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c. KpacnoOopck 2024

HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepabHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanusa(DOI1 COO0), MpeACTaBICHHBIX B deneparbHOM
rocyJaapcTBeHHOM obOpazoBatenbHoM craHgapte COO, ¢ yuérom Konneniuu
npenojaBaHus  ydeOHOro  mpeamera «XUMHs» B 00pa3oBaTeNIbHBIX
opraHuzanusax  Poccuickou Qenepaun,  PEUIM3YIOIIMX  OCHOBHBIC
oOpasoBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauuum Ha mnepuox a0 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAeT Ba)XKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ywamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyemMoe B YCIOBHUSIX JuddepeHInpoBaHHOTO,
npouIbHOrO0 O00Yy4YeHHs, NPU3BAHO OOECNEeYUuTh O00I1e00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO JIJIsi
aJlanTallid uX K OBICTPO MEHSIOIMMCS YCIIOBUSAM KU3HHU B COLIUYME, a TaK¥Ke
JUIL  TPOJOJDKEHHST OOy4eHHsT B OpraHu3anusx MpodeCcCHOHAIBHOTO
oOpa3oBaHUs, B KOTOPBIX XWUMHS SIBJISIETCS OJHOM U3 TMPUOPUTETHBIX
JUCIIUTLIVH.

B nporpamMMe mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» TMOTydaeT
NoJIpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAraloIIUMU
nosioxeHusMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJIEH, COlepIKaHus,
pe3ynbTaToB OOy4eHHUS M TPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETHCTBOM TOMY SIBIISIFOTCS CJIENYIOIIME BBIMNOIHIEMbIE MPOTPAMMOUN 10
XUMUU (PYHKITUHU:

e UMH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTopoil obecreuynBaet
MOJIyYeHUE TPEACTABICHHUS O IENSIX, COACpKAHUU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIONIUXCS CPEACTBAMU
peIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas peaycMaTpUBaeT
OTIpeJIeNICHHe: MPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3y4eHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €T0
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATETHLHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa3oBaTENbHBIX JOCTIKEHUN O00Yy4arouuxcsi B
paMKax WTOrOBOH arrectanuu B (GOpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIbHOE
JUTSE M3YYeHHsI B paMKaxX OTACIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacrpenereHue UM CTPYKTYpUpPOBaHHE €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHUSIM/pa3ienaM Kypca;

o AT MpUMEPHOE pacipeiesieHne Y4eOHOT0 BPeMEHH, PEKOMEHTYEMOTO
JUISl UBYUYEHUS OTACIBHBIX TEM;

e Mpe/UIaracT MPUMEPHYIO IOCICAOBATEIBHOCTD HM3YYCHHSI Y4eOHOrO
Marepualna ¢ y4ETOM JOTUKHU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH;



e HaéT METOAMYECKYI0 HMHTEPHpPETAlUIo IIeed M 3a7ad  U3yuyeHUs
mpenMera Ha  YrIyOJI€HHOM YpOBHE C y4€TOM  COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME  CpelHero  oOlimiero  oOpa3oBaHus,
COJICP)KATEIbHON ~ XapaKTepPUCTUKH  IUIAHUPYEMBIX  PE3yJbTaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOW MPOrPaMMBI CPETHETO OOIIEro
o0Opa3oBaHus (TMYHOCTHBIX, METAPEAMETHBIX, MPEAMETHBIX), a TAaKKe
C yu€TOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIHHBIX JIEHCTBUI
o0y4aromierocsi o OCBOEHUIO COAEPKaHUs MPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO0 XUMHUH MPEAYyCMOTpEHA
MPEeMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusa. 3a TpeAeNaMd YCTaHOBJICHHOW TMPOrpaMMON TIO0 XHMHHU
o0s3aTeNbHOM  (MHBAPUAHTHOM)  COCTABIISIIOUIEH  coaepaHusi  y4eOHOro
npeaMeTa «XuUMHUS» OCTaéTcs BO3MOXHOCTH BBIOOpa €ro BapUaTHBHOW
COCTAaBJISIIONICH, KOTOpas JIOJDKHA  OMPEAENSThCS B COOTBETCTBUU  C
HampaBJIeHHEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBeTcTBUM ¢ KOHuenTyanbHbIMH nosoxeHusmu PI'OC COO o
Ha3HAYCHUW TIPEeIMETOB 0a30BOro W YriIyOJNEHHOrO YpPOBHEH B CHCTEME
Qg GepeHIIMPOBAHHOTO 00YYCHHSI HA YPOBHE CpeHEro o0Iiero oopazoBaHUs
XHUMHS Ha YPOBHE YIIIYOJIEHHOTO W3y4YeHUS HANpaBiICH Ha peaau3aluio
NPEEMCTBEHHOCTH C TOCIEAYIOUIUM  JTallOoM TIOJNYYCHHS XUMHUYECKOTO
o0pa3oBaHMS B paMKaX H3yYEHHUS CIHEIUAIBHBIX ECTECTBCHHO-HAYYHBIX U
XUMHAYECKUX  JTUCIUIUIMH B By3aX W OpTraHM3alUAX  CPEIHEro
npodeCCHOHATBHOTO O00pa3oBaHUs. B 9Tolf CBSI3M HW3yuYeHHE TIpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHHe U yriyolieHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKU OOYYAIOMIMXCS, BHIOpABIINX
onpenenéHHbpli  mpoduiib 00yueHHs, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIOMIET0 TOJYyYeHUs] XHMHUYECKOro o0O0pa3oBaHUsS B OpraHU3aIusx
npodeccronaabHOro 006pa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k mnaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepalibHOil 00pa3oBaTeIbHON
IpOrpaMMbl CpellHEero o01ero o0pa3oBaHUS W3YUYEHHUE MpeaMeTa «XHUMHUS»
OPHUEHTHUPOBAHO TaK)K€ Ha pEIIeHHWE 3aJad BOCIUTAHUS U COIHUAIBHOIO
pa3BuTHsA 0OydJarommuxcs, Ha (GOPMUPOBAHHE Y HUX OOIICHHTEIUICKTYaTbHBIX
YMEHUH, YMEHHI pallMOHAIM3AlNK y4eOHOTro Tpyaa U 0000MIEHHBIX CIIOCOOOB
JESTEIBHOCTH, UMEIOIIUX MEXKIMCIUTLTHHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocraBnstonuMu  npeaMera  «XUMHUS» Ha  YPOBHE  YIUIYOJIEHHOTO
U3YUCHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranudeckas XumMus» u «Oo1mast
U HeopraHumyeckas xumusi». llpum omnpeaeneHun MNOAX0A0B K OTOOpY H
CTPYKTYPHOW OpraHW3aIii COJIEPKAHUS ITHUX KYypCOB B MpOrpamMMme MO XUMHUU
3a ocHOBY npuHATH noyoxkeHus PI'OC COO o paznuumsx 06a3oBoro u
yr1yONE€HHOTO YPOBHEH M3YUEHHUS MIpeIMeETa.

OcHoBy copepxxanusi KypcoB «Opranuueckas xuMmus» u «OOmas u
HEOpPTraHWYECKass XUMUS» COCTABJISET COBOKYIHOCTh NPEIMETHBIX 3HAHUU H
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YpOBHIO M3YyUEHHUS MpeaMeTa. JTa cUCTeMa
3HAaHUHN TOJIydaeT OMpeeEHHOE TEOPETUUECKOE OIMOJIHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIINil 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE HM3Y4YeHHsS MpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHHS O0BEMA 3HAHMM O XHUMHUYECKUX
AJIIEMEHTAaX W CBOMCTBAX MX COCMHEHUN Ha OCHOBE PACHIUPECHHS U YTIyOJIeHus
NPEJICTaBICHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XUMHYECKOU
KHHCTUKA W TEPMOJAWHAMHUKU. VI3ydeHHWe TMepuoaANYecKoro 3akoHa U



[lepuognyeckoit  cUCTEMBl  XMMHUYECKMX  DJIEMEHTOB  Oa3Wpyercs  Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUHU aToOMa.
XuMudeckasi CBsi3b OOBSCHSIETCA C TOUYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUM
npu €€ 00pa30BaHUU U Pa3PYLICHUH, a TAKKE C TOUKU 3PEHUS MEXaHU3MOB €€
oOpazoBanus. M3ydenue THUMOB peakiui JOMOJHIETCS (QOPMHUPOBAHUEM
MPEACTaBICHUNA 00 JIEKTPOXUMHYECKUX MPOLECCaX U 3JIEKTPOJIM3E PACILIIaBOB
U PacTBOpPOB BeUIECTB. B Kypce OpraHMYecKOM XMMHUM I[PU PACCMOTPEHUU
PEaKLMOHHON CIMOCOOHOCTH COEAMHEHUM yaenseTcss oco0oe BHUMaHUE
BOIlpocaM 00 DJJEKTPOHHBIX 3P (deKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEAKIIHII.

Ocoboe 3HaueHHE UMEET TO, UYTO Ha COJEpKaHUE KYpCOB XUMHH
yriayOia€HHOrO YpPOBHS HM3Y4YEHHUS Ui KJIAcCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPy M XapakTep JONOJHEHUM K oOIei
CUCTEME MPEIMETHBIX 3HAHUM) OKA3bIBAIOT BIMSHUE CMEXKHbIC TIpeAMEThI. Tak,
HarpuMep, B COJACPKaHUM TIpeAMETa ISl KJIAaCCOB XUMHUKO-(PU3UYECKOTO
npoduiist 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHThl Y4eOHOro Marepuaia 1o
obmeit xumuu. [lpu u3ydeHwu mnpeaMera B JaHHOM Cllydae akIeHT Oyner
clenaH Ha OOIIHOCTh METOJIOB TO3HaHMs, OOIIHOCTh 3aKOHOB U TEOpUU B
XUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsE TEOpHs (MOJICKYJIIpHasi TEOpHUs B
¢bu3uKe), 3aKOHBI COXpPAaHEHUS MAacChl M DHEPrUH, 3aKOHBI TEPMOJWHAMHKH,
ANEKTPOJIN3A, IPEACTABIECHUS O CTPOEHUU BEILIECTB U APYTOE€.

B TO Xe Bpems B cCOJEpKaHMM TMpeIAMETa [Js KIACCOB XUMHUKO-
Omosioruaeckoro npodusis O0IBITUN YASTbHBIN Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh JUisl  Oojee
O0OCTOSITENIBHOTO PAaCCMOTPEHUS XUMUYECKOW OpraHu3ali KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIUJIbI, OEJIKH, YIIEBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIYKAaT OCHOBON ISl M3Yy4ECHUS
CYLTHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W OMNBITa MPAKTUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHUN HU3Y4YCHHUE MpeaMeTa «XHUMHs» Ha YIrIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHI»,
«MatemaTtuka u uHpopMaTuka» u «PyCcCKUM SI3BIK B IUTEPATYpPay.

[Tpu m3ydyenun ydeOHOro mpenMera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM ypOBHE), 3ajayeii  IEPBOCTCIICHHOM  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIACTH  COBPEMEHHOTO
€CTECTBO3HAHUSI, ITPAKTUYECKOM JEATEIBHOCTH YEJIIOBEKA M OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KYJbTyphbl. PemieHue 3Tod 3amauu Ha yriayOnEHHOM
YPOBHE M3YYEHHS MTPEAMETA MPEATIONIAracT peaIn3alMI0 TAKUX LEJIeH, KaK:

e (opmupoBaHHE TpPENCTABICHUN: O MaTepUATHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIIEHUW NPUPOABI, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAyK M €€ BeAyllel poiu B
o0ecreueHn YCTOMYMBOTO pA3BUTHS UYEJIOBEYECTBA: B PEHICHUU
po0JIeM 3KOJIOTHICCKON, SHEPTreTHYSCKOM U MHIIEBON OS301MacHOCTH,
B DPa3BUTHM MEJUILMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HACTOYHHUKOB SHEpIuy, B o0ecrieueHUn palLMOHATBHOTO
MIPUPOJIONOIB30BaHUS, B (POPMHPOBAHMU MHUPOBO33pPEHUS] U OOILEeH



KyJbTypbl UEJOBEKa, a TakXKe JKOJOTHMUYECKH OOOCHOBAHHOIO
OTHOLLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOU CPELE;

OCBOCHHME CHCTEMbl 3HAHUM, JICKAIIMX B OCHOBE XHMHYECKOM
COCTaBIIAIONICH €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa:
dbyHIaMEHTaIbHBIX MMOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUM O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKAHUS XUMUYECKUX PEAKIUNA, O
XUMUYECKOM paBHOBECHH, PacTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuXcs  OCO3HAHHOTO  TMOHHUMAHHS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJICH U MPOOJIEM COBPEMEHHON XUMUHU, JJII OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
OpPUPOJly; TPAaMOTHOTO pelieHus NpoOJeM, CBSA3aHHBIX C XUMUEH,
IPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IIO3ULIHUH DKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3AHHOW C XUMHYECKHM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEJCTABICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJIsI IPUOOPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHUS XUMHYECKHX SBJIEHHH, MMEIOIIMX MECTO B
IIPUPO/JIE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHON KU3HMU.

B nnane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIUX
(GYHKIUH 1EJIOCTHOM CUCTEMBI cpeiHero o0iero o0pa3oBaHus MPU U3y4YEHUU
npenMera «XUMHUS» Ha yriayOJ€HHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B ITO3HABAEMOCTH SIBICHUW TMPUPOIH,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHUECKUX U
NPUKIIATHBIX UCCIICOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllUMM K OOYYCHHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAMOBOCHHTAHMIO HAa  OCHOBE  YCBOCHWSI
00IIIeUeTIOBEYCCKUX [IEHHOCTEH;

pa3BUTHE  TO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOydJaronuxcs, (HOpMHUpPOBAHHE Yy HHUX
CO3HATEJIIBHOTO OTHOMICHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHON mpodeccruoHambHON U
OOIIIECTBEHHOM NEeITebHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHUpOoBaHUE YMEHUN W HABBIKOB Pa3yMHOTO MPUPOIONOIH30BAHUS,
pa3BUTHE  JKOJIOTHMUYECKOW  KYJIbTYphbl, NPUOOpPETEHUE  OMbITA
0OIIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON eI TeTLHOCTH.

OOmiee uMcio YacoB, NPEAYCMOTPEHHBIX [JIi UW3YYEHUS XUMUHM Ha
yrayOJIeHHOM YpOBHE CpeHero obmiero odpa3zoBanus, coctapiseT 204 4acos:
B 11 xnacce — 102 yaca (3 yaca B Hezielno).

PaGouas nmporpamma o xumuu g oOydaroruxcst 11 kimacca cocraBineHa
Ha ocHOBe [Iporpammsl Bocnutanust MOY Kpacuo6opckas COILI
Ha 2024-2025 y4eOHbIi TO/I.



COILEPKAHUE OBYYEHUA

OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sA€p. XHUMHYECKUMH 3ieMeHT. WM30Tomsl.
CrtpoeHue 3JeKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCIIa. DHEPTETUUECKUE
YPOBHM W TOAYpOBHU. ATOMHBIE opbOutanu. Kiaccupuxanus XUMUYECKHUX
3JIEMEHTOB (s-, p-, d-, f-amementoI). Pacnpeaenenue 3JIEKTPOHOB MO aTOMHBIM
opOuTansiM. OJIEKTPOHHbIE KOH(UTYpallM aTOMOB DJJIEMEHTOB IE€PBOI0O—
YeTBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, DJIEKTPOHHbBIC
KOH(UTYpaIuyu HOHOB. DJIEKTPOOTPUIIATEIIBHOCTD.

[Tepuonnueckuit 3axkoH u Ilepuoanyeckas cuUcTEMAa XUMHYECKHX
snementoB  J[.MI. MenneneeBa. CBs3b  NEPUOJMYECKOrO  3aKOHA W
[lepronnyeckoid CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHON Teopuei
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XHWMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIaM U
nepuojamM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

Xumuueckas CBA3b. BUIbI XMMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAas,
MeTajuTmdeckas. MexaHnu3Mbl 00pa30BaHUsI KOBAJECHTHOW CBS3W: OOMEHHBIM H
JOHOPHO-aKLIENTOPHBIA.  DHepruss W JauHa  CcB3u.  [lomspHOCTS,
HaMpaBJIC€HHOCTh M HACBIINIAEMOCTh KOBAJEHTHOW CBsI3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexMONEKyISIpHbIE B3aUMOICHCTBUS.

BasieHTHOCTh M BaJICHTHBIE BO3MOHOCTH aTOMOB. CBSI3b 3JEKTPOHHOMN
CTPYKTYpPbl MOJEKYJI C HX TEOMETPUYECKHM CTpOe€HHEeM (Ha mpumepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX cO€IMHEHUsX. CocTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTelb,  JIMTAHAbl.  3HAYEHHE  KOMIUIEKCHBIX
coenuHeHuM. [IoHsATHE O KOOPAMHAIMOHHOW XUMUH.

BemecTtBa MOJEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUA. Wbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstre o gucnepcHbIXx cuctemax. MctruHHbie pacTBOpHI. [IpencraBienue
0 KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMU PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B PaCTBOPE, MOJIsIipHAs KOHLIEHTpauus. HackllieHHbie
Y HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTanmoruaparsl.

Knaccudukamms ©U  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
TpuBuanpHble Ha3BaHUS OTIEIbHBIX IPEICTABUTENICH HEOPraHMYECKHUX
BEILIECTB.

Knaccudukamums  XUMUYECKHX  peakiuii B HEOPTraHUYECKOW |
OpraHUYeCKOM XMMHUHU. 3aKOH COXPAaHEHHUS] MACChl BEIIECTB; 3aKOH COXPAHEHUS
W TIPEBpAIICHUS SHEPTUU TPU XUMHUYECKHX peakmusax. TemnoBeie 3¢ EKTh
XUMHYECKHX peakuuil. TepMOXUMHUYECKUE YPABHECHUSI.

CkopocTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakTopoB. ['oMoreHHbIC U TeTEpOreHHBIC peakiuu. Katanus u kaTaim3aTopsl.

OOpatumble u HeoOpaTHUMBIE pEAKIMU. XHUMHUYECKOE pPaBHOBECHUE.
Koncranra xumuueckoro paBHoBecus. DakToppl, BAUAIOIIME HAa IOJOKEHUE
XUMHUYECKOTO PABHOBECHUS: TEMIIEPATYpPA, NABIECHUE U KOHUCHTPALUHU BEUIECTB,
ydyacTByromux B peakiuu. [Ipuanun Jle [Hlarense.

OnekTponutnyeckas auccouuanus. CUllbHbIE U CJIa0ble AJIEKTPOJIUTHI.
Crenenp muccounnanuu. Cpena BOJHBIX PaCTBOPOB: KHUCIIOTHAsl, HEUTpabHAas,



mienovyHas. Bopopoanwiii mokaszatens (pH) pactBopa. ['mapomus coneit.
Peakiuu noHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKUCICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipoliecchl OKUCIEHHUS W BOCCTAHOBJICHUSI.
Baxneiiimue oKUCIUTENIN U BOCCTAHOBUTENIH. METoN 3JIEKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEIIECTB M WX IMPEBpallCHUM:
paslioKeHue TMEepPOKCHAAa BOJAOPOJA B MPUCYTCTBUU KaTaiu3aTtopa, MOACIH
KPUCTAJIUTMYECKUX  PEMIETOK, TMPOBEICHUE pEeaKIUid HOHHOTO OOMEHa,
OTIPENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0O UHANKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW peakIuu ¢ TOJIOKCHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuueckass XuMusl.

[Tonoxxenne HemerauioB B I[lepuoamdeckoil cuUcTeMe XUMHYECKUX
anementoB J[.M. MenaeneeBa U OCOOECHHOCTHM CTPOCHUS HMX AaTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MpuMepe
KHCTI0poa, cepsl, pochopa u yrineposa).

Bonopon. Ilonydyenue, ¢puzndeckue u XUMUYECKHE CBOWMCTBA: PEAKIIUM C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJIBHBIE CBOWCTBA. [ UIPUIBI.
TomnuBHBIE 2JIEMEHTHI.

I"anorensl. Haxoxnaenue B mpupoje, CiocoObl MoJydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBOAOPOIBI. Baxxneiimue
KHUCIIOPOJICOAEPKAIIME  COCIMHEHUS  TaJIOTCHOB. JlaGoparopHble U
IPOMBIIIJIEHHBIE CIIOCOOBI MOTYy4YeHUs TaioreHoB. [I[puMeHeHre raloreHoB 1 ux
COEeIMHEHUH.

Kucnopon, o3o0H. JlaGopatopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOTY4YEHUs
kuciioposa. Pu3nveckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenwe B mpupoie, CHOCOOBI MOJy4YeHUs, (pU3MdecKkue u
xumudeckue cpoiictBa. CepoBomopon, cyiabbunasl. Oxcupn cepoi(IV), oxcup
cepol(VI). CepHucras u cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
cepHOM KUCIOThI. [IpuMeHeHne cepbl U €€ COETUHEHHUI.

Azor. HaxoxneHue B Mpupoje, CIOCOOBI MOJMydeHHs, (PU3NUECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHl W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeNMHEHUN. A30THBIC YI00OpEHHUS.

®docdop. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, (HU3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegunenuii. dochopHbie
ynoOpeHus.

VYrrnepon, HaxoXJaeHWE B TpUpoje. AJUIOTPONHBIE MOAUGBUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coii. AKTUBHPOBAHHBIN yroiib, ancopoums. Dymnepensl, TpadeH, yriaepoaHbie
HaHOTpYOku. [IpuMeHeHne MpOoCTHIX BEUIECTB, OOPa30BAHHBIX YTJIEPOAOM, H
€ro COCINHECHMM.

Kpemunii. Haxoxxnenue B mpupoje, CriocoObl MOMydeHus, PU3NIECKUe U
xumuyeckue corctBa. Okcua kpeMuusi(IV), kpemHueBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenne kpemHus U ero coeauHeHud. CTEKIIO, €ro MOJy4eHUE, BB
CTEKJIa.



ITonoxenne MertaiuioB B Ilepuoguueckor CcHUCTEME  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA BJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mme ¢pu3nueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy 1 TexHuKe. CriaBbl METaIOB.

DNEeKTPOXUMUUYECKUN psAll HanpsikeHud MeTtawioB. OOmme crnocoObl

MOJIY4ECHHUS METaJJIOB: TUAPOMETATYPrus, MUPOMETAJUTYPrus,
anekTpoMeramnyprud. Ilonstue o koppo3un MetamioB. CrocoObl 3alIUThl OT
KOPPO3HUH.

O6mas xapakrepuctuka metaiioB [A-rpynnsl [lepuoandeckoil cuctemsl
XUMUYECKUX 2JJIEeMEHTOB. Hatpuit u kanwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COEUHEHUM.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoi cucTemsl
XUMHYECKUX HJIEMEHTOB. Maruuii um kanblMid: mosiydeHue, (usuvyeckue Hu
XUMHUYECKUE CBOMCTBA, NMPUMEHEHUE IPOCTBIX BEIIECTB MU HMX COEAUHEHHU.
XKécTkocTh BOBI U CITOCOOBI €€ YCTpaHEHHUS.

ANIOMUHUNA: TOoTydyeHue, (uU3MYecKkue U XUMUYECKHE CBOWCTBA,
NpPUMEHEHHE MPOCTOr0 BEIIECTBA U €ro CoelNUHEeHU. AMMOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTUKa MeTaIoB Mo0ouHblXx noarpynn (b-rpymm)
Ilepuoanveckoi cUCTEMbl XUMHUUYECKUX 3JIEMEHTOB.

Pu3nuecKkrue 1 XMMUYECKHE CBOICTBA XpoMa M €ro coequHeHnil. OKCUIbI
u rugpokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpoMatsl, UX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne U npuMeHeHne Xpoma.

@u3nueckne M XMMHYECKHE CBOKWCTBA MapraHlla U €ro COEIMHEHUH.
Baxneitmue coenunenuss wmapranna(ll), wmapraama(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranaT kanus, ero OKUCIUTEIbHBIE CBONCTBA.

®u3nueckne W XUMHUYECKHE CBOMCTBA JKe€JI€3a U €ro COCIMHEHUH.
Oxcuabl, tuapokcuasl u conu skenesa(ll) um xemeza(Ill). Ilomyuenue wu
IPUMEHEHHE JKeJIe3a U €ro CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHnil. [lomyuenue
U IPUMEHEHHE MEU U €€ COETUHEHU.

[Huuk: momydenue, ¢puznyueckrue M XMMHUYECKHE CBONCTBA. AMdoTepHbIe
CBOMCTBAa OKCHJAAa U TUAPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI I[MHKA.
[IpumMeHeHne NMHKa U €T0 COEAUHEHUM.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
u3ydeHrne oOpasIloB HEMETAIOB, TopeHue cephl, dhocdopa, xene3a, MarHus B
KHCJIOPOJIe, U3Yy4YEeHHE KOJUIeKIMH «MeTamibl M CIUIaBbl», B3aUMOJICHCTBHE
LICJIOYHBIX W IIEJIOYHO3EMENBbHBIX METAUIOB €  BOJOM  (BO3MOXHO
UCIIOJb30BaHUE BHUJICOMATEPHANIOB), B3aUMOJCICTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W HIEJOYEH, KaUeCTBEHHBIE PEAKIUU HAa HEOPraHUYECKUE
AHUOHBI, KAaTUOH BOJAOPOJAa W KATHOHBI METAIOB, B3aMMOJICUCTBUE
TUAPOKCUAOB IIOMUHHS M IIUHKA C pacTBOPAMH KHUCJIOT M ILEJIOYEH, peleHne
AKCHEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «l'anorensl», «Cepa U €€ COeTUHEHUS,
«A3or u Qochop m uX coemMHEHHS», «MeETaIbl TIABHBIX MOATPYII,
«MeTtaiuibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponmp xumum B oOecniedeHMHM YCTOWYMBOTO pa3BUTHUS UYEIOBEYECTBA.
[lonsiTHE © Hay4yHBIX METOJAax T[O3HAHUS U METOAOJIOTMM HAyYHOIO
HCCIIETIOBAHUS. Hayunsie PUHIUTIBI OpraHu3anuu XUMUYECKOTO
npou3BojicTBa. [IpombllIeHHbIE CIOCOOBI MOJYYEHUS Ba)KHEUIIHUX BEUIECTB
(Ha mpuMepe MPOU3BOACTBA aMMHMaKa, CEPHOW KHUCIOThI, METaHOJA).



[IpompblinieHHBIE CIIOCOOBI MOJYYEHUS! METAVIOB U CIUIAaBOB. XHUMHUYECKOE
3arpsi3HEHUE OKPYXAIoIIe cpeapl U €ro mnocieAcTBusA. Poib Xumuu B
o0ecrieueHU YHEPTETUUECKON OE30MaCHOCTH.

XuMHus W 310poBbe 4enoBeka. JlekapcrBeHHble cpenctBa. lIpaBuna
WCIIOJIb30BaHUsl JICKAPCTBEHHBIX TMpenaparoB. Poib XUMUM B pa3BUTUH
MEIUIIVHBI.

XUMUS MUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Poib xuMun B
oOecreyeHuy NUIIeBoi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpencta. beitoBas xumus. Ilpasuia
0e30MacHOro0 MCMHOJIb30BAHMS MPENapaToB OBITOBOM XWMHUU B IMOBCEIHEBHOU
KU3HHU.

XuMHusi B CTPOUTENBCTBE: Ba)KHEUIIIME CTPOUTEIIBHBIE MaTepHUAIIbI
(memMeHT, OeTOH).

Xumusi B CEIbCKOM  Xo3siiicTBe. OpraHuyeckue W MUHEpaJIbHBIC
yI00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepHasbl, KPaCKH, CTEKII0, KepaMuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOoMorHy.

PacuétHrie 3agaun.

Pacuértel: Maccel BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BEI[ECTBa, Macce MWW O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO W3
BEIIIECTB UMEET MPHUMECH, MacChl (00BEMaA, KOJIMYECTBA BEIECTBA) MPOIYKTa
peaKkiuu, €clii OJHO W3 BEIIECTB JaHO B BHUJE pacTBOpa C OMPEACIEHHOM
MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHLIEHTpAllMM BEIIECTBA B PACTBOpPE, AOJIM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBs3ed TMpU  U3y4YyeHUW oO0meil u
HEOpraHnueckoil xumuu B 11 kmacce oCymiecTBIsieTCS 4Yepe3 UCIOJIb30BaHUE
KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX MOHITHH, TaK M TOHSATUH, MPUHATHIX B
OTJZIEJIbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmume ecTecTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, HAy4YHBIA (aKT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHAIM3, CHHTE3, KJIACCH(PUKALUSI, MEPUOIUIHOCTD,
Ha0JII0/ICHNEe, U3MEPEHHE, SKCTIEPUMEHT, MOJI€INb, MOJICIMPOBAHHE.

®usnka: maTepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, O3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTHUYECCKUN
YpOBEHb, BEIIECTBO, TeiO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA,
UJcaNbHBIA Ta3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI WU3MEPEHHs, CKOPOCTh,
SHEpPIrHUs, Macca.

buonorus: kimerka, opraHusM, 23KOCHUCTeMa, Owmocdepa, MeTabOIH3M,
MaKpO- U MHKPOIJIEMEHTHI, OCIKHU, KUPbI, YII€BOAbl, HYKIEUHOBbIE KHUCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TTOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HWCKOMAEMEIE,
TOTUIMBO, PECYPCHI.

TexHomorus: XUMUYEeCcKast MPOMBIILIEHHOCTb, METaJTyprus,
CTPOUTEINIbHBIE MaTepualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHILEBAs
MIPOMBITINICHHOCTh,  (hapMaleBTU4YeCKass TMPOMBINIJICHHOCTh, TPOU3BOICTBO
KOCMETHYECKHUX MPEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAaIOB,
ANEKTPOHHAs MPOMBIIILJIEHHOCTb, HAHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHUS» HAa YPOBHE CPETHETO
oOmiero oOpa3oBaHUs BBIJICJCHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
0o0y4JarolmuUMHCsT POCCUICKON TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYY€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOyYaroluxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKON IeATETbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKON ESITEIIbHOCTH
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATEIBHOCTH IpPU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATENIbHBIX 33/1a4, BHITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIHU3E PA3THMUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTCUYECTBCHHON XUMMH;

yBaXEHHUSI K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTHUECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpEeCca W NO3HABATEIIBHBIX MOTHBOB B MOJYYEHHH U MOCIEAYIOLIEM
aHanmu3e  WHPOpPMAMM O  TEPEAOBBIX  JOCTIIKEHHUSX  COBPEMEHHOMU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMHA, 1 TPUHUMATh OCO3HAHHBIE PEIIEHHS, OPUEHTUPYICh HA MOPaJbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUSA
MOCJIEICTBUH MTOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LEHHOCTEH 370poBOro M 0Oe€30MacHOro oOpasza JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 nmpaBui O€30MacHOro OOpalleHusi ¢ BELIECTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS UEHHOCTH MpaBUJ WHIWBUIYAIBHOTO M KOJUIEKTUBHOIO
0e30MacHOro0 TMOBEACHUS B CUTYalMSX, YIPOXKAIOLWUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TIOCICACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynoTtpeOieHus anKorosis, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEA0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJI€3HOM, TBOPYECKOM M JPYTrUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE B pEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YHYEHHIO MpOoQeccuil pa3iuyHOTOo poja, B
TOM YHMCJIE HAa OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U  pe3yjbTaTaM TpyAOBOMU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield npodeccuu W peanusaliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IEJIECO00Pa3HOr0 OTHOIICHUS] K MPUPOJIE KaK MCTOUHHUKY
CYyILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MpoOJieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbLHOM CPEBI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATHS JEUCTBUM, IPUHOCAIIUX BpEH OKPYKAIOMIEH
IPUPOJHON Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Msl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B MIO3HABATEJIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
IIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MNPOTHUBOCTOATH HWICOJOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crneuUuKd XUMUU KaK HaAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IEIOCTHOTO
IIPEICTABIICHUS 00 OKPYXAIOIEM MHUPE KaK O €AMHCTBE IPHUPOJIbI U YEIOBEKA, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXpPaHEHUS
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIH3aLUK: B €€ T'yMaHUCTUYECKOW HAMpPaBICHHOCTH M BaXXHOU pOJIK B
CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYphbl, B PEIICHUU TJI00ATBHBIX
MpoOJIeEM YCTOMYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W DKOJIOTMYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00eCIeueHNH YCIOBHM YCIICIITHOTO TPYAa M AKOJIOTHYESCKU KOM(OPTHOM KU3HU
Ka)kJ10TO YWICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHHMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHHMA
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JTAHHBIX C TICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOJL30BaTh XUMHUYECKHE 3HAHMS A
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TO3HAHUIO, UCCIICT0BATEIBLCKON eI TCILHOCTH,

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IMYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble Pe3ysbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE i1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXKIUCIUTIMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOUW KapTHHBI MHpa U CIEHUPUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BeIeCTBO,
SHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJOoBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC,  PETyJATHBHBIE), oOecreunBamonme GopMUpPOBAHUE
(G YHKIIMOHAIBHOM TPaMOTHOCTH Y COITMAILHON KOMIIETCHIIUN 00yYarOIINXCS;

CIIOCOOHOCTH oOyyJarommuxcs HCIIOJIBL30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEPCAJIbHbBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBACHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU sl KiIacCU(UKAIMUA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYX JCHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIlecCe TO3HAHMUS  HUCMOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
MpEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ady, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJICJIOBAaHUS, HCIOJIb30BATh
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHHM;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHUsA HAOI0JaTh 3a
XOJIOM  TIpoliecca, CaMOCTOSITEBbHO  MPOTHO3MPOBATH  €ro  Pe3yibTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTH
PE3YNBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npUOOpeTaTh OMBIT YYCHHUYECKOM WCCIIeNOBAaTEIbCKON M MPOEKTHON
JEeSTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB PEIICHUsI MPaKTUYECKUX 3a]lay, MPUMEHEHHUIO Pa3ITUYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
HOMYJISIpHAsT JIUTEpaTypa XHMUUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh e€¢  JOCTOBEpPHOCTH u
HEMPOTUBOPEYUBOCTE;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPH TTIOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJMHEHUS YYEOHBIX 3ajaad
OIPEAEIEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBa MpU paboTe cC
XUMUYECKOW HWH(OpManuen: NPUMEHATh MEXNpeaMeTHble ((dusznueckue Hu
MaTeMaTUYecKue) 3HAKM W CHMBOJBL,  (GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKaeMOW TEMbI B XO/I€ 1hajora
W/WIN TUCKYCCHM, BBICKA3bIBaTh UAECH, (POPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYTIATH C HpCSCHTaHHCﬁ PE3YyJIILTATOB MMO3HABATECJIBLHOM ACATCIIBHOCTH,
IMMOJYYCHHBIX CAMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHHKAMU IIPpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, HpaKTI/I‘IGCKOﬁ pa6OTBI 110
HNCCIICOIO0BAHHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCain3allun yqe6H0r0 IMPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICC.HGILOBaHI/Iﬁ
HYTéM COorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 oOMeHa MHCHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTb, ONpeiessss e€ el W 3aJadd, KOHTPOJIHUPOBaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuT™M ACHCTBUIM Mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboliee
b exTuBHBIN cocod MX pelIleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIIITh CAMOKOHTPOJIb JEATEILHOCTH Ha OCHOBE CaMoOaHalW3a U
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ydbTaThl OCBOGHHSA NPOrpaMMbl [0 XUMHUU Ha
yrayoJICHHOM YpOBHE Ha ypOBHE CpeaHero oOmiero oopa3oBaHUS BKIIOYAIOT
cnenuuyeckue s yueOHOro nmpeaMera « XuMus» HaydHbIE 3HAHUSI, YMEHUS U
CIIOCOOBI ICCTBHI TTO OCBOCHHIO, MHTEPIPETAIMHA U TTPEOOPA30BAHUIO 3HAHUA,
BUJIBI JCSTEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHWHA B
Pa3TUYHBIX YYEOHBIX CUTYaIUsIX, & TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBSI3aHHBIX C XUMUEH.

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHu4eckas
xumus» B 11 kitacce oTpaxaror:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUWM MPHUPOJBI, O MECTE W 3HAYEHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUeHUH YCTONYMBOIO
pa3BUTHA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUU HOBBIX MaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PallMOHATILHOIO IPUPOONO0JIb30BAHMUS, B
(GbopMUPOBAaHUM MUPOBO33PECHUSI U OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHYECKHMX 3HAHHM, KOTOpass BKJIOYAECT:
OCHOBOIIOJIAraIOIINE TIOHSITUS — XUMUUYECKUU SJIEMEHT, aToM, SJIpO aToMma,
M30TOIbI, JJICKTPOHHAs o00o0JIoYKa aToMa, s-, P-, d-aTOMHbIE OpOMTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHMSI aToma, TUOpUIU3aIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJia, BaJIEHTHOCTb, 3JEKTPOOTPHUIATEILHOCTb, CTEIICHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBaJEHTHAasl, WOHHAs, MeTaUInuecKas,
BOJIOPOJIHAs), KPHUCTAUIMUECKas PEIIETKa, XUMHUYECKas peakuus, pacTBOD,
AJIEKTPOJUTBI, HEANEKTPOJUTHI, SICKTPOJIUTHYECKAsE IUCCOLMALMNSA, CTEIECHb
JIMCCOLIMALUM, BOJOPOJHBIA TOKa3aTelb, OKHUCIUTEIb, BOCCTAaHOBUTEIND,
TETJIOBOM A(DPEKT XUMUYECKOUW PEeaKIMU, CKOPOCTh XUMHUYECKOW pEaKIUU,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHUS DICKTPOIUTHUYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
MaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS] SHEPTUU MPU XUMUIECKHUX
peaKkIusiX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUSI,
JIeXKaIue B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SIBJICHUH; COBPEMEHHBIC TPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM H HAJIMOJICKYJSIPHOM YpPOBHSIX; TIPEACTAaBICHUS O
MEXaHU3MaxX XUMHUYECKUX PpEeaKIui, TEPMOJAMHAMUYECKUX W KUHETHYECKUX
3aKOHOMEPHOCTSAX WX TMPOTCKAHMS, O XMMHUYECKOM PABHOBECHUH, PACTBOpPAX H
JUCTIEPCHBIX CcUCTeMaX; (pakTonoruyeckue CBEJEHUS O CBOWMCTBAX, COCTaBe,
MOJIy4deHUH ¢ O€e30MacHOM HCIOJB30BAHUHM BaXXHEHIINX HEOPTaHMYECKUX
BEIIECTB B OBITY M MPaKTUYECKON IEATEIHHOCTU YEJIOBEKA, OOLIMX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEepHbIC MPU3HAKU MOHATHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIPY ONKMCAaHUU HEOPTaHMYECKUX BEIECTB U UX MPEBPALLICHUM;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHUs (QOpMyNI BEMIECTB M YypPaBHEHHH XMMHUYECKHX pEaKIHii,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPENENSITh BAJEHTHOCTh M  CTEIEHB
OKHUCJIEHUS XUMHUYECKUX JJIEMEHTOB B COCAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaJIEeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAsA), TUIl KPUCTAIIIMYECKOU
PEIETKH KOHKPETHOT'O BEUIECTRA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIMA KPUCTAIJIMYECKOW PEIIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MBbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

chOpMHUPOBAHHOCTh YMEHHW: KIacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEILIECTBA MO HX COCTAaBY, XMMHUYECKHE PEAKIMU MO Pa3IMYHBIM IpPU3HAKAM
(uncny ¥ COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3(h(dEKTy peakiuw,
W3MEHEHHUIO CTEMEHEW OKHUCJIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO
KaTaJlu3aTopa U JAPYTHE); CAMOCTOSTENIbHO BHIOMpPATh OCHOBAHUS U KPUTEPUU
JUTSL KJTAaCCU(PMKAIIMU U3YYaE€MbIX BELIECTB U XUMHYECKUX PEAKIIHi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHIl: XapaKTEpU30BaTh BJIEKTPOHHOE CTPOCHUE

aTOMOB W HOHOB XUMHUYECKUX DJIEMEHTOB IE€PBOr0—YETBEPTOrO0 MEPHUOJIOB



[Tepuonnueckoin  cucrembl .M. MeHnneneeBa, UCHONb3ysSd  IOHATHS
(QHEPrEeTHYCCKHUE YPOBHHUY, «IHEPIETHUECKUE MOYPOBHUY, «S-, P-, 0-aTOMHbBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPrEeTUUYECKUE COCTOSHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX
coequHeHUM 10 nepuoxaM u rpynmnam Ilepuoamyeckon cucremsr . .
MenpeneeBa, BaJCHTHbIE BO3MOXKHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUS UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHUMN: XapakTepu3oBaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA BEIIECTB PAa3JIUYHBIX KJIACCOB, TMOATBEPKIAThH
CYIIIECTBOBAHUE TE€HETUYECKON CBSI3M ME¥K]y HEOPraHWYECKMMH BEIIECTBAMU C
MOMOIUIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIIN;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpbIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIMNA MOCPEACTBOM COCTABJICHUSA DAJIECKTPOHHOIO
OanaHca 9TUX peakIuh; peakluii MOHHOTO OOMEHa MyTEM COCTaBJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; pPEaKIUMi TUPOIU3a; PEaKlui
KOMILUTIeKCOOOpa3oBaHusi (Ha TpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U
ANIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHUYECKUX PEAKIMI C yUETOM UX IHEPreTUUECKUX XapPAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XMMHYECKOW pEaKIMU B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKXKe XapakKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS IO
BJIMSIHUEM BHEITHUX BozjaeicTBuii (mpunnun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUUYECKHE PEaKIIUH,
JIe)Kalllie B OCHOBE IMPOMBIIIJICHHOTO ITOJIYyYE€HUs CEPHOU KHCIIOTHI, aMMHAKa,
oOlue Hay4Hble TMPUHIUIBI XUMHYECKUX IPOU3BOJICTB; I€J1€CO00pa3HOCTD
NPUMEHEHHUS] HEOPTaHUYECKHUX BEIIECTB B MMPOMBIIUIEHHOCTH U B OBITY C TOYKU
3pEeHUsI COOTHOLLIECHUS PUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HaHUM O METOJaX HAY4YHOIO
MO3HAHUS SIBICHUWA TPHUPOABI — HaOIIOJIEHHe, W3MEpEeHHe, MOJEIIMpPOBaHHE,
AKCHEPUMEHT (peajbHbIi M MBICIEHHBIN), HMCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, YMEHHUS T[PUMEHATb OTU 3HAHHUSI [PU IKCHECPUMEHTAIBHOM
MCCJIEIOBAHUN BEIIECTB U I OOBICHEHHS] XUMUYECKUX SIBJICHUN, WMEIOIIUX
MECTO B MPUPOJEC, NMPAKTUUECKON IEATEIILHOCTH YEJIOBEKAa U B IOBCEIHEBHOU
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBIABIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN
C MOHATUSMHU U NPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB
1uist 60J1ee 0OCO3HAHHOTO TOHUMAHHS MAaTEPUAIBHOTO €TMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIOJIB30BAaHUEM
MOHATUM  «MaccoBas JOJISI  BEUIeCTBA B pacTBOPE» H  «MOJISIpHas
KOHIIEHTpAIMs»;, Macchl BeIecTBa WM OO0BEMa Tra3za MO0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WIH 00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKITUU
BEIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu; 3HAYCHHUS BOJOPOJHOTO TOKA3aTems
pPacTBOPOB KHUCJIOT WU WIEJIOYEN C M3BECTHOW CTEIEHBIO AUCCOLMALIUM; MAcCChl
(06BpEMa, KONMMUECTBa BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIH OJHO M3 MCXOTHBIX
BEIIECTB JAHO B BHJAE pacTBOpa C ONPEACIEHHON MAaCCOBOM JOJEH
PacTBOPEHHOTO BEIIECTBA WM JJAHO B M30BITKE (MMEET MPUMECH ); JOTH BBIXOAA
MPOAYKTa peaKluu; OObEMHBIX OTHOILLICHUH ra30B;

c(hOpMHPOBAHHOCTh YMEHUHN: CAMOCTOSITEILHO TUTAHUPOBATH M MTPOBOIUTH
XUMUYECKUI  HJKCepUMEHT (IpOBEACHUWE peakuid HOHHOro  OOMeHa,
MOATBEPKICHUE  KAYECTBEHHOIO  COCTaBa  HEOPraHUYECKHWX  BEIIECTB,
ONPEAEIECHUE CPEABbl PACTBOPOB BEIIECTB C MOMOUIBIO UHAWKATOPOB, U3yUEHUE



BIIMSIHHSI Pa3fIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKINH, pelleHue
OKCIIEPUMEHTANBHBIX 3a7ad mo TemaM «Mertamie»y u «Hemertamme») ¢
coOmoeHneM mpaBui  Oe3omacHoro oOpamieHusi ¢ BELIECTBAaMH U
nabopatopHeiM  0OopyaoBaHuEM, GOPMYIUpPOBATH II€db  HCCIEIOBaHMUS,
NPEJICTABIATh B PA3IMYHON (OpMeE pe3yIbTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
Y OLIEHUBATh UX JJOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHMH: COONIOJATh MpaBWia  IOJIb30BaHUS
XUMHYECKOM TIOCYI0M W JabopaTOpHBIM 000pYyJOBaHUEM, OOpallleHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH 10 BHITIOJTHEHUIO TA0OOPATOPHBIX
XUMHAYECKUX OIBITOB, SKOJOTHYECKH IIeIeCO00Pa3HOro MOBEACHHsS B OBITY U
TPYAOBOH NEATEIHHOCTH B IENSAX COXPAHEHUSI CBOETO 3/I0POBBS, OKpPYKAIOIIEH
NPUPOJHONW CpeAbl W JOCTHKEHHsSI €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JACHCTBHS Ha >KMBBIE OPTaHU3MBbI OIpPEACTEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMUMas cMbICH rmokasarens [1/1K;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISAThH IIeJICHANPABICHHBIA MOMCK
XUMHAYECKOW WH(GOpMAallMd B Pa3IUYHBIX HCTOYHHWKAX (Hay4dHas U y4eOHO-
Hay4Hasl JINTepaTypa, CpeCcTBa MaccoBoil mHpopmalu, UHTEpHET U Apyrue),
KPUTHUYECKU aHATN3UPOBATh XUMUYECKYIO WH(OPMAIINIO, IepepadaThiBaTh €€ 1
UCIIOJIb30BaTh B COOTBETCTBUM C  TIOCTABJICHHOM  y4eOHOM  3ajadeid.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paszgea 1. Teopernueckne 0CHOBbI XUMHH

11

Crpoenue aToMa.
[Tepuoanueckuii
3aKOH U
[Tepnoanueckas
cuctema
XUMHYECKUX
anemenToB 1. 1.
Meuneneena

bu6moreka [IOK
https://m.edsoo.ru/2dd5724

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIICCTB

11

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

1.3

XUMHYECKHE
peakuu

19

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24

Hroro o pasaeiny

39

Pa3nen 2. Heopranuveckasi Xumust

2.1

Hewmerael

31

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

bubnuoreka [IOK

22 Merazet 23 https://m.edsoo.ru/2dd57124
Hroro no pasaeny 54
Pazgen 3. Xumus u sKu3HbL
31 Meroz r;((BHaHHH bu6moreka [IOK
' B RUMIH. AT H 9 https://m.edsoo.ru/2dd57f24
KHU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIVIAHUPOBAHHUE

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ | Tema ypoka KouTtpoJibHble IIpakTuyeckue
Bceero U3ydeHus oOpa3oBaTtejibHbIE
n padoThl padoThl
pecypchl

1 Atom. CocTaB aTOMHBIX SIIED. 1 bubnuotexa [JOK
XuMUYIeCcKui 3J1eMeHT. M30ToTbI https://m.edsoo.ru/59c112ee
CrpoeHnue AIIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 bubmmorexa LOK

’ https://m.edsoo.ru/b4d9fffa
qucia
Knaccudukanus xumuaeckux
3 3IIEMEHTOB (s-, p-, d-, - 1 bubmorexa [OK
e https://m.edsoo.ru/61294af9
AIIEMEHTHI)

4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOHUTAIIAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpaluu

P Qurypau bu6mmoreka [IOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1
. https://m.edso00.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
DJIEKTPOHHBIE KOHPUTYpaluu
P Purypan bubnuoreka [JOK
6 HOHOB. 1
https://m.edso0.ru/a0764b24
DJIEKTPOOTPUIIATEIHLHOCTD
Ilepuoarueckuil 3ak0H U
7 HepnoﬂnquKa;I cucrema 1 bubmmorexa [JOK
pHOA https://m.edso00.ru/16957c01
XUMUYECKuX 3neMeHToB 1. Y.



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

MenpaeneeBa, CBI3b C
COBPEMEHHOU TeOpHEH CTpOeHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOUCTB XMMHUYECKUX DJIEMEHTOB

8 1 00pa3yeMbIX UMH IPOCTBIX U bubmorexa LOK
pasy p https://m.edsoo.ru/f8468927
CJIOXHBIX BEIIECTB TI0 TPYIIIaM U
TIepHoIaM
9 CucreMaruzamus 1 00001eHne bu6moreka [IOK
3HAaHUHU II0 TEME https://m.edsoo.ru/8fad2942
Bunpl XuMH4eCKOM CBA3U.
MexaHnu3mbl 00pa3zoBaHUs
10 KOBWJIEHTHOM CBs3U. BomopoaHas bubmmorexa TOK
- POROpOa https://m.edsoo.ru/5a8072af
CBSI3b. MEXKMOJICKY IS pHBIC
B3aMOJEHCTBUSA
BajenTHOCTE 1 BaJIEHTHEIE
BO3MOYKHOCTH aTOMOB. CBsI3b
11 3JIEKTPOHHOM CTPYKTYPBI bubmmorexa IIOK
P PYKLIP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPHUUECKUM
CTPOCHHEM
[IpeacraBneHuss 0 KOMIUIEKCHBIX
bubnuoreka [JOK
12 COEIMHEHUAX: COCTaB U
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOJIEKYIISIPHOTO U
yp bu6mmoreka [JOK
13 HEMOJIEKYJIIPHOTO CTPOCHHS.

Tumnsl KPpUCTAITNINYCCKUX

https://m.edsoo.ru/el167635b



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

PELIETOK U CBOMCTBA BEILIECTB

[TonaTHE O AUCIIEPCHBIX

bu6mmoreka [{OK

14 cucrteMax. [Ipeacrapiaenue o
pes https://m.edsoo.ru/da2c70e4
KOJUUIOMJIHBIX PAacTBOpax
HcrrHHBIE pacTBOpHI:

15 HacCBIINIEHHBIC W HEHACHIIIIEHHEBIC, bu6moreka [IOK
PacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsr

16 CriocoObI BeIpaKEHUS bubnuorexa [JOK
KOHIIEHTPAILIMHA PaCTBOPOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢
HUCIIOJIb30BAHUEM TTOHSITHH

17 ""MaccoBas I0JIsI paCTBOPEHHOTO bubmmorexa TTOK

- P P https://m.edsoo.ru/785e0ab4
BemiecTBa", "MoJipHas
KOHIEHTparus"
Knaccudukanus u
18 HOMECHKJIaTypa HEOPTaHUICCKHUX bubmorexa [IOK
P P https://m.edsoo.ru/bf9e108d
BEILIECTB

19 CucreMaru3anus 1 0000IIeHHE bubnuorexa [JOK
3HAHUM MO TemMe https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa o reMam
"CtpoeHue atoma.

20 [Tepuonnueckuii 3aKOH U bubnunoreka [JOK

[lepuoanueckas cucrtema
XHMHUYECKUX 31eMeHTOB /1. H.
MenpneneeBa", "Crpoenue

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

BemecTBa. MHOTOOOpa3ue
BemiecTB"

21

Krnaccudukanus XaMAYECKUX
peaknuii B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPaHEHHUSI MacChl BELIECTB;
3aKOH COXpaHEeHUs U
MIPEBPALIEHUS SHEPTUU TTPU
XUMUYECKUX PEAKITUAX

bu6moreka [IOK
https://m.edsoo.ru/6335cdd?2

22

TennoBbie 3¢ eKTh XUMUUIECKHX
peakuuii. TepMoXuMHUUeCcKue
ypaBHEHUS

bu6moreka [IOK
https://m.edsoo.ru/d1db86da

23

Brruncnenus no ypaBHEHUSIM
XUMHUUYECKUX PEakinil u
TEPMOXUMHUYECKHM YPaBHEHUSIM

bu6moreka [IOK
https://m.edso0.ru/87b13954

24

CKOpOCTh XMMUUYECKOH peakiivu,
e€ 3aBUCUMOCTb OT Pa3IMYHbIX
¢dakropos. Katanus u
KaTaJau3aTOphI

25

I'omorennsie u reTCPOrcHHbIC
pCaKuuu

26

[IpakTuueckas pabora Ne 1 mo
Teme "BiausHue paziuuHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOH peakuuu"

bubnuoreka [JOK
https://m.edsoo.ru/1facaldl

27

OO6patumsble 1 HeoOpaTUMBbIE

bu6mmoreka [JOK



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

peakuuu. XuMHA4YECKOE
paBHOBeCHE

https://m.edso0.ru/30952f9b

[Ipaktuyeckas padora Ne 2 mo
teMe "BiusHue pa3znuuHbIX

bu6mmoreka [{OK

28
(hakTOPOB Ha TMOJIOKECHHE https://m.edsoo.ru/3bf34el7
XUMHUYECKOTO paBHOBeCHS"

DNEeKTPOTUTHIECKAs

29 mucconuarya. CHIbHBIE U bu6morteka [IOK
ciabbie 27eKTpoauThl. CTeTeHb https://m.edsoo.ru/5f766bdf
JTUCCOTTHAITIN
HNonHoe npou3BeieHNe BOIbI.

30 Cpena BOAHBIX PaCTBOPOB. bubnuorexa [JOK
Bonopousriit nokazarens (pH) https://m.edsoo.ru/3966ca89
pacTtBopa
I'maponus coneit. Peakiuu,

31 MPOTEKAIOIINE B PaCTBOPax Bu6mmorexa [JOK

P P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOJIUTOB
[Tpaktruueckas pabota Ne 3 o
32 TeMe "XHUMHYECKHE PEeaKIuu B bubmorexa [IOK
P | https://m.edsoo.ru/2e3daeb0
pacTBopax MEKTPOIUTOB
OKucIUTENBHO-

33 BOCCTaHOBUTEJIbHBIC PEAKITHH. bubnunoreka [JOK
Baxueliiive okucauTeny u https://m.eds00.ru/56226060
BOCCTaHOBUTEJH

34 MeTo1 37IeKTPOHHOTO bubnuoreka [IOK

(3MEeKTOHHO-MOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

35 DIEKTPOIN3 PaCTBOPOB U bubnuorexa [JOK
pacIuIaBOB BEILIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3agau paznuyHbIX bubnuorexa [JOK
THUIIOB https://m.edsoo.ru/5a859d16
37 Pemrenue 3agau pazmuaHbIX bubnuotexa [JOK
THUIIOB https://m.edsoo.ru/5afa265d
Cucrematu3anusa 1 0000I1IeHne
. " bubnuoteka [JOK
38 3HaHMH Mo TeMe "XuMHUUecKue
. https://m.edsoo.ru/c161eb85
peaxIu
39 KonTpossHas pabora no teme bubnuoreka [JOK
"Xumuueckue peakuun'” https://m.edsoo.ru/a8a0a930
ITonokenne HeMETaJIIOB B
[Tepuoanueckoit cucreme
XUMHUYeCKuX djeMeHToB 1. 1.
40 MeHnneneeBa 1 0COOCHHOCTH bubmorera [JOK
A https://m.edsoo.ru/8ca2dcad
CTPOCHHMS X aTOMOB.
duznyeckue cBOMCTBA
HEMETaJIOB
AmtoTponusi HeMeTauioB (Ha
41 MpUMeEpPE KUCIOPOIa, CEPBI bubmorexa HOK
PHMEP pOAa, Cepal, https://m.edsoo.ru/ef92c91c
dbocdopa u yriaeponaa)
Bopgopoa: nonydenue,
AOPOA i bubmuoreka [{OK
42 (hbU3UYECKUE U XUMHYECKUE
. https://m.edso0.ru/0aa8f613
cBoiicTBa. ['uapuab
43 I'ajmoreHsl: HaX0XCHHE B bu6mmoreka [JOK

pUpoJie, COCOOBI MOTY4YEHUS,

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

¢bu3nvecKkrue 1 XUMHUECKUE

CBOICTBa
l"anorenoBogOpOBI.

42 Baxuetimme bu6mmoreka [{OK
KHUCJIOPOJICOAEpKAIIUE https://m.edso0.ru/6b3255e6
COCIMHEHUS TAJIOTCHOB
JIaGoparopHsble u
MIPOMBIIIJIEHHBIE CIIOCOObI

45 TTOJTy4YCHUS TAIOTCHOB Bubnmorexa [IOK

e ] https://m.edsoo.ru/6971acas
[IpuMeHeHne rajgoreHoB U ux
COEIMHEHU I
[TpakTruueckas pabota Ne 4.
46 Pemenue skcriepuMeHTaTbHBIX bubmmorera LOK
"p | https://m.edsoo.ru/8b26fecd
3a7a4 1o teme "I ajoreHnl
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
47 noJydeHus1, Gu3ndecKue u Bubamorexa [IOK
e ’ . https://m.edsoo.ru/c8abc36a
XUMU4ecKue cBorcTa. O30H.
[IpuMeHeHne Kucinopoa u 030Ha
bu6mmoreka [IOK
48 OKcupl ¥ IEPOKCUIBI
A P A https://m.edsoo.ru/5c8816a0
Pemenne 3ama4 paznuyuHbIX bubnunoreka [JOK

49
TUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoXJIeHHE B IPUPOJIE,

P PP bubmuoreka [JOK

50 crnocoObl NOJTY4EHus,

(I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC

https://m.edsoo.ru/46afael6



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16

CBOICTBA

ol CepoBoaopo, cyabduabt bubamorexa [HOK
POBOROPOA, €¥ A https://m.edso0.ru/7c875999
Kucnoponconepxamme
52 coe, I/IIrII)eHI/HI cepm OcobeHHOCTH bubmorexa HOK
0 - https://m.edsoo.ru/8cfa2548
CBOWCTB CEpHOU KHCIIOTHI
[IpakTueckas padora Ne 5.

53 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3amau o teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coeuHeHus"

ABOT: HaXOXJEHUE B PUPOJIE,

54 CrocoObI TOJTyYEHUS, bubnuorexa [JOK
(hM3UYEeCKUEe U XUMHYECKUE https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUaK, HUTPHUIbI
Kucnopoaconepxanue

55 coe mfelfm IlaszTa HSCO6CHHOCTI/I Bubmmorexa [JOK

Iv[ o https://m.edsoo.ru/e2965afe
CBOMCTB a30THOI KHCIIOTHI
[Ipumenenue a3orta u ero
56 COeTMHCHUH. A30THBIC bubmorexa [IOK
A ’ https://m.edso0.ru/129f5059
ynoopeHus
docdop: HaXOXKICHHE B

57 MIPUPO/Ie, CHOCOOBI OTYUYECHHUS, bubnunoreka [JOK
(bU3UYECKUE U XUMHUYECCKUE https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuas! u pochun

58 Oxcunsl hocdopa, bubnuoreka [JOK

bocdopconepkamniiue KUCIOTHI.

https://m.edsoo.ru/c7a2d429
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Conu pochopHOt KUCTOTHI

[Tpumenenne pocdopa u ero

bu6mmoreka [{OK

59 in. @
coeantenuit. ocgopisie https://m.edsoo.ru/a218070a
yInoOpeHust
[IpakTueckas padora Ne 6.
60 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3amay o Teme "Azot u pochop u https://m.edsoo.ru/8175ac3f
WX COeMHEHUs"
Yraepoa: HaXxOXKIEHHE B
MIPUPO/Ie, AJIOTPOIIHbIE
61 MI())HIIjI(bI/IKaIII/II/I' gmnqecm/le u bubamorera LHOK
T https://m.edsoo.ru/1eb19f9e
XUMUYECKHE CBOWCTBA,
MIPUMEHEHHE
Oxcn nepona(Il), oxcu
62 e I(I)YZ(I\I/)) ; (OJI)LHa;I Kf/[ICHOTa bubamorera LOK
yr . post 24 https://m.edsoo.ru/dba58adf
u e€ conu
63 Pemenue 3ana4 pa3anyHbIX bubnuoreka [IOK
TUIIOB https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B
64 MIPUPO/Ie, CHOCOOBI OTYUYECHHUS, bubnunoreka [JOK
(hbU3UYECKUE U XUMHYECCKUE https://m.edso0.ru/143558ab
CBOMCTBA
65 Oxkcun kpemuans(I1V), bubnuoreka [JOK
KpEMHHEBAs KUCIIOTA, CUIMKATBI https://m.edsoo.ru/3170e7b1
66 [IpumeHeHre KpeMHUS U €T0 bubnuoreka [IOK

coenuneHuit. CTEKI0, ero

https://m.edsoo.ru/393cdac0
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IMMOJIY4YCHHEC, BUABI CTCKJIA

https://m.edsoo.ru/5823cefb

67 Pemrenue 3agau paznmuyaHbIX bubnuorexa [JOK
TUIIOB https://m.edso0.ru/b624f801
68 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHu# no teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabora no teme bubnuoreka [JOK
"Hemertanmsr" https://m.edso0.ru/d0484c76
AHanu3 pe3yabTaToB
70 KOHT OJ‘IIIiHO};I aboThI Bubnmorexa [JOK
P P ’ https://m.edsoo.ru/2b7e9510
KOPPEKIIHS OIIHO0K
[Tosmoxenne MeTamioB B
[Tepunoanueckoii cucreme
71 XUMHUYECKHX JIEMEHTOB. bubnuorexa [JOK
OcoOeHHOCTH CTPOCHUS https://m.edso0.ru/9839c16c
AIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTaJlJIOB
OO6mue ¢puznueckre CBOMCTBA
72 MeTtaioB. [IpumeneHune Bubamorexa [IOK
TP https://m.edsoo.ru/51dac9d3
METaJJIOB B OBITY M TEXHHUKE
73 CmnaBsl MetaiioB. Kopposus bubnunoreka [JOK
METaJUIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amau paznuyHbIxX bubnunoreka [JOK
TUIIOB https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUH P,
P N bt bubmuoreka [JOK
75 HanpspkeHui MetamioB. O0mue

CITOCOOBI MOJIYYCHHUA MCTAJIJIOB

https://m.edsoo.ru/94eb377a
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76

OO1ast xapakTepuCTUKa
MeTaioB [A-rpymnbl
[Tepuoanueckoit CuCTEMbI
XMMHUYECKUX 3JIeMeHTOB. Harpuii
Y KaJui: MOJy4YEHHUE,
¢buznyeckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH

bu6mmoreka [IOK
https://m.edsoo.ru/el2c26b3

77

OO01as XxapakTepucTUKa
MeTtauioB [TA-rpynmsl
[Tepuoanueckoit cuCTeMbI
XUMHUYECKUX DJIEMEHTOB.
Maruuii 1 KaJblUi: OJy4YEHHE,
¢buznyeckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTUHECHUN

bu6moreka [IOK
https://m.edsoo.ru/7c3e49c0

78

JKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHUS

bu6moreka [IOK
https://m.edsoo.ru/c74bfae9

79

AJIOMUHHI: TTOTy4YEHHUE,
¢buznyeckue 1 XuMu4ecKue
CBOICTBa, MPUMEHEHUE

bu6mmoreka [IOK
https://m.edso0.ru/0e79b266

80

AmboTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTIOMUHUS,
WX IPUMEHEHHE

bubnuoreka [JOK
https://m.edsoo.ru/5d12d318

81

Pemenue 3amau Ppa3JINIHBIX
THUIIOB



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
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https://m.edsoo.ru/5d12d318

[Tpaktuyeckas padora Ne 7.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

82
3aja4 110 TeMe "MeTauibl https.//m.edsoo.ru/27a4af43
[JIaBHBIX OArpyH"
OOmast xapakTepuCcTUKa
METAJUIOB MOOOYHBIX MOATPYIIII
83 (b-rpymm) Ile HonnqecxofII) . brbmorexa OK
pyH P https://m.eds00.ru/610d7431
CHCTEMBI XUMHUYECKHAX
9JIEMEHTOB
dusnyeckre U XUMHYECKHE
84 CBOMCTBA XpoMa 1 €ro bubmiorexa HOK
li) https://m.edso0.ru/9911bef3
COCIIMHEHUH, UX MPUMCHCHHE
Baxueiinue coenuHEeHNA
85 Maprauua. IlepmanranaT xauus bubmorera [IOK
P PP . ’ https://m.eds00.ru/039d69c8
€ro OKMCIUTENIbHEIC CBOMCTBA
dusnyeckre U XUMUYECKHE
86 CBOMCTBA eJjie3a U €T0 bubnuorexa [JOK
coequuenuit. [lonydyenue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIIJIAaBOB JKeje3a
dusnyeckre U XUMUYECKHE
87 CBOIMCTBA MeU U €€ COeAUHEHNI bubmorera [JOK
a a ’ https://m.edsoo.ru/2bc0f954
UX TIPUMCHEHUE
dusnyeckre U XUMUYECKHE
88 CBOMCTBA IIMHKA U €T0 bubnuoreka [JOK

COGﬂHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJIeKCBI OWHKa

https://m.edsoo.ru/b1f2beal
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[Tpaktuyeckas padora Ne 8.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

89
3aja4 1o Teme "Mertasuibl https://m.edsoo.ru/a6e352ea
moOOYHBIX moArpym"”
90 Pemrenne 3ana4 paznuyHbIX bubnuorexa [JOK
TUIIOB https://m.edsoo.ru/a8b83d83
O06001IeHre U cucTeMaTU3aIus
91 M3Y4YEHHOTO MaTepuaa 1o TeMe brbmmorexa [IOK
" Ve " P https://m.edsoo.ru/e91fe975
Metamisl
92 KonTpossHas pabora no teme bubnuoreka [JOK
"Merayuer" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB
93 KOHTPOJIbHOU PabOThI bubmorexa [OK
P p ’ https://m.edsoo.ru/9ebff2fd
KOPPEKIIHSI OITHO0K
Ponbs xumuu B obecrieueHnn
YCTOWYHBOTO Pa3BUTHUS
94 yenoBeuecTBa. [lonarue o bubmorexa IOK
) https://m.edso0.ru/080fe1f0
Hay4HBIX METOJIaX MCCIICOBAHUS
BEILIECTB
Hayunbie npuHIUIBI
OpraHu3aIui XUMHYECKOTO
bubnuoreka [JOK
95 pou3BoIcTBA. [[poMBITIIICHHBIC
. https://m.edsoo.ru/2e45a44f
CHOCOObI MOTYYCHHS BAXKHEHUIITNX
BEIIECTB
96 XUMHYECKOE 3arpsi3HEHNE bubnuoreka [IOK

OKPY)KaIOH_Ieﬁ Cpeabl U €ro

https://m.edsoo.ru/9f11bf51
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IIOCIICACTBUA

97 XUMUS U 310POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus numy. Poins xumun B

98 o0ecIIeueHnH MUIIEBON 1 bubnmorexa LOK

https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
KocMmernueckue u
99 naproMepHBIe CpeacTBa 1 brbmorexa [IOK
P p p ’ https://m.edsoo.ru/da42d5a9
briTtoBasg xumus
XHWMHS B CTPOUTEIIBCTBE.
100 | Baxueiime cTpOUTENBHBIE U 1 bubmmorexa LOK
p https://m.eds00.ru/61e69003
KOHCTPYKITMOHHBIC MaTePHAITBI
XUMHA B CEIILCKOM XO3SIHUCTBE.
101 | Oprasnyeckue 1 MUHEPAJILHBIE 1 bubmmorexa ITOK
p P https://m.edsoo.ru/fd39587d
yaoOpeHus

102 CucreMaru3anus 1 0000IIeHNE 1 bubnuorexa [JOK

3HAHUH 110 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumus. 11 knacc. Yrinyonennsiit ypoBenb. YueOHuk - Epémun B.B., Ky3semenko H.E., JIpo3nos A.A, Jlynun B.B. -
M.: dpoda, 2023.

METOANYECKHUE MATEPHUAJIbI VIS YUYUTEJISA

Meronnueckoe nocobue k yueOnukam B.B.Epémuna, H.E.Ky3pmenko u nip. "Xumus. Yrinyonennsiii yposenn." 10-11
ki1./ B.B.Epémun, A.A.J/lpo3nos, U.B.Bapranosa. - M.: [lpoda, 2013.

Cyposresa P.I1. u ap. Xumus. 10-11 xnaccel. HoBeie TecTsl. - M.: [Ipoda, 2005.

JleBkun A.M. Xumus B npoduiibHOM 1mikoje: [Tocodue mist yaurens.- M.: IIpocsemenue, 2005.

Panenkuit A.M. Kontponbsasie pabotsl o xumuu B 10-11kmaccax: [locobue ans yaurens. - M.: [Ipocsemenue, 2005.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. On-line TectupoBanue no xumuu: http://liceilkh.ucoz.ru/publ/10

2. WebFElements: onnaifH-cipaBOYHUK XMMUYECKUX 3JIeMEeHTOB: http://webelements.narod.ru/

3. bubmmoreka kaur 11 EI'D mo xumun: Kauru s noarotosku k EI'D xumust. http://www.ctege.org/razdel.php ?s=
razdelid=239

4. lemoHcTpanronusie Bapuantsl EI'D - nemo, ¢ oTBeTamu, pemenusmi.: http://down.ctege.org

5. Marepuaisl 1 TeCThI 11 NOATr0TOBKH K caadye EI'D nmo xumun.: Equnsiil rocynapctBeHHbli 3x3aMed ( EI'D ) no
XUMUHM - IeMOHCTpaiimoHHbie BapuaHTsl EI'D 2010 u ap.; MaTepuanbl U TeCThI 11 NOArOTOBKH K caaye EI'D mo
xumun. http://www.alleng.ru/edu/chem3.htm

6. Kauru gyt moarotoku k EI'D mo xumumn. Jlemoepcuu EI'D 2004-2009 rox;: http://4ege.ru/himiya/

7. Kuuru st IOATOTOBKH K DK3aMEHY 0 XUMHH: http://www.twirpx.com/files/abit/chemistry/

8. O3nakomuTenbHbIH Bapuant EI'D mo xumuu: http://www .bitnet.ru/demo-ege/chemistry.html

9. Opranunueckasi xumusi. IHTepakTUBHBIN MyJIbTUMeANA yueOHUK: http://www.chemistry.ssu.samara.ru/

10. OCHOBBI XUMHH. DJIESKTPOHHBIN y4eOHUK.: http://www.hemi.nsu.ru/

11. TIlonroroBka xk EI'D mo xumuu 2010. Teopus. 3aganus. Otertsl: http://maratakm.narod.ru/index.files/09.htm
12. Calit 0 xumun. XUMHAYECKas SHIUKIONEeAus. Y4aeOHuKY.: http://www.xumuk.ru/

13. Caiit 0 xuMuu. DNEeKTpOHHBIC TOcOOUs. BompocHuk Heopranndeckoil xumuu. 3anadnuk: http://www.alhimik.ru/



14. CipaBo4HBIX TaOJIUL], KPAaTKUN Kypc OpraHudeckor xumuu.: http://chemistry.narod.ru/

15. Ynpaxuenus u 3aauu 1o xumuu: http://schoolchemistry.by.ru/uprzad/uprzad.htm

16. YueOHMKH 110 XUMHUH B 3JIEKTpOHHOM (popmate: http://www.xenoid.ru/materials/himiya/default.php

17. Yuebubie mocoOus no xumuu. Pemenue 3amay nmo xumuw. :. http://chem-
solution.narod.ru/example_offline_books.html

18. Yuebusiii kypc no xumuu: http://iclass.home-edu.ru/course/category.php?id=29

19. Xumudeckuit HaBUTATOp: MOUCKOBas cuctema: http://chemexpress.fatal.ru/Navigator.html

20. Xumus mas Bcex. OOyuaromas sHIuKIoneaus. : http://school-sector.relarn.ru/nsm/chemistry/START.html
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