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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMMa 1o XMMHH Ha YpOBHE CpefHero oOuiero oOpa3oBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBOoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3zBuTusi Boctiutanus B Poccuiickoit ®enepanuu Ha niepuon 1o 2025 roga» (Pacmopsixenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHUs HAa YpOBHE YIIyONEHHOrO H3y4eHHUS 3aHMMAeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peamuzyemMoe B yclOBUAX IU(B(GEPEHIUPOBAHHOTO, NPO(UIBHOTO OOYYEeHHUs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpraHU3alusaxX Mpo(ecCHOHAIBHOTO 00pa3oBaHHs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TACIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMOOOYCIIOBIIEHHOCTH IIEJIeH, COZep KaHuUs, PEe3yJIbTaTOB 00y4eHUsS U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIBCTBOM TOMY SIBJISIOTCS CJEAYIOLIUE BBINOJIHSIEMbIE
MPOrpaMMOii 0 XUMUU (YHKITUH:

e HMHQOPMAIIMOHHO-METONYECKas, peau3alus KOTOpoM oOecreynBaeT IOJydeHHe
MPEJICTaBICHUS O LEAX, COAep KaHUU, OOIel cTparernu OO0y4deHHs, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET OIIpeJICIICHHUE:!
INPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEAOBATEIBHOCTH HM3y4EHUS Y4EOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; MOJXO0JI0B K
(GOpMHPOBAHUIO COJEpPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTENIbHBIX
JOCTHXKEHUI oOydarolmuxcsi B paMKaX HMTOrOBOM arrecTaluu B (QopMe €IUHOIo
rocy/1apCTBEHHOTr0 SK3aMeHa 110 XUMUHU.

[TporpamMma asist yrinyOIEHHOTO U3YUEHUS XUMHH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX Npoduiel, TpeaycMaTpuUBaeT  paclpeleieHue |
CTPYKTYpUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJEpPKATEIbHBIM JTUHUSM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOTo ISl U3Y4eHUs
OTJIETIbHBIX TEM;

e [pelaraeT MNPUMEPHYIO IOCIEA0BATEIbHOCTh HM3Y4YCHHs Y4eOHOro Marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
obmiero oOpa3oBaHUs, COJAEPKATEILHON XapaKTePUCTHKH TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM HPOTrpaMMBl CPEHEro 00IIero odpa3zoBaHuUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATEeNbHbIX JEHCTBUI 0Oy4aroumierocss MO OCBOCHHIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHMEM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH 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 TMOCIHEAYIOUIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccuoHanibHOro oopazosanus. B aToii csizu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEePCHEKTUBOM MOCIEIYIOIIETO MOTYYeHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOIO Pa3BUTUS 00yUaroIUXCs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3aN y4e0HOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocraBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YINIYOJEHHOTO HM3Yy4YEHMs SIBIISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHuss GPI'OC COO o paznuuusx 06a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CUCTEMA 3HAHUMN IOJIy4aeT ONpPEIENIEHHOE TEOPETUUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MO)XHOCTh 3HAQYUTENIBHOTO YBEIMYEHHS 00bEMa 3HAHMM O XHUMHUYECKHUX JJIEMEHTax U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHKHU U TEPMOJMHAMUKU. V3yueHue nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3PEHHS] PHEPreTHUECKUX HM3MEHEHUH Npu e€ 0o0pa3oBaHUM M Pa3pYIICHUHU, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00e BHUMaHUe BOmpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3yYEHHs Ui KJIACcCOB OIpenenéHHOro mnpoduis (rJaBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 00JBIIIOE 3HAYECHUE OyIyT UMETh 3JIEMEHTH Y4eOHOTO Marepuaja Mo OOIIeH XUMHH.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIHN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B cojiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluy KIETKU Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHCHTHI, KaK JIMIH/bI, OCJKH, YIIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS M OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUH U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C y4COHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[lpn m3yueHnnn ydeOHOTO TmpenMmera «XHUMUsS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmiero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernosaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TIO3HABa€MOCTH SIBIICHUH MPUPOJIBI, 0 MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00eCleYeHNH yCTOMUMBOTO Pa3BUTHS UEIOBEUYECTBA: B PEIICHUH
npobJIeM HSKOJIOTUYECKOM, YHEPreTHYeckoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEJMIIMHBI, CO3JJaHUHd HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHUKOB DJHEPTUHU, B
o0ecre4eHn  paluOHAJIBLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)XKE SKOJIOTMYECKH 0OOCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUH XWMHHU, COBPEMCHHBIX IPEJICTABICHUN O CTPOCHHHM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaxX, 00 00X
HAyYHBIX MPUHLUINIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e (QopmupoBanue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yrayOleHne TPEACTABICHU O HAy4YHBIX METOJaX IIO3HAHWS, HEOOXOJUMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pcairsanun IE€PBOOYCPCAHBIX BOCIIMTATCIIBHBIX W Pa3sBHUBAIOIIUX (byHKI_II/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B II0O3HABACMOCTH SBJICHUN NPUPOIBI, YBaXKEHHUS K
nporeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIEJOBAaHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

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

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOPECCHOHAIBHOW U OOIIECTBEHHOUW AESITEIHBHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITebHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COECTUHEHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI epeKkphIBaHMs aTOMHBIX OpOUTaneil, G- u
n-cBsi3u. OnuHapHas, IBOWHAs W TpoifHas cBa3b. CrmocoObl pa3pbiBa CBsI3ed B MOIEKYJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HAUEHUE TEOPUU CTPOEHUSI OPIaHUUYECKUX COECIMHEHUMN.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accu(puKauy opranndeckux BemecTs. [loHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuit (IUPAC) u TpuBHanbHbIC HA3BaHUS OTACIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKUX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMBITHI MO MPEBPALLECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCKHe CBOWCTBA aJIKAaHOB: pEaKLUU 3aMElIeHMs], N30MEpHU3aIiH, JErUIpUpPOBaHMUS,
UUKIU3alliy, THPOJIM3a, KpeKkuHra, ropeHus. [IpencraBieHue o MexaHM3ME peaklIui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) U OOBIYHBIX (LMKIJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psis aakeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYT AJKEHOB, SP’-THOPHIM3AlMs aTOMHBIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMeTpuieckas (Iuc-tpaHc-) nzomepus. Gusnueckue
CBOWCTBa aJKEHOB. XMMHMUYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCAUHEHUS, 3aMELICHUS B O-
MIOJIOKEHUE TIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBenHbIe peakiiny Ha TBOHHYIO CBA3b. CIIOCOOBI MTOTYUYEHUS U TPUMEHEHUE ATKEHOB.



Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus cOnpspKEHHBIX AMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOWCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUHU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMartudeckue yrieBoaopoasl (apeHsr). ['omonornueckuii psa apeHoB, oomas Gopmya,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJAHOM paguKaje, Peakuu MPUCOETUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKU), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TaloOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHui: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (0OeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJy4YeHHUEe ATUJICHA M H3YYE€HHE ero CBOMCTB, O3HaKOMIIeHHE ¢ Koulekuusamu «Hepts» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKYJ (Ha MpPUMEPE METaHoJIa H
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPraHUUECKUMHU U HEOpraHUYECKUMHU KucioTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (HU3UIECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psAapl anbIErHA0B M KETOHOB, o0mas dopmyrna,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBa, peakiivs dTepuduKaIiu, peakiuu C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETPENeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie ¢upbl. ['oMonornueckuit psa, odmas Gopmyrna, U3oMepus U HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH HEMPEeAeNbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TJIOKO3a, (pyKTO3a, TajakTro3a, pubo3a, Ie30KCHpHOO3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapos3a, MajbTo3a U JakTo3a. BoccraHaBnuBarolmue U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. Ilomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M IeJUT0JIo3bl. (Pu3nueckre CBOWCTBA Kpaxmala M LEJUIFOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHMHYECKHE
CBOWCTBA IIEJUTIOJIO3BI: THAPOJIH3, OTydeHHe 3(pHupoB 1euto03bl. IloHsATHEe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJIbl M3YUEHHUsSl BEIIECTB U MX IPEBpallleHUui: pacTBOPUMOCTH
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHHE BUACOMATEPHUAIOB), KAUECTBEHHbIE PEaKlU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue kpaxmana C MOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; NMePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTPOECHHE MOJEKYI,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJIKWJIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIHMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMHHOKUCIIOT: TJIMIMH, aJaHuH. dusnyeckue cBOWCTBA aMUHOKMCIOT. XUMHUYECKUE CBOICTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuuHas, BTOpHYHAs M TpPETHUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3alnu, CpelHss MoJjeKkyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nosua THIIeHTepedTanar). YTunuzanuus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHBIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOISIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIEepUMEHTAIbHbIC METOBl M3YYCHHS BEIICCTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpasliaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIAaCTMAacC, Kay4dyKOB, peLICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJEKYISIPHOW (OPMYIIBI OPraHHYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/WUJIH UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (POpMYIIbI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOWMCTB WM CIOCOOOB IOYYCHHS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSATUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, SKocucTema, ouocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NIbIXaHHE, OEKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHU W TOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudukaruss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATsIM. DIEKTPOHHBIE KOH(QUTYpAllMH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoamyeckoil CHCTEMBI XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHOMN CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
1 JuinHa cBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHble
cBs3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenre O KOMIUIEKCHBIX coequHeHusx. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbl. [IpeacraBieHue 0 KOJTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTbh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. |pHBHANIbHbIC HAa3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHMUS W INPEBPALICHUS SHEPIUU IMPU XHUMHUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTHUMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponauTnueckas aucconuanus. CuibHble W crnabble  2NeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS] M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUU KaTalu3aTopa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiioB B Ilepuogmueckoil cucreMe xXuMUYecKuX dieMeHTtoB /[[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMUA C METAJUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBl. BakHeime KHUCIOPOACOAEpIKAIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajioreHoB. [IpuMeHeHne raloreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHnue B mpupoje, CIOCOOBI MONYy4eHHUS, (U3MUECKHEe U XHMHYECKUE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojie, CHOCOObI MONYy4YeHHs, (PU3UUECKHME MU XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moidydeHus, GU3NYECKue U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTBIX BelIeCTB, 0Opa3oBaHHBIX yriiepomoM. Oxcun yriepoaa(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucteMe XUMHUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. [lonstue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Oo6mas xapaktepuctuka MetamoB |IA-rpymmer [leprogndeckoit CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoaudeckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conn xkene3a(ll) u xeneza(lll). I[lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne uHKa U ero CoeIMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMKU «MeTamibl M CIUIaBbl», B3aWMOJCHCTBHUE IIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTUOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AIFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponb xumun B obecriedeHHH YCTOWYMBOTO pa3BUTHA 4eloBedecTBa. [loHATHE 0 HAaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHola). [IpoMbltieHHbIE
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XMMUU B pa3BUTUU MEIUIUHBI.

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

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHuKH. HanoTexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO M3 BEIIECTB HMMEET MpPHMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA TMPOJIYKTA PEAKIIMUA OT TEOPETUUECKU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, D3JEKTPOH, MPOTOH, HEHUTPOH, WOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMuU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPrus, CTPOUTEIbHBIE MaTepUalbl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IPaBOCO3HAHUS, SKOJIOTUUECKON KYJIBTYphl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMIHOCTHBIC PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMUS» OTpaXkaroT COPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX 1 MTO3HAaBATCJIbHBIX 3a71a4, BBIIMIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTE€YEeCTBEHHOM
XHAMMUU,

yYBa)KEHHsI K MpPOIlecCy TBOpYECTBA B OOJIACTH TEOPHUH U TNPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHMM U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OICHUMBATh CHUTyallUHd, CBA3aHHBIC C XHMUUYCCKUMH SABJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) TPY10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMCHEHHS IIPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

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

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHOM MTPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUS CIEeNU(PUKA XWUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (POpMUPOBAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOM IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh IMOJy9acMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYESCKHIE 3HAHUS ISl PEIICHHS POOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMHA TI0O XHMHU B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHMUS MHPOBO33PEHUS OOYHYAIOIIUXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTHs, SBJICHHUE, MPOIEeCcC, CHCTEMa, HAYyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHblE), oOecrneuuBaroue (QopMuUpoBaHUE (YHKIMOHAJIBLHOW TIPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertarnpenMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHUWE YHHBEPCATHHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

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

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHAaBIMBATh HX B3aMMOCBS3b, MCIOJIB30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PpACCYKAEHUS (MHIYKTUBHBIE, JCIAYKTUBHBIE, II0 AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — MpU peIIeHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BELUIECTB U XUMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIEHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpOIEcca, CaMOCTOSTENLHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp:KaHMs, CIIpaBOYHble ImocoOus, pecypcel HHTepHeta),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMaluu, HEOOXOAUMOM /1JIs1 BBITIOJIHEHUS YUE€OHBIX 33/1a4 ONPeIeaEHHOrO TUIIa;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUILbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I03HABATECIBLHOU ACSATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3aluy y4eOHOro MpoekTa, M (OpMyIupoBaTh BBIBOJBI 10 pe3yJbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX M MCCIIEJOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBI IO XMMHU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduueckue A y4eOHOro npenmera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYCHMH OPTaHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ POJM B 00ECIeUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun mpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O0€301acCHOCTH, B Pa3BUTHUH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHANiOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIbHOTO TPUPOIONIONH30BaHUS, B (DOPMHUPOBAHUHM MHUPOBO33PEHHUS M OOIIEH KyIbTYphl
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
NOHATHS — XMUMHYECKHIl DJJIEMEHT, aToM, SIIPO M 3JEKTPOHHas o00ojodka aroma, S-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIU3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOIISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBINH CKeJeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKkal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTphyYecKas, ONTHYECKas),
M30MEpPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIIEBOJOPOAbI, KHUCIOPOJI- U a30TcojAepikallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUsSI W TPEBPAIEHUS DSHEPTUH TIPH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllhUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIIGHUW; TPEJACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJAMHAMHUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBONCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM MCIOJIB30BaHNN BAKHEHUIIIUX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHUYECKON [eATeNbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX NPHUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MTPOU3BOICTBA METAHOJA, IepepaboTKu HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIC MIPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJEIM MOJEKYJ] OpPraHMYeCKHWX BEIIeCTB Uil WJUIIOCTPAIllUU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPTraHUIECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpPEAEeIEHHOMY KIacCy/TpylIe COeIMHEHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUI  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIISCTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHAasi KHCJIOTa, CTEApUHOBAas, OJEUHOBAs, MaJIbMHUTHUHOBAS KHUCJIOTHI, TIJIMIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHUIUH, TUBUHUII, U30MIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);

C(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHsI TMPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTPOEHHUE, (HUIUYECKUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPECTaBUTENEH pa3IuYHBIX KIACCOB OPTAaHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMCHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIMPTOB, ANBJETHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOKHBIX A(QHPOB, KUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHUPOBAHHOCTh YMEHHUS TOATBEPKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJCIMPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl M3YUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIINi;



c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB s Oojiee OCO3HAHHOTO
INOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IIO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIHUi C HMCIOJIb30BaHHEM (PU3MUYECKHX BEIHYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIM3UPOBATh U OLEHHUBATH C MO3ULIUI
9KOJIOTUYECKON 0€30IacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATH IMOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUIX, CBI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIIMX OpPraHMYECKUX BEIIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIBTaThl IKCIIEPUMEHTA, aHAIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(hOpMUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWila HKOJIOTMUYECKU II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uHoOpMalrio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOM yueOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJIEHUI MPUPOJBI, O MECTE€ U 3HAYEHHH XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHagoB,  HOBBIX  HMCTOYHUKOB  DSHEPruM, B  OOECNEYEHHWH  PALOHAIBLHOTO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHHOCTh, CTEIEHBb
OKHCIICHUSI, XUMHYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIIIOBON A(PPEKT XMMUUYECKON pEaKIH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IMPEBpPALICHUS YHEPTrUU MPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHbBIEC IPEACTABICHUS O CTPOCHHM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBEJCHUS O CBOWMCTBAX, COCTaBe, MOJYyYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHITHH, YCTAHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BATh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMya BEHIECTB W ypPaBHEHUN XHMMHYECKUX PEAKIHi, CHUCTEeMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKAas,
BOJIOPOJIHAS ), TUTT KPUCTAJUTHYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yMEHUH: KIACCH(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA MO WX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IW4YHbIM NpH3HAKaM (YHMCIy U COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY J3(PQEKTy peakluud, H3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa U JPYTHeE); CaMOCTOSTEIbHO BBIOMpAaTh OCHOBAHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpBIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIIMH;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKHE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHUYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHMX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLIECTBOBAHME I€HETHUYECKOM CBA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPalIEHHBIX HOHHBIX YPaBHEHWH; peakuuii
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCMMOCTU OT Pa3jIM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOM KHUCJIOThI, amMMHaKa, OOLIuMe Hay4HbIE IPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAYYHOI'O MO3HAHUS SIBICHUMN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SIBJICHHH,
HUMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH EATEIHHOCTH YEJI0BEKAa U B IOBCEHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
MIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluy; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkiuu, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOTO BELIECTBA WM JaHO B M30BITKE (MMEET IMPHUMECH); AOJU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOIO0 OOMeHa, MOATBEPKACHHE KaUeCTBEHHOIO0 COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro odOpalieHus C BellecTBaMHM U Jab0opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HoOro
NOBEJCHUSA B OBITY M TPYIAOBOH JEATENTBHOCTH B LEISIX COXPAaHEHHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpOpMalnio, nepepadarpiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KonTpoJibHbIE IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUSI OPTaHNYECKUX COCAMHEHUH A. M. 8 0 0
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yriesogopoasbl
[IpenenbHbIC YTI€BOIOPOABI — aTKaHBI,
2.1 pedt YHICBOAOPOA 5 0 1
IUKIIOATIKAHBI
HenpenenbHble yrieBogopOIbl: aKEHBI,
2.2 Pea YIICBOROPOA 14 1 1
aJIKaIMEHBbI, AJIKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 0 0
54 [IpupoaHbIe NICTOYHUKY YTIIIEBOAOPOJOB U UX 4 0 0
' nepepaboTKa
2.5 lanoreHnpou3BOAHBIC YTIIEBOIOPOIOB 4 1 0
Hroro no pasneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHns
3.1 Cruptet. @enon 11 0
KapOoHunbpHbIE COeTMHEHUS: albJICTUIbI U
3.2 keToHbl. KapOoHOBbIe KUCITOTHI. CIIOKHBIC 21 1 2
3¢upsl. XKupbl
3.3 VYriaeBoasl 9 1 1




Uroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus

4.1 ‘ Awmunbl. AMUHOKHCIOTEL. benku 12
Hroro mo pazueny 12

Pa3znen S. BbicokoMoJIeKyJISIPHbIE COeINHEHUS

5.1 ‘ BbICOKOMONIEKYIISIPHBIE COCIMHEHUS 6

Utoro no pazneny 6

OBLIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102

10
KJIIACC



11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 1
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31
2.2 Mertabl 23
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XAMUS U 9 1 0
KU3Hb
Hroro 1o pasuery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 3







ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Kosun4yecTBo yacos DJIeKTPOH

Konr IIpak HbIE
Ne 0 P Jara

poaL  THYec uudposbie
n/ Tema ypoka Bcer U3Yy4YeH

Hble  KHe o0pa3oBart
n ) ust

paGor padort eJIbHbIE

bl bl pecypcsl

[Ipenmer u 3HaYEHUE OPraHUYECKON

1 XMMUH, IPEJICTABICHHE O 1 4.09 https://resh.
MHOT000pa3uy OPraHuIeCKUX ' edu.ru
COCMHEHMI
DJIEKTPOHHOE CTPOCHUE aTOMa

) yriepoja (OCHOBHOE ¥ BO30YXIEHHOE 1 6.09 https://resh.
cocrosinus). BanentHsie ' edu.ru
BO3MOYKHOCTH aTOMa yriiepoa
XUMHYECKasi CBS3b B OPraHUIECKUX

3 COeMHEHUX. MeXaHU3MbI 1 8.09 https://resh.
00pa3oBaHus KOBAJEHTHOMN CBA3M, ' edu.ru
CII0COOBI pa3phiBa CBsI3EH
Teopust CTpOCHUST OPraHUYECKUX https://resh.

4 PIB CTPe P 1 1 11.09
coenunenunit A. M. byrieposa edu.ru
Bupl u3omepun: CTpyKTypHas,

5 NPOCTPaHCTBEHHAS. DIIEKTPOHHBIE 1 13.09 https://resh.
3¢ GEKTHI B MOJIEKYIIaX OPraHHYECKUX ' edu.ru
COCAMHEHUI
[IpencraBnenue o kiaccupuKanu 1

P ¢ https://resh.

6 CHUCTEMAaTHYeCcKasi HOMEHKJIaTypa 1 15.09

edu.ru
(IJUPAC) oprannyeckux BEIECTB
Knaccudukanus peakiuii B https://resh.

7 (ukarits peariy 1 18.09
OpPraHUYEeCKON XMMHUH edu.ru
CucremaTu3anus 1 0000IIeHNE https://resh.

8 . 1 20.09
3HAHUU TIO TeMe edu.ru
ATKaHBI: TOMOJIOTUYECKHUN PSL,

9 obrmrast popmysa, HOMEHKIATypa U 1 99 09 https://resh.
HU30MEpHsl, FIIEKTPOHHOE U ' edu.ru
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
dusnveckne U XAMUYCCKUE CBOMCTBA https://resh.

10 1 25.09
AJIKaHOB edu.ru

11 HaxosxeHre ankaHoB B IPHPO/IE. 1 27.09 https://resh.
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12

CriocoOsI MOJTydeHus! U IPUMEHEHUE
aJIKaHOB

[uknoankansl: obmas Gopmyia,
HOMEHKJIATypa U U30Mepus,
O0COOCHHOCTH CTPOCHHS U XUMHUYECKUX

29.09

https://resh.

CBOWCTB, CITIOCOOBI MTOTyYEHHS U edu.ru
MIPUMCHCHHE

Pemienue pacuérHpIX 3a1a4 Ha

OIIPEIIEIICHUE MOJIEKYIIIPHOU

(hOpMyIIBI OPraHUYECKOTO BEIECTBA hitps://resh.

13 10 MACCOBBIM JIOJISIM ATOMOB 2.10 o dul ”

3JIEMEHTOB, BXO/ISIIIIUX B €r0 COCTAB.

Cucremaruzanusa 1 0000IIeHnE

3HaHUI MO TeMe

AJIKEHBI: TOMOJIOTUYECKUH DS,

obmrast popmysa, HOMEHKIATYPA, hitos://resh.

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE 4.10 o dul .~
crpoenue Moiiekyil. CTpyKTypHas U -
[IUC-TPAHC-U30MEPHS AITKCHOB

15 dusruecKue U XUMUIECKHUE CBONCTBA 6.10 https://resh.
ankeHoB. [IpaBuiio MapkoBHUKOBA edu.ru

16 CriocoOBblI MoJTyYeHHsI U IPUMEHEHUE 9.10 https://resh.
aJIKEHOB edu.ru
ITpakTruyeckas pabora Ne 1 o teme hittos://resh.

17 "[losrydeHne aTUIIEHA U U3YYEHHE €TI0 11.10 o dul "~
CBOMCTB" -
Pemenne pacu€THbIX 3a1a4 ila hitos://resh.

18 oTmpeeTICHUE MOJIEKYJIISTPHOM 13.10 _Le duru
(bopMyIIbl OPraHMYECKOTO BEIIECTBA -
ANKaIueHbl: CONPSHKEHHBIE,

19 M30JIMPOBAHHbBIC, KyMYJIHPOBAaHHbIC. 16.10 https://resh.
Oco0eHHOCTH AIIEKTPOHHOTO edu.ru
CTPOCHHUS

20 XUMHUYECKHE CBOMCTBA COMPSIKEHHBIX 18.10 https://resh.
JIAEHOB edu.ru

21 CriocoOsl MoNTyueHus: U IPUMEHEHUE 20.10 https://resh.
aJIKaINCHOB edu.ru
AJIKUHBI: TOMOJIOTUYECKUH P,

99 obrmas popmya, HOMEHKIATypa, 23.10 https://resh.

3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, PU3UUECKUE

edu.ru
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CBOMCTBA

https://resh.

23 XHWMHYECKUE CBOMCTBA aJIKUHOB 25.10
edu.ru

24 KauecTBeHHbBIC peaKlIMU HA TPOIHYIO 2710 https://resh.
CBA3b edu.ru

o5 CriocoOBbI MMoJTyueHHsI U IPUMCHEHHUE 6.11 https://resh.
AJIKMHOB edu.ru

26 Perrenue 3amaq: pacyérhl 1Mo 811 https://resh.
YPaBHEHUIO XUMUYIECKOM peaKIiu edu.ru

97 Cucremaru3zaius u 00001IeHHE 1011 https://resh.
3HaHui 1o TeMe KontponbHas pabota edu.ru
ApeHbl: TOMOJIOTHYECKUH pAJl, 00111as
dbopMyIia, HOMEHKIIATypa. )

28 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE 13.11 W
CTpOEHHE MOJIEKYJI OCH301a U =
TOJIyOJIa, MX (PM3HYECKUE CBOMCTRA

29 XMMUYECKUE CBOWCTBA apEHOB! 1511 https://resh.
peaKuy 3aMeIICHUS edu.ru
XUMHUYECKHE CBOWCTBA apEHOB: httos://resh.

30 peakIu NPUCOECTUHEHNUS, OKUCIIEHUE 17.11 o dul U
TOMOJIOTOB O€H3071a =

31 OCOOEHHOCTH XUMHUYECKUX CBOMCTB 20.11 https://resh.
CTHpOJIa edu.ru
Pemenue pacu€THpix 3a1a4 Ha ]

32 OTIpeIeIeHUE MOJICKYIISIPHOM 2211 W
(GOPMYIIbI OPraHUYECKOTO BELIECTBA =

33 CriocoOBblI MoJTyYeHHsI U IPUMEHEHUE 2411 https://resh.
apeHoB edu.ru
['eHeTHUECKas CBSI3b MY _

34 Pa3IMYHBIMU KJ1accaMu 27.11 %S:/ih'
YIJIEBOIOPOJIOB -
PacuéTel 0 ypaBHEHHUSIM XHUMHUYIECKHAX _

35 peakuuii. CucreMaTusaius u 29.11 hitps://resh.

y edu.ru
0000111eHIe 3HAHHI 110 TeMe

36 [Mpuponusiii ra3. [TomyTHbie 112 https://resh.
HeTSHBIC ra3bl edu.ru

37 KaMeHHBIH yTrosib U IPOIYKTHI €10 412 https://resh.
nepepadboTKu edu.ru

38 HedTs 1 criocoOsI e€ mepepabOTKH. 6.12 https://resh.
[TpumeHeHre MPOYKTOB iepepaboTKu edu.ru
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HepTH

I'enernueckas cBA3b MCXKIY

https://resh.

39 pa3IMYHBIMU KJIacCaMu 8.12
edu.ru
YIIIEBOJOPOIOB
["amoreHOnpOu3BOAHBIC
40 YIIIEBOIOPOIOB: IIEKTPOHHOE 812 https://resh.
CTPOCHHE; PEaKIMU 3aMEIIICHUSI edu.ru
rajoreHa
JeiicTBue menoyei Ha
a1 l"aJ'IorGHl'[pi)PIi%Bo,I[HBIC. 1112 https://resh.
B3aumoseiicTBre TUraioreHaaIKaHoB ¢ edu.ru
MarHueM ¥ [IUHKOM
42 Cucremaru3zaius u 0000IIeHHE 13.12 https://resh.
3HaHU# no pasneny "YrieBoaopoas" edu.ru
43 'I'<0HTp0HI)Ha$I pa'(?OTa 0 TeMe 1512 https://resh.
YrieBoaopoast edu.ru
[TpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHI psifl, 0011as
44 dbopmyiia, CTpOESHHE MOJIEKYI, 18.12 https://resh.
M30Mepus, HOMEHKJIATYpa, edu.ru
kiaccuukanus, puznyeckue
CBOICTBA
45 XUMHUYECKUE CBOIMCTBA MPEACTbHBIX 20.12 https://resh.
OJTHOATOMHBIX CITUPTOB edu.ru
46 CriocoObI MoTyueHHsI U IPUMCHEHHE 2912 https://resh.
OJTHOATOMHBIX CITUPTOB edu.ru
ITpocTteie 3¢upbl: HOMEHKIIATYpa U
47 M30MepHUsl, 0COOEHHOCTH (PUZNYECKUX 25.12
Y XMMHYECKHUX CBOWMCTB
MHOTroaTOMHBIE CIIUPTHI:
48 ATUJICHTIIUKOJb U TIUIEPUH, UX 27.12
busnUecKre 1 XUMHUYECKHE CBOMCTBA
49 CriocoOsI MoNTydeHus: U IPUMEHEHUE 99.12 https://resh.
MHOT'OATOMHBIX CIIUPTOB edu.ru
®deHo: CTpoeHHi: MOJIEKYJIBI, hitps://resh.
50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh 8.01 _pie dUru
dbenoma =
51 XuMHu4decKue cBocTBa (heHoma 10.01 hitps:/fresh.
edu.ru
59 CriocoOsI MoTydeHus: U IPUMEHEHUE 12,01 https://resh.
¢denona edu.ru
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ITpakTuyeckas pabora Ne 2. Pemenue

https://resh.

53 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 15.01 edu.ru
"CroupTel 1 (heHOoITbI" I

54 CI/ICTevMaTI/BaI_[I/I}I 1 00001ICHME 17.01 https://resh.
3HAHUH 10 TeMe edu.ru
AJBJIECTHIBI B KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUIILHOM TPYIIIIBL; 1901 https://resh.
TOMOJIOTHYECKHUE PSIBI, 00IIast edu.ru
bopmyia, u3oMepHs 1 HOMEHKIIaTypa

56 AJBJIECTHIBI M KETOHBI: (PM3UYECKUE 2201 https://resh.
CBOMCTBA; PEAKIMH IPHCOETNHEHUS edu.ru

57 Peakuyy OKHCIIEHHS U KAYECTBEHHBIC 24.01 https://resh.
peaKivK aJlbICTUI0B U KETOHOB edu.ru

58 CriocoOBbI MoTyueHHsI ajlbJICTH/IOB U 26.01 https://resh.
KCTOHOB edu.ru
OIHOOCHOBHBIE IIPEACIIbHBIE httos://resh.

59 KapOOHOBBIC KMCJIOThI, 0COOCHHOCTH 29.01 o dul "~
CTPOCHHS UX MOJIEKYJI -
N3omepust 1 HOMEHKIaTypa httos://resh.

60 KapOOHOBBIX KUCIIOT, MX (PU3UIECKHE 31.01 o dul 0
CBOMCTBa

61 XUMUYECKUE CBOWCTBA MPEACTbHBIX 502 https://resh.
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT edu.ru
OCOOEHHOCTH CBOMCTB MypaBbUHOU httos://resh.

62 KHUCIOTHl. MHOr0ooOpa3ue kapOooHOBBIX 5.02 o dul "~
KHCJIOT
Oco0EeHHOCTH CBOWCTB:
HETpeIeTbHBIX U ApOMATHUECKUX

63 KapOOHOBBIX, TUKaPOOHOBBIX, 702 https://resh.
THJIPOKCUKAPOOHOBBIX KHCIIOT. edu.ru
[IpencraBuTeNn BBICHIMX KapOOHOBBIX
KHMCIIOT

64 [ToHsiTHE O TIPOU3BOTHBIX 9.02
KapOOHOBBIX KUCIIOT

65 CrtocoOBbI MOTyYeHHsI U IPUMEHEHNE 12.02 https://resh.
KapOOHOBBIX KHUCITOT edu.ru
CroxHbIie 3(UPBI: TOMOJIOTUYECKUN

66 psn, obmas hopmysa, H30Mepus U 14.02
HOMEHKJIaTypa

67 DOu3nvecKkue U XUMHUUYECKHUE CBOMCTBA 16.02

3¢upoB
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68

Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU PEaKLUH, Ha
ONPEACIICHUE MOJIEKYIISIPHOU
(GopMyIIbl OPraHMYECKOro BElecTBa

19.02

69

[Ipaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4q 10 TCME
"Kap6oHoBbIe KHCIOTHI. C10XKHbBIE

a¢upsr"

21.02

70

71

72

XKupsr: crpoenue, puzndecKue u
XUMHUYECKHUE CBOMCTBA (TUAPOIHU3)

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKHU HEMpeIeIbHBIX
XKHUPHBIX KUCTOT. JKupsl B mpupoie

Mplj1a KaKk COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, MX MOIOIICE JICHCTBHE.
[ToHsATHE O CHHTETHYECKUX MOIOIINX
cpenctax (CMC)

26.02

28.02

1.03

73

['enernueckas cBS3b YIi€BOJOPOIOB U
KHCJIOPOJICO/IEPKALLUX OPraHUYECKUX
BELIECTB

4.03

74

75

76

Pacuéthl Mo ypaBHEHUSIM XHMHUYECKUX
peakuuii

CucremMatu3amnys 1 0000IIeHNE
3HAHUH T10 TeMe

OO6m1ast XxapakTepuCcTHKa YTJIEBOJIOB U
KJaccuuKkanus yrieBoj10B (MOHO-,
JIM- ¥ TIOJIMCaXapu/Ibl)

6.03

11.03

13.03

77

78

79

Mounocaxapupsl: pu3nuecKue
CBOICTBA U HaXOXJEHUE B MPUPOJIE
IIpumeHeHue TII0KO03bl, €€ 3HaUEHUE B
KHU3HCACATCIbHOCTH OpraHnu3mMa
Jlucaxapuapl: caxapo3a, MaJIbT03a U
nakro3a. Haxoxxaenue B npupoze u
IIPUMEHEHHE JUCAXAPHUIOB

15.03

18.03

20.03

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

22.03

81

[TonsiTre 06 UCKYCCTBEHHBIX
BOJIOKHAX

3.04

82

Pemenue pacueTHbIxX 3a1a4 Ha
ONpeAEIICHUE JOJIM BbIX01a MPOAYKTa

5.04




83

84

pCaknuuu OT TCOPCTUICCKHU
BO3MOXXHOI'O

Cucremaruzanys 1 00001ene
3HAHUM 10 pa3aeiry
KontponbHas paboTa mo teme
"Kucnoponacoaepxaniue
OpraHU4eCKUe COeTUHEHUA"

8.04

10.04

85

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIEKYI, 001ast opMyIia, H30Mepus,
HOMEHKJIaTypa U (pu3ruecKue
CBOMCTBa

12.04

86

87

88

XHUMUYECKUE CBOKCTBA
anmn(aTHIecKuX aMHHOB

AHWINH: CTPOCHHE aHUIINHA,
0COOECHHOCTU XUMHUYECKUX CBOMCTB
AHUJINHA

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
aJ'II/I(baTI/I‘ICCKI/IX adMHMHOB

15.04

17.04

19.04

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBoiCcTBa.
OTtnenpHBIE IPECTABUTENH O~
aMUHOKHCIIOT

22.04

90

XnMHUyecKkre CBOMCTBA aMUHOKHCIIOT,
uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHUCIIOT. CHHTE3 U THAPOIHN3
MENTHIOB

24.04

91

92

benku kak npupoHbIE TOTUMEPHI;
CTPYKTYpHBI OE€JIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

26.04

3.05

93

A3oTcoaepKalime
FeTepOHI/IKHI/I‘—IeCKI/Ie COCANHCHUA.
HyxknenHoBble KUCTOTHI: COCTaB,
CTpOEHHE U OMOoJIoTHYecKasi poilb

6.05

94

[IpakTnueckas paborta Ne 4. Pemenue
SKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"A30TcoaepKalye OpraHndecKre
coequHeHus"

8.05

95

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHMe OpraHUYECKUX
coenuHeHun"

10.05




96

KonrtponsHas pabora no Teme
"A30TCcoIeprKalie OpraHn4ecKue
coequHeHus"

13.05

97

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METOJBI UX CUHTE3a —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIMS

15.05

98

99

IImactmaccel. YTunuzanus u
nepepaboTKa mIacTuka

DJ1acTOMEepbl: HaTypaJbHbIN
CUHTETHYECKUE KayuyKu. Pe3nna

17.05

20.05

100

Boisiokna: HarypanbHbIE,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cenuanbHOTO
Ha3HAYCHUS

22.05

101

[IpakTnueckas padora Ne 6. Pemenue
3KCH€pI/IMCHTaHI>HI>IX 3a1a4 I10 TCME
"Pacno3naBaHue macTMace u
BOJIOKOH"

24.05

102

Hrtorosoe TectupoBanue

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

27.05




11 KJIACC

KosmuecTBo yacos DJIeKTPOH
Ne Kontp Jlata HbIE
n/ Tema ypoka Be oabHbL  TpakTn usyue uHpponbie
- ero e yecKue — 05pa30BaT
pador  padoThbI eJIbHbIC
bl pecypcCobl
1 ATom. CocTaB aTOMHBIX SifIEp. 1 4.09 https://resh.
XuMuueckuit dyieMeHT. M30Tonb! edu.ru
) CTpoeHue AIIEKTPOHHBIX 000JI0UEK 1 6.09 https://resh.
aTOMOB, KBAHTOBBIC YHCJIa ' edu.ru
3 Knaccudukarus XuMHIeCKUX 1 8.09 https://resh.
3JIEMEHTOB (S-, p-, d-, f-a;meMenThI) ' edu.ru
4 PacnipeencHue 37eKTPOHOB 110 1 11.09 https://resh.
ATOMHBIM OpOUTAIISIM edu.ru
DNeKTpOHHBIE KOH(MUTYpAIHH
5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 13.09
BO30YX/IEHHOM COCTOSTHUU
5 DNeKTPOHHBIE KOH(MUTYpAIHH 1 15.09
HMOHOB. DIEKTPOOTPUIIATENILHOCTD
[Tepuonnueckuii 3aKOH U
[Teproauueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U. 1 18.09
MenneneeBa, CBsI3b C COBPEMEHHOU
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX AJICMCHTOB H
8 00pa3yeMbIX UMH MPOCTHIX U 1 20.09
CJIOKHBIX BEIECTB MO0 TPYIINaM U
neproam
9 CI/ICTevMaTI/ISaIII/ISI 1 00001IeHEe 1 99 09
3HAHHUH 1O TeMe
Bunn XMuMHYeCKOU CBS3H.
Mexanu3msbl 00pa3zoBaHUs
10 KOBAJICHTHOM CBs3u. BogopomHast 1 25.09
CBS3b. MEXMOJIEKYIISIPHBIC
B3aMMO/ICUCTBUS
BaneHTHOCTH M BaJICHTHBIE
11 BO3MOXXHOCTH aToMOB. CBSI3b 1 27.09

ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ
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C UX TCOMETPHUICCKUM CTPOCHUEM

12

13

14

15

16

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSX: COCTaB U
HOMEHKJIAaTypa

BemectBa MosiekyasipHOTO U
HEMOJICKYJISIPHOTO CTpOCHUS. THITBI
KPUCTAJUTMYECKUX PELIETOK U
CBOMCTBA BEIIIECTB

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

VctuHHbIE pacTBOPHI:
HACBILIIEHHbIC U HEHACHIIICHHEIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObl BbIpaKEHUS
KOHIIEHTPALlU! PacTBOPOB

29.09

2.10

4.10

6.10

9.10

17

Pemenue 3a1a4 ¢ ucnosib30BaHuEM
MOHATUH ""MaccoBasi A0
pacTBOPEHHOTO BElIeCTBa',
"MoJIIpHasi KOHIIEHTparus'"

11.10

18

19

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHUYECKUX BEIECTB

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

13.10

16.10

20

21

KonTponbHas padora no temam
"Ctpoenne atoma. [leprnognueckuii
3akoH u [lepuoanueckas cuctema
XUMHYECKHUX deMeHTOB /[I. .
Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelecTs"

Knaccudukanus XuMuueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XMMHUH. 3aKOH
COXPAaHEHUS MAaCChl BELIECTB; 3aAKOH
COXpAHEHUS U MPEBpaIICHUS
SHEPrUU MPU XUMHYECKUX
peaKuusx

18.10

20.10

22

TemnoBbie 3P HEKTH XUMUYECKUX
peakuuii. Tepmoxumuyeckue

23.10




ypaBHEHUS

23

24

25

Brrunciienus 1o ypaBHEHHUSIM
XMMHYECKUX PEAKIUU U
TEPMOXUMHYECKUM YPABHEHUSIM

CKOpOCTh XMMHUYECKOU peakinu, e
3aBHUCHUMOCTH OT Pa3JIMYHBIX
¢dakropos. Katanmus u
KaTaJlu3aTophl

I'omorennsie u T'CTCPOICHHBIC
pCaKuu

25.10

27.10

6.11

26

[IpakTuueckas pabora Ne 1 o Teme
"BnustHue pa3nuaHbIX GaKkTOpOB HA
CKOpPOCTb XMMHYECKON peakiun"

8.11

27

28

29

30

Oo6parumsbie 1 HEOOpaTUMBIE
peaknuu. XMMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 2 o Teme
"BnustHue pa3nudHbIX GaKTOPOB HA
M0JIO)KEHUE XMMHUYECKOT O
paBHOBecHS"

QHGKTpOHI/ITI/I‘ICCKaﬂ JAUCCconuranms.
CunbHBIC U c1a0bIe QJICKTPOJIUTHI.
CremneHb JAUCCOoMalln

Honnoe npousBeieHUE BOIBI.
Cpena BOOHBIX paCTBOPOB.
Bognopoausrii mokasarens (pH)
pacTtBopa

10.11

13.11

15.11

17.11

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
3EKTPOJIUTOB

20.11

32

[IpakTuueckas pabora Ne 3 o Teme
"XHMMHUYECKUE PEAKIINN B
pacTBOpax AJAEKTPOIUTOB"

22.11

33

OKMCIINTEIFHO-
BOCCTAaHOBUTEJIHLHBIC PEAKITHH.
Baxaelmme oKUCINTETN U
BOCCTAaHOBHUTEIIH

2411

34

MeTo[ 37IeKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca

27.11

35

DNEeKTPOIU3 pacTBOPOB U
pacIiaBoB BELIECTB

29.11

36

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

1.12




37

Pemenne 3a/lav pa3JIMYHbIX TUIIOB

412

38

39

40

41

42

Cucremarusanusa 1 00001IeHnE
3HAHUHI 110 TeMe " XUMUYECKUE
peaxkuun"

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneesa 1 0COOEHHOCTHU
CTpoeHHUs ux aTroMoB. Pu3nyeckue
CBOICTBA HEMETAJIJIOB
AnoTponus HEMETaIoB (Ha
pUMepe KUCI0poaa, Cephl,
dbocdopa u yrnepoaa)

Bogopon: nomyuenue, pusndeckue
1 XUMUYECKUE cBoricTBa. ['uapuibl

6.12

8.12

8.12

11.12

13.12

43

44

45

46

["anoreHbl: HaX0XKIEHHE B IPUPOJIE,
CHOCOOBI MOTyUYeHUs, PU3NUECKHEe
Y XMMHYECKHE CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJICOAEpIKALME COCTUHEHH
raJIOTeHOB

JIaGopaTopHbIe U TPOMBIIIITICHHBIE
CHIOCOOBI OTYYEHHS TaIOTeHOB.
[IpuMmeHeHne rajJoreHoB U ux
COCIMHEHU

[TpakTuyeckas padora Ne 4.
Pemenne sxcriepuMeHTATBHBIX
3aga4 no teMe "["anoreHnr"

15.12

18.12

20.12

22.12

47

Kucnopon: maboparopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
NOJTy4YeHus1, PU3NUECcKue 1
XUMUYeckue cBoiicTBa. O30H.
[IpumMeHeHHe KUCIopoia U 030Ha

25.12

48

OKcuIbI M IEPOKCUIBI

27.12

49

Pemenue 3aa4 pa3jInYHbIX TUIIOB

29.12

50

Cepa: Hax0JI€HUE B PUPOJE,
CIOCOOBI OTYYeHHUs, PU3NIECKUE
Y XMMHYECKHE CBOMCTBA

8.01

51

CepoBomopon, cyabhuapt

10.01




52

Kucnoponcoaepxaiue
coequHeHus cepbl. Oco0eHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

12.01

53

[TpakTuyeckas pabora Ne 5.
Pemrenne skciepuMeHTAIBHBIX
3aga4 no teme "Cepa u e
coenuueHus"

15.01

54

A30T: HaXOXJACHUE B IPUPOJIC,
CTIOCOOBI OTYYEHHUs, PU3UIECKUE
1 XUMHYECKIE CBOMCTBA. AMMHAK,
HUTPUABI

17.01

55

56

57

58

Kucnopoaconep:xarue
coeaunenus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHMCJIOTHI

[TpumeHenue a3ota u ero
coeIMHEHUH. A30THBIE yIOOpeHuUs
docdop: HaXOKICHUE B IPUPOJIE,
CHOCOObI MOMy4YeHUs, PU3NIECKIe
U XUMHYeCKue cBoicTBa. Dochu bl
u pochuH

Oxkcuabl hocdopa,
dbocdopcoaepkamme KUCIOTHI.
Conu dochopHOt KUCITOTHI

19.01

22.01

24.01

26.01

59

[Tpumenenue docdopa u ero
coenuHeHuil. ocpopHbie
yaoOpeHust

29.01

60

61

62

[IpakTuyeckas pabora Ne 6.
Pemenne skcriepuMeHTaNIbHBIX
3aja4 o reme "A3ot u dpocdop u
WX COCIMHEHHUS"

VYrinepos: Hax0KJI€HUE B IPUPOJIE,
AJUTOTPOITHBIE MOTU(PUKAIIHH;
¢bu3znueckrue 1 XuMHU4YeCcKHe
CBOMCTBA, IPUMEHEHNE

Oxcun yrnepona(ll), oxcun
yraepoaa(lV), yronpHas kucinora u
e€ comu

31.01

2.02

5.02

63

Pemenue 3aa4 pa3jInNuYHbIX TUIIOB

7.02

64

Kpemuuii: HaxokIeHUe B IPUPOJIE,
CrocoObl MoTydeHus, Pu3nueckue
Y XMMUYECKHE CBOWCTBA

9.02




65

Oxkcua kpemuaus(1V), kpemauneBas
KHCJIOTA, CHITUKATHI

12.02

66

IIpuMeHeHne KpEeMHUS U €T0
coenunenuii. CTEKII0, €ro
II0JIy4Y€HHUE, BU/IbI CTEKJIA

14.02

67

68

Pemenne 3a/lav pa3JIMYHbIX THUIIOB

Cucremaruzanys 1 00001eHe
3ganui o treMe "Hemeramier"

16.02

19.02

69

70

71

72

KonTponbHas padota no teme
"HemeTtansr"

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OIMNOOK

ITommoxeHrEe METAIIOB B
[Tepuoanueckoii cucreme
XAMUYECKHUX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

O6mue dpuznyeckue cBOcTBa

MCTAJlJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB
B 6BITy 1 TCXHHUKC

21.02

26.02

28.02

1.03

73

Crnnasel MetamioB. Koppozus
METaJIOB

4.03

74

75

Pemenure 3amau pa3nuvHBIX TUIIOB
DNEeKTPOXUMUYECKUN P

HanpspkeHui Metamo. Oomue
CIOCOOBI OJTYYECHHUSI METAJIIOB

6.03

11.03

76

7

OO6mas xapakTepuCcTUKa METaNIOB
|A-rpynmst [leprogunueckoit
CUCTEMBI XUMHUYECKHUX DJIEMEHTOB.
Harpuii u xanuii: nonydyeHue,
¢buznyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEIIECTB U UX COCIUHECHNN

OO01mas xapakTepucTUKa METaIOB
IlA-rpynmns! Ileprnoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUK: [TOJy4YEHHUE,
¢busznyeckrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEIIECTB U UX COCIUHECHUN

13.03

15.03




78

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

18.03

79

AJIOMUHUI: IOJTyYEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

20.03

80

81

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATIOMHUHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS,
WX IPUMEHEHUE

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

22.03

3.04

82

[IpaxTnueckas padora Ne 7.
Pemrenue skciepuMeHTAIbHBIX
3a71a4 1o reMe "MeTasibl TNIaBHBIX
noarpymn"

5.04

83

OOmas xapakTepuCTHKA METaJLIOB
no6ouHbIX oarpymm (b-rpymm)
Ilepuonuyeckoii cucTemMbl
XUMHUYECKHX 3JIEMEHTOB

8.04

84

dusnueckre 1 XUMUYECKUE
CBOICTBA XpOMa M €ro COCIMHEHUH,
HUX IPUMCHCHUC

10.04

85

86

87

88

Baxkueiinue coequHeHUS
Maprasia. [lepmanranar kanus, ero
OKHUCJINTENbHBIE CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

du3znuecknue U XUMHUUECKHUE
CBOMCTBa M€Y U €€ COCAUHECHUH,
HX IIPUMEHEHUE

du3nyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €r0 COSIMHEHUH,
HX IIPUMEHEHUE.

' apOKCOKOMILIEKCHI IMHKA

12.04

15.04

17.04

19.04

89

[TpakTrueckas padota Ne 8.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 o teme "Metasuibl
moOOYHBIX moArpymm"

22.04

90

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

24.04

91

O0001IeHYE ¥ CUCTEMATU3 AU

26.04




M3YYEHHOTO MaTepHalia 1o TeMe
"MeTtayuier"

92

93

94

KonrponsHas pabora o Teme
"Metaibt"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMNOOK

Ponb xumun B obecrieueHUN
YCTOWYHBOTO Pa3BUTHUS
yenoBeuecTBa. [loHsTHEe 0 HAYYHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB

3.05

6.05

8.05

95

Hay4nsle npuHIAIIBEI OpraHu3anuu
XUMHUYECKOIO ITPOU3BOJCTBA.
[IpombliIeHHBIE CITOCOObI
IIOJIy4YEHUS] BaKHEUILNX BEILECTB

10.05

96

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlel Cpeibl U €ro
MOCJIE/ICTBUS

13.05

97

98

99

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA
Xumus nuiy. Poias Xxumuu B
o0ecneYeHNH MUIICBOM
0e30IMacHOCTH

KocMmeTrnueckue u naproMepHbie
cpenctBa. beiToBas xumus

15.05

17.05

20.05

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTePHUAIIbI

22.05

https://resh.
edu.ru

101

102

XUMHA B CEITLCKOM XO3SICTBE.
Opranuveckrie 1 MUHEPATHHBIC
ynoOpeHus

CucremMatusamnus 1 00001IeH1E
3HAHUH 110 TeME

24.05

27.05

https://resh.
edu.ru

https://resh.
edu.ru

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 11 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»
Xumus, / 10 xknace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., JIEBkun A.H.,

AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

Jlono/THUTEIbHBIC METOAUYECKHE MATePHAJIbI:

Xumus. 10 knace. YrayOneHHbld ypoBeHb. YueOHuk - Kysnernosa H.E.,

I'apa H.H., Tutoa .M.

Xumus. 11 knace. YraoyOnennsiit ypoBenb. YueOHuk - Kysnenosa H.E., I'apa H.H., Turosa

.M.

METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA

http://window.edu.

ruhttps://resh.edu.ru

3notHuKOB J. I'. XUMHUUYECKU IKCIEPUMEHT KakK CrielupUIecKuil MeTo

obyuenus // [lepoe centsiops. — 2007.

Momuanosa I'. H., CHactuna M. I'. KojimuecTBeHHBIE OTHOIIICHHUS B

xuMuH // XuMus st mroiabHUKOB. — 2020.

. Xumus. Penienne 3ajanuil OBBIILIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH.

Kak momyunts MakcumanbsHblii 6amut Ha EI'D: yue6. nocobue / A. A. KaBepuna,

I'. H. MonuanoBa, H. B. Ceupunenxosa, C. B. CraxanoBa. — M.: Untennext-LienTp
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bubaunoreka ITOK https://m.edsoo.ru
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