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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1mo XMMUU Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpamMmbl cpeanero obmero obpazoanus(POIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenonaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTHusl BocniuTanus B Poccuiickoit denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YIIIyOJIEHHOTO HW3Yy4YEHHs] 3aHUMAaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAY4YHOro oOpa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, NPOGUIBLHOTO OOY4YCHHS, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TakKe Ui MPOJOJKeHHs OoOydeHHss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHUS SBIISETCS OJJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe mo XMMUM Ha3Ha4eHHE mpeaMeTa «XHMHUS» MOJydaeT MOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUEeHUs U TPEOOBAaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. (CBHIETENHCTBOM TOMY SIBISIOTCS CIIEAYIOIIME BBHITOITHIEMBIC
POrpaMMOii 0 XUMUU (YHKITUH:
¢ uH(DOPMAIMOHHO-METOIMYECKAsl,  pealn3alusi  KOTOpOi  oOecreynBaeT  IOJTy4YeHHUE

NPEJCTAaBIICHUS O LEJSIX, COACPIKaHUM, OOIIeH CTpaTernu 00Y4YEeHHs, BOCHUTAHUS U PAa3BUTHS
00y4aromuxcst CPeICTBAMU TPEAMETA, H3Y4aeMOT0 B PaMKaxX KOHKPETHOTO MPOoduIIs;

® OpraHM3alMOHHO-TUIAHUPYIOMIAs, KOTOpas TMperyCMaTpUBaeT OINpeAeieHHe: MPUHIUIIOB
CTPYKTYpPUPOBAaHUSI M  TIOCIEIOBAaTEIbHOCTH  M3Y4eHHss  ydeOHOro  Mmarepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTePUCTHK;, TOAXOIO0B K (HOPMUPOBAHHIO
coJiepKaTelbHON  OCHOBBI ~KOHTPOJS M  OLIGHKM 0Opa30BaTeNIbHBIX  JIOCTH)KEHUH
oOyyaroImuxcsi B paMKax MTOTOBOM aTTecTalMu B (OpMe €AMHOTO0 TOCYAApCTBEHHOTO
9K3aMeHa M0 XUMHHU.

IIporpamma nuist yriiy0J¢HHOro U3y4eHUs1 XUMHUH:

® yCTaHABJIMBAET MHBAPHMAHTHOE IPEIMETHOE COJEp)KaHHe, 00sA3aTeNbHOE Ul W3Y4eHUs B
paMKax OTAEIbHBIX HMpoduiieil, mpeaycMaTpuBaeT pacipeaesieHue U CTPYKTYpUPOBaHHUE €To
0 KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3jienaM Kypca;

e 1aT MpPUMEpPHOE paclpeneieHne y4eOHOTO BPEMEHHW, PEKOMEHIIyeMOTO IS H3Yy4eHUs
OTJENBHBIX TEM;

e Tpe/UlaraeT MPUMEPHYIO MOCIEeNOBATEIBHOCTh M3YYEHUS Y4eOHOTO Marepuaja ¢ y4ETom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

e JaéT METOAMYECKYI0 MHTEpIHpEeTalHIo Lelel U 3a/1a4 U3y4eHHUs MpeaMeTa Ha YriayOoléHHOM
YPOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEAHEro o0Iero odpa3oBaHus,
COJZICPKATENIbHOM  XapaKTepPUCTUKU IUIAHHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHUS OCHOBHOIA
o0Opa3oBaTenbHOW  MporpaMMbl  cpenHero  oOmiero  oOpazoBaHust — (JIMYHOCTHBIX,



METanpeaIMETHBIX, TPEAMETHBIX), a Takke ¢ Y4€TOM OCHOBHBIX BHJOB Yy4yeOHO-
M03HABATENbHBIX JEHCTBHUI 00yYaroIerocs no OCBOCHUIO COJEpKaHuUs IpeMeTa.

I[lo BceM Ha3BaHHBIM MO3ULUSAM B IporpaMMe IO XUMHUH IPEIyCMOTpEHA
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00Imero oOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOINIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduist 00ydeHHUS.

B coorBercTtBUM ¢ KoHUentyadbHbIMH MoJiokeHUssMU PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0yueHus Ha
YPOBHE CpeIHEro o0mIero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HaIpaBJICH
Ha peaJn3alyio IPEEeMCTBEHHOCTH C MOCIEAYIOLUIUM J3TaloM IOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIUIIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B a1oii cBs3u
U3y4YeHHUE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpeHue u
yrayOlieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbli MPopiib 00yYeHHs], B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx npodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3yJbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHONW MPOTrpaMMBbI CpeaHero o0mero oOpa3oBaHUsl M3ydeHHE TpeaMeTa «XUMHD)
OpPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAILHOTO Pa3BUTHSI 00yUarOLIUXCs,
Ha (OpPMUPOBAaHUE Y HUX OOIIEMHTEIEKTyalbHbIX YMEHUH, YMEHUH pallMoOHAIN3alUU Y4eOHOTrO
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLIMX  MEXIUCIUIUTMHAPHBIH,
HaANPEAMETHBIN XapaKTep.

CocrapisromiuMu npeamera «XUMHS» Ha yYpOBHE YITyOJIIEHHOTO M3YYEHHUs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 06a30BOro u
yray0nEHHOrO ypOBHEN U3yUeHUS MpPEaMETa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OO0mas U HeopraHU4ecKas
XUMHUSA» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HHUsS INpeAMETa. JTa CHCTEMa 3HAHUHM IOJIy4aeT ONPEIEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMid  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Y4eHUs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaxX MX COEIMHEHUN HA OCHOBE PACHIMPEHUS U YIIIyOJEHUS MPEJCTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOUYKH 3PEHUS XUMUUECKON KUHETUKU U TEPMOIUHAMUKH.

N3ydenne nepuoanyeckoro 3akoHa u Ilepuoandeckoi cucTeMbl XUMUYECKUX DJIEMEHTOB
0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEICTABICHUSIX O CTPOSHHHM aToOMA.
XUMHUECKasi CBA3b OOBSICHAETCS C TOYKM 3pEHHsS] DHEPreTHUeCKMX H3MEHEeHuil mnpu eé
00pa30BaHUM U PA3PYyLICHUH, a TAKXKE C TOYKU 3pPEHHs] MEXaHM3MOB e€¢ oOpa3zoBaHus. M3yueHue
TUIIOB pEakUuil JOMONHsSeTCS (OPMUPOBAHUEM TMPEACTABICHUN 00 HSIEKTPOXUMHUYECKHX
Ipoleccax U AJIEKTPOJIM3€E PacIlyIaBOB U PAaCTBOPOB BelECTB. B Kypce opraHn4eckoi XUMHUH MPU



PaccMOTPEHHUH PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUN yiensieTcst oco0oe BHUMaHHe BOIIPocaM
00 »nekTpoHHBIX 3¢ (dekTax, 0 B3aUMHOM BIIMSHHUM aTOMOB B MOJIEKyJaX W MeXaHH3Max
peaKuui.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COJACPKAHWE KyPCOB XMMHUU YrIyOIEHHOTO YPOBHS
U3y4YeHHs JUI KJIAcCOB oOIpenenéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapakTep JOMOJHEHUH K 00Iel cucTeMe MpeIMeTHbIX 3HaHUM) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(hH3MUecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipu u3yyeHum mnpenMera B JaHHOM cCIy4yae akIEHT OyIeT cieilaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSCHUH BEILECTB U JIPYTO€.

B TOo xe BpeMs B coJep)KaHUU IpeAMeTa A KJIacCOB XMMMKO-OMOJIOTMYECKOTrO
npoduns OonblIuil yAenbHBI Bec OyneT HMMeTh oOpraHuueckas xumus. B sTtom ciydae
MPEIOCTABISACTCS BO3MOXKHOCTh Uit Ooyiee OOCTOSTENILHOTO PAcCMOTPEHHUS XUMHYECKON
OpraHHu3aly KIETKH KaK OWOJIOrMYecKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY,
TaKhe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUMUIbI, OCIKU, YIJIeBOJbl, HYKICUHOBbIE KHCIOTHI U
apyrue. Ilpm 3TOM 3HaHHMS O COCTaBe M CBOMCTBAX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB
OpraHMYECKHUX BELIECTB CIIY’KaT OCHOBOM Ul M3Yy4YEHHUS CYIIHOCTHU IPOLECCOB (DOTOCHHTE3A,
JbIXaHUS, UILEBAPEHMUSL.

B nnane ¢opmMupoBaHHsS OCHOB HAYyYHOI'O MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB IIO3HAHMS U OIbITA MPAKTUYECKOTO NPUMEHEHNUS HayYHbIX 3HAaHUM U3ydeHUE IIpeaMeTa
«XuMus» Ha YriyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMHU
npeaMeTaMy, BXOJSAIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HayYHbIE IPEAMETHI»,
«Matemartuka 1 uHpopMaTuKa» U «PyccKuil sI3bIK U JIUTEpaTypar.

ITpu u3ydyeHun yuebHOro mpeamera «XHUMHUs» Ha YrIIyOIEHHOM YpPOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHUMHHM Kak 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeNTbHOCTH YeJIOBeKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3ai1aun Ha yriayOin€HHOM YpPOBHE M3ydeHUS
IIpeIMeTa MpeArnosaraeT peaau3aluio Takux Lelel, Kak:

e (opmupoBaHUE MpenCTaBICHUI: O MaTepuUaIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX M
MMO3HABAEMOCTHU SIBJICHUN MPHUPOJBI, O MECTE XMMHHU B CHUCTEME €CTECTBEHHBIX HAyK M eé
Beyllel posin B 00ECIeYeHUH YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA: B PELICHUU MpoOIeM
HKOJIOTUYECKOM, HHEPreTM4ecKoil M MHUIIEeBOM 0e30MacHOCTH, B Pa3sBUTHU MEAULIUHBI,
CO3JIaHMH HOBBIX MaTEpUAIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00ECIICUEHNHN PALMOHAIBHOTO
MIPUPOJIOIONB30BaHNSA, B (POPMUPOBAHHHM MHPOBO33PEHHS U OOILIEH KyIbTyphl YeloOBeKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO M IPUPOIHOMN CPEE;

® OCBOCHME CUCTEMBI 3HAHUU, JIEXKAIIUX B OCHOBE XMMHUYECKOW COCTABIISAIOIIEN €CTECTBEHHO-
HAay4HOM KapTUHBI MHUpa: (YHIAMEHTAIbHBIX TMOHATHH, 3aKOHOB M TEOPUH XUMHH,
COBPEMEHHBIX IPEACTABICHUI O CTPOEHUM BEILIECTBA HA PA3HbIX YPOBHIX — ATOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX UM KHHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAaHUS XUMHYECKMX peakluid, O XUMHYECKOM paBHOBECHH,



pacTBopax M JUCIEPCHBIX CHUCTeMax, 00 OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
IIPOU3BO/JICTBA;
(bopmupoBaHuEe y 00y4arOLIMXCS OCO3HAHHOIO IMOHMMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUH A1 OOBSICHEHMs KIIOUEBBIX MW U MpoOieM COBPEMEHHOM XHMMHU,
JUIsl OOBSICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO TPUPO/LY;
Ir'paMOTHOI'O pCHICHUA HpO6HeM, CBA3aHHBIX C XHMHeﬁ, MMPOrHo3nupoOBaHud, aHaJin3a U OICHKU
C IO3ULHUH 3KOJOTMYECKOH O€3011aCHOCTH IOCIEACTBUNH OBITOBONM M IPOU3BOJCTBEHHOU
ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C XHMHYCCKUM MMPONU3BOACTBOM, HCIIOJIB30BAHUCM U
nepepaboTKOM BEILECTB;
yriayOJlieHne TpEeACTaBICHUH O HaydyHBIX METOJaX IIO3HAHUS, HEOOXOMUMBIX IS
npuOOpEeTeHUs yMEHUH OpPHEHTHUPOBATHCS B MHPE BEIIECTB U OOBSCHEHUS XHUMHYECKHX
HBJ’IGHI/If/'I, HMCIOIIUX MCCTO B IIPUPOJC, B HpaKTHHCCKOﬁ ACATCIIBHOCTH U HOBCGZIHCBHOﬁ
KU3HHU.

B nnane peanuzanuu nepBOOYEpEIHBIX BOCHUTATENbHBIX M PA3BUBAIOLIMX (DYHKIMHA

HGHOCTHOﬁ CUCTCMBbI CpCAHCTO 0611161"0 O6pa30BaHI/I${ Ipu HU3y4YCHUU IMPEAMCTa «XUMHUSA» HaA
er'Iy'6J'IéHHOM YPOBHE 0C06y10 AKTYaJIbHOCTb HpI/IO6peTaIOT TaKuC OCJIM U 3aJa4u, KaK:

BOCIIUTaHHE YOEKJIEHHOCTH B IMO3HABACMOCTHU SIBIICHHH MPHPOJIbI, YBAKEHUS K IMPOLECCY
TBOpYECTBA B 00JAaCTH TEOPETHYSCKHMX M TNPUKIAJHBIX HCCICAOBAHUA B XUMHH,
(dbopMHpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYKU;
pa3BUTHE MOTHUBALMM K OOYUEHHI0O W TIO3HAHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS O0IIEYEeTOBEUYECKIX [IEHHOCTEH;
Pa3BUTHUC IMO3HABATCIIBHBIX HWHTCPCCOB, MHTCIUVICKTYAJIbHBIX W TBOPYCCKHUX crocoOHoOCTEH
oOyuatomuxcs, GOpMUPOBAaHHE Yy HUX CO3HATEIHHOT'O OTHOLIEHHS K CaMOOOpa3OBaHUIO U
HEMpPEephIBHOMY  OOpa30oBaHUIO KaK  YCIOBUIO  YCHEIIHOM  mpodecCHOHANbHOU |
OOIIIECTBEHHON I€ATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MOTPeOHOCTH B 3I0POBOM 00pa3e KU3HU;
dbopMupoBaHHE YMEHUH W HaBBIKOB pa3yMHOIO TMPUPOJOINOIB30BAHUS, Pa3BUTHE
AKOJIOTHYECKON KYIbTYphI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONE3HON SKOJIOTHUECKOM
JeSITeIbHOCTH.

OO111ee YyuCII0 YacoB, MPEAYCMOTPEHHBIX ISl U3YYEHHs] XMMHU Ha YIIIyOJIEGHHOM YpOBHE

cpennero obmiero oopazoBanus, cocrapisier 204 4acos:
B 10 xmacce — 102 gaca (3 gaca B Henemo),
B 11 xmacce — 102 gaca (3 gaca B Henenio).



COAEPXKXAHUE OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH.

IIpenmer u 3HaueHHWE OPraHUYECKOM XUMHM, HPEACTABICHHE O MHOroodpaszuu
OpPraHMYECKUX COCIUHECHUM.

DJNEeKTPOHHOE CTPOEHHME aroMa YIJepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIjepoad. XMMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKyax
oprannveckux BemecTB. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crpoenus opranudeckux coenuHeHudi A.M. byrnepoBa u coBpeMEHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAYEHNUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEAUHEHHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl wu3oMmepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHbIE 3(P@EKThl B MOJEKYIaxX OpPraHMYeCKHX COEeIMHEHUH
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpenacraBnenne o  kimaccuukanuu  OpraHWYECKUX  BemiecTB.  [loHstHe 0O
¢yHknuoHanbHOW  rpymme.  ['omomorus.  T'omonormueckue  psnael.  Cucremartnueckas
HOMeHKJaTtypa opranmdeckux coenuHeHnii (IUPAC) u TpuBHanbHbIE Ha3BaHHS OTAEIHHBIX
IIPEICTaBUTENEH.

OcobeHHocT W Kjlaccu(uUKauus — OpraHMdeckux  peakuuil.  OKHCIUTETBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIepUMEHTAIIBHBIE METO/IBI U3YUEHUS BELIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBaHUE MOJEJIel MOJIEKYJI OpraHU4YECKHX BEIIECTB.

Yraesogopoabl.

Anxansl. ['oMonoruueckuit psj aakaHoB, oOmmas ¢popmysa, HOMEHKIATypa U U30MEpHsl.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp3-m6pnzm3aunﬁ aTOMHBIX
opburaneit yriepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XHWMHYECKHE CBOMCTBA aJIKAHOB: PEAKIMH 3aMEILEHNUs, U30MEPU3ALINH, JETUIPUPOBAHMS,
IUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B nmpupoae. CriocoObl mosydyeHus: ¥ MpUMEHEHHE aJIKaHOB.

Huxnoankansl. O0mas Gpopmyiia, HOMEHKIATypa u u3oMepusi. OCOOEHHOCTH CTPOEHUS 1
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LIMKIIOMEHTaH,
IIUKJIOr€KCaH) HUKIoaTKaHOB. CIOCOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuit paa ankeHoB, o0mias Gopmysa, HOMEHKIATYpa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY/ ATKEHOB, SP°-THOPHIM3AIMsS ATOMHBIX OpOHTAeit
yriaepoaa, 6- 4 n-cBsizu. CTpyKTypHas U reoMeTpuyeckas (Li1c-TpaHc-) U30Mepusl.



®u3nYecKrue CBOMCTBA AJIKEHOB. XHWMHWYECKHE CBOMCTBA: PEAKUHMH MPHUCOCIUHEHUS,
3aMELICHUS B O-TI0JIOXKCHUE IIPU JBOMHOM CBS3M, MOJUMEpU3alMM W OKucieHus. lIpaBuio
MapkoBHukoBa. KauecTBeHHble peakiuu Ha JABOHHYIO cBs3b. CrocoObl TOMy4YeHUs U
IIPUMEHEHHUE aJIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB  (COMpshKEHHBIC,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOIO CTPOEHUS U XMMHUYECKMX CBOWCTB
CONPSKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JTUECHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaJUEHOB.

Ankusbl. ['omonoruueckuil psa ankuHoB, o0mmas Gopmyna, HOMEHKIATypa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOCIMHEHMS, TUMEPU3ALMY U TPUMEPHU3ALUH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA AJIKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CIoCOObBI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruyeckue yriaeBoAopoabl (apeHsl). ['omonoruyeckuii psa  apeHoB, oOmas
(dopMyna, HOMEHKJIATYpa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI
6en3ona. dusnyeckue cBOiicTBa apeHOB. XMMHYECKHE CBOMcTBa O€H30Jla U €ro rOMOJIOTOB:
peakuuMy 3aMelleHuss B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJHOM pajguKaje, peakluu
IPUCOEANHEHUS, OKHCIIEHHE TOMOJIOroB OeH3osa. IlpeacraBieHue 00 OpPUEHTHUPYIOILEM
JNEHCTBUM 3aMecTUTeNell B OEH30JbHOM KOJBLE Ha MpPUMEPE AIKWIbHBIX PAJUKAJIOB,
KapOOKCUJIbHOM, TMAPOKCHIBHON, aMMHO- M HUTPOTPYIIIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [lonumepusanus cruposna. CrnocoObl NOIYyYeHHUs U IPUMEHEHHE
apoOMaTHYECKHUX yIJIEBOJOPOIOB.

ITpuponnsiit ra3. I[lonyruele HedTsaHbIe Ta3bsl. HedTh n e€ nmpoucxoxnenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu He(pTH: NMEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTalIUTHUeCKui), pudopmunr, nuponus. I[Ipoayktel nepepa®otku HedTH, MX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXKY pa3IMYHBIMU KJIacCaMy yIJI€BOJLOPOJIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuu 3amernieHus
rajoreHa Ha THIPOKCOTPYIIY, HUTPOrPYIIy, LUAHOTPYIIy, aMuHOrpymnmy. /[lelictBue Ha
raJIOTCHIIPOU3BOAHBIE  BOJAHOIO UM  CIMPTOBOIO  pacTBopa Iénouu. Bsaumopneincraue
JUTaJIOTEHAIIKAHOB C MAarHueéM M LMHKOM. [IOHsATHE O METalIoOpraHMYecKHX COEAUHEHMSIX.
Vcnonb30BaHue TraloOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHUYECKHUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl M3YYEHHsI BEIIECTB W HMX IPEBPAICHMI: H3ydeHUeE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIUil
YIJI€BOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHONM WJIM MOAHOW BOJIBI, pacTBOpa
IIepMaHraHata KaJus, B3aWMOJECHCTBHE alEeTWIeHAa C aMMHAdHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHE YyIiiepoa W BOJIOpOJAa B OPraHMYECKUX BEIIEeCTBax,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KosulekuusimMu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IUIacTMacc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YIIIEBOJOPOAOB U rajOreHIIPOU3BOJHBIX YIIIEBOAOPOIOB.



Kucjiopoacoaep:kauye opraHu4eckne coeuHeHus.

[Ipenensubie omgHOaroMHble cHUpTH. CTpoeHHe MOJEKya (Ha HpuUMepe MeTaHoja M
stanona). ['omonoruueckuii psiz, odmas Gpopmyia, ©30MepHsi, HOMEHKIIATypa U KIacCU(PUKAIIHSL.
du3nyuecKue CBOWCTBA TMPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3UM MEXIY
MOJIEKYJIaMH ~ CIUPTOB. XUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujparalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYECKUMU KuciotaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAaHOJa Ha OpPraHU3M 4YellOBEeKa.
CniocoOblI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa 1 H3oMepusi. OcoOOEHHOCTH (PU3NIECKIX U XUMUIECKIX
CBOMCTB.

MHOroaTOMHBIE CIUPTHI — STWJICHTIUKOIb M TIUIECpUH. DHU3MUECKUE U XUMHUYECKHE
CBOWCTBA: pEaKIMM 3aMEIICHHs, B3aUMOJCHCTBUE C OPraHMYECKUMH W HEOPraHUYEeCKUMHU
KHCIIOTaMH, KaueCTBEHHAsl pPeakiusi Ha MHOTOAaTOMHbIe CIHpTHL. [IpeacraBienue o MexaHu3IMe
peakiuii HykiieopuIbHOTrO 3amenienus. JleiictBue Ha opranusm yenoBeka. CrocoObl moyueHus
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIINBI M OEH30JIBHOTO Spa.
Owusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuyHOCTh ¢eHona. CrocoObl TONydeHHS W NpUMeHeHue (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunpHBIE COCOMHEHUS — QIBJETUABI W KETOHBI. OJEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Tpymmbl. ['oMonoruyeckue psjpl albleTHA0B M KETOHOB, olmas ¢opmyna,
U30MepUsl M HOMEHKiIaTypa. (PHU3HMUecKue CBOWCTBA ajbJETHIOB M KETOHOB. XHUMHYECKUE
CBOWCTBA aNbJETHIOB M KETOHOB: peakuuu mnpucoequHeHuss. OKHUCICHHE albJeru/oB,
Ka4eCTBEHHbIE peakiuM Ha anbiaeruipl. CrocoObl MONyuyeHUs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OAHOOCHOBHBIE TNpefieNibHbIe KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOECHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOMOpOJHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XWMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, PEAKIUS JTEepU(PUKALNNHU, PEaKIHH C
y4acTHEM YTJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TPOMU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KHCIIOT.
OCOOEeHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpernctaBuTeny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
TIOJTyYCHHUS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie d¢upbl. 'omonmornueckuii psin, odmas Gopmyna, n3o0Mepus U HOMEHKIIATypa.
DuU3nYeCcKUe U XUMUYECKHE CBOMCTBA: TUIIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

XKupel. Crpoenue, puznyeckre U XMMUUYECKHE CBOMCTBA KUPOB: TUAPOJIU3 B KUCIOU U
mena04Hoi cpee. OCOOEHHOCTH CBOMCTB KMPOB, COACPIKALINX OCTATKH HEMPEIeIbHBIX )KUPHBIX
KHUCIIOT. JKUpBI B IPUPO/IE.

MBpu1a Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.



OO6mrast xapaktepuctuka yriaeBoioB. Kiaccudukamus yrieBogoB (MOHO-, IH- |
nonucaxapuapl). MoHocaxapupl: TIIIOK03a, (QpPyKTO3a, rajakro3a, pubo3a, Ie30KcHprbdo3a.
®u3nyecKue CBOKMCTBA U HaX0XKAEHUE B pupoae. POTOCUHTES.

XUMHUYECKHE CBOWCTBA TJIFOKO3bl: PEAKLIHMH C YYaCTUEM CIHPTOBBIX W albIAETHIAHOMN
TpyMI, CHOUPTOBOE M MOJOYHOKHCIOEe OpoxeHue. llpumMeHeHue TIIOKO3bI, €€ 3HAa4YeHUE B
KU3HENEATENIbHOCTH  Oopranum3ma. Jlucaxapuapl:  caxapo3a, MainbTo3a M JIAKTO3a.
BoccranaBnuBamomuye ¥ HEBOCCTaHABIMBAIOLIWME Aucaxapuiabl. [Waponus aucaxapuios.
Haxoxnenue B npupone u npumeHenue. llomucaxapuipl: Kpaxmai, TJTUKOT€H M ILEJUTH0JI03a.
CtpoeHrne MakpoMOJIEKyJl KpaxMmaia, TJIMKOTeHa M IeJUTono3bl. Duznueckue CBONCTBA
Kpaxmajia U LEeJUII0J03bl. XUMUUYECKUE CBOMCTBA KpaxMajla: IMIpoJIu3, KaueCTBEHHAs! PEaKIus ¢
HOJOM. XHUMHUYECKHE CBOWCTBA IEJUIIOJIO3BI: THIAPOJIN3, MOJMy4eHHE 3S(PUPOB IEIITIOIO3BL.
[TonsiTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, allETAaTHBIN HIENK).

DKCIepUMEHTAIBHBIE METOJIBI M3YYCHHS BEIICCTB W WX NPEBPAIICHUI: PACTBOPUMOCTH
pa3MYHBIX CHHPTOB B BOJE, B3aMMOJEWCTBHE JTAHONA C HATPHEM, OKHUCIICHHE 3THUIIOBOTO
crupTa B ajbJETU] Ha pPACKAJIEHHONM METHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOTO CIHPTA
TUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHUE BUACOMATEPUAJIOB), KAUECTBEHHbIC PEAKIUU Ha
anpAeTu bl (¢ ruapokcuaoM qmuammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom menu(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/IEHCTBHE
pactBopa TioK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOJOM, PEIICHUE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHupThl 1 eHOIbD, «KapOoHOBEIE KUCTOTHL. CII0KHBIE
3hupb.

A3oTcoaepakalye OpraHnyecKue coeIMHeHHUsl.

AMUHBI — OpraHudeckue TPOU3BOJHBIE amMMmuaka. Kiaccupukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTU4yHbe. CTPOEHUE MOJEKYI,
oOmrast ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAHHE, B3aHMMOJCHCTBHE MEPBUYHBIX
AMHUHOB C a30TUCTON Kuca0TOM. CoNy alKUIIaMMOHHSL.

AHWIMH — TIpeICTaBUTENh AMHHOB apoMaTmueckoro psga. CTpoeHHe aHHMIIMHA.
B3anMHOe BiMsHUE TPYINIT aTOMOB B MOJeKyje aHuiInHA. OCOOEHHOCTH XMMHYECKHUX CBOWCTB
anmnuHa. KauectBeHHble peakumun Ha aHWIHH. CrocoObl TOJMyYeHUS W TPUMEHEHHE
amudarnueckux aMuHOB. [lonyueHne aHunuHa U3 HUTPOOEH30a.

AmvuHokucnotel. Homenknatypa wu wu3omepus. OTOenbHbIE TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XMMUYECKHE CBONCTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPraHUYECKUX COCAMHEHM, PEaKIusl IOJTHKOHICHCAIINH,
oOpa3oBaHHe NENTUAHOM CBsA3H. buonornuyeckoe 3HadeHHe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3
TIETITHJIOB.

benxn kax mpupomHble mosmMephl. [lepBUYHAs, BTOpHYHAS W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, J€HATypalus, KaueCTBEHHbIE peaklMH Ha
OemnKu.

DKCrepuMEHTANIbHBIE METOJbl M3y4YEHHS BEIIECTB M WX NPEBpAIICHUN: pPaCTBOPEHUE
OenKOB B BOJIE, JIeHATYypalusl OEKOB MpPU HAarpeBaHWU, IIBETHbIC pEaKkIMM Ha OENKH, pelIeHue
OKCIIEPUMEHTAIBHBIX 33/7ad TI0 TeMaM <«A30TCOJAEp)KALIUE OPTaHWYECKUE COCAUHCHHS» U
«Pacno3HaBaHne OPraHM4EeCKUX COCIUHEHUI.

BbicokomosieKky asipHbIE COeTUHEHHUS.



OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, IMOJHMEp,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

[TomumepHbIe MaTepHaIbL. [TnacTmaccer (moNMATHIIEH, HOJIUIIPOIIUJIEH,
NOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, NOJMMETUIMETAKPUIIAT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTka MiacTHKa.

DnactoMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJHeHOBBI,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypasibHble (XJIOMOK, HIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KaIpPOH U JIABCaH).

[Tomumepsl  crenUanbHOTO HazHadyeHUs (TedyoH, KeBlap, AJIEKTPOIPOBOISIINE
NOJIMMEpPHI, OnopasznaraeMble OJTMMEPHI).

DKcIeprMEHTaIbHBIE METOJIBI N3YUEHHs BEIIECTB U MX IPEBPAICHUI: 03HAKOMIICHUE C
oOpa3liaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Pacro3HaBaHue macTMacc ¥ BOJOKOH).

Pacuérnbie 3amaun.

Haxoxnaenue MoyekymsipHOil (GOpMyIbl OpraHMYECKOrO COEIUHEHUS 1O MAaCCOBBIM
JOJSIM  DJIEMEHTOB, BXOJALIMX B €ro COCTaB, HAaXOXKIEHHE MOJICKYIApHOH (hopMybl
OpPTraHUYECKOT0 COEAMHEHUS TT0 Macce (00BEMY) MPOAYKTOB CTOPAHMUSI, IO KOJUYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOAYKTOB PEAKIIMU W/WIIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYpPHOM
(GOpMyIBI OpPraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XHUMHYECKHMX CBOWCTB WIJIM CIOCOOOB
NOJIy4YEHHUs1, ONpeieNIeHHEe J0IM BbIX0/1a MPOJIyKTa PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU U3ydyeHHM opraHumdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
HOHATHUH, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OOmre ecTeCTBEHHO-HAyYHBIC TOHSTHS: SBJICHUE, HAYYHBIH (akT, THIIOTE3a, TEOopus,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOIMIOICHWE, M3MEpPEHHEe, JKCIIEPHUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usmka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIWYHMHBI,
€IMHULIBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

Buonorus: xinerka, opraHusm, sKocuctema, ouocdepa, MeTabOIN3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTpO(HBIN THUN NUTaHUs, OpokeHHe, (OTOCHHTE3, IbIXaHWE, OENKH,
YTIJIEBOBI, )KUPHI, HYKIICHHOBBIC KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mone3HbIe UCKOTIAEMBIE, TOTIITHBO.

TexHonorusa: mnHIIEBBIE TPOAYKTH, OCHOBBI PAIMOHATIHHOTO TMHUTAHUS, MOIOIIHUE
CpeICTBa, MaTepPHaIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



COJEPXAHUE OBYUYEHUA

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocraB aroMHbIX sjaep. Xumuueckuil anemeHT. M3ortombl. CrpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC UYHMCIIA. DHEPreTHYECKHE YPOBHU U TOJYPOBHH.
Atomubie opOutanu. Knaccupukaiuss XHMHUYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemenTsi).
Pacripenenenuie 37€KTPOHOB 1O aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(Urypaluu aTOMOB
DIIEMEHTOB IE€PBOrO—YETBEPTOrO TEPHOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH,
3JIEKTPOHHBIE KOH(DUTYpALIUU HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucreMa XUMHAYECKUX dieMeHToB J[.U.
MenneneeBa. CBsA3b NEpUOANYECKOrO0 3akoHa M [lepuoamyeckod CUCTEMBI XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M O0Opa3yeMbIX MMH IPOCTHIX U CIOKHBIX BEIIECTB IO IpymnrnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBSI3b. BUIBI XMMHYECKONM CBS3M: KOBAJCHTHAs, MOHHAS, MeTaJJIMUecKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHEprus
U JMHA cBsA3U. [loysspHOCTD, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHEM (Ha MpHMEpe COEIMHEHHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBienre o0 KOMIUIEKCHBIX coeAMHEHHAX. (CocTaB KOMIUIEKCHOTO HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOIO CTPOCHHUSA. THUIBI KPUCTAINIMYECKUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

Ilonatne o pgucnepcHelXx cucremax. MctuHHble pactBopsl. lIpencraBienue o
KOJUTOUAHBIX pacTBopax. CrocoObl BbIpaKe€HHsI KOHIEHTpAllMd PacTBOPOB: MaccoBasi OIS
BEIL[ECTBA B PacTBOPE, MOJIsIpHAas KOHIEHTpauus. HaceleHHble U HEHACHIIIEHHBIE PAaCTBOPBHI,
pacTtBopuMoOcTh. Kpucramnornaparst.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. TpHUBHalbHbIE Ha3BaHUS
OTZIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNX BEIIECTB.

Knaccudukanus XUMHUYECKUX peakiuil B HEOPraHWYECKOM M OpPraHMYECKOM XUMHH.
3aKOH COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXpPAaHEHMs W MPEBpAIlllEHUs DSHEPIUU IpHU
XUMHUYECKHX peakiusx. TemaoBble >(PQeKTsl XUMHUECKHX peakiuil. Tepmoxumudeckue
YpaBHEHHS.



CKOpOCTh XMMHUYECKOM peakIuu, €€ 3aBUCUMOCTb OT pa3IMUHbIX (pakTopoB. ['OMOreHHBIE
U reTeporeHnbie peakuuu. Katanmus u kataan3aropsl.

OOpatumbie u HeoOpaTuMble peakuu. XHMHYECKOe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecusi. DaKTOphI, BIUSIOUIME HA TOJOXKEHHE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLIEHTPAIMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

Onexkrponutuyeckas auccouuanus. CuibHble U cinalble  37eKTpoiauThl. (CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpaibHas, LIenovHas. BompopoaHsii
nokasatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCTUTENb U
BOCCTAaHOBUTENb. [Iporecchl OKHCIEHHSI M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTEIH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEILLIECTB.

DKCHEepUMEHTAIBHBIE METOABbl M3Y4YEHHs BEIIECTB M UX NPEBPALICHUN: Pa3IOKCHHE
MEepOKCHUIa BOJOpPOJa B MPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAJUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklud U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxenne HemeraioB B Ilepuommueckol cucreMe XMMHYECKMX diemeHToB JI.M.
MenneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMETaIoB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bogopon. [Tonydenue, pusndeckre U XMMHYECKHE CBOMCTBA: PEaKIMH C METalJIaMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ puabl. TOMINBHEIE SJIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, crocoObl MOdydeHus, (PU3NUecKue U XUMHUYECKHe
cBoiicTBa. ['amoreHoBojopoabl. BakHeline KUCIOpOACOIEpKAlllUEe COEAMHEHUS TaIOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI MOMYYeHHs TajoreHoB. [I[puMeHeHre rajloreHoB u
UX COCIUHEHHI.

Kucnopon, o3oH. JlabopatopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS KUCIOPOA.
®dusnyeckue W XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30oHa. OkKcuIbl U
MIEPOKCHUJIBI.

Cepa. HaxoxmeHue B mpupoae, CHOCOObI TONydeHUs, (U3HUYECKUe U XUMUYECKUE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOM KucToThl. [lpuMeHeHue cepbl u e€
COEMHECHUM.

A3zor. HaxoxnaeHue B Tpupojie, CHOCOObI MOJIydeHHUs, (pU3MUeckre M XHUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuabl a3oTa. A30THCTas W a30THAsl KHUCJIOTBI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHCTOTHL [IpuMeHeHue a30oTa M ero coeauMHEHHil. A30THBIC
yI0OpeHusI.

®ochop. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, GU3MUECKUEe U XUMUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dhocdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYrrnepon, HaxoxkaeHue B mpupone. AimorporHble Monudukanuu. Dusnueckue u
XHMHYECKHE CBOMCTBAa MPOCTHIX BeIIeCcTB, 00Opa3oBaHHBIX yriepomoMm. Oxcuna yraepoma(ll),
okcun yriepoaa(lV), yrompHas kuciora m €€ coiud. AKTHUBUPOBAHHBIA YToOJib, aICOPOITHSI.



Oymiepensl, rpadeH, yriepoaHble HaHOTpYOku. IIpuMeHeHHWe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoze, crocoObl MOIXydeHus, pu3nueckue u XUMHUECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro MoJly4eHHe, BUABI CTEKIIA.

[lonoxenne wmeramioB B Ilepuognyeckoil cuUCTEME XUMUYECKHX  3JIEMEHTOB.
OcoOeHHOCTH CTpOEHHUSI DSJEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue duznyeckue
cBoiicTBa MeTasioB. [I[puMeHeHne MeTauioB B ObITY U TexHUKe. CIiaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUN psAJl  HampspDKeHUd MetawioB. OOmme crmocoObl  MOTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIIIYPIHUsl, eKTpomeTautyprus. Ilonsarue o koppo3uun
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6bmas xapakrepuctuka metauioB |A-rpymnmnsl Ilepuonnueckoil cucteMbl XMMUYECKUX
aneMeHTOB. Harpwii u kanuii: momydeHue, pU3MUecKue U XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

Obmas xapaktepuctuka MetamwioB ||A-rpynmnel [lepuoanyueckoil cucTeMbl XMMHYECKUX
9JeMEeHTOB. Maruuii u KajblMil: TonydyeHue, (U3NYECKUEe W XUMUYECKHUE CBOICTBa,
MIPUMEHEHHE TPOCTHIX BEIIECTB U MX coequHeHMH. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

ANOMUHUI: TIONy4YeHre, (PU3NYECKHEe U XUMHYECKHE CBOWCTBA, IPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUIPOKCOKOMILIEKCHI aJIFOMUHUS.

OOmias xapakTepucTuka MeTaiioB MooouHslx noarpynn (b-rpymm) Ilepuonnyeckoii
CHUCTEMBI XMMHUYECKUX JIEMEHTOB.

dusndyeckue 1 XMMUUYECKNE CBOMCTBA XpOMa U €r0 coeqUHEHNM. OKCUABI U THIPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomartbl, UX OKHUCIHTEIbHBIC CBOMCTBA.
ITosrydyeHne 1 npUMEHEHUE XpoMa.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHila U €ro CcoeauHeHud. Baxnenmue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

duznyecknue 1 XMUMUYECKHE CBOICTBa *kee3a U ero coeAMHeHUH. OKCuabl, THAPOKCHIbI
u conu xkene3a(ll) u xxeneza(lll). Ilomyduenne u npuMeHeHne xKeje3a u ero CIijiaBoB.

dusnyeckue M XHUMHYECKHE CBOMCTBA Meau M €€ coeauHeHui. llomydyenue wu
IIPUMEHEHNUE MEAN U €€ COEMHEHHMN.

[uuk: nomyueHue, ¢uU3MUYeCKHe M XMMHUYECKHE CBoOWcCTBa. AMQoTepHble CBOWCTBa
OKCHJA M THUJAPOKCHJIA LHMHKA, THIPOKCOKOMIUIEKCHI LHMHKA. lIpuMeHeHume nuHKa WU €ro
COCTUHEHUN.

DKCliepUMEHTAIbHBIE METOJbl HM3YU€HHUs BEIIEeCTB M HUX NPEBpAIICHUN: H3yueHUe
00pa3IoB HeMeTauIoB, TOpeHue cephl, (ocdopa, xenesa, MarHus B KHUCIOPOJE, W3ydEHHUE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJEHCTBHE IIEIOYHBIX M IIEJIOYHO3EMETbHBIX
METAJUIOB C BOJIOW (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacCTBOPaMHU KHUCIIOT M ILIEJI0UEl, KAUECTBEHHbIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJLJIOB, B3aUMOJICUCTBUE THAPOKCHUJIOB ATIOMUHUS U LIMHKA C
pacTBOpamMH KHUCIIOT U IIEJIO0YEH, pelIeHHe SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'ajmoreHsl»,
«Cepa u e€ coeAMHEHUs», «A30T U Pochop 1 uX coeTMHEHUD», «MeTallIbl TJIaBHBIX MOATPYII,
«Mertanibl MOOOYHBIX MOATPYIIID.



XuMHS U )KU3Hb.

Ponb xumMun B obecrieueHu yCTOWYMBOTO Pa3BUTHA yesioBeuecTBa. [IoHATHE 0 HAYUHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CLIOCOOBI MOMTYYEHHs BaKHEHIITNX
BELIECTB (Ha IpUMEpPE MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOIIA).

ITpombliIeHHBIE CIOCOOBI MOTYYEHUSI METAJUIOB M CILIaBOB. XMMHUYECKOE 3arps3HeHue
OKpy’Karolled cpenpl U ero mnocieactBus. Pomp xumuu B 00€CHEUEHMM 3HEPreTUYeCcKOM
0e30MacHOCTH.

XuMmusi M 310poBbe 4YenoBeKa. JlekapcTBeHHble cpenctBa. IIpaBuiia mcnosb3oBaHuUs
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

X¥MHS NUILK: OCHOBHBIE KOMIIOHEHTHI, IUILEBbIE J00aBKU. Poib Xumuu B o0ecriedeHuN
IHIIEBOI 6€30MaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumwms. IlpaBuna Ge3omacHoro
UCIIOJIb30BaHUS MpenapaToB OBITOBONM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XuMHsI B CTPOUTEIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepUaibl (LIEeMEeHT, OETOH).

XuMHs B CeJIbCKOM X03siiicTBe. OpraHudeckre 1 MUHepalbHbIe y100peHuUs.

CoBpeMeHHbBIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPaCKH, CTEKJIO, KepaMuKa. Marepuaibl
JUISL 311EKTPOHUKU. HaHOTEXHOIO0THH.

Pacyérnble 3a1a4n.

Pacuérbl: maccsl BemiecTBa MM 00bEMa ra3zoB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peaklMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) MPOJYKTOB pPEaKLMH, €CIM OJHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIMH, €ClIi OJHO U3 BEIIEeCTB JIaHO B BUJE pacTBOpa C
OIPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MAacCOBOM JOIM YU MOJSPHOU
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOYKHOTO.

Me:xknpeameTHbie CBSI3H.

Peanu3zanus MexXnpeIMETHBIX CBA3EH NMPU M3YYEHUU OO0Iel Y HEOpraHM4YEeCKONH XUMHUH B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IMKJIA.

OOme ecTeCTBEHHO-HAyYHbIE MOHATHSA: SBJICHUE, HAY4HbIM (akT, THIoTe3a, Teopus,
3aKOH, aHajh3, CHUHTE3, Kiaccu(UKalus, TI[epHUOAUYHOCTb, HaONIOJCHUE, W3MEPEHNE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usuka: mMaTepus, MUKpPOMHUDP, MAaKpOMHUD, aTOM, 3JEKTPOH, MPOTOH, HEMTPOH, HOH,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKH YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHME BEIeCTBA, WJCAIbHbIM ra3, (U3WYECKUEe BEITUYMHBI, EIUHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHs, Macca.

buonorus: kmerka, opraHusM, -5KocucTeMa, Ouocdepa, merabonu3M, Makpo- H
MHUKPORJIEMEHTBI, OENKH, >XKUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpyroBOpOT BEUIECTB U IIOTOK SHEPTUU B DKOCUCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE MTOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: XMMUYECKasi IPOMBIIIJIEHHOCTh, METAJUTYPrUsi, CTPOUTEIbHBIE MaTEPUAIIbI,
CEJIbCKOXO3SMCTBEHHOE IPOMU3BOJCTBO, IMHUINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas



IMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMETHYCCKUX opemnaparTos, IMPONU3BOACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JINYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHM C CHCTEMHO-AEATEILHOCTHBIM MOJIXOJOM B CTPYKTypE JIHYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.ICCTBG npaBujiaMM W HOpMaMH MOBCACHUA; HAJIUYIUC
MIPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KUIHECHHbBIC
TUTaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPakKaroT chOpMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENIbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPeIMeTa «XUMHUS» OTPaXKarT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs O0YUYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEU, YBa)KEHUS
K 3aKOHY M MPaBOIOPSAKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax M MIpaBWiIaX MEXIUYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU ITPHU CO3JaHUN y‘~I66HI>IX ITPOCKTOB,
PEIICHHUN y‘IC6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TMOHHUMATL U INPpUHHUMATb MOTHBBI, HaMCPCHUA, JIOTUKY W aApPTryYMCHThLI
JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUJOB YUEOHOU e TENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HAcCJIeIUI0 OTEYECTBEHHOM
XUMUH;

YBaKEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTUUYECKOTO TPHIIOKECHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKMW €CTh pPE3YIbTAT JJIHUTCIbHBIX H&6J’IIOI[GHHI>1,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " MMPAKTHUKOB,;

WHTEpeca W TI03HABATEIPHBIX MOTHBOB B TMOJYyYEHWH W TOCIEAYIOIMIEM aHAJINU3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMHM, CBS3aHHBIE C XHUMHUYECKHMH SIBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBEIEHUE M MOCTYNKHM CBOMX TOBApHUINEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpasza >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COOJIIOICHHST TIPaBHI OE30MacCHOTO OOpaIIeHUs] C BEIIECTBAMU B OBITY, IOBCEAHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMpPaBWJ WHIUBUIYaTbHOTO M KOJUIGKTMBHOIO O€30MacHOro
MOBE/ICHHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJICH;

OCO3HAHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJICHHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JEATEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHUU MPAKTUYECKUX 3a7a4 COIMAIbHOMN
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 MpodeccHil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBXKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yibTataM TPYAOBOil 1eSATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHON TpaeKTOpuU OOpa3oBaHMS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JTIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMOTPpeOHOCTEH 00IIeCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUA:

HKOJIOTHYECKHU 11eTIECO00PA3HOT0 OTHOIIEHHSI K IPUPOE KaK HCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIIeM, BIUSHISI IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbI;

OCO3HaHUs HEOOXOJUMOCTH UCTIOIB30BaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOITPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaHUS;

AKTUBHOTO HEMPUATHS JACUCTBUMN, MPUHOCAIINX BPEI OKPYXKAIOIIEH MPUPOJHOU cpeje,
YMEHUsSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTHYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOrO MBILIUICHUS, 3KOJOTHYECKON KyJIbTYphl, OMIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu |
00IIECTBEHHON IPAKTHKHY;

MMOHUMAaHUS CHEeMU(PUKH XUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOpMUPOBaAHUHU
paIMoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOJIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XMMHHU JJIsi COBPEMEHHOW IUBWIHM3AIUU: B €6
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B pEIICHUH III00ANbHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHn: YCIOBHA yCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YICHA
00I11eCTBa;

eCTeCTBeHHO-HaquOfI FpaMOTHOCTI/IZ IIOHUMAaHU S CYH_IHOCTI/I METOAOB IIO3HAHMHA,
PICHOJIB?;yGMBIX B €CTCCTBCHHBIX HayKax, CHOC06HOCTI/I HCIIOJIB30BATh HOJIyT-IaeMBIe 3HAHUA OJIA
aHajau3a U OOBSICHEHHUs SBJICHUN OKPYXKAIOUIEro MUpa M MPOUCXOMSIINX B HEM HM3MEHEHUH,
yMEHUS JieraTh 000CHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIITUXCSI TAHHBIX
C TENBIO TTOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XUMHUYECKHE 3HAHHUS I PEIICHUS
HpO6HeM B pCaJIBHBIX JKU3HCHHBIX CI/ITyaHI/IHX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON JAESTEIHHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpPA30BAHHMIO UM CaMOOOPa30BaHUIO, K
aKTI/IBHOMy HOJIy‘IeHI/IIO HOBBIX 3H3HPII>1 110 XUMHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3nu4HbIX cdepax mnpodhecCHOHATHHOM
EITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBbI 10 XMMHHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAUYMMBble JUIS (OPMHUPOBAHHMS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKIAUCIHUITMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1EJIOCTHOCTh HAYYHON KapTUHBI MUpPa
n CHeHI/I(i)I/IKy MCTOOOB IMMO3HAHWS, UCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHs, UCCIICIOBaHKE, HAOIIOICHIE, M3MEPEHHUE, SKCIIEPUMEHT H JIPYTHUE);

yHUBEpCalbHblE  y4eOHBIE  JeicTBHs  (TIO3HABaTeNbHBIE,  KOMMYHUKaTHBHEIE,
pETYIATHBHBIE), oOecreunBaromye (GOpMUpOBaHHWE (YHKIMOHAIBHON TPaMOTHOCTH |
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS ~ MCHOJB30BaTh  OCBOCHHBIE  MEXIHCUUILUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWSA W YHUBEpPCAIbHBIC Y4YeOHBIC EWCTBHS B IIO3HABATEIILHOW U
COIIMAIbHON NPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIOrHYecKue JeiicTBUS:

CaMOCTOSITENTFHO (DOPMYIHPOBATh M aKTyaJIM3MpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNIeNATh e ACATSIBHOCTH, 3a7aBas TMapamMeTpbl M KPUTEPUU HUX JOCTHXKCHUSI,
COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICIISIMHU;

WCIIOIb30BaTh TPH OCBOCHHWHM 3HAHWN TPUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATbL WX B3aUMOCBSA3b, HUCIOJb30BaATh
COOTBCTCTBYIOIINEC MMOHATHUA JIA 06’I>SICH6HI/IH OTACIIBbHBIX (I)aKTOB )41 HBHeHHﬁ;



BbIOMPATh OCHOBaHMA M KPUTEPUM Ul KJIACCU(PHUKAIMKM BEUIECTB U XMUMHUYECKHX
peaKuuii;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTb JIOTUYECKUE PACCYKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IIPUMEHSATh B MPOLIECCE MMO3HAHUS UCIOJIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BaHHbIE MOJEIbHBIE NPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUi;

¢dbopMynMpoBaTh LEJM W 3a7ayd  MCCIEOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHbIE M
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIeTh HAaBBIKAMU CAaMOCTOATENBHOTO IUIAHUPOBAHMS M MPOBEIEHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOLIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

IpUOOpeTaTh OMNBIT YYEHHUUYECKOW MCCIEI0BATENbCKOM M TPOEKTHOM JeATEeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MO3HAHMS.

3) paGora ¢ nnpopmanmeii:

OPHEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(MOPMALIMIO Ppa3IWYHBIX BUIAOB M (OpPM TNPEACTABICHHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMynpoBaTh 3alpochl U MPUMEHSATh pa3jIMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
uHpopManru, He0OXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3aay ONpeeEHHOTO THIIa;

pUOOPETaTh OMBIT MCIOIb30BaHU HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpeCTaBIeHUs] HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHbI S3BIK B KadecTBE CpeACTBAa IpH paboTe ¢ XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3UYecKue U MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIbI, (OpMyIibl, aOOpeBUATyphl, HOMEHKJIATYPY; HCIOJb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpEJICTBA HAIJISAHOCTH.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIaeMOI TeMbI B XOI€ JHaJIora U/WiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEJI0KEHHOM 3a/1a4uu;



BBICTYIIATh C MpPE3CHTalUEH pe3ylbTaTOB MO3HABATEIBHON NEATEIbHOCTH, MOTY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y9eOHOTo TMPOEKTa, W (POPMYIHPOBATH BBIBOJBI IO PE3yIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.
PeryasitTuBHble YyHHBepcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITENILHO TIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO AESITEIbHOCTD,
onpezenss e€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BELIECTBAX M XMMHUYECKHX PEAKIMIX; OCYIIECTBIATh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE
CcaMOaHaJIM3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

IIpenmeTHble pe3ysbTaThl OCBOCHHUS MPOTrPaMMBbl 10 XUMHUM Ha yriIyOJE€HHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydyHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpETAlUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI EATEIBHOCTH MO0 MOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YyJbTaThl IPEICTABIICHBI I10
roJilaM U3y4eHHs.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTEe W 3HAUYEHWHU OPTraHUYeCKOW XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUN YCTONYMBOTO Pa3BUTHsI YETIOBEUECTBA B
pelIeHur MPoOIeM IKOIOTUYECKOM, DHEPreTUYeCKO M MHUIIEBONH O0€30MacHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHMH HOBBIX MaTEpPHAliOB, HOBBIX HMCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNoBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroline
MOHATUS — XHUMHYCCKHH D3JI€MEHT, aroM, SAApO M 3JEKTpOHHAas o0ojouyka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTanel, WOH, MOJIEKYJla, BaJCHTHOCTb, JJEKTPOOTPHUIATENHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHANIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (T€OMETpUYEecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUN Psifi, TOMOJIOTH, YIJIE€BOJOPOJIbI, KHCIOPOJ- U a30TCOJepKallue
OpraHWYECKHE COEAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHCHUS; TCOPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MeHneneeBa, Teopus CTpOCHUS
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI U INIPEBpALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUCCKHUC 3HAHUSA, JICKAIIMUC B OCHOBC IMOHUMAHUA



NPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHX SIBICHHWH; MPEACTaBICHUS O MEXaHH3Max
XUMHUYECKHX pEaKIHid, TEPMOJAWHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX UX
IOPOTEKaHMs, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opuenTanTsl | u |l pona); dbakronorudeckue cBeneHUS O CBONCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW JESATENBHOCTH YeJIOBeKa, OOMMX HAy4YHBIX MPHHIMIAX XUMHYECKOTO
IPOM3BOACTBA (HAa IpUMEPE MPOU3BOICTBA METAHOJA, ITIEPepadOTKU HePTH);

COPMUPOBAHHOCTh ~ YMEHHWH:  BBISABIATH  XapaKTEpPHbIE  NPU3HAKH  ITOHATHH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BAaTh COOTBETCTBYIOIIME IOHSATHS IPU ONHCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCAVNHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCTOJNB30BATh XMMHUYECKYI0 CHMBOJIMKY [UIS  COCTAaBICHUS MOJIGKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUIECKUX BEUIECTB;

COCTaBJIATh YPAaBHCHMS XUMHYECKMX pPEaKUMid W pacKpblBaTh MUX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  IOCPEICTBOM  COCTaBJIICHUS  3JIEKTPOHHOTO
OanaHca STHX peaklHi, peakuuid HOHHOTO OOMEHa NyTEM COCTAaBICHHS HUX MOJHBIX |
COKpaUIEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTABIMBATh MOJENM MOJIEKYJ OPTraHMYeCKHMX BEIIECTB [UIS WJUIIOCTPALUU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

cOPMHPOBAHHOCT, ~ yYMEHHH:  yCTAHABIMBAaTh  NPHUHAMICKHOCTh  HM3YYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HMX COCTAaBy M CTPOCHHIO K OMNpPENeNEHHOMY KiacCy/Tpyrie
COEJMHEHUH, aBaTh UM Ha3BaHuUs 1Mo cucremarndyeckoil Homenkiaatype (IUPAC) u npuBoautsb
TpPUBMAJbHbIE Ha3BAaHUs JI OTAENbHBIX IPEACTaBUTENICH OPraHWYEeCKUX BEUIeCTB (ITHJIEH,
alleTUJIeH, TOJYOJl, TIHUIEPHH, STHICHTINKOIb, (GeHol, hopMalbIeru, aleTaibIerusl, aleToH,
MypaBbHHAasl KHCJIOTa, YKCYCHasi KHUCJIOTa, CTEapUHOBAsA, OJICMHOBAs, MaJbMUTUHOBAS KHCIIOTHI,
[JIMIUH, aJaHuH, MalibTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, H3OMpPEH, XJIOPONPEH, CTUPOI H
Apyrue);

C(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHJ XUMHUYECKOW CBSI3U B OPTaHUYECKUX
COCIMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

Cc(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (UHYECKHE W
XMMHUYECKHE CBOMCTBA TUITWYHBIX MPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPTaHMYECKUX BEIIECTB:
QIKAHOB, [UKIJIOAJIKAHOB, AlKEHOB, AJKATUCHOB, AaJKWHOB, ApPOMATUYECKHX YTIIEBOJIOPOJIOB,
CIMPTOB, ANBJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTHIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPXKJIaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPaTHOCTU U TUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;



C(OPMHPOBAHHOCTb YMEHMsI XapaKTepU30BaThb HCTOYHUKU YIIJIEBOJOPOIHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUSI CHUCTEMOW 3HAHMHA O ECTECTBEHHO-HAYYHBIX MeETOJax
[IO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJCIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

C(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHATb OCHOBHBIE ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /17151 U3Y4YEHUs CBOMCTB BELECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBISITH B3aUMOCBS3b XUMUYECKUX 3HAHUH C TOHATUSAMHU
U TPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 00Jee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpraHMYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HaY4HYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHMH: NPOBOAUTH Pacu€Thl MO XUMHYECKMM GopMylIaM MU
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHUYECKOH (HhOpMYJIBI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATh, AHAJTM3UPOBATh U OLEHUBATH C IO3UIHHA
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHUSI OBITOBOW M IPOU3BOJACTBEHHOW JAEATEIbHOCTU
YeJ0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCMHONb30BATH IMOJTYYEHHbIE 3HAHUA JUIA
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAaMOCTOSTENILHO MJIAHUPOBATh U MPOBOJUTH XUMHUECKUI
HKCHEPUMEHT (TIOTy4e€HHE U N3yUYeHHE CBOMCTB OPraHNYECKUX BEILECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKHX BELIECTB,
pelleHne HKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil 0e30macHOro oOpalleHuss C  BEIIeCTBaMU U JIaDOpaTOPHBIM
o0opyznoBaHueM, (QOpMyJIUpOBaTh LENb HCCIENOBaHUS, MPEACTABIATh B pa3lIndyHON ¢dopMme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

co0oIaTh MpaBHiia 3KOJIOTMYECKH 1IE€JIeCO00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 37J0POBbs, OKPYXAlOLIEW NPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KMBBIE OPraHU3Mbl ONpEIETEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areins [1/1K;

aHAJIM3UPOBATh  LEJIECOOOPAa3HOCTh  NPUMEHEHHMs]  OPraHMYeCKHWX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

c(OPMHPOBAHHOCTh YMEHMU: OCYIIECTBIATH IleJICHANpPaBICHHBIH MOMCK XMMUYECKOU
UHPOpPMALUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HH(popmauuu, VHTEpHET M Jpyrue), KPUTUUECKU aHATU3UPOBATh XHMHUYECKYIO
uHpopMalrio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOW y4eOHOM
3a7a4en.



11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHudeckas XM
OTPAXKAIOT:

cOPMUPOBAHHOCTh  MPEJCTABIICHU: O  MarepuaJbHOM  €QUHCTBE  MHUDA,
3aKOHOMEPHOCTSIX U NIO3HABAEMOCTH SIBJICHUN MPUPOJBI, O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ pojH B 00ECleYeHHH yCTONYMBOIO Pa3BUTHS, B PEIICHUU IpoOiieM
AKOJIOTHUYECKOM, SHEPTETHUECKON M MUIICBONW OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTEpUAIIOB, HOBBIX HWCTOYHHKOB DJHEPIHMH, B OOCCIICUYCHUU PANHUOHAILHOTO
MIPUPOJIOTIONB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U OOMICH KYIbTYPHI YEIIOBEKA, a TAKIKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IPHPOTHON CPEIE;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATraroLIue
MOHSITUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUSI
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, MeTaJInyecKkas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTKka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEeHb JIMCCOLMALIMM, BOJOPOJHBIA  IIOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsI DIIEKTPOJIUTUYECKON
aucconuanuu, nepuoandyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPaHEHHsI MacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHYECKHUH S3bIK XUMHU,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHUU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM ¥ HaJIMOJICKYJIIPHOM YPOBHSIX; TPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX  PEAKIUW, TEPMOJUHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx W JHUCIEPCHBIX CHCTEMax;
dakTonornueckrue CBEJECHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MIPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

chOpPMUPOBAHHOCTh ~ YMEHH:  BBISBISATH  XapaKTepHble  MPU3HAKH  TOHSITHIA,
YCTaHaBIMBATh WX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE TOHATHS MNPU OMHCAHUHU
HEOPTraHWYECKHUX BEIIECTB U WX MPEBPAIICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUS HCIIOIH30BATh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUS
dbopMys BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BAHHS OT/ICIBHBIX BEIIECTB;

chOpPMUPOBAHHOCTh yYMEHHUS OIpPENesITh BaJICHTHOCTh M CTEHEHb OKHCICHUS
XUMUYECKUX DSJIEMEHTOB B COEIWHEHHUSIX, BHUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAs, HOHHAs,
MeTaJuIhuecKasi, BOJIOPO/IHAs), TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHSATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W W THUMA KPUCTAUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;



C(OPMHPOBAHHOCTh YMEHMMH: KJIaCCU(PHULIMUPOBATh: HEOPraHMYECKHE BELIECTBA IO HUX
COCTaBY, XMMMUYECKHE pEaKLUU [0 PA3JIMYHBIM MPU3HAKAM (YUCILYy U COCTaBy pEarupyroliux
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENEeHEW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHH IS KJIacCU(PUKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

C(OPMHPOBAHHOCTb yMEHHUS PACKpbIBaTh CMbICH Nepuoaudeckoro 3akona JI. M.
MenpgeneeBa M JI€MOHCTPUPOBaTb €ro  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYHD U
IPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHUPOBAHHOCTb YMEHHH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MeneneeBa, UCIOIB3Ysl MOHATHS «IHEPIETUYECKUE YPOBHMU», «OHEPre€TUYECKUE IIOJLYPOBHU,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE SHEPreTUUCCKHE COCTOSHUSI
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJEMEHTOB M HX
coeuHeHu! 1o nepuojam u rpynmnam Ilepunoguueckont cucremst 1. 1. Menneneesa, BaJeHTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

C(OPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA BEIIECTB Pa3IUYHbIX KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHME I€HETHMYECKON CBA3U
MEXy HEOPTraHHYECKMMU BEIIECTBAMH C IIOMOILIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peakiui;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCTD: OKHUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBIEHMsI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUI; peakuuit
THJIPOJIN3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHUsS (Ha HpHUMEpe THUIAPOKCOKOMIUIEKCOB ILIMHKA U
ATIOMUHMUS);

c(OPMHPOBAHHOCTh YMEHHUS OOBIACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYECKUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTepUCTUK, XapaKTep HM3MEHEHHs CKOPOCTH
XUMHYECKON peaKklMy B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEIICHUS
XUMHYECKOI'0 PAaBHOBECHS I0/1 BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUYECKUE PEAKIINH, JIEKAIIE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe Hay4Hble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIECO00pPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKHX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLICHHUS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh BJAJEHUS CHCTEMOW 3HAHMH O METO/JaX HAYYHOTO ITO3HAHUS
SBJICHUN TIPUPOJBI — HAONIOJIEHHE, U3MEPEHHE, MOJCIUPOBAHHUE, SKCIIEPUMEHT (pealbHbI U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs] NPUMEHSATb 3TU 3HAHUS IMPHU
HKCIIEPUMEHTAJIbHOM MCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEOIINX MECTO B IPUPOJE, MPAKTHUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HM;

c(OPMUPOBAHHOCTh YMEHUS BBISBJISATH B3aUMOCBS3b XUMUYECKUX 3HAHUM C MOHATHUSMU
U TpPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYyUHBIX NPEIMETOB sl 0ojee OCO3HAaHHOTO
[IOHUMAaHUsl MaTepUaIbHOIO €IMHCTBA MUDA,

c(OPMHPOBAHHOCT, YMEHHMS NPOBOJUTH PACUYETBL: C HUCIOJIH30BAHUEM MOHATUH
«MaccoBasi J10J1s BELIECTBA B PAaCTBOPE» U «MOJIApHAs KOHLICHTpALMs»; MAcChl BEIECTBA WIIU
0o0béMa rasa IO H3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WIM O00bEMY OJHOrO Wu3
YYacTBYIOUIMX B PpEaKIUM BEILECTB; TEIJIOBOTO 3(PQeKkTa peaklyH; 3HAUYE€HUs BOJIOPOJHOIO



IIOKa3aTeNsl pacTBOPOB KHCIOT M INENOYEH C M3BECTHOM CTEICHBIO AMCCOLMUALMM; MAacChl
(006BéMa, KOIMYecTBa BEIIECTBA) MPOIYKTA PEAKIUH, €CIIM OHO M3 UCXOAHBIX BEIIECTB JaHO B
BHJICE PacTBOpAa C ONpPENCIEHHOM MAacCOBOM [OJIEM pPacTBOPEHHOIO BEIIECTBA WM [AaHO B
U30BITKE (MMEET MPUMECH ); JOJIH BbIX0J1a MPOIYKTA PeaKnu; 00bEMHBIX OTHOIICHUI! ra3oB;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIFHO IJIAHUPOBATh U MPOBOIUTH XUMHUCCKHUI
9KCHEPUMEHT (IIPOBEACHNE PEAKIIMIA HOHHOTO 0OMEHa, IMOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEllbl PACTBOPOB BEUIECTB C IOMOIIBI0 MHANKATOPOB,
U3y4eHHE BIMSAHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuH, pelieHue
SKCHEPUMEHTAIbHBIX 334a4 1o TemMaM «Metamuib» 1 «HeMeramib») ¢ coO0eHMEM IpaBUil
Oe3omacHoro oOpaleHus ¢ BEIECTBAMU U JIAOOpaTOPHBIM 00OpyIOBaHUEM, (OPMYIHPOBATH
HeNlb  HCCIENOBAaHUsA, TMPEACTABIATh B pPa3UYHOM (QopMe pe3yabTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHHUIA: COOJIIOIATh MTPABWIIA ITOJIH30BAHMSI XUMUYECKOM TIOCYI0N U
71a00paTOpPHBIM 000PYAOBaHUEM, OOpallleHHs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU
[0 BBIIOJHEHUIO JA0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, 3KOJOIMUYECKH IIeJ1eco00pa3HOro
IOBEJCHUS B OBITY M TPYIOBOM [JEATEIBbHOCTH B LEISAX COXPAHEHUS CBOErO 3710POBbS,
OKpYXarollled HPUPOAHON Cpelbl U JOCTHXKEHHA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh
OMACHOCTb TOKCHYECKOIO AEMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEIECIIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMUPOBAHHOCTh YMCHHIA: OCYIICCTBISATH IICJICHATIPABICHHBIA TOUCK XHUMHYECKON
uH(pOpMallMy B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH aHaJIU3UPOBATh XHMUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIHOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON ydeOHOU
3aJ1adeil.
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Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
51 Bricokomoure € coenuHe 6 Bubmmorexa HOK
. BICOKOMOJIEKYJISIPHBI WHEHUS
yip A https://m.edsoo.ru/ff0d210c
Hroro no pazneny 6
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11 KJIACC

KHN3Hb

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH bubnuorexa [JOK
1.1 u [lepuomuueckas cucTeMa XUMUYECKIX 9 https://m.edsoo.ru/ff0d210c
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOroo0Opasue 11 1 brbmiorexa LIOK
- BelIECTB https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
1.3 XUMHYECKHE PeaKLun 19 1 3 https://m.edsoo.ru/ffod210c
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmoreka [JOK
2.1 Hewmeranbr 31 1 3 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.2 Mertaner 23 1 2 https://m.edso0.ru/ff0d210c
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d210c
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Hroro no pazneny
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HOYPOYHOE IVTAHUPOBAHME 10 KJIACC

Ne KosmyecTBO yacos
Tema ypoka Hara DJIeKTPOHHbIe U (POBbIE
n/ Bcero Kourpoasurie HpakTuueckue | pavyenns  00pasoBaTelbHbIE pecypebl
padoThI padoThI
n
[Ipenmer u 3HaUEHUE OPTraHUYCCKONH XUMUH
’ bubmmoreka [JOK
MPEJCTaBICHHE O MHOT000Pa3HK OPraHUuYECKUX 1
be . P P https://m.edsoo.ru/ff0d210c
COCTMHEHU I
DJEKTPOHHOE CTPOCHUE aTOMa yIriiepoja bu6mmoteka [JOK
(oCHOBHOE U BO30YXIEHHOE COCTOSIHHUS). 1 https://m.edsoo.ru/ff0d210c
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoJia
XuUMHYECKasi CBA3b B OPraHUUECKHUX bubmmoreka [JOK
COeIMHEHUX. MeXxaHU3MbI 00pa30BaHuUs 1 https://m.edsoo.ru/ff0d210c
KOBaJICHTHOM CBSI3U, CIOCOOBI pa3phiBa CBsI3Ei
Teopus cTpoeHUs OpTraHUYECKUX COSAUHEHUN A. 1 bubmmorexa LLOK
M. Bytieposa https://m.edsoo.ru/ff0d210c
Bunel usomepun: crpykTypHas, bubmmnoreka HOK
MPOCTPAHCTBEHHAs. DIEKTPOHHBIE ((HEKTHI B 1 https://m.edsoo.ru/ff0d210c
MOJIEKYJIaX OPraHMYECKUX COSIMHEHUM
[Ipencrasnenue o kiaccupuKALNK U bubmuoreka [IOK
cucrematryeckas Homenkiarypa (IUPAC) 1 https://m.edsoo.ru/ff0d210c
OpPraHHYECKUX BEIIECTB
bubnunoreka LIOK
Knaccudukanus peakiuii B OpraHu4eckoi XHMHH 1 https://m.edso0.ru/ff0d210c¢
Cucremaruzamys 1 0000IIeHE 3HAHUI 10 TEME 1 but6mmoreka [IOK
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AJIKaHBI: TOMOJIOTHUECKUHN psij1, oOmias popmyia,

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK

9 HOMEHKJIATYpa ¥ U30MEPHSI, SJIEKTPOHHOE U https://m.edsoo.ru/ff0d210c
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
bubnunorexa LIOK
10 QusnuecKue U XMMUYECKHE CBOKCTBA aJIKaHOB https://m.edsoo.ru/ff0d210c
1 Haxoxaenue ankanoB B npupoje. CriocoOb ]f?tptlgf'l;/(r)]:eeﬁlsc])iorﬁ/fdeﬂOC
MOJTyYCHHUS U IPUMECHEHUE aJIKaHOB L :
[uknoankansl: oomas Gpopmyia, HOMEHKIATypa U Bbu6mmoteka [IOK
12 U30MepHsi, 0COOCHHOCTH CTPOCHUS M XUMHUECKHX https://m.edsoo.ru/ff0d210c
CBOWCTB, CITOCOOBI TIOJTyYCHUS U TIPUMEHEHUE
Pemenue pacu€THbIX 3a/1a4 HA ONIpEJICIICHUE bu6nunorexa LIOK
MOJIEKYIJISIPHOH (POPMYITBI OPraHHYECKOTO https://m.edsoo.ru/ff0d210c
13 BEIIIECTBA 10 MACCOBBLIM JOJIIM aTOMOB
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB.
Cucremaru3anus U 00001IeHHE 3HAHHH 110 TEMe
AJIKEHBI: TOMOJIOTHUECKUH psij1, oOmias popmya, bubnuoreka [{OK
14 HOMEHKJIATypa, JJIEKTPOHHOE U https://m.edsoo.ru/ff0d210c
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHAs ¥ ITUC-TPAHC-U30MEPUS ATKCHOB
15 dusnyeckre 1 XUMHUYECKHE CBOMCTBA aJIKCHOB. ]stI:@I.HOTeKa LOK
Tpasino MapkoBHUKOBA ps://m.edsoo.ru/ff0d210c
but6mmorekxa [IOK
16 CriocoOslI MmoNTydeHus: U IPUMEHEHHUE alTKeHOB https://m.edsoo.ru/ff0d210c
17 [Tpaktrueckas padota Ne 1 mo teme "l[lonyuenue but6mmoreka [IOK
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ATUJICHA U U3YYEHUE €r0 CBOUCTB"

Pemenne paC‘IéTHBIX 3a1a4 Ha OoIpCaAcCIICHUE

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK

18 MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO https://m.edsoo.ru/ff0d210c
BelIeCTBa
AnkaaueHsl: conpsHKEHHBIC, U30JIUPOBAHHBIE, bubmmoreka [JOK
19 KyMmysupoBaHHbIe. OCOOEHHOCTH 3JICKTPOHHOTO https://m.edsoo.ru/ff0d210c
CTPOCHHS
bubnunoreka LIOK
20 XMMHYECKUE CBOWCTBA CONPKEHHBIX JHEHOB https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
21 Crnoco0bl MoTy4eHns: U IPUMEHEHHE aJIKaJueHOB https://m.edsoo.ru/ff0d210c
AJIKUHBI: TOMOJIOTHYECKH psifl, oO1as ¢popmyina, bubnnorexa [JOK
99 HOMEHKJIATypa, JJIEKTPOHHOE U https://m.edsoo.ru/ff0d210c
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢u3nueckue cBoiicTBa
bu6nmorexa LIOK
23 XHUMHYECKHE CBOMCTBA aJIKWHOB https://m.edsoo_ru/fdeZlOC
bubmmoteka IIOK
24 KauecTBeHHBIE peakIii Ha TPOHHYIO CBSI3b https://m.eds00.ru/ff0d210c
but6mmorekxa [IOK
25 Crnoco0sl MoTy4eHns: ¥ NIPUMEHEHHE alIKHHOB https://m.edsoo.ru/ff0d210c
26 Pemenwne 3ama4: pac4€Tel MO ypaBHEHUIO Bubnnorexa [JOK
XUMHYECKOH PeaKTIHH https://m.edsoo.ru/ff0d210c
27 Cucremaru3anus 1 0000IICHIE 3HAHUM 110 TEME but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

ApeHbl: TOMOJIOTUYECKUH pafl, o01mas hopmyna,
HOMEHKJIAaTypa. DJIEKTPOHHOE U

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d210c

28
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ O€H301a U
TOJIyoJ1a, UX (PU3UUECKUE CBOICTBA
29 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU bubnnorexa LIOK
saMeleHust https://m.edsoo.ru/ff0d210c
30 XVMUYECKUE CBOMCTBA aPEHOB: PEAKLIUU Bubmiorexa HOK
IPUCOETUHEHHUS, OKUCIIEHHE TOMOJIOTOB OeH30J1a https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
31 Oco0GeHHOCTH XMMUYECKHUX CBOMCTB CTHPOIIA https://m.eds00.ru/ff0d210c
Pemenne pacu€THbIX 3a1a4 Ha ONIpeEIICHNE Bbu6moteka [JOK
32 MOJIEKYIJISIPHOH (DOPMYITBI OPraHHYECKOTO https://m.edsoo.ru/ff0d210c
BELIECTBA
bubmmoteka IIOK
33 CnocoObl moiry4eHHs 1 IPUMEHEHHE apeHOB https://m.eds00.ru/ff0d210c
34 ['enernueckas CBSA3b MEXAY PA3INYHBIMU bubnnorexa [JOK
KJTACCAMH YITIEBOIOPOJIOR https://m.edsoo.ru/ff0d210c
35 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX PEAKIIUN. Bubmorexa HOK
Cuctemartu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe https://m.eds00.ru/ff0d210c
but6mmorekxa [IOK
36 [Tpuponnslii ras. [lomyTHsle HeQTIHBIE Ta3bI https://m.edsoo.ru/ff0d210c
37 KaMeHHBIH yrosib ¥ IPOIYKTHI €ro NepepadoTKu bubmuoteka [IOK
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Hed1p 1 cniocoOs! e€ nepepadotku. [Ipumenenue

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK

38 .
[POJIYKTOR epepaGoTky HedTH https://m.edsoo.ru/ff0d210c

39 ['enetnyeckas CBSI3b MEXKAY PAa3INYHBIMU bubmmorexa LLOK
KITACCAMH YTIICBOTIOPOJIOB https://m.edsoo.ru/ff0d210c
["anoreHonpon3BOaHBIE YTIEBOIOPOIOB: bubmmorexa [JOK

40 3JIEKTPOHHOE CTPOCHUE; PEAKIMH 3aMEIICHUS https://m.edsoo.ru/ff0d210c
rajoreHa
JlelicTBue menoyeil Ha raJIoreHIPOU3BOAHBIE. bubmnorexa [JOK

41 BsanmMoeiicTBre UraioreHaIKaHOB ¢ MarHUEM U https://m.edsoo.ru/ff0d210c
IIUHKOM

42 CucremaTu3anus 1 00001IeHHe 3HAHUH TTO bubmuorexa LIOK
pasaeny "VrieBoaopos:” https://m.edsoo.ru/ff0d210c

bubmmoreka IIOK

43 KontponeHas pabora no teme "YrieBogopossr" https://m.edsoo.ru/ff0d210c
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubmuoreka [IOK

44 TOMOJIOTHUECKUH psiji, 00Ias popmyina, CTpOSHUE https://m.edsoo.ru/ff0d210c
MOJIEKYJI, U30MEpHsI, HOMEHKJIATypa,
knaccudukanus, Gu3nIecKue CBOMCTBa

45 XHUMHUYECKUE CBOMCTBA MPEAECTBHBIX brbmiorexa LIOK
OJTHOATOMHBIX CIIPTOB https://m.edsoo.ru/ff0d210c

46 CriocoObl MoNTyueHus: ¥ IPUMEHEHUE bubmorexa LHOK
OJIHOATOMHBIX CITHPTOB https://m.edsoo.ru/ff0d210c

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEpUs, bu6muoreka [IOK
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0COOCHHOCTH (PU3NYCCKUX U XUMUYECKUX CBOHCTB

MHoroaToMHEBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK

48 TIIMIEPUH, UX (PU3HYECKHE U XUMHUYECKUE https://m.edsoo.ru/ff0d210c
CBOICTBA
49 CriocoObI MOJTydeHUsl U IPUMEHEHUE Bubnnorexa [JOK
MHOTOATOMHBIX CITHPTOR https://m.edsoo.ru/ff0d210c
50 @DeHOoI: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE bubnnorexa [JOK
cBoiicTBa. TOKCHUHOCTH (PpeHONa https://m.eds00.ru/ff0d210c
bubnunoreka LIOK
51 Xumunyeckue cBoicTBa penona https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
52 Crioco0sl MoTydeHuUs U IpUMEHeHue GeHoa https://m.edsoo.ru/ff0d210c
[TpakTuueckas paborta Ne 2. Pemenue bubnnorexa [JOK
53 IKCTIEPUMEHTAIBHBIX 3a71a4 1o Teme "CIupThl U https://m.edsoo.ru/ff0d210c
¢benomnsr"
bubmmoteka IIOK
54 Cucremaruzanus 1 0000IIEeHUE 3HAHUH 110 TeME https://m.edsoo.ru/ff0d210c
AnbAerupl U KeTOHBL: JIEKTPOHHOE CTPOCHUE bubmmnoreka [JOK
55 KapOOHMIILHOM TPYIMIIBI; TOMOJIOTUYECKHUE PSJIBI, https://m.edsoo.ru/ff0d210c
obmas hpopmysa, U30Mepusi 1 HOMEHKIIATypa
56 ATNBIEruIpl ¥ KETOHBI: (PU3MUECKHUE CBOMCTRA,; bubmorexa TIOK
PEAKITHH MPHCOETHHEH s https://m.edsoo.ru/ff0d210c
57 Peakumu okucieHNs U Ka4eCTBEHHbBIE PEeaKIINH bubnmnorexa [JOK

AJIBJICTUI0B 1 KETOHOB
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https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK
58 Cnoco0bl 1oTy4eHus aabJEru10B U KETOHOB https://m.edsoo.ru/ff0d210c
59 OnHOOCHOBHBIE IIPE/iENIbHbIE KAPOOHOBBIE bubnnorexa LIOK
KHUCJIOThI, 0COOCHHOCTH CTPOEHUS UX MOJIEKYII https://m.edso0.ru/ff0d210c
60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, Bubmorexa OK
WX (DH3MUCCKUE CBOHCTBA https://m.edsoo.ru/ff0d210c
61 XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX bubmmorexa LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.eds00.ru/ff0d210c
62 Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI. bubnnorexa [JOK
MHoroo0pa3ue KapOOHOBBIX KUCIIOT https://m.edsoo.ru/ff0d210c
Oco0EHHOCTH CBOWCTB: HEMPEIETbHBIX U bubmuoreka [IOK
63 apOMaTHYECKHUX KapOOHOBBIX, TUKAPOOHOBBIX, https://m.edsoo.ru/ff0d210c
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT
bu6mmoteka IIOK
64 ITonsiTHE O TPOU3BOIHBIX KAPOOHOBBIX KMCIOT https://m.edsoo.ru/ff0d210c
65 CriocoObl MosTydeHus U IpUMeHeHne KapOOHOBBIX bubmnorexa LIOK
KHCITOT https://m.edsoo.ru/ff0d210c
66 CroxHble 3(Upbl: TOMOJIOTHYECKUHN psf, oO1Iast Bubnnorexa [JOK
(bopMyTa, H3OMEpPHS H HOMEHKIATYpA https://m.edsoo.ru/ff0d210c
67 dusnyeckre 1 XUMUIECKHE CBOMCTBA Y(PUPOB bubnuotexa [JOK
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Pemennie pacué€THbIX 3a1a4: IO YPaBHEHUIO
XUMHUYECKOHN peakluy, Ha ONpeieieHne

https://m.edsoo.ru/ff0d210c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d210c

68
MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO
BEIECTBA
[IpakTrueckas padota Ne 3. Permenue bubmuorexa [JOK

69 HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME https://m.edsoo.ru/ff0d210c
"Kap6oHnoBsie kuciothel. CiaoxHbIE d3PUPHI"

20 XKupsl: ctpoeHue, GU3MUECKUE U XUMUYECKUE Bubimorexa LIOK
CBOVCTBA (THIPOTH3) https://m.edsoo.ru/ff0d210c
OcoOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX bu6nmorexa LIOK

71 OCTaTKH HEMPEACTbHBIX KUPHBIX KUCIOT. JKHpHI B https://m.edsoo.ru/ff0d210c
pUpoJIe
Mpbi1a Kak coJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX bubmmnoreka HOK

72 Morolee aeiicrere. [ToHITHE O CHHTETUYECKUX https://m.edsoo.ru/ff0d210c
Moromumx cpeactsax (CMC)

73 I'eHeTnyeckas CBSI3b YTIICBOIOPOIOB U bubnmorexa LHOK
KHCIIOPOJICOICPIKAMIUX OPTaHUIECKIX BEIICCTB https://m.edsoo.ru/ff0d210c

bubmmoteka IIOK

74 PacuéTel o YPaBHCHHUAM XUMHUUYCCKHUX peaKHHﬁ https://m_edsoolru/fdeZlOC

bubnmnorexa LIOK

75 Cucremarusanus 1 0000IIeHIE 3HAHUI 110 TEME https://m.edsoo.ru/ff0d210c
OO6m1ast XxapakTepuCcTHKa YTJIEBOJIOB U but6mmorekxa [IOK

76 KJIacCHU(UKAIUS YIIIEBOIOB (MOHO-, - U https://m.edsoo.ru/ff0d210c

MOJIMCaxapu/Ibl)
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Mounocaxapupl: (pU3HYeCKre CBOMCTBA U

bubnunorexa LIOK

7| axownenue B - https://m.edsoo.ru/ff0d210c

78 [TpuMeHeHHe TITI0K03bI, €€ 3HAYCHUE B ﬁ;:s;?/(;seezziorﬁlﬁOleOC
JKU3HENeITeILHOCTH OpraHu3Ma e :
Jlucaxapupl: caxapo3a, MaJIbTO3a U JIAKTO34. Bu6muotexa [JOK

79 HaxoxieHue B mpupojie U MIPUMEHEHUE https://m.edsoo.ru/ff0d210c
JMCaXapuioB
[Monucaxapuabl: CTPOCHUE MaKPOMOJICKYT, bubmmorexa LIOK

80 (busnuecKre 1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/ff0d210c
PUMCHEHHE

bubmuoreka [IOK

81 [TonsATHe 06 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/ff0d210c
Pemenne pacueTHBIX 3aa4 Ha ONPE/ICICHHE 0N bubnmorexa LIOK

82 BBIXOJIa IPOIYKTa PEAKIIUU OT TEOPETHUCCKH https://m.edsoo.ru/ff0d210c
BO3MOXKHOT'O

83 Cucremaru3zanus 1 00001IeHIe 3HAHUH 110 ]f?tptlr?:'?/(r)]:eezascli)orﬁ/fdeﬂOc
paznery S ‘
Kontponbnas paboTa mo teme bubmuoreka [IOK

84 "Kucnopoacoaepskaiiue OpraHuuecKue https://m.edsoo.ru/ff0d210c
coenuuenus"
AMWHBI: KITacCU(PHKALUS, CTPOCHHE MOJICKY!I, bubnmorexa LIOK

85 ob1mas popmynna, U30MepHsl, HOMEHKJIATypa 1 https://m.edsoo.ru/ff0d210c
¢du3nueckue cBoicTBa

bu6nunorexa LIOK
86 XUMHUYECKUE CBOICTBA ann()aTHIECKUX aMHUHOB

https://m.edsoo.ru/ff0d210c
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AHWINH: CTPOCHUE aHWJINHA, 0COOEHHOCTH

bubnunorexa LIOK

87 .
XUMHYECKHUX CBOMCTB aHUJIMHA https://m.edso0.ru/ff0d210c

88 CriocoOsl MotyueHus: U IpUMEHEHUe bubnnorexa LIOK
ATH(ATHUECKIX aMUHOB https://m.edsoo.ru/ff0d210c
AMHHOKHCIIOTBI: HOMEHKJIATypa U U30MEpPUsl, Bu6muotexa [JOK

89 ¢busnueckue cporcTBa. OTACIbHbIC https://m.edsoo.ru/ff0d210c
MIPEJICTABUTEIH 0-aMHHOKHCIIOT
XUMHYECKHE CBOHMCTBA aMUHOKHCIIOT, MX bubmuoreka [IOK

90 OHMOJIOrMYeCKOe 3HAYCHHE aMUHOKHUCIIOT. CHHTE3 https://m.edsoo.ru/ff0d210c
Y THIIPOJIN3 TICTITH]IOB

01 benku kak mpupoOTHBIC TTOTUMEPHI; CTPYKTYPBI bubmmorexa LIOK
6EIIKOB https://m.edsoo.ru/ff0d210c

bu6nmorexa LIOK

92 XHUMHUUYECKHE CBOMCTBA OEIKOB https://m.edsoo.ru/ff0d210c
A30TCcoAepKAIIKE TETEPOLMKINYECKUE bubmuoreka [IOK

93 coeauHeHus. HyKIIenHOBBIE KMCIOTBI: COCTAB, https://m.edsoo.ru/ff0d210c
CTpOeHHE U OMoJoTHYecKas poib
[IpakTnueckas padora Ne 4. Pemenue bubmmnoreka HOK

94 AKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME https://m.edsoo.ru/ff0d210c
"A30TCcoAepKalre OpraHu4eCcKue COeTUHEHUA"
IIpakTuyeckas pabora Ne 5. Pemenue bubmuoreka [IOK

95 AKCIIEPUMEHTANBHBIX 33724 10 TeMe https://m.edsoo.ru/ff0d210c
"PacniozHaBaHne OpraHUYECKUX COETUHEHUN"

96 Kontponbnas padota mo teme "A3oTconepxkaiine bubmorexa LHOK

OpraHu4ecKue coeAuHeHus"

https://m.edsoo.ru/ff0d210c
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OCHOBHBI€E TTOHSITUSA XUMHHU

bubnunorexa LIOK

97 BBICOKOMOJIEKYIIIPHBIX COETUHEHHUI U METOJIbI UX 1 https://m.edsoo.ru/ff0d210c
CHHTE3a —IIOJIMMEPH3AIIKs U TTOJIUKOHICHCAIIHSI

98 [Tnactmaccel. YTunm3anus u nepepadoTka 1 Bubnnorexa [JOK
TACTHEA https://m.edsoo.ru/ff0d210c

99 DJ1aCTOMEpBL: HATYPAIbHbIH CHHTETHUIECKUE 1 bubnnorexa LIOK
xayuyku. Pesuna https://m.edsoo.ru/ff0d210c

10 BosokHa: HaTypasbHbIe, HCKYCCTBCHHBIE, Bbubmmnorexa [JOK

0 cuHTeTHYecKuE. [TomuMepsl CrienuanbHOro 1 https://m.edsoo.ru/ff0d210c
Ha3HAYCHUS

10 [IpakTuueckas paborta Ne 6. Pemenue bubnnoreka [JOK

1 HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME 1 https://m.edsoo.ru/ff0d210c
"Pacno3HaBaHue€ IIACTMACC U BOJIOKOH"

10 O06001eHre U cucTeMaTU3aIS U3YYEeHHOTO bubmuoreka [IOK

5 Mmarepuaina 1o teme ""BrIcokoMoneKyIspHbIe 1 https://m.edsoo.ru/ff0d210c
COeTUHEHHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MMOYPOYHOE IIVTIAHUPOBAHME 11 KJIACC

Ne KosaunyecTBo 4acoB JIeKTPOHHbIE
Hara uudposbie

Tema ypoka

n/ yp Beero K";’Tpom’m"e Hl?m"qe”me u3ydenusi  00pa3oBaTebHbIE

aA00ThbI aA00ThbI

n P P pecypcsl
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 Bubmiorexa [OK
SieMenT. M30Tomb https://m.edsoo.ru/ff0d210c
CtpoeHue 31IeKTPOHHBIX 000JI0YEK aTOMOB, 1 Bubmorexa LHOK
KBAHTOBBIC YHCIA https://m.edsoo.ru/ff0d210c
Knaccudukanus XuMHIeCKUX 3JIEMEHTOB (S-, P-, 1 Bubnnorexa [JOK
d-, f-aremenTeN) https://m.edsoo.ru/ff0d210c
Pacnipenenenue 371€KTpOHOB IO ATOMHBIM 1 bubmmorexa LIOK
opGHTATAM https://m.edsoo.ru/ff0d210c
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB JIEMEHTOB 1 bubmmorexa LLOK
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSTHUH https://m.edsoo.ru/ff0d210c
DNeKTpOHHBIE KOHPUTYpAIIMX HOHOB. 1 brbmorexa LIOK
DIEKTPOOTPHITATEBHOCTS https://m.edsoo.ru/ff0d210c
[Tepuonnueckuii 3akoH u Ilepuonnueckas bubnmnoreka [JOK
CUCTEMa XMMHUYECKUX d1eMeHToB 1. . 1 https://m.edsoo.ru/ff0d210c
MenaeneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB bubnmnorexa [JOK
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 https://m.edsoo.ru/ff0d210c

MPOCTBIX U CIIOXKHBIX BCHICCTB I10 I'PYIIIIaM U
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nepuojam

bubnmoreka [IOK

9 Cucrtemartu3zanus 1 0000IIeHUE 3HAHUH 110 TEMe https://m.edsoo.ru/ff0d210c
Bunnl xumndyeckou cBs3u. MexaHu3MEI bubnunoreka LIOK

10 00pa3oBaHus KOBAJICHTHOU CBsi3H. BogopoaHas https://m.edsoo.ru/ff0d210c
CBS13b. MEXMOJIEKYIISIpHbIE B3aUMOJEHCTBUSA
BanenTHOCTH 1 BaJICHTHBIC BO3MOKHOCTH aTOMOB. bubnunoreka LIOK

11 CBs13b DJICKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/ff0d210c
re€OMETPUUYECKUM CTPOECHUEM

12 IIpencraBneHus 0 KOMIUIEKCHBIX COEIMHEHUSX: Bubmiorexa HOK
COCTAB U HOMEHKIATYpA https://m.edsoo.ru/ff0d210c
BemectBa MOJIEKYIAPHOTO M HEMOJIEKYJIIPHOTO Bbu6moreka [JOK

13 cTpoeHus. TUIBI KPUCTALTMYECKUX PEUICTOK U https://m.edsoo.ru/ff0d210c
CBOMCTBA BEILIECTB

14 IToHsATHE O TUCHIEPCHBIX CUCTEMAX. Bubmiorexa LIOK
IIpencraBneHne o KOIJIOUIHBIX PacTBOpax https://m.edsoo.ru/ff0d210c
HcTrHHBIE paCTBOPBI: HACBIILIEHHBIE U bubmmnoreka HOK

15 HECHACHIIICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/ff0d210c
Kpucramnoruaparst

but6mmorekxa [IOK

16 CriocoObl BbIpaXKEeHUsI KOHIIEHTPALMU paCTBOPOB https://m.edsoo.ru/ff0d210c
Pemenne 3aga4 ¢ Mcnob30BaHUEM MOHSATHI but6mmorexa [IOK

17 ""MaccoBasi JI0Jisl pacTBOPEHHOTO BelecTBa', https://m.edsoo.ru/ff0d210c
"MoJIsIpHas KOHLIEHTpaus'"

18 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [JOK

HCOPTraHNYCCKUX BCIICCTB
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https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK
19 Cucrematu3zanus 1 00001IeHNE 3HAHUH 110 TeMe https://m.edsoo.ru/ff0d210c
KontposbHas padota no temam "CTpoeHHE aToMa. bubmuorexa [JOK
[Tepuoaunyeckuii 3akoH u [lepuonnieckast https://m.edsoo.ru/ff0d210c
20 cUcCTeMa XUMHUYEeCKUX 3eMeHToB . 1.
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Kiaccudukamnus XuMrUIeCKuX peakivi B bu6nmoreka LIOK
HEOPraHW4eCKOW M OPraHMYECKON XMMHUHU. 3aKOH https://m.edsoo.ru/ff0d210c
21 COXpaHEHHS MAcChl BEUIECTB; 3aKOH COXPAHEHUS U
MpEBpAILEHHs SHEPTHH IPU XUMUYECKUX
peaKmsIx
99 TemnnoBble 3G HEKTh XMMUYECKUX PEaKIHi. BH6H.HOTeKa HOK
TepMOXHMHUECKHE YPABHEHHS https://m.edsoo.ru/ff0d210c
23 Brrauciienus mo ypaBHEHUSIM XUMHUECKUX llitl/tlggl;ll(;nTe;asc])_]c;)OrIlj/fdeﬂOC
peaKIuii ¥ TePMOXUMHUYECKUM YPaBHEHUSIM B '
CKOpOCTh XMMUYECKOH peakuu, €€ 3aBUCUMOCTb bubnnorexa [JOK
24 OT pa3nu4HbIX pakropoB. Karamus u https://m.edsoo.ru/ff0d210c
KaTaJln3aTopsbl
but6mmorekxa [IOK
25 ['oMOTeHHBIE U TeTepOTeHHBIE PEAKITHH https://m.edso00.ru/ff0d210c
IIpakTryeckas padora Ne 1 mo teme "BnusHue bubmuoreka [JOK
26 pa3nUYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON https://m.edsoo.ru/ff0d210c

peakuun"
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OO6paruMbie 1 HEOOpATUMBIEC PEAKLINH.

bubnunoreka LIOK

27 .
XHMHUCCKOE PABHOBECHE https://m.edsoo.ru/ff0d210c
[IpakTrueckas padota Ne 2 o teme "BnusHue bubmuorexa [IOK
28 pasn4HbIX ()AKTOPOB Ha MOJIOKEHUE https://m.edsoo.ru/ff0d210c
XHMHYECKOTO paBHOBECHS"
2 DyeKTponuTHYecKas gucconuanys. CUIbHbIE 1 bubmmorexa LLOK
cirabbie ATeKTPoUThL. CTEIeHb TUCCOIUAIIUN https://m.edso0.ru/ff0d210c
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX bubanorexa [JOK
30 pactBopoB. Bomopoausiii mokaszarens (pH) https://m.edsoo.ru/ff0d210c
pacTtBopa
31 I'upponus coneit. Peakiuu, mpoTeKaromue B bubmorexa LIOK
PACTBOPAX 3IEKTPONHTOB https://m.edsoo.ru/ff0d210c
32 [TpakTryeckas padora Ne 3 o teme "Xumuueckue Bubmorexa HOK
PEAKITHH B PACTBOPAX HIEKTPOTHTOR" https://m.edsoo.ru/ff0d210c
33 OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITHH. bubmmorexa LLOK
Baxxnerinme OKuCIUTEN U BOCCTAHOBUTEIN https://m.edsoo.ru/ff0d210c
" MeTox 2MeKTPOHHOTO (37IEKTOHHO-HOHHOTO) bubmorexa LIOK
Gananca https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
35 DNEKTPOIN3 PACTBOPOB U PACIIIABOB BEIIECTB https://m.eds00.ru/ff0d210c
but6mmorekxa [IOK
36 Pemenwe 3a1a4 pa3TunIHBIX THITOB https://m.eds00.ru/ff0d210c
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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Cucremaruzanus U 0000LIEHYE 3HAHUHN 110 TEME

https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

38 .
"X HMHYECKHE peaKin” https://m.edsoo.ru/ff0d210c

39 KontponbHas padota nmo teme "XumMudeckue brbmorexa LIOK
peakin” https://m.edsoo.ru/ff0d210c
[Tonoxxenue HemeramioB B [lepuoanueckoit bubmmoreka [JOK

40 CHCTEME XMMHYECKHX d1eMeHTOB 1. 1. https://m.edsoo.ru/ff0d210c
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB

41 AJIOTpONus HEMETaJIOB (Ha IpuUMepe Brbmorexa LIOK
KHCI0pOTa, cephi, hocdopa u yrieposa) https://m.edsoo.ru/ff0d210c

4 Bosopox: nonydenue, GU3MIecKue ¥ XUMHIECKHE Bubimorexa LIOK
cBoiicTa. THAPHIEI https://m.edsoo.ru/ff0d210c

43 ["anmorensl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOOBI bubnnorexa [JOK
MoJTydeHus1, GU3NYECKUEe U XUMUIECKIE CBONCTBA https://m.eds00.ru/ff0d210c

44 I'anorenoBonoponsl. Baxkueiimue bubmmorexa LLOK
KHCIIOPOJICO/IEPKALIME COSIMHEHMSI TalIOT€HOB https://m.edsoo.ru/ff0d210c
JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI bubnuoteka [JOK

45 MOJTy4eHHUs rajoreHoB. [IpuMeHenue raioreHoB u https://m.edsoo.ru/ff0d210c
HX COEIUHEHUI

46 [IpakTuueckas padborta Ne 4. Pemenue bubmnorexa LIOK
AKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMe "["amorensr" https://m.edso0.ru/ff0d210c

47 Kucnopon: nabopatopHblie U MPOMBIIIITICHHBIS bubnmnorexa [JOK
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CHOCOOBI TOMy4YeHUS, PU3UIECKIE U XUMHUECKUE
cBoiictBa. O30H. [IpuMeHeHue kucnopoaa u 030Ha

https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK
48 Oxcuzpl 1 EPOKCHIBI https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
49 Pemrenue 3a1a4 pa3JIMYHBIX THIIOB https://m.edsoolru/fdeZlOC
50 Cepa: HaxOXJJeHUE B IPUPOJIE, CITOCOOBI Bubmiorexa HOK
NOJTy4eHHUsl, PU3NUECKHEe U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
51 Ceposozopoz, Cyﬂquﬂbl https://m.edsoo.ru/ff0d210c
59 Kucnopoaconepxamue coeIMHEHUS CEPHI. Bubmiorexa LIOK
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edso0.ru/ff0d210c
ITpakTruyeckas padora Ne 5. Pemenue bubmuorteka [IOK
53 IKCIIEPUMEHTAJIBHBIX 3a71a4 1o TeMe "Cepa u e https://m.edsoo.ru/ff0d210c
coequHeHus"
A30T: HaX0XJIeHUE B IPUPOJIE, CIIOCOOBI bubmmnoreka HOK
54 MOJTy4eHHs, PU3MUECKHE U XUMUUECKHIE CBOMCTBA. https://m.edsoo.ru/ff0d210c
AMMMaK, HUTPUAbI
55 Kucnoponcoaep:xaiiue coequHeHHs a30Ta. Bubmiorexa LJOK
OcoOeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/ff0d210c
56 [IpumeneHnue a3oTa v €ro coeuHEeHU. A30THbIE Bubmorexa HOK
yaoOpeHust https://m.edsoo.ru/ff0d210c
57 docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI bubmuotexa [IOK

MOJIy4eHus1, GU3NYECKUEe U XUMUYECKHE CBOMCTBA.
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®ochunst u pochun

Oxcunst hocdopa, pochopcoaepxaiirie KUCIOTHI.

https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

58 .
Corma ochOpHOi KHCITOTEI https://m.edsoo.ru/ff0d210c
59 [Ipumenenne pocdopa u ero coenMHEHUIA. brbmorexa LIOK
Dochopusie yroGpenms https://m.edsoo.ru/ff0d210c
[Ipaktuueckas padota Ne 6. Perenue bubmmoreka [JOK
60 IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "A30T u https://m.edsoo.ru/ff0d210c
dhochop u ux coenuHeHHs"
Yraepon: HaX0XKJICHUE B IPUPOAE, AILIOTPOITHBIE bubmmoreka [JOK
61 Mo uduKam; GU3NUECKHE U XUMUYCCKUE https://m.edsoo.ru/ff0d210c
CBOMCTBA, IPUMEHEHUE
62 Okcup yriepoaa(ll), okcun yraepoma(1V), bubmorexa LIOK
yTONbHAS KHCIIOTA U €8 COMH https://m.edsoo.ru/ff0d210c
bubmmoteka IIOK
63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB https://m.eds00.ru/ff0d210c
gq  Kpewmnuii: maxoxienme 8 npupose, CII0COOHI Bubnnorexa LIOK
MOJTy4eHUsI, PU3HUSCKUE M XUMUIECCKIE CBOHCTBA https://m.edso0.ru/ff0d210c
65 Oxcun kpemuusi(1V), kpeMHuEBast KUCIIOTA, bubmorexa LHOK
CHITHKATHI https://m.edsoo.ru/ff0d210c
66 [IpuMeHeHne KpEMHUS U €T0 COeTMHEHUH. bubmnorexa LIOK
CrekJto, ero moJrydeHue, BUJIBI CTEKIIa https://m.edso0.ru/ff0d210c
67 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubnuotexa [JOK
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Cucremaruzanus U 0000LIEHYE 3HAHUM 10 TEME

https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

68 o emeram” https://m.edsoo.ru/ff0d210c
bub6nmoreka [IOK
69 KonrposnpHas pabora no teme "Hemerasmisr" https://m.eds00.ru/ff0d210c
AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, Bubmorexa HOK
70 KOPPEKLIS OIIHGOK https://m.edsoo.ru/ff0d210c
[Tonoxxenue metaiuioB B Ilepuoanyeckoii cucreme bu6nmoreka LIOK
71 XUMHAYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS https://m.edsoo.ru/ff0d210c
ANEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
79 OO6mue ¢puznyecKkue CBOMCTBa METAIIIOB. Bubnnorexa [JOK
[IpuMeHEeHHE METAIIOB B OBITY M TEXHUKE https://m.edso0.ru/ff0d210c
bu6nunorexa LIOK
73 Cnnassl MeTaiioB. Kopposust MeTannoB https://m.edsoo.ru/ff0d210c
bubmmoteka IIOK
74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB https://m.eds00.ru/ff0d210c
75 DIEeKTPOXUMHUYECKUI Pl HAIPSKEHU METAIIIOB. Bubnnorexa LIOK
OO6mme crmocoOb! MOTYYEHNS METAJIIOB https://m.edsoo.ru/ff0d210c
OOm1as xapakTepucTiKa MeTauioB |A-rpymisl bubmuoreka [JOK
[Teproandeckoil CUCTEMbI XUMHUYECKUX https://m.edsoo.ru/ff0d210c
76 a7eMeHTOB. Harpuii u Kajuii: noiay4yeHue,

¢u3nyecKkre U1 XMUMHUYECKHE CBONCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCAUHEHUN
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O6mas xapakrepucTtika MetayioB ||A-rpynmst
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX

bubnunoreka LIOK
https://m.edsoo.ru/ff0d210c

77 3JIEMEHTOB. Maruuii ¥ KaJIbIWiA: MOJTy4eHHUe,
¢bu3nyecKkre U XUMHUYEeCKHe CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COeIMHEHUN

bubnunoreka LIOK

78 JXKéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/ff0d210c

79 AJIFOMUHMIA: HOJ'IvleeHI/Ie, (dbuzmveckue u ﬁ;g:_l;l/:e;lsi?ﬁ/ﬁodzmc
XUMHYECKHE CBOICTBA, TPUMEHEHHE S '
AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHA Bbu6moreka [JOK

80 QIIOMUHUS, THIPOKCOKOMIUICKCHI aTFOMHHHMS, UX https://m.edsoo.ru/ff0d210c
MIPUMCHCHHE

bubnuoreka [{OK

81 Pemenne 3a1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/ff0d210c
[IpakTnueckas padora Ne 7. Pemenue bubmmnoreka HOK

82 IKCIIEPUMEHTAIBHBIX 337134 1Mo Teme "MeTtanibl https://m.edsoo.ru/ff0d210c
[JIABHBIX TTOATPYTI"
OO01as xapakTepucTUKa METaNIOB TOOOYHBIX bubnnorexa [JOK

83 noarpymi (b-rpymm) [eproandeckoii cucTeMbl https://m.edsoo.ru/ff0d210c
XUMHYECKHUX JJIEMEHTOB

84 dbmnqecxnf: Y XUMHUYECKHE CBOMCTBA XpOMa U €ro ﬁﬁﬁ/ﬁ?ﬁsiﬂﬁ/ﬁmzmc
COCUHEHUH, UX TIPUMEHEHHE S '
Baxnerime coeTMHEHU MapraHiia. but6mmorexa [IOK

85 [TepmaHTaHAT KaJHsi, €r0 OKUCIUTEIbHbIC https://m.edsoo.ru/ff0d210c
CBOICTBA

86 du3znueckne U XUMHUUECKHE CBOMCTBA JKele3a U bu6nunorexa LIOK
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ero coequHeHuil. [lonydyenne u npumeHenue
CILJIaBOB XkeJe3a

https://m.edsoo.ru/ff0d210c

dusndyeckre ¥ XMMHUUECKHE CBOMCTBA MeIu U eé

bubnunoreka LIOK

87 | coemm eHUiA, X IpUMEHeHHE https://m.edsoo.ru/ff0d210c
du3nueckne U XMMHUUECKHE CBOMCTBA [IUHKA U €T0 bubnunoreka LIOK

88 COEMHEHUH, X IPUMEHCHHE. https://m.edsoo.ru/ff0d210c
I'MIpOKCOKOMIUIEKCHI LIMHKA
[IpaxTnueckas padora Ne 8. Pemenue Bbu6mmotreka [JOK

89 IKCIIEPUMEHTANBHBIX 337134 1Mo TeMe "MeTaluibl https://m.edsoo.ru/ff0d210c
moOOYHBIX oArpym"

bubnuoreka [{OK

90 Pemienue 3a1a4 pa3inyHbIX TUIIOB https://m.eds00.ru/ff0d210c

01 O06001IeHre U cucTeMaTU3aIs U3YYEeHHOTO EH6H.HOTeKa LOK
Matepuana o Teme "MeTams” https://m.edsoo.ru/ff0d210c

bu6nunorexa LIOK

92 KonrponsHas pabora o reme "Metasmibr" https://m.edsoo.ru/ff0d210c

03 AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI, ]stl/tI6H.HOTeKa HOK
KOPPEKIIHS OMIHGOK ps://m.edsoo.ru/ff0d210c
Ponpb xumun B o6ecrieyeHu yCTOMYHBOTO bubmuoreka [JOK

94 pa3BuUTHs YeoBevyecTBa. [[OHITHE O HAYIHBIX https://m.edsoo.ru/ff0d210c
METO/aX MCCIIECOBAHMUS BEIIECTB
HayuHnble mpyHIUIBI OpraHru3alui XMMHYECKOTO bubmuoreka [JOK

95 npou3BocTBa. [IpOMBIIIICHHBIE CIIOCOOBI https://m.edsoo.ru/ff0d210c
TIOJTyYCHUST BYKHEHIIINX BEIIECTB

96 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl U bubmuotexa [IOK
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€ro MOoCJICACTBUA

XuMHs U 30pOBBE uenoBeka. JlekapcTBeHHbIE

https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

97 cpercTa 1 https://m.edsoo.ru/ff0d210c
Xumust muiy. Pojb XxuMun B o0ecreyeHnu bubmuorexa LIOK

98 MUIIEBON OE30MMaCHOCTH 1 https://m.edsoo.ru/ff0d210c
Kocmerndeckne u napproMepHbIe CpEICTBA. bubmmorexa [IOK

99 BeITOBast XUMUS 1 https://m.edsoo.ru/ff0d210c

10 XHMHS B CTpOUTENLCTBE. BaskHelmue 1 bu6muorexa [HOK

0 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE MAaTEPUAIIBI https://m.edsoo.ru/ff0d210c

10 XuMus B CEIBCKOM X03siicTBE. OpraHn4ecKue u bubnnorexa [IOK

1 MHUHEpaJbHbIE YI00pEHHUS 1 https://m.edsoo.ru/ff0d210c

10 bubmmoteka IIOK

5 Cucrematu3anus 1 0000I1IeHHE 3HAHUH 110 TEME 1 https://m.edsoo.ru/ff0d210c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakuueit
Jlyamna B.B., OOmecTtBo ¢ OrpaHHMYeHHON OTBETCTBEHHOCTBHIO «J/PODAY; AKIMoHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., Jlyaun B.B.; mox penakuueit
Jlynuna B.B., O6mectBo ¢ orpaHuyeHHOW OTBETCTBEHHOCThIO «J[PODAY»; AkImoHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET
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