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MNOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIonMX OCHOBHBIE 00pa30BaTe/IbHBIE MPOTrPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOAUMYIO /ISl afanTalui UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKU3HHM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTopass  MpelycMaTpUBaeT oTpesiesieHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI Oo0ydJaroIuxcss B paMKax HTOrOBOHM arrecTauuu B (OpMe €IUHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

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

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax OTAENbHBIX  Npoduiel, npeaycMaTpuBaeT  paclpeaeieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYI MOCIEA0BAaTEIbHOCTh H3Y4YEHHUS Y4eOHOro Mmarepuana cC
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTHKHU IIJIAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB
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y4eOHO-TI03HABATEeNbHbIX JEeHCTBUI 0Oydaroumierocss MO OCBOCHHIO COJEpKaHUs
npeaMera.

I[ITo BceM Ha3BaHHBIM MO3MLIMSAM B IPOrpaMMe II0 XUMHUU IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» 0CcTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpPEeTHEro OOIIero 0O0pa30BaHUS WU3YYEHHE MpeaMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyla ¥  O0O0OOMEHHBIX CIMOCOOOB  JACATEIBHOCTH, WMEIOIIUX  MEXKIMCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHuU TOJIX0J0B K OTOOPY M CTPYKTYpPHON OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4YeHHUS TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs pPEaKlMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBACHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHHM INpPU PACCMOTPEHHH pEaKLMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.
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Oco0oe 3HaueHUE MMEET TO, YTO Ha COJEp>KaHUE KYpCOB XMUMHHU YIIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(DH3MYEecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OMOIOTUYECKOTO TPOHIIs
00BN yeIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEJIKU, YIJIEBOJbI, HYKIEUHOBbIE KHCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAay4HBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peaIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nacteil «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u nHbopMaTiKa» U «Pycckuil S3bIK U JUTEpATypa.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH SBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XHMHUHU Kak o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEPUAILHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0JeM 3KOJIOTHYECKOM, SHepreTM4eckoil M MUIEeBO Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpoOiieM, CBS3aHHBIX C
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XMMHEH, TMPOTHO3MPOBAHUSA, AaHAIM3a W OIEHKHM C TMO3UIUN HKOJOTHYECKOU
0€30MacHOCTH TOCTIEACTBHI OBITOBON M MPOU3BOJICTBEHHOW JEATEILHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEIIIECTB;

e yrayOJeHWe MPEICTaBICHUH O HAyYHBIX METOAAaX IIO3HAHHS, HEOOXOAMMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JEATCIHHOCTH H
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yrayOIEHHOM YPOBHE OCOOYIO aKTyaIbHOCTh IPUOOPETAIOT TAKUE IIEIH U 3a/1a4H, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B IIO3HABAEMOCTH SIBICHUU NPUPOJIBI, YBAXKEHHUS K
MPOIIECCY TBOPYECTBA B OO0JIACTH TEOPETHYCCKHX W MPHUKIAIHBIX HCCICIOBAHUA B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® Dpa3BUTHE MOTUBALMHK K OOYYEHHIO W TMO3HAHUIO, CIIOCOOHOCTENW K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHC IMIO3HABATCIIBHBIX  HWHTEPECOB, HHTEUICKTYAIBHBIX W  TBOPYECKHUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMo0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
po(heCCHOHATTLHOM W OOIIECTBEHHOW JIEATEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHWE YMEHHUH W HABBIKOB PA3yMHOIO IPHPOIOIOIL30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyIbTypbl,  NPUOOpPETeHHE  OMbITa  OOIIEeCTBEHHO-TOJIE3HOU
HKOJIOTMYECKOH JIeATETHbHOCTH.

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 kimacce — 102 gaca (3 4aca B Hefento).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOi XMMHH.

[IpenmMer ¥ 3HaueHHE OpPraHUYECKONM XWMHH, NPEJICTaBICHHE O MHOroo0pasuu
OPTraHNYECKUX COCTUHEHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYecKas CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl mepeKkpbIBaHUsI aTOMHBIX opOuTaiel, o- u
n-cBs3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MoOJEKyJax
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeopuie u dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAaU€HNUE TEOPUU CTPOCHUS OPraHUYECKUX COCAMHECHHUN.
MonekynsipHble H CTPYKTypHbIe (Gopmynbl. CTpyKTypHbIE (OPMYIBl pPa3IHYHBIX BHIOB:
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pa3BépHyTas, COKpall€HHas, ckeineTrHad. M3omepua. Buuabl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKThl B MONEKYIax OpPraHUYeCKHX COCIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o kiaccudukanuu oprannyeckux Bemiects. [loHsTHe 0 GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKIIATypa OPraHUYEeCKUX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OTIEIbHBIX IPEACTAaBUTENEH.

OcobenHoctn W kimaccu(ukanus — OpraHMdeckux — peakumid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEILIECTB U UX INPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI 10 IPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYUPOBAHUE MOJEIIEW MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriieBogopoasl.

Anxkanpl. ['omonormueckuil psin amkaHoB, oOmas (GopMyna, HOMEHKIATypa U M30MEPHSL.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-TMOPHAM3ALMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOICTBA aJKaHOB: PEAKLMM 3aMEIICHUs, U30MEpHU3alliy, IeTUAPUPOBAHNUSA,
LIUKIU3alluy, MHpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3Me peakUuil
PaAMKAIbHOIO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl NOMydeHUs U IPUMEHEHHE aJIKaHOB.

[uknoankanusl. O0mias Gpopmysa, HOMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MaiblX (IHMKJIONPOINAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOTICHTAH,
LUKJIOT€KCaH ) [MKI0anKaHoB. CriocoObl MOJIy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. ['oMonoruueckuil psii ankeHoB, obmmas GopMmya, HOMEHKIATypa. DJIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP°-TMOPUIM3alMs aTOMHBIX opOuTaneif
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuieckas (Iuc-tpaHc-) nzomepus. Gusnueckue
CBOIWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKUHUH MPUCOCAUHEHHUS, 3aMEIICHHUS B O-
IIOJIO)KEHUE TIPU JBOMHOM CBS3M, NOJMMEpH3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KagecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHHUS U IPUMEHEHHE AIKEHOB.

Ankamuensl.  Knaccudukammss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
kymynupogartvle). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUST M XHMHUYECKHX CBOMCTB
conpshKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpsKEHHBIX AMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alIKaJAueHOB.

Ankunbl. ['omomornueckuii psi amkuHOB, oOmias popmMyiia, HOMEHKJIATypa U U30MEpHS.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHMHOB, SP-TMOpUAM3AIUS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEANHEHNS, AUMEPU3allMi U TPUMEpPU3aLuu, OKUCIeHHUs. KHCIOoTHBIE CBOICTBA aJKHUHOB,
UMEIOLINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBbIE peaklMH Ha TPOiHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHHUE alIKUHOB.

Apomaruueckue yriaeBoaopo/s! (apeHsl). 'oMomornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OEH307Ia.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja U €ro roMOJOroB: peakluu
3aMenieHus] B OEH30JIbHOM KOJIbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeTUHEHUS,
OKHCIIEHHE ToMoJioroB OeH3ona. IlpeacraBienne 06 OpUEHTHPYIOLIEM JIEHCTBUM 3aMECTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIBHBIX PAJAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
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[Tonmumepuszamuss  ctupona. CrocoObl  MONydyeHUS U NPUMEHEHHE  apOMaTHUYECKUX
YIJIEBOIOPOIOB.

[Mpuponnsiii ra3. [lomyrusie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbII
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pUGOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amerieHus
rajoreHa Ha THUJIPOKCOTPYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
rajoreHNpoOU3BOIHBIE BOJHOIO W CIHMPTOBOrO pacTtBopa wWEnoud. Bzaummopeincreue
JUTaJOT€HAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHM4ecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BELIECTB M UX IpPEBpallleHUud: H3y4YeHHe
(¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIMii
YIJIEBOIOPOAOB Pa3IMYHBIX KJAccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajuus, B3aUMOJCIHCTBUME aleTWIeHa C aMMHUAyHbIM pacTBOPOM OKCHJAA
cepebpa(l)), kauecTBeHHOE OOHApYX)EHUE YIIepo/ia U BOJAOPOJa B OPraHUYECKHX BEIECTBAX,
NOJydeHUE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ oOpa3namMu IJIacCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YTJIEBOJOPOAOB M rajJOr€HIPOU3BOJHBIX YIIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OonHOATOMHBIE CcHUpPTh. CTpoeHHE MOJEKyJl (Ha HpUMEpe MeTaHoja U
sTa”ona). ['omonornyeckuit psia, obuias popmyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®u3nuecKkue CBOWCTBA MPEACNIbHBIX OJHOATOMHBIX CHOUPTOB. BOAOpPOAHBIE CBSI3M MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUMHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMHU Kuciotamu. KauecTBeHHas
peaklys Ha OJIHOATOMHbIE CHUPTHI. [[eficTBHE 3TaHOJIa M METAaHOJa Ha OpraHU3M YeJIOBeKa.
CniocoObI Moy4eHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOAb M INHIEpUH. DPU3NUecKHe U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl Peakiusi Ha MHOTOAaTOMHbIe cHUpThl. [IpeacraBieHne o MexaHu3Me
peakuuii HykieohuIbHOTO 3aMenienus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJNEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SpA.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOMydYeHUS W MPUMEHEHHE (eHoa.
®enondopManbaeruaHas cCMOJa.

KapOoHunbHBIE COETUHEHUS — aIbJErHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHOM Tpymmbl. ['oMonornyeckue psapl anbIeruoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aJbJIETUJOB W KETOHOB: peakuuu mnpucoeauHeHus. OKUCIEHUE ajbIEeTHUJIOB,
KaueCTBEHHBIE peakiMu Ha anpieruabl. CrmocoObl MOMyYeHUs W MPUMEHEHHE albJCTHA0B U
KETOHOB.
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OaHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus W HoMeHKIaTypa. Du3WYecKHue CBONCTBA OJHOOCHOBHBIX
IpeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKAIUU, PEaKIUU C
y4acTUEM YIJIIEBOJOPOAHOr0 pagukana. OcoOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHI. [loHsTHe
0 TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. 'omonornueckuii psa, obmas Ghopmyina, ©30Mepus ¥ HOMEHKJIATypa.
Pu3nyecKkue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U LIEIIOYHOU cpeie.

XKupsl. Ctpoenue, pusnyeckrue U XMMUUYECKUE CBOMCTBA YKUPOB: TMIPOJIU3 B KUCION U
mea09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbLTa Kak COJIU BBICIINX KApOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBUE.

OOmast xapakrtepucTuka yrieBonoB. Kiaccuduxanus yriaeBogoB (MOHO-, IH- U
noJjucaxapuapl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pud03a, Je30KCHprud03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIFOKO3bl:  PEAKUMU C Y4YaCTUEM CHOUPTOBBIX U alNbJErMJHONM TIPYII, COUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HHUE B JKU3HEAEATEIbHOCTU
opranmsma. Jlucaxapuipl: caxapo3a, MajabTO3a M Jakro3a. BoccraHaBinuBammue U
HEBOCCTAHABIIMBAIOLIME Aucaxapuiabl. I'mapomus aucaxapunoB. HaxoxneHuwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eiosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmajla, TJIMKOI€Ha WU Leuoio3pl. (Pusnueckue CBOMCTBA Kpaxmajga M LEJUIHOJI03bI.
XHWMHUYECKHE CBOMCTBA KpaxMajla: TMAPOJIN3, KAUYECTBEHHAs PEaKIUs C MOJAOM. XUMHUYECKHUE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, MOTydeHHE 3(PUPOB LEeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCHEpUMEHTAJIBHBIE METOJBl M3YUEHHUS BELIECTB U MX IMPEBPALLEHUI: PaCTBOPUMOCTH
pPa3JIMYHBIX CIHPTOB B BOJE, B3aMMOJEHCTBHE O3TAaHOJA C HATPUEM, OKHCJIEHHE 3THIIOBOTO
CIMpTa B alpJerWJ Ha PAaCKAIEHHOW MEIHOW ITPOBOJIOKE, OKHCJIEHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpaeruasl (¢ rugpokcunom quammuncepedpa(l) u ruapokcunom menu(1l)), peakius raumneprHa
¢ runpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa rroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelicTBue Kpaxmanaa ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCTOTHI. Cll0KHbIE

3pUPBD».
A30Tcosiepkalue OpraHnyeckne coeIMHeHNs.
AMUHBI — OpraHWYecKkhe TIPOW3BOTHBIE aMMHuaka. Kiaccuduranus aMHHOB:

amudaTruyecKkue U apoMaTHUECKUe; MePBUYHbBIE, BTOPUYHBIC U TpeTU4dHble. CTPOECHUE MOJEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKJIATypa U (pu3Mdeckue CBOWCTBA. XMMHUYECKOE CBOMCTBA
aJ'II/I(i)aTI/I'-IeCKI/IX AMHWHOB: OCHOBHBEIC CBOﬁCTBa, aJ'IKI/IJ'H/IpOBaHI/Ie, B3aI/IMO)IeI>'ICTBHe HepBI/I‘-IHI)IX
aMHHOB C a30THCTON KucinoTor. CoJi aIKUITaMMOHUSL.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyjie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
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KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOMy4YeHUS M MPUMEHEHHE aln(aThyecKux
amMuHOB. [loyuenne aHwIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknatypa u  u3zomepusi. OtnenpHble NPEICTABUTENHA O~
aMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3NYecKrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHMe NENTUAHOM CBA3M. buosornueckoe 3HadyeHHE aMUHOKHCIOT. CHHTE3 U TUIPOIM3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATypallus, KaueCTBEHHbIE peakluy Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOpEHUE
0enKkoB B BOJIe, JeHATypalus OETKOB MPU HarpeBaHUU, IIBETHbIC PEAKIMU Ha OENKU, pelleHue
SKCHEPUMEHTAIBHBIX 3aJa4 MO0 TeMaM «A30TCOAEp)KALMEe OPraHUYECKUE COCIUHEHHUS» U
«Pacro3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS].

OCHOBHbIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJIHUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALUU, CpPeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHUIIMETAKPUIIAT, MOJINKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TedyoH, KeBiap, 3JIEKTPOIPOBOISIINE
MOJIUMEPBI, OMopasyiaraéMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lilaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIaCTMacC, Kay4dyyKoB, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «Pacrno3HaBaHuE MJIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

HaxoxaeHue MoiekyasipHOi GopMysIbl OPraHUudecKOro COSTUHEHHS M0 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXO/IIMX B €r0 COCTaB, HaXOXKJICHHWE MOJIEKYJSIPHON (hopMysbl OpraHMYecKOro
COeMHEHUs 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU U/UITM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJY4YEeHHS,
OIIpEEIIEHUE JI0JIM BBIXOZA IPOIYKTa PEAKLIUU OT TEOPETUYECKH BO3MOMXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3EH NPU M3YYEHMM OpraHmyeckord xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSATUMN, IPUHSATHIX B OTEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE TOHATHA: SIBJICHHWE, HAaydHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.
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®dusuKa: maTepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PM3UUYECKHE BEIMYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Buosnorus: kietka, opraHu3M, 3KocucTeMa, onocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJKH,
YIIIEBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHONOoTHs: THUIIEBBIC MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIMTAHUS, MOIOIIHE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3J1€KTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKHE YPOBHU U MOLYPOBHH. ATOMHBIE
opbutamu. Knaccudpukamus XMMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTAIAM. OJEKTPOHHBbIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, SIIEKTPOHHBIC
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

ITepuognueckuit 3axkoH u Ilepuoguueckass cucrema XUMHUYECKUX diemeHToB JI.H.
MenneneeBa. CBsA3b NEpUOANYECKOrO0 3akoHa M [lepuoamyeckod CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB MO IpymnmnaM u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JJOHOPHO-aKLENTOPHBIN. DHeprus
U JuinHA CBA3U. [lonspHOCTH, HANIPAaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHbIe
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJEeHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHMEpe COEIUHEHHH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUSA. THUIBl KPUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenne o KOJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl J10Jisi BEIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble W = HEHACBILIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTh. Kpucramnornaparst.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIeCTB. TpUBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKONW U OpraHMYecKoil XUMHUHU. 3aKOH
COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHMs M IPEBPAIICHHsS DHEPIMH NPU XMMHYECKHX
peakuusax. TemoBble 3(h(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.
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CKOpOCTh XUMHYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTopoB. ['oMoreHHbIE
U TeTeporeHHble peakuuu. Katanus u kaTaan3aropsl.

OOpatumbie ©  HeoOpaTHMbBIE peaknud. XUMHUYEeCKoe paBHOBecue. KoHcraHTta
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HA MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIEHTpAllMM BEIECTB, y4acTBYOIIMX B peakuuu. [Ipunimun Jle
[Tarensbe.

OnexTponuTtnueckass aucconuanus. CunbHble H  cialble  3JeKTpoiuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHAas, LIeNo4Has. BomopoaHsii
nokazatenb (pH) pactBopa. 'mapomnus coneit. Peakiiuu noHHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKuciurens u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHellne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIeCTB M UX MPEBPAIICHUN: pa3lioKeHHE
NEepOKCHUJa BOJOpOJAa B MPUCYTCTBUU KaTaM3aTopa, MOJENIN KPUCTAJUIMUECKUX PEIIETOK,
NPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C TOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEeaKIuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckas xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucremMe XuMHU4YeckKux 3yeMmeHtos [I.1.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopona. Ilonydyenue, ¢usnueckne u XMMHUYECKHE CBOMCTBA: PEaKUUU C METAUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crocoObl MOMydeHus, pU3n4ecKue U XUMHYECKUe
cBoiicTBa. ['amoreHoBonoponbl. BaxHeimmne KuUCIOPOACOAEpIKAIIME COECIUHEHUS TaJOreHOB.
JlaGopaTopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTYYeHHs rajgoreHoB. [IppumMeHeHune rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o30H. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUs KUCIOPOJa.
®u3znueckue M XHUMHUYECKHE CBOMCTBA M MPUMEHEHHE KHCIopoga U o30HAa. Okcuiabl u
MEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHUYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBl U uX coilu. OcoOEHHOCTH CBOWCTB CepHOM KHUCIOTHL. IlpuMeHeHue cepbl u €€
COCTUHEHUN.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOTydeHHUs, (PU3NUECKHME W XUMHYECCKUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCHOTHL. [IpyMeHeHHe a30Ta M ero COoeAMHEHUH. A30THbIE
yI00peHUsI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuabl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYrnepon, HaxoxaeHHWE B TMpupone. AJUIOTpomHbIe Moaudukanuu. DPusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHbIX yrieponoMm. Oxcupn yraepoaa(ll),
okcupa yriaepona(IV), yrompHass kucinota W €€ coiu. AKTUBHPOBAHHBIA YTojb, aJcopOIus.
Oymiepensl, rpadeH, yriaepogHble HaHOTPYOkH. [IprMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHU.
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Kpemunii. Haxoxxnenue B mpupope, CrocoObl MOMy4eHHs, (U3NUECKUEe U XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro Moixy4eHue, BUIbl CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMHUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue ¢puznyeckue cBONCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHud MetaiwioB. OOmme crmocoObl  MOTydeHHs
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIULYPrusl, daeKkTpomeTaiuyprusi. [lonsitue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metaiioB [A-rpynnsl [lepuoanueckoil cUCTEMbl XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: moixydenue, pU3NUECKUe U XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamoB IIA-rpynmer [leprognueckoil cUCTEMBI XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHeHUH. KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AnoMuHUR: monydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUSI.

OOmass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u JuUXpoMaTtbl, UX OKUCIUTEIbHBIE CBOICTBA.
Ilony4yeHnue u npUMEHEHUE Xpoma.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CoeAuHEeHuH. Baxuenmne
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHCIIMTEIbHbIE CBOMCTBA.

®dusnueckue U XMMUYECKHE CBOMCTBA )Kelle3a U ero coegnHeHui. OKCHIbI, THAPOKCUIIBI 1
conu xene3a(ll) u xxeneza(Ill). [Tonyuenue u npuMeHeHHe kKene3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uuk: monyyenue, pu3nyueckre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEPUMEHTAIbHbIE METO/bl H3yYEHHs BEUIECTB M MX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETaJIOB, TOopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIeKIMHA «MeTaluibl M CIUIaBbl», B3aWMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOKHO HCIOJIb30BaHHWE BHJIEOMATEPHAIIOB), B3aMMOJICUCTBHE LIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIJIOT U IIeJ0Ueld, KaYeCTBEHHbIE PEaKI[MM Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa MU KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB aTIOMHHUS W IIMHKA C
pacTBOpaMM KHCIIOT M WIEJIOYEH, pelIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 10 TemaM «l'aJoreHsn»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop U uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOTPYIII,
«MeTtanibl MOOOYHBIX TOATPYII.

XUMUA U )KU3Hb.

Ponp xumun B o0ecriedeHur yCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [IOHITHE O HaydIHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuyHble mnpuHLIMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUsT BayKHEHIIIHX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnienHbIe
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CrocoObl MOJTYYEHHsS] METAJIOB U CIUIABOB. XMMHUYECKOE 3arps3HEHHE OKpYXKarollel cpelsl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30IMaCHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKu. Poib XxuMuu B obecnieueHun
MUILEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHNSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIEKTpOoHUKH. HaHnoTexHomoruu.

PacuérHrble 3amaumn.

Pacuérbl: macchl BeliecTBa UM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) MPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEaklMu, €CId OJHO U3 BEUIECTB JIaHO B BUJAE pacTBOpa C
onpeAenEéHHOM MacCOBOM JOJE€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHLIEHTPAllUU BEILECTBA B PAcTBOPE, JIOJIM BbIXOAA MPOJAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYECKOW XMMUU B
11 xnacce ocymiecTBise€TCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaK U NOHSTHUN, IPUHATHIX B OTJENIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1e ecTeCTBEHHO-HAay4yHblE MOHATHUS: SIBJICHHE, HAYYHbIM (akT, rumoresa, TEOpHUs,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOIUIHOCTh, HAOIIOJIEHUEe, U3MEpEHHE,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHNE.

®uznka: marepusi, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEWTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUH YpOBEHb, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe COCTOSIHUME BEILEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIbI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

buonorus: knerka, opraHusM, OJKOcUcTeMma, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKICHHOBBIE KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIUIEHHOCTb, METAJUTYPrusl, CTPOUTEIbHBIE MaTEpHaJIbl,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX MIpenapaTos, IIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI' PAMMBI I10 XUMHNWN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHUHOCTHBIE PE3YJIBTATbBI
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B cooTBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM MOJAXOAOM B CTPYKTYpE JHWYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUC POCCHICKON Tpa)TaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO;
HaJIMYUE MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH M HOPMAMH IIOBEICHUS; HATUYHC
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IICJIM M CTPOUTH )KM3HCHHBIE
IUTaHBbIL.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHYECKOM JEATEIBHOCTH 00YUYaIOIIMXCS B IIPOIEcCe peaTn3aliu
00pa3oBaTebHON e TEIHHOCTH.

JIndHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JEATENbHOCTH 00yUalolUXCcs B MPOIlecce peann3aun
00pa30BaTeNbHON 1eATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUCOHOU EATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yabTaT JIUTEIbHBIX HAOIIOIEHU,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHajIu3e
nH(pOpMaIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHUSIMU, |
MPUHUMATh OCO3HAHHBIC PEUIEHUS, OPHUECHTHPYICh HAa MOPATbHO-HPAaBCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IOBEJECHUE W TMOCTYNKH CBOMX TOBApUIIEH C MO3ULUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS TIOCIECTBUN MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHM LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBMI 0€30MacHOTO OOpaIieHusi C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
KU3HH, B TPYIOBOH JCSITEIHHOCTH,

MOHMMAHUSA [EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIKX 3J0POBbIO U )KM3HU JIOJCH;
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OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX HPUBBIUEK (YHOTPEOJICHUS aJIKOTroJ,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON JESTEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOHN U JPYTrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUUECKOMY HM3Y4YEHHIO NMpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHON TPACKTOPHH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XHUMUH, HHTEPECOB U OTpEOHOCTEN 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IOHUMAaHHMs 1J100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHUU Ul PELLIEHUS] BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOTO HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKPYXaroLlel IPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu U
00LIECTBEHHON IPAKTHUKHY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KAaK O €IMHCTBE IPHUPOABI U 4YEJIOBEKA, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEW WU
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTHYeCKOl, NHUIIEBOH M JKOJOTWYEecKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHO TI'PAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS TS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XMMHUECKHUE 3HAHUS 111 PEeLIeHUs TpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATEIBCKON JESITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHIO W CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax npodeccHnoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAy4HBId (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCATbHBIC yaeOHbIC JIEUCTBUS (03HaBaTEIbHBIC, KOMMYHHUKATHBHBIEC,
peryisTuBHbBIC), oOecreunBarone (GopmMupoBaHUe (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00YyJaroIInXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIHUILUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B IO3HABATCIHHOW U
COLIMAIbHON IPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYeCKHUE TeCTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1LENN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBILIUIEHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIbHBIX (1)aKTOB u HBHeHHﬁ;

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

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBbIX SABJICHUAX, (1)OpMYJ'H/IpOBaTI)
BBIBOJIbI U 3aKJIOYCHU S,

MPUMEHSTh B TPOIECCE MO3HAHUS MCIONIb3yeMble B XMMHUHU CHMBOJIMUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CIMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPUA PEIICHUH YIeOHBIX
MO3HABATENIPHBIX W TMPAKTHYECKUX 3a]a4, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTaBICHUS
AJId BBIABJICHUSA XaPAaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.
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2) 0a30BbIe HCCJIEN0BaATEIbCKUE IeHCTBUS:

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

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M IPOBEACHMSI YUYEHHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpMaUuU (HAYYHO-TIOMYJISIpHAsS
JaUTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIe ((uU3NYecKHue U MaTeMaTU4ecKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.
KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XOI€ TUAJIOTa W/ UK JUCKYCCHUH,
BBICKA3bIBATh UJieH, POPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNATh C MpEe3eHTaluell pe3yabTaTOB IMO3HABATEIbHOU AESATENbHOCTU, MOJYUYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl 1O WCCICIOBAHMIO CBOWCTB HW3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTo TMPOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPE3yibTaTaM IMPOBEIEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3ULIUI B X0O€ 00CYKIeHUS U OOMEHA MHCHHUSIMH.

PerynsiTuBHbIE yHUBEPCAJIbHbIC Y4eOHbIE 1eHiCTBUSA:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIbHOCTb,
ompenenss e€ Ieau M 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
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npearaeMblii aITOPUTM JCHCTBHIA TMPHU BBIMOJHEHUU yIeOHBIX M HCCIIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX pEIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYIIECTBIIATH CAMOKOHTPOJIb IESTEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMUHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHsD» HaydHbIC 3HAHUS, YMEHHUS M CIOCOOBI JCUCTBHI MO OCBOCHHIO, MHTEPIPETAIlMU U
peoOpa30BaHUI0 3HAHUIA, BHIIbI ACATCIBLHOCTU 110 MOJYYCHHUIO HOBOI'O 3HAHUS M MPUMEHEHHIO
3HAaHUU B PAa3IMYIHBIX y‘-Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX XWU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX ¢ xXuMued. B nporpamMme 1o XMMHUHU IMPEAMCTHBIC PC3YJIbTAaTbl IMPCACTABJIICHBI I10
rojiaM U3y4eHHS.

10 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe U 3HAYCHHH OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ pOoJH B 00ECIIeUeHUH YCTOMYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
peuieHun mpooJieM IKOJOTHYECKOM, IHEPreTUUECKOW M TMHUIIEBON O€30MacCHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paloHaIbHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YeloBeKa, a TakKKe DSKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
MOHATUS — XUMHUYECKHI DIEMEHT, aToM, SAPO M DIIEKTPOHHAs o0ojouyka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aToMa, TMOpHIM3alus aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKUCIIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
GyHKIMOHATBHAS TPYIIA, PaJuKai, CTPYKTypHbe (OpMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJTICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTHYECKUIN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- U a30TCOAEpKAlIUe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenueneeBa, Teopusi CTpOSHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS SHEPrUM NpPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XUMHH, MHUPOBO33PEHUECKHUE 3HAHHMS, JISKAIIHE B OCHOBE IMOHHMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TIPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSHMM aTOMOB M TPYIIl aTOMOB B MOJIEKyJax (MHIAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JEATEeIbHOCTH YENOBEeKa, OOIMMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIE MPU3HAKU TOHATHH, YCTAaHABIINBATh
WX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPH ONMKHCAHUU COCTABa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCAUHEHUM;

c(OPMHPOBAHHOCTH YMEHHIA:
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UCIIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY Ul COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBIATh ypPaBHEHUS XHMMHUYECKHMX pEaKkUUMd M  pacKpblBaTb MX  CYIIHOCTB!
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH  IOCPEICTBOM  COCTABIEHHS  3JIEKTPOHHOI'O
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB JUId WJUIIOCTPALlUd  UX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUSI;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3YUEHHBIX OPIraHUNYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpuBUAIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHUYeCKUX BEIIEeCTB (ITWJICH, AaleTUIEH, TOJIyol,
[JIMLUEPUH, STWIECHIJIUKOIb, (QeHos, (OopMaIbIEeruj, AaneTaabJeru], aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CTEApUHOBas, OJIEMHOBAas, MAJIbMUTHUHOBAs KHCIOTbI, TJIMIIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3InYHbIX KJIACCOB OPTaHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U MOJIHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPaTHOCTU MU THIIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), COCOObI €ro nepepaboTKH U MPAKTUYECKOe MPUMEHEHUe
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYHNHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMU U
IpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IIpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpraHUYECcKON XMMHUU AJis1 OOBSCHEHUSI U MPOTHO3WPOBAHUS SBJIEHUI, HUMEIOIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHMSIM XUMHUYECKUX PEaKLUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
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ra3oB, KOJIMYECTBO BELIECTBA), XApAaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBAThH, aHATU3UPOBATH M OLICHUBATH C MO3MUIIMIA
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W TMPOMU3BOJCTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIC 3HAHUS s
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIBHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEaKluu
YIJIEBOAOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHue HSKCHEPUMEHTAIbHBIX 33Jay [0 pPACIO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOirofieHreM TMpaBuwil  0e30MacHOro  oOpalleHusi C  BellecCTBaMU U JJaOOpaTOPHBIM
o0opynoBanueM, (QOpMyIUPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yNIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOroaaTh MpaBUiia HKOJIOTUYECKU IIeIeCO00Pa3HOro MOBEIEHUs B OBITY M TPYIOBOMU
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AEWCTBUSI HA >KUBBIE OPraHU3MbI ONpPEEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEHIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-T10J1b34;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIICCTBJISATH IEJICHANPABICHHBIA IMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEepHET W Jpyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMU
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U T03HABAE€MOCTH SIBJICHUN MPHUPOJIbI, O MECTE€ W 3HAYEHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojil B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUU MPOOJIEM IKOJOTHUECKOMH,
HHEPreTUYeCKO M TNHIIEBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYPhl YETIOBEKA, a TAKXKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, 3JIEKTPOHHAs! 000JI0YKa aToMa, S-

p-, d-aromMHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpHIu3aIus

aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCTb, OJJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJIJIMYECKasi peléTKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIIOBOM APPEKT XMMUYECKON peakIiH, CKOPOCTh XMMHYECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON
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auccouuanuu, nepuoanueckuid 3akod J[.M. MenpgeneeBa, 3aKOH COXpaHEHHUs] MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI M NPEBPALICHUS SHEPITUM NPU XMMHYECKHX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE MOHMMAHHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABICHUS O CTPOCHHUM BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
NpOTEKaHUsA, O XHUMHYECKOM pPaBHOBECHM, pacTBOpax M  JUCHEPCHBIX  CHUCTEMAX;
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIIOJIb30BaHUHN
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIIOBEKa,
O0IIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTEPHBIC MPU3HAKH TIOHITHH, yCTaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OMPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAs,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCHU(UIIMPOBATh: HEOPTraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE PEAKIMU MO PA3NIUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyromiux
BEIIIECTB, TEIUIOBOMY 3((dEKTy peakiuu, HW3MEHEHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO Karaju3aropa U JPYTrUe); CaMOCTOATENIbHO BBIOMpATh OCHOBAHHUS W
KpUTEpUU I KIacCU(PUKALUN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MenpeneeBa, UCMOIb3YsI MOHATHS «IHEPTrETUUECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«s-, p-, d-aromHBIe OpOUTANIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XUMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpynmnam Ilepuoguueckoii cucremsl /. 1. MenaeneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3U
MEXIy HEOPraHUYECKMMU BELIECTBAMHU C MOMOIIbI0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
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TUAPOJIN3a; peakuil KoMIUIeKcooOpa3oBaHHs (Ha MpUMEpe THIPOKCOKOMILJIEKCOB LHMHKA W
ATIOMUHHUS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKHMX XApaKTePUCTUK, XaApPAaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON pEeaKklMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIIEHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS CEPHOM KHUCJIOThI, aMMHaKa, OOlIue Hay4YHbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO IMO3HAHWUS SBJICHHIA
npupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHBIi U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUH,
MMEIOLIUX MECTO B MPUPOJE, TPAKTUUECKON EATEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojlee OCO3HAHHOTO
MMOHUMaHUs MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIUs»; MAcChl BellecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO M3 YUACTBYIOIIMX B PEAKINH
BEIIECTB; TEIUIOBOTO 3(PpdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO IMOKA3aTelsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIIM OJHO U3 UCXOJHBIX BELIECTB JAaHO B BUJIE PACTBOpa C ONpPEAECIEHHOU
MacCcOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIXO0/Ia TIPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh M MPOBOJUTH XUMHYECKUI
HKCIIEPUMEHT (MIPOBEJIEHUE PEaKIuii MOHHOTO OOMEHa, MOATBEPKACHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MIOMOIIBI UHAUKATOPOB,
W3y4YeHUE BIHUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Mertamib» U «Hemeramasl») ¢ coOnoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHHEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHH: COOMIOATh MIpaBUjIa MOJb30BaHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHKEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIHUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IeTIeCO00pa3ZHOTO
MOBEJICHUSI B OBITY W TPYIAOBOM NEATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKpYKalollel MTPUPOJAHON Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha KUBbIE OPraHU3MbI OIpPEACIIEHHBIX HEOPTraHWYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [TIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK XHUMHUYECKON
uH(pOpMallii B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMU
3a7a4en.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHH
ble
(uudposbie
Kourpoubnbie IIpakTHyeck )

padoThI He padoThl odpa3oBarte
JIbHbIE

pecypchl

No HaumeHoBaHue pa3ie/ioB H TeM
n/n | MmporpaMmmsl Bcero

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM

[TpenmMeT opraHuYecKO XUMUHU.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 8
coenuHeHuit A. M. byrneposa

Uroro no pazneny 8

Pa3znea 2. YrieBoaopoasl

)1 [IpenenbHbIE yrieBoaopoaAbl — 5
AJIKaHbl, IUKJIOAJIKAHBI

9 HenpenenbHble yrieBogopoib: 14 |
AJIKeHBI, aJIKa/INEHBbI, ATKUHBI

)3 ApoMaTu4ecKue yriieBoA0pOIbI ?
(apensr)

24 [IpupoHbIE HCTOYHHUKHU 4
YIJIEBOIOPOOB U UX MepepadboTKa

)5 ["anorennpounsBoaHbIE 4 1
YII€BOIOPOAOB

Hroro o pazneny 35

Pazpnen 3. Kuciopoacoaep:xamue opranniecKkue coeAUHeHUs

3.1 Cnuptel. Denon 11 1
KapOGonunbHbIie COeTMHEHUS:
3.2 albACTU/IBI U KeTOHBI. KapOoHOBBIE 21 1
KUCIOTHI. CiioxHbIe dpuphl. XKupbl
33 VYrneBoibl 9 1
Hroro no pazneny 41

Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

4.1 AMHHBI. AMUHOKHUCIIOTEL. belku 12 1 2
Hroro no pazneny 12
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Pasznes 5. BbicokoMOJIERYJISIPHBIE COeINHEHU S

51 BricokoMonexkynsipHbie 6
' COEMHEHHS
Hroro no pazneny 6
OBULIEE KOJIMYECTBO YACOB I10 102 3
[MPOI'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Konrpoar IIpakrnuec  (uupponbie)
n/n MporpamMmbl Bcero  HbIe KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue aToma.
Ilepronnueckuii 3aKOH 1
1.1 [lepuonuueckast cucrema 9
XUMHYECKUX 3jieMeHToB J[. 1.
Menneneena
12 CrpoeHue BeniecTsa. 1 1
’ MHuoroo0pasue BelecTB
1.3 XHUMHUYECKUE PeaKUU 19 1 3
Uroro no pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Hewmerans 31 1 3
2.2 Merauibl 23 1 2
Hroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
MeTtompl TO3HAHKS B XUMHH.
3.1 9
XUMHS U )KU3HDb
Uroro no pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 102 4 g
I[TPOIT'PAMME
[okyMeHT co3aaH B anekTpoHHow copme. Ne 2.11 ot 28.08.2023. VicnonHutens: BanuynnuHa &.3. B SNNEKTPOHHbIA

CtpaHuua 24 n3 24. CtpaHuua cosgaxa: 20.11.2023 15:57

=¥ TATAPCTAH




