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MNOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpeaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (enepalbHOM  00pazoBaTENbHOMN
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepanibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTusl BocniuTanus B Poccuiickoit ®enepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4eHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BaHO
obecrieunTh 0011€00pPa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO JIISl afanTalui UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HHM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHs B oOpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIy4aeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

e uyHPOPMALMOHHO-METOIMYECKas, pealn3alus KOTOpol obecreynBaeT MOJydYeHHE
IPEJICTaBICHUS O LEsAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOoTopas peycMaTpuBaeT oTpesieNICHUE:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIILHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI 00yJaroIuxcss B paMKax HTOrOBOHM arrectauuu B (oOpMe €IUHOro
roCyapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAeT MHBApUAHTHOE MPEIMETHOE CO/EepKaHue, 00s3aTeIbHOE I U3YUEeHUs
B paMKax OTAENbHBIX Hpoduiel, npeaycMaTpuBaeT  paclpeneieHue U
CTPYKTYpUPOBAaHHE €ro IO KiaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpeMEHHU, peKOMEHIYEMOTO ISl U3YUYEeHHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BAaTEIbHOCTh H3Y4YEHHUS Y4eOHOro Mmarepuana cC
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU IJIAHUPYEMBIX Pe3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JIEHCTBUN O0Oydarolmerocss IO OCBOCHHUIO COJEp)KaHUA
npeaMera.

I[ITo BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe II0 XUMHUM I[PEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH coep kaHusl yueOHOro nmpeamera «XUMHUs» 0CcTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH TOJOkeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucTtemMe qu(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHoOro oopasosanus. B 31oil cs3u
U3y4YEHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromIuxcs, BbIOpaBIIMX
onpeAenéHHbIi MPopuiib 00yYeHHsI, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpPEeIHEro OOIIero 00pa30BaHUS HU3YYEHHE MpeaAMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00YJarOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3AIUN YIeOHOTO
Tpyla W  OO0OOMEHHBIX CMOCOOOB  ACATEIBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocTaBisiomuyMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBIISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/eNIeHNU TOJIX0J0B K OTOOPY M CTPYKTYpPHON OpraHM3alMd COAEpPXaHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yIIIyON€HHOTO YPOBHEH M3ydeHUs MpeMeTa.

OcHoOBy cozepxxkanusi KypcoB «Opranudeckass xumus» U «OOmmas v HeopraHudeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbliMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJMHEHUH HAa OCHOBE PACUIMPEHHS U YrIIyOJCHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEAKLHUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XUMHUYECKUX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHSIETCS C
TOYKU 3pEHHs] DPHEPreTMYECKHX HM3MEHEHHH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHKEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCax U ANEKTPOIIN3E PacIliaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHM INpPU PACCMOTPEHHUU pPEaKLMOHHOMN
CIOCOOHOCTH COCMHEHUH ylenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaxIuii.



Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJep’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeaIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa s KIAaCCOB XHUMHUKO-(PU3HMYECKOro
npoduist 00JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akLUEHT OyJeT cheiaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U JIPYTOE.

B 10 ke Bpems B coiep)KaHUU IMpeaMeTa il KIIACCOB XUMHKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeIbHBIN Bec OyaeT UMeTh OpraHHyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTb Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluy KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K TNpUMEPY, TaKu€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMNHJbI, OEJKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTABE M CBOMCTBAX IpPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIHOCTU MPOLECCOB (POTOCHUHTE3A, TbIXaHUS, TUILEBAPCHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METO/IOB TIO3HAHUSA U OTBITA MPAKTUUYECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SAX C y4yeOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nacteil «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii a3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mnpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpemHero oOmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENIEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOnE€HHOM YpPOBHE M3y4YeHUs
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJICTaBICHUN: O MAaTEPUATIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAaEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 00ecreYeHuN yCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA: B PELICHUU
npo0eM HSKOJIOTHYECKOM, SHEpreTMyeckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO IPUPOJIOTIOIB30BaAHUS, B hopmupoBaHUHI
MHUPOBO33pEHUS U 00IIeH KyIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTABIECHUII O CTPOCHHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMax, 00 00Iux
HayYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO IOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKMX 3HAHWM I OOBSCHEHHS KIIOYEBBIX HACH uU mpoliem
COBPEMEHHOW XWMHUH, ANl OOBSCHEHUS W TPOTHO3WPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA HKOJOTHYECKON
0€e30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOW C XHMHYECKUM TIPOU3BOACTBOM, HCIIONIB30BAHHEM U TEepepadOTKOM
BEILIECTB;

yrayOleHne TPeACTaBICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pcairsanun IIE€PBOOYECPCAHBIX BOCIUTATCIBHBIX MW Pa3BHUBAIOIINUX (I)YHKHI/II‘/'I
HCJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPECIMETa «XHUMHS» Ha

yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKHME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBJICHUH MPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIECJOBAaHUN B
XUMHH, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMo0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0pPOBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHHMH U HABBIKOB pPa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  HpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OOmiee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I W3YYEHUS XMMHU Ha YIIIyOJIEHHOM YpPOBHE
cpenHero oduiero oopazoBanus, coctanisieT 136: B 10 kiacce — 68 yacoB (24aca B HeZeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMMH.

[lpenmer W 3HAYeHWE OPTraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XMMUYECKas CBS3b B OPraHMYECKHX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranudeckux BeuecTs. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHU4YECKUX COEAUHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIUYHBIX BHUOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wu3oMepumu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opraHndeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremaruueckas HOMEHKJIATypa OPraHUYeCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEaKLMM 3aMELICHUs, U30MEpU3aluu, IeTUIPUPOBAHN,
HUKJIA3a0UM, TUPOJU3a, KpekuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUud
PaaMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0ATKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyNl alkeHOB, SP>-TMOpHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIHWHM IPUCOCIWHEHHMS, 3aMEIICHHs B -
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3auuu U okucieHusd. IIpaBwio MapkoBHHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.



Ankamuensl.  Knmaccudukanuss — ankaaueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHEIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsiKEHHBIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI oTy4eHus U MPUMEHEHNE aJIKaIuEeHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KUCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiMu Ha TPOilHYIO0 cBA3b. CHOCcOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMartudeckue yrieBoopoabl (apeHsr). 'omomornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH30I1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUu HTPUCOSAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 opueHTHPYIOLIEM IEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIHHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U [PUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHUECKUH), prudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIly, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO  pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Hcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEeBpallleHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPa
NepMaHraHata Kajusi, B3alMOJCHCTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHAapY)XCHHE yIriIepoja W BOJOPOJA B OPraHHYECKUX BEIIEeCTBaX,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMace, KaydyyKoB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonornueckuii ps, odmas Gopmyna, u3oMepus, HOMEHKJIATypa U KJIacCH(pUKaIIUS.
du3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UIECKUX M XUMHYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPTaHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklusl Ha MHOroaToMHble cnupthl. [IpencraBienue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBre Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoicTBa (peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHue (eHona.
®enonopManbaeTHAHAS CMOJIA.

KapOoHuibHblE COCTUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmas ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUEe albJeruioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pusndeckue CBOICTBa OIHOOCHOBHBIX
IpelebHBIX KapOOHOBBIX KHUCIOT. BOmOpOoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHsTHE
0 IIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NTUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie ¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIEIOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, Trajakrosa, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX W  albJErHJAHONW TpYII, CHOUPTOBOE H
MOJIOUHOKHKCHOe OpoxeHue. [lpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mnpupone u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1emnoso3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmajia, TJIUMKOI€Ha U Lesuioyio3pl. PDuisnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHYECKHE
CBOICTBa IIEIITIOI03bI: TUAPOIIN3, TTOTydeHHe 3PUpoB 1eUTt0n03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHHUS BEIECTB W UX MPEBPALIEHUIl: PacTBOPUMOCTh
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJEHWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3THIIOBOTO
CIIMpTa B albJeruJ] Ha PaCKAJIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), KAUeCTBEHHbIE PEaKI[UU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rupokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 33/1a4 10 TeMaM «Crupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIC aMMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmias ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pusmdeckue CBONMCTBA. XMMHYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCa0TOM. CoaM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CTtpoeHue aHwivHa. BzaumHoe
BIMSTHUE TPYII aTOMOB B MolleKysie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KavectBennple peakuun Ha aHWwinH. CrocoOBl MOJydeHHsS] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TNPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHH, pPEaKIus IOJIMKOHICHCAIHNH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIM3
NENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAsE U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypauus OeKOB IpPU HarpeBaHMH, I[BETHbIC pEaKIUM Ha OCNIKU, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

BbicokOMO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoJyeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJMKOHICHCAIINS.

[TonmmumepHbie MaTepHabl. [Inactmaccel (monuaTHIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXIJIOPHU]I, HOJMCTUPOIL, MOJMMETUIMETAaKpUIaT, MOJIMKapOOHATHI,
nonudTHIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHbIE (XJIOMOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a, AlleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPOINPOBOAISIINE
HOJMMEpHI, OnopaszinaraeMble OJIUMEpPHI).



DKCcrepuMEeHTaIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IMPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

PacuérHble 3a1aun.

Haxoxnenue MonexyasipHOi GopMysbl OPraHU4eCKOro COSIMHEHHs IO MacCOBBIM J0JISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU WU/WUIN UCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJTy4YEHUS,
onpeJieJICHUE JOJIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHHe, HW3MEPEHUEe, IKCHEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEHIeCTBa, (PU3WUYCCKUEC BEITMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPOGHBIA THUI IMHUTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOIOTHs: NMUILEBbIE MPOAYKTHI, OCHOBBI PAl[MOHAIIBHOTO MUTAHHUS, MOIOIINE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil anemMeHT. M3oronsl. CTpoeHHe 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOLYPOBHH. ATOMHBIE
opoOutanu. Knaccupukanus XuMHYECKHX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB II0 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalMd aTOMOB JIIEMEHTOB
MEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYeCKuX diaeMeHToB [I.W.
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHAa M llepmonnueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

XuMHU4decKkasi CBsA3b. BUABI XMMHYECKOM CBS3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuo/a).

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

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

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbl. [IpeacraBieHne 0 KOJTOMAHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaiusi. HacelllleHHble ¥ HEHaCBIILIEHHBIE  PaCTBOPHI,
pacTtBopuMocTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB. |pHBHANIbHbIC HAa3BaHUS
OT/IENbHBIX MPEJCTABUTEICH HEOPTraHUIECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHNIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPALICHUS SHEPTUU IMPU XHUMHUYECKHUX
peakusix. TernoBblie 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMoXuMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, € 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aropsl.

OOpatumbie u HeoOpaTHUMble peakuuu. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XMMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTpAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponauTnueckas aucconuanus. CuibHble W crnabble  2NeKTponuThl. CTeneHb
nuccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEHMTpalibHasl, 1eno4yHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHUCIEHHS M BOCCTAHOBJIEHUS. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TPHUCYTCTBUU KaTalu3aTopa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MpOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiuioB B Ilepuogmueckoil cucreMe xXuMu4eckux dieMeHtoB /[[.H.
MengeneeBa W OCOOCHHOCTH CTPOEHHS HX aroMmoB. (DuiznyuecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMUA C METAJUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl MmomydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeme KHCIOPOACOAEpIKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBINIJIEHHBIE CIIOCOOBI MOTyYEHUS TajJoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEIUHEHH.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJXYYEHUS KHCIOpPOJa.
OusnuecKkue M XUMHUYECKHME CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl U
HEPOKCHIBI.

Cepa. Haxoxxnenume B mpupoje, CIOCOOBI MONy4eHUs, (U3MUECKHEe U XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxknenue B mpupojie, CHocoObl MONy4YeHHs, (PU3MUECKHE U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupojae, crnocoObl MoiydyeHus, GuU3NYEeCKue U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, ¢ochopnas kucmora u e€ Coiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpuUpoe. AIDIOTporHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTBHIX BeEHIeCTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoaa(ll),
okcupa yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHHs, (U3HUYecKue M XUMHUYECKUe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUeBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ro MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMCTBa METAIJIOB.
[TpumeHeHne MeTaIIOB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METaJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPI U, dIEKTpoMeTauTyprus. [loHsTHEe 0 KOppo3un
MeTalioB. CrocoObl 3aIIUTEI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cucTEMBbl XUMHYECKHX
DIIEMEHTOB. MarHuii u KanblMid: TMOodydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHHA: TIOJy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA AaTIOMHUHUS,
TUPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mHoOouHbix mnoarpymnm (b-rpymm) Ilepuonngeckoii
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIbI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrbl u OUXpoMaThl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne u MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA.



®u3nyecKue U XMMUYECKUE CBOMCTBA KeJie3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI 1
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyyenne u npumeHenrne
MeIU U €€ COCIMHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne uHKa U ero CoeIMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M UX NPEBPAILCHUM: H3ydeHUE
0o0pa310B HEMETaJIOB, TOpeHue cepel, Qocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTalibl M CIUIaBbl», B3aWMOJCHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIIOT U IIeJIoueld, KaYeCTBEHHBIC PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3aMMOJICHCTBUE THIPOKCHIOB AJIFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHuEe SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTMHECHU», «MeTauTbl TTIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponb xumun B obecriedeHUN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE 0 HAayyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbliieHHbIC
CIoCOObI MOMYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00eCIIeYeHIHN SHEPreTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia HMCHoONIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XvMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B oOecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

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

XumHus B CEIBCKOM X03siiicTBe. OpraHnuecKiue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIEKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO M3 BEHIECTB HMMEET MpPHMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CI OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOW JOJEW pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJM BBIXOJIAa MPOJIYKTA PEAKIIUUA OT TEOPETUUECKU
BO3MOKHOTO.

MexnpeagMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBSA3€H MpU U3ydeHUH 0O0Iel M HEOPraHM4YeCKOW XUMUU B
11 xmacce ocymiecTBiIseTcs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0mue ecTecTBEHHO-HAay4yHbIE TOHSATHUS: SIBICHHUE, HayuHbIM (akT, rumoresa, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUS, TEePUOJUIHOCTh, HAOIIOJEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJOAaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKHI YPOBEHb, BEIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouochepa, MeTrabOIU3M, MaKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTBHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus:: XuMHU4eckasi MPOMBIIIIEHHOCTb, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SHUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJICKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

B coOTBETCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOAOM B CTPYKTypE JIMYHOCTHBIX
pe3y/IbTaTOB OCBOCHMS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONIUMUCS POCCUNUCKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPENEICHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXcCs
PYKOBOJCTBOBATbCSI IMPUHATHIMU B OOILECTBE IMpaBWIAMU M HOPMaMHu IOBEACHMS; HAIUYUE
IIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHbIE
TUTaHBIL.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTbITa [TO3HABATEIBHON U MPAKTUYECKOMN JesATeIbHOCTH 00y4aroUXcs B MPOLECCe peaanu3alun
00pa3zoBaTenbHON e TETHHOCTH.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTH
OTIbITA MO3HABATEILHON U MPAKTHUECKON EATEIIbHOCTH 00YUYalOMIMUXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM 1eATEeIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:kiaHCcKOro BOCIIUTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSIKY;

MPEJICTABICHHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTHU MPH CO3JIaHUH YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



LEHHOCTHOTO OTHOLIECHHMS K HMCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YB@KEHHsSI K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHUH M TMPAKTHUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJUTENIbHBIX HAOIIOJACHUIA,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, ITUUECKOr0 MOBE/ICHMS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBJICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLIEHUBATH CBOE IOBEJECHHWE W IOCTYNKUM CBOMX TOBAPULIEH C TO3ULIMUH
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUNA OCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU, B TPYIOBOM 1€ TENbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYABHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YINOTPEOJIEHUS aIKOToJId,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrHX BUAAX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIIEHUU MPaKTUYECKUX 3a/Jad COLHaJIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO0 Mpodeccuil pa3inyHOro pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHHUS K TPYY, JTIOASIM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUHM OOpa30BaHMs,
Oynymieil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTHYECKH I11e71eCO00Pa3HOro OTHOILIEHUS K MPUPOJIE KaK MCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa dKOJOTHYEeCKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEIBI;

0CO3HAHMsI HEOOXOMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIs1 pellIEHHs] BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

aKTUBHOT'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYXarollel NmpupoaHOMl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArOoNpUSATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpeapUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B



II03HABATENIbHOM, KOMMYHHKAaTUBHOHN M COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00I11€CTBEHHOMN NPaKTHKY;

NOHMMaHH CHeUM(UKA XUMHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH I COBPEMECHHON NHMBWIM3AIWU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBl, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPEBOH,
SHEpPreTUYecKoil, MNHUIIEeBOM U HKOJOTMYECKOd Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
0o0ecre4eHny yCIOBUM YCIIEHITHOTO TPYAA U SKOJIOIMYECKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS AJIS peLieHus npolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLHsIX;

MHTEpeca K TO3HAHUIO, UCCIIE0BATENBCKOM ACSITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHU C JKMU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax mpodeccHoHaTbHON
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHUS MPOTpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIAMCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEprus, SIBIEHUE, MpOoIecC, CUCTeMa, HAyYHBIH (akT, MPUHIUI, TMIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHbIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yJaroImuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBUS B I103HABATEIbHOH U
COIIMAIbHON NTPAKTHKE.

MertarnpeMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.



ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JIOTHYeCKHE TeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEAENATh LEIN JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM MX JOCTUKEHMUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJB30BaTh IIPU OCBOCHHMM 3HAHMKM IPHUEMBI JIOTMUECKOTO MBILIUICHHS: BBIICIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOILIUE MOHITUS Il OOBSICHEHHSI OT/ICIBbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIE CBA3U MEXKY U3y4acMbIMU SIBICHUAMM;

CTPOUTH JIOTUYECKHE PpACCYXKJIEHUS (MHAYKTUBHbIC, J€AyKTHUBHBIC, I10 aHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

OPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MOJIeJH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUYECKHUX PEAKIIHUI.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX HHGpopManuy (Hay4HO-TIOMYJSIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbI IpU IOHCKE M O0TOOpe
nHpopmaIu, He0OXO0AMMOM TSl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHN (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);



UCTIONIb30BAaTh HAyYHBIM S3BIK B KAueCTBE CpEICTBa NpH padoTe ¢ XUMHUYECKOH
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKHe W MaTeMaTW4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCTIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISTHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelCcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI B XOJI€ JUAJIOTA W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOM TMPEAJIONKEHUS OTHOCUTEIHHO BBITOIHEHUS
MpeJI0KEHHON 3a1auH;

BBICTYNIATh C MpPE3EHTalUeN pe3yabTaTOB MO3HABATEIbHOM IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPU  BBITOJHEHUH XHUMHYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, WU (POpPMYIHpPOBATH BBIBOJBI MO pe3ylbTaTaM MNPOBEAEHHBIX
MCCJICIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUS U OOMEHAa MHCHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y'leﬁﬂble JelcTBHUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 33aJauyd, KOHTPOJIMPOBATh M M0 Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBHINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX pElIeHUs ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEUIECTBAX M XMMHUYECKHX DPEAKIMAX; OCYIIECTBIIATh CAMOKOHTPOJb JIEATEIBHOCTH HA OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTrHble pe3yabTaThl OCBOGHUS MPOrpaMMbl IO XMMUHU Ha YriyOJIEHHOM YpOBHE Ha
YPOBHE CpeIHEro oOILero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUs» HaydHblEe 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, MHTEPIpETAlUN U
peoOpa3oBaHnI0 3HAHUM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B pa3lMYHbIX YYEOHBIX CHUTYyalUsX, a TaKkXKe B PEaJbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme mo XMMHMM NPEAMETHBIE PE3YJIbTaThl NPEACTABIEHBI I10
roJiaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe U 3HAYCHHH OPTaHUYECKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEYCHUH YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA B
pemIeHNH MPOoOJIeM SKOJIOTHYECKOW, IHEPTeTUYSCKON M THUIIEBOW O€30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEPHANiOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOECICUeHUU
paIroHaIbHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUSI M OOIIEH KYyIbTYpHI
YyelloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOAHON Cpelie;



BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HaHHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, AApO M DJICKTPOHHAasA 000J104Ka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,
(dyHKUMOHANBHAS TPYIIA, paguKal, CTPYKTypHbIe (GopMyisl (pa3BEpHYTHIE, COKpallEéHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHAs (FeoMEeTpUuYecKasi, ONTHUYECKas),
HU30MEpPbI, TOMOJIOTUYECKUN PpsJZl, TOMOJIOTH, YTIEBOJOPOAbI, KHCIOPOA- M a30TCOAEpIKallue
OpraHUYECKHUEe COCIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuid 3akon JI. M. MenneneeBa, Teopusi CTpOCHUSs
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB, 3aKOH
COXpaHEHMS U TPEBpaAllCHHs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlllie B OCHOBE MMOHUMAaHUS
IPUYMHHOCTY UM CHCTEMHOCTH XHMHYECKHMX SBJICHHM; TMpeACTaBIEHUS O MeXaHH3Max
XUMHYECKMX peaklUuid, TEepMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dekTr, opueHTaHThl | 1 |l pona); dakronornyeckue cBelIeHHs O CBOMCTBAX,
COCTaBe, OJy4YEeHUH U 0€30I1aCHOM MCIOJb30BaHUHU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMMX HAYYHBIX TNPUHIMIAX XHUMHAYECKOTO
MPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAaHOIA, TEPEPadOTKH HEPTH );

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHIATUN, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBA, CTPOSHUS U
CBOICTB OPraHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHU4YECKUX BELIECTB;

COCTaBJSITh ypaBHEHUS XHMHUYECKHUX peakUMid UM pacKpbplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IOCPEACTBOM  COCTABIIEHUS  DJIEKTPOHHOTO
OamaHca AITHX peakUMd, peakuuii HOHHOro oOOMeHa IyTEM COCTaBJI€HHUS WX TMOJNHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBAaTh MOJIEM MOJIEKYJ OPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUM  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAJICKHOCTh U3YYCHHBIX OPTaHUYECKIX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoauTh TpUBHAIHHBIE HA3BAHUS
JUIS  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITHUJICH, aleTWIEeH, TOJIyoJ,
[JIMLEPUH, DJTUJICHTINKONb, (eHon, QopManbaerua, amneTanbIeru, areToH, MypaBbUHAas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEMHOBAas, MaJIbMHTUHOBAs KHCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU3OBaThb COCTaB, CTpPOCHHE, (HU3HUECKUE U

XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTaBUTENEH pPa3InYHbIX KIACCOB OPIaHUYECKUX BEILIECTB:



QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJHEHOB, AJIKWHOB, APOMATUYECKUX YTJIEBOJIOPOIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTUHEHUI U aMUHOB, AMUHOKHUCJIOT, OETIKOB, YTIIEBOAOB (MOHO-, IU- M MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBS3b MEXAY HHUMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHMYECKMX COEAUHEHMH OT KpaTHOCTU M THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJAQJICHHUA CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HaONIOJCHWH, W3MEpPEHUH, MOJCIHPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSATh OCHOBHBIE  ONEpAlil  MBICIUTEIHHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEMAaTH3alUIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /Il M3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0Oojiee OCO3HAaHHOTO
MOHMMAaHUS CYITHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCHOJIH30BaTh CHCTEMHBIC 3HAHHS IO
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHHUM, HMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPO.LY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOIUTH PACUYETHl IO XHUMHUYECKHM (opMmylraMm U
YPaBHEHMSIM XMMHUYECKUX pEeaKIHil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHYECKOW (hOPMYIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3MLUMN
HKOJIOTUYECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENBbHOCTH
YEJIOBEeKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIL30BATh TOJYUYEHHbIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUM: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCHEPUMEHT (TIOJIyYe€HHE U N3yUYeHHE CBOMCTB OPraHNYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellleHne HSKCHEPUMEHTANbHBIX 33/Jad 10 PACIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOmo/ieHeM TpaBuil  Oe3omacHOro  oOpalleHHss C  BeHIeCTBaMH U JIAOOPaTOPHBIM
o0opynoBaHuem, (opMyIUpOBaTh IeNIb HMCCIECIOBAHUsSA, NMPEICTABIATh B pasiIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHU:

coOuro/1aTh MpaBHiIa HKOJOTHYECKU IIeJIeCOO0Pa3HOTo MOBENEHHUs B OBITY U TPYJOBOM
JeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTIKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JAEWCTBUSI HAa JKUBBIE OpraHU3Mbl OMNpeeIEHHBIX
OpPraHMYeCKUX BEIEeCTB, HOHUMas cMbIch nmokazatens [1JIK;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPUMEHEHHS  OpPraHWYECKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;



c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIH TMOUCK XUMHUYECKOMN
uH(pOpMAallMK B PA3IMYHBIX HCTOYHUKAX (HaydyHas W ydeOHO-HAy4dHAsl JUTEepaTypa, CpelacTBa
MaccoBoil umHGpopMmaiuu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIIEHHON y4eOHOI
3a7a4en.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs
OTpaXKaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN: O MAaTEPHAIILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y T03HABAaEMOCTH SIBJICHUM MPHUPOJBI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOTO Pa3BUTHSL, B PELICHUU MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYeCKOW W TMUIIEeBOM OEe30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAaHMM HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECHEUCHHH  PAIMOHAIBHOTO
MIPUPOJIOTIONL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOMICH KYIbTYPHI YEJIOBEKA, a TAKIKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHSTHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXJAEHHOE COCTOSIHHS aroma, T'HMOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeTaJIn4yecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi peméTKka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMAINS, CTENEHb JUCCOLMAIMM, BOJOPOJHBIA  TOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XUMHUUECKON peaklnu, CKOPOCTh XHMHUECKON
peaKkIuu, XUMHYECKOe paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHUSl DIIEKTPOIUTHUYECKON
auccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUsS W TPEBpAIIECHUs YHEPTUM MPH XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICWCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUE€ B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM ¥ HaJMOJICKYJIIPHOM YPOBHSIX; TMPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
NpPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CUCTEMax;
(haKTOJIOTUYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, MOTYYEeHUH U 0€30MMaCHOM HCTOJIb30BaHUN
BOKHEUIIIUX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOW JESITEIIbHOCTH YEeJIOBEKa,
00IIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKN TOHATUN, YCTaHABIUBAThH
WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TOHSATHS TPU OMHMCAHUH HEOPTaHWYECKHX
BEILECTB U UX IPEBPALLECHHUI;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XWMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaiibHble Ha3BaHMsI OT/ICIbHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHSI OTPEIEIATH BAIGHTHOCTh U CTENIEHb OKUCIICHHS XUMHUYECKUX
DIIEMEHTOB B COEAMHEHHSIX, BHUJ XUMHUYECKOW CBSI3U (KOBaJIeHTHAasl, MOHHAs, MeTaJlIn4yecKas,
BOJIOPO/IHAS ), TUIl KPUCTAJUTMYECKON PEIETKY KOHKPETHOTO BEIIECTBA;



c(OpMUPOBAHHOCTh YMEHMSI OOBSCHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIM
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE PEaKLUUU IO Pa3IMYHBIM MpPU3HAKAM (YUCIY U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakiuu, H3MEHEHHUIO CTENEHEH OKHUCIIEHUS JJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IJIs KIIAaCCU(PUKALUU U3Y4aeMBbIX BEIIECTB U XMMHUUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBbICH Mepuoguueckoro 3akona JI. W.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB U HOHOB
XAMHMYECKHUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MenpeneeBa, UCMOAb3YsI NOHATUS «IHEPrETUYECKUE YPOBHUY», «IHEPrE€TUYECKUE TMOLYPOBHUY,
«S-, p-, d-aromHbIe OpOWTANN», «OCHOBHOE M BO30YKIEHHOEC SHEPreTHUCCKUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
coeMHEeHU# 1o nepuojam u rpynmnam [lepuoguueckoit cucremsl J[. 1. MenneneeBa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATh) OOMIME XHUMHYCCKHC
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEXy HEOPraHUYECKMMU BEIIECTBAMHU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATh CYITHOCTh: OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeCTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHWH; peaxiuit
TUAPOJIN3a; PEeaklMii KOMIUIEKCOOOpa3oBaHUs (Ha TpPUMEPE THUIPOKCOKOMIUIEKCOB IIMHKA H
AIIOMUHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuMii ¢ Yy4ETOM HX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKON pEaKIMu B 3aBHCHUMOCTH OT PA3IMYHBIX (DAaKTOPOB, & TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHAEM BHEIIHUX Bo3nencTBuil (nmpuniui Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
MPOMBINIJICHHOTO TIONYy4YEHUS] CEepHOW KHUCIOTBhI, aMMHakKa, OOIUue HaydHble MPUHITUIIBI
XUMHUYECKUX TPOM3BOJCTB; I€€CO00Pa3HOCTh TMPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B
MIPOMBINIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOU 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHWe, UW3MEpEeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajdbHbI U
MBICJICHHBIN), UCITIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPHUMEHSTh 3TH 3HAHHS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWMUYECKHX SIBJICHUU,
MMEIOILUX MECTO B PUPOJE, TPAKTUUECKON IEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 0o0Jiee OCO3HAHHOTO
MMOHUMAaHUA MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MIPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TMOHATHI «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAST KOHIICHTPAIIUs»; MACChl BEIIeCTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO M3 YUYACTBYIOIIMX B PEAKINU



BEIIECTB; TEIUIOBOTO 3(pdeKTa peakuu; 3HaUeHUs BOJIOPOAHOIO MOKa3aTels paCTBOPOB KUCIOT
M IIeJI0Yel ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMH; Macchl (00bEMa, KOJMYECTBA BEIICCTBA)
MPOJIYKTa PEaKIMK, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C OMpPEACIEHHON
MaccoBOM Ji0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); 10NN
BBIXO/Ia MPOJYKTa peakuu; 00bEMHBIX OTHOLLIEHUI ra30B;

c(OpPMUPOBAHHOCTh YMEHHUMW: CaMOCTOSITEIIPHO TUIAHUPOBATh M TPOBOJUTH XUMHYECKHUN
IKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TIOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BELIECTB C MIOMOIIbIO UHANKATOPOB,
U3Yy4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
OKCIIEPUMEHTABHBIX 3a/1a4 1Mo TemaM «Mertamib» u «HemeTtamnsl»y) ¢ COONI0ICHUEM TPaBHI
6e3omacHOro oOpaleHHus ¢ BEIECTBAMU U JTAOOpaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH
1eNlb HCCIENOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopatopHBIM 000pyIOBaHHEM, OOpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIIUSIMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IIeTIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS,
OKpYKalolllel TPUPOJHOW Cpeabl M JOCTHKEHUA €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OMacCHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEILECTB, NOHMUMAs cMbIca nokazarens [T1K;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHWKAX (HaydyHas W ydeOHO-HAy4dHAsl JUTEpaTypa, CpelacTBa
MaccoBoi uHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalIrio, NepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMN
3aJadeil.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HauMeHoBaHue pa3aenos " TeM Komriecreo racos JaeKTponHLIe
wn EpOrpAMMEI Beero Konrpoabusie Ilpakrunyeckune (uuppoBbIe)
padoThI padoThI o0pazoBare/ibHbIEC
pecypcbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opranuyeckoi xumuu. Teopus
11 CTPOEHMSI OpraHMYEeCKUuX coequHeHuit A. M. 4
byrneposa
Htoro no pazneny 4
Paznes 2. Yraesogopoasl
51 [IpenenbHbIe yTIeBOAOPOABI — AJTKAHBIL, 4
LUKJIOAJKAHbI
99 HemnpenenbHbie yrieBoaopoIbl: alKeHbI, 3 1
aJKaJUEHBbI, aJIKUHbI
2.3 Apomatndeckue yriieBoa0po bl (apeHbl) 5
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOJOB U X 5
' nepepadboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOA0B 4 1
Hroro no pazgeny 23 1 1
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 9 1
KapOonusbpHble COeTUHEHUS: allbIETUIbI U
3.2 keToHbl. KapOoHoBbIe KUCIOTHL. ClOKHBIE 16 1

s¢upsl. XKupsl




3.3 VriaeBonsl 6 1
Hroro no pazneny 31 1 2
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
4.1 AmuHbl. AMUHOKHCIIOTHL. benku 10 1 1
Wroro no pazueny 10 1 1
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA
5.1 BricokoMoONeKysipHbIE COSAMHEHMUS 1
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 5
11 KUIIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3jeioB U TeM
Ne /i Konrpoabusie Ilpakruueckne  (undposbie)
NMPOrpaMMel Bcero
paboThl paboThI oOpa3oBaTe/bHbIE
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenne atoma. Ilepnonnueckuit 3ak0H
1.1 u [lepuonnueckas cucreMa XMMUYECKUX 4
snemeHToB /1. I. Menaeneena
19 Crtpoenue BemniecTBa. MHOrooOpasue 9 1
' BEIECTB
1.3 XUMUYeCKHe peakluu 14 1 3
Wroro no pazneny 27 2

Paznen 2. Heopranuueckasi Xumusi




21

2.1 Hewmerayuier

2.2 Mertaisl 17
Wroro no pazueny 38
Pa3zgen 3. XuMus u KU3HL

31 MeToapl MO3HAHUS B XUMUHU. XUMHUA U 3
' JKU3Hb
Htoro no pazneny 3

68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Nen/m = Tema ypoka

[IpeameT u 3HaUCHUE OPTraHUYECKON XUMHH,
MIPEICTABJICHHE O MHOTO00Opa3uu
OpraHWYECKUX COCIMHCHMM. BXomHoi
KOHTPOJIb.

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BanenTHble BO3MOKHOCTH aToMa yriepozaa
XuMHYecKasi CBSI3b B OPraHUIECKHIX
coeuHeHUsIX. MeXaHu3Mbl 00pa30BaHHUS
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3eM

KoauuecTBO 4acoB

KonTpoabu

Bcero
ble padoThbI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHS

JIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

www.feior.edu.ru

www.feior.edu.ru

Teopust cTpoeHUs1 OPraHMYECKUX
coenuHeHuii A. M. Bytieposa

Buasr uzomepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUH
[IpencraBnenue o knaccuukanuu u
cucrematnueckas Homenkiatypa (IUPAC)
OpPraHUYECKUX BEIECTB

www.feior.edu.ru

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

CucremaTtu3zaiys u 0000IICHHE 3HAHUN TTO
TeMe

www.feior.edu.ru
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AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs,
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

duzndyeckre U XUMHUYECKIE CBOMCTBA
aJIKaHOB

Haxoxnenne ankanos B mpupoje. CriocoOsl
MOJIYYCHUS U IPUMEHEHHUE AJIKAHOB

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOKCTB, CIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

Pemrenne pacy€THBIX 3a/1a4 Ha ONIPEACIICHHUE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOIAIINX B €I0 COCTaB.
Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEME

AJIKEHBI: TOMOJIOTHYECKHUH psiJl, 001as
¢dopmya, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKkTypHas ¥ LUC-TPaHC-U30MEpHUs
AJIKCHOB

dusnyecKkue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
CriocoObI nostyueHus 1 IpUMEHEHNE
AJIKCHOB

www.feior.edu.ru

www.feior.edu.ru

www.feior.edu.ru

www.feior.edu.ru

www.feior.edu.ru

www.feior.edu.ru

11

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €T0

www.feior.edu.ru
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CBOMCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHUE
MOJIEKYJISIPHON (hOpMYJIIbI OPraHUYECKOTO
BELIECTBA

www.feior.edu.ru

13

14

15

AJKanueHbl: CONpsHKEHHBIE,
M30JIMPOBaHHbIC, KYMYJIHPOBAHHbIE.
OCc0OCHHOCTH AJICKTPOHHOTO CTPOCHUS
XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

CrniocoOblI MoTy4eHus U IpUMeHEHUe
aJIKaJleHOB

AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
buznyeckue cBoiicTa

XUMHYEeCKHE CBOMCTBA AJIKWHOB
KauecTBeHHbIe peakliui Ha TPOMHYIO CBSI3b
CriocoOblI oy4eHus U IpUMeHEHUe
AIIKUHOB

www.feior.edu.ru

www.feior.edu.ru

www.feior.edu.ru

16

Pemenne 3agad: pacu€rsl 10 ypaBHEHHIO
XUMUYECKON pEeaKun

Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110
TeEME

www.feior.edu.ru

17

ApEHBI: TOMOJIOTUYECKUH PsiJ, 00TIast
dbopmya, HOMEHKIaTypa. DIEKTPOHHOE
POCTPAHCTBEHHOE CTPOSHUE MOJICKYIT
OeH30I1a U TONIyoa, UX (PU3NYECKUe
CBOMCTBA

www.feior.edu.ru

18

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

www.feior.edu.ru




19

20

3aMCIICHUA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
MIPUCOCTUHEHUS, OKUCIIEHUE TOMOJIOTOB
OeH301a

OCco0EHHOCTH XUMHYECKHUX CBOMCTB
cTHpoJia

Pemienne pacu€THBIX 3a/1a4 Ha ONIPEACIICHHUE

MOJIEKYJISIPHOU (POPMYIIBI OPraHUYECKOTO
BeIIleCTBa

www.feior.edu.ru

www.feior.edu.ru

21

CriocoObl MOJTy4eHHUS ¥ IPUMEHEHHE apESHOB
['eneTnyeckas CBS3b MEKIY pa3IMIHBIMU
KJIaccaMu YIJIeBOIOPOIOB

Pacuérel Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTu3anus u 06001eHe
3HaHUH 110 TEME

www.feior.edu.ru

22

[Ipupoansiii ra3. [lonytHele HeDTAHBIE
rassl

KaMeHHBII1 yronb U NpOIyKTHI €70
nepepadoTKu

www.feior.edu.ru

23

Hedts 1 ctocobs! e€ mepepaboTKu.
[IpumeHeHre TpoAyKTOB nepepaboTKu
HePTH

I'eneTnueckas cBsi3b MEXAY pa3IMUHBIMU
KJIaccaM# YTJIeBOJIOPOIOB

www.feior.edu.ru

24

["asioreHonpon3BOIHEIE YTIIEBOIOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKITUN
3aMelleHHs rajloreHa

www.feior.edu.ru




25

JleWicTBue 1miemouei Ha
rajoreHInpou3BoAHbIC. B3anMopeicTeue
JUTrajJoreHajJKaHoOB C MATHUEM U [IMHKOM

www.feior.edu.

ru

26

Cucremaruzanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YrieBonopoasr"

www.feior.edu.

ru

27

28

29

KonTtponbHast pabora o Teme
"VYrineBonopoasr"

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, oOmmas popmyna,
CTPOEHHE MOJIEKYJI, N30MEepHs,
HOMEHKJIATypa, KJIacCH(PHUKAIIHS,
¢duznyeckue cBoicTBa

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

www.feior.edu.

www.feior.edu.

www.feior.edu.

ru

ru

ru

30

31

CriocoObI nostyueHus ¥ IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

[Tpocteie 3¢upbl: HOMEHKIATYpa U
U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKHX CBOICTB

www.feior.edu.

www.feior.edu.

ru

ru

32

33

MHOFO&TOMHI)IC CHI/IpTI)IZ STUJICHTJINKOJIb U
FJ'[I/II_[epI/IH, nux (1)I/ISI/II-IGCKI/IG U XUMHUYCCKUC
CBOMCTBA

CriocoObI MoTy4eHus U IpUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB

®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UIECKHE
cBoiicTBa. TOKCUYHOCTH peHOIa
XuMu4eckue cBoiicTBa (heHoa

www.feior.edu.

www.feior.edu.

ru

ru

34

CrniocoOblI MoTy4eHus U IpUMeHEeHue

www.feior.edu.

ru




35

denona

[IpakTuueckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"CrupThl ¥ heHoNBI"

www.feior.edu.

ru

36

37

38

Cucremarusanus U 0000IEHUE 3HAHUN 10
TEME

AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PSIIbI, 001mas opmyia,
W30MEpPUS U HOMEHKJIATypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKluu MPpUCOCAUHCHUA.

www.feior.edu.

www.feior.edu.

www.feior.edu.

ru

ru

ru

39

Peakiun okuciieHus 1 Ka4eCTBEHHBIE
pEeaKlMK aJIbJIETUI0B U KETOHOB.
CnocoObI MoTy4eHus anbAeTHI0B U
KETOHOB

www.feior.edu.

ru

40

O1HOOCHOBHBIE TIPEIENbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYJL.

N3omMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

www.feior.edu.

ru

41

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

www.feior.edu.

ru

42

Oco0eHHOCTH CBOMCTB MYPaBbHHOM
KHUCJIOTBI. MHOTO0Opa3ue KapOOHOBBIX
KHCIIOT

www.feior.edu.

ru




43

OCcoOEHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIAX
KapOOHOBBIX KUCIIOT

www.feior.edu.

ru

44

45

46

[TonsiTHe 0 MPON3BOIHBIX KapOOHOBBIX
KHUCIIOT

CriocoObI mosTydeHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

CrnosxHbIe 3()UPBI: TOMOJIOTHYECKUN PSIJI,
oOuras popmyna, ©U3oMepHs U
HOMCHKJIaTypa

dusnyeckre 1 XUMHYECKHE CBOMCTBA
3¢upoB.

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHHIO
XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe

www.feior.edu.

www.feior.edu.

www.feior.edu.

ru

ru

ru

47

MOJIEKYJISIPHOM (hOPMYJIIBI OPTraHUYECKOTO
BEIIIECTBA

www.feior.edu.

ru

48

49

[IpakTuueckas padora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Kap6onoBsie kuciaotbl. CioxHbIe dQUpbI"

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THAPOIH3)
Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIINX OCTATKN HEMPEAETbHBIX
KUPHBIX KHCIOT. XKHUpHI B Ipupoze

www.feior.edu.

www.feior.edu.

ru

ru




50

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
cuHTeTHYecKkux Morouux cpeacreax (CMC)
I'enernueckas cBsi3b yIIIEBOJLOPOAOB U
KUCJIOPOACOAEPKALINX OPTAaHUYECKUX
BEIIESCTB

www.feior.edu.

ru

o1

52

Pacuérr mo YpaBHCHHUAM XUMHUYCCKUX
peakuuii

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe

www.feior.edu.

www.feior.edu.

ru

ru

53

54

55

OO0m1as XxapakTepucTUKa YIJIE€BOJIOB U
Kiaccu(uKaius yriaeBooB (MOHO-, IU- U
TIOJICaxapHU Ibl )

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HAXO0XJICHHE B IPUPOJIC

[IpumeHeHHE TIIIOKO3BI, €€ 3HAYCHUE B
KUBHCACATCIBHOCTH OpraHnu3smMa

Jucaxapunapl: caxaposa, MaJlbTo3a U
nakto3a. Haxoxnenue B npupoje u
MIPUMEHEHUE JUcCaXapuJioB
[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYIL,
dbusznyecKkrue 1 XUMUIECKHE CBONCTBA,
MIPUMEHEHUE

www.feior.edu.

www.feior.edu.

www.feior.edu.

ru

ru

ru

56

Pemenne pacyeTHBIX 3a/1a4 Ha ONIPEICIICHHE
JIOJIA BBIXOJ1a MMPOIYKTA PEAKIINH OT
TEOPETHYECKH BO3MOKHOTO

www.feior.edu.

ru

57

Cucremarusanys 1 0000IeHNE 3HAHUHN 110
pasneny

www.feior.edu.

ru




58

59

60

KonTponbhas pabota no teme
"Kucnopoacoaepxariue opraHu4eckue
coeMHeHus"

AMUHBI: K1accuuKays, CTpoeHue
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3nYecKue CBOMCTBA
XUMHYECKHE CBOWCTBA Al (PaTHUECKUX
aMUHOB

AHUWJIMH: CTPOCHUE aHUIIMHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
am(aTHIECKUX AMHHOB

www.feior.edu.

www.feior.edu.

www.feior.edu.

ru

ru

ru

61

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtaenbHbIE PEACTABUTENN O-AaMUHOKHUCIIOT

www.feior.edu.

ru

61

XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TENTHAO0B

www.feior.edu.

ru

62

Benkn kak mpupoHbIe TIOTUMEPHI;
CTPYKTYpHbI O€JIKOB
XUMHUYECKHE CBOMCTBA OEIIKOB

www.feior.edu.

ru

63

64

A30Tcoz[ep>lca1une TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OuoJiornueckas POJb

[IpakTuueckas padora Ne 5. Perenue
AKCIEPUMEHTAJIBHBIX 33a4 10 TEME
"Pacno3HaBaHne OpraHUuYeCKUX
coenuHeHun"

www.feior.edu.

www.feior.edu.

ru

ru




OcHOBHbBIE TOHATUS XUMHUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U
METOJIbI UX CHHTE3a —IIOJIMMEPHU3aIvs U
65 HOTMMROHACHCAIHA www.feior.edu.ru
[Inactmaccel. YTunusanus u nepepadoTka 1
IIacTUKa
DnacToMepbl: HaTypallbHbII CHHTETUYECKHE
Kaydyyku. Pe3una
Bosokna: HaTypaibHbIe, HICKYCCTBCHHEIE,
66 cunrernueckue. [lomumepsl crienuaiTbHOTo 1 www.feior.edu.ru
Ha3HAYCHUS
[IpakTuueckas pabora Ne 6. Pemenue
67 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 www.feior.edu.ru
"Pacnio3HaBanue miacTMacc U BOJIOKOH"
68 HToroBast KOHTpoONbHAs paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 68 3 5
[TPOTPAMME
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne ara udpposbie
n/n Tema ypoxa Bcero Konrpoabnbie  Ipaxririeckite iyqennﬂ :)lﬁl?aionaTeﬂmee
padoTbI padoTbI pecypesr
Atom. CocTaB aTOMHBIX sJIep. XUMUYECKUI
1 31eMeHT. M30Tonbl 1

CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHCIIA

www.feior.edu.ru




Krnaccudukanus XuMHuecKUX 3JIEMEHTOB (S-,
p-, d-, f-a;emMeHTHI)

Pacnpenenenue 3neKTpOHOB 10 aTOMHBIM
opouTaIIM

DNeKTpOHHBIE KOH(PUTYpalluy aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM
COCTOSIHUH

DNEeKTPOHHBIE KOH(PHUTYpaIUy HOHOB.
DNeKTPOOTPULIATETLHOCTh

Ilepuoanueckuii 3axoH u Ilepunonnueckas
CUCTEMa XMMHYECKUX d1emeHToB 1. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHNYECKHUX IJIEMCHTOB U 06pa3y€MI)IX MU
IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAaM U
nepuojam

Buipl xumuueckoi cBa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBa3p. MexMOIIEKyIsIpHbIE
B3aUMOJCICTBUSA

BaneHTHOCTP U BaJIEeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM




[IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHMSX: COCTaB U HOMEHKJIATypa
BemecTBa MOJIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

10

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOJUIOUAHBIX PacTBOPAX
VcTuHHBIE pacTBOPHI: HACHIILICHHBIC U
HEHACBHIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU
pacTBOpOB

11

12

13

14

Pemrenue 3a1a4 ¢ MCIoOIb30BaHUEM TTOHATHI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna",
"MoJiipHasi KOHIIEHTparus'"

Knaccudukanus u HoMeHKIaTypa
HeOpFaHI/I‘IGCKI/IX BCIICCTB
Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
TEME

KonrtponsHas pabora o temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHIECKUX
anemenToB J[. . Menpneneera", "CtpoeHue
BemecTBa. MHOroo6pasue BemniecTs"”

Knaccugukaius XuMHUeCKuX peakiuii B

HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU




15

XUMHUYCCKUX pCaAKIUAX

TernnoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckne ypaBHEHUS
Beruncienus nmo ypaBHEHUSIM XUMHUYECKIX
peakuuii 1 TEepMOXUMHYECKUM YPaBHEHUSAM

16

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHMuHbIX (PaKTOpPOB.
Karanus u xaTannszatopbl

I'oMoreHHbIE U reTepOreHHbIE PEAKLUU

17

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKON peakiuu"

18

19

20

OOpaTumble U HEOOPATHMBbIE PEaKLIUH.
XHUMHUYECKOE PAaBHOBECHE

ITpakTryeckas pabora Ne 2 o Teme
"BaustHue pa3nuyHbIX (GaKTOpPOB Ha
I0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

SHGKTPOHI/ITI/I‘ICCKEISI JUucCconuranms.

CunbHBIC U c1a0bIe SJICKTPOJIUTHI. CremnecHb
AUuccomranumn

21

HNonnoe npounsseaenue Boapl. Cpega BOIHBIX
pactBopoB. Bogoponnsiii nokaszarens (pH)
pacTBopa

22

23

I'mpponus cosneid. Peaknuu, nporekaroniye B
pacTBOpax NMEKTPOIUTOB
[TpakTuyeckas pabora Ne 3 o Teme

"XUMHUECKUE PEAKIIUU B PACTBOPAX
NEKTPOJIUTOB"




24

OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxuHenre OKUCIUTENU U
BOCCTAaHOBUTENHN

MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

25

26

DNEeKTPOIN3 PACTBOPOB U PACILIIaBOB
BELIECTB

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

27

28

KonTponbhas pabora no teme "Xumuueckue
peaxkuun"

[Tonoxenune HemeTaiioB B [lepuonudeckoit
cUcTeMe XuMHuueckux anemeHToB 1. U.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS HX
aTroMoB. ®U3HUECKUE CBOIICTBa HEMETAIIJIOB
Annotponus HEeMETaJUIOB (Ha pUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

29

30

31

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'upuIbl

I'anmorensl: HaXOXASCHHUE B npuponae,
CITOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IGCKI/IG n
XHUMHUYECKHE CBOMCTBA

lNanorenoBonopoasl. Baxxnenmue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
rajJJoreHOB

JlabopatopHble 1 IPOMBIILIIEHHBIE CTIOCOOBI
HOJIy‘-IeHI/ISI TaJIOTCHOB. HpI/IMeHeHI/IC
TraJOre€HOB U UX COCTUHEHUN




32

33

34

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"Tanorensr"

Kucnopona: naboparopHsie u
IIPOMBIIIICHHBIE CIIOCOOBI MTOTyYCHHUS,
¢busnyeckue 1 xumuueckue cBoicrsa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

Oxcuabl ¥ IEPOKCHUIBI
Pemenue 3amau pa3nuvHbIX TUIIOB

35

Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI
IMOJIy4CHM, (1)I/I3I/I‘I€CKI/IC U XUMHWYCCKHUC
CBOICTBA

36

37

38

CepoBonopon, cyabhuabl
Kucnopoaconepxamue cCoeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI

ITpakTruyeckas pabora Ne 5. Pemenue
JKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
eé coequHeHnsa"

A30T: HaXx0XK/IEHHE B IPUPOJIE, CIIOCOOBI
MOJTy4eHUs1, GU3NUECKUE U XUMUUYECKHE
CBOHCTBa. AMMHAK, HUTPUIbI

39

Kucnoponconepkamiue coeTuHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIIOTHI
[IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A3oTHBIE ynoOpeHus

40

docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI
MOJTyYCHUSI, PU3NICCKUE U XUMHUECKHUE
cBoiictBa. Dochuas u hochun




41

42

43

Oxkcunbl hocdopa, pochopconepxarime
kucaoThl. Comut pochopHOit KHCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUIA.
docdopuble yroopeHus

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe "A30T U
docdop u ux coequHeHUS"

VYriepoa: HaX0XACHUE B IPUPOJIC,
AJUTOTPOITHBIE MOTU(PUKALINH; PU3HICSCKUE 1
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE

44

Oxcun yriepoaa(ll), okcua yriepona(1V),
YroJIbHast KUCJI0TA U €€ COJIU
Perienre 3a1a4 pa3IMyHbIX TUIIOB

45

46

47

Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI
MOJTyYeHUsI, PU3HUCCKUE K XUMUICCKHEC
CBOMCTBA

Oxcun kpemuusi(1V), kpeMHuEBask KUCIOTA,
CYITHKATBI

[IpuMeHeHrne KpeMHUS U €T0 COeTUHEHUH.
Crekio, ero moyuyeHue, BUIbI CTEKIIa
Pemenwne 3a1a4 pa3nu4yHbIX TUIIOB

48

49

Kontponbnas padota o teme "HemeTammsr"

AHanu3 pe3yiabTaToB KOHTPOJIBHON PabOTHI,
KOPPEeKIHs OIIMO0K

[Tonoxenne meramios B [lepuoanyeckoin
CHCTEME XUMHUECKUX IEMEHTOB.
OCOoOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB




50

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpuMeHEeHHE METAIIOB B OBITY U TEXHUKE
CmuiaBsl MetasuioB. Kopposust metanion

o1

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUN
MeTauioB. O0IuMe crocoObl MOTydeHUs
MeTauioB. Pemrenne 3a1a4d pa3nuyHbIxX
THUIIOB.

52

O6mas xapakrepucTuka metamioB |A-
rpynisl [lepruoaudyeckoi cucTemsl
XMMHYECKUX 31eMEHTOB. HaTpuil n kanwuii:
noJTydeHue, PU3nIeCKue H XUMUICCKHEC
CBOICTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
HUX COeIUHEHUN

53

O6mr1as xapakrepuctruka metayios |A-
rpynmnsl [leprnoandeckoi CuCTeMbI
XMMHYECKHX 3JIEMEHTOB. Maruui u
KaJIBIMI: TofTyueHue, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCIMHEHUN

54

55

XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

ATIOMUHUI: MMOJIy4YCHHEC, (bHSI/IquKI/IC n
XUMHUYCCKUC CBOﬁCTBa, IPUMCHCHUC

56

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTIOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX
IIPUMEHEHHE

Pemrenne 3ana4 pasjan4HbIX TUIIOB

57

[TpakTrueckas padota Ne 7. Permenue




58

59

IKCIIEPUMEHTANIBHBIX 33]a4 110 TEME
"MeTaJiibl IJIaBHBIX OArpynmn"

OO6m1ast XxapakTeprucTUKa METAIIJIOB
mo6ouHbIX oArpymi (b-rpyrm)
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX
2JIEMEHTOB

DuU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €ro COeIMHEHUH, UX IPUMEHEHNE

60

61

62

Baxwnerime coeMHEHUs Maprasiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIHHBIC
CBOMCTBA

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA
xKemesa v ero coequuenui. [lonydenne u

IMPUMCHCHUC CILIABOB JKEJIC3a

Du3ndyecKnue 1 XMMUYECKHE CBOMCTBA MEIU
U €€ COeIMHEHNH, X IPUMEHEHNE

63

dusznyeckre 1 XUMUYECKHUE CBOUCTBA [IMHKA
U €0 COCIMHEHU, NX PUMEHEHHUE.
I'uApOKCOKOMILIEKCHI IMHKA

64

65

[IpakTuueckas padbora Ne 8. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTaiibsl TOOOYHBIX MOArpyHH"”

KonrponsHas padora no reme "Metasibr"




66

AHanu3s pe3ynbTaToB KOHTPOJIbHON pabOThI,
KOPPEKIHs OINO0K

Poinb XxumMun B obecrieueHIH yCTOMYHUBOTO
pa3BuTus 4yesoseuyecTBa. [lonsatue o
Hay4HBbIX METOJIaX UCCIICI0BAHNS BELIECTB
HayuHble MpUHIUIIBI OpPraHU3aLUN
XMMHMYECKOTO IIPOU3BOJCTBA.
[IpomblIIIEHHBIE CITOCOOBI MOJTYYEHHS
BAXHEHILNX BEIIECTB

67

68

XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen
Cpebl U €ro MOCIEACTBUS

XUMUA U 3J0POBbE YEJIOBEKA.
JlekapCTBEHHBIE CpE/ICTBA

Xumusg . Poab xumun B o0ecrieueHnu
IMUIEBOI 0E30IaCHOCTH

KocmeTrnueckue u napdromepHbie cpeacTBa.

briToBas xumus

XuMHs B CTPOUTENLCTBE. BaykHelmue
CTPOUTEIIBHBIE U KOHCTPYKLIMOHHBIE
MaTrepuabl

XHUMHS B CEIBCKOM XO35UCTBE.
Opranudeckrie 1 MUHEPAJIbHBIE yI00pEHUS

Hrorosas KOHTPOJIbHAsA pa60Ta

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Xumus. 10 xknacc: yae0. J{ns o6meodpazoBat. opranusanuii: yriayon. Yposens /C.A.
[Ty3akos, H.B. Mamnauna, B.A.ITonkos, -2-¢ uzn.-M.,: [Ipocsemenue 2020 r.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Y4ebHo- MeToauuecKkuii KoMIiekT i 10 kimacca 00meo0pa3oBaTeTbHBIX
OpraHu3aIui.

ITy3akoB C. A. IlocoOue no xumuu Jyist MOCTYNAOLIUX B By3bl. Borpocsl,
ynpaxHeHus, 3aaa4u. O6pasiisl sk3ameHannoHHbIx ousieros / C. A. Ily3akos, B. I1.
[TonikoB. — 2-e u31., nepepad. u nom. — M.: Beicmas mkona, 2001.

. 'abpuensu O. C. Opranunueckas xumusi: 3agauu u ynpaxuenus: 10 ki. / O. C.
INadpuensn, C. 0. ITonomapés, A. A. Kaprosa. — M.: IIpoceemenue, 2013.

I'apa H. H. Xumus. 3agaunuk ¢ «mmomomraukom». 10—11kmacest / H. H. T'apa, H. 1.
I'abpyceBa. — M.: [Ipocseienue, 2013.

Panenxuit A. M. Xumus. J{unakruaeckuii matepuai. 10—11 kmaccer / A. M.
Paneuxuit. — M.: IIpocBemenue, 2016.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

INazeta «Xumus — IlepBoe ceHTAOps» [DnekTpoHHBIN pecype| / 3natenbckuii Jom
«ITepBoe ceHTAOps». — DINEeKTPOHHBIN KypHaJl. — Pexum JocTyna cBOOOHBIIN:
http://him.1september.ru. — 3aru. ¢ 3kpaHa.

Enunas koyutekius nuppoBeIX 00pa3oBaTelbHbIX pecypcoB [DneKTpoHHBIH pecype] /
OI'AY THUU UTT «Mudopmuka». — Pexum noctymna cBoboaubiit: http://school-
collection.edu.ru. — 3ari. ¢ ’kpaHa.

Kumun [I. M. YueGnuk xumuu [DnextponHslii pecype] / . M. XKunun. — Pexum
noctymna cBoOoaHbIi: http://my.mail.ru/community/chem-textbook/. — 3aru. ¢
JKpaHa.

denepanbHbIi HeHTp HHPOpMaIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)
[DnexTponHsbIit pecypc] / — Pexum goctyna cBoboausif: http://fcior.edu.ru. — 3aru.
C DKpaHa.

Xumust 11 BceX [ DIEKTPOHHBIN pecypc|: WIUTFOCTPUPOBAHHBIE MAaTEPHAIIBI IO
o0111ei, OpraHNYecKoi 1 HEOPraHUIECKOW XUMHUU. — PeXHUM T0cTyma CBOOOTHBIIHA:
http://school-sector.relarn.ru/nsm/. — 3aru. ¢ skpana. 146
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