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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOYYEHHsSI Ha YpPOBHE CpEIHEro oO0Iiero oOpa3zoBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alUAX CPEIHEro MpoQpecCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUYECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoi XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHMS JIJIsl KJIACCOB ONpPEAeIEHHOT0 poduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopusi (MOJEKYJsipHass Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHECHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHIECKON OE€30MaCHOCTH MOCIIEACTBUM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrIyOJIeHHe  TPEICTaBJICHWA O  HAyYHbIX  METOJaxX  ITO3HAHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX W Pa3BUBAOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLECCY TBOpUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(heCCHOHAIBHON 1 OOIIECTBEHHOM JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoiHasi cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEILECTB MPHU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUsl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue 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 (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
ruOpuan3aims aTOMHBIX opOuTajneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOWHYIO CBsI3b. CIOCOOBI NMOJYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHUS U IPUMEHEHNE aJIKaIUEHOB.

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

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEakUMH NPHCOECAUHEHUS, OKHCIECHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CriocoObl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTHUECKH), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE M TMpPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJOpOJIOB Pa3IMYHBIX KJIAcCOB (0OecIBeYMBAHME OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kosuiekuuamu «Hedpte» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormueckuil psn, oOmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHW W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBHYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHW3ME peakIuid HYKJICO(PUIHHOTO 3aMeleHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOM TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0O0Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkAeHHe B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYEeCKWe CBOWCTBA KpaxMala W LEJUTIOJIO03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha aublerubl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEeHHe anvdarnueckux amuHoOB. llonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHACHCALMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMU HA OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCOoJepKalllue  OpraHWYecKhe  COCAMHEHUS» U «Pacnio3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BewlecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

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



doTrocuHTE3, IBIXaHWE, OCJIKH, YIJIEBOABI, JKUPbHI, HYKIEUHOBBICE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BENIECTB MO TpynnaM ¢ IepuojaM. 3Ha4YCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IIuHa CBs3U. [10oJsIpHOCTD, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO NMEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauusi. HacwileHHbIe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, € 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINIICHHBIE CIIOCOOBI TMOIYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE 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
cepbi(VI1). Cepuucras W cepHas KUCIOTHI M WX coiid. OCOOCHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeaunenuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroib, ajncopOuus. DynnepeHsl, rpadeH, yriepojHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

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

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeTamioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KaJlbLUUi: MOJIydeHue, (u3nUecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
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:
u3yueHue oOpaslloB HEMETaJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKeJie3a C pPAacTBOPAMHM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COECTUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHUu3ali XUMHUYECKOr0 TPonu3BoAcTBa. IIpoMbIIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

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



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecIieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Maccel BemiecTBa Win o0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOPA C OMNPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKo XuMUM B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCATbLHBIN a3,
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 M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOIACTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAUMBHUIYAJIbHOH TPACKTOPHUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I11eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTHIKCHUNW XUMHUH  JIsI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJM4yusl Pa3BUTOrO 3KOJIOTUYECKOTO0 MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
NUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U Ba)XXHOM pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJIOTHYECKA KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K TO3HAHUIO, UCCIIEI0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasiuyHbIX cepax mnpodeccunoHaIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UccleA0BaHue, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJCHUS (MHAYKTUBHbIC, JENYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATEIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JIUTepaTypa XHMHUYECKOTO COJIEpP)KaHHsA, CIIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOM JUIS BBIMOJHEGHHS YYSOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  NIpEICTaBIICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTI) CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U POPMYIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeisas €€ LeNM W 3aJadd, KOHTPOJIUPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMHEH. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ POoju B 00€CIeUeHUH YCTOMYHMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MPUPOJIONIONB30BaHusl, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KyJIbTYpbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMUYECKUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (YYHKIIMOHAbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPTraHUYECKUE COEOUHEHHSI, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPH XUMUYECKUX pEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlHil, TEPMOJUHAMHUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUudeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAWHEHWM, JaBaTb MM Ha3BaHUA 10 CHUCTEMaTUYECKON
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajiblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAass M HWOHHAs CBsI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepuU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh NCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — JJIS M3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOTO €IMHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMN C MUCIOIb30BaHUEM (PU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOopaHus, TUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO0 MH(OpMaIuio, mepepadbaTpeiBaTh €€ U UCIOJIB30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUWA NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHWK, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM »hPeKT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHHM, PACTBOpPAaX M JTUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocTtaBieHUss (GOpMyl BEUIECTB M  YpPaBHEHHM XUMHUYECKUX  PpEaKIHUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS JJIEMEHTOB, OOpAaTUMOCTH, YYacTHUIO KaTajau3zaTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMAUYECKUX PEAKIINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peaklud  TUAPOJN3a;  PEaKuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHUYECKOW pEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKale B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUSI CEpHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMH; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHJIUKATOPOB, HM3YyYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, NPEICTABIATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JaUTepaTypa, CpecTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
http://school-
[Ipeamer oprannueckoit xumun. Teopust collection.edu.ru/
1.1 CTPOCHHUS OPTAaHMYECKUX CoeTMHEHUN A. M. 8 https://chem-
Byrieposa ege.sdamgia.ru/
https://fipi.ru/ege
Hroro no pazneny 8
Paznea 2. Yraesoaopoasl
http://school-
IIpenenpHbIE YITIEBOIOPOILI — AJIKAHEI collection.edu.ru/
2.1 P - P ’ 5 https://chem-
LUKJIOAJIKAHbI .
ege.sdamagia.ru/
https://fipi.ru/ege
http://school-
HenpenenbHble yriieBOgOpPOIbI: aAIKEHbI collection.edu.i/
2.2 P a POJIEL: ’ 14 1 https://chem-
AJKaJUEHBbI, ATKUHbI .
ege.sdamgia.ru/
https:/fipi.ru/ege
http://school-
collection.edu.ru/
2.3 ApomaTHyecKue yriaeBoA0pOIbl (apEeHbI) 8

https://chem-
ege.sdamgia.ru/
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[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX

2.4
nepepaboTka

2.5 ["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

Hroro no pazneny

Paznea 3. Kucaopoacoaepsxamme opranudyecKue coej

35

HHEHUSA

3.1 Cnuprel. ®enon

KapOoHHUITBbHBIE COSTMHEHHS: ATbIETUIBI 1
3.2 keToHbl. KapO6oHoBbie KucinoTsl. CloKHbBIE
s¢upsl. XKupsl

11

21

http://school-
collection.edu.ru/
https://chem-
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

3.3 VrneBoasl

Hroro no pazaeny

41

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege
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http://school-collection.edu.ru/
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Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

http://school-
collection.edu.ru/

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 12 1 2 https://chem-

https:/fipi.ru/ege

Hroro no pazgeny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

http://school-
collection.edu.ru/

5.1 BricokoMoneKkynsipHbIe COSIMHEHHS 6 1 https://chem-

https:/fipi.ru/ege

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl

Ctpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHoroo6pasue
' BEIIECTB

11 1

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

1.3 XUMUYECKUE PEAKIINH

Hroro no paszneny

19 1

39

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

Paszgen 2. Heopranuueckasi Xumusi

2.1 Hemerauier

31 1

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege
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http://school-
collection.edu.ru/

2.2 MeTtamibl 23 https://chem-
https://fipi.ru/ege
Wroro no pazueny 54
Pa3zgen 3. XuMus u ';KU3HL
http://school-
collection.edu.ru/
Mertoanl TO3HAHUSI B XUMUU. XUMUSI U
3.1 9 https://chem-
KU3Hb -
ege.sdamgia.ru/
https://fipi.ru/ege
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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https://chem-ege.sdamgia.ru/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie

o0pa3oBaTeJibHbIE

pecypchl

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHMYEeCKUX COCTUHEHUH

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

DNEKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

Teopus cTpoeHHs OpraHMYECKUX
coenquHeHuit A. M. byrneposa

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE
3¢ (exTsl B MOJIEKyJIaX OPraHnYecKuX

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
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COEIUHEHUI

https://fipi.ru/ege

[IpencraBnenue o knaccupukanuu u
cucrematrueckas Homenkiatypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

Cucremaruszanus U 0000IEHUE 3HAHUH 110
TEME

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

10

AnKaHbI: TOMOJOTHYSCKUM pAL, O6IJ.[8.$I
Q)OpMYJ'Ia, HOMCHKJIaTypa U U30MEpus,
OJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUEC MOJICKYJI

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

11

HaxoxxeHue ankaHoB B IPUPOJIE.
CriocoObI nostyueHus 1 IpUMEHEHNE
JIKaHOB

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege
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[uxnoankansl: obmas hopmyia,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH

http://school-
collection.edu.ru/

12 B https://chem-
CTPOCHHMSI 1 XUMUYECKHX CBOMCTB, CITOCOOBI .
ege.sdamgia.ru/
HOHy‘IeHI/Iﬁ nu HpI/IMeHeHI/Ie httDS//fIDIru/eqe
Pemenue pacuéTHbBIX 337249 Ha
. http://school-
oTpeieNieHue MOJICKYIIPHOU (DOPMYITBI -
collection.edu.ru/
OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
13 https://chem-
JO0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIIUX B €0 .
ege.sdamgia.ru/
coctaB. CucremaTtusaiys ¥ 00001IeHIE hitps://fipi.ru/ege
3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 00111as http://school-
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U collection.edu.ru/
14 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. https://chem-
CTpyKTypHAs U IUC-TPAHC-U30MEPHS ege.sdamgia.ru/
ATKCHOB https://fipi.ru/ege
http://school-
o collection.edu.ru/
CDI/I?;I/I‘-IGCKI/IG U XUMHUYCCKHNEC CBOUCTBA
15 I M https://chem-
ankeHoB. [IpaBuino MapkoBHHKOBa ege.sdamaia.ru/
https://fipi.ru/ege
http://school-
collection.edu.ru/
CniocoOsbI oTy4eHus U IpUMeHEHUe
16 https://chem-
aJIKEHOB :
ege.sdamgia.ru/
https://fipi.ru/ege
[IpakTuueckas padora Ne 1 o reme
17 "IlonyuyeHne sTUIEHA U U3yYEHUE €TI0
cBoMcTB"
18 Pemenue pacuéTHbIX 3a1a4 Ha http://school-
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OIIpeJIeTICHNuE MOJIEKYIIAPHOI (hopMyIbl
OpPIraHUYECKOI'0 BELECTBA

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

19

20

AJKagueHbl: CONpsKEHHbIE,
U30JIMPOBAHHbIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIUEHOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

21

22

CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
AJIKaIUCHOB

AJIKUHBI: TOMOJIOTUYECKHUH psil, 001as
(bopMyna, HOMEHKIATypa, JNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢duznyeckue cBoiicTBa

http://school-
collection.edu.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

23

24

XMMHYECKHE CBOMCTBA AJIKKNHOB

KauecTBeHHBIE peaklInM HA TPOMHYIO CBSI3b

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
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25

CriocoObI mosTyueHus 1 IPUMEHEHNE
AJIKMHOB

https://chem-
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

26

27

Pemenue 3amau: paC‘léTH 10 YpaBHCHUIO
XUMHYCCKOM pC€aKnuu

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

28

ApEHBI: TOMOJIOTHYECKUH PsiJ, 00mIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OeH30J1a ¥ TOIyoJ1a, UX (PU3HYECKUe
CBOMCTBA

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

29

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMEILCHUS

XUMHUYECKUE CBONCTBA apEHOB: PEAKIHH
NPUCOCTUHCHUS, OKUCIICHUE TOMOJIOTOB
OeH3oJa

http://school-
collection.edu.ru/
ege.sdamgia.ru/
https://fipi.ru/ege
http://school-
collection.edu.ru/
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ege.sdamgia.ru/
https://fipi.ru/ege

31

32

Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTUpOJIA

Pemenune pacu€rHbix 3a1a4 HA
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OPraHUYeCKOro BEUIECTBA

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

33

34

CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHOB

['eHeTnyeckas CBS3b MEXAY pa3InIHBIMU
KJIaCCaMM YIJIEBOJOPOIOB

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

35

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakiuii. Cucremarusaius u 00001IeHNEe
3HAHHUHU II0 TEME

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

36

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
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37

38

KaMmeHHbIi yroyib 1 TPOAYKTHI €70
nepepadboTKu

HedTb 1 ciocoOb! €€ mepepaboTKH.
[TpumeHeHre NpoyKTOB NepepaboTKu
HePTH

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

39

40

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yrjieBodOpOA0B

lanoreHonpon3BOIHbBIE YTJIE€BOAOPOIOB:
AJNIEKTPOHHOE CTPOCHUE; PEAKITHI
3aMelleHNs rajioreHa

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

41

42

JlelicTBue mien04Yel Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JHUTAIOTCHAIKAHOB C MAarHUEM M [TUHKOM

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110

pazneny "YrieBomopoasr"

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege
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43

Kontponbnast padora Ne 1 o teme
"Yraesogopobr"

44

HpeHeHBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psif, oOmmas popmyna,
CTPOCHHUE MOJICKYJI, H30MEpPUs,
HOMEHKJIATypa, KJaccuuKanusi,
(u3nveckue cBOWCTBa

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

45

46

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJHOATOMHBIX CIIUPTOB

CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
OIHOATOMHBIX CITMPTOB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

47

48

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

MHOroaroMHbl€ CHUPTHI: FITUICHTIUKOIb 1
TIIALEPHUH, UX PU3UYECKHE U XUMHUECKUE
CBOMCTBA

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

49

CrniocoOblI nosty4eHus U NpUMEHEHHe
MHOTOAQTOMHBIX CITUPTOB

http://school-
collection.edu.ru/
ege.sdamgia.ru/
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50

o1

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa

XuMu4eckue cBoicTBa (heHoa

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

52

53

54

CrniocoOblI MoTy4eHus U IpUMEHEHUe
deHona

[TpakTuueckast pabota Ne 2. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"CnupTtsl U GpeHobr"

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

55

56

AJbIeruipl ¥ KETOHBI: DJIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUECKHUE psibl, 00miast popmyina,
U30MEepHs U HOMEHKJIaTypa

AnbAerubpl U KETOHBI: PU3NYECKUE
CBOMCTBA; peaKIMU IPUCOETUHEHUS

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
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S7

PeaKI_[I/II/I OKHCJICHUSA U KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

https://chem-
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

58

59

CniocoOblI MoTy4eHus albIeTHI0B U
KETOHOB

OOHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

60

61

N3omepust u HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MYEeCcKHe CBOMCTBA

XHUMHYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCTI0Thl. MHOrooOpasue KapOOHOBBIX
KHCIIOT

http://school-
collection.edu.ru/

https://chem-
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ege.sdamgia.ru/
https://fipi.ru/ege

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

64

65

[TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

CriocoObl nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

http://school-
collection.edu.ru/
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

66

67

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyrna, usomepus u
HOMEHKJIaTypa

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3pupoB

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

68

Pemenne paC‘{éTHBIX 3aav: 110 YPaBHCHUTIO

XHMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIIleCTBa

http://school-
collection.edu.ru/
ege.sdamgia.ru/
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[IpakTuueckas padora Ne 3. Pemenue

https://fipi.ru/ege

69 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Kap6oHnoBsie kucinothl. CioxHbIe 3QupH"
http://school-
Kupsr: ctpoenue, puzndeckue u collection.edu.ru/
70 : https://chem-
XUMHUYECKHE CBOMCTBA (THIPOIIU3) .
ege.sdamgia.ru/
https://fipi.ru/ege
http://school-
Oco0eHHOCTH CBOWCTB KHUPOB, collection.edu.ru/
71 COJIepKalIX OCTAaTKH HEIPeeIbHbIX https://chem-
KHUPHBIX KUCIOT. XKupsl B mpupoze ege.sdamgia.ru/
https://fipi.ru/ege
Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX m‘w
. collection.edu.ru/
KHCIIOT, UX Motolee AeiictBue. [lonstue o
72 https://chem-
CUHTETUYECKHUX MOIOLIUX CPEACTBAX ege.sdamaiaru/
(CMC) https:/fipi.ru/ege
http://school-
I'enernueckas CBSA3b yrieBOIOPOIOB U collection.edu.ru/
73 KHCIIOPOJICOICPIKANTUX OPTaHUICCKIX https://chem-
BCIIECTB ege.sdamgia.ru/
https://fipi.ru/ege
72 Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peaKkuuit
http://school-
. collection.edu.ru/
Cucremarusanys 1 0000IeHNE 3HAHUHN 110
75 https://chem-

TEME

ege.sdamgia.ru/
https://fipi.ru/ege
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76

77

OO11ast XxapakTepUCTHKA YTIEBOJOB U
KJaccu(uKanus yriaieBoJoB (MOHO-, U- U
HOJIMCaXapubl)

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

78

79

HpI/IMeHeHI/Ie TJIFOKO3BhI, e€ 3HaUCHUE B
KUBHCACATCIIbBHOCTH OpraHnu3Ma

Jucaxapuabl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupoje u
IPUMEHEHHE JUCAXapuI0B

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

80

81

HOJII/IcaXElpI/II[BIZ CTPOCHUC MAKPOMOIJICKYII,
(I)I/I3I/ILICCKI/IC U XUMHWYCCKHC CBOﬁCTBa,
IMPUMCHCHHUC

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaXx

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

82

Pemenue pacueTHbIx 3a/1a4 Ha

http://school-
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OMPCACIICHUEC JOJIM BhIXOAA IMTPOAYKTA
p€aknuu OT TCOPETHIYECCKHU BO3MOKHOI'O

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

83

84

85

CucreMmarusanys U 0000IeHrE 3HAHUH 110
pasneny

KonTponbnas padorta Ne 2 o reme
"Kucnopoaconepxainiyue opraHui4ecKue
coenuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMCHKJIATypa U (U3NIECKUE CBOKCTBA

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

86

87

XYMHYECKHE CBOMCTBA AN (PaTHUECKUX
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XMMHMYECKHX CBOMCTB aHUJIMHA

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

88

CrniocoOblI nosty4eHus U NpUMEHEHNe
annpaTUIECKUX aMUHOB

http://school-
collection.edu.ru/
ege.sdamgia.ru/
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89

90

AMUHOKHUCIOTHI: HOMEHKJIATypa U
nuzomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIC MTPEICTAaBUTENH O
AMUHOKHCIIOT

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOJIU3 TIENTHIO0B

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

91

92

benku kak npupoiHbIe MOIUMEPBI;
CTPYKTYpBI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

93

94

95

A30Tc0z[ep>1<amne TeTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKHGI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonornyeckas POJib

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMeE
"A30TcoeprKale OpraHnYeCKue
coenqnueHusa”

[IpakTuueckas padora Ne 5. Perenue

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege
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HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"PacniozHaBaHne OpraHUYECKUX
coeMHeHuin"

KonTtponsnas padora Ne 3 o teme

96 "A30TCoepIKaIIfe OpraHUIeCKIe
coequuenusa”
OCHOBHBIE ITOHATUA XUMUHU http:// S_ChOOI'
BBEICOKOMOJIEKYIIIPHLIX COCIUHCHUN U collection.edu.u/
97 Y1Ap https://chem-
METOJIbI UX CHHTE3a —IIOJIMMEPHU3aIUs U eqe.sdamaiaru/
ge. gia.
TOJTMKOHACH AL https://fipi.ru/ege
http://school-
collection.edu.ru/
[TnacTmaccel. YTunusamnus u nepepadoTka
98 https://chem-
[UIACTUKA .
ege.sdamgia.ru/
https://fipi.ru/ege
http://school-
DacToMephl: HAaTYPAILHBIN Collection.edu.ru/
99 Pbl: HATyp https://chem-
CHUHTETHYECKHE KaydyKu. Pe3una ece.sdamaiaru/
ge. gia.
https://fipi.ru/ege
http://school-
BouiokHa: HarypanbHbIe, HCKYCCTBEHHBIE, collection.edu.ru/
100 cuHternyeckue. [lonumepsl cienuanbHOro https://chem-
Ha3HA4YCHUs ege.sdamgia.ru/
https:/fipi.ru/ege
[IpakTuueckas padora Ne 6. Perenue
101 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacro3HaBaHue miIacTMacc U BOJIOKOH"
102 O000IIIeHNE U CUCTEMATU3ALHS http://school-
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http://school-collection.edu.ru/

MU3Y4EHHOI'0 MaTepuala 1o TemMe collection.edu.ru/

"BbICOKOMOJIEKYJIIPHBIE COSTUHECHMUS" https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 3 6



http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypen

http://school-
collection.edu.ru/
1 https://chem-

https:/fipi.ru/ege

Atom. CocTaB aTOMHBIX s7ep. XUMUYECKHM
aneMeHT. M30Tomnsl

http://school-
collection.edu.ru/
1 https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
1 https://chem-

https://fipi.ru/ege

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccugukanust XuMrU4ecKux 3J1eMEHTOB (S-,
p-, d-, f-amemenTHI)

http://school-
collection.edu.ru/
1 https://chem-
https://fipi.ru/ege
http://school-
DNeKTpOHHBIE KOH(PUTYpaAIMA aTOMOB collection.edu.ru/
5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 https://chem-

COCTOSTHUU ege.sdamgia.ru/
https://fipi.ru/ege

Pacnpenenenue 371eKTPOHOB MO ATOMHBIM
opouTaIIM
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https://fipi.ru/ege

DNeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
DNEeKTPOOTPULIATEILHOCTD

IIepnonnueckuii 3axoH u [lepuoanueckas
CUCTEMa XUMMHUYECKUX IeMeHToB /1. 1.
Menieneesa, CBA3b C COBPEMEHHOM TEOPUEN
CTPOEHHS aTOMOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

3aKOHOMepHOCTI/I W3MCHEHMS CBOMCTB
XUMHNYCCKUX OJICMCHTOB U 06pa3yeMHX MU
IMPOCTBIX U CJIOXKHBIX BCHICCTB 110 I'PYIIIaM U
nepuogam

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

10

11

Buapl xumndeckoit cBsa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJIEHTHOM CBSI3U.
Bonopoanas cBsa3b. MexMonekynspHbie
B3aUMOICUCTBHS

BaneHnTHOCTb U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

12

[IpencraBneHus 0 KOMIUIEKCHBIX

http://school-
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http://school-collection.edu.ru/
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https://fipi.ru/ege
http://school-collection.edu.ru/

COCAMHCHUAX: COCTAaB U HOMCHKJIATypa

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

13

14

BemectBa MOneKynsipHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THrmbl
KPUCTAJIMYECKHUX PELIETOK U CBOMCTBA
BEIICCTB

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

15

16

VcTuHHBIE PaCTBOPBI: HACHIILIEHHBIE U
HEHACBILLEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

CrniocoObl BbIpayKe€HUSI KOHIICHTPALUU
pacTBOpOB

http://school-
collection.edu.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

17

18

Pemenne 3amay ¢ ucnosp30BaHNEM TOHATHHA
""MaccoBast 10151 paCTBOPEHHOTO BelecTsa',
"MoJsipHasi KOHUEHTpaus'"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
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http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
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https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Cucremarusanys U 0000IEHUE 3HAHUN 1O

https://chem-
https:/fipi.ru/ege

http://school-
collection.edu.ru/

19 https://chem-
eme ege.sdamgia.ru/
https:/fipi.ru/ege
KonTtponpsnast padora Ne 1 mo temam
"Ctpoenue atoma. [lepuogudeckuii 3aK0H 1
20 [Teproguyieckasi cucteMa XUMHYECKUX
sanemenToB J. . Mengeneera", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"
Kiaccupukanus XUMHYECKUX PEeaKIuii B http://school-
HEOPraHWYECKON U OPraHu4eCKOM XUMUH. collection.edu.ru/
21 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH https://chem-
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU TTPU ege.sdamgia.ru/
XUMHYECKHX PEaKIIHSX https:/fipi.ru/ege
http://school-
TemnoBbie 3 (HEKTHl XUMUYECKUX PEaKIIUH. collection.edu.i/
22 TepMoxXxuMHUUECKHE YpaBHEHUS ttps//chem.
ege.sdamgia.ru/
https:/fipi.ru/ege
http://school-
Brruucnenus no ypaBHEHHUSIM XUMHUYECKUX collection.edu.nu/
23 . https://chem-
peaKIuii 1 TePMOXUMUIECKUM YPAaBHEHUSIM eae.sdamaiaru/
https://fipi.ru/ege
CKOpOCTbh XMMHUYECKOH pEeaKLH, €€ m‘m
24 collection.edu.ru/

3aBUCHUMOCTB OT Pa3JIMYHBIX (DAKTOPOB.

https://chem-
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http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/

Karanus u xaranusaropsl

ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/

25 ['oMoreHHbIC U TETEPOTeHHBIC PEAKITUU https://chem-
ege.sdamgia.ru/
https:/fipi.ru/ege

[TpaxTrueckas padora Ne 1 mo teme
26 "BinsiHue pa3nudHbIX GaKToOpoB HA
CKOPOCTbh XUMHYECKOU peakiuu"
http://school-
collection.edu.ru/
OO6paTtumbie U HEOOpATUMBIE PEaKIUU.
27 https://chem-
XUMHUYECKOE PaBHOBECHE .
ege.sdamgia.ru/
https://fipi.ru/ege
[TpakTiueckast pabota Ne 2 o Teme
28 "BnusiHue pa3inyHbIX (aKTOPOB Ha
M0JIO’KEHNE XUMHUYECKOTO paBHOBECHS"
http://school-
OnekrponuTnueckas qucconuanus. CunbHbIe collection.edu.ru/
29 U cita0bie AIIeKTposuThl. CTereHb https://chem-
JIUCCOIMAILIIN ege.sdamgia.ru/
https://fipi.ru/ege
http://school-
Nounoe npousBenenne Boasl. Cpeaa BOAHBIX collection.edu.ru/
30 pactBopoB. Bogopoansrit mokazatens (pH) https://chem-
pacTtBOpa ege.sdamgia.ru/
https://fipi.ru/ege
. http://school-
I'maponus coneit. Peakiuu, mpoTekaromue B 3
31 collection.edu.ru/

pacTBOpax 3JIEKTPOJIUTOB

https://chem-
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https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/

ege.sdamgia.ru/
https://fipi.ru/ege

32

33

[IpakTuueckas padora Ne 3 o reme
"XHUMHUECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHenme OKuCIuTeNnu u
BOCCTAHOBUTEIHU

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

34

35

MeTo/1 3JIEKTPOHHOTO (3JICKTOHHO-HOHHOI'O)
OalaHca

DJIEKTPOJIN3 PaCTBOPOB U PACILIaBOB
BEILIECTB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

36

37

Pemenune 3amau Pa3JINYHBIX TUIIOB

Pemenne 3a1a4 pas3sIMYHbIX TUITOB

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

38

Cucremarusanys 1 0000IeHNe 3HAHUHN 110

http://school-
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http://school-collection.edu.ru/

TeMe "XuMuueckue peakiuu'

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

39

KonTtponbnast padora Ne 2 o teme
"Xumuueckue peakuu"

40

[Tonoxxenne Hemerainos B Ilepuoanueckon
CHUCTEME XUMUYECKUX AieMeHToB /1. 1.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMoB. PU3nYECKNE CBONCTBA HEMETAIUIOB

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

41

42

ANIOTpOIUsl HEMETAIUIOB (Ha TIpUMepe
KHCITI0poJia, cepsl, hocdopa u yriaepoaa)

Bonopon: nonydenue, puznueckue u
XHMHYECKHE CBOMCTBA. [ Mapu bl

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

43

44

["anmoreHsl: HaXOXKAEHNUE B IPUPOJIE, CIIOCOOBI
MONTyueHUusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

I"anorenoBoopoasl. Baxxnenmme
KHCIIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege
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https://fipi.ru/ege

45

46

47

JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
nojay4deHus rajnoreHoB. [Ipumenenue
raJJIor€HOB U UX COEOIUHEHUN

[TpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"asorenst”

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,

du3nveckre u XuMH4YecKre cBoiicTBa. O30H.

[IprMeHeHne Kuciaopoaa u 030Ha

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

48

49

OKcuIbpl U IEPOKCHIBI

Pemenne 3a7a4 pas3sjIM4YHbIX TUIIOB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

50

51

Cepa: Hax0XKJIeHUE B PUPOJIE, CIIOCOOBI
MOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

CepoBoaopon, cyabpuasl

http://school-
collection.edu.ru/
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/

https://chem-
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ege.sdamgia.ru/
https://fipi.ru/ege

52

53

Kucnopoacoaepxaiiue cCOeTUHEHUS CEPBI.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHBI

[Tpaktuueckas padora Ne 5. Pemenue
SKCIIEpUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

54

55

A30T: HAX0XKJICHHUE B TIPUPOJIE, CITOCOOBI
MOJyueHusl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

Kucnopoacoaepxariiue COeTUHCHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

56

57

[TpuMmeHeHne a30Ta U €ro COEAUHEHU.
A3oTHBIE y10OpeHUs

®ochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/II-IGCKI/IG U XUMHWYECKHEC
cBoiictBa. @ochunpl u pochun

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

58

Oxkcuasl hochopa, pochopcoaepxarniie

http://school-
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https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/

kucinoTsl. Conu hochopHOI KUCTOTHI

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

59

60

61

[Tpumenenue pocdopa u ero coenMHEHUIA.
®dochopHbIe y1oOpeHust

[TpakTuueckast pabota Ne 6. Pemenue
SKCIIEpMMEHTAIBHBIX 3aj1a4 10 TeMe "A30T U
dbocdop u ux coenuHeHUs"

Yriepona: HaXOXACHUE B IPUPOJIE,
AJUIOTPOITHBIC MOIM(PUKAIINK; PU3HICCKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHUE

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

62

63

Oxcupn yriepoaa(ll), oxcua yrinepona(1V),
yroJibHas KHCIO0Ta U €€ CONTN

Pemenune 3amau Pa3JINYHBIX TUIIOB

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

64

KpeMmuuii: HaxoxieHue B MPUPOJIE, CIIOCOOBI
nonyquHs{, (1)I/I3I/IquKI/Ie U XUMHNYECCKUEC
CBOWCTBA

http://school-
collection.edu.ru/
ege.sdamgia.ru/
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65

66

Oxkcua kpemaus(1V), kpeMHHEBasK KHCIIOTA,
CHITUKATBI

[IprMeHeHne KpeMHUS U €r0 COCITUHEHUM.
CrexJ10, €ro noixy4eHue, BU/bl CTEKIIA

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

67

68

Pemenue 3amau Ppa3JINYHbIX TUIIOB

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teme "Hemertauier"

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

69

KonTtpoabHnas padora Ne 3 o teme
"HemeTtanst"

70

71

AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKILHsI OIIHOO0K

[Tonmoxenune metamios B [lepuoanueckoit
CHCTEME XUMHYECKUX DJICMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.

http://school-
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HpI/IMeHeHI/Ie MCTAJ1JIOB B 6BITy U TCXHHUKCE

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

73

74

CIutaBsl METaJIOB. KOppOSI/IH MCTaAJJIOB

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

75

76

77

DIIEKTPOXUMUYECKUN P HAIPSKEHUM
MeTaisioB. O61mue crnocoObl NOTyYeHUS
METaJIOB

OOmras xapakrepucTiuka Metaios 1A-
rpynisl [leproanyueckoi cucteMbl
XAMHUYECKHX dJIEMEHTOB. HaTpuii u kanui:
noJtydeHue, PU3NIecKue 1 XUMUIECKHE
CBOICTBA, MPUMEHEHHNE MPOCTHIX BEUIECTB U
UX COeIMHEHUH

O6mas xapakrepuctika MetayioB |A-
rpynisl [lepuonndeckoit cuctembl
XUMUYECKHX AJIEMEHTOB. Maruuii u
KaJbIMI: TIOTy4YeHue, GU3HIecKue u
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
MPOCTHIX BEMIECTB M UX COCTUHEHUN

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege
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78

79

KécTkocTb BOBI U CLIOCOOBI €€ yCTpaHEHUs

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

80

81

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
pUMEHEHHE

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

http://school-
collection.edu.ru/
https://chem-
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

82

[IpakTuueckas pabora Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 33/a4 110 TeEME
"MeTasuisl IJIaBHBIX MOArpyI”

83

84

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMBI XUMUUYECKUX
DIIEMEHTOB

Du3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHNE

http://school-
collection.edu.ru/
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/

https://chem-
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85

86

Baxwuelime coeMHEHNS] MapraHia.
IlepmaHranat Kanausi, €ro OKUCIUTEIbHBIE
CBOICTBA

dusnyeckre ¥ XUMUYECKHE CBOMCTBA JKeae3a
u €ro COGHHHeHHﬁ. HOHY‘ICHI/IC n
IMPUMCHCHHUC CIIJIABOB JKCJIC3a

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

87

88

duznueckre 1 XUMUYECKHE CBOVCTBA MEIU U
€€ COCIMHEHUH, X MPUMEHECHHE

dusnyeckrue U XUMUYECKHE CBOMCTBA IIUHKA
" €ro COGHHHGHHﬁ, HUX IPUMCHCHHUC.
FI/IleOKCOKOMHHeKCBI IIMHKa

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

89

90

[Tpaktuyeckas padora Ne 8. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"MeTasisl TOOOUHBIX oArpymm”

Pemenne 3a1a4 pas3sIM4HbIX TUIIOB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https://fipi.ru/ege

91

O06o01IeHne U cucTeMaTu3aus H3y4eHHOTO

http://school-
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Martepuaina o teme "Mertanib"

collection.edu.ru/

https://chem-

https:/fipi.ru/ege

92

KonTtponsnas padora Ne 4 o teme
"Metamis"

93

04

AHanu3 pe3ynbTaToB KOHTPOJIBHOU PabOTHI,
KOPPEKIHs OMUOOK

Ponp xuMmuu B o0ecIieueHun YCTOIZHHBOFO
Pa3sBUTHA YCIIOBCUCCTBA. IlonsTue o
HAayY4YHBIX MCTOAaxX UCCIICAOBaHW BCIICCTB

http://school-
collection.edu.ru/
https://chem-

ege.sdamgia.ru/
https:/fipi.ru/ege

95

96

Hayunble npuHIAIIBEI OpraHu3anuy
XUMHYECKOIO MPOU3BOJICTBA.
[TpomblIIeHHbIE CIOCOOBI MOJTYYSHUS
BOKHEUIIINX BELIECTB

XHUMHYECKOE 3arpsA3HCHHUC oxpyxcaromeﬁ
CpCabl 1 €ro MOCICACTBUA

http://school-
collection.edu.ru/
https://chem-

https://fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

97

98

XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpenCTBa

Xumus nuim. Poiab XuMuu B o0ecrieueHuu
MMHUIIEBON 0€30IIaCHOCTH

http://school-
collection.edu.ru/
ege.sdamgia.ru/
https://fipi.ru/ege

http://school-
collection.edu.ru/

https://chem-
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99
BbriToBas xumust

XuMus B CTpOUTENbCTBE. BaxHeiime
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE
MaTepUaIbI

Kocmernueckue u napgromepHbie CpeicTBa.

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

101 XHUMHS B CEJTLCKOM XO3SIUCTBE.
Opranuyeckue 1 MUHEpaJbHbIE y100peHus

CI/ICTCMaTI/ISaLII/IH n 0606H_ICHI/IC 3HAHUH I10
TEMC

102

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

http://school-
collection.edu.ru/
https://chem-

https:/fipi.ru/ege

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/ege




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ [Tyzakos C.A., Mamnuna H.B., [TonikoB B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»

* Xumus, 11 xmacc/ [Ty3akos C.A., Mamaunaa H.B., [TonkoB B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner

» Xumus, 10 xkmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienne

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
TpaBenb B. @. Oprannyeckast Xumusi B 3 Tomax
http://school-collection.edu.ru/catalog/rubr/000009b9-a000-4ddd-6¢59-

070047cfdffc/75830/?

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

https://chem-ege.sdamgia.ru/

https://fipi.ru/ege
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