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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeaHero oomero oopaszoBanus (DPOII COO), npexacraBieHHbix B DenepaqbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenmum mnpernojaBaHUs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanun Ha nepuoa no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOIO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOTO0 M €CTEeCTBEHHO-MaTeMaTH4ecKoro  obOpaszoBanus ydammxes 10-11
kiaccoB. M3ydyenue npeamera, peaauzyemMoe B YCIOBUAX AU PepeHInpPOBaHHOTO, MPOPUILHOTO
oOyudeHusi, mpu3BaHO oOecnedynuTh O00IIe00pa30BaTEIbHYI0 U OOLIEKYJIBTYPHYIO IOATOTOBKY
BBIITYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO UIS afanTaliul UX K OBICTPO MEHSIOMIMMCS YCIOBHUSM
JKU3HU B COLMYME, a TaKXke Ui MPOJOHKeHHsI O0yUeHHUs B OPTaHU3alMSIX MPOPECCHOHATBHOTO
00pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCSA OJHOM U3 MPUOPUTETHBIX TUCIUILIHH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHUs, pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTaBICHUS O LEJSIX, COJIEp)KaHWHU, oOliel cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIOB  CTPYKTYPHUPOBaHMA M  IOCJIEJOBATEIbHOCTH M3Y4YEHUs Yy4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro
roCy/1apCTBEHHOIO PK3aMeHa 110 XUMHUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KjaccaM, OCHOBHBIM COJEpP>KaTeNIbHbIM JIMHUSAM/pa3/iesaM
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJady HM3ydyeHus ImpeaMeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl CPEIHETO OOIIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask 10JIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHUs HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpaBJICH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJyYeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccuoHanibHOro oopazosanus. B aToii csizu
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEePCHEKTUBOM MOCIEIYIOMIEro MOTYyYeHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIHUTAHUS U COLIMATILHOTO PA3BUTUS 00YJarOIINUXCH,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBIISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpamMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHuss PI'OC COO o paznuuusx 0a30Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4€HHUsS INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEECIEHHOE TEOPETHYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQYUTEIBHOTO YBEIMYEHHS 00bEMa 3HAHMM O XHMHUYECKHUX JJIEMEHTax u
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHHUS] XUMUUECKON KUHETHKHU U TePMOJMHAMUKU. V3yueHue nepuoguiyeckoro 3akoHa u
[Tepuoanueckoit CUCTEMbl XMMHUYECKUX 3JEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEACTABICHUAX O CTPOSHUM aToMa. XMMHUYECKasi CBSA3b OOBICHAETCS C TOUYKU
3peHHs] PHEPreTHYECKUX HW3MEHEHHH Npu e€ o0pa3oBaHMM M pa3pyIICHUH, a TaKXKe C TOUKH
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMoNHIeTCs (popMUpOBaHUEM
MpEeJICTaBICHU 00 AJIEKTPOXMMHUYECKMX MpOIeccax M 3JEKTPOJIM3E€ pacIulaBOB M pPacTBOPOB
BEIIeCTB. B Kypce opraHm4eckoil XMMHUHM TNPH PACCMOTPEHUH PEAKIMOHHOW CIOCOOHOCTH
COCIMHEHUH yzaemnsercs 0coboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIHii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ui KJIACCOB OIpenesnéHHOro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 00JBIIIOE 3HAYECHUE OyIyT UMETh 3JIEMEHTH Y4eOHOTO Marepuaja Mo OOIIeH XHUMHH.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, FIEKTPOJIN3A, IPEACTABICHHUSI O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHKO-OHOIOTHYECKOTO TPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluy KIETKU Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMITOHEHTHI, KaK JIMIHbI, O€JKH, YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAaX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmiero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKAa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernosaraeT peaan3aluio Takux 1ene, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUUW MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00eCleYeHUH YCTOMUMBOTO Pa3BUTHS UEIOBEUYECTBA: B PEILICHUH
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HWCTOYHHUKOB DSHEPrUH, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B hopmupoBaHUHT
MHUPOBO33PEHHUS U O0IIEH KyJIbTYyphl YEIOBEKa, a TAKXKe HKOJIOTHUECKA 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHMHYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AUCIIEPCHBIX CUCTEMaX, 00 OOIIHX
Hay4HbIX MPUHIHUIAX XUMUYECKOIO MPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XWMHUH, Al OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOleHne TPEACTABICHUNM O HAy4YHBIX METOJaX IIO3HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B nnane pcairsanun IE€PBOOYCPCAHBIX BOCIIMTATCIIBHBIX W Pa3BHUBAOIINUX (1)YHKHI/II71
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H_ICFO 06pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAHHE YOEKIEHHOCTH B II03HABACMOCTH SBJICHUH NPUPOIBI, YBaXKEHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHOW U OOIIECTBEHHOMW JESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero obmero oOpaszoBanus, coctaBiser 204 udaca: B 10 ximacce — 102 yaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 4yaca B HefIento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriepoga. XUMUYecKas CBSI3b B OPraHMYECKUX COECTUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THIBI NepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS OPTaHNYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKyNax OpPraHMYECKUX COEIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaael. CucremaTnueckas HOMEHKIIATypa OpraHUYeCKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobenHoctn W Kkjnaccu(uKanus — OpraHMYeckux  peakuumid.  OKUCITUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKMX BELIeCTB W MaTepualaMHM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndeckuil psj ankaHoB, oOmiast Gpopmyrna, HOMEHKIATypa U U30MeEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp3-rn6pnzlnsaun;1 aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. OU3NUECKUE CBOMCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: peaKLUU 3aMeIIeHMs], N30MEepHU3aliH, JErUIpUPOBaHMUS,
UUKIU3alliy, THPOJIM3a, KpeKuHra, ropeHus. IlpeacraBneHue o0 MexaHM3ME peakuui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAH, IUKIOOyTaH) M OOBIYHBIX (I[MKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psist agkeHoB, obmas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOGHHE MOJNEKYN AlKCHOB, SP°-THOPHIM3AIHs aTOMHBIX OpOHTAIeil
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-Tpanc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuno MapkOBHHMKOBA.
KadecTBenHbIe peakiny Ha TBOHHYIO CBsA3b. CIIOCOOBI TTOTYUCHHUS U TPUMEHEHUE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHOoB, 1,2- u 1,4-npucoenunenue. llonumepusanus cOnpspKEHHBIX IUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepojga. dusmyeckre CBONCTBA AJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoasl (apeHsr). ['omomornyeckuii psa apeHos, oomas Gopmya,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM pajuKaje, PeaKkiUuu MPUCOCIUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajnoreHoB. OCoOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrnocoObl nepepadoTKH He(TH: MEeperoHkKa, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. lIoHATHE O MEeTalsIoOpraHu4ecKUX COECIUHEHUSX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApY)XEHWE YIiepo/ia U BOJIOPOJa B OpPraHUYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xanye oprannyeckie coe{nHeHUsI.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJoOpoaHble CBS3UM MEXIY
MOJIEKyJaMH CHUPTOB. XHMMHUYECKME CBONCTBA: pPEAaKIMU 3aMELICHMs, JAeruJparaiui,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaTomMHble cnupthl. [IpencraBienue o mexaHusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO siipa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuiabHbBIE COEITUHEHUS — aIbJErHjJbl M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyYeHUs M MPUMEHEHHE albACTHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
MpelenbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAY MOJEKYIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XUMMHUYECKHE CBOICTBA UPOB: T'MAPOIU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIICE JACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B IKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunbpl: Kpaxmai, TJIIMKOTeH M 1emnnono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEILTIOI03bI: THAPOIIN3, MOTydeHne d(PupoB 1emtono3bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIIUPTa B AJBJETHUJ HAa PACKAIEHHOM MEAHOM NPOBOJIOKE, OKHCIECHHE STHIJIOBOrO CIUpPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCyCHOM KHMCIIOTHI, B3aUMO/IECTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUUHBbIE U TpeTuyHble. CTPOCHUE MOJEKYI,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJIKMJIMPOBAHKE, B3aUMOJCHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIIMSTHUE TPYII aTOMOB B MolleKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWJIHMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokuciotel. Homenknmarypa u  uszomepus. OrtnenbHble TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHUE CBOWCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak npupoansle nonumepsl. llepBuunas, BTOpUYHAs W TPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alUuu, CpelHsAs MoJjeKylspHas Mmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKPUIIAT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoJeKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMHU W/WUJIU UCXOIHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzarus MexnpeaMeTHBIX CBA3€H MpH U3yd4eHUU opraHudeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muye ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEIEeCTBA, (PU3MYECKUE BEIIMYWHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusM, ’KocucTeMma, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIHNE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JEKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANIsIM. DIEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyy HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaam. 3HaueHue nepuoanyeckoro zakona J[.1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U JuiiHA CBA3U. [loaspHOCTh, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

IlonsiTue o nucnepcHbIx cuctemax. Mcruanble pacTtBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPTUU MPU XUMUYECKHX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble u  HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas gucconuanus. CunbHble W crnabble  3MeKTpoauThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpolecchl OKHCIEHHMST M BOCCTAHOBJEHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBUM KaTaIU3aTOpa, MOJEIH KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOMOpObl. BakHeilme KUCIOpPOACOAEPIKAIINE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbI U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojne, crocoObl MOMydeHHs, (PU3MUYEeCKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupoae, crnocoObl moiyueHus, GU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, 0OpasoBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metanos B [lepuonnyeckoil cucremMe XMMHUECKUX 371eMeHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPTHUsl, AeKTpomeTautyprusi. [lonsarue o koppo3uun
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gpu3Mueckue U XMMUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB MNoOouHblx mnoarpynn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XMMHYECKHE CBOWCTBA MapraHila M €ro CoeauHeHud. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne KA U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTajibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA U KaTHOHBI METAJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecrieyeHMN YCTOWYMBOTO pa3BUTHA 4elloBeuecTBa. [loHATHE O HAayuyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia uMCMONb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IPETapaToB OBITOBOM XMMHH B MIOBCEAHEBHOMN KH3HU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKu, CTEKJIO, Kepamuka. Marepuaiibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIH OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJAa MPOIYKTAa PEAKIUH OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIBbHBIX MPEAMETaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHUP, aTOM, S3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Ouochepa, MeTadoauM3M, Makpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIPEIENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, FKOJIOTUUECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON JEATEIFHOCTH 00OYUJaIOMIUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX 1 TO3HABATECJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY MW HAyY4YHOMY HAaACJICIAUIO OTE€YECTBEHHOM
XHAMUH,

yYBa)KEHHsI K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPHUHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3YJNbTaT JJIUTEIbHBIX HAOIIOJICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘IéHI)IX H IMMPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OICHMBAaTb CHUTyallMd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapHILEH C NO3MLUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIIEACTBUHN TOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M 0Oe30macHoro olpasza KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOIOIeHHsT TpaBWJI O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJCACTBUI W HENMPHUATHUS BPEIHBIX IMPHUBBIYEK (YMOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TTOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBLHOM CPEbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTHUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKUE 3HAHUS JUIS PEIICHHsI IIPo0IeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTHs, SBJICHUE, MPOIeCcC, CHCTEMa, HAyYHBIH (PAaKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBepcaJlbHble y4yeOHble JEHCTBHS B IO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe NeiCTBUS

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENU JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCJISAMHU,

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUSI B PacCMaTPUBACMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — @pU pEeleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IPOBEACHUS YYCHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHMUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TeMBbI B XOJI€ TMAJIOTa /WU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yabTaTOB I103HABATEIbHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHMKAaMU IIPU  BBIIOJHEHUM XUMUYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4yeOHOro NpoekTa, M (hOpMyaHpoBaTh BBIBOJBI IO pe3yjiIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMKA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBHUA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii allrTOPUTM JICHCTBUI TPU BBHIIOJHEHUU YYEOHBIX M HMCCIEI0BATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMHUU Ha YriayOnEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJbI JEATEIBHOCTH MO MOJYyYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU INPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKakoT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MeCTe W 3HAYEHUH OpPraHMYecKOW XUMHMU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIM B 00eCIeUeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHur mpooJieM IKOJIOTHYECKOM, IHEPreTUUECKOW M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOeCleYeHUU
paLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOAHON CpeliE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M JJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, TMOpUIM3alusi aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIJIEPOAHBI CKeJerT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, OnTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS W TPEBpALIeHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronorundeckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MacHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOACTBA METAHOJA, IEPEepadOTKU HEPTH);

cOPMHPOBAHHOCTh ~ YMEHHH:  BBUIIBIATH  XapakTepHble  MPHU3HAKH  TOHSITHH,
YCTaHABIMBAaTbUX B3aHMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOUIME MOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIHMKY JJIsi COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

W3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYeCKHUX BEIIeCTB Ui WJUIIOCTpPAIlUM  HX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MIPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUIECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIS  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, OSTWICHTIUKOIb, (EeHoN, (OpMaIbICTHA, aleTaldbJerull, aleTOH, MypaBbHHAs
KHCIIOTa, YKCYCHAasi KHCJIOTa, CTEApUHOBAas, OJEWMHOBAs, MaJIbMHUTHUHOBAS KHUCJIOTHI, TIIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XMMHUYECKHE CBOMCTBA TUITNYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB OPraHMUECKUX BEIIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJIKaJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOKHBIX 3(PHPOB, KHUPOB,
HUTPOCOECTMHEHUH | aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXJAYy HHMU YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

cOPMHUPOBAHHOCTh YMEHHUS TOATBEPKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHHMKH YTIJIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJCIMPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHHUSI  NPHUMEHSTHOCHOBHBIE  OIEpallMd  MBICIUTENbHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMAaTH3alluiO, BBISBICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€i — 17151 U3Y4YEHUsI CBOWCTB BEILIECTB U XUMUYECKUX PEaKIIHIA;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPAaBHEHHUSIM XMMHUYECKUX PEaKIHMil C HMCIOJIb30BaHHEM (PU3MUYECKHX BEIHYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLEHUBATH C MO3HMIUI
9KOJIOTUYECKOH 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
4eJIOBEKa, CBA3aHHOM C mepepadOTKON BeIIeCTB, HCIOJIb30BATHIONYUYECHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUIX, CBI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUMX OpPraHMYECKHX BEIIECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila AKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JIOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpoOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABICHHOM y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOpraHudecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PA3BUTHHM MEAWIMUHBI, CO3JAaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPHUPOIHOM Cpene;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALUsA, CTENEeHb JOUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
aucconmanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpAaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIlMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
MpPOTEKaHUs, O XHUMHYECKOM DPaBHOBECHH, pacTBOpaXx W  JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTABJICHMS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIENSITh BAIIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XUMHYECKOM CBSI3W (KOBAJICHTHAs, MOHHAs, METAJTUHYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IW4YHbIM IpHU3HAKaM (YHMCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY J(PQEKTy peaklud, H3MEHEHUIO CTENeHEH OKHCICHHUS DJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe), CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBAaTh CMBICH TMepuoaudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKUE YPOBHHY, «3HEPre€THUECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMa»; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB M MX
COEQMHEHMH 10 nepuogaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHMUECKON CBA3HU
MEXJly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPEJCTBOM COCTaBJIEHMSI IEKTPOHHOIO OanaHca 3TUX peakUuil; peakluidl HOHHOI'O
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zAeicTuii (mpunuun Jle llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€IeCOO00Pa3HOCTh MPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh ITH 3HAHUS MPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C TTOHATHUAMH U
OpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTPAIMs»; MacChl BEleCTBa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YUYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peakluu; 3Ha4YeHUs1 BOJOPOJHOIO MMoKa3aTelsi pacTBOPOB KHCIOT
W IIeIoYel ¢ M3BECTHOM CTENEeHBIO JMCCOLMAIMH; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JIaHO B HU30BITKE (MMEET MpHUMECH); JOJIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HWCCIENOBAaHUS, TMPEACTABIATh B pPa3IUYHOW (Qopme pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATHUX JTOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
[0 BBIIOJHEHUIO JAa0OpPAaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKU IEJIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATETBHOCTH B LENAX COXPAHEHUS CBOETrO 370pOBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI Ha YKUBBIE OPraHU3MbI OIPEICIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
mMaccoBoi uHpopmauuu, HWHTepHeT u JApyrue), KpPUTHYECKH aHAIM3UPOBATHXMMHUYECKYIO
uHpopMaLnIo, nepepadaTbiBaThe€é W HCIOIB30BATEB COOTBETCTBUU C TMOCTABJICHHOW y4eOHOM
3a/1a4en.
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12 Crtpoenue BemniecTBa. MHOrooopasue 1 1
BEILICCTB
1.3 XHUMHYECKHE PEeaKIuu 19 1 3
Htoro no paznemny 39
Pa3nen 2.Heoprannueckasi xuMusi
2.1 Hemeramnsr 31 3
2.2 Meraibt 23 2
Hroro no paszneny 54
Paznen 3.Xumus u )KU3Hb
31 MeToapl TO3HAHUS B XUMHH. XUMHUS U 9
' KHU3Hb
Hroro 1o pasuery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer u 3HaueHUE
OPraHUYeCKON XUMHH,
MPE/ICTABJICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI

01.09.2023.

DIEKTPOHHOE CTPOEHHUE aToMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH
aToMa yriepoja

07.09.2023

XuMH4ueckas CBA3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
pas3psbiBa CBs3ei

07.09.2023

Teopus crpoeHus
OPraHMYECKHX COCTUHEHUMN A.
M. bytneposa

Buas! uzomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX

08.09.2023

14.09.2023




COEIUHEHUI

IIpencrasienue o
KJaccu(puKaum u
CUCTeMaTHYEeCKast
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

14.09.2023

Knaccudukanus peakiuii B
OPraHU4YEeCKOW XUMHUHU

Cucremaruzanusg U 00001IeHne
3HAHUU II0 TEME

15.09.2023

21.09.2023

AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia, HOMEHKIATypa
Y U30MEpPUs, FJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

21.09.2023

10

CDI/I?;I/I‘-IGCKPIG U XUMHWYCCKHUC
CBOMCTBA aJIKAaHOB

22.09.2023

11

12

13

HaxoxeHue ankaHoB B
npupoe. CriocoOs! mosyueHus
U IPUMCHCHUC aJIKAHOB

[{uknoankassl: ooOmias
bopmyna, HOMEHKIaTypa U
U30Mepusi, 0COOEHHOCTU
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U
NIpUMEHEHNE

Pemenue pacuéTHeIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU

28.09.2023

28.09.2023

29.09.2023




14

15

(bopMyITBI OPraHUIECKOTO
BEIIIECTBA [0 MACCOBBIM JIOJISIM

aTOMOB 3JIEMEHTOB, BXOAAIIUX B

ero cocras. CucreMarusaius 1
000011IeHrEe 3HAHU I10 TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmas popmyna,
HOMEHKJIaTypa, AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPUS ATIKEHOB
®dusnueckue 1 XUMHYECKUE
cBolcTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

05.10.2023.

05.10.2023

16

CriocoObI mosryueHust 1
HNPUMCHEHHE aJIKCHOB

06.10.2023

17

18

19

20

[TpakTtuyeckas padora Ne 1 o
teme "llonydyenue sTuneHa u
W3y4YeHUe ero CBOUCTB"

Pemienne pacu€THbIX 3a1a4 HA
OmpeIeTICHUE MOJIEKYIISIPHOI
(bopMyJIIBI OPraHUYECKOTO
BEIIECTBA

AJKanueHbl: CONpPsHKEHHBIE,
U30JIUPOBaHHBIE,
KyMYJIMPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

XUMHYECKHE CBOMCTBA

12.10.2023

12.10.2023

13.10.2023

19.10.2023




CONPSKEHHBIX TUECHOB

21

22

23

CniocoOslI noy4eHus u
MPUMEHEHUE aJTKaIUCHOB

AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

XHUMHUYECKHEe CBOMCTBA aJIKHHOB

19.10.2023

20.10.2023

26.10.2023

24

25

26

KauectBeHHbIE peakuyu Ha
TPOMHYIO CBSI3b

CriocoObl nostyyeHust u
IIPUMEHEHHE AJIKUHOB

Pemenue 3agau: pacu€rsl 1o

YPaBHEHUIO XUMUYECKOU
peaxkiuu

26.10.2023

27.10.2023.

09.11.2023.

27

28

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

ApEHBI: TOMOJIOTUYECKUH ps,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKyJT O€H30J1a M TOTYO0JIa, UX
¢du3nueckue cBOMCTBa

09.11.2023.

10.11.2023.

29

30

XUMHYECKUE CBOMCTBA apEHOB:
pEAKIIUH 3aMEeICHUS

XUMHYECKUE CBOWCTBA apEHOB:
peaKuMU NPUCOECTUHEHUS,

16.11.2023.

16.11.2023.




OKHCJIEHHE TOMOJIOTOB O€H3011a

31

32

33

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHpOJIa

Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyIbl OPraHU4YECKOrO
BElIeCTBa

CniocoOblI noy4eHus u
PUMEHEHUE apeHOB

17.11.2023.

23.11.2023.

23.11.2023.

34

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMH KJIaCCaMU
YTIJIEBOAOPOIOB

24.11.2023.

35

36

37

Pacuétel o ypaBHEeHUAM
XAMHYECKUX PEaKIUM.
Cucremaruzanus u 00001eHne
3HaHUM MO TEME

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

KameHnHbI#1 yrosib ¥ MpOTyKThI
ero nepepaboTKH

30.11.2023.

30.11.2023.

01.12.2023.

38

Hedtp 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH

07.12.2023.

39

40

I'eHeTHuecKas CBsI3b MEKIY
Pa3IMYHbIMHA KI1acCaMU
YTJIEBOAOPOIOB
l"anoreHonpou3BoHBIE
YTJIEBOJIOPOOB: SJIEKTPOHHOE

07.12.2023.

08.12.2023.




CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

41

[elicTBue menoydeit Ha
rajoreHIpoOU3BOAHbIE.
Bzaumopneiicteue
JUTAJIOTCHAIIKAHOB C MarHUEM U
LUHKOM

14.12.2023.

42

43

44

45

46

Cucremaru3zanus u 00001eHne
3HaHUH 10 pa3zeny
"VrneBonopoast"

KoHTposbHas pabota 1o Teme
"YraeBogopobr"

[IpenenbHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psi,
oOuras popmyna, CTpoeHUe
MOJIEKYJ1, U30MepHus,
HOMEHKJIaTypa, Kiaccudukanus,
¢duznueckue cBoicTBa

XHUMHUYEeCKHE CBOMCTBA
MpeAeNbHBIX OJJHOATOMHBIX
CIIUPTOB

CnocoOsl nonydeHus u

MMPUMCHCHUC OJHOATOMHBIX
CIIMPTOB

14.12.2023.

15.12.2023.

21.12.2023.

21.12.2023.

22.12.2023.

47

[TpocTeie 3¢uphl: HOMEHKIIATypa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I‘IGCKI/IX U XUMHUYCCKUX
CBOWCTB

28.12.2023.




48

MHOroaroMHbIE CIIUPTHI:
STWICHIVIUKOJIb U INIMLEPHH, X
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBa

28.12.2023.

49

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

29.12.2023.

50

51

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nveckre CBOMCTBA.
Tokcu4HOCTH PeHoIa

XuMuyeckue cBoiicTBa (heHona

11.01.2024.

11.01.2024.

52

CriocoObI mosryueHust 1
HpUMeHeHHe GeHoa

12.01.2024.

53

[IpakTrueckas padora Ne 2.
Peienne sxcriepuMeHTATBHBIX
3a1a4 o teme "CrupThel U
¢deHnomnsr"

18.01.2024.

54

55

56

Cucremarusanus U 00001eHe
3HaHUH 110 TEME

Anbpaeruapl 1 KETOHBI:
AIEKTPOHHOE CTPOECHHE
KapOOHUIBHOMN TPYIIIIHI;
TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyra, u3oMepus 1
HOMEHKJIaTypa

Anpaeruasl 1 KETOHBI:
(dusznUYecKre CBOWMCTBA; PeaKkIuu
MIPUCOSANHECHHUS

18.01.2024.

19.01.2024.

25.01.2024.




57

Peaknuu okucienus u
KaueCTBEHHBIC PEAKIIUU
AIIBJIETUI0B ¥ KETOHOB

25.01.2024.

58

59

60

61

Crioco0b! mosryueHust
AJIbACTUA0B U KETOHOB

OnHOOCHOBHBIE TIPE/ICIBHBIC
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
dbuznueckue cBoiicTa

XHUMHUYECKHE CBOMCTBA

npeaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KHCIIOT

26.01.2024.

01.02.2024.

01.02.2024.

02.02.2024.

62

OcobeHHOCTH CBOWCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroo6pa3sue kapOOHOBBIX
KUCJIOT

08.02.2024.

63

64

Oco0OeHHOCTH CBOICTB:
HETpe/IeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

ITonsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

08.02.2024.

09.02.2024.




65

CriocoObI nostyueHust u
HpUMEHEHHE KapOOHOBBIX
KUCIIOT

15.02.2024.

66

Crnoxwuble 3¢upsl:
TOMOJIOTHYECKHI psijI, oO1as
dbopmyna, u3omMepus u
HOMEHKJIaTypa

15.02.2024.

67

68

69

70

71

duznueckre 1 XUMUYECKUE
cBoiicTBa 3(hupoB

Pemenue pacy€THbIxX 3a1ay: 110
YPaBHEHUIO XUMUYECKOU
peakluy, Ha OIpeieTIeHue
MOJICKYJISIPHOM (hOPMYJTBI
OpPraHMYECKOIo BEIIECTBA
[TpakTuueckast paborta No 3.
Pemenne skciepuMeHTaNIbHBIX
3aga4 no Teme "KapO6oHoBbIe
KUca0Thl. CrioxHbIE 3PUpHI"

XKupsr: crpoenue, puznveckue u
XMMHUYECKHE CBOMCTBA
(rupponus)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepXKAIUX OCTATKH
HenpeeIbHbIX KUPHBIX KHCIIOT.
Kupsl B mpupone

16.02.2024.

22.02.2024.

22.02.2024.

29.02.2024.

29.02.2024.

72

MpblTa Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
motolee aeiicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX

01.03.2024.




cpeactax (CMC)

73

74

75

['enernyeckas cBs3b
YIJIEBOIOPOAOB U
KHCJIOPO/ICOIEPIKAIINX
OpPTaHMYECKUX BEIICCTB
Pacuérel mo ypaBHEHUSIM
XUMHUYECKHUX PEeaKIIHii

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

07.03.2024.

07.03.2024.

14.03.2024.

76

OO61as xapakTepuCTHKA
YIIJIEBOAOB M KiIacCH(pHUKALUs
YTJI€BOJOB (MOHO-, IU- U
HOJIHCaXapuabl)

14.03.2024.

77

78

79

80

MoHocaxapuapl: GU3NIECKUE
CBOMCTBA U HaXO0KJICHHUE B
npupojie

IIpuMeHeHue TIII0KO3bI, €€
3HAUEHUE B J)KU3HEIEATEIBHOCTH
opraHusma

Jucaxapunbl: caxaposa,
MaJIbTO3a U JAKTO03a.
Haxosxnenue B npupojie u
MIPUMEHEHUE JUCaXapuioB

[Tonucaxapuasl: crpoeHue
MaKpoOMOJIeKyJ, (PU3NYECKHe U
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

15.03.2024.

21.03.2024.

21.03.2024.

22.03.2024.

81

[TonsiTrie 006 NCKYCCTBEHHBIX

04.04.2024.




BOJIOKHax

82

83

84

Pemienne pacueTHBIX 33734 Ha
oTpesieNIeHUE JI0JIM BBIXOA
MPOJYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOXKHOTO
Cucremarusanus 1 00001eHne
3HAHUU TI0 pa3eiy

KoHTponbHas pabota 1o Teme
"Kucnopoaconepxaniue
OpraHUYeCKHe COeTMHEHUs "

04.04.2024

05.04.2024.

11.04.2024.

85

AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA

11.04.2024.

86

XUMHUYECKUE CBOMCTBA
annpaTHYECKUX aMUHOB

12.04.2024.

87

88

89

AHWIIMH: CTPOCHUE aHWJINHA,
0COOEHHOCTH XMMHUYECKUX
CBOWCTB aHUJIMHA

CriocoObI nostyueHust u
NpUMEHEHHE a(paTHISCKUX
aMHMHOB

AMWHOKHUCIOTHI: HOMCHKIJIaTypa
" U30MCpusl, (I)I/ISI/I‘ICCKI/IC
CBOICTBA. OTI[CJ'ILHLIC
MNpEaACTaBUTCIIN O-aMHUHOKHUCIIOT

18.04.2024.

18.04.2024.

19.04.2024.

90

XUMHYECKHE CBOWCTBA

25.04.2024.




AMHWHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKucIIOT. CUHTE3 U
TUAPOIU3 ICTITUAO0B

91

benku xak npupoaHsie
MOJIMMEPBI; CTPYKTYPbI OEJIKOB

25.04.2024.

92

93

94

95

96

XHUMHUYECKHE CBOMCTBA OEIIKOB

A3oTcoaepxaiiue
TFeTEPOLUKITNYECCKUE
coenuHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE H
OuoJstornueckas poib

[TpakTuueckas pabota No 4.
Pemenne skciepuMeHTalIbHBIX
3a/1a4 1o Teme
"A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"

[TpakTunyeckas padora Ne 5.
Pemienne skcnepruMeHTaIbHBIX
3a1a4 1o teme "Pacno3HaBaHue
OpPTraHUYECKUX COETUHEHUM"

KonTposnbHas pabora no teme
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHus"

26.04.2024.

02.05.2024.

02.05.2024.

03.05.2024.

10.05.2024.

97

OCHOBHBIE TIOHITHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U
MOJIUKOHICHC AL

16.05.2024.




98

ITnactmaccel. YTunusanusa u
nepepadoTKa MIacTuKa

16.05.2024.

99

100

101

102

OnacToMepbl: HaTypaJIbHbII
CHHTETHUYECKUE KayTyKH.
Pe3nna

BonokHa: HaTypaJbHBIE,
HCKYCCTBCHHBIE,
cuHrernyeckue. [lonumepst
CIIELMAJIbHOTO HA3HAYEHUS

[TpakTuueckas pabota No 6.
Pemrenne skcniepruMeHTATBHBIX
3a1a4 o teme ""Pacro3naBanue
IJIACTMACC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIMS
M3YYEHHOTO MaTepuaa o TeMe
"BBICOKOMOJIEKYIISIPHBIE
coeauHeHHS"

O0111ee KOJIMYECTBO IO MPOrpamMme

102

17.05.2024.

23.05.2024.

23.05.2024.

24.05.2024.




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenI
Atom. CocTaB aTOMHBIX sIEP. 1
Xumuueckuil anemMeHT. M30tormsl
CTpoeHue IEKTPOHHBIX 000JI0UYCK 1
aTOMOB, KBaHTOBBIC YHCIIA
Kiaccupukanus XuMrUIecKux 1
3JIEMEHTOB (S-, -, d-, f-a;memMenThI)
Pacrnipenenenue 371€KTpOHOB MO 1
ATOMHBIM OpOUTATISIM
DJIEeKTpOHHBIE KOH(PUTYpaIHH
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YKIAEHHOM COCTOSIHHH
ONEeKTpOHHbIE KOH(UTYpaIIN 1
HMOHOB. DJIEKTPOOTPHUIIATEIILHOCTD
Ileproauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKUX 3jiemMeHToB J[. 1. 1
MenieneeBa, CBA3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB U 1

00pazyeMbIX HMH TIPOCTHIX U
CJIOKHBIX BCUICCTB 110 IrpyIrimnam 1




nepuogam

10

11

12

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

Buner xumMuueckou CBSI3U.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXKMOJICKYIISIPHBIE
B3aNMOICUCTBHS

BaneHTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPbI MOJICKYIJI C
HX TCOMCTPHUICCKUM CTPOCHUCM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHMUAX: COCTaB U
HOMCHKIJIaTypa

13

BeniectBa MoJIeKyISIpHOTO U
HEMOJICKYJIIPHOTO CTPOeHMsI. THIIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEIIECCTB

14

HOHSITI/IG (0] I[I/ICHepCHI)IX cucremMax.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

15

16

VcTrHHBIE paCTBOPBI: HACBILLEHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCT.
Kpucramnoruaparsl

CriocoOb! BBIpaKEHUS
KOHIIEHTPAILlUN pacTBOPOB

17

Pemenne 3amad ¢ MCIoOIb30BaHUEM




MOHATUH ""MaccoBas 10715
pacTBOpEHHOTO BellecTna',
"MOJIsIpHAasi KOHLIEHTparus"

18

19

20

21

22

23

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

KoHTposbHas pabota 1mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX 31eMeHTOoB JI. 1.
Mengeneena", "CTtpoeHue BelecTBa.
Muoroob6pasue BemecT"

Knaccudukanusa XuMHuecKux
peakiuii B HEOPraHMYECKOU U
OpTraHWYECKON XUMUH. 3aKOH
COXpaHEHHUs MACChI BEUIECTB; 3aKOH
COXpaHEHUsI U MPEeBpaIeHUs
SHEPTUHU TIPU XUMHUYECKUX PEAKIIHIX

TennoBble 3¢ (HeKThl XUMUYECKUX
peakuuii. TepmoxumMudeckue
ypaBHEHHS

Brrunciaenus mo YpaBHCHHUAM

XUMHUYCCKUX pCaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOCTh XUMHUYECKOHN peakinu, e
3aBUCHUMOCTB OT Pa3IUYHBIX
dakropoB. Katanus u karaan3aTopsl




25

['omorenHnbie u reTeporeHHbIe
peakIuu

26

27

28

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakuun"

OOpatumbie 1 HEOOpATUMBIC
peakiuu. XMMUYECKOE paBHOBECHE

[TpakTrueckas padora Ne 2 o Teme
"BimsiHue pa3nudHbIX GaKkTOpoB HA
MOJIOKEHHUE XUMHYECKOTO
paBHOBecuA"

29

DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.
CwibHBIC U C1a0bIe JICKTPOIUTHI.
CreneHs aUCCOUAA

30

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsIii
nokazatenb (pH) pactBopa

31

32

33

I'mpposnus coneit. Peakuuu,
MPOTEKAIOIIKE B pACTBOPAX
ANEKTPOIUTOB

[TpakTuyeckas padora Ne 3 o Teme
"XuMH4ecKre peakliui B pacTBOPax
JJEKTPOJIUTOB"

OKHUCITUTENFHO-BOCCTAHOBUTEIILHEIE
peakuuu. BaxHenme OKUCIUTENN U
BOCCTAHOBUTEIHN

34

MeToa IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OanmaHca




35

DJIEKTPOJIN3 PACTBOPOB U PaCILIaBOB
BEIIIECTB

36
37

Pemenne 3ala4 Pa3s/IM4YHbIX TUIIOB

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

38

Cucremaruzanusg U 00001eHne
3HAHUHU 110 TeME " XUMAYECKHUE
peakuun"

39

40

41

42

KoHTpoinbHas pabora 1o Teme
"Xumuueckue peakuu"

ITonosxkeHne HEMETAILIOB B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /JI. H.
Menneneesa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznueckue
CBOMCTBA HEMETAJIJIOB

AnoTponus HeMeTaioB (Ha
npuMepe KUCiIopoaa, cepsl, pocdopa
U yIJeposa)

Bonopon: nonydenue, puznueckue u
XAMHUYECKHE CBOMCTBA. [ Mapuibl

43

["anorensl: HaXOX/IEHUE B IPUPO/IE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XAMHYECKHUE CBOMCTBA

44

45

l'anorenoBonopoael. Baxxueiiue
KHCIIOPOJICOAEPKALIUE COCANHEHHUS
TaJIOTEHOB

Ha6opaTopHHe 1 IPOMBIIIJICHHBIC
CITIOCOOBI MOJIYUYCHUA T'aJIOI'CHOB.




[IprMeHeHue rajJoreHoB u ux
COCIUHEHUN

46

47

48

[IpaxTuueckas padora Ne 4.
Pemenune skcriepuMeHTANBHBIX 3a/1a4
no teme "["amorensr"

Kucnopona: nabopatopHsie u
IPOMBIIIJICHHbIE CIIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XuMHUeckue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKcuIbl U IEPOKCHIBI

49

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

50

51

Cepa: HaXOXXJEHHE B IIPUPOJIE,
CHOCOOBI OyYeHUS, PUIUIECKUE U
XMMHYECKHUE CBOMCTBA

CepoBoniopo/, cynbhuabt

52

Kucnoponconepxanime coefuHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

53

54

55

[IpakTuueckas padbora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4
no teme "Cepa u e€ coenuHeHUs"

A3OT: HaX0XJICHUE B IPUPOJIC,
CHOCOOBI OTYYCHHUS, PUIUUCCKUC
XHUMUYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI

Kucnopozacoaepxarinue CoeIMHSHUS
azoTta. OCOOEHHOCTH CBOICTB




A30THOU KHUCJIOTBI

56

57

58

[IpumeneHnue a3oTa u €ro
COCMHEHUH. A30THBIE YI100peHUS
®Dochop: HaxokIEHNE B IPUPOJIE,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U
xuMuueckue cporictBa. dochumpr u
dbochun

Oxkcuapl pocdopa,
docdopconepxkammme kucnorsl. Conu
(dhochopHON KHCIIOTHI

59

[Mpumenenne docdopa u ero
coequnenuii. dochopHsie
ynobpeHus

60

[IpakTrueckas padora Ne 6.
Peienne skcriepuMeHTaBHBIX 3a/1a4
o Teme "A3ot u pochop u ux
coenqnueHusa”

61

62

63

VYraepon: HaXoXJeHNE B IPUPOJIE,
AJIOTPOIHbIE MOJU(DUKALINN;
du3nvecKkre 1 XUMHIECKHIE
CBOMCTBA, IPUMEHEHHE

Oxkcun yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kucnora u
eé conu

Pemenune 3amau PAa3JIMIHBIX TUIIOB

64

Kpemuuii: Hax0kJIeHHE B TPUPOJIE,
CIocoObl OTyYeHus!, PU3NYECKUE U
XHMHYECKHUE CBOMCTBA




65

Oxkcua kpemuusi(1V), kpemuueBas
KHCIIOTA, CUIIUKAThI

66

67

[IpuMeHeHne KpeMHUs U €ro
coeaunenuii. CTekno, ero
IIOJIy4YEHUE, BUJIbI CTEKJIA

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

68

Cucremaruzanusg 1 00001eHne
sHaguii no teMe "Hemeramninr"

69

70

KonTtponpsHas pabora o Teme
"HemeTtanbt"

AHanu3 pe3yabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIMHUOOK

71

72

[TonoxeHnne meTaioB B
Ilepronnueckoit cucreme
XUMHUYECKHX 3JIEMEHTOB.
OCOoOEeHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

OO6mue ¢puznueckre CBOMCTBa
meTtasuioB. [IpuMeHeHre MeTauioB B
OBITY M TEXHUKE

73

Cnnasel MetamioB. Kopposust
METaJIIOB

74

75

Pemenune 3amau PAa3JIMIHBIX TUIIOB

DIIEKTPOXUMUYECKUN P
HanpspkeHui meramos. Oomiue
CHOCOOBI MOJTYYEHUS METAJUIOB

76

OO0m1as XxapakTepUCTUKA METAILIOB




77

78

79

|A-rpynnel [lepuoauyeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Harpwuii u kanuii: mojsydyeHue,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

OO0m1as XxapakKTepUCTUKA METAILIOB
IHA-rpynms [Tepuoanueckoit
CHCTEMBI XMMHYCCKHX 3JICMEHTOB.
Marunuii 1 KaJbLHii: OJy4YeHue,
bu3nUecKue 1 XUMHYECKIE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIECTB U MX COCIMHEHUIN
JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS

AIOMUHUI: IOJTy4YEHUE,
buznyecKrue 1 XUMUYECKHE
CBOMCTBA, TPUMEHEHUE

80

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,

TUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX

IMPUMCHCHHUEC

81

82

83

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[IpaxkTuueckas padora Ne 7.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4

1o TeMe "MeTasl INIaBHbIX
noarpymm"

OO11ast XxapakTepUCTHKA METAJIOB
no6ouHbIX noarpymi (b-rpymm)




[lepronnueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB

84

85

86

87

duznyeckre 1 XUMUUECKHE
CBOICTBa XpOMa M €ro COCIMHEHUM,
WX PUMEHEHHUE

Baxnelive coeMHeHUsT Mapratiia.
[lepmanranar kajius, €ro
OKHCJIUTEIbHBIEC CBOMCTBA

duznyeckre 1 XUMHUUECKHUE
CBOMCTBA 3KeJie3a U ero COGﬂHHCHHﬁ.
HonyquI/Ie U IIPUMCHCHUC CIIJIaBOB
KCIIC3a

dusznyeckre 1 XUMHUUECKHUE

CBOMCTBA MEJIH U €€ COSIMHEHUM, UX
MIPUMEHEHHUE

88

dusznueckre U XUMHUYECKIE
CBOMCTBA IIMHKA U €r0 COCAUHCHUM,
UX IPUMEHEHHUE.
I'mApOKCOKOMIUIEKCHI IMHKA

89

[IpakTuueckas padbora Ne 8.
Pemienne skcnepruMeHTAIBHBIX 337124
1o TeMe ""MeTtasisl TOOOYHBIX

noarpynm”

90

91

PeHIeHl/Ie 3a1a4 pa3HI/IqHBIX THUIIOB
O000111eHHE U CUCTEMATU3 AL

M3YYEHHOTO MaTepHalia 1o Teme
"Meramier"

92

KonTponbhas pabota no teme




"Mertauter"

03 AHanu3 pe3yJbTaTOB KOHTPOJIBHOM

paboThI, KOPPEKIIHSI OIITMOOK

Posb xumuu B obecrieyeHuu
YCTOHYHBOTO Pa3BUTHUSA
yenoBedecTBa. [loHsaTre 0 HAyYHBIX
METOJIaX UCCIIEeI0BaHUS BEIIECTB

94

HayuHble MpUHIUIIBI OpraHu3aluu
XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbliieHHBIE CTIOCOOBI
MOJTyYeHUs] BAKHEHUIIINX BEIIECTB

95

XUMHUYECKOE 3arpsi3HEHUE
96 OKpY’Karollen CpeJibl U ero
[IOCJIEICTBUSA

97 XWUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

Xumus numy. Poinb XuMuu B
98 00€eCIIeueHNH MMUILEBOM
0€e30I1aCHOCTH

Kocmernueckue u napdromepHbie

99
cpezncTBa. beiToBas xumus

XHUMHS B CTPOUTEIIBLCTBE.
100 Baxwneiimme cTpouTeabHbIE U
KOHCTPYKIIMOHHBIE MaTePHAIIbI

XHUMHS B CEINBCKOM XO3SIUCTBE.
101 Opranuyecke 1 MUHEpaJIbHbIE
yaoOpeHust

102 Cucremarusanus U 00001eHue




3HAaHUH 110 TEME

O0111ee KOJIMYECTBO IO MPOrpamMme 102







YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA:
O0s13aTenbHBIE 00pa30BaTEIbHBIE MATEPUAIIBI 111 YUCHHUKA

1) Xumus: 10 knacc, yaueonuk/ H.E.Ky3uenoa.,H.H.I'apa.-Mockaa: ITpocsernienne,2022-318c¢.

2) Xumus: 11 knace, yueonnk/ H.E.Ky3uenosa., H.H.I'apa.-Mocksa: [Ipocsemenue,2022-239 c.

3)'apa H.H., I'abpycea H.. Xumus. 3agaunuk ¢ «moMoriHukom». 10-11 kiaccst - M.: IIpocsemenue, 2019r.

I IpumepHas mporpaMma cpeaHero (MoJHOro) odmiero odpa3oBaHus MO0 XUMUM (06a30BBI YPOBEHb). XUMHUS : COOPHUK
HOPMAaTHBHBIX JOKyMeHTOB/ cocT. J.J1. lnectpos, A.I'. ApkaaneB.-M.:/Ipoda, 2022-112 c.

5)Ky3bmenko, U. E. Tectel no xumuu. 8-11 knaccer : yueoHoe nmocooue / H. E. Ky3pmenko, B. Epémun. - M. : Dk3ameH,
2020.

6)Panenkmit. A.M. Xumus. Junakrudeckuid matepuan .10-11 kmaccoB: mocoOue i yduTesnaed o01eoOpa3oBaTeIbHbIX
yupexaeHuit -M.: IIpocsemenue, 2021.- 144 c.

7)Camoe TOJIHOE M3JaHUE THUIOBBIX BapUaHTOB peanbHbIX 3amaHuii EI'D.2014.Xumus/aB.-coct. A.C.Kopomenko, M.T.
CHacrtuna.- M.: Actpens, 2022.-187 c.- (OUIIN).

8)CasuH, I'. A. Onumnuanssle 3aganud o opranudeckoil xumuu. 10-11 kmacest / I'. A. CaBun. - Boarorpana: Yuutens,
2022.

9)Cagsumn, I'. A. OnuMmnuaansie 3a7anus Mo Heopranudeckot xumuu. 9-10 xmacce / I'. A. CaBun. - Bonrorpaa: Yuutens,
2022.

MeTonudeckue MaTepraIbl I YIUTENS:
1) I'apa H.H. Xumus. Koutponsubie u npoBepounbie padotsl. 10 — 11 kmacest / H.H.I'apa. — M.: Jlpoda, 2018 r.
2)Paneukuit. A.M. Xumus. dunaktudeckuit matepuan .10-11 kmaccoB: mocobue ajisi yuutenei oOrieo0pa3oBaTelbHbIX
yupexennii -M.: [Ipocsemenue, 2020- 144 c.
3)Panmenkuii, A. M. I[IpoBepounsie paboTel Mo xumuu B 8-11 kmaccax: mocobue mns yuurtens /M. Pamenkwit. - M.:
[Ipocsemenue, 2021.
4)Xumus B Tabnunax u cxemax.Mznanue 2-e.CI16.:000 «Buktopus mirocy, 2020.- 96 c.
JlomomHUTEIbHAS JIATEpATypa TS YIaAIIHXCS:



3) Tapa H.H., I'abpycera H.W. Xumus. 3amaunuk ¢ «nomontaukom». 10-11 kmaccer - M.: [Ipocsemenne, 2022r.

4) Ilpumepnas mporpaMmma cpeaHero (IoJHOro) odmiero oopasoBaHus 1Mo XUMUU (0a30BBIM YPOBEHB). XUMHUS :
cOOpHUK HOPMATUBHBIX JOoKyMeHTOB/ cocT. D.J1. Inectpos, A.I'. ApkaaneB.-M.:Jlpoda, 2022-112 c.

5) Ky3bemenko WU.E. Tectsl mo xumuu. 8-11 kiaccer: yue6Hoe nmocodue / H. E. Ky3zpmenko, B. Epémun - M.:
Dx3ameH, 2020.

6) Pameuxuiti. AM. Xumwmsa. Juaaktuueckuin  matepuan.l0-11  kmaccoB: mocobuwe ISl yUHTENeH
o011eo0pa3oBaTeNbHBIX yupexaenuii -M.: [Ipoceemenue, 2021.- 144 c.

7) Camoe TmoONHOE U3JaHWE THUMOBBIX  BapMaHTOB  peanbHbIX 3amganuii  EI'D.2014.Xumus/aBTop-
cocT.A.C.Kopomienko, M.I'.Caactuna.- M.: Actpens, 2022.-187 c.- (DUIIN).

8) Casun I''A. Onumnuagnbeie 3amanus Mo opranndeckord xumuu. 10-11 kmaccewr / I A. CaBun. - Bonrorpan:
Vuurens, 2022.

9) Cagun, I''A. OnumnuagHbie 3a7anus o Heopranudeckon xumuu. 9-10 knaccel / I'.A. CaBun. - Bonrorpan:
Vuaurens, 2022.

[Mudpossie 0OpazoBaTeIbHBIE PECYPCHI U pecypchl ceTu HTepHeT:

1)Bonbias sanukinoneaus Kupuia u Medoaus, 2021r.

2)DJEKTPOHHOE MPHUIIOKEHHE K yueOHUKY «Xumus -11», pazpadotunk 3A0 «O0pa3oBanue — Menua»

3) Penmerurop. Xumus. OOmras u Heopranmueckas. 10-11 kimacc (yueOHOE DIIEKTPOHHOE H3IaHHUE), PecmyOlmMKaHCKHit
MyJIbTUMEINA LEHTp, 2022.

4) www.edios.ru- Diaoc - MeHTp TUCTAaHIIMOHHOTO 00pa30BaHusl.

5)www.km.ru/education- yueOHble MaTeprabl ¥ clioBapy Ha caite «Kupumn u Medoauiiy.
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