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ITosicHuTenbHAs 3amycKa

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpEeAHEro o0Iiero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o011ero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yIOIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BuTHs BocnuTaHusd B Poccuiickoi
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npodUILHOTO OOYy4YeHHS, MPU3BAHO OOECIEeYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJIKEHUS OOyUYCHHS B OpraHuU3alusx Npo¢eCcCHOHATBHOIO0 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OTHOW M3 MPUOPUTETHBIX JUCHUILINH.

B nmnporpaMmme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
NoApOOHYI0O  HWHTEPIpETallMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKHM BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrpaMMOM MO
XUMUHU (QYHKIIHH:

MH()OPMALIMOHHO-METOANYECKAsl, pealu3auus KOTOpod oOecredynBaeT
MOJIyYE€HUE TMPEJCTABICHUSI O LIEJAX, COJCpKaHUM, OOIIEH cTparerun oO0ydeHws,
BOCIIMTAaHUS M Pa3BUTHA OOyYalOMMXCS CPEACTBAMH IIpeaMeTa, M3y4aeMoro B
paMKax KOHKPETHOTO TpOoQuIs;

OpraHU3allMOHHO-TJIAHUPYIOIIAs, KOTOpasi MpeaycCMaTpUBACT OMpPEICIICHUE:
MPUHIIAIIOB CTPYKTYPUPOBAHUS W TMOCIEJOBATEILHOCTU M3Yy4YCHUSI Y4EOHOTO
MaTepuaja, KOJMYECTBEHHBIX M KaY€CTBEHHBIX €ro XapaKTEPUCTHK; MOIXOJOB K
(GhOpPMHUPOBAHUIO COJIEPIKATEIIBHOM OCHOBBI KOHTPOJISI M OLICHKH 00Pa30BaTEIIbHBIX
JOCTIDKCHUM O0ydYaroIMuXCs B PaMKax WUTOTOBOM aTTeCTaluu B (opMe €IUHOTO
roCyJIapCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYECHUST XUMUU:

yCTaHaBJIMBAET MHBAPHUAHTHOE MPEIMETHOE COAEepKAHUE, 00s3aTeIbHOE IS

U3YYCHUSI B paMKax OTIACIBbHBIX Mpoduiel, mpeaycMaTpuBaeT pachpeaeiieHue 1



CTPYKTYPHUPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSM/pasenaM Kypca;

TAET MPUMEPHOE pacipesiesieHue Y4eOHOro BpeMEHH, PEKOMEHAYEMOTO IS
U3YYEHUS OTIIETBHBIX TEM;

npeajiaraeT  MPUMEPHYIO0  TOCIEIOBATENbHOCTh  M3Y4YEHUS  y4eOHOTO
Marepuansa C Y4€TOM JIOTUKM IIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

Ta€T METOIMYECKYI0 MHTEPIIPETAIMIO LIeNIeH U 3a/1a4 U3y4YeHUs IpeMeTa Ha
yrayOa€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIIHETO
oOmero  o0pa3oBaHMs, COJEP)KATENBbHOM  XapaKTEPUCTUKHU  IUIAHUPYEMbBIX
pE3yJIbTATOB OCBOEHUSI OCHOBHOM 00pa30BaTENIbHON MTPOrpaMMBbl CPEIHETO OOIIEr0
oOpa3oBaHus (JINYHOCTHBIX, METAIPEIMETHBIX, TIPEIMETHBIX), a TaKKe C YyIETOM
OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHBIX JEUCTBUN OOydaromerocs IO
OCBOCHHIO COJIEPKaHMS IPEIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH collepikaHusl yueOHOro mpeaMmera
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA OMNPENENSThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTtBUM ¢ KoHUenTyaidbHbIMH mnoJjioxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHUS Ha YPOBHE CpeIHEro oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHHsS]  XHUMHUYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3AlMIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO HA  pacluIiupeHue U  YrIyOJeHHEe TEOpETHUYECKOW U
MPaKTUYECKON MOATOTOBKU OOYYalOIIMXCS, BEIOPABIIUX ONpPENeAEHHbI MPoduib
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOIYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyEeMbIM peE3yJbTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPpaMMBbl CpeAaHEro oOIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKEe Ha pEIICHWE 3a]ay
BOCIIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHMHM palMOHATM3alUUd y4eOHOro TpyAa H



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomumMu npeamMeTa «XuMUs» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHW3allid COJACP)KAHUS JTUX KypCOB B TPOTpaMMe MO XHUMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cojepxkanus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUCHHs TpeaMeTa. JTa CHUCTEMa
3HaHUU TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE OMOJIHEHHE, MO3BOJIAIONIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YBENMUYCHUS OOBEMAa B3HAHWMA O XUMHYECKHX
DJIEMEHTaX U CBOWCTBAX WX COCIWHEHUN Ha OCHOBE PACIIMPEHUS W YTIIYOJICHHUS
MIPEICTABIICHUA O CTPOCHUHM BEIIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUS PEAKIU, paCCMATPUBAEMbBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMoaAMHAMHUKU. M3ydeHue mnepuoauyeckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHYECKHX  DJIEMCHTOB  0Oa3upyeTcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPEJCTABICHUSAX O CTPOSHUU aToMa. XMMHUYECKas CBS3b
OOBSICHAETCS C TOYKU 3PEHUS IHEPTreTUYECKUX U3MEHEHUN Mpu €€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ pEakuuid  JOomojHseTcs  (QOPMUPOBAHMEM  MPEACTaBICHUN 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kypce opraHndeckoil XMMHUU TIPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIhii.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJICpPKAaHHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIel cucreme
MPEAMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHUE CMEXKHbBIE IPEAMETHI. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3yYCHUU TIpelIMeTa B JaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHass Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUH, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJU3a, MPEJACTABICHUS O
CTPOCHHH BEIIIECTB U JIPYyToe.



B TO ke BpeMsa B COIEp)KAaHMM IIpeAMETa Uil KIIACCOB XHWMMKO-
ounonornueckoro npoduiast OONbUINI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM Uil H3y4EHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Npeanoiaraet
peanu3anuio TaKux LeseH, Kak:

(opMupoBaHue TPEACTaBICHUN: O MaTEpUAJbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00€ClEeUEeHUU YCTONYHMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU MPOOJIEM IKOJOTHUYECKOMN, SJHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEUEHUHU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOl KyJbTypbl 4YEJNOBEKa, a TaKke
HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbIO U TMPUPOJHOMN
cpene;

OCBOCHHE CHUCTEMBl 3HAaHMUM, JIEKAIMUX B OCHOBE XUMHMUYECKOMN
COCTaBJISIIOLICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUU
BEIIECTBA HA  pAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KHUHETHYECKHX 3aKOHOMEPHOCTAX
IIPOTEKAHUS XMUMHUYECKMX DPEaKLUM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M
JUCTHEPCHBIX CHUCTeMax, OO0 OOmMX HayyHbIX MPUHIHUIAX XHUMHUYECKOTO
IIPOU3BOJICTBA;



dbopmupoBaHue y oOydJaronuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHHUM 71 OOBSICHEHUS KIFOUYEBBIX
uae u mpoOJeM COBPEMEHHOW XUMHUU, Al OOBSCHEHUS W MPOTHO3ZUPOBAHUS
SBJICHUM, WMEIOIIUX ECTECTBEHHO-HAYYHYIO0 MPUPOAY; T'PAMOTHOTO pEeIICHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TMO3UIIHIA
IKOJIOTUYECKON 0e30MacHOCTH TMOCHIEACTBUI OBITOBOM W MPOU3BOACTBEHHOMN
NESTEIIbHOCTH  YENIOBEKa, CBSI3aHHOW C  XUMHYECKHMM  IPOU3BOJICTBOM,
HCITIOJIb30BAaHUEM U TIEpepabOTKO BEIIECTB;

yrayOJeHue NpeiCTaBICHU 0 HAYYHBIX METO/IaXx MO3HaHUs, HEOOXOIUMBbIX
JUISl IPUOOpPETEHUsT YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMHYECKUX SIBJICHHUHA, MMEIOIMIMX MECTO B TPUPOJAE, B MPaKTUUYECKOU
JESITEIbHOCTH U TIOBCETHEBHOM KU3HU.
B muane peanuzanuu NepBOOYEPEAHBIX BOCHHUTATEIbHBIX W Pa3BUBAIOLINX
(GYHKIMI 1I€JIOCTHOM CUCTEMBI CpeIHEro ooiero oOpa3oBaHUS NpPU HU3YyUYECHHUH
npeqMera  «XUMHS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
IpUOOPETAIOT TaKue IeNU U 331a49H, KakK:

BOCIIUTaHHE YOSKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHUM MPUPOIBI, YBAXKECHUSA
K IIPOLIECCY TBOPYECTBA B 00JIACTU TEOPETUYECKUX U MPUKIIATHBIX MCCIEA0BaHUN
B XHUMHUHU, (OPMHUPOBAHHUE MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAaUMM K OOYYEHHUIO U [IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJII0 M CAMOBOCHHMTAHMIO HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX
IICHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPYECKHX
criocoOHocTeM oOyydaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEIIHON
npo(hecCHOHANBHON 1 OOIIECTBEHHOM JeSTeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 3JJ0pPOBOM 00pa3e KU3HU;

¢opMupoBaHHEe YMEHHII W HaBBIKOB Pa3yMHOTO MPUPOIONOIH30BAHUS,
pa3BUTHE HKOJOTHUECKON KYJIbTYphl, MNPHOOPETEHHWE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OOmiee YMCIO YacoB, MNPEAYCMOTPEHHBIX JJs U3YyYEeHHS XHMHHM Ha
yIIyOJIEHHOM pOBHE CpeaHero obiiero oopasoBanus, coctanisier 204 yacos: B 10
kiacce — 102 yaca (3 gaca B Hezento), B 11 kinacce — 102 gaca (3 yaca B HEZIeI0).



Conepxanue oOydeHus

10 kmacc

Opranuyeckast XumMust

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUMU.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
opraHudeckux BemecTB. [loHsiTHe O CBOOOJHOM paaukaie, Hykieopuie Hu
anexkTpodue.

Teopuss crpoeHuss oOpraHudeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYIIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl W30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

YTi1eBO10pOaBbI.

Aunkansbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OkucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
KyMyJupoBaHHbI€). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHMSI U XUMHYECKHX
CBOMCTB CONpPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoenudenue. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENoUd. B3auMoaencTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M M LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpalICHUIl:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiye OpraHu4ecKre COeIUHEHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHOIA U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEUICHUS, B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME CBOMCTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Ousndeckue cBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O NTPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTE€apUHOBas, NaJIbMHUTHUHOBAs, OJIEMHOBAs, JIMHOJIEBAs,
JMHOJIEHOBAA KUCIOThI. CIOCOOBI OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUI0I03bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpPoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTA B ANbJAETU] HA PACKATIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), Bzaumoneincreue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClI0KHBIE A3(DUPBD.

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIusHUE TpyIIl aTOMOB B MOJIeKyJie aHWINHA. OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucnoTel. HoMeHknaTypa u nuzomepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. llepBuuHasi, BTOpUYHAS M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus OENKOB IMpH HarpeBaHUM, LBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BBICOKOMOJIEKYJISIPHBIE COEMHEHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSAS MOJIEKYJIsIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIBI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dboToCcuHTE3, NbIXaHWE, OENTKHU, VYTIEBOIBI, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIC UCKOTTaEMbIE, TOTUIHBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 kmacc

OO01mast 1 HeOpraHuyecKask XUMHUSI

Teopernueckre OCHOBBI XUMHUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CB43b NMEPUOIAYECKOrO 3aKOHA U [lepronuecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BomopoaHas CBs3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHbie pactBopsl. Ipeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukainus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannueckas xumus.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKae
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. @u3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEHIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHui  metamwioB.  OOmue  crmocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuii: mnomydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHHI.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA Keje3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMUS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUKITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [[poMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH HEPreTHIecKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU O0OBEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce ocynIecTBIETCS YEpe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIacCUu(UKaIius, MepuogunIHOCTh, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, O0OBEM, arperaTHOE COCTOSTHHME BEIIECTBa, HJACAJbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[TnanupyemMbie pe3ynbTaThl OCBOEHHUS MPOTPAMMBI MO XMUMHHU Ha YIIIyOJIEHHOM
YPOBHE CpPEIHETO OOIIET0 OCHOBAHUS
JIMYHOCTHBIE PE3YIBTATHI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEICIICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HaAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€IU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaThl OCBOCHUSA IIpeaAMeTa «XUMHUSD»  OTPaXKarT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHMHS»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxk1aHCKOTO BOCITUTAHUS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUIOB YU4EOHOU AEATEILHOCTH;

2) mMaTpUOTUYECKOTO BOCIIUTAHUS:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XUMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKH €CTh pPE3YyJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIECAYIOLIEM
aHanu3e WHQPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUI
MOCTYIIKOB;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKM3HHU, B TPYAOBOH €ATEIbHOCTH;

NOHMMAaHUSA [EHHOCTH TIPaBWJI HMHAWBHUIYATbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYAIIHIX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TIOCTEACTBUNA W HETMPUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) TpyA0OBOTO BOCTIUTAHUS:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIHCKOM
NEeATEIbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NeSITEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
ColLlMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHClie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKU IIEJIeCO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUA TJI00AaTbHOTO XapaKTepa SKOJOTHYECKHX TMpoOJieM, BIUSHUSA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIbHOU Cpeibl;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peleHus: BOMPOCOB PaIllMOHAIBHOTO TPUPOIOTIOIb30BaAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOIHON Cpele, YMEHHsSI TPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHHA KaK HayKd, OCO3HaHUsA €€ poimu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO3JaHMM HOBOM 0a3bl MaTepUaJbHOM KYyJIbTYpbl, B PELIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICUYEHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.

MeranpenMeTHbIe pe3yJIbTaThl



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpcaJibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JEWCTBUS B MIO3HABATEIIPHON M COLIMAIBHOM MPAKTHKE.

MeTtanpenMeTHbIe Ppe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU
y49eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYyJISATHBHBIMU
JICICTBUSIMU.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC TCHUCTBUS

1) 6a30BbIC JIOTHYCCKUE ICHUCTBUS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LEeIU JACATEILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISMU;

WCIIOJB30BaTh TPH OCBOCHHMHM 3HAHWN MPUEMBI JIOTMUECKOTO MBIIIICHUS:
BBIICIIATh XapaKTEPHbIE MPU3HAKWA TIOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIF30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIASIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIIUKM BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHABJIMBATh TPUYWHHO-CJICICTBCHHBIC CBSI3M MEXAY HM3ydaeMbIMU
SIBIICHUSIMH,

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SIBJICHHSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATH B MPOIIECCE MO3HAHUS HCIIONB3YeMbIe B XUMHH CUMBOJIUYCCKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHCHHE XUMHUYECKON
peakinuu — TPU PEIICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJbHBIE NIPEICTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a30BbBIE UCCIIEOBATEIBCKUE ACHCTBHS:

BJIAJCTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XMMHYECKUX
peakuuit;

dbopMynIupoBaTh LIETH U 3a/1a4U UCCIEAOBAHUSA, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIO0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENILCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabota ¢ uHbOpMaLIHEiA:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HUHGpopMauu (Hay4dHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3aIPOCHl U MPUMEHATh PA3JIUYHBIE METOJIbI NMPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  NIpPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMHpOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUeOHbIE ACHCTBUS:

3aJlaBaTh BOIMPOCHI M0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JUCKYCCHUHU, BBICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3aa4H;



BBICTYIIaTh C MPE3EHTAlMEl pe3yJbTaTOB IO3HABATEJIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HUCCIEAOBAHUIO CBOKCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (HOPMyIHpPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynstuBHbIE yHUBEpPCAIbHBIEC YUCOHBIE IEHCTBUA:

CaMOCTOATEJIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEJBHYIO
NEeATEIbHOCTh, ONpenesnsis €€ Lead M 33Jauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEUIaraéMbplii  aJIlOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHMM YYE€OHBIX UM HCCIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN Ccroco0 HMX penieHuss ¢ YYETOM TMOJYYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBIATh CAMOKOHTPOJIb JAEATEIPHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOILICHKH.

[TpenMeTHBIE pe3yabTaThl

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOnEHHOM
YPOBHE Ha YPOBHE CpPEIHEro o0Iero o0pa3oBaHMs BKIIIOYAIOT CIELHU(PUUECKHE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CLIOCOOBI AEUCTBUIN
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYaIUsX, a TAK)KE B peabHBIX )KM3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C XUMHEH. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUS.

10 xnace

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaAoT:

c(OPMHPOBAHHOCTh MPEJCTABICHUN: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pojid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOM, SJHEPIeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPrHH, B oOecrieueHun palMOHAIBLHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIEH KyJIbTYpbl
YeJloBEeKa, a TakKKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IIPUPOJHOU CPELE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBII 00BEM, YTIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUA psJl, TOMOJIOTH, YTIEBOIOPOJIBbI,
KHCIIOPOJ- U a30TCOJAEpKAILINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MACChI BELIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHMS O CBOMCTBaX, COCTaBe, MOIYYEHUU U 0O€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, IepepadOTKH HePTH);
c(OPMHPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHITHIA,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPHU
OIMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMI;
chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  IOCPEACTBOM  COCTABJICHHMSI
ANIEKTPOHHOIO OajlaHca 3TUX peaklui, peakiuil HOHHOro OOMeHa IyTéM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MTPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3yUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIE OPraHUYECKUX BEIIECTB (3TWIEH, AllETHIIEH, TOJIYOJ, TJINLEPHH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerun, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NATbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs M WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, HUKIIOAIKAHOB, AJIKEHOB, aJKaIUEHOB,
QJIKWHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYI0  CBSI3b  MEXKAY  HUMH  YpPaBHECHHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICJTUTEILHON JEATeIbHOCTH — aHaju3 M CHUHTE3, CpaBHEHUe, 0000IleHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO €IUHCTBA MU,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

chOpPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETHI 1O XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX



BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
(dbopMysIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBA3aHHOW C MmepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCHEPUMEHT (TMOJyuYeHHEe M HU3YYEHHUE CBOWCTB OpPraHMYECKHX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KIACCOB U
KHUCJIOPOJCOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAMU U JIAOOPATOPHBIM O0OpPYJAOBAHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPYKalOIIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MOHMMas cMbIc nokazatens [1/K;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBITIIUICHHOCTHU U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 xnacc

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XUMUSD) OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTe M 3HAUCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH TPOOIEM SKOJOTUYECKON, SHEPTETHUUECKOW W TMHIIEeBOU
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUpPOBAHUM MHUPOBO33PEHUS M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakKXKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPUPOTHON

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, DIICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXKAEHHOE COCTOSIHHSI aTroMma, TUOpHUau3alvs aTOMHBIX OpOWTayel, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAs peuI€Tka, XUMHUYECKash peakuus, pacTBOp, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJUTHUECKAs JUCCOLMAIUsS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON peakliu, CKOPOCTh XUMUYECKONW PEaKIMH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELLIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIICHHS] YHEPTUHU MPH XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHHs, JieKallueé B OCHOBE MOHHUMAaHHA
OPUYUHHOCTHY M CUCTEMHOCTHM  XMUMHYECKHUX  SBJICHUH;  COBPEMEHHbIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSAX; TMPEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiuii, TEPMOJWHAMUYECKMX U KHHETUYECKUX 3aKOHOMEPHOCTSIX  UX
OPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPaX W JUCHEPCHBIX CHCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON
NESTENIbHOCTH  YeNOBeKa, OOIMMX  HAayYHbIX  MPHHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE TMOHATUS IPU
OTNMCAaHUU HEOPTAaHWYECKUX BEUIECTB U UX MPEBPAIlCHUH;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJB30BATh XUMHYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OTNPEACISATH BAICHTHOCTh M CTETICHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOW CBS3HM (KOBaJCHTHAS,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAas), THUMN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM pEIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiud, W3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHngeneeBa, uWCOONB3ys  MOHATHA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHUX JJIEMEHTOB U HUX
coequHeHUM no mnepuogaMm u rpynmnam  Ilepuomamveckount cucremsr [l .
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE T'€HETUYECKOM CBA3M MEXIY HEOPTraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuidl MOHHOTO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIM C y4ETOM MX DHEPreTUYECKHUX XapaKTEPUCTHK, XAPAKTEp
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTh XUMUYECKHE PpPEaKIHH,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUsS] COOTHOIICHHSI PUCK-TIONB3A;

c(OpPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAILHOM HUCCIIEI0OBAaHNH BEIISCTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee 0CO3HAHHOTO TTOHMMAaHUS MaTepUaIbHOTO EAMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi PacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHH
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHMSHHS
pasnuYHBIX  (DAKTOPOB HA CKOPOCTh XWMHUYECKOW  PpEaKIMH, pPEIICHHE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3nuuHOi (opme pe3yabTaThl HKCIIEPUMEHTA, aHAJIM3UPOBAaTh W OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTIBITOB, DKOJIOTMYECKH I[EJIeCO00pPa3HOr0 TMOBEACHUS B OBITY W TPYAOBOH
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3atens I1JIK;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



Tematnueckoe mmanupoBanue 10 knace

KosnuecTBo yacos DNEeKTpOHHbBIE
No HaumenoBanue pa3ziesioB U TeM (mudpoBbIie)
Kontponbeubie  IIpakTuyeckue
/T pOrpaMMbl Bcero o0Opa3oBaTeIbHbIE
paboTHI paboTHI
pecypchl
Paznen 1. TeopeTnueckre OCHOBBI OPTaHUYECKOW XUMHUHU
[IpenMeT opraHuYeCcKO XUMHUH. https:/fipi.ru/
1.1 Teopusi CTpOCHHSI OPTaHUIECKIX 8 https://reshu-ege-
coenuHenuii A. M. Bytiieposa oge.com/ege _himiya.html
Hroro no pazaeny 8
Paznen 2. YrneBogoponsl
[IpenenbHbIE YIIIEBOJOPOIbI https://fipi.ru/
2.1 pedl yt HOPOA 5 0.5 https://reshu-ege-
aJIKaHbI, ITUKJIOAJTKAHBI .
oge.com/ege_himiya.html
HenpenensHble yriaeBog0pOIbL: https://fipt.ru/
2.2 pedt YHICBOLOPOARL 14 1.5 1 https://reshu-ege-
aJIKCHBI, aJIKaIUCHBI, aJTKHHBI .
oge.com/ege_himiya.html
ApOMaTUYECKHUEe yIIIEBOI0POIbI https://fipt.ru/
2.3 (ap J YHICBOAOPOA 8 1 https://reshu-ege-
P oge.com/ege_himiya.html
[TpupoaHbIE HCTOYHUKH https:/ipt.ruf
2.4 Prpoa 4 https://reshu-ege-

YTJIEBOJIOPOJIOB M UX TIepepaboTKa

oge.com/ege himiya.html
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https://fipi.ru/

r
2.5 :;;}::HEPSHSEOHHHC 0.5 https://reshu-ege-
y AOPOA oge.com/ege_himiya.html
Wroro no pazaeny
Paznen 3. Kucnopoaconeprxkaiiye opraHM4ecKue COeTMHEHUS
https://fipi.ru/
3.1 Crupter. denon 0.5 https://reshu-ege-
oge.com/ege _himiya.html
KapOoHunbHbIE COeMHEHNS https:/fipi.ru/
3.2 aJIbJICTH/IbI U KeTOHBL. KapOoHOBBIE https://reshu-ege-
KUCITOTHI. CrtoskHBIC AGUPHL. JKUpBI oge.com/ege _himiya.html
https://fipi.ru/
3.3 VriaeBoasl 1 https://reshu-ege-
oge.com/ege_himiya.html
Hroro no pasugeny
Paznen 4. AzoTconepiaiiye OpraHM4eckKue COeIMHEHUS
https://fipi.ru/
4.1 AMUHBI. AMUHOKUCIOTHIL. benku 1 https://reshu-ege-

Hroro no pazneny

Paznen 5. BoICOKOMOJIEKYIISIpHBIE COEANHEHUS

oge.com/ege himiya.html

5.1 BBICOKOMOJIEKYJIIpHBIE COEIUHEHHUS

https://fipi.ru/
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https://reshu-ege-
oge.com/ege himiya.html

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME
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https://reshu-ege-
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11 xmmacc

KosnuecTBo yacos DNEeKTpOHHbBIE
HaumenoBanue pa3neioB u Tem (mudpoBbIie)
Ne /it Kontponsubie  I[IpakTuyeckue
MIPOTPaMMBI Bcero oOpa3oBaTenbHbIC
paboTHI paboTHI
pecypchl
Paznen 1. TeopeTudyeckre OCHOBBI XUMUM
CrpoeHnue aroma.
[Teprnoanueckuii 3aK0H U https://fipi.ru/

1.1 [Tepuonnueckas cucrema 9 https://reshu-eqge-
XUMHUYECKUX 371eMeHToB /1. . oge.com/ege _himiya.html
MenpgeneeBa
CTpoenue BELIECTBA. https:/fipt.ru/

1.2 MHorooGpasue BelecT 11 1 https://reshu-ege-
oge.com/ege _himiya.html
https://fipi.ru/

1.3 XHUMHUYCCKHE PEaKIUH 19 1 3 https://reshu-ege-
oge.com/ege _himiya.html

Hroro mo pazaeny 39
Paznen 2. Heopranuueckas XxuMust
https://fipi.ru/

2.1 Hemeras 31 1 3 https://reshu-ege-
oge.com/ege _himiya.html

2.2 MeTamisl 23 1 2 https://fipi.ru/
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https://reshu-ege-

oge.com/ege himiya.html

Wroro no pazaeny 54
Pa3nen 3. Xumud u )Ku3Hb
MeToabl NO3HAHUSA B XUMHH https://Hipt.ru/
3.1 A ' 9 https://reshu-ege-
XUMHUSA U KU3HDb .
oge.com/ege himiya.html
Htoro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOITPAMME
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[Toypounoe nnanupoBanue 10 kimace

Ne
/11

Tema ypoka

[Ipenmer n 3HaueHUE
OPTraHUYECKON XUMUH,
MIPEACTABICHUE O MHOT000pa3uu
OPTraHUYECKUX COCAUHEHUN

DJIEKTPOHHOE CTPOEHUE aToMa
yriiepoja (OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOKHOCTH aTromMa
yriepo/a

XUMHYECKAs CBS3b B
OpTaHUYECKUX COCTUHEHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOH CBS3H, CIIOCOOBI
paspbiBa CBs3EU

Teopust CTpOCHUSI OPTaHUYECKUX
coequneHnil A. M. bytieposa

Bunbr uzomepuu: cTpykTypHas,

MPOCTPAHCTBEHHAA. DJIEKTPOHHBIE

3¢ (}exTr B MOJIEKYIax

KomuyecTBO Yacos

Bcero

KonTponbHbie
paboTHI

[IpakTrueckue
paboThI

DJeKTpoHHBIE U(POBHIE
oOpa3oBaTenbHbIC

pecypchl

https://fipi.ru/
https://reshu-ege-
oge.com/ege himiya.html

https://fipi.ru/
https://reshu-ege-
oge.com/ege himiya.html
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https://reshu-ege-
oge.com/ege himiya.html

https://fipi.ru/
https://reshu-eqge-
oge.com/ege himiya.html

https://fipi.ru/
https://reshu-ege-
oge.com/ege himiya.html
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OPraHUYICCKUX COQI[I/IHGHI/Iﬁ

[IpencraBienue o knaccuuxauu

https://fipi.ru/

6 U CHCTeMaTHu4ecKasi HOMEHKIaTypa https://reshu-ege-
(IUPAC) opranuveckux BelIeCTB oge.com/ege _himiya.html
Knaccudukanus peakuuii B https:/Mipt.ru/

7 If peaktl https://reshu-ege-
OpPTaHHYECKON XUMUHU .

oge.com/ege_himiya.html
Cucremarusanus u 0000111eHNE https://Mipt.ru/

8 . B H https://reshu-ege-

3HAHUU IO TeMe .
oge.com/ege_himiya.html

AJKaHBI: TOMOJIOTHYSCKHNA P,

obmas hopmysa, HOMEHKIATypa 1 https:/fipi.ru/

9 U30MEpHsl, SIIEKTPOHHOE U https://reshu-ege-
MIPOCTPAHCTBEHHOE CTPOCHHUE oge.com/ege _himiya.html
MOJICKYI
du3HUECKUE U XMMUYECKHE https://Mipt.ru/

10 . https://reshu-ege-
CBOWCTBA aJTKaHOB .

oge.com/ege_himiya.html
HaxosxeHre ajakaHoB B IIPUPOJIC. https://fipi.ru/

11 CriocoOBbI MoJTydeHUs 1 https://reshu-ege-
MPUMEHEHNE aIKaHOB oge.com/ege_himiya.html
[{ukmoankaHel: o0mas Gopmyna, https://fipi.ru/

12 HOMEHKJIATypa U H30MEpHs, https://reshu-ege-

O0COOEHHOCTH CTPOEHUS U

oge.com/ege himiya.html
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XUMHUYCCKHUX CBOﬁCTB, CITOCOOBI
IMOJIYYCHUA U IPUMCHCHHUC

Pemrenue pacy€rHpix 3a1a4 Ha
ONpEAECICHUE MOJIEKYJIIPHOU
dbopMyJIBI OPraHUYECKOTO

https://fipi.ru/

13 BEIIECTBA IT0 MAaCCOBBIM JIOJISIM https://reshu-ege-
ATOMOB DJIEMEHTOB, BXOIAIINX B oge.com/ege_himiya.html
ero cocraB. CucremMaru3anus 1
0000111eHre 3HAaHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKUU DAL,
obmas hopmysa, HOMEHKIIATypa, https:/fipi.ru/

14 DIIEKTPOHHOE U MPOCTPAHCTBECHHOE https://reshu-ege-
cTpoeHre Mosiekysl. CTpyKTypHas oge.com/ege _himiya.html
U IIUC-TPaHC-U30MEPHSI ATKEHOB
du3nvecKrue 1 XUMHUUCCKHE https:/fipi.ru/

15 cBolicTBa aikeHoB. [IpaBuiio https://reshu-ege-
MapkoBHHKOBA oge.com/ege _himiya.html
CrocoObI OJTyYEHHS U htips./fipt.u/

16 https://reshu-ege-
NPUMEHEHHE AJIKCHOB .

oge.com/ege_himiya.html

[TpakTudeckast padota Ne 1 1o https://fipi.ru/

17 teme "[lonydyeHue sTrneHa u https://reshu-ege-
W3Y4YCHUE €T0 CBOMCTB" oge.com/ege _himiya.html

18 Pemenne pacuéTHbIX 337129 Ha https://fipi.ru/

OIIPENEIICHUE MOJIEKYJISIPHOU

https://reshu-eqe-
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(bopMyJIbl OPraHUYECKOTO
BEILIECTBA

oge.com/ege himiya.html

AJ'IKaI[I/IeHBI: COprDKéHHBIC,
HN30JIUPOBAHHLIC,

https://fipi.ru/

19 KyMyaupoBaHHbIe. OCOOEHHOCTH https://reshu-ege-
' oge.com/ege_himiya.html
AIEKTPOHHOTO CTPOCHUS
XUMHYECKHE CBOMCTBA hitps://tip.ru/
20 CONPSAEHHEIX HEHOB https://reshu-eqge-
oge.com/ege _himiya.html
Crioco0Bl TOTyYCHHS U https:/Mipt.ruf
21 https://reshu-ege-
IMPUMCHCHUC AJIKAANCHOB ..
oge.com/ege _himiya.html
AJIKMHBI: TOMOJIOTUYECKUH DAL,
obmas hopmysa, HOMEHKIATYpa, https:/fipi.ru/
22 AJICKTPOHHOE U IIPOCTPAHCTBEHHOE https://reshu-ege-
CTPOCHHE MOJICKYJI, (PU3UUCCKUE oge.com/ege _himiya.html
CBOMCTBA
https://fipi.ru/
23 XUMHAYECKHE CBOMCTBA aJIKHHOB https://reshu-ege-
oge.com/ege _himiya.html
KauecTBeHHbIe peakuuu Ha https://fipt.ru/
24 T~ https://reshu-ege-
oge.com/ege _himiya.html
25 CriocoOslI ONTydeHus U https://fipi.ru/
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IMPUMCHCHHUC AJIKWHOB

https://reshu-ege-

oge.com/ege himiya.html

Pemenue 3amau: pacdy€Tel mo

https://fipi.ru/

26 YPaBHECHHIO XUMHUECKOW PEaKIINU https:/Ireshu-ege-
oge.com/ege _himiya.html
Cucrtemarusanus 1 00001IeHNE https://Mipt.ru/
27 . https://reshu-eqge-
3HAHWH 110 TEME .
oge.com/ege _himiya.html
ApEHBI: TOMOJIOTHYECKHAN P,
gif;fp‘i’gifgf HOMCHIIIATYPA. https:/fipi.ru/
28 IIPOCTPAHCTBEHHOE CTPOCHUE https:/Ireshu-ege-
oge.com/ege _himiya.html
MOJIEKYJI OE€H30J1a U TOJIyO0JIa, UX
bu3uYecKre CBONCTBA
XHUMHYECKHE CBOWCTBA apPEHOB: https:/fipt.ruf
29 A — https://reshu-ege-
oge.com/ege _himiya.html
XUMHUUECKUE CBONCTBA apCHOB: https://fipi.ru/

30 PCaKIIMK MPUCOCTHHCHHS, https://reshu-ege-
OKHCJIEHHE TOMOJIOIOB O€H30I1a oge.com/ege _himiya.html
Oc00EHHOCTH XUMUYECKUX hitps://tipt.ru/

31 . https://reshu-ege-
CBOWCTB CTHUpPOJIA .

oge.com/ege _himiya.html

32 Pemenne pacuéTHpIX 3371249 Ha https://fipi.ru/
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oTpeiesIeHUue MOJICKYIIPHON
(bopMyIIBI OPTaHUYECKOTO
BEIIECTBA

https://reshu-ege-

oge.com/ege himiya.html

CnocoObl OJIy4EeHHS U

https://fipi.ru/

33 HpHMEHEHIE APEHOE https://reshu-ege-
oge.com/ege_himiya.html
['eHeTHYECKas CBA3b MEXKIY https://fipi.ru/
34 Pa3IMYHBIMH KJIaCCaMHU https://reshu-ege-
yIJICBOIOPOJIOB oge.com/ege himiya.html
Pacuérsl mo ypaBHerDIM https://fipi.ru/
35 X AMPFICCIR pediunt. https://reshu-ege-
Cucremarusaius u 00001IeHNE .
. oge.com/ege_himiya.html
3HAHUM 110 TEME
[Mpuponnsrii ras. [TomyTHbIe https://Mipt.ru/
36 https://reshu-ege-
He(TAHbIE Ta3bl .
oge.com/ege_himiya.html
KaMeHHbI1 yroJyib 1 IPOAYKTHI €r0 https://Mipt.ru/
37 HepepaGoTK https://reshu-ege-
oge.com/ege_himiya.html
HedTb 1 criocoObI e€ https://fipi.ru/
38 nepepabotku. [IpumeHeHne https://reshu-ege-
MIPOIYKTOB TIepepaboTKu HepTH oge.com/ege _himiya.html
39 ['eHeTHueckas CBSI3b MEXIY https://fipi.ru/

Ppa3IMYHBIMUA KJIaCCaMH

https://reshu-ege-
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YIjaeBoaopoaoB

oge.com/ege himiya.html

["anoreHonpou3BoAHBIE
YTIEBOAOPO/IOB: AJIEKTPOHHOE

https://fipi.ru/

40 CTPOCHHE; pEaKIUU 3aMEICHHS https://reshu-ege-

’ oge.com/ege himiya.html
rajoreHa
JlericTBHE 1IEI0YEH HA
raJIOreHIIPOU3BOIHBIC. https://fipi.ru/

41 Bsanmoneiictue https://reshu-eqge-
JIIUTAJION€HAJIIKAaHOB C MarHueM 1 oge.com/ege himiya.html
[IMHKOM
CucreMatu3aiys 1 0000IIeHHE https://fipi.ru/

42 3HAHUU TI0 pa3zeiry https://reshu-ege-
"YTIeBo10pOabI" oge.com/ege _himiya.html
KontpossHast pabora 1mo teme https://Mipt.ru/

43 "VreBoopoE” https://reshu-ege-

oge.com/ege _himiya.html
[IpenenbHbIE OAHOATOMHBIE
CIIMPTHI: TOMOJOTHUYCCKHUH PsI, https://fipi.ru/

44 obuiast opMya, CTpoeHHe https://reshu-ege-
MOTBRY T, HIOMEpHL, oge.com/ege_himiya.html
HOMEHKJIaTypa, Kilaccudukarus,

(u3nYecKue CBOMCTRA
XUMHUYECKHE CBOMCTBA https:/fipi.ru/
45 peaeabHBIX OQHOATOMHBIX https://reshu-eqge-

CIIUPTOB

oge.com/ege himiya.html
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CniocoObl OJTy4EeHHS U

https://fipi.ru/

46 MPUMEHEHHE OJTHOATOMHBIX https://reshu-ege-
CIIUPTOB oge.com/ege _himiya.html
ITpocTeie 3pupbl: HOMEHKIATYpa U https:/fipi.ru/
47 HU30MEPHs, 0COOCHHOCTH https://reshu-ege-
cpmflqecxnx U XUMHYECKHX oge.com/egehimiva.html
CBOWCTB
MHOroaToMHbI€ CIIUPTHI: https:/fipi.ru/
48 STUJICHTJIMKOJIb U TIIHIEPUH, UX https://reshu-ede-
(1)14331%(:1(1/16 U XUMHYECKUE oae.com/ede himivahtml
CBOMCTBA
CrocoObI TOJTyYCHHS U https://fipi.ru/
49 MPUMEHEHNE MHOTOATOMHBIX https://reshu-ege-
CIIUPTOB oge.com/ege_himiya.html
DeHOJI: CTPOCHHE MOJICKYJIHI, https://fipi.ru/
50 (du3HUecKre CBOMCTBA. https://reshu-ege-
Tokcuunocth peHoa oge.com/ege_himiya.html
https://fipi.ru/
51 XuUMUYECKHe CBOKCTBa (heHoIIa https://reshu-ege-
oge.com/ege_himiya.html
CriocoObI OTyYeHUS 1 hitps:/Mipt.ruf
52 npierere herona https://reshu-ege-
oge.com/ege_himiya.html
53 [MpakTryeckas padora Ne 2. https://fipi.ru/
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Pemmenue skcriepuMeHTATBHBIX
3ama4 no teme "CrnupTel 1
denomsr"

https://reshu-ege-

oge.com/ege himiya.html

Cucremarusaius 1 00001eHrE

https://fipi.ru/

54 . https://reshu-ege-

3HAHHH 110 TEME .
oge.com/ege _himiya.html

AJBIETUBI U KETOHBI:

BJIGI((STpOHHOG STpOCHI/Ie. https:/fipi.ru/

55 KApDOMUILHOT TPYTIEL https://reshu-ege-
TOMOJIOTHYECKUE PSBI, 00IIast oge.com/ege himiva.html
dbopmyna, uzomepus u
HOMEHKJIaTypa
ANperuipl 1 KETOHBL: https://fipi.ru/

56 (du3HUYecCKre CBOMCTBA; peaKIluu https://reshu-ege-
MPUCOCANHECHHUS oge.com/ege_himiya.html
Peaknun oxkucienus u https://fipi.ru/

57 KaueCTBCHHBIC PCAKIIUU https://reshu-ege-
aJbJICTUIOB U KETOHOB oge.com/ege _himiya.html
Croco0bl TOTyYeHMs AJIbIETHI0B hitps://fip.ru/

58 https://reshu-ege-

1 KETOHOB .
oge.com/ege _himiya.html
OIHOOCHOBHBIE TIPEICTbHBIC hitps://fipi.ru/
5q KapOOHOBBIE KHCIIOTHI, https://reshu-ege-

O0COOEHHOCTH CTPOCHHS UX
MOJICKYI

oge.com/ege himiya.html
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N3omepus 1 HOMEHKIIATypa

https://fipi.ru/

60 KapOOHOBBIX KUCIIOT, UX https://reshu-ege-
¢du3ngecKue CBOMCTBa oge.com/ege _himiya.html
XUMHUYECKHE CBOMCTBA https://fipi.ru/

61 HpEeICIbHBIX OJHOOCHOBHBIX https://reshu-ege-
KapOOHOBBIX KHCJIOT oge.com/ege _himiya.html
Oco0 % ..
o

62 yp ' https://reshu-ege-
MHuoroo6pa3ue kapOOHOBBIX .

oge.com/ege himiya.html
KHACJIOT
Oco0OEHHOCTH CBOMCTB:
s

63 P > AKap ’ https://reshu-ege-
TUAPOKCUKAPOOHOBBIX KHUCIIOT. .

oge.com/ege himiya.html
[IpencraBuTenyn BICIINX
KapOOHOBBIX KUCIIOT
[ToHsITHE O MPOW3BOIHBIX https:/fipt.ru/

64 p A https://reshu-ege-
KapOOHOBBIX KUCIIOT .

oge.com/ege himiya.html
CnocoObl MOJIYYEHUS U https:/fipt.ru/
65 Y https://reshu-ege-
MpUMEHEHNE KapOOHOBBIX KUCIIOT .
oge.com/ege_himiya.html
Crno>xHBIC A(UPHI: https:/fipi.ru/
66 TOMOJIOTHUYECKUIN PsijI, OOIIast https://reshu-ege-

dbopmyna, u3oMepHs U

oge.com/ege himiya.html
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HOMEHKJIaTypa

dusznyeckrue U XMUMHYCCKHUE

https://fipi.ru/

67 croiicTBa Hupos https://reshu-ege-
oge.com/ege_himiya.html
Pemenune pacu€THpIX 3ama4: MO
YpaBHEHUIO XUMUYECKOHN PEaKITnH, https:/fipi.ru/

68 Ha OIpeICJICHHE MOJICKY/ISIPHOMI https://reshu-ege-
(GopMyJITBI OPraHUIECKOTO oge.com/ege_himiya.html
BEIIECTBA
[TpakTuyeckas padora Ne 3. -

P:IHGHI/IC Z)KCHGI:I))I/IMGHTaJIBHLIX https:/fipt.ru/
69 https://reshu-ege-
3a1a4 1o TeMe "KapOoHoBbIE .
oge.com/ege_himiya.html
KUCJIOTHL. CliokHbIE d(UpHI"
Xupsl: crpoenne, puzndyeckue u https://Mipt.ru/
70 XUMUYECKUE CBOP';CTB& (rugponus) https://reshu-ege-
oge.com/ege_himiya.html
OcoO6eHHOCTH CBOWCTB KUPOB, httos:/fipi.ru/

71 COACPIRAIIIX OCTATIH https://reshu-ege-
HETPEICNbHBIX KUPHBIX KUCIIOT. oge.com/ege_himiva.html
Kupsl B ipupoae
MpbLTa KakK COJIA BBICIITUX
KapOOHOBBIX KUCIIOT, X MOIOIIEE https://fipi.ru/

72 nevictsue. [TonsTue o https://reshu-ege-

CUHTETHYECKUX MOIOIIUX
cpeactBax (CMC)

oge.com/ege himiya.html
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['eneTnueckas cBA3b
YTJIEBOAOPOIOB U

https://fipi.ru/

73 KHCIOPOACOTEP ALK https://reshu-ege-
oge.com/ege _himiya.html
OpPraHMYECKHX BEIIECTB
Pacuérsl 0 ypaBHEHUSIM hitps:/fipt.ruf
74 XUMIHECKIX peaKiyii https://reshu-ege-
oge.com/ege _himiya.html
CucrteMatuzanus 1 0000IIeHIE https:/fipt.ru/

75 . https://reshu-eqge-

3HAHUU 110 TEME .
oge.com/ege _himiya.html
OO0r111ast XapaKTepUCTHKA https://fipi.ru/

76 YIJIEBOIOB U KJIACCU(DUKALHS https://reshu-ege-
YrICBOIOB (MOHO-, - 1 oge.com/ege_himiya.html
MOJIMcCaxapyibl)

Momnocaxapuapl: GU3NICCKUE https:/fipi.ru/

77 CBOICTBA Y HaXOXIECHUE B https://reshu-ege-
MIPUPOJIC oge.com/ege_himiya.html
[TpuMeHeHHE TITIOKO3BI, e& https://fipi.ru/

78 3HAYEHHE B KU3HEIEATEILHOCTH https://reshu-ege-
OpraHm3ma oge.com/ege_himiya.html
Jlrcaxapubl: caxapo3a, MajgbTo3a https://fipi.ru/

79 U nakro3a. Haxoxaenue B hitps://reshu-ede-

MIPUPOJIE U IPUMEHEHUE
IUCaxapua0B

oge.com/ege himiya.html
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[Tonmucaxapuapl: CTpoeHUE
MaKpOMOJIEKYJ, PU3NIECKUE U

https://fipi.ru/

80 N https://reshu-ege-

XUMHUYCCKHUE CBOUCTBA, ..
oge.com/ege_himiya.html

MIPUMCHCHHEC

[TonsiTrie 06 NCKYCCTBEHHBIX hitps:/fipt.ruf

81 https://reshu-ege-
BOJIOKHAax ..

oge.com/ege_himiya.html
Pemenne PaCUCTHBIX 3a/1a1 Ha https://fipi.ru/

82 OIIpeIeIEHUE TOJIU BBIXO/a https://reshu-ege-
MPOAYITa peaKivin ot oge.com/ege _himiya.html
TCOPCTUICCKH BO3MOKHOI'O
CucreMatuzanus 1 0000IIeHIE https:/fipt.ru/

83 swamit o paszeny https://reshu-ege-

oge.com/ege _himiya.html
KonTponbHas paboTa 1mo Teme https://fipi.ru/

84 "Kucnopoacoaepxaiine https://reshu-ege-
OpraHUYECKUEC COCTMHCHHS" oge.com/ege _himiya.html
AMUHBL: Kllaccuukanus,

CTPOEHHE MOJIEKYJI, 00IIas https://fipi.ru/

85 dbopmyia, n3omMepus, https://reshu-ege-
HOMCHKJIaTypa U GU3HIECKUE oge.com/ege _himiya.html
CBOICTBA
XuMHUECKHE CBOMCTBA https://fipi.ru/

86 https://reshu-ege-

anupaTUIeCKUX aMUHOB

oge.com/ege himiya.html



https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html
https://fipi.ru/
https://reshu-ege-oge.com/ege_himiya.html
https://reshu-ege-oge.com/ege_himiya.html

AHWIUH: CTPOCHHUC aHUJIMHA,

https://fipi.ru/

87 0COOEHHOCTH XUMHUYECKUX https://reshu-ege-
CBOWCTB aHWJIMHA oge.com/ege himiya.html
CriocoOsI MOJTydeHus U https:/fipi.ru/

88 IpUMEHEeHHe ann(aTHIeCKuX https://reshu-ege-
aMHUHOB oge.com/ege himiya.html
A : .
ooMopHA, HAHISCKIIS GROCTER, nttps:/fipi.ru

89 OT GJII;HB;GH CACTAaBUTCIIN O . https://reshu-eqe-

A peAl oge.com/ege himiya.html
AMUHOKUCIIOT
X 7| ..

AMHUYECKHE CBOMCTBA https:/fipi.ru/
AMHUHOKHCIIOT, UX 6I/IOJIOFI/I‘IGCKO€

90 https://reshu-ege-

3HAYCHHUEC aMHUHOKHCIIOT. CHHTC3 n ..
oge.com/ege himiya.html
FI/II[pOJ'II/IS IICIITUI0B
BCJ'IKI/I KaK IIPUPOAHBIC ITOJITUMECPHI, httDS//flplrU/
91 CTOVETVDLL 61.; n]i OI]; pph https://reshu-ege-
PYKLYP oge.com/ege himiya.html
https://fipi.ru/
92 XUMHUYECKHE CBOMCTBA OEIIKOB https://reshu-ege-
oge.com/ege himiya.html
A ..
reSTOeTC()OJI:sz;iII{cch:/IIfHe COEIMHEHUS https:/fipt.ru/

93 pott A ' https://reshu-ege-

HyxknenHoBBIE KUCIOTBI: COCTAB,
CTpOEHHE U OMOJIOTUYECKas POJIh

oge.com/ege himiya.html
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[Ipaktuueckas padora Ne 4.
Petienue sxcrnepuMeHTanbHbIX

https://fipi.ru/

94 | https://reshu-ege-
3a/1a4 1o teMe "AzoTcoepxkaniue .
| oge.com/ege_himiya.html
OpPTraHUYECKUE COCTMHCHHUS
[TpakTudeckas padora Ne 5. ..
PepmeHHe 3Kcnep MMEHTaJIbHBIX https:/Mipt.ru/

95 "p https://reshu-ege-
3amad o TeMe ""Pacro3HaBanHme .

o oge.com/ege_himiya.html
OpTaHUYECKUX COCTUHEHUN
KonTponbHas paboTa 1mo Teme https://fipi.ru/

96 " A30TCOJIepIKaIIie OPraHuICCKHIE https://reshu-ege-
coeTuHeHHS " oge.com/ege_himiya.html
OcCHOBHBIE IOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX https:/fipi.ru/

97 COCIMHCHHMI U METOJIbl UX CHHTE3a https://reshu-ege-
—TOJIMMEPHU3AIHS | oge.com/ege _himiya.html
MTOJTMKOHICHCATTHS
ITnacTMaccel. Y THau3anms 1 https://fipt.u/

98 enenatio Ka’ o Kau https://reshu-ege-

n TKa IJIACTH .
pep oge.com/ege_himiya.html
DnacToMephl: HaTypalbHbIHI htips://fipt.ou/
99 PRI HATYP https://reshu-ege-
CUHTETHUYCCKHE Kaydyku. Pe3nHa .
oge.com/ege_himiya.html
Bonokna: HaTypanbHEbIE, https://fipi.ru/
100 UCKYCCTBEHHBIC, CHHTETHUECKHE. https://reshu-ege-

[Tomumepsl ciennanbHOTrO

oge.com/ege himiya.html
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Ha3Ha4YCHMUA

[IpakTuueckas pabora No 6.
Pemrenne sxcriepuMeHTaIbHBIX

https://fipi.ru/

101 B 1 https://reshu-ege-
3aa4 I10 TEMC Pacno3naBanue ..
" oge.com/ege_himiya.html
IjractMacC 1 BOJIOKOH
O0600611eHre U cucTeMaTu3aus -
n3 IIGII{I-IHOI“O Mmarepualia 110 :(;Me httDS://fIDI.I'U/
102 " g P 1 https://reshu-ege-
BBICOKOMOJICKYJI}IPHBIG ..
" oge.com/ege_himiya.html
COCIUMHCHU
OO6111ee KOJMYECTBO YACOB IO MPOTpaMMe 102
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11 xnacc

No KomnnuectBO yacos DneKkTpoHHBIC IU(PPOBHIE
1'[/_1'[ Tema YpPOKa Beero KOHTpO JIBHBIC HpaKTI/I‘{eCKI/Ie O6pa3OBaTeJIBHBIe
paboTHI paboTHI pecypcebl
https://fipi.ru/
Atom. CocTaB aTOMHBIX SIAEP.

1 . 1 https://reshu-ege-

XUMHUECKUH djieMeHT. M30Tonbl .
oge.com/ege himiya.html
CTtpoeHue 3IEKTPOHHBIX 000JI0UEK https:/fipi.ru/

2 P P 1 https://reshu-eqge-

aTOMOB, KBaHTOBBIC YHCJIa .
oge.com/ege himiya.html
Knaccudukanus XxuMudeckux https:/fipt.ru/

3 H 1 https://reshu-eqge-

9JIEMEHTOB (s-, p-, d-, f-ameMeHnThI) .
oge.com/ege himiya.html
Pacmpenenenue 31eKTpOHOB 10 https:/fipi.ru/

4 pea p 1 https://reshu-eqe-

aTOMHBIM OpOUTAIISIM .
oge.com/ege himiya.html
DJEKTpOHHBIC KOH(UTYpAIHH https://fipi.ru/

5 aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://reshu-ege-
BO30YKJIEHHOM COCTOSIHUH oge.com/ege _himiya.html
DIIeKTPOHHBIE KOH(DUTYypaIMH https:/fipt.ruf

6 I/IOHOBp9JIeKT 00TpHU Zfe;leOCTB 1 https://reshu-ege-

' poOTPHII oge.com/ege himiya.html

7 [Tepuoanueckuii 3aK0H U 1 https://fipi.ru/
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[Tepuoaunueckas cucrtema
XUMHYECKMX 3jieMeHTOB [[. 1.
MenneneeBa, CBSI3b C COBPEMEHHOMN
TEOpPUEN CTPOCHUS aTOMOB

https://reshu-ege-

oge.com/ege himiya.html

3aKOHOMepHOCTI/I N3MCHCHUA
CBOMCTB XMMUYCCKHUX YJICMEHTOB U

https://fipi.ru/

8 00pa3yeMbIX MU TPOCTHIX U https://reshu-ege-
CJIOXKHBIX BEIIECTB IO TPYIIIaM H oge.com/ege_himiya.html
HepHoaaM
Cucrematuzanys U 00001eHHIE https:/fipt.ru/

9 . 0.5 https://reshu-ege-
3HAHUM 10 TEME .

oge.com/ege _himiya.html
Buabl xuMu4ueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUS https://fipi.ru/

10 KOBaJICHTHOH CBs1i3u. Bomopoanas https://reshu-eqe-

CBsI3b. MEKMOJICKYIISIPHBIS oge.com/ege_himiya.html
B3aMOJIENCTBUSA
oot srowon. Cass hitps:fipl.ul
11 SJIEKTPOHHOMN CTPYKTYPBI MOJICKYT https://reshu-ege-
oge.com/ege_himiya.html
C UX T€OMETPUUYCCKUM CTPOCHHEM
[TpencraBieHus 0 KOMILICKCHBIX https://fipi.ru/

12 COEIMHEHUAX: COCTaB U https://reshu-eqe-
HOMEHKJIaTypa oge.com/ege_himiya.html

13 BemecTBa MOJEKYyISIPHOTO U https://fipi.ru/
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HEMOJIEKYJISIPHOTO CTPOEHUS.
Tunbl KPUCTALTUYECKUX PELUIETOK
U CBOICTBA BEIIECTB

https://reshu-ege-

oge.com/ege himiya.html

[IonsiTue 0O AUCIICPCHBIX CUCTCMaAX.

https://fipi.ru/

14 [TpencraBieHre O KOJUIOMIHBIX https://reshu-ege-
pacTBOpax oge.com/ege_himiya.html
VcTHHHBIC PaCTBOPBHI: https://fipi.ru/

15 HACBIIIICHHBIC U HCHACBIIIICHHBIC, https://reshu-eqe-
PACTBOPHMOCTD. oge.com/ege himiya.html
Kpucramtoruaparst
CriocoObI BEIpaKEHHS https:/fipt.ru/

16 KOHLICHTPALUH PACTEOPOE https://reshu-ege-

oge.com/ege _himiya.html
PGH_IGHI/IUC "3a)1aq C UCIIOJIb30BAHUECM httDS://ﬁDi.l’U/
17 momsTHiE "MacCOBad A0 " https://reshu-ege-
ﬁ) AUTBOPEHIOTO BEIECTaa ; oge.com/ege_himiya.html
MOJIIpHAsA KOHOCHTPAIUA
Knaccudukanus u HomMmeHKIaTypa hitps://fipL.ru/
18 HeopraHI/I‘lCCKI/IX BCIICCTB httDSZ//reShU-GQE-
oge.com/ege _himiya.html
CucremaTtusanus 1 0000IIEeHNE https://tipl.ru/

19 . https://reshu-ege-
3HAHHUHU 110 TEMC ..

oge.com/ege himiya.html

20 KonrtponbHas pabota 1o Temam https://fipi.ru/
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"CTtpoenue aToma.
[lepronnyeckuil 3aKOH U
[lepnoguyeckas cucrema
XUMHYECKHMX 3jieMeHTOB /[[. 1.
Menneneena", "CtpoeHue
BelecTsa. MHoroobpasue
BelecTn"

Knaccuduxanus XuMrU4ecKux
pEaKuil B HEOPTaHUYECKON 1
OpraHUYECKON XUMHUH. 3aKOH

https://reshu-ege-

oge.com/ege himiya.html

https://fipi.ru/

21 COXpaHCHUS MaCChl BEIICCTB; https://reshu-ege-
3aKOH COXPaHCHHSI U MTPEBPALCHUS oge.com/ege_himiya.html
SHEPIUHU IPU XUMHUYECKUX
PEaKIusIxX
TerutoBbie 23 (HEKTH XUMUYECKUX https://fipi.ru/

22 peakiuii. TepMoXuMHUYECKHE https://reshu-ege-
ypaBHCHHUS oge.com/ege_himiya.html
Brrurcnenus mo ypaBHEHUSAM https://fipi.ru/

23 XUMHUYCCKUX PEaKIUi 1 0.5 https://reshu-ege-
TEPMOXHUMHUYECKUM YPaBHEHUSM oge.com/ege_himiya.html
C}<opocn, XHUMHUYECKON peakIin, https://fipi.ru/

o4 ¢€ 3aBHCHMOCTD OT Pa3IUYHBIX https://reshu-ede-
daicropos. Karaiis i oge.com/ege_himiya.html
KaTaJIn3aTophI

25 ["'oMoOreHHbIC U TeTepPOreHHBIC https://fipi.ru/
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PCaKIU

https://reshu-ege-

oge.com/ege himiya.html

[Ipaktuueckas pabora Ne 1 o
teme "BiMsiHUE pa3uuHbIX

https://fipi.ru/

26 (AKTOPOB Ha CKOPOCTE https://reshu-ege-

. | oge.com/ege_himiya.html
XUMUYECKOHN peaKIuu
OG6paTuMbIe U HEOOPATHMEIE https://tip.ru/

21 peakuru. XUMHUYECKOE PAaBHOBECHE https://reshu-ege-

' oge.com/ege_himiya.html
HpaK:quCKa;I pabora Ne 2 o httos:/fipi.ru/

23 Teme "BiMsHue pa3IndHBIX https://reshu-ege-
$akTopoB Ha mosokerie | oge.com/ege_himiya.html
XUMHUYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAS] TUCCOITHAITHA. https://fipi.ru/

29 CuibHBIC U ClTa0bIe DIICKTPOJIUTHI. https://reshu-ege-
CrereHp TUCCOIHAIITT oge.com/ege_himiya.html
HMonnoe npousBeicHUE BOIBI. .

Cpena BOII[)HBIX p;[CTBOpOBtu https:/fipt.ru/
30 Bonoponnsiii nokazarens (pH) https://reshu-ege-
oge.com/ege _himiya.html
pacTBopa
['mnponus coneit. Peaknun, https:/fipi.ru/

31 NPOTEKAOIINE B PACTBOPAX 0.5 https://reshu-ege-
AJICKTPOJIUTOR oge.com/ege_himiya.html

32 [Ipaktuyeckas padora Ne 3 o https://fipi.ru/
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Teme " XUMUYECKUe peakiiuy B
pacTBOpax JIEKTPOJUTOB"

https://reshu-ege-

oge.com/ege himiya.html

OKHUCIIUTELHO-
BOCCTAHOBHUTEIbHBIC PEAKIIUH.

https://fipi.ru/

33 . https://reshu-ege-

Baxgelnmme OKUCIIUTENN U ..
oge.com/ege himiya.htmi

BOCCTAHOBHUTCIIN

MeTo 3IEKTPOHHOTO (IEKTOHHO- https://tip.ru/

34 https://reshu-ege-
MOHHOT0) OanaHca o

oge.com/ege himiya.html
3J’I€KTpOJ]I/I3 PaCcTBOpPOB U httDS://lel.rU/

35 PACIITABOB BemeCTS 0.5 https://reshu-ege-
oge.com/ege himiya.html
https://fipi.ru/

36 Penrenue 3a1a4 pa3imyHbIX TUTIOB https://reshu-ege-
oge.com/ege _himiya.html
https://fipi.ru/

37 Penrenue 3a1a4 pa3imyHbIX TUTIOB https://reshu-ege-
oge.com/ege himiya.html

Cucremaruzanus 1 00001IeHNE https://fipi.ru/

38 3HAHUU 110 TeMe " XHUMUUECKUe https://reshu-eqge-
peakmuun" oge.com/ege_himiya.html
KonrpoinbsHas pabora 1o treme https:/fipi.ru/

39 1 https://reshu-ege-

"XuMnueckue peakiuu"

oge.com/ege himiya.html
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[TonmoxxeHre HEMETaJIOB B
[lepnoguyeckon cucreme
XUMHYECKMX 3jieMeHTOB [[. 1.

https://fipi.ru/

40 https://reshu-ege-
MeHpeneeBa 1 OCOOEHHOCTH .
oge.com/ege himiya.html
CTpOEHUS UX aTOMOB. DU3NUECKHE
CBOMCTBAa HEMETAJJIOB
AJOTpONHs HEMETAIOB (HA https://fipi.ru/
41 puMepe KUCIOpo/ia, CEepHl, https://reshu-ege-
docdopa u yraeposa) oge.com/ege_himiya.html
Bopopon: monydenue, hpuzndeckue hitps:/MipL.ru/
42 HXith‘fG;CKHey:BOﬁC’;Ba I'ngpunsl https://reshu-ege-
- AAPEA oge.com/ege himiya.html
I : ..
Mprposc, oG Moy HCEA nips:/fipi.ru/
43 PHPOAL, Y ’ https://reshu-ege-
(bU3NYECKUE M XUMHUSCKHEC .
. oge.com/ege himiya.html
CBOMCTBaA
["amoreHoBo0poAbl. BaxkHelimme https:/fipi.ru/
44 KHCIIOPOJICOICPKAIINe https://reshu-eqe-
COEIUHEHUS IaJIOTEHOB oge.com/ege himiya.html
JIab ..
PO ——
45 v ’ https://reshu-eqe-
[IprumeHeHne rajloreHoB U Ux .
. oge.com/ege himiya.html
COEIUHEHNI
46 [TpakTrdaeckast padota Ne 4. https://fipi.ru/

Pemenne sxcriepuMeHTaNnbHbBIX

https://reshu-ege-
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3amad 1o teme '"T"amorensr"

oge.com/ege himiya.html

Kucnopon: maboparopHsie u
IPOMBIIIICHHBIC CITOCOOBI

https://fipi.ru/

47 OJydeHUs, PU3NICCKUC U https://reshu-ege-
XUMHYECKHe cBorcTBa. O30H. oge.com/ege _himiya.html
[IpuMeHneHne Kucnopoaa u 030Ha

https:/fipi.ru/

48 OKCHJIBI ¥ TIEPOKCH/IBI https://reshu-eqe-
oge.com/ege _himiya.html
https://fipi.ru/

49 Pemrenuve 3a1a4y pa3IMYHbBIX THIIOB https://reshu-ege-
oge.com/ege_himiya.html

Cepa: HaxOXKJIeHUE B IPUPOJIC, https://fipi.ru/

50 CTHIOCOOBI MOTyYeHHSI, (HPU3UUCCKHE https://reshu-ege-

U XMMHYECKUE CBOMCTBA oge.com/ege _himiya.html
https://fipi.ru/

51 CepoBoaopo/I, CYIb(HUIBI https://reshu-ege-
oge.com/ege _himiya.html

Kucnopoaconepxariue https://fipi.ru/

52 coeauHeHus cepbl. OcoOeHHOCTH https://reshu-ege-
CBOMCTB CEPHON KHCIIOTHI oge.com/ege_himiya.html
[TpakTrdeckast padota Ne 5. https://fipi.ru/

53 Pemenue skcriepuMeHTaIbHbIX https://reshu-ege-

3agad no teme "Cepa u e€

oge.com/ege himiya.html
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coequHeHud"

A3OT: HAXOXKJICHUE B IPUPOJIE,
CIIOCOOBI TTOTyYeHHUsI, PU3UICCKUE

https://fipi.ru/

54 . https://reshu-ege-

Y XUMHUYCCKUE CBOMCTBA. AMMMAK, .
oge.com/ege_himiya.html

HUTPUJIBI

Kucnopoiconepsxamue https:/fipi.ru/

55 coenuHeHusa azora. OcoOEHHOCTH https://reshu-eqe-
CBOMCTB a30THOM KUCIOTHI oge.com/ege_himiya.html
[TpuMeHeHHE a30Ta U €ro hitps:/MipL.ru/

o COCIMHEHUI. A30THBIC yI0OpCHHS https://reshu-ege-

' oge.com/ege_himiya.html
docdop: HaXOKIECHUE B IPUPOJIE, httos:/fipi.ru/

57 CIIOCOOBI Honyqupi;I, dusznueckue https://reshu-ege-

U XUMHUYECKUE CBOMCTBA. com/ege_himiya.html
dochuast u hochun gge.com
Oxcunpl hocdopa, https://fipi.ru/

58 dochopcoaepkaIiyie KUCIOTHI. https://reshu-ege-

Comnu pochopHOt KUCTOTHI oge.com/ege_himiya.html
[Tpumenenue docdopa u ero https://fipi.ru/

59 coequHeHM. DochopHbIe https://reshu-ege-
yI0OpeHUs oge.com/ege_himiya.html
[TpakTrdeckast padota Ne 6. https://fipi.ru/

60 Pemenue skcriepuMeHTaIbHbIX https://reshu-ege-

3as1a4 o teMe "A30T u pocdop u

oge.com/ege himiya.html
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UX coeauHeHus"

VYriiepon: Hax0XJI€HUE B IPUPO/IE,
JJTOTPOIHBIE MOIU(DUKAIUY;

https://fipi.ru/

61 https://reshu-ege-
(bu3nUecKre 1 XUMHUECKUEC .
y oge.com/ege_himiya.html
CBOWCTBA, MPUMCHCHHE
Oxcun yraepoaa(Il), okcun https:/fipi.ru/
62 yraepona(lV), yronpHas kucnora u https://reshu-ege-
e€ conu oge.com/ege_himiya.html
https://fipi.ru/
63 Penrenue 3a1a4 pa3inyHbIX TUTIOB https://reshu-ege-
oge.com/ege_himiya.html
KpemHuii: HaxoXaeHue B PUPOJIE, https://fipi.ru/
64 CTHIOCOOBI MOTyYCHHSI, (HU3HUUCCKHE https://reshu-ege-
Y XUMHUYECKUE CBOWCTBA oge.com/ege_himiya.html
65 Oxcup kpemuuns(IV), kpeMHueBast EEE:ZILZLLU-/eqe-
KHCJIOTA, CHIINKATBI .
oge.com/ege_himiya.html
[TpuMeHeHre KPEMHHSI U €T0 https://fipi.ru/
66 coennnenuii. CTEKIIO, ero https://reshu-ege-
MOJTY9YCHHE, BUIBI CTEKIIA oge.com/ege himiya.html
https://fipi.ru/
67 Perrenue 3a1a4 pa3iMyHbIX TUIIOB https://reshu-ege-
oge.com/ege_himiya.html
68 CucremaTu3amus 1 00001IeHNe https://fipi.ru/
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3Hadu o reme "Hemerasibpr"

https://reshu-ege-

oge.com/ege himiya.html

KoHTposnbHasg padoTta o teme

https://fipi.ru/

69 | | https://reshu-ege-
HemeTramnier .
oge.com/ege himiya.html
AHaJIn3 pe3yabpTaTOB KOHTPOJILHOU https://Tipi.ru/
70 a0O0THI Izco . KIS 01111/16(1)91< https://reshu-ege-
P » KOPPertl oge.com/ege himiya.html
ITonoxxenue MeTayioB B
IT i .
AmcKi SneMCHTOR, nips://fipi.ru
71 ' https://reshu-eqe-
Oc00EHHOCTH CTPOCHUS .
oge.com/ege himiya.html
AIEKTPOHHBIX 000JIOYEK aTOMOB
METAJJIOB
OOmue pu3ndyeckre CBOMCTBA https://fipi.ru/
72 MeTayioB. [I[puMeHeHre METaIOB https://reshu-ege-
B OBITY U TEXHUKE oge.com/ege_himiya.html
CniaBel MeTasuioB. Kopposus https://Tipi.ru/
73 - NOPP https://reshu-ege-
METAJUIOB .
oge.com/ege himiya.html
https:/fipi.ru/
74 Penrenue 3a1a4 pa3jiMyHbIX TUIIOB https://reshu-ege-
oge.com/ege himiya.html
75 DIEKTPOXUMHYECKHUH PSIJT https://fipi.ru/
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HanpspKeHu metamioB. Oomue
CIIOCOOBI MOTYYEHUS METaJIOB

https://reshu-ege-

oge.com/ege himiya.html

76

77

78

79

80

OO61mast xapakTepuCcTHKa METaJIOB
| A-rpyminie [lepuoaundeckoi
CUCTEMbI XUMHUUYECKUX IJIEMEHTOB.
Hartpuii n kanuit: nmony4yenue,
bU3YEeCKUEe U XUMHUIECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCANHEHNHN

OO6m1as xapakTepUCTUKa METAIIJIOB
IlA-rpynmnst [leprnoauyeckoi
CUCTEMbl XUMUUYECKHUX IJIEMEHTOB.
Marauii ¥ KajapLHil: TOJTy4YeHUE,
(bU3NYIECKUE U XUMUICCKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX
BEIIECTB U UX COCAUHECHUN

JKECTKOCTD BOMIBI U CITOCOOKBI €6
yCTpaHEHUs

AJIFOMUHHI: TIOJTyYEHNUE,
bu3nUecKue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE
AM@oTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMHUHMS,
IUAPOKCOKOMITIIEKCHI AJTFOMUHUS,
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HUX IPUMCHCHHC

https://fipi.ru/

81 Perienre 3a1a4 pa3audHbIX THIIOB https://reshu-ege-
oge.com/ege himiya.html
IT oora Ne 7. .
Pepa‘;m‘;e;"(f"epa OeTa . https://fipi.ru/
LIEHUE YKCIIEPUMEHTATBHBIX
82 "p https://reshu-ege-
3a71a4 1o teMe "MeTajuibl IJIaBHBIX .
| oge.com/ege_himiya.html
O YIII
00 .
‘ 611(1)215[ XapaETepI/ICTI/I(K]; MeTaJIJ)mB https://fipi.ru/
1o6ounsix noarpyna (B-rpymm

83 A Up yn pyn https://reshu-eqe-

[Teproauueckoii CHCTEMBI .
oge.com/ege himiya.html

XUMHUYECKHUX DIEMEHTOB

dusnyeckue U XuMAYECKUE https://fipi.ru/

84 CBOWCTBA XpoMa M €ro https://reshu-ege-
COCIMHCHHM, UX IIPUMCHCHHE oge.com/ege _himiya.html
Baxxueiimme coequHeHUS https://fipi.ru/

85 mapranna. [lepmanranar kamws, https://reshu-ege-
€ro OKHCIIMTEBHBIE CBOIICTBA oge.com/ege himiya.html
d .

. Izgviqeimz P;::M:qzcme https://fipi.ru/
BOMCTBA KEJIE3a U €T

86 coenunenuil. [lomyuenue n https://reshu-ege-

A ’ v oge.com/ege _himiya.html
IpUMEHEHHE CIIABOB JKele3a
87 dusnyeckue U XMuMAYECKHE https:/fipi.ru/

CBOMCTBA MEJIU U €€ COCIUHECHUM,

https://reshu-ege-
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HUX IPUMCHCHHC

oge.com/ege himiya.html

Pu3n4ecKre U XUMHYECKUE
CBOMCTBA IIUHKA U €TO

https://fipi.ru/

88 . https://reshu-ege-

COCIUHCHHMIA, UX MPUMECHEHHE. .
oge.com/ege himiya.html

['MIpPOKCOKOMILIEKCHI IIMHKA

IT oora Ne 8. ..

Pep;:{j;e;(jiepim:;aﬂbﬂmx https://Tipi.ru/

89 "p https://reshu-ege-
3aj1ay 110 TeMe "MeTaiuisl .

" oge.com/ege_himiya.html
OOOYHBIX TOATPYIIIT
https:/fipi.ru/
90 Pemrenuve 3a1a4y pa3IMYHbBIX THIIOB https://reshu-ege-
oge.com/ege himiya.html
O0001IeHE ¥ CUCTEMATU3 AL https://fipi.ru/

91 U3y4EeHHOTO MaTepuasa 1o TeMe https://reshu-ege-
"Merayuis!" oge.com/ege himiya.html
KounTposbHas paboTa 1o TeMe https://Tipi.ru/

92 | P | P https://reshu-ege-

MeTtamsl .
oge.com/ege himiya.html
AHan3 pe3yabTaTOB KOHTPOJILHOM https://Tipi.ru/

93 a0OTHI Izco . EeKIUSA 01111/1651( https://reshu-ege-

P » KOPPeKRHl oge.com/ege himiya.html
Poxp xumuu B o0ecrieueHun https://fipi.ru/
94 YCTOHYHBOTO Pa3BUTHS https://reshu-ege-

yejioBeuecTBa. [loasaTue o

oge.com/ege himiya.html
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HayY4YHBIX MCTOOAAaX UCCICAOBAHUA
BCIICCTB

Hay‘-IHI)IC IMPUHIOUIILI OpraHUu3alun
XUMHNYCCKOTO IIPpONU3BOJCTBA.

https://fipi.ru/

95 https://reshu-ege-
[TpOMBIIIIICHHBIE CIIOCOOBI .

. oge.com/ege _himiya.html
TIOJTy4EHUS BAXKHCHIIINX BEIIECCTB
XHUMHYECKOE 3arps3HEeHUE https:/fipi.ru/

96 OKpY’KaFoIIel CPeJIbl U €ro https://reshu-ege-
TIOCJICICTBHSI oge.com/ege _himiya.html
XUMHS ¥ 3J0POBBE YeIIOBEKA. https:/Mipt.ru/

o7 JlekapcTBEHHBIE CpE/ICTBA ttps://reshu-ege-

oge.com/ege_himiya.html
Xumus numuy. Poias xumun B https://fipi.ru/

98 00eCIeYeHUH TTUIIICBOM https://reshu-ege-
Oe3oracHoCTH oge.com/ege _himiya.html
KocMernueckue u maphromMepHbIe https:/Mipt.ru/

99 https://reshu-ege-
cpencTBa. beITOBast XuMust .

oge.com/ege _himiya.html
XUMUS B CTPOUTEIIBCTBE. https://fipi.ru/

100 Baxnelinmme CTpoUTeNbHbIC U https://reshu-ege-
KOHCTPYKITMOHHBIC MaTepHaTbI oge.com/ege_himiya.html
XHUMUS B CETLCKOM XO3SHMCTBE. https://fipi.ru/

101 OpraHnyeckre ¥ MHHEPAJIbHBIC https://reshu-ege-

yaoOpeHust

oge.com/ege himiya.html
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102

Cucremarusanusa 1 00001eHE
3HAHUHN 110 TEME

https://fipi.ru/

https://reshu-ege-

oge.com/ege himiya.html

O6IIICC KOJIMYCCTBO YaCOB II0 IIpOTrpaMMEC

102
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Y4ebHOo-MeToarIecKoe 00ecTieueHre 00pa3oBaTEIbHOTO MpoIiecca
O06s13aTenbHbIe yueOHbIe MaTepHAaIIbl sl YICHUKA

Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;
noa penakimeit Jlyauna B.B., O061iecTBo ¢ orpaHHYe€HHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»
MeToandeckue MaTepuabl AJisl yYUTENS

Xumus. YrinyOnennsiid ypoBenb. 11 knacec. Meroanueckoe nocodue 8052
aBTopbl: Epemun Bagum Biiangumuposuy

Hcrounuk: https://rosuchebnik.ru/material/khimiya-11-klass-uglublennyy-
uroven-metodicheskoe-posobie-eremin/

Meroauueckue MaTepuaibl Il YYUTENS

https://rosuchebnik.ru/

https://reshu-ege-oge.com/ege_himiya.html

https:/fipi.ru/
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