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INOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamma 1Mo XuMHUM Ha ypOBHE CpeIHEro o0IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanun B Poccuiickoit @eneparumy», TpeOOBaHMi
K pe3yJibTaTaM OCBOCHUS (eiepaibHON 00pa30BaTeIbHOMN MPOrpaMMbl cpeHero odiero oopaszoBanus(DOII
COO), npeacrarieHHbIXx B DeepalibHOM rocy1apcTBeHHOM obpasoBarenbHoM crangapre COO, ¢ yuérom
Konnenuuu npenonaBanus yueOHOro npeamera «XuMus» B 00pa3zoBaTelbHbIX opranusanusx Poccuiickoit
®denepanny, peaanu3yonMX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI, U OCHOBHBIX I0JI05keHUH «CTpaTeruu
pa3Butusa Bocuutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsiokenue [paBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

XuMMsI Ha ypOBHE YITyOlIEHHOrO U3YUEHHUs 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOT'O
obpazoBanust  ywammxcst 10-11 xmaccoB. M3yueHme rmpenmera, pealumsyeMoe B YCIOBHUSX
Qg QepeHIPOBaHHOTO, TPOPHUIBLHOIO OO0yUYeHHs, NPU3BAHO OO0ECIeYUTh O00IIe00pa30BATEIbHYI0 |
OOIIEKYJIbTYPHYIO IOJTOTOBKY BBITYCKHHUKOB LIKOJbI, HEOOXOAMMYIO JUI aJanTallud HMX K OBICTPO
MEHSIOIIMMCS] YCIOBUSM JKU3HM B COLIMYyME, a TaKKe Ul HPOJOJDKEHHMS OOYy4YeHHMsS B OpraHM3aLusix
poeCCHOHATLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SIBIISICTCSI OJTHOM M3 MPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1mo XumMuH Ha3Ha4eHHE TpeaAMeTa « XUMUS» MOydaeT MOIPOOHYI0 MHTEPIPETALHUIO B
COOTBETCTBUM ¢ ocHoBomnojararommmu nojoxeHusMu GI'OC COO o B3auMo00yCIOBICHHOCTH Iieneld,
COJIep>KaHus, pe3yJIbTaTOB 00yUYeHUs U TPeOOBaHU K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB. CBUETEIBCTBOM
TOMY SIBJISIFOTCS CJIEIYIOIINE BBITOIHSAEMBIE TPOTPAMMOM 110 XUMUH (DYHKITHH:

¢ uHPOPMANMOHHO-METOINYECKAs, peau3alis KOTOPOH 00ecreYnBaeT MOIydYeHUE MPEICTaBICHHS

0 LeNAX, COoAep)KaHWH, OOImel CTpaTerud OOYYEHHWs, BOCIUTAHUSA W PA3BUTHUSA OOyUYAIOMIMXCS
CpEICTBaMH MPEIMETA, U3Yy4aeMOT0 B paMKaX KOHKPETHOT'O POduJIs;

® OpraHM3allMOHHO-IUIAHUpYIOIAs, KOTOpas  MNpeayCMaTpUBaeT  OIpe/eleHue:  MPHUHLUIIOB
CTPYKTYPUPOBAaHUS U IOCIEI0BATEIbHOCTH M3yUeHMs Y4eOHOro marepuaia, KOJMYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPHCTUK; IOJAXOM0B K (POPMHUPOBAHHMIO COJEP’KATEIBbHONH OCHOBBI
KOHTPOJIS M OLIEHKH 00pa30BaTeNIbHbIX IOCTHKEHUI 00y4aroIIUXCsl B paMKax HTOTOBOM aTTecTalul
B (hopMe eMHOr0 rocy1apCTBEHHOI0 AK3aMEHa [0 XUMUHU.

ITporpamma asst yriryOa€HHOTO U3YUYEHUS XUMHHU:

® YCTaHABJIMBACT MHBAPMAHTHOE MPEIMETHOE COJAEp)KaHUe, 00s3aTeIbHOe s U3yUSHHs B paMKax
OTIENbHBIX NMpoduiel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAaHUE €ro IO Kiaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/pa3iesiaM Kypca;

e 1aéT MpUMEPHOE paclpe/ieieHne y4eOHOr0 BpeMEeHH, PEKOMEHIYEMOT0 I U3yUeHUs OTAETbHBIX
TEM;

e [peasiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS] YyUeOHOro MarepHaia ¢ y4éTOM JIOTUKHU
MOCTPOESHHSI Kypca, BHYTPUIIPEIMETHBIX H MEXKIIPEIMETHBIX CBSI3EH;

e 1aéT METOJAMYECKYIO0 MHTEPIIPETALIMIO LIeTeH U 3aa4 U3ydeHUs [TpeIMeTa Ha yIriyOJIEHHOM ypOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CICTEME CPEAHET0 001Iero 00pa3oBaHus, CoepKaTeIbHOM
XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS OCHOBHON 00pa3oBaTeNIbHON IMPOrpaMMbI
cpeaHero o61ero oopazoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), @ TAKXKe C YIETOM
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHBIX IEHCTBUI 00YYaroIerocst Mo OCBOCHUIO COJIEPKaHUS
npeaMera.

Ilo BceM Ha3BaHHBIM MO3MLMAM B INPOrpaMMe IO XUMHMHU HPEAYyCMOTPEHA INPEEMCTBEHHOCTh C
o0y4yeHHeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBanus. 3a mpeaesaaMy yCTaHOBJICHHOM IPOrpaMMoii
0 XUMHH 00s3aTelIbHON (MHBApHAHTHOM) COCTABISIOMICH COJEpXKaHUA Y4eOHOro mpeamera «XHUMHUsD)
ocTa€rcs BO3MOXHOCTh BbIOOpa €ro BapHaTHUBHON COCTABISIONIEH, KOTOpas IOJDKHA OIpPENeNsAThCS B
COOTBETCTBHH C HAlPaBJIEHUEM KOHKPETHOTO MPOopuiiss 00yUeHHUS.



B cootBercTBUU ¢ KOoHIIeNTYanbHBIMU noJIokeHHsIMEH PI'OC COO 0 Ha3HaYeHUH TPEIMETOB 0a30BOTO
U yriayOoJ€HHOTO YypoBHEH B cucteMe aud@epeHIIMpPOBAaHHOTO OOyYEeHHS Ha YPOBHE CPEIHETO OOIIero
00pa3oBaHMs XUMUS Ha YpPOBHE YIiyOIEHHOTO M3y4EHHUs HAIpaBJICH HA PEANH3ALHUI0 MPEEMCTBEHHOCTH C
MOCTICYIOIUM 3TalloM MOJYyYEHHsT XMMHUYECKOTO 00pa3oBaHUS B paMKax M3YYECHHUS CIICIUATBHBIX
€CTECTBEHHO-HAYYHBIX U XMUMUYECKUX JAUCLUUIUIMH B By3aX M OpraHU3alusiX CPeIHEro npoQpeccuoHaIbHOro
oOpazoBanus. B 93Toil cBsi3u u3ydeHue mpeamera «XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
paciiipeHre M yriayOJleHHe TEOpEeTUYECKOM M IPAKTHUYECKON IOATOTOBKHM OOYyYarolIuXcs, BBIOPABIIUX
orpee€HHBIN MTPoPuITE 00y4eHus], B TOM YHCJIE C IEPCIIEKTUBOM MOCIEAYIOMIET0 MOTYYSHUsI XUMUYECKOTO
o0Opa3oBaHMs B OpraHu3alusax MnpodeccrHoHanbHOro odpazoBanusi. Hapsay ¢ 3Tum, B cBeTe TpeOoBaHMIA
OI'OC COO k mIaHUpyeMbIM pe3yiIbTaTaM 0CBOSHHUs (peepanbHoi 00pa30BaTeIbHON MPOTPaMMBI CPETHETO
ob1iero o0pa3oBaHus U3yUYeHHE IpeaMeTa « XUMUS) OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33a]a4 BOCTIUTAHHS
U COLMAIBHOTO Pa3BUTHA 0Oydarommxcs, Ha (HOPMUPOBAHHE y HHUX OOIIEHMHTEIUICKTYaJbHBIX YMEHUH,
YMEHHH palMoHalIu3aluu Y4yeOHOro TpyAa U OOOOIIEHHBIX CHOCOOOB JESATENBHOCTH, HMEIOLINX
MEXIUCUUIUITMHAPHBIN, HAATIPEAMETHBII XapakTep.

CocraBisiomuMu TpeaMeTa « XUMUs» Ha YPOBHE YIIIyOJNEHHOTO M3YUYCHHS SBISIOTCS yriTyOJIEHHbIC
Kypcol — «Opranndeckas xumusi» u «OO0mas u Heopranndeckas xumus». Ilpu ompeneneHnn MoaxoaoB K
0TOOpY U CTPYKTYPHOUH OpraHu3alyy COJIep:KaHus ITHX KypCcOB B IPOrpaMMe 10 XMMHUHU 32 OCHOBY MPUHSATHI
nonoxeruss PI'OC COO o paznuuusax 6a30BOro M yriay0JEHHOIO YpOBHEN U3yUSHUS IIPEMETa.

OcHoBy copaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmass U HeOpraHWyecKas XUMUSD»
COCTaBJISIET COBOKYITHOCTb IIPEIMETHBIX 3HAHUNW M YMEHHUH, OTHOCALIMXCSA K 0a30BOMY YPOBHIO M3yYEHUs
mpenMera. JTa cucTeMa 3HAaHHWM MONydaeT OmpeAeN€éHHOE TEOPeTUYECKOe OMOJHEHHE, MO3BOJISIoNIee
OCO3HaHHO OCBOMTH CYLIECTBEHHO OOJbIINN 00bEM (hakToIOrHUecKoro Marepuana. Tak, Ha yriyOi1EHHOM
YpPOBHE HU3YyYEHHs IpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEIMYEHHsS 00bEMa 3HAHUU O
XUMHUYECKHX JIEMEHTAX U CBOMCTBAX UX COEAMHEHUI HAa OCHOBE PACIIMPEHUS U YIITyOJIeHHS MTPeICTaBICHUM
O CTPOEHMH BEUIECTBA, XMMUUYECKOM CBA3M U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIMM, pacCMaTPUBAEMBIX C
TOYKM 3pEHHUS] XMMHUYECKOM KHUHETUKM W TEPMOAMHAMMKHU. l3ydeHne mepuoJu4ecKoro 3akoHa W
[leproanueckoit cucTEMbl XUMUYECKHX 3JIEMEHTOB Oa3HpyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHUYECKUX
MIPEJICTABICHUSIX O CTPOEHUM aToMa. XMMHUYEcKas CBA3b OOBSACHSAETCS C TOYKHU 3PEHUS DHEPreTUYECKUX
M3MEHEHMH MpH e€ 00pa30BaHMU U pa3pyllIEHUH, a TAaKXKe C TOUYKH 3PEHUS MEXaHU3MOB €€ 00pa3oBaHMS.
W3ydenne TUNOB peakuMid AONOJHSETCS (OPMHUPOBAHUEM IMPEJCTABICHUH 00 3IIEKTPOXUMUYECKUX
mpoueccax M 3JeKTPOJM3€ pacIiulaBOB M pacTBOPOB BeEIECTB. B Kypce opraHmdyeckod XMUMHUMU MpH
PacCMOTPEHMH PEAKIMOHHON CIIOCOOHOCTH COEAMHEHUH yJensercs ocoboe BHUMaHHE Bompocam 00
AJIEKTPOHHBIX 3P (eKTax, 0 B3aMMHOM BIHUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Ocoboe 3HaueHue UMEET TO, UTO Ha COZIEpP)KaHUE KYPCOB XMMHUU YIITyOJIEHHOTO YPOBHS U3yUSHUS IS
KJIACCOB OMpeeNIEHHOr0 Mpoduiis (T1aBHBIM 00pa30M Ha UX CTPYKTYpPY M XapakTep JOMOJIHEHHH K oOmiei
CUCTEME IMPEJAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEKHBbIE NMpeaAMeThl. Tak, HarpuMmep, B COIEpKaHUU
npeaMera Ui KJIAcCOB XHMMHUKO-(pu3Hueckoro mpo¢uis OoJblnoe 3HauyeHHe OYyIyT HMETb 3JIEMEHTHI
yuebHOro Matepuana rno oouieit xumuu. [Ipu nu3yuennn npeamera B JAHHOM CITydae akIEHT OyJeT c/enaH Ha
OOIIHOCTh METOOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUH U B (U3KKE: aTOMHO-MOJIEKYJISIpHAS
Teopus (MOJIEKYJIIpHas TEOpHsl B PU3UKE), 3aKOHBI COXPAHEHHUS MacChl U DHEPTUH, 3aKOHbBI TEPMOJUHAMUKH,
ANIEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U JIPYTOE.

B To e Bpems B coAepaHUU IpeAMeTa JUIsl KIIACCOB XUMHUKO-OMOIOTHYECKOT0 POt OOIbIIHNI
yAENbHBIN Bec OyIeT UMETh OpraHuyeckas XuMus. B 3Tom citydae npegocraBisieTcsi BO3MOKHOCTE JIJIs OoJiee
00CTOSITETLHOTO PACCMOTPEHUS XUMHUYECKOM OpraHu3alui KJIETKU KaK OMOJOTHYECKOM CUCTEMBI, B COCTAB
KOTOpPOM BXOZSAT, K MpHUMEpY, TaKHe CTPYKTypHbIEé KOMIIOHEHTBI, KaK JIMMUAbI, OCJKH, YIJIEBOMBI,
HYKJIEMHOBbIE KUCIOTHI U Jpyrue. Ilpu 3ToM 3HaHMS O COCTaBe M CBOMICTBAaX MPEACTABUTEIEH OCHOBHBIX



KJIACCOB OPraHUYECKUX BEIIECTB CIy)KaT OCHOBOW JUIsl M3YYEHHUs CYLIHOCTH MpoleccoB (OTOCHUHTE3A,
JbIXaHWUs, MAILEBAPEHUS.

B mane ¢opMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYyYHBIX METOOB
MO3HAHMSI U OMNbITa MPAKTUYECKOTO MPUMEHEHUS HAYUYHBIX 3HAHMM H3yueHue mpeaMera «XuMus» Ha

yriy0aEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SIX C YUEOHBIMU MTpeIMETaMH, BXOISIIIMMH B COCTAB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4HbIE MTpeaMeThl», «MaremaTnka U nHdopmatuka» u «Pycckuii

SI3BIK U JIMTEPATYPA.

[Ipu wm3ydenum ydeOHOro mpeamera «XHMHUs» Ha YrIyOJ€HHOM YpOBHE TaKXke, KaKk Ha ypOBHE
OCHOBHOTI'O U cpesiHero o0uiero oopazoBaHus (Ha 6a30BOM ypOBHE), 3aJaueil IEPBOCTENIEHHONW 3HAYUMOCTH
ABJIsIeTCA (POPMHUPOBAHUE OCHOB HAYKH XUMHHM KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKOMN

NESITeIbHOCTH YEJOBEKa U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pelienue 3Tol 3amaum Ha
yIIyOI€HHOM YPOBHE M3YUYECHHUS MIPEMETa MPEATNOIaraeT pealn3aluio TaKuX IeeH, Kak:

(dhopMHUpOBaHWE TIPEJICTABICHUM: O MaTEpPHAILHOM €IWHCTBE MHUpPa, 3aKOHOMEPHOCTIX M
[I03HABAEMOCTH SIBJICHUM IPUPObL, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ Beayllei
poiu B 00ecre4eHNH YCTOWYUBOTO Pa3BUTHS YE€JIOBEUECTBA: B PEIICHUHU MTPOOIIEM SKOJIOTHUECKOMH,
SHEPTeTUYECKON U MUIICBOM 0€301aCHOCTH, B Pa3BUTUU MEAHUIIUHBI, CO3JJaHUU HOBBIX MaTepUAJIOB,
HOBBIX HCTOYHHUKOB DJHEPTHHM, B OOCCIECYCHHH pANMOHAIBHOTO IPHPOJOINOIL30BaHUSA, B
(GOpMUPOBaHHH MUPOBO33PEHUST H OOMICH KyJIbTYphl YEIOBEKa, a TAaKXKE OKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

OCBOCHHE CHCTEMBl 3HAHHH, JeKalluX B OCHOBE XHMMHMYCCKOM COCTaBJIAIONICH €CTECTBEHHO-
HAy4YHOUM KapTUHBI MHpa: (GyHIaMEHTAIBHBIX MOHITH, 3aKOHOB U TEOPU XUMHUHU, COBPEMEHHBIX
MPEJICTABICHUIA O CTPOCHUM BEIIECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, O TE€PMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHUX PEaKIii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCTIIEPCHBIX CUCTEMAX, 00 00IINX
HAaYYHBIX IPUHLHUIIAX XUMHYECKOTO IPOU3BOJCTBA;

dbopmupoBaHre y O0OYyYalOUIMXCS OCO3HAHHOTO TIOHMMAaHHUsI BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUN NIl OOBSCHEHHUS KIIOUEBBIX HJEH W MpoOJeM COBPEMEHHOW XWUMUH, IS
OOBSCHEHHS W TPOTHO3UPOBAHUS SIBIICHWW, HWMEIOIIMX €CTECTBEHHO-HAYYHYIO TMPHUPOIY;
TPaMOTHOTO peIIeHUs MpobJieM, CBA3aHHBIX C XUMHUEH, POTHO3UPOBAHUS, aHAIM3a U OICHKU C
MO3UIUI  DKOJOTHYEeCKON 0e30MacHOCTH TOCIEeACTBUNM  OBITOBOM ¥ MPOU3BOJCTBEHHOM
JEATEIIbHOCTH YEJIOBEKA, CBA3aHHOM C XUMHUYECKMM IIPOU3BOJACTBOM, HCIIOJBb30BAHUEM U
nepepaboTKON BEIIECTB;

yIIIyOJICHHE TPECTAaBICHUNA O HAYYHBIX METOJaX IMO3HAHHS, HEOOXOIUMBIX JJISi TIPHOOpETEHUS
YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHUS] XUMUYECKUX SBJICHUN, UMEIOIUX MECTO
B MPUPO/IE, B MPAKTUYECKOMN JAEATETbHOCTA U MOBCEAHEBHOM )KU3HH.

B nane peanusanuu nepBooyYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIIMX (DYHKIUN LETOCTHON CHCTEMBI
cpeaHero odmiero oOpa3oBaHMs NpPU HM3YYEHUHM TpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE OCOOYyIO
aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LU U 3aJ]auH, KaK:

BOCIIUTaHNE YOESKIEHHOCTH B TIIO3HABAGMOCTH SBJICHWUH TPUPOABI, YBaXEHHS K MpoIeccy
TBOpYECTBA B 00JACTH TEOPETHUYECKHX M TPUKIIAIHBIX WCCIEAOBAHUA B XUMHH, (OPMHPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHIO W TMO3HAHWUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAaHHIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE II03HABATEIbHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAaHME y HHUX CO3HATEIBHOIO OTHOIIEHHS K CaMOOOpa3OBaHUIO U
HETPEPbIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW Mpo(ecCHOHATbHOW U OOIECTBEHHOM



JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U TMOTPEOHOCTH B 3I0POBOM
oOpase KU3HH;
e (opmupoBaHUE YMEHUN U HABBHIKOB Pa3yMHOIO MPHUPOAOIOJIBE30BAHUS, PA3BUTHE YKOJIOTHUECKON
KYJIbTYPBI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM JIeATEIHHOCTH.
OO1ee YrcIo 4acoB, MPEAYCMOTPEHHBIX JIJIS U3YYCHUS XUMHUH Ha YIITyOJIeHHOM ypOBHE CPETHETO OOIIEero
oOpazoBanus, cocrapisieT 204 yacos: B 10 kiacce — 102 yaca (3 yaca B Heaenmo), B 11 kimacce — 102 gaca (3
yaca B HEJICITIO).

COJAEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKAS XUMMUS

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUM.

[IpenmMer W 3HaYeHHE OPraHMYECKONW XHMMHHU, NPEICTABICHHE O MHOT000pa3uu OPraHUYECKUX
COCIMHECHU.

DJNEeKTPOHHOE CTPOCHHE aToMa yIiepoja: OCHOBHOE M BO30YXIEHHOE COCTOsHUS. BaneHTHbIe
BO3MOYKHOCTH aTOMa yTriepoja. XUMHUYECKasl CBA3b B OPraHMYECKUX COCAMHEHHSX. THIBI THOPHIN3AIIH
aTOMHBIX opOuTaneil yriepoga. MexaHu3mbl 00pa30BaHUSl KOBAaJEHTHOW CBS3U (OOMEHHBIM M JOHOPHO-
aKUenTopHBI). THUIBI TepeKpbIBaHUSI AaTOMHBIX OopOuTaiei, 6- u m-cBsa3u. OauHapHasi, [BOIHAS U TpOHAs
cBs13b. CriocoOBI pa3phiBa CBS3EH B MOJICKYJIaX OpraHMYecKuX BemecTB. [loHATHE 0 CBOOOJHOM paauKaie,
HyKJ1eo(huse 1 eKTpopue.

Teopust cTpoenuss oprannueckux coequHeHunit A.M. ByTiepoBa M coBpeMeHHbIE NPEACTaBICHUS O
CTPYKType MOJIEKYJl. 3Ha4yeHHE TEOPHUH CTPOEHUS OPraHMYEeCKHUX COeAMHEHUH. MolekylsipHble |
cTpykTypHble (Qopmynbl. CTpykTypHBIE (OPMYIBI Pa3NWYHBIX BHJOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenetHast. M3omepus. Bumel m3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE S(PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX COCTUHEHNHN (MHAYKTUBHBINA 1 M€30MEpHBIN 3(P(EKTHI).

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. [loHsATHE O (QYHKIMOHAIBHON TpyIIIe.
Tomouorust. 'omonorudeckue psapl. Cucremarnyeckas HOMEHKIIaTypa oprannueckux coeauneruii (IUPAC)
Y TPUBHAJIbHBIC Ha3BaHHS OT/EIbHBIX IPEICTABUTEIICH.

OcobeHHocTH W KiIaccu(uKalus OpraHndeckux peakuui. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE
peaKIMy B OPraHU4eCcKOM XUMHUU.

DKCcIepUMEHTATbHBIE METO/IBI H3yYeHHS BEUIECTB W WX MPEBPANICHUN: 03HAKOMJICHHE C 00pa3laMu
OpPTaHUYECKUX BEIIECTB M MaTepHajJIaMH Ha HX OCHOBE, OTIBITHI ITO IIPEBPAIICHUIO OPTAaHUYECKHIX BEIIECTB MPH
HarpeBaHuu (TUIaBiieHUE, OOyTJIMBAaHHWE M TOPEHME), KOHCTPYMPOBAHUE MOJAETEH MOJIEKYJl OPraHUYeCKHUX
BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMonorudeckuii psij akaHoB, oOmas Gpopmyiia, HOMEHKIIATypa U H30MEPHs. IJIECKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-rHOpHIM3alMs aTOMHBIX OopOuTaneil yriepoja, G-
cBs13b. Du3nyeckre CBOMCTBA aJIKaHOB.

XUMHUECKUE CBOMCTBA AIKAHOB: PEAKIINHU 3aMeIICHUS, I30MEPH3aIlNH, IeTHIPUPOBAHNUS, TUKITH3AIINH,
MUpPOJIK3a, KpeKuHra, ropenus. [lpeacraBienrne o MexaHu3Me peakliuii paiiKaabHOTO 3aMeIlCHUSI.

Haxoxnenue B npuposae. CriocoObl MOMyYeHHs U IPUMEHEHUE aJIKAHOB.

[Muknoankansl. O6mas Gpopmynna, HOMEHKIaTypa 1 nzomepusi. OCOOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOMCTB MaJIbIX (IIUKJIOTIPOTAH, HUKJIO0yTaH) ¥ OOBIYHBIX (IIMKJIOMEHTAH, IUKJIOTEKCaH) IHMKJIOATKaHOB.
CriocoObl MMoNTy4eHUs U IPUMEHEHHUE [UKI0ATKaHOB.



Ankenpl. ['oMonormyeckuii ps ajakeHOB, oOmas QopMyna, HOMEHKIATypa. OJEKTPOHHOE W
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI allkeHOB, SP>-TMOPUIN3aIUs aTOMHBIX OpOUTaNell yriaepoja, 6- U -
cBa3u. CTpykTypHass M TreoMmeTrpuueckas (uUuc-TpaHc-) wusomepus. Dusmyeckue CBONCTBA aAJIKEHOB.
XUMHYECKUE CBOWCTBA: PEAKLUUU INPUCOCAUHEHUS, 3aMEIICHHMS B (-IIOJOKEHHE IPHU JBOWHOM CBSI3H,
noymMepusauuu U okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuuu Ha JIBOMHYIO CBS3b.
CriocoOblI 1oTyueHHs U IPUMEHEHUE AJIKEHOB.

Ankaguensl. Kiaccudukanms ankagueHOB (CONpPsHKEHHBIC, HM30JIMPOBAHHBIC, KYMYAUPOBAHHbLE).
OcoOeHHOCTH D3JIEKTPOHHOTO CTPOSHUSI M XUMHUYECKUX CBOWCTB CONPSOKEHHBIX 1ueHoB, 1,2- u 1,4-
npucoenuHenue. [lonumepuzanus conpsxEHHBIX 1ueHOB. CrIocoObl NOTYYEHUs U IPUMEHEHHE aJIKaEHOB.

Ankusbl. ['oMonoruueckuii psa alkuHoB, o0mmas Gopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AalKWHOB, SP-TMOpUAM3ALMS aTOMHBIX OpOWTanel yriepoaa.
@usznyeckrue CBOWCTBA AaJKMHOB. XHMMHMYECKHE CBOMCTBA: PEAKLMM IPUCOCAMHEHMS, JUMEpPU3ALMHM U
TpUMEpU3alUH, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJKMHOB, UMEIOUIMX KOHLEBYKD TPOHHYIO CBS3b.
KayecTBeHHBIE peakiui Ha TPOHHYIO CBsA3b. CrIOCOOBI MOIYYEHUs U IPUMEHEHHE AIKHHOB.

ApomaTudeckue yriaeBoaoponabl (apeHbl). l'oMonormyeckuid psig  apeHoB, oOmias Qopmya,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OeH30i1a. DU3nUecKue
CBOWCTBa apeHOB. XMMHUYECKUE CBOMCTBA OEH30JIa U €ro rOMOJIOTOB: PeaKlU 3aMeleHHs] B OEH30JIbHOM
KOJIbLIE M YIJIEBOAOPOAHOM pajuKajie, peakUud IPUCOSIUHEHUs, OKHUCICHHE TOMOJIOroB OeH30ia.
[Ipencrasnenue 06 OpUESHTUPYIOIIEM ACHCTBUY 3aMECTUTENCH B OEH30JbHOM KOJIbIIEC Ha IPUMEPE aTKHIIBHBIX
pasuKaoB, KapOOKCHIIBHOM, THAPOKCUILHOW, aMMHO- U HUTPOIPYIIIbl, aTOMOB rajoreHoB. OcoOeHHOCTU
XMUMHUYECKHX CBOMCTB ctupona. llomumepuszauus crtupona. CrnocoObl NOMy4YeHUs M NPUMEHEHHUE
apOMaTHYECKUX YIJIEBOJOPOIOB.

[Ipuponansii ra3. IlonytHele HedTaHble ra3el. HedTh n e€ mpoucxoxaenue. KameHHbI yroiap u
NPOAYKTHl ero mnepepadbotku. CnocoObl mnepepaloTKu HEPTH: NEeperoHka, KPEeKUHT (TepMUYECKHil,
KaTaluTU4ecKuil), pudopmusr, nuponus. IIpoaykTel mnepepaboTku HepTH, HX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOT€HIPOM3BOJHBIX YIJIEBOJIOPOAOB. Peakiuu 3aMmelieHusl rajoreHa Ha
THIPOKCOTPYIITY, HUTPOTIpYMILY, IUAaHOTPYIILy, aMUHOrpynny. /leiicTBre Ha raJloreHIpou3BOIHbIE BOJHOTO
U CIIUPTOBOTO pacTBOpa IIENOYM. B3auMmozaelcTBue IUTaIOr€HaIKaHOB C MarHueM U HMHKOM. [loHsTHE O
METAJIJIOOPTaHUYECKUX COEAUHEHMX. VIcronb3oBaHHE TalOr€HIIPOU3BOJHBIX YIJIEBOJAOPOJOB B OBITY,
TEXHHUKE U NPU CUHTE3€ OpraHMYeCKHUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEeHHS BEIECTB U UX MPEBpAIlleHUil: n3yuyeHne (u3n4eckux CBOICTB
YIJIEBOIOPOIOB  (PacTBOPUMOCTB), KAaueCTBEHHBIX pEaKIUil  yIIeBOJOPOIOB PA3IUYHBIX KJIACCOB
(obecuBeurBaHNE OPOMHON WM MOJHON BOJIBI, pacCTBOpA NIEpMaHraHaTa Kajivs, B3aUMOJEHCTBHE alleTHIIeHa
C aMMHa4YHBIM DPACTBOPOM OKcuaa cepedpa(l)), kadecTBeHHOEe OOHapyXeHHE yIJiepoja W BOAOpPOAA B
OpPraHMYECKUX BELIECTBAX, MOJIyYEHHE 3TUJIEHA U U3YYEHHE €TI0 CBOMCTB, O3HAKOMIIEHHE C KOJUIEKLUSAMU
«Hepts» u «Yromp», ¢ oOpa3namu IU1acTMace, KaydyyKOB W PE3HHBI, MOJEIMPOBAHUE MOJIEKYI
YIJIEBOIOPOOB U TaJIOT€HITPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxaniue oprannyeckne coeinHeHUsl.

IIpenensHble onHOATOMHBbIE crnUPThl. CTpoeHHE MOJEKyNl (Ha NpUMepe MeTaHojla U ATAHOJA).
I'omonoruueckuii psaj, odmas popmyia, U30Mepus, HOMEHKJIATypa U kiaccudukanus. Pusnueckue CBOHCTBA
IIPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BOIOPOAHBIE CBA3M MEXIYy MOJIEKYJIaMHM CIUPTOB. XUMHYECKHE
CBOMCTBA: PEAKLUHU 3aMCEIIEHUs, NETHIpaTallud, OKHUCICHMS, B3aMMOJICHCTBHE C OPraHUYeCKUMH U
HEOpraHMYECKUMHU KucioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONIA U
METaHOJIa Ha OpraHu3M dejoBeka. CrocoObl MOMyYeHHs U MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

IIpocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOMCTB.
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MHoOroartoMHele CHUPTHl — ASTWICHIVIMKONb W INIHLNEPUH. DPU3NYECKHE W XUMHUYECKHE CBOMCTBA!
peakuuu 3aMeleHus], B3aUMOACUCTBHE C OPTraHUYECKUMU U HEOPraHMYECKHMMH KHCJIOTaMH, Ka4€CTBEHHAs
peakius Ha MHOTOaTOMHbIe cUpTHL. [IpencraBienne o MexaHu3Me peakiuii HyKJIeO(QHIbHOTO 3aMELICHHUS.
JleticTBue Ha opraHu3M uenoBeka. CrocoObl NOTYYEeHUsI M MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aMMHOE BIMSHUE THJIPOKCOrPYIIbI U 0€H30bHOTO siipa. dusnyeckue
cBoiicTBa (eHona. OCOOEHHOCTH XMMMYECKMX CBOWCTB (peHona. KauecTBeHHble peakuuu Ha (EHOI.
Tokcuunocts enona. CriocoObl nmosryueHus u npuMeHenne gpenona. denonpopmanpaeruaHas CMoIa.

KapOoHunpHBIE COETMHEHNS — aIbJICTU/IbI M KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUILHON TPYIIIHI.
I"'omosnoruueckue psajsl aabAeruI0B U KETOHOB, 00mas GopMyia, H3o0MepHst 1 HoMeHKi1atypa. dusnueckue
CBOMCTBA albACTUI0B U KETOHOB. XMMHYECKHE CBOMCTBA AJIbJICTUIOB U KETOHOB: PEAKIIMU TPUCOCIUHECHHUS.
OxwucrieHue ajabAeru0B, KayeCTBEHHbIC PEaKUWu Ha aibaerugsl. CrocoObl MONyuyeHHs W MPUMEHEHHE
QJIbJIETUJI0B U KETOHOB.

O/HOOCHOBHBIE TpeJieNbHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHHUS MOJIEKYJl KapOOHOBBIX
kuciotT. M3omepus u HoMeHkIaTypa. Du3nueckue CBOHCTBA OJIHOOCHOBHBIX IpEENbHBIX KapOOHOBBIX
KHUCIIOT. BosiopoaHble CBA3M MeX/1y MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUECKHE CBOWCTBA: KUCIOTHBIE
CBOWCTBA, peaKIus 3Tepu(uKannm, peakiiuy ¢ y9acTHEM YIIIeBOJOPOJHOTO paauKkana. OCOOEHHOCTH CBOMCTB
MypaBbMHOM KHUCIOTHI. [ToHATHE O NPOM3BOIHBIX KaPOOHOBBIX KUCIIOT — CJIOXKHBIX 3¢pupax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOICTB HEINpPENCNbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKApOOHOBBIX KHCIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpencraBureny BBHICIIMX KapOOHOBBIX KHCIOT:
CTeapHHOBAsl, MAJIbMHUTHHOBAs, OJICHMHOBAS, JUHONIE6As, AUHONEeH08as KUACIOTH. CrocoObl MoiydeHus |
IIpUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupsl. ['oMmonoruueckuit psn, o0mas Gopmyna, n3oMepusi 1 HOMEHKIaTypa. Pusnyeckue
Y XMMHYECKHUE CBOMCTBA: THAPOIN3 B KMCJIOW U IIETOYHOU CpeJie.

Kupsl. Ctpoenue, puzndeckue U XUMUYECKHUE CBOWCTBA JKUPOB: TMAPOJIU3 B KUCION M IIETOYHOU
cpene. OcoOEHHOCTH CBOMCTB JKMPOB, COJEPKAIIMX OCTAaTKH HENpeNeNbHbIX XUPHBIX KUCIOT. JKupBI B
IIPUPOJIE.

MBpbUI1a Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OObmas xapaktepuctuka yrieBojoB. Kiaccudukanus yrieBofgoB (MOHO-, AM- U IOJIHCAXapubl).
MoHocaxapuabl: TNI0KO3a, (GpPyKTO3a, TajakTo3a, pubo3a, ne3okcupubo3a. dusndeckue CBOWCTBA H
HaxoxJaeHue B npupoze. PorocuHTe3. XMMUUECKHE CBOMCTBA TIIIOKO3bI: PEAKLIUU C yYACTHEM CIIMPTOBBIX U
aJIBJIETU/IHOM TpyII, CIUPTOBOE U MOJIOUHOKHCIOE OposkeHue. IIpumeHeHHe IIOKO3bl, €€ 3HaueHue B
KU3HEIESITeNIbHOCTH opraHusma. Jlucaxapuipl: caxapo3a, MajabTo3a M JIakTo3a. BoccraHaBnmuBaromue u
HEBOCCTAaHaBIUBAOIME Aucaxapuibl. ['uaponns nucaxapuaoB. HaxoxaeHue B NMpupoAe W NPUMEHEHUE.
[Tonucaxapuapl: Kpaxmall, INIMKOTEH M ILeiUIo03a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmalsa, INIMKOIeHa U
LEJUTE0I03bl. DPU3NYECKHe CBOMCTBA KpaxMalla U LEJUIF0JI03bl. XMMUYECKHE CBOWCTBA KpaxMaia: THIpOJIn3,
KauecTBEHHasl peakuus ¢ HOoAOM. XHMHYECKHE CBOMCTBAa LEJUIIONO3bI: THAPONU3, MOJIydeHHe 3(UpOB
1eTroso36l. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, All€TATHBIN MIENK).

OKCIepUMEHTAJIBHBIE METO/bl M3YUYEHHS BEILECTB M HUX MPEBpAIllEHUI: pacTBOPUMOCTb Pa3IMYHbIX
CIHUPTOB B BOJI€, B3aMMOJEHCTBHE 3TaHOJA C HATPUEM, OKHMCIEHHE 3THUJIOBOrO CHUpPTAa B albJETH] Ha
packaji€HHOM MeIHOW TMPOBOJIOKE, OKHCIEHHE AJTHJIOBOTO CHHpPTAa AUXPOMATOM Kaius (BO3MOXKHO
UCTOJb30BAaHUE  BHJIEOMAaTEPUAIOB), KadeCTBEHHBbIE pEAKUUMU Ha alblAeruibl (¢ THIPOKCHUAOM
muammuHcepeopa(l) u ruapokcugom meau(ll)), peakus rounepuna ¢ ruapokcuaom meau(ll), xumudeckue
CBOICTBa pacTBOpa YKCYCHOH KHCIIOTBI, B3aHMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ ruapokcuaoM meau(ll),
B3aMMOJICHICTBHE KpaxMala ¢ HOJJOM, pPelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «CIHUPTHI U PEHOIIBDY,
«KapOoHoBbie KUCIOTHL. CI0XKHBIC YDUPBD).

A3oTcoaepxaniue OpraHu4ecKue coeJHHeHHusl.



AMHUHBI — OpraHuuYecKue Npou3BOAHBIE ammuaka. Kiaccuduxanus amMuHOB: amudarudeckue H
apoMaTU4ecKue; MepBUYHbIE, BTOPUUHBIE U TpeTHuHble. CTpoeHne MousieKysl, oOmas Gopmyia, u3oMepus,
HOMCHKJIATypa W (U3NYECKUE CBOMCTBA. XMMHYECKOE CBONCTBA anu(aTHUYECKUX aMUHOB: OCHOBHBIC
CBOMCTBA, aJKWIMPOBAHUE, B3aMMOJACHUCTBHE IIEPBUYHBIX AMHUHOB C a30THUCTOM kucinorod. Conn
QJIKWJIaMMOHHUS.

AHWIMH — NpeICTaBUTENb AMUHOB apoMaThdeckoro psaa. Ctpoenue aHwinvHa. BzaumHoe BiaMsHME
IpyIIl aTOMOB B MOJIeKyJie aHuianHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHMIMHA. KauecTBeHHBIE peakiuu
Ha aHwinH. CrocoObl moiydeHuss M TNpUMeHeHHe anudarndeckux amuHOB. [lomyueHuwe aHWIMHA W3
HUTPOOECH307Ia.

AmuHokucnorel. Homenknarypa u nzomepusi. OTOENIbHBIE PEICTABUTENN 0-aMUHOKHUCIIOT: IJIMLIKH,
anaHnH. Pu3nyeckue CBOWCTBA aMHHOKHUCIIOT. XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT KaK aM(OTEpHBIX
OpPraHUYECKUX COCIMHEHHUU, peaKUus MOJIMKOHACHCAIIMH, 00pa3oBaHUE MENTHIHOU CBSA3U. buojormueckoe
3HaYEHUE AMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTUIOB.

benku kak mnpupoaHsle noiaumepsl. IlepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEIKOB.
XuUMHYECKUE CBOWCTBA OEJIKOB: TUAPOIIN3, JE€HATYpallls, KaUECTBEHHbIE PEAKIIMU Ha OEJIKH.

DKcrepuMEHTAJIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBPALLEHUI: pacTBOpEHUE OEJIKOB B BOJE,
JieHaTypalus OeJIKOB IPU HarpEeBaHUM, [IBETHbIE peaKI[MK Ha OEJIKU, pellIeHHEe KCIIEPUMEHTANIbHBIX 3a71ay 110
TeMaM «A30TCOEpKAIUE OPraHNYECKUE COEAUHEHUsD» U «Pacrio3HaBaHue OPraHndeCKUX COCINHEHUIN.

BricokoOMO/IEeKYJISIPHBIE COEIMHEHUS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IIOJIMMEPU3ALUM, CpedHsAs MoJIeKysipHas Mmacca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIUMEPU3aLUsl U ITOTUKOHICHCALU.

[Tonumepnsle Marepuanbl. [lmacTmacchl  (MOJNMATWIICH, TOJUIPONIIIEH, MOJUBUHWIXJIOPU],
MOJINCTUPOJI, TOJNMMETUIMETAKpUIIAT, TMOJIUKapOOHAThl, MOJMATUIEHTepedTanar). YTWIW3aUUus U
nepepadoTKa MIaCTHKA.

DOnacToMepbl: HaTypallbHBIH KaydyK, CHHTETHUYECKHE Kayuyku (OyTaJueHOBBIH, XJIOPOINPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HatypangbHble (XJIOIMOK, IIEPCTh, WIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHUE (KallpOH U JaBCaH).

[Tomumepsl  crenuanbHOrO HazHaueHUs (TedsaoH, KeBjiap, DSJIEKTPONPOBOASIINE IOJIUMEPSI,
OuopasnaraemMble IOJTUMEPBI).

DKcrnepuMeHTAIbHbIE METObl U3YUYEHHS BEIIECTB M MX MpEBpallleHUui: 03HAaKOMJIEHHE ¢ 00paslaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYYyKOB, PEILICHUE IKCIIEPUMEHTAJIBbHBIX 3aa4 I10 TEME
«Pacrnio3HaBaHue 1acTMacC U BOJIOKOH).

Pacuérnebie 3anaun.

Haxoxnenue MonekymnsipHoi GopMyJibl OPraHU4eCKOro COeIMHEHNUS IO MaCCOBBIM JIOJISIM AJIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXJAECHUE MOJEKYJSPHOW (OpPMYIJbl OPraHUYECKOro COEAMHEHHs IO Macce
(06BEMY) MPOAYKTOB CropaHusi, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY) NMPOAYKTOB PEAKIMH W/HIU
HCXOJHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYpHOW (OPMYIIbI OpraHMYECKOro BEIeCTBA Ha OCHOBE €ro
XUMHUYECKUX CBOWCTB WM CIIOCOOOB TMOJY4YEHHMs, OINpEAeNIEHUE JIOJIM BbIXOAAa MPOAYKTa peakuuu OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanuzanmsi MeXNpeaMETHBIX CBA3E€H NpPU  M3YYEHUM OpraHudeckod xumuu B 10 Kkiacce
OCYILLIECTBIISICTCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U IOHSTHUH,
IIPUHATBIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1u1re ecTecCTBEHHO-HAyYHBIE TIOHATHS: SIBJICHUE, HAYYHBIH (DaKT, runore3a, TEOpHs, 3aKOH, aHaJIH3,
CHHTE3, KIaccuuKaiys, HabaoAeHne, U3MEpPEHNe, SKCIIEPUMEHT, MOJIEIb, MOAETHPOBAHHUE.
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dwusuka: MmaTepusi, aTOM, AIEKTPOH, IPOTOH, HEHTPOH, MOJICKYJIa, SHEPTeTHICCKUIA YPOBEHB, BEIIECTRO,
TeJ0, 00BbEM, arperaTHOe COCTOSTHHE BEHISCTBA, (DM3MYECKHE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTH,
JHEprus, Macca.

buonorus: kierka, opraHu3M, SKocucTema, onocdepa, MetadboIm3M, HACJIEeICTBEHHOCTD, aBTOTPOMHBIIHI
1 TeTepoTpOdHBIN THIT MUTAHUs, OpOKeHUE, POTOCHHTE3, IbIXaHUe, OCIIKH, YIIICBO/IbI, )KUPBI, HYKICHHOBBIC
KHCIIOTBI, )ePMEHTBHI.

I'eorpadus: mosie3HpIe NCKOMIaeMBbIE, TOTLTUBO.

TGXHOJ'IOI‘I/IH: IINIIICBBIC HpO,HyKTbI, OCHOBBI paL[I/IOHaJIbHOI‘O IIMTaHUuA, MOIOIIINEC CpeZ[CTBa, MaTepI/IaJIBI
13 UCKYCCTBEHHBIX M CHHTECTHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XUMHAYECKHI 371eMeHT. M3oTonbl. CTpoeHre 3IeKTPOHHBIX 000JI0UYEK
aTOMOB, KBaHTOBBIC YHCJIa. DHEPreTUUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XHUMHAYECKHX 3JIEMEHTOB (S-, p-, d-, f-ajgementsi). PacmpeneneHue 371€KTPOHOB MO aTOMHBIM OpPOMTAISIM.
DONEeKTpOHHBIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB II€PBOTrO—4ETBEPTOrO TEPHOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUM, SJIEKTPOHHBIE KOH(PUTYpAIIMK HOHOB. DIEKTPOOTPULIATEIBHOCTD.

[Tepuonuueckuii 3akoH u [lepuoguueckas cucrema xumuueckux siaeMenToB .M. Menaeneea. CBsi3b
MEPUOINYECKOr0 3aKkoHa U Ilepmoguyeckoil CUCTEMbI XMMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpHEM
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XUMHYECKUX JJIEMEHTOB U 00pa3yeMbIX HUMHU
MPOCTHIX W CIIOKHBIX BEIIECTB IO TPyNNaM MW IepuoiaMm. 3HaueHHe nepuoauudeckoro 3akoHa JI.W.
MeHnpeneena.

XuMmu4deckas CBS3b. BHIbI XMMHYECKOM CBSI3H: KOBAJICHTHAs, MOHHAS, METaUIMYecKas. MexaHn3MEbI
0o0pa3oBaHMsl KOBAJIEHTHON CBSI3W: OOMEHHBI W JOHOPHO-aKIENTOPHBIA. DHEPrus | JJIMHA CBS3H.
[TonstpHOCTB, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIeHTHOM cBsi3u. KpaTHbie cBsi3u. BogopoaHas cBs3b.
MexMOJIeKyIJISIpHBIE B3AUMOIEHCTBUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C HX
T€OMETPUUYECKUM CTPOCHUEM (Ha PUMEPEe COSAMHEHUH 2JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenue 0 KOMILJIEKCHBIX COE€TUHCHHUSX. CocraB KOMILJIEKCHOT'O HOHA;
KOMIUIEKCOOOpa3oBaTeb, JIMTaH/Ibl. 3HAUEHHE KOMILIEKCHBIX coennHeHui. [loHsaTHe 0 KOOpAMHAIIMOHHOM
XUMHH.

BemiectBa MOJEKYJSpPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. THIBI KPUCTAUIMYECKUX PEMIETOK
(CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonstue o nucnepcHpix cucreMmax. Mctuansie pactBopsl. [IpencraBienne o KOJIOUAHBIX pacTBOPax.
CriocoObl  BBIpOKEHHS] KOHIIEHTPAIIMH PAaCTBOPOB: MAaccoBas JOJsI BEIIECTBA B PacTBOPE, MOJspHas
KOHIIeHTpanus. HackIeHHbIE U HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BeUIeCTB. TpHBHUANIbHBIC Ha3BaHUS OTIEIHHBIX
MPEICTaBUTEIEN HEOPTAHUYECKUX BELIECTB.

Knaccudukanys XuMudeckiux peakiinii B HEOPraHW4eCcKOM M OpraHMuecKoil XMMHUH. 3aKOH COXpPaHEHHUSI
MAacChl BEILIECTB; 3aKOH COXPAHEHUS W TPEBPAILCHHS SHEPrUU MPH XMUMHUYECKUX pPeakiusax. TernmoBbie
3¢ PEeKTh XUMUYECKUX peakiuii. TepMoxuMudyeckue ypaBHEHHUS.

CKOpOCTh XMMHMYECKOW pEaKlUuu, €€ 3aBHUCUMOCTh OT pa3IMYHbIX (akTopoB. ['oMoreHHele u
reTeporeHHble peakunu. Karanus u kataanu3zatopsl.



O6Oparumble W HEOOpaTHMbBIE PEAKIMUA. XHUMHUUYECKoe paBHOBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecHsl. PaKTOPhI, BIUSIONIME HA MOJOKEHHE XUMUYECKOTO0 PaBHOBECHS: TEMIIEpaTypa, JaBlIEHUE U
KOHIICHTPALUU BEIIECTB, y4acTBYOIMX B peakuuu. [Ipunnun Jle [larense.

Onexrponutuyeckas nucconuanus. CuiabHble U cnadbie 3nekTponnThl. Ctenenp aucconuanun. Cpena
BOJHBIX PACTBOPOB: KHUCJOTHAs, HEWTpalibHas, IuenovHas. Bomopoansiii mokaszatens (PH) pactBopa.
IMaaponus coneli. Peakiuum moHHOTO 0OMEHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiiu. CreneHb okucieHuss. OKUCIUTENb U BOCCTAHOBUTEID.
IIpoueccsl OKHMCIIEHMsT M BOCCTAaHOBJICHHUSA. BajkHeWIIMe OKHMCIWTEIM U BOCCTaHOBUTENU. Meron
AJIEKTPOHHOTO Oasianca. DJIEeKTPOJIU3 PaCTBOPOB U PACILIIAaBOB BEILIECTB.

DKCrepuMEHTAIbHbIE METOJbl HM3yU€HHUs BEIIECTB M HUX IMPEBPALCHHUI: pa3lioKeHUEe MEepOKCUAa
BOJIOPO/Ia B IPUCYTCTBUU KaTaJIU3aTOPa, MOJENIN KPUCTAUINYECKUX PEIIETOK, IIPOBEACHUE PEAKIIMA HOHHOTO
oOMeHa, OIpeneleHne CpeAbl PAacTBOPOB C IMOMOINBI0 HMHIMKATOPOB, HM3yYCHHE BIHUSHHUA Pa3IMYHBIX
(haKTOpOB HA CKOPOCTh XUMHYECKON PEAKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxenne HemerauioB B [lepmoandeckoit cucreMe xummdeckux 3jieMeHToB [I.M. Menneneesa u
0COOEHHOCTH CTpOCHHS UX aToMoB. DH3MUYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAIIOB (Ha
npuMepe KUciaopoaa, cepsl, hocdopa u yriaepoaa).

Bonopon. [Tonyuenue, ¢puznueckue U XUMUYECKHE CBOWCTBA: PEaKLMU ¢ METalllaMU U HEMETaJlJIaMH,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxnenue B mpupoze, crocoObl MOTy4eHus, (GU3NYECKHe W XUMHYECKHE CBOMCTBA.
I"anorenoBogoponbl. Baxkueiimme Kuciaopoacolepkanie coeauHeHusl ranoreHoB. JlabopaTropHbele u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyUeHHsI rajloreHoB. [IppuMeHeHne rajloreHoB U X COeAMHEHUH.

Kucnopon, o30H. JlabopaTopHbIe M IPOMBILIUIEHHBIE CLIOCOOBI MOJIy4YeHUs Kucnopoaa. dusndeckue u
XUMHUYECKHE CBOICTBA U MPUMEHEHHE KUCI0poia U 030Ha. OKCUIBI U TIEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CHocoObl MONy4eHHus, (pu3nueckue W XUMHUYECKHE CBOMCTBA.
CepoBogopon, cynbdunsl. Oxcun cepsi(1V), okcun cepri(VI). CepHuictas u cepHasi KUCIOTHI U MX COJH.
OcobeHHocTH CBOMCTB cepHOM KUCTOTHI. [IpMeHenne cepbl U €€ coeIMHEHU .

A3zort. Haxoxxenue B mpupo/ie, crnocoObl MoTydeHus], pU3sndeckre U XMMHUYEeCKHe CBONCTBA. AMMMUAK,
HUTpUAbL. OKcuabl a30Ta. A30THCTas M a30THAas KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM
KHUCIOTHL. [IpuMeHenue a3oTa u ero coeuHeHUi. A30THBIE YA0OpEHHUs.

®ochop. Haxoxaenue B mpupone, cnocoObl MONydeHHUs, (PU3MUEeCKHMe M XUMUYECKHE CBOMCTBA.
®ochuast u dpochun. Oxcuasl dhochopa, Gocdopuas kucinora u e€ comu. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHbie y100peHus.

VYraepon, HaxoXAeHUWE B Mpupoae. AJUIOTporHble Moaupukanuu. duznueckue M XUMHUECKHUE
CBOMCTBa MpPOCTBIX BeIIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll), oxcun yriepoma(lV),
yroibHasi KuciaoTa U e€ coiau. AKTUBHPOBAHHBIM yroib, ajcopouus. DynnepeHsl, rpadeH, yriepoaHble
HaHOTpyOKkH. [IprMeHeHne NpoCThIX BEIECTB, 00Pa30BaHHBIX YIIEPOJIOM, U €0 COSAMHEHUI.

Kpemuuii. HaxoxaeHnue B npupojie, CocoObl MOIy4deHus, pusnyeckue M XMMHUYECKHE CBOMCTBA.
Oxcup kpemuus(1V), kpemHueBast KuciaoTta, cUauKaTel. [IpuMenenue kpeMHus U ero coeauHeHuit. CTekIo,
€ro MoJy4yeHue, BUJIbI CTEKJIA.

[Tonoxenune meramioB B Ilepuoauueckoil cucreMe XMMUYECKHX 37eMeHTOB. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000J1049eK aTOMOB MeTaiioB. O0mue pusnueckue CBONCTBa MeTaIoB. [I[ppuMeHeHne MeTasion
B ObITy U TexHHKe. CIjiaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN P HampspkeHud MetawioB. OOmume crmocoObl  MOJYyYeHUsS METaJUIOB:
THJIPOMETAUTYpIrUs, MUPOMETAIUTYPIHs, dNeKTpoMeTatyprus. [lonstue o koppo3un mMeTamuioB. CriocoOb
3aIUTHI OT KOPPO3HHU.
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Obmas xapakrepuctuka metamuioB |A-rpymnmel Ilepuonnyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB.
Harpuit u xanuii: monydenue, Gu3nueckrue ¥ XUMUUECKUE CBOMCTBA, MPUMEHEHHE TPOCTHIX BEIIECTB U UX
COCIMHECHUM.

OO6mas xapakrepuctuka MetauioB ||A-rpynmer [lepuonudeckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB.
Marnuii u KanblMii: ojlydyeHue, pu3ndeckre U XUMUYECKUEe CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX
coequHeHm. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

ANIOMMHUI: IOTy4YeHue, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, TPUMEHEHHE POCTOT0 BELIECTBA U €T0
coenHeHU. AMpOTEepHbIE CBOWCTBA OKCUIA U THPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMHHUS.

OOmiass xapakTepucTHka MeTauioB 1mo6ouyHbix nonarpynn (b-rpymm) Ilepuonnueckoit cucteMsl
XUMHUYECKUX IJIEMEHTOB.

dusnyeckne U XUMHYECKUE CBOWMCTBA XpoMa U ero coepuHeHnid. Oxcunsl u rugpokcupl xpoma(ll),
xpoma(lll) u xpoma(VI1). XpomaTsl 1 JTUXpOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA. [lonyyeHre u npumMeHeHue
XpoMa.

dusnueckue M XMMHYECKHME CBOMCTBA MapraHiia M €ro coeJuHeHuid. BaHelline coeauHeHUs
mapranna(ll), mapranna(lV), mapranna(VI) u mapranuna(VIl). Tlepmanranar xamusi, €ero OKUCIUTEIbHbBIE
CBOMCTBA.

Pusnueckue U XMMHYECKUE CBOMCTBA jKeje3a U ero coeauHeHui. OKCUIbl, TUAPOKCHABI U COJIU
xene3a(ll) u xxeneza(lll). [Tonydyenue u npuMeHeHue xeje3a 1 ero CIIaBOB.

®uU3NYECKUE U XUMHYECKHE CBOKMCTBA MEAU U €€ coeanHeHuil. [lonyueHne u npuMeHeHne MeIU U €€
COCIMHECHUM.

Huuk: nomydenwe, (u3nMyeckue M XUMHUYECKHE CBOWCTBAa. AM(pOTepHble CBOWCTBA OKCHUIA U
TMIPOKCHIa IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKA U €r0 COEAMHEHHHN.

OKClepuMEHTAIbHbIE METOAbl HW3YYEHMs BEIIECTB W HUX MpEeBpallleHuid: H3yuyeHue oOpas3loB
HEMETaJlJIOB, ropeHue cepsl, ocdopa, xKene3a, MarHusi B KUCIOPOJE, U3ydeHUE KOJUIeKINH «MeTamisl 1
CIJIaBbI», B3aUMOJICHCTBHE LIETOYHBIX U LIETOYHO3EMENIbHBIX METAJIIOB C BOJIOW (BO3MOKHO MCIIOJIb30BaHHUE
BUJIEOMAaTEPHAJIOB), B3aMMOACHCTBUE LIMHKA M KeJe3a C PacTBOpPaMHU KHUCIOT M IIefoyel, KadyecTBeHHbIE
peakiuu Ha HEOPraHWYECKUE AaHHUOHBI, KaTHOH BOJOPOAA M KaTHOHbI METAJlJIOB, B3aUMOJEHCTBHE
THJIPOKCHUJIOB aJIIOMMHHUS M LIMHKA C pacTBOPAMU KHUCIJIOT U IIEJI0ueH, pellieHne 3KCIepUMEHTAIbHBIX 3aa4
no TemaM «[ anmorensi», «Cepa 1 e€ coeTuHeHU», «A30T U (pocop U UX coeAMHEHUs», «MeTasuibl ITaBHbIX
MOATPYII, «MeTabl MOOOYHBIX MOATPYII.

XUMHUA U )KU3Hb.

Ponp xumuu B obecriedeHUH yCTONYMBOIO Pa3BUTHS uenoBeuyecTBa. [IoHATHE O HAy4yHBIX MeETOJaX
MIO3HAHUS U METOAOJOIMHM HAy4yHOro Hccle[oBaHMs. HaydHble NPUHIMIBI OpPraHU3allMA XHUMHUYECKOTO
npou3BojicTBa. [IpoMBbIlIEeHHBIE CIIOCOOBI MOMYy4YEHHUs! BaKHEHIINX BeIIeCTB (Ha IMpHUMeEpe MpPOHM3BOJICTBA
aMMHaKa, CepHOW KHCJIOThL, MeTaHona). [IpomblluieHHbIE CHOCOOBI MOJMYYEHHS METa/IOB U CIUIaBOB.
XUMUYECKOe 3arpsi3HEHHE OKpy’Karolled cpeiapl UM ero mocienctsus. Ponb xumuu B obOecriedeHHH
HHEPreTUYECKO 6e30MacHOCTH.

XuMus U 310poBbe denoBeka. JlekapcTBeHHble cpeacTsa. [IpaBuiia ncnosnb30BaHMsl JIEKapCTBEHHBIX
npenapaToB. Posib XUMUM B pa3BUTUU MEIUIIMHBI.

XUMUS MUIIU: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE JOOaBKHU. Poib XumMuu B 00ecriedeHUH MUIEBOI
0€30MacHOCTH.

Kocmernueckue u napdromepHsie cpeacta. beitoBas xumust. [IpaBuiia 6€30macHOr0 UCMOIB30BaHUS
npenapaTroB OBITOBOM XUMHUHU B IMIOBCETHEBHOM KU3HM.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEpHAIIbI (LIEMEHT, O€TOH).

XuMUS B CeIbCKOM X03s1iicTBe. Oprannyeckre 1 MUHEpaJIbHbIE YA0OPEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, Kepamuka. Marepuanbsl i
aNeKTpoHUKU. HaHoTeXHOMOTH Y.
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Pacuérhrle 3amaun.

Pacuérbl: Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MacChl (00BEMA, KOJIMUYECTBA BEUIECTBA) MPOAYKTOB
peakuuu, €clid OJHO M3 BEUIECTB MMEET IMPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) HPOIYKTa
peaklyu, eciy OJTHO U3 BEUIECTB JAHO B BUJIE PACTBOPA C ONPEACIEHHON MACCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA, MAacCCOBOM JOJIM M MOJSIPHOW KOHLEHTPALMU BEIIECTBA B PacTBOpE, JOJIM BBIXOJA IMPOAYKTA
pEeaKIK OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanuzarus MeXnpeIMETHBIX CBA3EH IpU M3ydeHUHW oOIel W HeopraHudeckod xumuu B 11 kimacce
OCYIIECTBIISICTCSl 4Yepe3 MCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHM, TaK WM IMOHSITHM,
MIPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OOmue ecTecCTBEHHO-HAYYHbIC MMOHATHS: SBJICHUE, HAYYHBIN (DAaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHUHTE3, Kiaccu(ukanus, TM[EePUOJUYHOCTh, HAONIOJCHUE, H3MEPEeHHEe, JKCHEPUMEHT, MOJEIb,
MOJEJINPOBAHUE.

®dusnka: marepusi, MUKPOMHUDP, MaKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH, H3OTOIIHI,
PalMOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUECKUI ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, UJCANIbHBIN ra3, (M3nuecKrue BeTHUMHBI, SAUHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opranusM, sKkocucrema, buocdepa, Mmetadbonn3m, MaKpo- © MUKPOIJIEMEHTHI, OEIKH,
KHUPBI, YTICBOJIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KDyTOBOPOT BEIIECTB M MOTOK YHEPTHH B
9KOCUCTEMAX.

I'eorpacdus: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METaJUIypIrusi, CTPOUTEIbHBIE  MaTepHUabl,
CEJIbCKOXO35IHCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIIIEHHOCTD, (hapMarleBTUYECKast MPOMBIIIICHHOCTD,
MIPOU3BOJICTBO KOCMETHYECKUX TpErnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, SJEKTPOHHAS
MIPOMBILIIIEHHOCTh, HAHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMWU HA YI'JIYBJIEHHOM
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBHH C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AOM B CTPYKTYPC JMYHOCTHBIX PE3YyJIbTATOB
OCBOEHHUSl TMpenMera «XHUMHS» Ha YpPOBHE CpeIHEro o0OIiero oOpa3oBaHUS BBIJCIEHBI CIlEAYIOIINe
COCTaBJISIONINE: OCO3HAHUE OOYYAIOIUMUCS POCCHICKON TpaskJaHCKON HIACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOTIPE/IEIICHUI0; HaJTMYie MOTUBALIUY K 00YYEeHUIO; TOTOBHOCTD U
CIOCOOHOCTh 00Y4YaroIIMUXCS PYKOBOJCTBOBATHCS MNPHUHSTHIMH B OOLIECTBE MpaBHWJIaMH M HOpPMaMu
IMOBCACHUWA, HAJIMYUC IPaBOCO3HAHUA, DKOJIOTHUECKOH KYJbTYPBI; CIIOCOOHOCTH CTaBUTH oejm U CTpOUTH
KU3HEHHBIC TJIaHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaAMeTa «XUMHS» OTPaXKaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIbHON U MPAKTUUYECKOM NeATEIbHOCTH 00YyYaroIIMXCsl B MPOLIECCEe peain3aluyd o0pa3oBaTeabHOM
NeSITEIbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS TMpeaAMeTa «XUMHS» OTPaKaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIHHON U TIPAKTHUYECKOMN JESTEIBHOCTH 00YYAIOIIUXCs B MIPOIIECCEe peain3aiui 00pa3oBaTeIbHOM
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUA:

OCO3HAHMS OOYYAIOUIMMHUCS CBOMX KOHCTHUTYLMOHHBIX NpaB M OOS3aHHOCTEH, YBaXKECHUS K 3aKOHY U
MPaBONOPSJIKY;

MPEJICTaBJICHHSI O COLUATbHBIX HOPMAaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOILIEHUN B KOJIJIEKTHBE;
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TOTOBHOCTH K COBMECTHOI TBOPYECKOW NIEATEIHHOCTH MPH CO3/IaHUU yUEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh ¥ IPHHUMATh MOTUBEI, HAMEPEHUS, IOTUKY U apTYMEHTBI IPYTUX MIPH aHAIIN3E
Pa3IUYHBIX BUIOB yUeOHOW AEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UYECTBEHHOW XUMUU;

YBOKEHHUsI K TPOLIECCY TBOpPUECTBA B 00JACTH TEOPUM M MPAKTHYECKOTO MPUIIOKEHUS XUMHH,
OCO3HaHMA TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX HAOMIONEHUH, KPOHMOTIMBBIX
JKCIIEPUMEHTAJIbHBIX [IOUCKOB, IIOCTOSIHHOTO TPY/Ja YUYEHBIX U IPAKTHKOB;

MHTEpeca U IO3HAaBaTEJIbHBIX MOTHBOB B IOJYyYEHHUH U MOCIEAYIOLIEM aHanu3e HHPOpMaluu o
MePEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OILIEHHMBATh CUTYyallMH, CBSI3aHHbIE C XUMHYECKHUMH SBICHHUSIMH, U TPUHUMATDH
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE MOBEJICHUE M TOCTYIIKU CBOMX TOBAPHINEH C MO3UIMNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U C YYETOM OCO3HAHHUSI MOCIEACTBUM OCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MIOHUMAaHUSI [IEHHOCTEH 310pOBOro M 0e30macHoro odpasa »KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

coOmrofieHusi mpaBui 0e30macHOro OOpalleHHsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHON >KM3HH, B
TPYJOBOU JNEATEIBHOCTH;

MOHUMAaHMs LIEHHOCTH MpaBWJI HMHJIMBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCJTEACTBUNA M HENMPUSTUS BPEIHBIX MPUBHIYEK (YHOTPEOJICHHS aIKOroJisi, HApKOTHUKOB,
KypeHUs1);

5) TpyaoBOro BoCiMTAHMSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEI0BATEIbCKONW JAESITEbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTHX BUJAX JAEATEIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE yYacTHE B PEIICHUH MPAKTHUUYECKUX 3a7ad COIMAIBLHOW HANpaBICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

UMHTEpeca K IMPaKTUYECKOMY H3Y4YEHHIO Npodeccuil pa3inyHOro poja, B TOM YKCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBaXXEHUS K TPYAY, JIOJIM TpyJa U pe3yJibTaraM TPYI0BOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIAYAJbHOW TpaeKTOpUM oOpa3oBaHMs, OyayuIei
npodeccun W peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) ’3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKHU 11€JIECO00PA3HOr0 OTHOLIEHHS K MPUPOJE KaK MCTOYHHUKY CYIIECTBOBAHHUS JKU3HHM Ha
3emie;

MMOHUMAaHUS TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM, BIUSHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJHON U COLIMAIBHOU CPENBL;

OCO3HAaHHSA HEOOXOIUMOCTH HCIOJIb30BAHUSA JOCTHMKEHHM XUMHUU JJs pPELIeHUs BOMPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BaHNS;

AKTUBHOI'O HENPUATUSA JEHCTBHUM, INPUHOCALIUX BpEI OKPYKAIOLIEH IPUPOJHOM cpele, yMEHUs
MPOTHO3UPOBATh HEONATOMPHATHBIE AKOJIOTHMUYECKUE IMOCIEACTBUS MPEANPUHIUMACMBIX JIEUCTBUUA H
MpEeAOTBpALATh UX;
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HaJIM4Us Pa3BUTOIO SKOJOTHYECKOrO MBIIIJICHHS, YKOJIOTUYECKONW KYJIbTYpPBI, OINBITA AEATEIbHOCTU
9KOJIOTMYECKOHN HAIIPAaBJICHHOCTH, YMEHUS PyKOBOJICTBOBATbHCSI MU B ITO3HABATEIBHON, KOMMYHUKAaTUBHOU
U COIIMANIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO IPOTUBOCTOSTH UICOIOTHN XeModoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH M OOILECTBEHHOM
IIPAKTUKU;

MOHMMAaHMs CHENU(PUKA XMMUU KaK HayKd, OCO3HAaHUS €€ poid B (POPMHPOBAHUHU PAIMOHAIBHOTO
HAay4yHOTO MBILIUIEHUS, CO3JAHUU LIEJIOCTHOIO IpPEACTaBIEHUS 00 OKpyXkarolleM MHUpE KaK O €AUHCTBE
IPUPOJBl U YENOBEKa, B IMO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH NpoOJIeM COXPaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOeXIEHHOCTH B 0CO00 3HAUMMOCTH XHUMHUU JIJIsI COBPEMEHHOM IIUBIIIM3AINH: B €€ TYMaHUCTHUECKON
HAIPaBJICHHOCTHU U BAKHON POJIH B CO3/1aHUU HOBOH 0a3bl MaTEpUAIbHOM KYJIbTYPBI, B pEIICHUH ITOOATBHBIX
po0JIeM yCTOMUMBOrO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YIHEPreTHUECKOM, MUILEBOW U 3KOJIOTHYECKOi
0€30IaCHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEeHWU YCJIOBUH YCHEIIHOrOo TpyJa M 3KOJIOTHYECKU
KOM(OPTHOH KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTHU: IOHUMAaHUs CYIIHOCTH METOJAOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4YaeMble 3HAHUSA JJIs aHalu3a U OOBACHEHMS
SBJICHUM OKpPY)KAIOLIEr0 MUPAa W HPOMCXOJAIIUMX B HEM HM3MEHEHUH, yMEHHs JenaTb OOOCHOBaHHbIE
3aKJIIOYCHHST HA OCHOBE HAyUYHBIX (DAKTOB M HMEIOIIMXCA JAHHBIX C EJNBI0 TOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO UCIOJIb30BATh XUMUUYECKUE 3HAHUS JUIs PELIEHUS NTPO0JIeM B pealbHbIX
KU3HEHHBIX CUTyalUsX;

MHTEpPECa K MO3HAHUIO, HCCIIEN0BATENbCKON JEATEIIBHOCTH,

TOTOBHOCTU U CIIOCOOHOCTH K HEINPEPHIBHOMY OOpPa30BaHMIO M €CaMOOOpPa30BaHHIO, K aKTHUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHUU B COOTBETCTBHUH C )KHU3HEHHBIMHU MOTPEOHOCTIAMU;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pasInYHbIX cepax MpodhecCHOHATbHON e TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yjbTaTbl OCBOEHHUS HPOrpaMMbl 10 XMMHHM Ha YpPOBHE CpPEIHEro OOIIEero
00pa3oBaHUs BKJIFOYAIOT:

3HaYMMble  JI1  (QOPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIC
(MexmpenMeTHbIe) OOIeHAayYHbIE TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHeI_[I/I(i)I/IKy MCTOJOB IIO3HAHHWA, MCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO, SHEPTHA,
SIBJICHHE, TMPOIECC, CUCTeMa, HAy4yHbIH (aKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIe Yy4yeOHble JIeHCTBUS ([IO3HABaTElbHbIE, KOMMYHUKAaTHUBHBIE, PpETrYJISTHUBHBIE),
obOecrieunBaromye ¢GopMupoBaHue (DYHKIIMOHATBHOW TPAaMOTHOCTH H  COLMAIBHOM  KOMIETEHIIUN
o0yJaronuxcs;

CIOCOOHOCTh OOYYAIOIIMXCS MCIIOJB30BaTh OCBOCHHBIC MEKIUCIMILIMHAPHBIC, MUPOBO33PEHYCCKHE
3HAHUA U YHUBEpCAJIbHbIE YUeOHbIe IEHCTBUS B IO3HABATEIbHOM U COLIMAILHOM MTPaKTHKE.

MeranpenMeTHbie  pe3ysibTaThl ~ OTPAXKAIOT  OBJAJCHHUE  YHUBEPCAJIbHBIMH  YYCOHBIMU
MMO3HAaBATCIIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
1) 6a3oBbIe JJOTMUYECKHE AeHCTBHS:
CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
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OIpENeNIATh LEeNN ACATENbHOCTH, 33JaBas INapaMeTpbl U KPUTEPUM MX JOCTHKEHHS, COOTHOCHUTH
PE3yJIbTAThI ACATEIBHOCTH € TIOCTABICHHBIMH LIESIMH;

HCIOJIb30BaTh IIPU OCBOCHMM 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIICIATh XapaKTEpHBIE
IIPU3HAKU TOHATUM M yCTaHaBIMBaTh UX B3aUMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOLIME IOHATUS IS
0OBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBIICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHABJIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4acMbIMU SIBICHUSIMY;

CTPOUTb JIOTUYECKHE pPacCyXIEHUs (MHIYyKTUBHBIEC, JEAYKTHBHBIC, 110 AaHAJOTUH), BBIABIATH
3aKOHOMEPHOCTHU U NPOTUBOPEUNS B pACCMATPUBAEMBIX SIBIICHUSX, OPMYIUPOBAThH BBIBOABI U 3aKIIIOYECHHUS;

IPUMEHATh B IPOLIECCe MO3HAHUS HCIIOJIb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBaTh MOJIENIbHbBIC MPEICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XHUMHYecKas
¢dbopmyna, ypaBHEHHE XUMHUYECKON pEeaKUUU — NPU PEIICHHH YYeOHBIX IMO3HABATENBHBIX U MPAKTUYECKUX
3aja4, NPUMEHITh Ha3BaHHbBIE MOJIEJbHbIE IPEACTABICHUS MJIs BBISBICHUS XapaKTEpPHBIX INPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILECTB U XUMUYECKUX PEAKLIUM;

¢dbopMynaMpoBaTh eI U 3a7aydl UCCIEJOBAaHUS, UCIOJIb30BATH IOCTABICHHBIE U CAMOCTOSITEIBHO
c(OopMyIMPOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUSI U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
I10 MIPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIa/IETh HABBIKAMHU CaMOCTOSITEJILHOTO IUIAHWPOBAHUS U MPOBEJIEHUS YUYEHUYECKUX HKCIIEPUMEHTOB,
COBEpILICHCTBOBaTb YMEHMsI HAOJIOAAaTh 3a XOAOM IpOLECCa, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIHpOBaTh OOOOLIEHUS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBaHHBIN OTYET O MpOoAETaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHWYECKOM HCCIEe0BAaTeIbCKOM U TMPOEKTHOW JAESITEIbHOCTH, MPOSBISTH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOAOB peIIeHUs MPaKTHUYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOJOB IT03HAHUS.

3) padoTa c undopmanueii:

OpUEHTHPOBATLCS B pa3IMUHbIX MCTOYHMKAX HHGOpManuu (HAay4yHO-TIOMYJIIpHas JUTepaTypa
XMMUYECKOI0 COJIep)KaHUsl, CIpaBOYHble MocoOusi, pecypchl MHTepHeTa), aHAIU3UPOBaTh HMH(OPMAIIHIO
pasNUYHBIX BUAOB M (GOpPM  MPEICTaBICHHs, KPUTUYECKH OLEHHBaTb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHATh Pa3IMYHbIE METOJNbI MPU MOUCKE U 0TOOpe HHpOpMauu,
HEOO0XOIMMO /7151 BBITOJTHEHMS yUeOHBIX 33/1a4 ONpPeAeIEHHOTO THIIA;

pUOOpeTaTh OIMBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3THYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (QOopMy mIpelcTaBieHus WH(opMmanuu (cxemsbl, rpaduki,
JMarpaMMbl, TaOJIUIIbl, PUCYHKH U JIpYTHE);

UCIOJIb30BAaTh HAy4YHBIH S3bIK B KaueCTBE CPEJACTBa NpU paboTe ¢ XUMHUYECKOW HH(OpMAaIHEn:
MIPUMEHSITh MEXIIPEAMETHBIE (PU3nYecKre U MaTeMaTHUECKHE) 3HAKU U CUMBOJIbI, OpMYJibl, aOOpEeBHATYPHI,
HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIIAAHOCTH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:
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3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOl TeMbl B XOJ€ TUaora u/uiu IUCKyCCuH,
BBICKA3bIBaTh UeU, GOPMYIIUPOBATH CBOU MPEIOKEHNUS OTHOCUTEIBHO BBIIOJIHEHUS TPETI0KEHHON
3a/lauu;

BBICTYyIIaTh €  IPE3CHTAllMEW  pe3yJIbTaTOB  II03HABATCIBHOW  IEATEIBHOCTH,  ITOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMOJIHCHUHM XHUMHUYECKOTO AKCICPUMCHTA,
MPaKTHYECKON pabOThI 10 UCCICIOBAHMIO CBOMCTB M3ydaeMbIX BEIECTB, PeATU3allii YIeOHOTO MPOCKTa, U
(bOopMyITUPOBATh BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHBIX HCCIICAOBAHUN MyTEM COIJIACOBAHHUS MO3HIUI B
X0JIe 00CyX)AeHHUS 1 0OMeHa MHEHHSIMHU.

PeryasiTuBHBIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

CaMOCTOSITEJILHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO IIO3HABATENIbHYIO JEATEIbHOCTD, ONpeaess eé
e M 3aJa4d, KOHTPOJIMPOBATh U TIO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpEAIaraeMblii aaropuTM
JEHCTBUI TpU BBIMIOJIHEHUU YyYEOHBIX W MCCIENOBATENbCKUX 3a/ay, BbIOWpaTh Hambonee 3(peKTUBHBIM
croco0 UX penIeHus ¢ yuETOM MOyYeHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYIIECTBIIATH CAMOKOHTPOJIb JISSITETHHOCTH HA OCHOBE CAMOAHAJIN3a M CAMOOILICHKH.

INPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBI 10 XMMHUHM Ha YIIyOJNEHHOM YpPOBHE Ha YPOBHE
cpenHero oéiiero oOpa3oBaHMs BKJIIOYAIOT CHEIU(PUUECKHE i1 y4eOHOro mpeamera «XUMHs HaydHbIe
3HAHUS, YMEHHUS U CHOCOObI NEHCTBUI 10 OCBOCHMIO, MHTEPIPETALNN U IMPEoOpPa30BaHUIO 3HAHUM, BUJIbI
ACATCIIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHWA U MPUMCHCHUTIO 3HAaHUH B PAa3INIHBIX yqe6HI)IX CuTyauusax, a
TaKXke B PealbHbIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHUEH. B mporpamMme mo Xumuu npeiMeTHbIE
pe3yJIbTaThl MPEICTABICHBI 110 T0J1aM MU3YUYEeHHUS.

10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHuyeckast XuMHsD OTPAKaIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O MECTE€ W 3HAUEHUU OPraHMYECKOH XHMHH B CHCTEME
CCTCCTBCHHBIX HAYK U eé PoOJIk B oOecrieueHuun yCTOfI‘II/IBOFO Pa3BUTHA YCIOBCUYECTBA B PCIHICHUHA HpO6J’I€M
9KOJIOTUYECKON, IHEPTreTUYSCKON M TMHINEBOM O€30MacCHOCTH, B PAa3BUTUM MEIWIIUHBI, CO3JaHHH HOBBIX
MaTepUajIoB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECIEYCHHH PAIMOHAIBHOTO MPHUPOAONOIL30BaHUS, B
(GhOpMUPOBaHUM MHUPOBO33PEHUS U OOIICH KyIbTyphl YENOBEKa, a TAaKKe IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM CpeIE;

BJIaICHHUEC CUCTEMOM XHMHUUYECKHX 3HaHI/II\/'I, KOTOpass BKIOYACT: OCHOBOIIOJArarOImue IIOHATUA —
XHUMUYECKHIA SJIEMEHT, aTOM, SIJPO M SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE
1 BO30YXIEHHOE COCTOSHHUS aToMa, TMOpHAM3alMs aTOMHBIX OpOWTanei, MOH, MOJEKYyJa, BaJEHTHOCTS,
SJICKTPOOTPUIATCIIBHOCTh, CTCIICHb OKHCIICHHA, XHUMHNYECKasd CBsA3b, MOJIb, MOJISIpHAs Macca, MOJ'ISIpHBIﬁ
00BEM, YTIEpOAHBIN CKeleT, (PYHKIMOHANbHAs IpyNNa, paauKall, CTPYKTypHbIe (opMyiibl (pa3BEPHYTHIE,
COKpaIIEHHbIE, CKEIETHBIC), U30MEPUS CTPYKTYpHAsI U MPOCTPAaHCTBEHHAs (TeoMeTphYecKasi, ONTHYeCKasl),
M30MEpbI, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YTJI€BOAOPO/IbI, KUCIOPOA- U a30TCOAEpKAIINEe OPraHuYeCKue
COEIMHEHMS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS; TEOPUH, 3aKOHBI
(mepuoauyeckuii 3akoH JI. V. MenneneeBa, Teopus CTpOeHUs opraHWdeckux BemiectB A. M. Bytieposa,
3aKOH COXpaHCHHA MaACChbl BCHICCTB, 3aKOH COXpPAaHCHUA HW IMPCBPALICHHUA OSHCPIruu IMpPpU XUMHUYCCKUX
peakLusX), 3aKOHOMEPHOCTU, CUMBOJIMUECKHH S3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHMUS, JIEKAILME B OCHOBE
MOHUMAaHUS TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHUN; TPEACTABICHUS O MEXaHH3Max
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XMMHMYECKHX PEAKIHUM, TEPMOJUHAMMYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSAX HMX IPOTEKaHUs, O
B3aMMHOM BIIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJEKyJaX (MHIYKTHBHBIM M Me30MEpHBIH 3(PQeKTHl,
opuentanTsl | u |l poxa); daxronornyeckne cBeneHHst 0 CBOWCTBAaX, COCTaBe, MOJTYYCHUU U O€30macHOM
HCIOJIb30BAaHUN BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKOM AEATEIBbHOCTU YEIIOBEKA,
OOIIMX HayyHBIX MPUHLUIAX XHUMHUYECKOTrO IPOM3BOACTBA (HAa IpUMeEpEe IPOU3BOJCTBA METAHOIIA,
nepepaboTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHMU: BBISBIATH XapaKTEpPHbIE NPU3HAKU IOHATUN, YCTAaHABIMBATh HX
B3alMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSTHS IPU ONMCAHUM COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COCIUHEHUN;

c(OPMHUPOBAHHOCTh YMEHHI:

HCIOJIb30BaTh XMMHUYECKYIO0 CHUMBOJIUKY JJISi COCTABJIEHUS MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XMMHMUYECKHX PEAKIUM M pacKpbplBaTb HX CYIHOCTb: OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTABJIECHUS AJIEKTPOHHOIO OajlaHca 3THX peakLuid, peakiuil
HMOHHOI0 00MeHa IMyTEM COCTaBJIEHHS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI;

W3rOTABIIMBATh MOJEIN MOJIEKYJl OpPraHMYeCKMX BEIIECTB JUISl WIIIOCTPALUU HUX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS],

c(OPMHPOBAHHOCTh YMEHUI: yCTaHABINBAThH IPUHAAJIEKHOCTh U3YUEHHBIX OPTraHUYECKUX BEILECTB IO
UX COCTaBy M CTPOCHHUIO K ONpEeAETIEHHOMY KIIACCY/TpYIIle COCIMHEHHH, aBaTh WM Ha3BaHUS IIO
cucremarndeckoir HomeHnkmatrype (IUPAC) u mnpuBOOWTH TpUBHAIBHBIE Ha3BaHHUS I OTACIBHBIX
IpEJCTaBUTENIEH OpPraHMYEeCKUX BELIECTB (ITWJICH, alleTUIIEH, TOJIYOJI, INIMLEPUH, 3TUJICHIJIUKOIb, (DEHOI,
dbopmanpaeru, aleTanbIeru, aleToH, MypaBbUHas KUCIIOTa, YKCYCHAasl KUCJIO0Ta, CTeapuHOBasi, OJIEMHOBAs,
MaJbMUTUHOBAsI KUCJIOTHI, TJIUIUH, aTaHWH, MalIbT03a, (PPyKTO3a, aHWIMH, JUBUHWII, U30IIPEH, XJIOPOIPEH,
CTUPOJI U ApYyTHUE);

C(OPMHPOBAHHOCTb YMEHHUSI ONPEAEATh BHUJ XHMHUYECKOH CBSI3M B OPraHUYECKUX COEAMHEHUSIX
(KOoBaJICHTHasl U MOHHAs CBS3b, G- U T-CBS3b, BOJOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIO0XKEHHUS TEOPHUH CTPOCHUS OPraHnYecKuX BemecTs A. M.
ByTtneposa 115t 00bsICHEHHSI 3aBUCIMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OPMHPOBAHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XHMUYECKHE
CBOMCTBA TUIMYHBIX NIPEACTABUTENEH PAa3JINYHBIX KJIACCOB OPraHNYECKUX BELIECTB: AIKAHOB, [IMKJIOAIKAaHOB,
QJIKEHOB, AaJIKaJUE€HOB, AQJKUHOB, apOMaTHYECKUX YIJIEBOAOPOJOB, CIIMPTOB, aJbJErHJI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOECTUHEHUI U aMHUHOB, aMUHOKHCIIOT,
0€eJKOB, YIJeBOJIOB (MOHO-, AM- U TOJMCAXapUI0B), WILTIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXIy HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHH C UCIIOIBb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHs MOATBEPKIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUHN OT KPaTHOCTU M TUIIA KOBAJIEHTHOU CBS3U (0- U -
CBSI3M), B3aUMHOT'O BIIMSIHMSI aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKHU YTJIEBOJAOPOAHOTO CHIpbS (HEQTb,
MIPUPOJIHBIH ra3, yroib), CiocoObI €ro nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE NMPOTyKTOB NepepadoTKy;

c(OpPMUPOBAHHOCTh BIIAJCHUSI CUCTEMOM 3HAHMM O E€CTECTBEHHO-HAYYHBIX METOJIaX MO3HAHUS —
HaOJI0ICHNH, U3MEPEHUH, MOJIETMPOBAHUH, SKCIIEPUMEHTE (PEaTbHOM U MBICICHHOM) U YMEHHSI IPUMEHSTh
9TH 3HAHUS;

Cc(OPMHUPOBAHHOCTb YMEHUSI IPUMEHATh OCHOBHBIE ONEPALIUN MBICIUTEIIBHON AEATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000IEHUE, CUCTEMATU3ALUIO, BBIABICHUE NPUUYUHHO-CIICACTBEHHBIX CBSI3ed — AJs
U3Y4YEHUsl CBOMCTB BEILECTB U XUMHUUYECKUX PEaKLIUM;

c(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAaHUM C TMOHATHAMU U
IIPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB JUIsl 00J1e€ 0CO3HAHHOTIO IOHUMAaHMS CyIIIHOCTH
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MaTepHaIbHOTO €JMHCTBA MUPA, UCII0JIb30BaTh CUCTEMHBIE 3HAHHSI 10 OPIraHUYECKON XUMUM 17151 OOBSCHEHUS
Y IPOTHO3MPOBAHMS SBJICHUH, HIMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMI: MPOBOAMTH PACUETHl MO XUMHUYECKHM (GopMyiaM H ypaBHEHHUSM
XUMHAYECKHX pEaKIHii C HCHOJIb30BaHWEM (PHU3MUYECKUX BEMUMYMH (Macca, OO0bEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: pacuéThbl IO HAXOXKICHUIO
XMUMUYECKOH (OpMyJIbl BELIECTBA MO0 M3BECTHBIM MACCOBBIM JIOJSIM XMMHMYECKHX 3JIEMEHTOB, IPOAYKTaM
CrOpaHus, INIOTHOCTU I'a3000pa3HbIX BELLECTB;

c(OPMHPOBAHHOCTh YMEHHIA: IPOrHO3UPOBATh, AHAIU3UPOBATh W OLEHUBATH C IO3UIMN
9KOJIOTUYECKOM 0€30IacHOCTU MOCIEACTBUS OBITOBOM M NPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C IepepaldOTKOI BEIIECTB, HUCHOJIb30BaTh IOJYUYCHHbIE 3HAHUS [UIl HPUHATHS TI'PaMOTHBIX
peleHuii mpobJeM B CUTYAIHSIX, CBI3aHHBIX C XMMHUCH;

c(OPMHPOBAHHOCTH YMEHUI: CAMOCTOSTENHHO IUIAHUPOBATH M MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT
(moslyueHMe M H3y4YE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAaUECTBEHHBIC PEAKIUH YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KMCIOPOACOAEPKAIUX OPraHMYECKHUX BEILIECTB, PELICHUE IKCIIEPUMEHTAIbHbIX 33/1a4
[0 PAcClO3HABAHWIO OPraHMYECKHUX BELIECTB) C COOJIIOJIEHUEM IIpaBUJl O€30MacHOTO OOpalleHUus C
BEIIECTBAMH U J1a0OpaTOpHBIM 00O0pyIOBaHWEM, (HOpPMYyIHMpOBATH LIENb WCCIEAOBAHUS, MPEICTABIATH B
pa3nuyHOM GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTh YMEHHIA:

cOOJIIOIaTh MPaBHIIA SKOJIOTUIECKH EJIeCO00pa3HOr0 OBEACHHUS B OBITY M TPYAOBOH JESITEIHLHOCTH B
LEIAX COXPAHEHHUs CBOErO 3J0POBbsl, OKPY’KAIOIIEH IPUPOAHOW CpeIbl U JOCTHUIKEHUs €€ yCTOWYHMBOIO
pa3BUTHS,

OCO3HABaTh OIIACHOCTh TOKCUYECKOTO JEHUCTBUS HA JKUBBIE OPIraHU3MBbI ONPENETIEHHBIX OPIraHUUECKUX
BEILIECTB, TOHUMas cMbIch ntokazarens [[J1K;

aHAJIM3UPOBATh 11€JIECO00Pa3HOCTh IPUMEHEHNS OPraHUYECKUX BEILIECTB B IPOMBIIINIEHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIECHHUS PUCK-TIONB3A;

c(OPMHPOBAHHOCTh YMEHUN: OCYIIECTBIIATH IIeJICHANPABICHHBIN MOUCK XUMUYECKOI MH(pOpPMAaLIUU B
pa3IMyYHbIX HCTOYHHMKAX (Hay4yHas M ydeOHO-HayyHas JIMTepaTypa, CpeicTBa MaccoBoW HH(poOpMaluw,
WuTepHer u apyrue), KpUTUYECKH aHAJIU3UPOBAaTh XMMHUYECKYI0 MH(pOpMaluio, rnepepadarbiBaTh €€ U
HCIOJIb30BaTh B COOTBETCTBHUHU C MIOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» 0TPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepHaIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTSIX H
II0O3HABAEMOCTH SIBJICHUI MIPUPOJIBI, O MECTE U 3HAYEHUM XMMUU B CUCTEME €CTECTBEHHBIX HaYK U €€ pOJIU B
o0ecreYeHnn yCTOMUMBOrO Pa3BUTHS, B PELICHUH NMPOOJIEM HKOJIOTHYECKOM, SHEPreTHYeCKON U MUILEBOM
0€30MacHOCTH, B Pa3BUTHUU MEIWIUHBI, CO3JaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHUKOB JHEPIUH, B
o0ecrnedyeHny palMoHalIbHOTO MPUPOIOTIOIb30BaHus, B ((OPMUPOBAHUH MUPOBO33PEHUS U O0IIEH KYJIbTYpHhI
YeJI0BEKa, a TAKXKe IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpefie;

BJIJICHUE CUCTEMOM XUMHYECKMX 3HAHMUH, KOTOpass BKJIOYAECT: OCHOBOIIOJIATAIOLINE IOHATUS —
XUMHUYCCKHIA 3JIEMEHT, aTOM, SIPO aTOMa, W30TOIbI, JJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHbIC
opOuTanu, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aToMa, TMOpHAM3alMs aTOMHBIX OpOuTalied, HMOH,
MOJIEKYJa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHHS, XUMUYECKas CBA3b (KOBAJCHTHAs,
WOHHAs, METAJUIMYECKasi, BOAOPOJHAs), KpHUCTAUIMYECKas peIIETKa, XUMUYECKass peakius, pacTBOD,
JNEKTPOJIATBI, HEMIEKTPOJIUTHI, AIEKTPOJIUTHYECKAsT IUCCOLMALHNSA, CTEIEHb NUCCOLMALUHU, BOJOPOIHBIN
[0Ka3aTesb, OKUCIUTENb, BOCCTAHOBUTEIb, TEINIOBOM 3(h(PEeKT XMMUUIECKOH peakIuK, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TE€OpUs 3JIEKTPOJIUTHUECKON TUCCOLMALNY,
nepuoauueckuid 3akoH [[.M. MenzeneeBa, 3aKOH COXpPaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHHS U
IIPEBPALICHNUS] JHEPruU IPU XUMHUYECKMX PEaKklIHAX, 3aKOH IIOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH
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NEHCTBYIOIMX Macc), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXalye B OCHOBE ITOHMMAaHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHUX SBJICHHMI; COBPEMEHHBIE
MPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHW3MaX XUMHUYECKMX PEaKUWid, TEPMOJMHAMUYECKHUX W KHHETHYECKUX
3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O XMUMHYECKOM PaBHOBECHUH, PACTBOPAX MU JUCHEPCHBIX CHCTEMaX;
(bakToNOrMuecKrue CBeJICHUSI O CBOICTBAaX, COCTABE, MOJTYYCHUH U OE30MaCHOM HCIIOJIb30BAHUH BaXKHEUIITNX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW ACSITEILHOCTH YEIIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX
XUMHUYECKOTO TPOU3BOICTBA;

cOPMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTepHbIE IPU3HAKK TOHATHUN, YCTaHABIMBATh HX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSATHS IPU ONMHCAHUM HEOPTaHMYECKUX BELIECTB U UX
IIPEBPAILICHMUI;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XHMHUYECKYI0 CHUMBOJHUKY MJII COCTaBIEHUS (OPMYII
BEIIECTB U YPaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkaarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTAEJIbHbBIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUS ONPEICIISATh BAJICHTHOCTh U CTETICHh OKHCIICHUSI XHMHUYECKUX JJIEMEHTOB
B COCIMHEHMSX, BHUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs, MOHHAsA, METALUTMYECKas, BOJOPOJIHAS), THII
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCIMOCTh CBOMCTB BEILIECTB OT BU/Ia XUMHUYECKON CBS3H U
TUTA KPHUCTAUIMYECKOW pPEmETKH, OOMEHHBIH W JIOHOPHO-AKIEHTOPHBIA MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBS3U;

c(OpPMUPOBAHHOCTh YMEHHUU: KJIacCU(UIUPOBATH: HEOPraHMYECKHE BEIIeCTBA IO HUX COCTaBY,
XUMHUYECKUE PEAKUUU MO Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTABY PEArupylolIMX BEIIECTB, TEIJIOBOMY
a3 dexTy peakiuu, U3MEHEHUIO CTETIeHEeW OKHMCIICHUS JIEMEHTOB, 0OpAaTUMOCTH, YYACTHIO KaTalu3aTopa U
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCU(DUKAIIMM MU3YYaeMbIX BEIECTB U
XUMUYECKUX PEAKIUH;

c(hOpPMHUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT mNepuoaudeckoro 3akoHa [I. M. MenzaeneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh FIEKTPOHHOE CTPOEHNE aTOMOB M MOHOB XUMUUYECKHUX
3JIEMEHTOB NEepBOro—uerBépToro nepuonoB Ilepuommueckoit cucremsl J[.M. MennaeneeBa, HCHONIb3Yys
MOHATHS «IHEPTETHUYECKUE YPOBHM», «IHEPTETHUYCCKHUE IOMAYPOBHU», «S-, P-, d-aTOMHBbIE OpOUTAIM»,
«OCHOBHOE U BO30YXJIEHHOE YHEPTreTUUYECKHE COCTOSHUS aTOMay; OOBACHITh 3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COECJUHEHUH 1O nepuoaaM u rpynnam [lepuoandeckoit cucremst [,
N. MenneneeBa, BaJICHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX AIIEKTPOHHBIX
000J104€K;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCKHIBAThH) OOIINE XUMHUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEPXKIATh CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXAY HEOPraHUYECKUMH
BEILIECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MOCPEJICTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHca 3TUX pPEaKIHUi; pPeaKkIuid MOHHOTO OOMEHa MyTEéM
COCTABJICHHSI WX TIOJIHBIX U COKpAIIEHHBIX WOHHBIX YPaBHEHHH; pEaKIMA TUIPOIU3a; PpPEeaKIui
KOMIUIEKCO0Opa3oBaHus (Ha MPUMEPE THAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS);

c(hOPMHUPOBAHHOCTH YMEHHS O0BSCHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUUECKHUX PEaKIUi ¢ yu€ToM
UX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep NU3MEHEHUsI CKOPOCTH XMMHUYECKON peaKkIuu B 3aBUCUMOCTH
OT pa3NUYHbBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUS XUMUYECKOTO PaBHOBECHS IO/ BIMSHUEM BHEITHUX
BozaeiicTBuil (mpunuun Jle Harense);

cOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHE PEaKIUH, JiekKallue B OCHOBE
MPOMBIIIJICHHOTO TOJyYeHUs CEpHOM KHCIOTHI, aMMHaka, OOIIMEe Hay4YHble MNPUHIUIBI XUMHUYECKUX
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MIPOU3BO/JICTB; 1€JIECO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKUX BEIECTB B MPOMBILIUIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOIIECHHUSI PUCK-TIOJIB3A;

c(OPMHPOBAHHOCTH BJIAJCHHUS CUCTEMOM 3HAHUN O METOAAX HAYYHOTO MMO3HAHMS SBJICHUNA IPUPOIBI —
HaOJI0ICHNe, W3MEPEHUE, MOJICIMPOBAHUE, HKCHEPUMEHT (peasibHbIi M MBICICHHBIH), UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, YMEHHUs IPUMEHATh 3TH 3HAHUS IIPU HKCIIEPUMEHTAIbHOM HCCIIEI0BAHUM BEUIECTB U
U1 OOBSICHEHHS] XUMHUECKUX SBJICHUH, UMEIOLINX MECTO B IIPUPO/IE, TPAKTUUECKON 1eATEIHbHOCTH YeJIOBEKa
¥ B TIOBCEJHEBHOM KU3HMU,

c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBS3b XHMHUYECKMX 3HAHUA C MOHATUSAMH U
MPEJICTABICHUSIMU JIDYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB Juis 0ojiee OCO3HAHHOTO IMOHUMAaHMS
MaTepualbHOr0 €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUSI IMPOBOAUTH PACUETHL: C HCIOJIB30BAHHEM IOHATHHA «MaccoBasi J0JIs
BEIIECTBA B PACTBOPE» U «MOJIIPHAS KOHICHTPALMs»; MACChl BEIIeCTBA WM 00bEMa rasa 1mo U3BeCTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WK 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; TEMI0BOro 3 dexra
peakluy; 3HA4eHUs BOJOPOJHOTO IOKa3aTessh pacTBOPOB KHUCJIOT M IIENOYEH C M3BECTHOM CTENEHbIO
JUCCOLMAIMK; Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) TPOYKTa PEAKIIMH, €CJIU OJHO U3 UCXOJHbBIX BEIIECTB
JTAaHO B BHUJE PacTBOpa C OMpeaeiaEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIECTBA WM JAHO B HU30BITKE
(MMeeT mpUMecH); A0JIH BBIXOJIa MPOAYKTA PEaKIMH; 00bEMHBIX OTHOIICHU T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTENILHO TUIAHUPOBATh U MPOBOJIUTH XUMUUYECKUN SKCIIEPUMEHT
(mpoBezneHKe peakuii HOHHOTO 0OOMEHa, MOATBEPKACHNE KAUECTBEHHOI'O COCTaBa HEOPTAHUYECKUX BEIIECTB,
OIIpEe/ICJIEHUE Cpebl PAcCTBOPOB BEIIECTB C IOMOIIBI0 HWHJIUKATOPOB, HM3yUEHUE BIMSHMS Pa3IUUYHbBIX
(haKkTOpOB Ha CKOPOCTh XUMUYECKON pPeaKIMU, pEelIeHHE HIKCIIEPUMEHTaIbHBIX 3a/1a4 110 TeMaM «MeTamis» u
«Hemeramnel») ¢ coOmrogeHueM mnpaBuil 0Oe30MacHOro oOpalieHHs ¢ BellecTBaMH U J1a00paTOpHBIM
o0opyoBaHuEeM, (OPMYJIUPOBAThH II€JIb HCCIEAOBAHUS, NPEACTABISATh B Pa3IMYHON (opme pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

Cc(OPMHPOBAHHOCTh yYMEHHUH: cOOMIOaTh MpaBWJa TOJb30BAaHUSA XMMHUYECKOHM TMOCYyIOoM H
71a00opaTOpHBIM  000pYyZOBaHUEM, OOpallleHHs C BEUIECTBAMH B COOTBETCTBMU C HMHCTPYKLUHUSAMH I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJOTUYECKH 11€J1eCO00pa3HOro MOBEAEHUS B OBITY U
TPYJIOBOW JAESITENBHOCTH B IIEJIIX COXPAaHEHHUS CBOErO 3[0POBBS, OKPY’KAIOLIEH NPUPOIHON cpedbl U
JOCTUKEHHUSI €€ YCTOWYMBOIO DPAa3BUTHUSA, OCO3HABaThb OMACHOCTb TOKCHUYECKOTO JAECUCTBHS Ha IKUBBIC
OpPraHMU3MBI ONPEACIEHHBIX HEOPTaHNYECKUX BELIECTB, TIOHMMas cMbIci nokasarens [1JIK;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LI€JI€HANPABIEHHBIA TONCK XUMUYECKON MH(pOpMalnu B
pa3IMyYHBIX HCTOYHHMKAX (HayyHass M ydeOHO-HayyHas JIMTepaTypa, CpeicTBa MaccoBoW HWH(popMaluw,
WuTepHer M npyrue), KpUTHYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(popMalMio, nepepabaThiBaTh €€ U
UCMOJIb30BaTh B COOTBETCTBHUHU C MIOCTABICHHON Y4eOHOH 3a1a4eid.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUH
IT i .T
11 crpocuu oprarmce cocmernii A M. 8 bimorers L1OK
' P P A T https://m.edso0.ru/d69df650
byrtneposa
Utoro no pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yIiIeBOAOPOALl — AJKAHBI, 5 Bbu6mmoteka [JOK
' UKJIOATKAHbI https://m.edsoo.ru/d69df650
99 HenpenensHple yriieBoOpOBI: AIKEHBI, 14 1 bubmmnoreka HOK
' aJIKa/IME€Hb], ATKUHbI https://m.edsoo.ru/d69df650
2.3 ApomaTH4ecKue yrieBoa0pOo/ bl (apeHbI) 8 bubmoreia LIOK
' P Y AOPOABL AP https://m.edso00.ru/d69df650
54 [IpupoaHble ICTOYHUKH YTIIEBOAOPOJIOB U UX 4 bubmmnoreka [HOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6 OK
2.5 ["anoreHnpon3BOHEIE YTIIEBOIOPOIOB 4 1 htl/tIpSJ,I:I;I/?nT.G;aS(])_E).ru 14694650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeTuHEeHUs
bub OK
3.1 Cnuptel. Genon 11 1 nomotexa 11
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KapOoHunbHBIC COSTUHEHUS: AlIbICTHIIBI U
3.2 keToHbl. KapOoHoBBIE KHCIOTEI. ClI0KHBIE 21 1 bubmorexa HOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKupsi
bu6nmmorexa [IOK
3.3 Yy 9 1
[ICBOA https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus
bubnunoreka LIOK
41 A LA .b 12 1 2
MUHEL AMIHOKHCIOTHL. BETKH https://m.edsoo.ru/d69df650
Utoro no pazneny 12
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS
51 BrIicoKkOMOIEKYIISIPHBIE COEINHEHUS 6 1 bubmorexa HOK
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Hroro mo paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 6
11 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHBIE
HaumenoBanmue pa3aeioB U TeM nudpoBLIe
Ne i/m P Kourpoabsuble IIpakTnyeckue (upp )
NpoOrpamMmbl Beero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypchl
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHU
11  Hemiontan Crron e, 0 BuGnorera LIOK
' pPHOA https://m.edsoo.ru/2dd57f24
anemenToB /1. . Menaeneena
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12 Crpoenue BeniectBa. MHOrooopasue 11 1 bubnmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHYECKHUC Peakiii 19 . 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazueny 39
Paznen 2. Heoprannyeckasi XuMus
bubmuoreka [JOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
22 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 94
Pazgen 3. Xumusa u ;Ku3HbL
31 MeTtonabl TO3HAHUSI B XUMUHU. XUMHAA U 9 bu6mmoreka [IOK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJITMYECTBO YACOB I10 [TPOT'PAMME 102 4 8

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos
Ne Hara JJIeKTPOHHBbIE LM (]PPOBBIE
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero H3y4eHusi  oOpa3oBaTebHbIC PeCypChl
padoThI padoThI
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IIpeamer u 3HaYeHUE OPraHUYECKON
XUMHH, [IPEICTABICHUE O
MHOT000pa3uy OPraHnYeCKUX
COETUHEHUN

bubmuorexa [JOK
https://m.eds00.ru/3686e6f5

DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHble BO3MOKHOCTH aTOMa
yriaepona

bubmuoreka [JOK
https://m.edsoo.ru/0Oce6fd4c

XuMH4ecKkas CBA3b B OpTraHN4YCCKUX
COEAMHEHUSAX. MexaHn3Mbl
o0pa3oBaHMS KOBAJICHTHOM CBSI3H,
CTIOCOOBI pa3phIBa CBA3EH

bu6mmoreka [IOK
https://m.edso0.ru/8d39f5c8

Teopust cTpoeHust OpraHMuecKux
coequHeHuii A. M. Bytneposa

Bunel nsomepun: CTpyKkTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE
3¢ deKTH B MOJIEKYIaX
OpPraHUYECKUX COEAUHEHUN

[IpencraBienue o K1acCUPUKAIUN U
CHUCTeMaTH4eCcKasi HOMEHKIJIaTypa
(IUPAC) opraHn4ecKux BEHIECTB

bubmuorexa [JOK
https://m.edso0.ru/9e595ch8

bu6nmoreka [JOK
https://m.edso0.ru/b0e61661

bu6nmoreka [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanms peaxiuii B bubnuotexa [JOK
OpPraHUYEeCKON XUMHUH https://m.edsoo.ru/ba5706aa
CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK

3HAHWH I10 TeEME

AJKaHbI: TOMOJIOTUUECKHUH psiI,
obrmrast popmyia, HOMEHKIATypa U
HA30MEpPUs, IJEKTPOHHOE U
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IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

dusndyeckne ¥ XUMHUUECKHE

bu6mmoreka [IOK

10 CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
HaxoxaeHue aikaHoB B IPUPO/IE.
11 CHOCOé[bI MOJTYYCHUS U onI)/Ih/II)eIfeHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankanel: obmast popmya,
HOMEHKJIATypa B H30MEpHs,
12 OCOGGHHOC'I}“IIE CTpoeHm{pH Bubnuorexa LIOK
. https://m.eds00.ru/156730d2
XUMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIy4EHHUS U TIPUMEHEHUE
Pemrenne pacu€THbIX 3a1a4 HA
OIIPEJIECIICHUE MOJIEKYJIIIPHOU
OpPMYJIbI OPraHUYECKOTO BEIIECTBA
13 fo II)VIaZCOBBIII)VI JIOJISIM aTOMOBm bubmorexa LIOK
https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJISIITUX B €TI0 COCTaB.
CucremaTu3aius 1 0000IIeHNE
3HAHUU 0 TEME
AJIKEHBI: TOMOJIOTHUECKUN PsIjI,
obmas hopmyiia, HOMEHKIIATYypa,
14 3J1§II<Tp(()bHIfoeyH npOCTpaHCTBZII{)Hoe bubmorexa IOK
https://m.edsoo.ru/273b0ale
cTpoeHue Mosekya. CTpyKTypHas u
IUC-TPAHC-U30MEPHS ATKCHOB
dusnyecknue 1 XUMHUCCKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObI TTOTy4YeHUsT U IPUMEHEHNE bubnuotexa [JOK

AJIKCHOB

25
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[TpakTuyeckas padora Ne 1 o Teme

17 "[losyueHue 3TUIIEHA U U3YUYEHHE bubmorexa LIOK
. https://m.edso0.ru/0941eed8
€ro CBOMCTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 onpe):[enerll)ne MOHeKyHHiHOﬁ Bu6mmorexa LIOK
https://m.edsoo.ru/e9ead921
(hOpMyJIBI OPraHUYECKOTO BEIIECTBA
AJKagueHbl: CONpsKEHHBIE,

19 H30JIMPOBAHHBIE, KyMYJUPOBAaHHbIE. bubmuorexa [JOK
OCOOCHHOCTH IIEKTPOHHOTO https://m.edso00.ru/04298c0a
CTpOEHUS

20 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
COIPSDKEHHBIX JTHEHOB https://m.edso0.ru/e561253d

21 CriocoObl 1oTyYeHus: U IPUMEHEHNE bubnuorexa [JOK
aJIKaJIMCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH P,
obmas ¢popMyia, HOMEHKIATypa,

22 SHGI:III(TP(()bHI-II)OGyI/I HpOCTpaHCTBZIII{)HOG Brbmiorexa LIOK

https://m.edsoo.ru/68b6cc4c
CTPOEHHE MOJIEKYJI, (pr3nyecKkue
CBOICTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB Bubmiorexa LIOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaKIIMM Ha TPOHHYIO bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI TOTy4YeHusT U TPUMEHEHNE bubmuorexa [JOK
AJIKIHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o bubnmoreka [JOK

26 -

YpaBHEHHIO XUMHUECKOW PEeaKIInu https://m.edsoo.ru/5db8e526

97 CucremaTu3aius 1 0000IIeHNE

3HAHUH 10 TEME
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ApEeHbI: TOMOJIOTUYECKUN PSI,
obmrast popmyiia, HOMEHKIATypa.

bubmuoreka [JOK

28 DNEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.eds00.ru/a92a7094
CTPOSHHE MOJICKYJI OE€H30J1a 1
TOyoa, uX (PU3NIECKHUE CBOMCTBA

29 XUMHYECKHE CBOMCTBA aPEHOB: bubmumoreka [IOK
peaKiiy 3aMeIIeHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA aPEHOB:

30 peakuu HpI/ICOG,Z[I/IHeHI/I}E bubmmorexa [IOK

https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB O€H30J1a

31 OCc0OEHHOCTH XUMHUYECKUX CBONCTB bubmuorexa [JOK
CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbiX 3aj1a4 Ha

32 onpenenegne MOJICKYJISIPHON bubmmoreia LIOK

https://m.edso0.ru/53461a2c

(bOpMyJIbI OPraHUYEeCcKOro BEIECTBA

33 CriocoObl ToTyYeHus: U TPUMEHEHNE bubnuotexa [JOK
apeHoB https://m.edsoo.ru/6f717d09
I'eneTnueckas CBA3b MEXIY

34 pa3IMYHBIMU KJlaccaMu
YTJIEBOJOPOOB
Pacuétel no ypaBHEHUAM

35 XUMHUYECKUX PEAKIUH.
CucremaTu3aius 1 0000IIeHNE
3HAHUH 10 TEME

36 [Ipuponnsiii ras. [lomyTHeie
He(TsIHBIE Ta3bI

37 KameHHbIi1 yrosib v IpoIyKThI €70 bubnnorexa [JOK

nepepadoTKu

https://m.edso0.ru/69b3398b
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HedTs u ciocoOb1 €€ nepepaboTKu.

38 [TpumeHeHrne TPOIYKTOB bubmorexa LIOK
https://m.edsoo.ru/21f9de78
nepepadoTku HePTH
I'enetnueckas CBSI3b MEXKAY
39 Pa3TUYHBIMU KJ1acCaMu
YIJIEBOIOPOJIOB
["anorenonpon3BoaHbIE
40 YIJIEBOJOPOIOB: SJIEKTPOHHOE bubmuorexa [JOK
CTPOEHHUE; PEAKI[HH 3aMEIIECHUS https://m.edso0.ru/82b4d759
rajoreHa
JeiicTBue menouei Ha
41 raJIOreHIIPOU3BOTHBIE.
B3aumoneiicTBue nuranoreHaikaHoB
C MarHueM M IUHKOM
CucremaTusanus 1 00001IeHNE
42 3HAHUU 1O pagneny B bubamorexa IOK
\ . https://m.edso0.ru/20e89f22
YreBo1opoasl
43 KonTponbhas padota no teme bubnnoreka [JOK
"VraeBoaopoasr" https://m.eds00.ru/95c9e298
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, CTpoeHHE MOJIEKYI, bubnuotexa [JOK
44
M30MepUsi, HOMEHKJIATYpa, https://m.edsoo.ru/df04c5cd
Kkiaccudukanus, Gpuznieckre
CBOICTBA
45 XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOslI MONTy4eHUs U IPUMEHEHUE bubnmnoreka [JOK

OOIHOATOMHBIX CIIMPTOB
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IIpocteie 3¢upbl: HOMEHKIIATYpa U

47 HU30MepHsi, 0COOCHHOCTH Bu6mnorexa LIOK
’ . https://m.edsoo.ru/c2c788b2
(U3HYECKUX U XUMHUYECKHUX CBOWMCTB
MHoOroaToMHbI€ CIIUPTHI:
48 STUIEHTJIUKOJIb U TIIULUEPHH, UX bubnmoreka [JOK
bu3MUECKHe U XUMUYECKUEC https://m.edsoo.ru/ee4d84aa
CBOICTBA
49 CniocoObI TOTyYeHUsT U IPUMEHEHNE bubmuorexa [JOK
MHOT'OATOMHBIX CITHPTOB https://m.edsoo.ru/d12e567d
@DEHOJI: CTPOEHUE MOJIEKYJIbI
50 (1)1/131/1116(:1(1/11)6 CBOICTBA. T}(I)KCI;IHHOCTL bubmmorexa LIOK
https://m.edsoo.ru/2ce726f8
(dhenona
. bubanoreka LIOK
>1 Xinvirieckie cBofictsa penoa https://m.edso0.ru/037ca5f9
59 CrniocoOblI 1osryueHust 1 IpUMEHEHUe bubnuoreka [IOK
denona https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.
53 P:I_HCHI/IG 3KCHCI])Z)I/IM6HTEUIBHBIX 3a1aq Bubmiorexa LIOK
https://m.edsoo.ru/fd0ced09
o teme "CrupTsl U GpeHoss!"
54 Cucremaru3zanus u 0000IICHIE bubnuotexa [JOK
3HAHUI 10 TeMe https://m.edso0.ru/1810ch9b
ATNBIETHIBI U KETOHBI: SJIEKTPOHHOE
CTpOCHUE KapOOHHMIBHOM TPYIIIIHL;
55 rofaonomqefxne PAIBI 0651};1;1 bubmorexa [JOK
’ https://m.edsoo.ru/b139beaa
dhopmyna, nzoMepus u
HOMEHKJIaTypa
56 ATNBIeruipl ¥ KeTOHBI: (PU3HUECKUE bu6mmorexa [IOK

CBOMCTBA; pEaKINK MPUCOSTUHEHUS

https://m.edso0.ru/c887425c¢
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Peakuuu okucinenus u

57 Ka4ECTBEHHBIE PEAKLIMH AJIbIAETUI0B bubmorexa HOK
https://m.edso0.ru/a393baad
Y KETOHOB
58 CriocoObl TTOTyYeHUST aTbICTHIOB U bu6mmoreka [IOK
KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE NPEETbHBIC
59 KaI[[)60H0BLIe KI/ICJ'IIZ)TIIiI 0COOEHHOCTH bubmmorexa LIOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJIEKYJI
HN3omepusa u HoMeHKIIaTypa
60 Kap6O}II)OBI>IX KHCJIOT ny(gmnqecxne Bubmiorexa LIOK
. ’ https://m.edso00.ru/700cc87b
CBOICTBa
XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexa [HOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHON
62 KHUCJIOTBI. MHoroo6pa31/Iey ’ bubmmorexa LIOK
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOMCTB:
HeMpeIeIbHBIX U apOMaTHIECKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bu6nmoreka [JOK
THIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edso0.ru/83a08773
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT
64 IToHsATHE O IPOU3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObI TOTyYeHUsT U TPUMEHEHNE bubnuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CrnosxHble 3(pUpbl: TOMOJIOTHYECKUN BuGmorexa LIOK
66 psiz, obmas popmyia, H30MepHs U

HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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duznueckue 1 XUMUYECKHE

bubmuoreka [JOK

o7 CBOMCTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacuéTHbIX 3a7a4: MO

68 YPaBHEHHIO XUMUYECKOU peaKIuu,

Ha OIIPEJIETICHUE MOJIEKYJIIPHOI
(hOpMyJIBI OPraHUYECKOTO BEIIECTBA
[TpakTrueckas padota Ne 3.

69 Pemienue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o Teme "KapOOoHOBBIE KUCITOTHI. https://m.edso00.ru/486671fb
Crnoxuble 3¢pupsr"

70 Kupsr: ctpoenue, hpuzndeckue u bubnnoreka [JOK
XMMHUYECKHE CBOMCTBA (THIPOIIH3) https://m.edsoo.ru/a19c5b98
OcoOeHHOCTH CBOHCTB KUPOB,

71 COZIEPIKAIIMNX OCTaTKH bubnuorexa [JOK
HEMpeAeIbHBIX KUPHBIX KHCIIOT. https://m.edsoo.ru/b0331922
XKups! B npupone
MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE

712 I[eII;ICTBI/IC. ITousarue (’) n bubmmorexa [JOK

https://m.eds00.ru/3c566565
CUHTETUYECKUX MOIOIIUX CPEICTBAX
(CMCO)
I'enernueckas cBs3b yIIIEBOAOPOAOB
73 " KI/ICJ‘IOpOJICOJlep)KaIi’II/IX o bubmmoreia LIOK
https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB

74 Pacuérel 10 ypaBHEHUAM
XUMHYECKUX PEaKIui

75 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK

3HAHUH 10 TEME
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OO01mmas xapakTeprcTUKa YTIIEBOIOB

76 1 KJIacCU(UKaIUs yTIeBOJ0B (MOHO- bubmorexa LIOK
https://m.edsoo.ru/7a9693al
, M- ¥ TIOJIMCaXapu/ibl)
77 Momnocaxapusl: Gpuznueckue bubmuorexa [JOK
CBOMCTBa M HAXOX/ICHHE B IIPHPO/IC https://m.edsoo.ru/b4bdda2d
78 [IpumeneHue riaoKo3bl, €€ 3HaYeHue bubnuorexa [JOK
B )KM3HEIEATEILHOCTH OpraHu3Ma https://m.edso0.ru/5e61122d
ycaxapyubl: caxaposa, MajabTo3a U
79 fammar.) })Ilaxoxcz[egne B IIPUPOJIC U Bu6mnorexa LIOK
https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCAXapHJI0B
[Tonucaxapuasl: cTpoeHUE
80 MaKpOMOJII;K;I q)ngnqecxne " bubmmoreia LIOK
T https://m.edsoo.ru/72a04508
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
oTpesieNieHUe JI0JIM BBIXO/1a bubnmnoreka [JOK
82
MPOAYKTa PEAKIIUH OT TEOPETUUCCKH https://m.edsoo.ru/7fde47ef
BO3MOKHOT'O
83 Cucremaru3anus 1 00001IeHIE bu6mmoreka [IOK
3HAHMU 10 pa3zieny https://m.edso0.ru/08d4364c
KonTponbhas padota no teme
84 “Knsﬁoponcoz{pepmamne Brbmiorexa LIOK
| https://m.edso0.ru/42c6678e
OpPraHUYECKUE COCTUHCHHS
AMUHBL: K1accuuKaIms, CTpoeHHe
85 MOJIEKYJI, obm1ast popmyia, bubmuorexa [IOK

M30Mepusi, HOMEHKIIaTypa u
(hu3vecKue CBONCTBA

https://m.edsoo.ru/efa7e6ca
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XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

86 amu(paTUIeCKUX aMUHOB https://m.edso0.ru/1bc5cf80
SR — Eumonesa LIOK
https://m.edsoo.ru/39cd21f1

aHWJIMHA

88 CniocoObI TOTyYeHUsT 1 IPUMEHEHNE bubnuorexa [JOK
ann(aTHIECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMHWHOKHUCIIOTBI: HOMEHKJIATypa 1

89 n3zomepusi, pusnyecKre CBOMCTRA. bubnnorexa [HOK
OtaenbHbBIC TPEACTABUTEIH 0. https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
XHWMHYECKHUE CBOMCTBA

90 AMHUHOKHUCIIOT, UX OMOJIOTHYECKOe bu6mmoreka [IOK
3HA4YeHHE aMUHOKUCIOT. CHHTE3 U https://m.edsoo0.ru/77df705a
TUIPOJIU3 MIENTHI0B

01 benku kak npupoaHbIE TOJIUMEDHI; bubnnoreka [JOK
CTPYKTYPBI OCITKOB https://m.edso00.ru/429e9899

92 XUMHUECKHE CBOICTBA OETIKOB bubmorexa IOK

https://m.edso0.ru/6237306d

A3zoTcoaepxaime

93 reTEPOLUKINYECKUE COCIUHEHUS. bubnnoreka [JOK
HyknenHOBBIE KUCIIOTHI: COCTaB, https://m.edsoo0.ru/521d1431
CTpO€HHuE U OHOoIornYecKas pob
[TpakTrueckas padota Ne 4.

94 Pemrenne skcnepuMeHTABHBIX 3a7a4 bubnnorexka [JOK
o TeMe "A30TcoaepiKaiue https://m.edso0.ru/8e3c02d1
OpPraHUYECKUE COCUHEHMS"

95 [IpakTuueckast padora Ne 5. bubnnorexka [JOK

Pemenne OKCIICPUMCHTAJIBHEBIX 3aJ1a4

https://m.edsoo.ru/bde3fdf6
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o Teme "Pacno3naBaHue
OpraHUYECKUX COCTUHECHHI"

KonTponbhas pabota no teme

bu6mmoreka [IOK

% "ASOTCOHepTamHe Opratisecidie 1 https://m.edsoo.ru/ce561bc7
COCTUHEHUS
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

97 U METOIBI UX z]Hersa — ! 1 bubmorexa [JOK

https://m.edsoo.ru/7aa63ebd
MoJINMEepHU3aus U
MTOJIMKOHICHCAIIHS

98 IInactmaccel. Y Tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa IIacTHKA https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HATypaTbHBIN 1 bubnuorexa [JOK
CHHTETUYECKUE Kayuyku. Pe3una https://m.edso0.ru/246103ec
Bosokna: HaTypanbHbIe,

100 HCKYCCTBEHHbIE, CHHTETUYECKHE. 1 bubnnoreka [JOK
[MonuMeps! crieuanTbHOTo https://m.eds00.ru/5963a601
Ha3HAYCHUS
[TpakTuueckast paborta Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 33024 1 bubnmnoreka [JOK
o Teme "Pacro3naBaHue T1acCTMAcC https://m.edsoo.ru/3aebd77a
Y BOJIOKOH"

O0600611eHre U cucTeMaTH3alus
M3Y4YeHHOT'O MaTepuaa 1o TemMe bubnmnoreka [JOK

102 1
"BbICOKOMOJIEKYJISIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne JlaTa
Tema ypoka Kontpoubnbsie IIpakTnuyeckue o0pa3oBaTe/bHbIC
n/n Bcero U3YYeHU s
padoThbI padoThI pecypcbl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bu6mmoreka [IOK
aneMeHT. V30Tomb https://m.edsoo.ru/59c112ee

5 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnmoreka [JOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukanus XuMHuecKux 3J1eMEHTOB (S-, 1 bubnnoreka [JOK
p-, d-, f-a;memenThI) https://m.edso0.ru/61294af9

4 Pacmipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opouTansam https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUK aTOMOB

) 3neMe§T0B B OCHO]?I)IOI\?III;)/I I13l036y>1<116HH01v1 1 bubmmoreia LIOK

https://m.eds00.ru/8149e846

COCTOSIHHH

6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnuorexa [JOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3akoH u [leprnonnueckas

2 CHCTEMA XMMUYECKHUX 3eMeHTOB [[. 1. 1 bubmuorexa [JOK
MeHieneeBa, CBS3b C COBPEMEHHOM TeOpHen https://m.eds00.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH bubnmoreka [JOK

8 1
MIPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 Cucremaruzanys 1 0000IIeHe 3HAHNUH 110 1 bu6mmorekxa [IOK
Teme https://m.edsoo.ru/8fad2942
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Bunber xumnueckoi cBa3u. MexaHU3MbI
00pa30BaHMs KOBAJICHTHOU CBSI3H.

bubmuoreka [JOK

10 Bonoposanas cBsizb. MexmoleKyasipHbie https://m.edsoo.ru/5a8072af
B3aHUMOJICUCTBU
BaneHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI bubmorexa LIOK
https://m.edso0.ru/3d2ca093
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COCIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edso0.ru/8c66bh12a
BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnoreka [JOK
13 .
KPUCTAUIMIECKHUX PEIIETOK U CBOHMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
14 [loHsiTHE O IUCTIEPCHBIX CUCTEMAX. bubnnorexa [HOK
IIpencraBicHre 0 KOJUIOUIHBIX PaCTBOpaX https://m.edsoo.ru/da2c70e4
HctrunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HeHacmmeImee poTBOpHMH;CTB. Brbmiorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BhIpaKEHUST KOHIICHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
17 "MaccoBasg zi)ml pacTBOpEHHOrO BemecTra' bubmorexa HOK
| . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa bubnnorexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 bubnmoreka [JOK
TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrtponbHast pabora no temam "Ctpoenue bubnuorexa [IOK

aroma. [leproanueckuii 3aKOH U
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HepI/IO[[I/I‘-IeCKaSI CUCTEMA XUMHUYCCKHX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOTrooOpasue BemecTs"

Knaccugukanus XuMHuecKkux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

21 3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH bubmorexa LIOK
P HIECTss https://m.eds00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHUX PEaKIUsIX
TeroBbie 3PHEKTHI XUMUYECKUX PEAKITHIA. bubnnoreka [JOK
22
Tepmoxumudeckue ypaBHEHUS https://m.edsoo.ru/d1db86da
BrrunciieHus mo ypaBHEHUSIM XUMHUECKUX bubnnoreka [JOK
23 .
peakiuii 1 TEePMOXUMHUYECKUM YPABHCHUSAM https://m.edsoo.ru/87b13954
CKOpOCTh XMMUYECKON peakiuu, eé
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PAaKTOPOB.
Karanus u xaTamu3aTopbl
25 ["'oMOTeHHbIE U TeTepOTeHHBIE PEAKITHH
[IpakTuueckas padbora Ne 1 mo Teme
26 "I;'II/IHHI/IC aBJ‘IEI‘IHBIX (baxTOpOB Ha CKOPOCTH bubmorexa IOK
pv | P P https://m.edsoo.ru/1facaldl
XMUMHUYECKON peaKIiuu
97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. bubnuorexa [JOK
XUMHYECKOe paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme
28 "];)J'II/ISIHI/Ie a3nI:Iqux ¢bakTopoB Ha Brbmiorexa LIOK
P P . https://m.edso0.ru/3bf34e17
MIOJIOKEHHE XUMUYECKOTO PAaBHOBECHS
Onexrponutuyeckas aucconnanus. CUiIbHbIe
P A Hat bubnmoreka [JOK
29 U cradble AMeKTpoauThl. CTeneHb

JIACCOIAAIIN

https://m.edsoo.ru/5f766bdf
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Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bubmuorexa [JOK

30 pactBopoB. BogopoHsiii mokaszarens (pH) https://m.edso0.ru/3966cag9
pacTtBopa
I'maponus coneit. Peakiuu, nmpoTekaronume B bu6mmoreka [IOK
31
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 ")I()I/IMI/IIIGCKHe ;)eaKuI/m B pacTBOpax bubmmorexa LIOK
\ https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxHelme OKHCITUTENN U bubmorexa [JOK
https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bubnnorexa [HOK
Oananca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [JOK
BEICCTB https://m.edsoo0.ru/93fh97d2
36 Pemenne 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmoreia LIOK
https://m.edso0.ru/5afa265d
38 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
Teme "XuMHYECKHE peakiuu' https://m.edso0.ru/c161eh85
KonTponbHas pabora no teme "Xumuueckue bubnnoreka [JOK
39
peakiun” https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerasuios B [lepunoanyeckon
40 CHUCTEME XUMHUYECKHUX 351eMeHToB []. U. bubnuorexa [JOK
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3NYECKHE CBONCTBA HEMETAJIIIOB
41 AnnoTponusi HeMeTaJlIoB (Ha mpuMmepe bubnuorexa [IOK

KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

https://m.edsoo.ru/ef92c91c
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Bonopon: nmonydenue, puandeckue u

bubmuoreka [JOK

42
XMMHUYECKHE CBOMCTBA. ['MIpuipl https://m.edso00.ru/0aa8f613
T : §)
45 | nomysems, dumemeorne n tamnne BuGorera LIOK
‘ ’ https://m.edsoo.ru/4e223795
CBOICTBa
T .B 7|
POACOACPAM a https://m.edso0.ru/6b3255e6
raJIOr€HOB
JIab 3]
o | Do o ot
Y P . https://m.edsoo0.ru/6971aca4
TaJION€HOB U UX COCIUHEHUN
I1 0 Ne 4. P
% | oxenepmcnTammx sy o toxe BuGorera LIOK
" P \ A https://m.edsoo.ru/8b26fecd
T"aymorensl
Kucnopon: nabopaTopHbie ¥ MPOMBIIIIJICHHBIE
CIOCOOBI MOyUeHusl, PU3nyecKue u bubnuoteka [JOK
47 N
xuMuueckue cBocta. O30H. [IpumeneHue https://m.edsoo.ru/c8abc36a
KHCIIOPOJIa U 030HA
48 OKcHOBI U IEPOKCUIBI bubmorexa HOK
A p a https://m.edso0.ru/5c¢8816a0
49 Pertenuie 3agau pa3siIn4HbIX THIIOB bubmorexa [JOK
At p https://m.edsoo.ru/2b6d8h4b
Cepa: s o
50 | momytcsmts, durmmmccione 5 xmmmmeckns BuGmorera LIOK
‘ ’ https://m.edsoo.ru/46afae16
CBOMCTBa
bubmuorexa [JOK
51 C ,
CPOBONOPOA CyJ'IL(I)I/II[BI httDSZ//m.EdSOO.I’U/7C875999
59 Kucnoponcoaep:xaiue COeAUHEHNSI CEPBI. bubnuorexa [IOK

Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI
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ITpakTuyeckas pabora Ne 5. Pemenue

bubmuorexa [JOK

53 "C
3§cnepHMeHTaJiLHHx 3anad o reme "Cepa u https://m.edsoo.ru/0afbo5e4
e€ coeIMHCHUS
A3oT: eHue e 0
| e e
J X https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIbI
55 Kucnopoaconepxaiiye coequHEHHS a30Ta. bu6mmoreka [IOK
OCO0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeneHue a3ota U €ro COeAMHEHUH. bubnuorexa [JOK
A30THBIC yI0OpeHUs https://m.edso0.ru/129f5059
D : , 0
ocop: HAXOXKJECHUE B IPUPOJIE, CITOCOOBI BuGmiorexa LIOK
S7 MOJTy9CHUsI, QU3HUECKUE M XUMUICCKHEC
M https://m.edsoo.ru/9a6b43ec
cBoricTBa. @ochuasl u hochun
58 Oxcunsl hocdopa, pochopconepxaine bubnnoreka [JOK
kuciaoThl. Comu pochOpHOIt KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue pocdopa u ero coenMHEHUIA. bubnuotexa [JOK
docdopHbie yaoOpeHHs https://m.edsoo.ru/a218070a
IT 6ota Ne 6. P
60 SKI::?II;TTI\:;:II;::HF;,?{L?;Za oaq n: I::;ZI f:'A30T u Brbmiorexa LIOK
P 8 \ https://m.edsoo.ru/8175ac3f
dbochop 1 ux coenMHEHH
Y :
61 NS Ha’e‘o"gﬂe‘*ge z“p“piﬂi’ e Bu6morexa LIOK
JIOTPOITHBIE MOU(PUKAIINN; GU3HUECKUEC U
P f[ B https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
Oxcun yriepona(ll), okcun yriepona(1V), bubnmoreka [JOK
62 "
yroJjibHasi KUCIIOTa U €€ COoNu https://m.edsoo.ru/dba58adf
bub OK
63 Pemenwue 3a1a4 pa3TuIHBIX THITOB nonmoreka L1
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Kpemuuii: Haxox1eHuE B MPUPOJIE, CIIOCOOBI

64 MOJTy4eHUsI, QU3HUECKUE U XUMUICCKHEC bubmorexa LIOK
M ’ https://m.edso0.ru/143558ab
CBOICTBa
65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA, bubnuorexa [JOK
CHJIMKATBHI https://m.edsoo0.ru/3170e7bl
[IpumeHeHne KpeEMHHUS U €ro COSTMHEHU M. bubmmorexa LIOK
06 CTeKJ10, €ro HojydYeHue, BUIbI CTEKIIA htips://m.eds00.1/393cdach
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmmoreia LIOK
https://m.edsoo.ru/b624f801
68 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnuorexa [JOK
teme "Hemeramsr" https://m.edsoo.ru/6e864db5
69 Kontponbnas padora no teme "Hemeramibr" bubmmorexa LIOK
https://m.edso0.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIBHOM padoThI, bubnnorexa [HOK
KOPPEKIIUS OIIMO0K https://m.edso0.ru/2b7e9510
[Tonoxenne meramios B [lepuoanyeckoin
71 CUCTEME XUMHUYECKUX DJIEMEHTOB. bubnuoteka [JOK
OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109€K aTOMOB METaJJIOB
O6mue ¢puznyeckue CBOMCTBa METAIIOB. bubnmnoreka [JOK
72
[TpuMeHeHre METAIIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
bubmuorexa [JOK
73 Crnasel MeTaiuioB. Kopposust MeTanioB https://m.eds0o.ru/42b872e3
74 Pemrenne 3amay pa3nuMyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUA Psi/I HAMPsKEHUH BuGmorexa [OK
75 MeTaiioB. O0IIHe criocoObl MOMyYeHUs

METAaJIJIOB

https://m.edso0.ru/94eb377a
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OO6mmas xapakrepucTuka meramioB |A-
rpyms! lleppoauyeckon cucTemMsl
XMMHYECKUX 31€MEHTOB. HaTpuil n kanuii:

bubmuorexa [JOK

76 mojiyucHue, GU3NIECKUE U XMMUYIECKHE https://m.edsoo.ru/e12c26b3
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
HUX COeOUHEHUN
Oo6mas xapakrepuctuka metamioB [1A-
rpyms! lleprpoauyeckon cucTemMsl

77 XUMHUYECKUX DJIEMEHTOB. Maruuii U KaiabllUi: bu6mmoreka [IOK
oJIy4eHue, PU3MIECKUE U XUMHUCCKHE https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
UX COEOUHEHNN

78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS Bubmiorexa LIOK

https://m.edsoo.ru/c74bfae9

79 AroMuHUN: TIony4YeHue, GU3NIeCKue U bubnuorexa [JOK
XMMHUYECKHE CBOMCTBA, IPUMEHECHUE https://m.eds00.ru/0e79b266
AmMpoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCHIA aJIFOMUHHS, bu6nmoreka [JOK
THJIPOKCOKOMIUICKCHI aTFOMHHHS, NX https://m.edso0.ru/5d12d318
MIPUMCHCHHE

81 Pemenne 3a1a4 pa3nudyHbIX TUIIOB
[IpaxTnueckas padora Ne 7. Pemenue

82 SKIlHepI/IMeHTaJII;)HBIX 3aJa4 10 TeMe Brbmiorexa LIOK
" " https://m.edsoo.ru/27a4af43

MeTauTel TJIABHBIX TTOATPYIIT

OO1mas xapakTeprCcTUKa METaJIOB

83 no6ounbIx noarpynn (b-rpymnm) bubnnorexka [JOK

[Teproauueckoit CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB

https://m.edso0.ru/610d7431
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DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bubmuoreka [JOK

84
U €r0 COCTMHEHUI, NX IPUMEHCHUE https://m.edso00.ru/9911bef3
B i .
8 Tepanranar kan, cro oxcneine bimorera LLOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
® .
I
A ] Y https://m.edsoo.ru/1b7{8741
MIPUMEHEHHE CIUIaBOB XKelle3a
87 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA MEJIU U bu6mmoreka [IOK
e€ COCTMHCHUH, MX IPUMECHEHHUE https://m.edsoo.ru/2bc0f954
® .
| Smren e e s
A ’ P ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
I1 6ota Ne 8. P
B oxencpivesTanH 33 10 Teve bimorera LIOK
P 8 https://m.edsoo.ru/a6e352ea
"MeTtanisl M0OOYHBIX oArpymnm"”
90 Pemrenue 3anau pa3nuyHbIX TUIIOB bubmorexa LIOK
Aap https://m.edsoo.ru/a8b83d83
o1 O06001eHre 1 cucTeMaTu3aIus U3y4eHHOTO bubnuorexa [JOK
Mmarepuaina 1o teme "MeTasuisr" https://m.edso0.ru/e91fe975
bu6nmoreka [JOK
92 K 0 "M "
OHTpOIIbHAs paboTa mo TeMe "MeTasl https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON padOTHI, bubnmoreka [JOK
93
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
P 0 i
o | s eyt
P ! https://m.eds00.ru/080fe1f0
HAyYHBIX METOJIaX UCCIICIOBAaHUS BEIICCTB
95 Hay4nble IpUHIKIIBI OpraHUu3aluu bubnuorexa [IOK

XUMHYECKOT'O IMTPOU3BOJCTBA.

https://m.edsoo.ru/2e45a44f
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[TpoMbIeHHbIe CTIOCOOBI TOTYYEHUS
Ba)XKHEHUIIINX BEIIECTB

96 XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH 1 bubnmuorexa [JOK
Cpeibl M €r0 MOCIIEACTBUS https://m.edso0.ru/9f11bf51
97 XuUMHUS U 310pOBbE YEIIOBEKA. 1 bubmumorexa [IOK
JlekapCTBEHHBIE CPECTBA https://m.edsoo.ru/a6552721
98 Xumust nuiy. Poiib XuMuu B 00ecIieueHUH 1 bubmuorexa [JOK
MUIIEBOM OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u nap@roMepHbIe CpeCTBa. 1 bubmuorexa [JOK
beIToBas Xumust https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTENILCTBE. BaxkHeIme
100 CTpOI/ITeJ'ILHII)Je U KOHCTPYKIIMOHHBIE 1 Bubmiorexa LIOK
https://m.edso0.ru/61e69003
MaTepuaIbl
101 XWMUS B CEIIBCKOM XO35HCTBE. 1 bu6mmoreka [IOK
Opranuueckre 1 MUHEpaJIbHbIC YI00peHHUs https://m.edsoo0.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 1 bubmuorexa [JOK
TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUSA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHMS

Kon
NpoBepsIeMoro
TpedOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM Pe3yJbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1

Bnanenne cucreMoil XMMUYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:

11

OCHOBOIIOJIATalollMe TOHATUA  (XMMHUYECKUMH  DJIEMEHT, aToM, MH30TOIIbI,
ANIEKTPOHHAs 000JI0YKA aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAI ATOMOB, OCHOBHOE
U BO30YXIEHHOE COCTOSHHE  aroMma, HOH, MOJIEKYJd, BaJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKUCIEHMSI, XUMHYECKast CBSI3b (G- U T-CBS3b,
KpaTHbIE CBA3M), THOpUAN3AIMS aTOMHBIX OpOUTAalIel, KpUCTauInyecKas peleTka,
MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 00BEM, MOJISIpHasl KOHLIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMbI), KPUCTAUIOTUAPATHI, YIJIEPOJHBIA CKEJeT,
(GyHKIMOHAIbHAs TPYINA, paJuKajl, U30MEphl, CTPYKTypHas (Gopmyia, U30Mepust
(cTpyKTypHasi, reoMeTpuueckasi (LKC-, TPAHCU30MEpUs), TOMOJOTUYECKUI P,
TOMOJIOTH,  YIJIEBOJOPOJbI, KHCIOPOA- M  a30TCOACpXkalle COeAMHEHUs,
OMOJIOTHYECKH AaKTHBHbIE BellecTBa (YIJE€BOJbI, KHUPBI, OENKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPEKHHT,
pUGOPMUHT, THUIBl XMMUYECKUX pPEaKIHUH (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U SHAOTEPMHUECKHE, PEaKIMM MOHHOTO OOMEHAa, TOMO- U TeTepOreHHBbIE,
oOpatumble ¥  HEOOpaTUMBbIE), PACTBOP, OJEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ JUCCOLMAIUS, CTENeHb  JIMCCOLMALMU,  OKUCIMUTED,
BOCCTAaHOBUTENb, D3JIEKTPOJIN3, CKOPOCTh XUMHUECKOH peakluu, XUMHUYECKOEe

paBHOBECHE)

1.2

1.3

TEOPHH U 3aKOHBI (TEOPHUsS XMMHUYECKOTO CTPOEHHs opraHuyeckux Bemects A.M.
BytnepoBa, Teopus 31EKTpONMTHYECKON auccounanuu, llepnoanuecknii 3akoH
J.W1. MeHnneneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3BIK XWMMHHU, MHPOBO33PCHYCCKUC 3HAHUA, JICKAIIHUE B OCHOBEC IMTOHUMAaHUA
IPUYUHHOCTY U CHUCTEMHOCTM  XMMHMYECKHX  SIBJICHHM, COBPEMEHHBIE
IPEJICTaBICHUsT O CTPOEHUU BEIIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM U
HAaIMOJIEKYJIIPHOM YPOBHAX

IPEJICTABICHUST O MEXAaHM3MaX XMUMHYECKHX pEaKUui, TEPMOAMHAMUYECKUX H
KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX HUX MNPOTCKaHHA, O XMMHUYCCKOM PaBHOBECHUMH,

JUCIICPCHBIX CUCTEMAX

14

(dakToNOrMYecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHHH U O€30MacHOM
WCTIOJIb30BAaHUHU BAKHEUIINX HEOPTaHUYECKUX U OPTraHMUYECKUX BEIIECTB B OBITY U

HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA
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o0mue HayuyHble TNPUHIMIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha mpUMEpe

Lo MIPOM3BOJICTBA CEPHOU KHUCIIOTHI, aMMHAKa, METaHOJIa, IepepabOTKU He(PTH)
2 CdopMUpoBaHHOCTH YMEHUI BBISBIIATD:
XapaKkTepHble TPU3HAKK U B3aUMOCBS3b H3YYCHHBIX MOHITHUH, NPUMEHSThH
2.1 COOTBETCTBYIOIINE MMOHSATHUS MIPHU ONKUCAHUU CTPOCHUS U CBOWCTB HEOPTraHMYECKHUX
Y OpPraHWYECKUX BEUIECTB U UX MPEBpaALICHUN
B3aMMOCBSA3b XMUMHUYECKUX 3HAHUU C TMOHATUSMU U MPEACTABICHUSAMH APYTUX
2.2 OpeaMETOB sl 0oJee OCO3HAaHHOTO IMOHMMAaHHUS M OOBSICHEHHS CYIIHOCTH
MaTepHaIbHOTO €IMHCTBA MHUPA
3 CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:
HAaWMEHOBAHMS XUMUYECKUX COSUHEHUN MEXTYHAPOIHOTO COI03a TEOPETUUECKOM
3.1 U TPHUKIAJHON XMMHUU WU TPUBUAIbHBIC HA3BAHUS BEIIECTB, OTHOCALIUXCA K
M3YYECHHBIM KJIaccaM OPraHMYECKUX M HEOPTraHMYECKUX COSIMHEHHMA
XUMHUYECKYI0 CHUMBOJIMKY JJiIsl COCTaBlieHUs (pOpMys HEOpPraHWYECKUX BEILECTB,
3.2 MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAUIEHHBIX M CKEJIETHBIX)
(GbopMyJ1 OpraHUYEeCKUX BEIIECTB
4 CdopMupoBaHHOCTH YMEHHS KJIACCU(DUITUPOBATH:
41 HEOPTraHMYECKHE BEIECTBA, CAMOCTOSTENILHO BRIOMPATh OCHOBAHUS U KPUTEPHUH ISt
' KJ1acCU(UKAIMN U3yYaeMbIX XUMUYECKUX 0ObEKTOB
42 OpPraHMYeCKHEe BEIIECTBA, CAMOCTOSTEIILHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS
' KJ1acCU(UKAIMN U3yYaeMbIX XUMUYECKUX 0ObEKTOB
M0 PA3JIMYHBIM TMpHU3HAKaM (YHCITy W COCTaBy PEArupyIOIIMX BEIIECTB, TEIIJIOBOMY
4.3 3¢ deKTy peakiyy, MU3MEHEHUIO CTeleHel OKHCICHUS 3JeMEHTOB, 00paTUMOCTH
pEaKIny, YJacTHIO KaTanu3aropa)
CdopMupoBaHHOCTh YMEHUSI XapaKTEPU30BaTh dJIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM M BO30YXIEHHOM COCTOSIHMM) U MOHOB XMMHUYECKUX dJIeMeHToB 1 — 4
5 nepuonoB Ilepmommueckoit cucrembl J[.M. MenneneeBa M WX BaJCHTHBIE
BO3MOYKHOCTH, HCIONB3ysA TMOHATHS S-, p-, d-3JIeKTpOHHBIE OpOUTAIH,
SHEPreTUYECKHe YPOBHU
5 CdopmupoBaHHOCTE YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COSAMHEHU TI0 IEPUOAaM U TPYIIIaM
7 CdopMUpOBaHHOCTh YMEHHSI COCTABIATH ypPaBHEHUS XHMHUYECKUX pEaKIud u
pacKpbIBaTh UX CYLIHOCTb:
71 OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUNA  MOCPEACTBOM  COCTABJICHHS

AIIEKTPOHHOTO OanaHca 3TUX peakLuit
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7.2

7.3

8.1

YPaBHEHUs pPEaKUMH pPA3IMUYHBIX THUIIOB; IOJIHBIE M COKpAIlEHHbIE YpaBHEHUS
peakuuit HFOHHOro 0OMeHa, yUUTHIBas yCIIOBUS, IPU KOTOPBIX 3TU PEeaKLUU UAYT 10
KOHIIA

peakuuil  TUApPONIM3a, peakuuid  KoMIuleKcooOpa3oBaHHs (Ha  mpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

Ha KOHKPETHBIX MPUMEpPaxX XapaKTep 3aBUCMMOCTH PEAKI[MOHHOHM CIIOCOOHOCTH
OpPraHMYECKUX COCAMHEHMM OT KPAaTHOCTH U TUIA KOBAJEHTHOW CBA3M (G- U T-

CBSI3I/I), B3aUMHOT'O BJIMSAHUA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIAX, a4 TAKKC OT

0COOEHHOCTEN peaiu3anuu pasiIM4YHbIX MCXaHHU3MOB ITPOTCKAHU peaxunﬁ

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMHU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKuHﬁ

CdopMUpOBaHHOCTh YMEHHUSI XapaKTEpU30BaTh COCTaB U BaKHEWIIUE CBONCTBA
BELLECTB, MPUHAJICKAIINX K ONPEAEIEHHBIM KJlaccaMm W TpyIIaM COEIMHEHUI
(TpoCThIE BEIIECTBA, OKCU/IBI, THIPOKCHUIBI, COJIHU; YTIIEBOIOPOIbI, TPOCTHIE (PUPHI,
CIUPTHI, PCHOJIBI, ATBJICTH/IBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC d(HUPHI,

JKUPBI, YTIIEBObI, AMUHBI, AMUHOKHUCIIOTHI, OEJIKH)

10

CdopmMupoBaHHOCTh YMEHUS NMPOBOJIUTH PAcu€Thl MO XUMUYECKUM (hopMmyrnaM U

YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C UCITIOJIb30BAHHEM (I)I/I?»I/ILIGCKI/IX BCJIIMYNH:

10.1

10.2
10.3
10.4

MacCChbl (O6’béMa, KOJIMYCCTBA BeIJ_[eCTBa) npoaAyKTa pe€aknuu, €CJIu OJHO U3
HCXOJAHBIX BCIICCTB AaHO B BHJAC pacTBOpa C OHpeHCHéHHOﬁ MacCOBOM JoJeH

PacTBOPEHHOTO BELLIECTBA WM JaHO B U30BITKE (MMEET IPUMECH )
MaccoBOM WM 00BEMHOM JI0IH, BBIXOJIA MMPOIYKTA PEAKIINU
TerI0BOTO 3¢ (DheKTa peakiui

00BEMHEIX OTHOIICHHUI Tra30B

10.5

M0 HAXOXKACHUIO XUMUYIECKOH (hOPMYJIBI BEIIECTBA

11

Bnanenne cucremol 3HaHUN O METOJAX HAYYHOTO MO3HAHUS SIBJICHUI IPUPOMBI,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHME MPHUMEHTh 3TH 3HAHUS IIPU
HKCIEPUMEHTAIBHOM MCCIIEJOBAHUU BEILECTB M JUII OOBSCHEHHS XHUMHUYECKHX
SABJICHUM, IMEIOIIUX MECTO B IPUPOJIE, MPAKTUYECKOMN ESITEIBHOCTH YEIOBEKa U B

OBCEIHEBHON KU3HU

12

CdopMupoOBaHHOCTh YMEHHUSI TPHUMEHSTH (MCIOJIb30BAaTh) 3HAHUS O COCTaBe M
CBOWCTBaX BEHIECTB JJISI KCIEPUMEHTAILHOW MPOBEPKU THMIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX PEAKIM U MPOTHO3UPOBAHUS
BO3MOXXHOCTEH MX OCYIIECTBJICHUS; CHUCTEMHBIE XUMHUYECKHE 3HAHUS s

OOBSICHEHUS! U TIPOTHO3UPOBAHMS SBJICHHUM, HMEIOIIUX €CTECTBEHHOHAYYHYIO
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HpUPO.LY; VISl IPUHATHUS TPAMOTHBIX PEUICHUH MPOOIeM B CUTyalUsX, CBSI3aHHBIX C

XUMUEN

13

ChopMUpOBaHHOCTh YMEHHS IUIAHUPOBATh W MPOBOJUTH  XUMHUUYECKUN
9KCIIEPUMEHT (TOy4eHHE U U3yUYEeHHUE CBOMCTB HEOPTaHMUECKUX U OPraHUYEeCKHX
BEILLECTB, KAYECTBEHHbIE PEAKUHUU YIJIEBOJOPOJAOB pPa3IUYHBIX KIIACCOB H
KHCIJIOPOJICOACPKAIINX OPTaHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1ad MO PACMO3HABAHUIO HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB) C
coOirofieHreM IpaBuil 6€30MacHOro 0OpaIleHus ¢ BelleCTBaMU U J1a00paTOPHBIM
o0opyzaoBanueM; (QOpMYyJIUpOBaTh LEIM HUCCIEAOBAHUSA;, MPEICTABIATH B
pa3audHOi (opMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATHL M OIECHUBATH HX

JIOCTOBEPHOCTb

14

ChopMUpPOBaHHOCT, ~ YMEHHUS  OCYILECTBJIATH  LIEJICHANPABICHHBIM  IOUCK
XUMHUYECKOW MH(OPMAIUU B Pa3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4Has
JaUTEepaTypa, CpelcTBa MaccoBodM HHQOpManuu, ceTth VHTepHEeT u Jpyrue),
KPUTUYECKH aHAM3UPOBATh XUMHUYECKYI0 HH(]oOpMmanuio, mepepadarbiBath €€ U

MCIIOJIb30BaTh B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a/1aueit

15

CpopMupOBaHHOCTh yMEHHSI TPOTHO3UPOBATH, AHATU3UPOBATH W OLIEHUBATH
MHOOPMALIUIO C TIO3UIUI IKOJIOTUYECKON OE30MacCHOCTH TOCEACTBUM OBITOBOM U
MIPOU3BOJICTBEHHOH JESITEIHbHOCTH YeIOBEKa, CBA3aHHOM C TepepabOoTKOIl BEIEeCTB;
chOpMHUPOBAHHOCTh YMEHHI OCO3HaBaTh OIMACHOCTh BO3ACUCTBUS HA JKUBBIC
OpraHu3MbI OHpGI[GJ'[éHHI:IX BCIICCTB, ITOHHMAasl CMBICJI IIOKa3aTeiId Hpe}leHBHOﬁ

I[OHYCTHMOﬁ KOHIOCHTpAMH, U IMOACHATH Ha MNpUMEpPAX CIIOCOOBI YMCHBUICHUA U

NpeaoTBPALICHUA UX BPEAHOT'O BO3JICMCTBUS Ha OpTraHu3M YCJIIOBCKA

HNEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D 110 XUMHUHU

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

11

TCOpCTH‘lCCKI/IC OCHOBBI XMUMHH

Crpoenue BeniectBa. CoBpeMeHHast MOJIENb CTPOEHUSI aToMa. PacnipeneneHue 3J1eKTpOHOB
[0 JHEpreTHuYeckuM YpoBHsAM. Kiaccudukanus XUMHUECKUX 371eMeHTOB. OCOOeHHOCTH
CTPOCHUSI JHEPreTHYECKUX YpoBHEHl aTomMoB (S-, P-, d-aixemeHToB). OCHOBHOE U
BO30YKIEHHOE COCTOSIHHUSA aTOMOB. OJEKTpPOHHas KoHpurypamusi aroma. BaneHTHbIe

QJICKTPOHBI

1.2

[Tepuonuueckas cucteMa xumuueckux siemMenToB .M. MenneneeBa. @U3n4eCKuil CMbICTT
Ilepuonnueckoro 3axkona /[.M. Menneneesa. IIpuuvHbBl ¥ 3aKOHOMEPHOCTH WU3MEHEHUS
CBOWCTB AJIEMEHTOB M WX COEJUWHEHHUH MO TNepuojaM M TpyliaMm. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB IMPOCTBIX BELIECTB, BOJAOPOJHBIX COECAUHEHMM, BBICIIUX OKCHAOB H

TUIPOKCHUIOB
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1.3

BanentHocts. DnekTpooTpunareabHOCTh. CTENeHb OKUCICHUS

Buasl xumuueckoil cBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) U

MexaHu3Mbl €€ oOpaszoBaHusA. MexXMOJeKyIsIpHble B3auMojeicTBus. Bemiecta

L4 MOJIEKYJISIPHOIO ¥ HEMOJEKYJISPHOTO CTPOCHHs. THUIbI KPUCTAUIMUECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELLIECTB OT THIA KPUCTATUINYECKOU PEILIETKU
15 Xumuueckass peakuus. Knaccupukanuss XMMHUYECKHX pEakiuil B HEOPraHWMYECKOW u
' OpPraHMYECKON XMMUU. 3aKOH COXPaHEHUsI MacChl BELIECTB
1.6 CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB
1.7 TeroBbie 3¢ HEKTh XUMUYECKUX peakiiil. TepMOoXuMUYecKre ypaBHEHHS
18 OO6parumbie peakuuu. XUMHUYecKoe paBHoBecue. DaKTOPHI, BIMAIONINE HA COCTOSHUE
' xuMuueckoro pasHosecus. [Ipunuun Jle Hlarense
OnexTponutnyeckas aucconuanus. CuibHble U cinalble 31eKTponuThl. Cpena BOJHBIX
1.9 pacTBOPOB BEUIECTB: Kucias, HEUTpalibHasl, 1menouHas. CreneHp auccounanuu. Peakuuu
HMOHHOTO 0OMeHa
1.10 IMuaponus coneli. MonHoe nmpousBeneHue Boabl. Bogopoaubii mokasarens (pH) pacTtBopa
CrocoObl  BbIpaKEHUS KOHIICHTPAIMM PAacTBOPOB: MaccoBas [0Ji1 PAacTBOPEHHOTO
1.11 BEIIECTBA, MOJSIpHAs KOHIEHTpanus. HachlllleHHble W HEHACHIIEHHBIE PAaCTBOPHI,
pactBopuMOCTh. KprcTamioruapaTsl
112 OxuCaNTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [loBeaeHne BemiecTB B cpefax ¢ pa3sHbIM
' 3HaueHueM PH. Mertoabl 351eKTpoHHOrO OanaHca
1.13 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTAHMYECKON XUMUH
2.1 Knaccugukanus Heopranndeckux coeinHeHnii. HomeHknaTtypa HeopraHn4eckux BelecTB
XUMUYECKHE CBOMCTBA BAXHEHMIIUX METAJUIOB (HATPHUH, Kaluii, KaJblUi, MarHui,
2.2 AIIOMUHUM, IUHK, XpOM, Kele30, Melb) U X coeAuHeHui. O6mue crnocodsl NoTydeHus
METaJJIOB
XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (Tajlor€HOB, cepbl, a3oTa, (ocdopa,
2.3 yIJieposia M KPEMHHS) M HX COEAMHEHHH (OKCHIOB, KHCIOPOICOAEPKAIIMX KHCIIOT,
BOJIOPOJHBIX COCTMHEHH )
2.4 I'enetrnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAISKAIINX K PA3IMYHBIM KJlaccam
95 #HH#Par### nenTudukanust HEOPraHMIECKUX coequHeHn. KauecTBeHHbIE peakIuy Ha
' HEOpPraHUYECKUE BEIIECTBA U HOHBI
3 OCHOBBI OPraHUYECKON XUMUU
OCHOBHBIE MOJIOKEHUS] TEOPUU XUMHUUECKOIO CTPOEHMSI OPraHU4ECKUX COeAMHEHUNH A.M.
3.1 BbytnepoBa. YriepoaHblil CKelIeT OpraHndeckoi MoJeKyibl. KpaTHOCTh XMMHUYECKOH CBA3H.

S- U p-cBs3M. SP3-, SP2-, Sp-rubpuan3anu opOUTaseii aTOMOB yryiepojaa. 3aBUCUMOCTD
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CBOMCTB BELIECTB OT XUMHUUYECKOI0 CTPOCHHUs MOJIEKYJI. ['omoitoru. I'oMosornueckuit pszu.

N3omepus u uzomepsl

3.2

[TonsTre o pyHKIMOHATBHOM rpymine. OpueHTamoHHbIe 3P PEKTH 3aMecTUTeNeH

3.3

3.4

3.5

Hpe,Z[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(l)I/IKaHI/II/I OpPraHNM4Y€CKUX BECHICCTB. HOMCHKJ'IaTypa OpraHu4€CKUuX
COG,Z[I/IHCHI/Iﬁ (CI/ICTeMaTI/ILIeCKaH) N TpUBHUAJIBHBIC HAa3BaHUA BayKHEHIITNX HpeﬂCTaBHTeHCﬁ

KJIaCCOB OPraHUYCCKNX BCIICCTB

CBoOOgHOpaANKANBHBI W HMOHHBIA MeXaHu3Mbl peakuuu. Ilonsarue o Hykieodune u

anekrpoduie. [Ipasuno MapkosuukoBa. [IpaBumo 3aiiiieBa

Ankanbl. XUMHUYECKHE CBOMCTBA aJKaHOB: TaJOT€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PA3JI0KEHHUE, KPEKUHI, H3oMepusanus, ropeHue. llomydeHune ankaHoB.
[ukmoankanel. Crienuduka CBOMCTB MUKIOATKAHOB C MAJBIM pa3MepoM IuKia. Peakiumn

MNPpUCOCAUMHCHHUA U PAITUKAJIBHOI'O 3aMCIICHHA

3.6

3.7

3.8

3.9

Ankenpl. XWMHYECKHE CBOMCTBA: p€akiiuyu  IPUCOCINHCHUA (FaJ'IOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUC, ruaporajorcHupOBaHucC, ruap aTaI_[I/ISI), ropCHus, OKHUCJICHUA nu

nosimMepu3anuu. [IpombliuieHHbIE U 1a00paTOPHBIE CLIOCOOBI MOTYUYEHHS AJIKEHOB

AJ'IKa,I[I/IeHH . XUMHYECKHE CBOMCTBA AJIKaAUCHOB: pe€aKuuun IMPUCOCANHCHUA

(ruapupoBaHue, TaJIOTEeHUPOBaHUE), TOPEHUs U nosnMepu3anuu. [lonyuenue ankaaueHoB

AnkuHbl. XHWMHUYECKHE CBOMCTBA: pPEAKUUM MPUCOEAUHEHHUS (TaJOT€HUPOBAHUE,
TUAPUPOBAHUE, TUAPATALINS, THAPOTATIOTCHUPOBAHNE) KaK CITOCOO MOMYyYEeHUS TTOJIUMEPOB
U IPYTrUX IOJIE3HBIX NMPOAYKTOB. Peakuuu 3amelneHus. ['opeHue aneTuneHa Kak MCTOYHUK

BBICOKOTCMIICPATYPHOTO INIAMCEHU IJIA CBAPKU U PE3KH MCTAJIJIOB. HpI/IMeHeHI/Ie alicTUJICHa

Apenbl. XuMHUYECKHe CBOMCTBa O€H30i1a: peakIu JIEeKTPOPHUILHOTO 3aMelIeHHUs,
npucoeAruHeHus (TUIpUpPOBaHKE, TajloreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XUMUYECKUX CBOUCTB Tonyosna. [lomyuenue 6enzona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
ctupouta. [Tomumepusanus crupoia. CriocoObl TIOTyYeHUST U PUMEHEHUE apOMaTHISCKUX

yTJIEBOJJOPOJIOB

3.10

3.11

Cruprel. [IpenenbHble OJHOATOMHBIE CIIUPTHI. XMMHAYECKHE CBOMCTBA: B3AMMOJIEHCTBUE C
HaTpUEM KakK CIIOCOO YCTaHOBJIECHHUS HaJIMYMs TUIAPOKCOTPYMIIbI, C TalOr€HOBOAOPOAAMU
KaK crnoco0 TOJy4YyeHUs pacTBOPUTENEH, BHYTPU- M MEXKMOJEKYJsSIpHas JAeTUApaTarus.
Peakuust ropenus. [lomydenue sTaHona: peakiusi OpOXKEHHS TJIOKO3bI, THJpaTalus
STWIECHA. DTWJIEHITIMKONIb U TJIMIEPUH KaK MPEACTaBUTEIN MPEAEIbHBIX MHOIOATOMHBIX

CIIMPTOB

®enon. XuMHUECKHe CBOWCTBa (eHoNa (peakiuu C HATpUEM, THAPOKCHIOM HATPHS,

opomom). [Tonydyenue penona

3.12

Anpaeruapl.  XUMHMUYECKHE CBOWMCTBA NPEIENbHBIX  AIbJAETHAOB: THIPUPOBAHMUE;
KayeCTBEHHBIE peaKIMi Ha KapOOHWJIBHYIO TPYHIy (peakimus «CepeOpsHOro 3epKaliay,

B3aumozeiicteue ¢ rtuapokcugom wMeau (1), TlomydyeHuwe mnpenenbHBIX adbICTHIIOB:
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OKHCJICHHUC CIIMPTOB, TUApAaTalusa alCTUJICHA. AI.[CTOH KaK MpCcACTABUTCIIbL KCTOHOB.

Oco0EHHOCTH peaKIMK OKMCIICHHSI alleTOHa

3.13

KapOoHoBbIE KHCTOTBI. XUMUYECKUE CBOMCTBA MPEJEIIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KUCHOT. OCOOEHHOCTH XMMMYECKHMX CBOHCTB MypaBbMHOH KucioTsl. Ilomyuenue
IPEJEIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIJIOT: OKHMCICHHME aJIKaHOB, AaJIKEHOB,
MEPBUYHBIX CIHUPTOB, aJbJACTHIIOB. Bricimne mpenensHble U HempeaeibHble KapOOHOBBIE

KHCJIOTBI

3.14

Croxuble 3QupsI 1 kupbl. CriocoObl TOTYYEeHUs CI0KHBIX 3(pupoB. OOpaTUMOCTD PeaKLIUU
srepupukanuu. IlpuMeHeHue CHOXKHBIX 3SGUPOB B MUINEBOM M  napdromMepHOH
IPOMBIIIICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(Upbl INIUIEpUHA M BBICHIMX KapOOHOBBIX
KUCJIOT. XHMMHYECKHE CBOMCTBA JKUPOB: THIPUPOBAHME, OKucieHHE. ['maponus, wumm
OMBIJICHHE, JKUPOB KaK CIOCOO MPOMBIIIICHHOTO MOJYyYSHHsI COJIeH BBICIINX KapOOHOBBIX

KHCIOT. MBII4 KaK COJIM BBICIITNX Kap6OHOBbIX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA IJIIOKO3bI: PEaKLUU C Y4aCTUEM CIUPTOBBIX U alIbJETUIHON TPy
U MOJIOYHOKHUCII0e OpoxeHue. [IpumeHeHune riroKo3sl, €€ 3HaUeHUE B KU3HEAEATEIIbHOCTU
OpraHusma. Hucaxapunsr: caxaposa, MajbTO3a. BoccranaBnuBaromue  u
HEBOCCTaHaBIMBarolue aucaxapuabl. I'naponus qucaxapunos. [lonucaxapuasl: Kpaxma,
rimkored. CTpoeHHe MaKpOMOJIEKYyJl Kpaxmalia, IJIMKOTeHa U 1eiutoso3bl. dusnueckue
CBOMCTBA KpaxMaja M LEJUI0J03bl. XHMMHUYECKHE CBOMCTBA Kpaxmala: THApOJIN3,
KAueCTBEHHasl pPEAaKUUsl C HOAOM. XHMHUYECKHE CBOMCTBA ILEJUIIOJIO03bI: TUAPOJIN3,
noyiyueHue 3¢upoB UewIoa03bl. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHaxX (BHMCKO3a,

alleTaTHBIN MENK)

3.16

3.17

AMUHBI. AMUHBI KaK OpPraHUYeCKUE OCHOBAHUSA: PEAKIMU C BOAOW, KUCIOTAMH, PEaKIIHUs
ropeHus. AHWINH KakK MPEJCTaBUTENb apOMAaTUYECKUX aMUHOB. XHMMHUYECKHE CBOMCTBa
aHWIMHA: B3aUMOJICCTBUE C KUCIOTaMu, OpOMHOM BO/I0#, okucienue. [lonydenre aMiuHOB

AITKWJIIMPOBAHUCM aMMHUaKa U BOCCTAHOBJICHUEM HUTPOIIPONU3BOAHBIX YIJTICBOJOPOI0B
AMUHOKHCIIOTHI U OeNTKU. AMMHOKHUCIIOTHI KaK aM(pOTEpHbIe OPraHMYECKUE COCAUHEHHUS.
OcHOBHbIE aMHHOKHCIIOTBI, oOOpa3yromue Oenku. XHUMHUYECKHe CBONCTBa OEIKOB:

TUIPOJIN3, ACHATYpallks, KaYeCTBEHHbIE (LIBETHBIE) PEaKI[UU Ha OEJIKHU

3.18

3.19

CtpoeHue W CTPYKTypa TOJHUMEPOB. 3aBHCHMOCTh CBOWCTB IMOJMMEPOB OT CTPOCHHS
Mouekyd. OCHOBHBIE CIIOCOOBI MOMYYCHHSI BBICOKOMOJIEKYIISIPHBIX COCTUHEHUIN: peaKIiu

noJIMmMepu3aliu U MOJIMKOHACHCALIUH. Knaccmbmcaum{ BOJIOKOH

###Par## nenTudukanus opraHMuYeCKUX COeMHEHHIA. Perienne sKcrepuMeHTaTbHbIX

3ala4 Ha pacCliO3HaBaHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'eHeTnyeckas CB3b MEXKY K1acCaMU OPraHU4ECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumus B MoBcenHEBHOW ku3HU. [IpaBuia 6e3omacHOil pabOTHl C €IKMMHU, TOPIOYUMHU U

TOKCHUYHBIMH BC€UICCTBAMHU, CPEACTBAMU OBITOBOM XMMHH
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Xumusi U 300poBbe. XUMHUS B MEAULMHE. XUMHS U CEIbCKOE XO3AWCTBO. XHUMHUS B

MIPOMBIIIJIEHHOCTA. XUMUSI W DHEPreTHKA: MPUPOJHBIN M TOMYyTHBIA HE(TSIHON Ta3bl, MX

42 cocraB M ucnonas3zoBanue. CocraB HepTu M e€ nepepaboTka (IIPUPOAHBIE MCTOYHUKU
YIJIEBOI0POIOB)
XuMHSL U 3KOJOTHsl. XMMHUUYECKOE 3arpsi3HEHHE OKpPY’KaIoLIed Cpezbl U ero MOCIEeICTBHSL.
4.3 Oxpana ruapocdepsl, MouBbl, aTMOC(EpHI, PIOPHI U (hayHBI OT XMMUYECKOTO 3arpsI3HEHHUS.
[Tpobnema 0TX0J0B M TOOOYHBIX TPOAYKTOB. AJIbTEPHATHBHBIE HCTOYHUKH SHEPTHH
OOu1re npeacTaBIeHUs O IPOMBIIIICHHBIX CITOCO0aX MOTYYESHUSI XUMHUECKUX BELIECTB (Ha
44 IpUMepe MPOU3BOACTBA aMMMaKa, CEpPHOW KHMCIOThI). U€pHas M LBETHAss MeTauTyprus.
' Crexio U cwInMKaTHasi IPOMBINUIEHHOCTb. [IpombliienHas opranuueckas Xxumusi. CoIpbé
JUIS OPTaHUYECKOU MPOMBIIIIEHHOCTH
5 #i#HPar### Tunel pacu€THBIX 3a7a4
51 ###Par#t#PacuéTsl Macchl BelIECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJTUYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIINU BEIECTB
5.2 ##HPar##H##Pacuérel TeruioBoro s dexTa peakun
5.3 ###Par#H#PacuéTbl 00bEMHBIX OTHOILIEHUHN I'a30B IIPU XUMUYECKUX PEAKIIUIX
5.4 #i##Par##Pacuérel Maccel (00BEMa, KOJTMYECTBA BENIECTBA) MTPOIYKTOB PEAKITUH, €CITU
' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H#Par###PacuéTbl MaccoBOI WM 0OBEMHOM JTOJIU BBIX0JIA TIPOIYKTA PEAKIIMH OT
' TEOPETUYECKH BO3MOKHOTO
#H##Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTA PEAKIINH, €CITU
5.6 OJTHO U3 BEILECTB JIaHO B BUJI€ PACTBOpA C ONpeIeIEHHOM MacCOBOM J10J1el pacTBOPEHHOTO
BEIIeCTBA
57 #H#Par##PacuéThl ¢ UICTIOIB30BaHUEM MOHATUN «MACCOBAsI IOJIS», «MOJISIPHAs
' KOHIICHTPALIUSD), «PACTBOPUMOCTHY
##HPar###HaxoxieHue MOJIeKyJIIpHON (OPMYJIbI OPraHUYECKOTO BEIIECTBA IO €r0
5.8

INIOTHOCTU U MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOJAIIUX B €0 COCTAB, WUJIX 11O IMPOAYKTaAM

CTOpaHMsI
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