’Karollel cpeibl u
ero nocneacTBus. Posb Xxumun B 00eCIieYeHIHN SHEPreTHIECKON OE30ITaCHOCTH.

XuMus W 370poBbe 4YesloBeka. JlekapcTBeHHbIe cpencTBa. [lpaBuia wHcIonb30BaHUA
JIEKapCTBEHHBIX NpenapaToB. Ponb XuMUM B pa3BUTUHU MEIULIVHBI.

XUMUS NULIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poiab xumuu B obecreyeHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuia Ge30macHOro
UCIIOJIb30BaHUS MpenapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHus B celNbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpalbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs 31eKTpoHUKU. HaHnoTexHonoruu.

PacuéTHrble 3amaumn.

Pacuérer: mMaccel BemecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) MPOJYKTOB pPEaKLMHU, €CIM OJHO U3 BEIIECTB MMEET MpHUMecH, Macchl (00béMa,
KOJINYECTBA BEIECTBA) MPOAYKTa pEaKIMM, €CIM OJHO U3 BELIECTB JaHO B BHUJE pacTBOpa C
onpeAeNéHHOM MacCOBOW JIOJIEH PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOM
KOHIIEHTPAllUU BEIIECTBA B PAcTBOPE, J0OJIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MpU M3y4yeHUU OOIIel U HEOPraHMYEeCKOW XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHATUMN, IPUHATHIX B OTJENBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOue ecTeCTBEHHO-HAay4yHble MOHATHUS: SIBJICHHWE, HAY4HbIH (akT, rumoresa, TEOpHs,
3aKOH, aHajlu3, CHUHTe3, KIacCUpUKalusi, MEepUOJUYHOCTb, HAOII0JeHHe, H3MEPEHUE,
JKCIIEPUMEHT, MOJIEIb, MOJIEINPOBAHHUE.

®uznka: marepusi, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HOH,
U30TOIBI, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl ypOBEHb, BEILECTBO, TeNO, 00BEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIBI
U3MEpEHMs, CKOPOCTh, SJHEPTHUs, Macca.

Buonorus: kinerka, opraHusMm, BJKocucTema, Ouocdepa, MeTaboIu3M, Makpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK HEPTUU B IKOCHCTEMAX.



['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHBIE MaTepUabl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMHUIIEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INPOI'PAMMBI 110 XUMHUH
HA YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHUMHUS» Ha YPOBHE CpeJHero ooimero ooOpazoBaHus
BBIJICTICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYaAIOUUMUCS POCCUICKON IpakaaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEICHUIO;
HaJIM4yue MOTHUBALlMM K  OOY4YEHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIaMH U HOPMAaMM TOBEICHUS; HalWYHe
MPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH IIENIM M CTPOUTH )KMU3HEHHbBIE
TUTaHBI.

JIMuyHOCTHBIE PEe3ybTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpPMHPOBAHHOCTH
OTIbITa MTO3HABATENBHON U MPAKTUUYECKOM JeSTebHOCTH 00yUaIoMXcs B MPOIlecce peann3auu
00pa3oBaTeNbHOI 1eATETbHOCTH.

JIMuyHOCTHBIE PE3ybTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpPMHPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON M MPAKTHUECKOW JEATEIIEHOCTH OOYUJAIOMIUXCsl B TMPOLIECCE pealn3alnuiu
00pa30oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaaaHCcKOro BOCIMTAHUS:

OCO3HAHMSI O0YYAIOIMMICS CBOMX KOHCTHTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIFHOCTH MPH CO3JaHUH yIeOHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMyHbIX BUJOB y4eOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUIO0 OTEYECTBECHHOMH
XUMUH;

yYBa)KEHHsSI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUH U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHHSI TOTO, YTO JaHHBIE HAYKH €CTh pPE3YyJIbTaT IUTEIBHBIX HaOJIOICHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTATIHHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB,;

UHTEpeCa M TII03HABATEJIbHBIX MOTHMBOB B TMIOJyYEHHMM M TOCIEIYIOUIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTH OLIEHUBATh CHUTYallUd, CBS3aHHBIE C XHMMHUYECKMMHU SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHE M IOCTYNKM CBOMX TOBapuINEH C MO3MLMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIEICTBUI TOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOrO M 0e30macHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuII0/IeHHsI MIpaBU O€30MacHOro OOpalleHusl ¢ BEIeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU, B TPYIOBOM J1€ATENBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUIAYAIBHOTO W KOJUIEKTUBHOIO 0€30MacHOTO
NOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI TOCIEACTBUI M HENpUATHS BPEAHBIX NpUBbIUEK (YHOTpeOIEHUs allKoroui,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOH U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a/Jad COLHUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XMUMUHU;

YBa)XEHUS K TPYY, JTIOASIM TPyZla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymei npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U ITOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKHU 11€1€C000pa3HOro OTHOLIEHUS K MPHUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMAaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATBHOM CPEBI;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUU JUIsl PELIEHUs] BOTIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarollled MpUpOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE MOCIEACTBUS MpPeapUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HAJIMYMs PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYyJIbTYpBhl, ONbITa
JeSITeIbHOCTH  9KOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI HMMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON U COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00IIECTBEHHON IPAKTHKHY;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroIieM
MHUpE KaKk O €IMHCTBE NPUPOIbl M 4YeJIOBEKa, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpaHEeHUs IPUPOIHOTO PaBHOBECHS;



yOexxIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsI COBPEMEHHON LMBMIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBbI, B pELIEHUH ITI00AIBHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEIULIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIHYECKH KOM(POPTHOM KU3HU KaXKJOr0 4iIeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTM METOAOB II03HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS AT
aHamu3a U OOBACHEHMs SIBJICHUI OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHE 3HAHUSA AJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mnpodeccHOHaTHHON
JIeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIHUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHME 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HaY4YHbIH (aKkT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JeHCTBHS  (TMO3HaBaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHblE), oOecrneuuBarouie (QopMUpoBaHUE (YHKIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CHOCOOHOCTh  OOY4YarOLIUMXCsS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
1) 6a30BbIe JJOrMUYECKHUE 1eHCTBUS:
CaMOCTOSITENIbHO (OPMYJTUPOBaTh M aKTyaJU3HpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;



UCMOJIb30BaTh INPU OCBOECHUHU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICNIATh
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOILIHUE MMOHATUS Il OOBSICHEHHSI OT/ICIBbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MOJIEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XWMHYECKOM peakiuu — TpU pPEHICHUH Y4eOHBIX
[IO3HABATENIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJEJbHbIE MPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Yy4aE€MBbIX BEILECTB U XUMUYECKUX PEaKIUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO C(hOpMyTHUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHUPOBAHMS M TIPOBEICHHUS YYCHUUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIOJAaTh 32 XOJOM IIPOLECCa, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIleHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOIO COJep)KaHus, CIpaBoOuYHble TocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILICHUBATh €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEYMBOCTH;

(dbopMynupoBaTh 3ampoCchl M TMPUMEHSATh pazIMYHbIE METOJAbl NpPH IOHCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aj1au ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA MNPH padoTe ¢ XHUMHUYECKOMH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ JHaJIora U/l JUCKYCCUH,
BBICKa3bIBaTh HJIEH, (DOPMYITHUPOBATH CBOH MPEUIOKEHUS OTHOCUTEIHLHO BBITTOTHEHHS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICIOBAHWIO CBONCTB W3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOro MpoekTa, U (POpMyIHpOBaTh BBIBOJBI MO pPE3yjibTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

Pery1siTUBHBIEe YHHBepcalbHble yueOHbIe AeiicTBUA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIbHYIO JEATEIHHOCTS,
ormpenenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpPUTM JICHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX pEIICHHs C YU4ETOM IMOJIyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb IESTETHHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XMMHU Ha YriIyOJIEHHOM YpOBHE Ha
YPOBHE CpeaHEro oO0Iero oOpa3oBaHMs BKIIOYAIOT cHENM(UYECKHE I Y4eOHOTo IpeaMera
«XUMHS» Hay4dHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JEHWCTBHI MO OCBOCHHIO, MHTEPIPETALUU H
npeoOpa30BaHUI0 3HAHWIA, BUABI IEATEIFHOCTH 10 TTOJTYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsiX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpaMme mo XuMHM MpeIMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO
rojiaM H3y4eHHS.

[IpeameTHbIEC pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTE€ M 3HAYCHUM OPTraHMYEeCKOM XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ POoJH B 00ECIIeUeHUH YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
pelIeHrur MpoOIeM IKOIOTUYECKOM, IHEPreTUYecKo M MUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpPUAIOB, HOBBIX HCTOYHHKOB HHEPruu, B OOECleUeHUU
palMoOHATIBLHOTO MPUPOIONOJIB30BaHUA, B (HOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeNoBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIIOYAECT: OCHOBOIMOJIATAarOUINe
MOHSTUS — XWMHUYECKHH JJIEMEHT, aToM, SIIpO W DJEKTpOHHas 00ojouka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, MOH, MOJIEKYyJla, BaJCHTHOCTb, JJEKTPOOTPHUIATENHLHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIA O0O0BEM, YIJIEPOIHBIA CKEJET,
(GyHKIMOHAIbHAs TpyNna, pajukan, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAaIIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAass M MPOCTPAHCTBEHHas (reoMeTpUuecKas, ONTHYecKas),
M30MEpbI, TOMOJOTUYECKUM Psifl, TOMOJOTH, YIJIEBOJOPOAbl, KUCIOPOA- M a30TCOJEpKallue
OpTraHWYECKHE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCTMHEHUS; TEOpPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3akOH COXpaHEHUsS MacChl BEIIECTB, 3aKOH
COXpAaHEHUsS] M MPEBPALEHUS DSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JEKAIlUe B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIIGHUM, TPEJACTABICHUS O MEXaHHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJax (MHAYKTUBHBIN U



Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX NPUHIMIAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpPE TPOU3BOICTBA METAHOJA, IepepabOTKN HEPTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTE€PHbIe IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTb YMEHHI:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBIATh ypaBHEHUS XMMHMUYECKHX pEaKUMid U  pacKpelBaTb HUX  CYIIHOCTb!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IOCPEACTBOM  COCTABJICHUS  DIJIEKTPOHHOIO
OamaHca ITMX peakuUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHEHMIA;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTpAlUd HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh MIPHUHAAJIECKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K OMpPENeNEHHOMY KIIACCy/TpYIINe COSTUHEHNUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauth TpuBUAIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEACTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITWJICH, AalleTUIEH, TOJIyOl,
[JIMLIEPUH, STWIEHIJIUKOIb, (QeHos, (OopMabIETyj, AaneTajabJeru]l, aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBas, OJEMHOBAs, MaJIbMHTUHOBAs KHUCJIOTHI, IJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHUJA XUMHUECKOW CBS3M B OPraHUYECKHUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAS CBS3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BeuiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MIOJMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPKJIaTh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KpPaTHOCTHM MU THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTE€pPH30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB EpepadOTKHU;

c(OpMUPOBAHHOCTh BJIQJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUSI — HAONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;



COPMHPOBAHHOCTE ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpalM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMaTH3alMi0, BbISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEaKLIUH;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATUIMU U
IPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS IO
OpraHMYECKON XUMHUU AJi1 OOBSCHEHUS U NPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

Cc(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl MO XMMHUYECKMM (opMmysraM u
YPaBHEHHUSIM XMMHUYECKUX PEaKIHUi C HMCIOJIb30BaHHEM (PU3MUYECKMX BEIHYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA IO U3BECTHBIM MAacCCOBBIM J0JIIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIM3UPOBATh U OLEHHUBATH C MO3ULUI
HKOJIOTHYECKOW 0€30IMacHOCTH TMOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOHW JAEATEIBHOCTH
YeJIOBEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOJIb30BATH IMOJTYYEHHbIE 3HAHUA IS
HPUHATHS TPAMOTHBIX PeIIeHUH MPoOIeM B CUTYalUsAX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IIOJyYEeHUE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIIEBOLOPOAOB Pa3jIMYHBIX KJIACCOB M  KHUCJIOPOACOAEPKAIIUX OpPraHMYECKMX BELIECTB,
pellIeHHe OSKCIEPUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU U JIAOOpaTOpPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HCCICIOBAHUS, TMPEICTABISATh B Pa3nu4yHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHHIA:

coOIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO IMOBENEHHS B OBITY W TPYIOBOM
JESTEIIbHOCTH B IIEJIAX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXAloUled MpUpOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOI'O AEWCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AQHAIN3UPOBATh  11€1€CO00pPa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHWX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOLIEHUS PUCK-II0JIb3a;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH IeJICHANpPaBIEHHBIH IMMOMCK XMMHUYECKOH
MH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil HHGpopMmanuu, VHTepHET W [pyrue), KPpUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHoOpMalnio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUH C MOCTABICHHON y4eOHOM
3aJa4eil.

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas W HeopraHuyeckas XHUMHs»
OTpaXKaroT:

c(OpPMHPOBAHHOCTD MPEICTABICHUIA: O MAaTEpHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U IMO3HABACMOCTH SIBJICHUU IPUPOJBI, O MECTE€ U 3HAYCHUM XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK 1 €€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSL, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYeCKO U TNHIEeBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHUKOB  DSHEpruM, B  OOECIEYEHHH  PAIMOHAIBHOTO



IPUPOONOIb30BAHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIOJATaloIlue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-

p-, d-aTomMHbBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aTOMa, IMOpHIu3anus

aTOMHBIX OpOWTaneil, HOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEHEHb
OKHUCJIEHHS, XUMHYecKas CBs3b (KOBAJECHTHAas, HWOHHAs, MeETaJlIM4yecKas, BOJOpOJHAas),
KPUCTAJIZIMYECKAs PEINETKA, XUMHUYECKas PEAaKUUs, PacTBOP, HJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMsA, CTENECHb JUCCOLMALMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM A(PPEKT XMMUUYECKON PEaKIuH, CKOPOCTh XUMHUYECKOU
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
Jucconuanuy, nepuoaudeckuii 3akon /[[.M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHUs U NPEBPALLEHUS DHEPIHH IPH XMMHUYECKHX PEaKLIMsX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NOHUMAHHUS NMPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBJICHHUI; COBPEMECHHBIC NPEICTABICHHUS O CTPOCHMM BEIECTBA HA aTOMHOM,
VOHHO-MOJIEKYJIIPHOM M HAaJAMOJIEKYJISIPHOM YpPOBHSX; IPEACTaBICHHUS O MEXaHU3Max
XUMHUYECKMX pEeaklUuid, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XMMHUYECKOM pPaBHOBECHUH, pacTBOpax M  JIUCHEPCHBIX  CHCTEMaX;
(akToJIOrMUeCKUe CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€3011aCHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTEpHbIE MPU3HAKU NOHITUH, yCTaHABIUBATD
UX B3aUMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOILUE IOHATHS IIPU ONKUCAHUU HEOPraHMYECKHUX
BEUIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI) CHUMBOJMKY JUIsI COCTaBJICHUS
GopMyn BEIIECTB W YypPaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMaTHUYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEGHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KJIACCU(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHE PEaKLUU IO PA3NUYHBIM NPU3HAKAM (YUCILYy M COCTAaBY pPEarupyrollnux
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIpyrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUU 11 KJIacCU(PUKALMN U3Y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pPacKpbhIBaTh CMBICH THepuoauueckoro 3akoHa JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmommueckoin cucremst JI.U.
MenzeneeBa, UCIONB3Yys MOHATHUS «IHEPIETUUYECKUE YPOBHM», «IHEPIETUUECKUE MOLYPOBHMY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOEC M BO30YXIEHHOE HHEPreTHUUYECKHE COCTOSTHUS



aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHMYECKMX D3JEMEHTOB U HX
COEMHEHUH 10 nepuojaM u rpynmam llepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapakTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHME I€HETHUYECKOM CBA3U
MEX/1y HEOPraHMYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX
peaKkuuii;

c(OPMHUPOBAHHOCTb YMEHHS PACKPbIBaTh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii MOCPeCTBOM COCTABIICHMSI 3JICKTPOHHOI'O OajlaHca 3TUX peaklHil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS WX IIOJHBIX M COKpPAUIEHHBIX HOHHBIX YPaBHEHW; peaxkiuid
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
ATIOMHUHHS);

C(OPMHPOBAHHOCTE YMEHUS OOBICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsI CKOpPOCTU
XUMHYECKON PEaKIMH B 3aBUCHMOCTH OT Pa3iIMYHBIX (PAKTOPOB, & TAKXKE XapaKTep CMEUICHUS
XMMHUYECKOI'0 paBHOBECHUS I0]] BIMSHUEM BHEIIHUX Bo3zeicTBuil (mpunnun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThI, amMMHakKa, oOllue Hay4yHble TPUHIUIIBI
XUMHYECKMX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUSI HEOPraHWYECKUX BEILECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-IT0JIb3a;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOAAaX HAYYHOT'O MO3HAHUS SBICHUN
OpUpOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHBIl U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs] NPUMEHSATb 3TU 3HAHUS IPU
9KCHEPUMEHTAJIbHOM HCCICI0BAaHUM BELIECTB M JJI OOBSACHEHHS XUMMUYECKUX SIBICHHH,
MMEIOLIUX MECTO B IPUPOJE, IPAKTUUECKOH NEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATUH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOIO M3 YUYaCTBYIOIIMX B PEAKIIUN
BEIIIECTB; TEIUIOBOTO 3P QeKTa peaklnu; 3HAYeHUs BOJJOPOJHOIO MOKAa3aTelNsi paCTBOPOB KUCIOT
U Ienodeil ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa peaKkluy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PacTBOpa C OMPENEIEHHOMN
MaccoBOM Jl0Jied pacTBOPEHHOTO BEIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); J10JIU
BBIX0/JIa MMPOYKTA PEaKLUHU; O0bEMHBIX OTHOIIEHUI! ra3os;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUIH
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOrO0 OOMeHa, MOATBEPKIACHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuu, pelieHne
HKCIEPUMEHTAIbHBIX 3a/a4 1o TemaM «Metamib» u «HemeTamib») ¢ cOOM0eHUEM MpaBuil
Oe3omacHOro odpalieHus C BellecTBaMH U JabopaTOpHbIM 000pyAoBaHUEM, (HOPMYIHPOBAThH
Helb HCCIENOBaHUS, TMpPEACTaBIATh B pa3InyHOW (opme pe3yabTaThl HIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAATh NMpaBUiIa MOJIb30BaHUS XMMUYECKON MOCYI0H U
n1abopaTOpHBIM 00OpYAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMU



[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, SKOJOIMYECKH 1IeJIeCO00pa3HOTo
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYXKarolllel MNPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPAa3BUTHUA, OCO3HABATh
OMAaCHOCTh TOKCHYECKOIO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPraHUYECKHX
BEIIECTB, TOHMMAas cMbIcl noka3arens [1J1K;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIM MOUCK XUMHUYECKOM
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W ydeOHO-HAy4dHasl JUTEpaTypa, CpelacTBa
mMaccoBoil uHGopMmanuu, VHTEepHET U [Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMN
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHUE

1 kypc
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
IIpeamer oprannyeckoit xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 5
byrneposa
Wroro no pasaeny 5
Paznea 2. YrieBsogopoabl
21 [IpenenbHbIE YIIIEBOJOPOIBI — AJIKaHBI, 5
' LUKJIOAIKAHBI
29 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 9 1
' AJKaJUEHbI, aJIKUHbI
23 Apomatnyeckue yrieBo0po/bl (apeHsbl) 5
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
' nepepaboTka
Hroro no paszneny 28
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruptel. Denoun 9 1
KapOoHUIIbHBIE COETMHEHUS: aTbJICTUIbI 1
3.2 keToHbl. KapboHoBbIie KucinoThl. ClI0KHBIE 14 1

a¢upsl. XKupbr




33 VrieBoanl 4
Wroro no pazneny 27
Pa3znea 4. A3oTconeprxkamye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 14
Hroro no pazgeny 14
Paszgea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS

5.1 BrIcOKOMONEKYIISIpHBIE COETMHEHUS 5

Hroro no pasaceiny




1kypc

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne /i P Konrtpoannbie | IpakTuuyeckue (upp )
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
6.1 u [lepuoauueckas cucreMa XuMHYECKUX 4
sneMenToB [. 1. Menneneera
6.2 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
' BEILECTB
6.3 XUMUYECKUE PEAKIIUU 18 1 3
Hroro no pazneny 33
Pa3nen 2. Heoprannuyeckasi Xumust
7.1 Hemertamisl 18 1
7.2 MeTtanibl 11 1 2
Hroro no paszneny 39
Pa3gen 3. XumMus u :Ku3HbL
2.1 Metoapl T03HaHUS B XUMUU. XUMHSI U 4
’ JKA3Hb
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 144 7 14







HOYPOYHOE IINTAHUPOBAHHUE

1kypc
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposabubie | IlpakTuuecku
n/n Bcero u3ydyeHus | oOpa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
[IpenMer 1 3HaYEHHE OPraHUYECKOMN
bubmuoreka [JOK
XUMUU, TIPEICTABICHUE O
1 1 https://m.edsoo.ru/00adb59
MHOT000pa3uy OPraHuYeCKUX .
COE€IMHEHUN B
bu6mmoreka [IOK
Teopus cTpOCHUST OPraHUICCKUX
2 . 1 https://m.edsoo.ru/00adb59
coenquHenuit A. M. byrneposa .
Buasl uzomepun: cTpykTypHas,
bu6mmoreka [JOK
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE
34 1 https://m.edsoo.ru/00adb59
3¢ (}eKTh B MOJIEKyJIaX OPraHUYeCKUX .
COeTUHEHNN =
. b K
Knaccudukanus peaximii B nomorexa 1O
5 N 1 https://m.edsoo.ru/00adb59
OpraHUYECKOM XUMUHU .
AJTKaHbI: TOMOJIOTHYECKHH psif, 001as
bu6mmoreka [JOK
dbopmysa, HOMEHKJIATypa U U30MEpus,
6 1 https://m.edsoo.ru/00adb59
AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE .
CTPOCHHUE MOJIEKYII -
N bubmuorexa [JOK
du3nyecKkrue U XUMUYECKHE CBOMCTBA
7 1 https://m.edsoo.ru/00adb59
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HaXO}K,I[eHI/IC AJIKaHOB B ITPHUPOAC.

bubmuoreka [JOK

CBOMCTB"

8 CriocoObI MoTy4YeHus U IPUMEHEHNE https://m.edsoo.ru/00adb59
AJIKaHOB S
[{uknoankanel: obmas Gopmya,
HOMEHKJIATypa U U30MEepHs, bubnmoreka [JOK
9 OCOOEHHOCTH CTPOCHHUS U XUMHUUYECKHUX https://m.edsoo.ru/00adb59
CBOICTB, CITOCOOBI ONyYEHUS U €
MIPUMEHEHUE
Pemenune pacu€THbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(bopMyIbl OPraHUYECKOTO BELIECTBA bubnnorexka [JOK
10 110 MacCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/00adb59
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB. e
CucremaTtu3zanus u 06o011eHne
3HaHUM MO TeEME
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, bubnmnoreka [JOK
11 ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0o.ru/00adb59
cTpoeHue Mosekya. CTpyKTypHas U e
LUC-TPAHC-U30MEPUS AIIKEHOB
®du3nuecKue U1 XUMHYECKHE CBOMCTBA bubmorexa HOK
12 https://m.edsoo.ru/00adb59
ankeHoB. [IpaBuno MapkoBHUKOBa .
CriocoOsbI MoTy4eHus U IpUMEHEHUe bubmorexa HOK
13 https://m.edsoo.ru/00adb59
AJIKEHOB e
[Tpaktuyeckas padora Ne 1 mo Teme bubnuoreka [IOK
14 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €r0 https://m.edsoo.ru/00adb59
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CriocoObl mostyueHus 1 IPUMEHEHNE

bu6mmoreka [IOK

15 https://m.edso00.ru/00adb59
aJKaJueHOB .
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas popmyiia, HOMEHKIIATYpA, bubnmoreka [JOK
16 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/00adb59
CTPOEHHUE MOJIEKYI, PU3NYECKUE e
CBOMCTBA
bubmuoreka [JOK
17 XUMHUYECKUE CBOWCTBA aJIKUHOB https://m.edsoo.ru/00adb59
€
bu6mmorexa [IOK
CniocoObI Moy4eHus U IpUMEHEHUe
18 https://m.edsoo.ru/00adb59
AJKUHOB
[
Pewenue 3amau: pacuérsl o bubmorera [TOK
19 ’ . https://m.edso0.ru/00adb59
YPaBHEHUIO XUMUUYECKON PeaKuu .
ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas
¢dbopMyIa, HOMEHKJIATypa. bubnuorexa [IOK
20 DIIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/00adb59
CTPOEHHUE MOJIEKYI OEH301a U e
TOIIyoJa, UX (PU3NYECKUE CBONCTBA
XUMHUYECKUEe CBOMCTBA apEHOB: bubnmorexa [JOK
21 peaKku Uy NPUCOECTUHEHUS, OKUCIIEHUE https://m.edsoo.ru/00adb59
TOMOJIOTOB OeH30I1a e
Pemenne pacuéTHbIX 3a7a4 Ha bubnuoreka [IOK
22 onpeAeseHue MOJIEKYIIPHOU https://m.edsoo.ru/00adb59
(bopMyJbl OPraHU4YECKOr0 BEUIECTBA e
23 I'enernueckas CBsI3b MEXKIY bu6mmoreka [IOK
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Pa3IMYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB

https://m.edsoo.ru/00adb59
c

Pacuérbl o ypaBHEHUSM XUMHUECKUX bubnuoreka [IOK
24 peaxkuuii. Cucremarusanus u https://m.edsoo.ru/00adb59
000011IeHrEe 3HAHU T10 TEME [§
. b K
[Tpupoansrtii ra3. [lonytHbie HePTIHBIC nommotexa O
25 https://m.edsoo.ru/00adb59
rassl
€
. bu6mmorexa [IOK
KaMeHHBI# yroib 1 NpoayKThl €ro
26 https://m.edsoo.ru/00adb59
nepepadoTKu .
Hedtb 1 crocoOsl e€ nmepepaboTKHy. bu6mmorexa [IOK
27 [IpumeneHue MPoayKTOB MepepadboTKu https://m.edso0o.ru/00adb59
He(TH e
bu6nmoreka [JOK
CucremaTtu3zanus u 06o01IeHne
28 . " " https://m.edsoo.ru/00adb59
3HaHMI 10 pazaeny "YTiIeBoa0pO bl .
29 KonTponbHas pabota mo Teme
"Vranesonopoast"
[IpenenbHBIE OTHOATOMHBIEC CTUPTHI:
TOMOJIOTHUECKUI psijI, oO1as
bu6mmorexa [IOK
dbopMyIa, CTpOCHHE MOJIEKYT,
30 https://m.edsoo.ru/00adb59
U30MepHUsi, HOMEHKIIATypa, .
KJaccuukanus, GpuznyecKkue -
CBOMCTBA
31 XUMUYECKUE CBOWCTBA MIPEIETBHBIX
OJIHOATOMHBIX CITUPTOB
32 CriocoOblI MoTydeHus U IPUMEHEHUE bubmmoreka [JOK
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OJIJHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/00adb59
e

[TpocTtbie 3¢upbl: HOMEHKIATYpa U

bu6mmoreka [IOK

33 U30MEpHsl, 0COOCHHOCTH (PH3UUECKUX https://m.edsoo.ru/00adb59
U XUMHUYECKUX CBOWCTB e
MHOroaroMHbI€ CIIUPTHI: bubnnoreka HOK
34 STUJICHTIUKOJIb U TTUIEPHH, UX https://m.edso0o.ru/00adb59
¢u3nyecKkue 1 XuMUYECKHE CBOMCTBA e
bu6mmorexa [IOK
CniocoOblI Moy4eHus U IpUMEHEHUe
35 https://m.edsoo.ru/00adb59
MHOTOATOMHBIX CIIUPTOB .
DeHO: CTPOCHHUE MOJICKYJIBI,
. bubmuoreka [JOK
¢u3nveckue cBoicTBa. TOKCHYHOCTD
36 . https://m.edsoo.ru/00adb59
denona XuMHU4ecKue CBONCTBA .
denona B
CniocoOsbI MoTy4eHus U IpUMEHEHUe bubmorera [JOK
37 https://m.edsoo.ru/00adb59
denona
€
[Tpaktuyeckas pabora Ne 2. Pemenue bubnnorexka [JOK
38 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME https://m.edsoo.ru/00adb59
"CnupTthl U eHobl" e
bu6mmoreka [JOK
CrocoObI TOTy4YeHUST aTbACTUIOB U
39 https://m.edsoo.ru/00adb59
KETOHOB
€
OIHOOCHOBHBIE TIPEIETbHBIE bu6mmoreka [IOK
40 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/00adb59
CTPOCHHS MX MOJIEKYII e
. bubmuoreka [JOK
41 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX

https://m.edsoo.ru/00adb59
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OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

S

Oco0eHHOCTH CBOICTB MypaBbUHON

bu6mmoreka [IOK

42 KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX https://m.edsoo.ru/00adb59
KHCJIOT (S
Oco0eHHOCTH CBOICTB: HENPEAETbHBIX
U apOMaTHYECKUX KapOOHOBBIX, bu6mmoreka [IOK
43 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX https://m.edso0o.ru/00adb59
kuciot. [IpencraBuTenn BEICIINX e
KapOOHOBBIX KUCIIOT
bu6mmorexa [IOK
CniocoOblI MoTy4eHus U IpUMEHEHUe
44 https://m.edsoo.ru/00adb59
KapOOHOBBIX KUCIIOT .
CrnosxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN bubnnoreka [JOK
45 pan, odmas hopmyna, u3oMepus u https://m.edsoo.ru/00adb59
HOMCHKIJIaTypa €
. bu6mmoreka [IOK
OuznyecKkue 1 XUMUIECKHE CBONCTBA
46 https://m.edsoo.ru/00adb59
3pupoB .
Pemenune pacu€THpIX 3a1a4: 110
. bu6mmorexa [IOK
YPaBHCHHUIO XUMUYECCKOW PEAKITUH, Ha
47 . https://m.edsoo.ru/00adb59
orpezieNieHne MOJIEKYJIIPHOM .
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA -
[Tpaktuyeckas pabora Ne 3. Pemenue
bu6mmoreka [IOK
IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
48 " https://m.edsoo.ru/00adb59
Kap6onoBsie kucinotel. CiI0KHbBIE .
3¢upsr" -
49 XKupsr: crpoenue, puznvecKue u bubnuoreka [IOK

XUMHUYECKHE CBOMCTBA (THIPOIIU3)

https://m.edsoo.ru/00adb59
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S

Oco0EHHOCTH CBOWCTB JKHUPOB,

bubmuoreka [JOK

50 CoZEpKaIINX OCTATKU HEMPEACIbHBIX 1 https://m.edsoo.ru/00adb59
YKUPHBIX KUCHO0T. XKupsl B mpupoe e
Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE bubmorexa HOK
51 ’ ’ 1 https://m.edso0.ru/00adb59
[ToHsITHE O CHHTETUYECKUX MOOIIHX .
cpenctBax (CMC) -
1 cemectp 51
Pacuétbl mo ypaBHEHUSM XUMHUYECKUX bubmmorera [JOK
52-53 1O YP 2 https://m.edsoo.ru/00adb59
peaxui .
OO0m1as XxapakTepucTUKa YIJIE€BOJIOB U bubnnoreka [JOK
54 KJaccuukanus yrieBoaoB (MOHO-, 1 https://m.edsoo.ru/00adb59
JTU- U TIOJIMCaXapuabl) e
Mounocaxapupsl: puznyecKkue
. bu6mmoreka [JOK
CBOMCTBA M HAXOXJICHHUE B TIPHPOJIC
55 . 1 https://m.edsoo.ru/00adb59
[IpumeneHue TIIIOKO3bI, €€ 3HAaYCHUE B .
KU3HEACSITEIIBHOCTH OpraHnu3Ma B
Hucaxapunapl: caxaposa, MajabT03a 1 bubnmoreka [JOK
56 nakTo3a. HaxoxnaeHnue B mpupoie u 1 https://m.edsoo.ru/00adb59
NPUMCHCHHEC TUCAXapHUI0B (<}
[Tonucaxapuasl: CTpOCHUE bubnnoreka [JOK
57 MaKpOMOJIEKYJ, pU3NYECKUE U 1 https://m.edsoo.ru/00adb59
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE e
bu6mmoreka [JOK
58 [TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX 1 https://m.edsoo.ru/00adb59
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Pemrenne paCdY€THBIX 3aJa4 Ha
OIpeCaACIICHNUE NOJIM BEIXOAa ITPOAYKTaA

bubmuoreka [JOK

59 https://m.edsoo.ru/00adb59
PEaKIMK OT TEOPETUUYECKH .
BO3MO>KHOT'O a
bu6mmoreka [IOK
Cucremarusanusg U 00001eHne
60 . https://m.edsoo.ru/00adb59
3HAHWI IO pa3ery .
KoHnTpomipHas paboTa mo Teme
61 "Kucnopoaconepxaniue
OpPraHUYeCKHUE COCTUHEHUS"
AMUHBL: K1accu(uKaInms, CTpoeHUE
MOJIEKYII, 001as popmyiia, H30Mepus bubmorexa [TOK
62 Y ya, ’ https://m.edsoo.ru/00adb59
HOMEHKJIaTypa U (pU3NYeCcKue .
CBOMCTBa =
XUMHYECKHE CBOUCTBA
bu6nmoreka [JOK
anudarnyeckux aMMHOB CriocoOBbl
63 https://m.edso0.ru/00adb59
MOJTyYeHUs U IPUMEHEHHE .
anudaTUuecKuX aMHUHOB -
AHUWJIMH: CTPOECHNE aHUIINHA, bubnuoreka [IOK
64 0COOEHHOCTH XMMHUYECKUX CBOMCTB https://m.edsoo.ru/00adb59
AHWJINHA [§
AMWHOKHCIIOTHI: HOMEHKJIATypa 1
bu6mmoreka [JOK
n3oMepus, GU3NIESCKHe U XUMUYECKUE
65 . https://m.edsoo.ru/00adb59
cBoiicTBa OTJENbHBIE PEACTABUTEIN .
0-aMMHOKHCJIOT, UX 3HaUYE€HHE. -
Bbenku kak mpupoHbIE TOTUMEPHI; bubmmorexa LIOK
66 pHp ’ https://m.edsoo.ru/00adb59

CTPYKTYpBI O€JIKOB

€
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bu6mmoreka [IOK

67 XHUMHYECKHE CBOMCTBA OCIIKOB https://m.edsoo.ru/00adb59
(5
A3oTcojepKallue reTepouKINIecKe
bu6mmoreka [IOK
coenrHeHUS. HyKIIEMHOBBIE KMCIIOTHI:
68 https://m.edsoo.ru/00adb59
COCTaB, CTPOEHHE U OMOJIOTHYECKAs .
poJib -
[IpakTuueckas padora Ne 4. Pemenue
bu6mmorexa [IOK
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
69 " https://m.edsoo.ru/00adb59
A30TcoaepKaie OpraHnYeCcKue .
coenuueHus" B
[IpakTuueckast padora Ne 5. Pemenue
bu6mmoreka [IOK
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
70 " https://m.edsoo.ru/00adb59
Pacno3naBanue opraHn4eckux .
coequHeHui" B
KonTponbnas pabora no teme bubnuorexa [IOK
71 "A3zoTcoaeprKalye OpraHu4ecKue https://m.edsoo.ru/00adb59
coeMHeHus" €
OCHOBHBIC TIOHATHS XHMHH
. bu6mmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U
72 https://m.edsoo.ru/00adb59
METOJIbI UX CHHTE3a —II0JIMMEPHU3aIus .
1 TIOJIMKOH/ICHCAITHS -
bu6mmoreka [IOK
IInactmaccel. Y tunuzanus u
73 https://m.edso0o.ru/00adb59
nepepaboTKa MacTuka .
. bu6mmorexa [IOK
DnacToMepbl: HaTypallbHBIN
74 https://m.edso00.ru/00adb59

CUHTETUYECKHE KaydyKu. Pe3una

€



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

Bonokna: HaTypanbHbIe,

bubmuoreka [JOK

75 HMCKYCCTBEHHBIE, CHHTETUUECKHE. https://m.edsoo.ru/00adb59
[TonmuMmepsl cielManbHOTO Ha3HAUCHUS e
[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe bubmorexa HOK

76 https://m.edsoo.ru/00adb59

"Pacmo3HaBaHue mjiacTMacce U
BOJIOKOH"

€
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KoaunuecTBO 4acoB

JJIeKTPOHHBbIE

Ne HMara uudposeie
Tema ypoka KonTposabubie | IlpakTuueckun
n/n Bcero u3ydeHus | oOpa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
bu6mmorexa [IOK
Atom. CocTaB aTOMHBIX siiep.
77 . 1 https://m.edsoo.ru/00adb59
XuMuueckuit rneMeHT. M30Tonbl .
bubmnoreka [JOK
Knaccudukanus XuMuaeckux o
78 1 https://m.edsoo.ru/00adb59
3JIEMEHTOB (s-, p-, d-, f-371eMeHTHI) .
bu6mmorexa [IOK
Pacnipenenenue 31eKTpOHOB 110
79 1 https://m.edsoo.ru/00adb59
ATOMHBIM OpOUTATISIM .
bu6nmoreka [JOK
ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
80 1 https://m.edsoo.ru/00adb59
DIEKTPOOTPULIATETLHOCTh .
Ileproauueckuii 3aK0H U
Ileproauueckas cucremMa XUMHYECKUX bu6mmoreka [IOK
81 anemeHToB 1. Y. Meneneena, CBA3b C 1 https://m.edsoo.ru/00adb59
COBPEMEHHOM TeOpuel CTPOSHUS e
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
bu6mmoreka [IOK
XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX
&2 1 https://m.edsoo.ru/00adb59
HWMH TIPOCTHIX M CIIOKHBIX BEIIECTB IO .
rpymmnaM u nepuoam -
g3 Buasl xumuueckoit cBsa3u. MexaHu3Mbl | bubmuoreka [JOK

00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/00adb59
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Bonopoanas cBsi3b.
MexMOJIeKyIIpHBbIC B3aUMOICHCTBHS

(¢}

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUSA. THIIBI

bu6mmoreka [IOK

84 . https://m.edsoo.ru/00adb59
KPUCTANINYECKUX PEILIETOK U CBOMCTBA .
BELIECTB a
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnnoreka [JOK
85 [TpencraBieHue 0 KOJUIOUIHBIX https://m.edsoo.ru/00adb59
pacTBopax €
HcTruHHBIE paCTBOPHI: HACHIIIEHHbBIE U bubnuoreka [IOK
86 HEHACBILIEHHbIE, PACTBOPUMOCTb. https://m.edsoo.ru/00adb59
Kpucramnoruaparsl e
bu6mmorexa [IOK
Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU
87 https://m.edsoo.ru/00adb59
pacTBOpOB .
Pemenue 3a1a4 ¢ MCmoib30BaHUEM
<o bubmuorexa [JOK
MOHATHH "MaccoBast OIS
88 ) - https://m.edsoo.ru/00adb59
pacTBop&HHOTO BemiecTa", "MoJsipHast .
KOHIEeHTpauus" B
bu6mmorexa [IOK
Knaccugukaius 1 HoMeHKIaTypa
89 https://m.edsoo.ru/00adb59
HEOpPraHMYECKUX BEIIECTB .
. bu6mmoreka [JOK
Cucremarusanus 1 0000IeHNEe 3HAHUN
90 https://m.edsoo.ru/00adb59
10 TeMe
€
KonrponbHas padora no remam
91 "Crpoenue atoMa. [lepnoanuecknit

3aKOH U Hepnozmqecxaﬂ CUCTCMA
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XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BeriecTn"

Knaccudukanuss XUMHYECKUX peaKIIHii
B HEOPraHUYECKON U OpraHuYeCKOU
XUMUHU. 3aKOH COXPAHEHUsI MacChl

bubmuorexa [JOK

92 https://m.edsoo.ru/00adb59
BEIIECTB; 3aKOH COXpaHEHUS U .
MpEeBpaIeHHs] SHEPTUU TPU -
XUMHUYECKUX PEaKIUIX
Tennosie 3(hPEKTH XUMHUYESCKUX bubnuorexa [JOK
93 peakuuii. TepMOXUMHYECKUE https://m.edsoo.ru/00adb59
ypaBHEHUS e
Bbluncnenus no ypaBHEHUSIM bubnnorexka [JOK
94 XUMUYECKHUX PEAKLUN U https://m.edsoo.ru/00adb59
TEPMOXUMHUYECKUM YPABHEHUSIM e
CKopoCTh XMMHUYECKOH peakluu, e€ bubnnorexka [JOK
95 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB. https://m.edsoo.ru/00adb59
Karanu3 n katanuzaropsl e
bu6mmoreka [IOK
96 ['oMoreHHbIe U reTeporeHHbIe peakuu https://m.edsoo.ru/00adb59
€
[TpakTiueckast padota Ne 1 o teme bubnuoreka [IOK
97 "Briustaue pa3nuaHbIX GakTopoB HA https://m.edsoo.ru/00adb59
CKOPOCTb XUMHUYECKOU peakuuu" €
bu6mmoreka [IOK
OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU.
98 https://m.edsoo.ru/00adb59
XHUMHYECKOE PAaBHOBECHE .
99 [TpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK
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"BnusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

https://m.edsoo.ru/00adb59
c

DIIEKTPOTUTHYECKAS JUCCOLIHAITHSI. bubnnoreka [HOK
100 CuIbHBIC U CITA0BIC DJICKTPOIIUTHI. https://m.edso0o.ru/00adb59
Cremnenp Auccouanu e
IM'maponus coneii. Peakiumy, bu6mmoreka [IOK
101 MPOTEKAIOILIKE B pACTBOPAX https://m.edso0o.ru/00adb59
IIEKTPOJIUTOB e
[IpakTuueckas padora Ne 3 o reme bubnuoreka [IOK
102 "XUMHYECKHUE PEAKIIMU B PACTBOPAX https://m.edso0o.ru/00adb59
AIEKTPOIUTOB" e
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
103 peakuuu. BaxHeine oKMCIUTEN! U https://m.edsoo.ru/00adb59
BOCCTAaHOBUTCIIU (]
bu6nmoreka [JOK
MeTto1 3JIeKTPOHHOTO (3JICKTOHHO-
104 https://m.edsoo.ru/00adb59
MOHHOT0) OanaHca .
DJNEKTPOJIN3 PACTBOPOB U PACILIABOB bubmorexa [TOK
105 p p p P https://m.edsoo.ru/00adb59
BEIIICCTB
(S
bu6mmoreka [JOK
106 Pemenne 3a1a4y pa3nuyHbIX THIIOB https://m.edsoo.ru/00adb59
€
bu6nmoreka [JOK
107 Pemenne 3a1a4y pa3nuyHbIX THIIOB https://m.edsoo.ru/00adb59
€
CucremaTu3zanys U 0000IIeHHE 3HAHUN bubmorexa [TOK
108 https://m.edsoo.ru/00adb59

1o TeMe "XuMudeckue peakuuun'

€
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109

KonTponbhas pabota no teme
"Xumuueckue peakiuu"

110

ITonoxxeHne HEMETAILIOB B
[lepuonnueckoi cucTeMe XuMHUYECKHUX
snemenToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue cBONCTBA HEMETAIIIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59
e

111

AnnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCJIOPOJIa, cepbl, pocdopa u
yriaepoaa)

bubmuoreka [JOK
https://m.edsoo.ru/00adb59
e

112

Bonopona: nonyuenue, pusudeckue u
XAMHYECKHE CBOMCTBA. [ Mapu bl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59
e

113

["ayoreHsl: HaXOXJIEHHE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59
e

114

I"anorenoBonopoasl. Baxxuenmue
KHCIJIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59
e

115

[TpakTuueckast paborta Ne 4. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"T"astorensr”

bu6mmoreka [JOK
https://m.edso00.ru/00adb59
c

116

Kucnopona: naboparopusie u
MIPOMBITIJICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢buznyeckne 1 XuMHUYECKHe CBONCTBA.
O3on. [IpuMeHenne KucIopoaa U 030Ha

bu6nmoreka [JOK
https://m.edso0o.ru/00adb59
e

117

Cepa: HaXOXKIEHUE B TIPUPOJIE,
CIOCOOBI MOJTydeHUsI, PU3NUECKHUE U

bubmuoreka [JOK
https://m.edsoo.ru/00adb59
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XMMHYECKHE CBOMCTBA

S

118

Kucnopozaconepxariye coe1luHEHUsS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59
e

119

[TpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJILHBIX 3a1a4 110 TCMC
"Cepa u eé coenuHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59
<

A30T: HaXOXJACHUE B IPUPOJIC,
CIOCOObI OJTyYeHUs!, PU3NYECKUE U

bubmuoreka [JOK

120 . https://m.edsoo.ru/00adb59
XUMHUYECKHE CBOWCTBA. AMMHUAK, .
HUTPUJIBI B
Kucnoponconep:xaiiye coeAMHEHUS bubnuoreka [IOK

121 azota. OcOOEHHOCTH CBOMCTB a30THOMN https://m.edsoo.ru/00adb59
KHCJIOTBI €
®docdop: HaxXOkKAEHUE B IPUPO/IE,

dop Prp bu6mmorexa [IOK

CHocoObl OTyYeHus!, PU3NYECKUE U

122 . https://m.edsoo.ru/00adb59
XuMH4eckue cBoiicta. Dochuast u .
bochun B
Oxkcunst pocdopa, bubnuoteka [JOK

123 docdopconepxkamume kucnorsl. Conu https://m.edsoo.ru/00adb59
dhochopHON KUCIIOTHI e
[Tpaktuyeckas pabora Ne 6. Pemenue bubnnoreka [JOK

124 HKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME https://m.edsoo.ru/00adb59
"AzoT 1 pochop u ux coenuHeHus" e
VYraepon: HaX0X/JeHHUE B IPUPOJIE,
aJIJ'IO”II‘)pOHHBIe Monnquaugn'p bubmorexa HOK

125 ’ https://m.edsoo.ru/00adb59

buznYecKre 1 XUMUIECKIE CBOHCTRBA,
IIPUMEHEHHE

€
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Kpemuuii: HaxoJIeHHE B IPUPOJIE,

bubmuoreka [JOK

126 CIocoObI MOJTydeHUsI, PU3NIECKHUE U https://m.edsoo.ru/00adb59
XUMHYECKHE CBOMCTBA e
bubmuoreka [JOK
KonTponbhas pabota no teme
127 " " https://m.edsoo.ru/00adb59
Hemeranisl .
ITonoxenne MeTamioB B
[Tepuoanueckoit cucreMe XMMHUYECKUX bubnuoreka [IOK
128 3neMeHTOB. OCOOEHHOCTH CTPOCHUS https://m.edsoo.ru/00adb59
3IEKTPOHHBIX 000JI0UEK AaTOMOB e
METAJIJIOB
OO6mue puznueckrue CBOMCTBA bubnnoreka [JOK
129 MeTaioB. [IpuMeHeHrne MeTaioB B https://m.edsoo.ru/00adb59
OBITY M TEXHUKE e
Cnnasel MetamioB. Kopposus bubmorera [TOK
130 ) https://m.eds00.ru/00adb59
METaJIJIOB .
OO6mas xapaktepucTuka MmeTayioB [A-
rpymsl lleproanyeckoi cucteMsl
. bu6mmoreka [JOK
XUMHUYECKHX dJIeMeHTOB. HaTpwii n
131 . https://m.edsoo.ru/00adb59
Kanuii: mony4deHue, Gusndeckue u .
XUMHUYECKHE CBONCTBA, IPUMEHEHHE -
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO6mras xapaktepuctuka metaiuioB ITA-
rpynnsl [lepuoanyueckoit cucTeMbl
. bu6mmorexa [IOK
XUMHUYECKHX dJIEMEHTOB. Marauii u
132 https://m.edsoo.ru/00adb59

KaJbLMI: TIOTy4YeHue, Gpusnyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN

€
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ANIOMHMHUI: TIOTydeHue, GU3nIecKue u

bu6mmoreka [IOK

133 2 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE .
[Tpaktuyeckas padora Ne 7. Pemenue bubnuoreka [IOK

134 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME | 1 https://m.edsoo.ru/00adb59
"Metauibl TJIaBHBIX noArpymnm" €
[Ipaktuyeckas padora Ne 8. Pemenue bubnuoreka [IOK

135 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 1 https://m.edsoo.ru/00adb59
"MeTanisl TOOOYHBIX MOArpyMI"” €
KonTponbhas pabota mo Teme bubmorera [JOK

136 " P " P 1 https://m.edsoo.ru/00adb59

Merasuibl .

XuMHUS U 30POBBE UEIOBEKA bubmorera [JOK

137 P ' 1 https://m.eds00.ru/00adb59
JlexapcTBeHHBIE CpeICTBA .
XUMHS B CETbCKOM XO3SMCTBE. bu6mmorexa [IOK

138 Opranuyeckue 1 MUHEpaJIbHbIE 1 https://m.edsoo.ru/00adb59
yao0peHust e

139 [IpomexyTouHasi aTTeCTALMA. 6
KoHncynbranus 2

144
JK3aMeH. 4

OBILIEE KOJINYECTBO YACOB 11O 144 14

ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. T'abpuensn, O.C. Xwummsa. 10 «macc. bazoBwiii  ypoBenb [Tekcr] :  y4uel.mis
obmeoOpaszoar. yupexaenuii / O.C.I'abpuensia. - 4-e usn. - M.: Jlpoda, 20.— 223,
2020r[1] c. : um.

2. Tabpuensn, O.C. Xumus. 10xmacc [Tekct]| : KOHTpPONbHBIE W MPOBEPOUYHBIE PAOOTHI K
yuebnuky O.C.I'abpuensHa «Xumus». 11 kmacc. ba3ossiii ypoBenb / O.C.I'abpuensiH,
I1.H.Bepeskun, A.A.Ymakosa u ap. — M.: Jlpoda, 2020. — 220, [4] c.

3. T'abpuensn, O.C. Xwummsa. 10 xmacc [Tekcr] : pabowas TeTpagp K y4eOHUKY
O.CTl'abpuensna «Xumusa. 10 xmacc. ba3oBwlii  ypoBEHB» / O.C.I'abpuensH,
A.B.AmykoBa. — M.: Jlpoda, 2020. — 176 c.

[Ipoceemenue»

4. Taopuensn, O.C. Xwumwmsa. 11 xmacc. bazoBwiii  ypoBens [Tekcr] :  yuel.mus
obmeoOpasosar. yupexaenuit / O.C.I'abpuensn. - 4-e uzn. - M.: Jlpoda, 2020. — 223, [1]
C.: HJ.

5. Tabpuensia, O.C. Xumus. 11 kmace [TekcT] : KOHTPOJIBHBIE W TPOBEPOUYHBIE PAOOTHI K
yuebHuky O.C.I'abpuensina «Xumus». 11 kmacc. bazoseiii yposens / O.C.I'abpuensH,
I1.H.bepeskun, A.A.YmakoBa u ap. — M.: Ipoda, 2020. — 220, [4] c.

6. Taopuensn, O.C. Xumusa. 11 kmacc [Tekcr] : pabouas TeTpaap K YYEOHHKY
O.C.I'abpuensna «Xumus. 11 kmacc. ba3oBwlii  ypoBeHBY / O.C.I'abpuensH,
A.B.SmykoBa. — M.: lpoda, 2020. — 176 c.

[Ipoceemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Tabpuensn, O.C. O6mas xumus [Teker] : yueb.nms 11 ki1. o0mieo0pas3oBar. yupexaeHui
¢ yriy6a. usyyenuem xumuu / O.C. T'abpuenss u ap. — M., 2020. — 424 c.

2. Taopuensu, O.C. IlpakTukyM 1o OOIIEH, HEOPraHUYECKOW W OPraHUYECKON XWMHUU
[Tekct] : yueb.mocobue nnsi ctyna. cpen. mnpod. yued. 3aBeaenuit / ['abpuensu O.C.,
OctpoymoB W.T'., Hopodeera H.M. — M., 2020. — 192 c.

3. Tabpuensn, O.C. XuMmus B TecTax, 3ajadax, ynpaxneHusx [Tekcr] : ydeb.mocobue aiis
cTyad. cpen. npod. yuebHsix 3aBenenuii / O.C. I'abpuensn, I'.I'. JIsicoBa. — M., 2020. —
304 c.

4. Tabpuensn, O.C. Xumusa. 10 xmacc. Ilpopunbubiii ypoBeHb [Tekct| : yuel.mis
obmeodpasosar. yuapexaenuit / O.C. ['abpuensu u ap. — M., 2020. — 320 c.

5. Tabpuensn, O.C. Xummsa. 11 kmacc. Ilpodunbueii ypoBenb [Tekcr] : yuel.ans
obmeobpasosar. yuapexaenuii / O.C. I'abpuensu, I'.I'.JIsicoBa. — M., 2020. — 400 c.

6. Tab6puensn, O.C. Xumus: opran. xumus[Tekcr] : yue6. mis 10 k. obmeoOpa3osar.
yupexaenuil ¢ yrinyon. usydenuem xumuu / O.C. I'abpuensn, U.I'. Octpoymon, A.A.
Kapnosa. — M., 2020. — 368 c.

7. Tabpuensn, O.C. Enunblii rocyaapcTBEeHHBIN dk3ameH: Xumus [Tekct] : ¢0. 3amaHuii u
ynpaxuenuit / ['abpuensn, O.C., Bonosuk B.B.. — M., 2020. — 136 c.



8. Tabpuensn, O.C.Xumusi B TecTax, 3ajauax u ynpaxHeHusx [Tekcr] : yue6.mocobue /
IMabpuensu O.C., JIsicoBa I'.I". — M., 2020. — 416 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/ - Equnas xomiexius U poBbIX 00pa30BaTEbHBIX PECYPCOB
http://him.1september.ru/ - amekTpoHHas Bepcus razersl "Xumus'" npuiaoxkenue K "1
ceHTsops"

http://pedsovet.org/ - Ileacoset.org. )KuBoe nmpocTpancTBO 00pa3oBanus. IHTepHET-pecypc
COJZIEPKUT TEOPETUUECKUE U MPAKTHUECKUE MAaTePUAIIBI [Tl IPOBEICHUS YPOKOB,
BHEKJIACCHBIX MEPOIPHUATUI

http://www.uroki.net/ - UROKI.NET. Ha crpanwumax storo caiita Bel Halinere moypodHoe u
TEMaTUYEeCKOE TIAHUPOBAHUE, OTKPBITHIE YPOKH, CLICHAPUH IIKOJILHBIX MTPAa3THUKOB
KJIACCHBIE YaChl, METOAMYECKHE Pa3padOTKH, KOHCIIEKTHI YPOKOB, Ta00OpaTOpHEIE,
KOHTPOJIbHBIE pa0OTHI 1 MHOXKECTBO JIPYTHX MATEPUATOB
http://festival.1september.ru/subjects/4/ - @ecTuBanb negarornyeckux uaen "OTKPHITHII
ypok". Pa3paboTku ypoKOB M0 XUMUU



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/

