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MNOACHUTEJIbBHAS 3AIIUCKA

Pabouas mporpamma 1mo XMMUHU Ha ypOBHE CpPEIHEro oouiero odpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUUW K pe3yabTaraM OCBOeHHUs (denepanbHO  00pa3oBaTENbHOMA
nporpammbl cpeaHero obmero obpazoBanus(POIT COO), npencraBieHHbIx B DeneparibHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cranaapre COO, ¢ yuérom Konuenuuu mpernopaBaHus
yuebHoro mpenMera «Xumus» B oOpa3oBaTeNbHBIX opranuzanusx Poccuiickoit ®enepanuu,
peanu3yoNIX OCHOBHBIE 00pa30BaTeNbHBIC MPOTrPAMMBI, H OCHOBHBIX NOJNOKEeHUN «CTpareruu
pa3BuTHs BocniutaHus B Poccuiickoit ®enepanuu Ha nepuoa o 2025 rona» (Pacmopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOIO H3YyYEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro oOpazoBaHusi ydammuxcs 10-11 xmaccoB. HM3ydenwe mnpenmera,
peanu3zyeMoe B YCIOBHAX JU(QepeHIIMPOBAHHOTO, NPOPHILHOIO OOyUeHHs, IPHU3BAHO
obecrieunTh 00IIE00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO TMOATOTOBKY BBITYCKHHUKOB IITKOJBI,
HEOOXOIUMYIO JJIsl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKHU3HU B COILMyME, a
TaKXKe JUIg NPOAODKEHUs OOydeHHs B OpraHu3alusax MpodecCHOHATbHOrO O00pa3oBaHUA, B
KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPHOPUTETHBIX JUCIUTUIHH.

B mporpammMe mo XuMUM Ha3Haue€HUE MpeAMeTa «XUMHUS» TONydaeT MOAPOOHYIO
WHTEpIpETallMI0 B COOTBETCTBUU C OCHoBomojararomumu nonoxeHusmu OI'OC COO o
B3aMOOOYCIIOBJIEHHOCTH 1LI€JI€H, COlepKaHMsl, pe3yJIbTaTOB 00yueHHs U TpeOOBaHHM K YPOBHIO
MOJTOTOBKM BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SBJISIIOTCS CJEAYIOIIME BBINOIHSIEMbIE
IPOrpaMMOii 10 XUMUHU (PYHKLUU:

¢ uH(pOpPMALMOHHO-METOIUYECKAs, peanu3alusi KOTOpOM oOecreurnBaeT TMOIydYeHHe
MPEJCTaBICHUS O LENSIX, COJACpKAaHUHU, OOIIel cTpaTeruu OOydeHUus, BOCIUTAHUS U
pa3BUTHSA OOYYAIOMIMXCS CPEACTBAMH MpPEIMETa, U3y4yaeMoro B paMKax KOHKPETHOT'O
pouIIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpasi ~ IpelyCMaTpUBAET OIlpENIETICHUE:
MPUHIMIIOB  CTPYKTYPUPOBAHUS M  MOCIEAOBATEIbHOCTH HU3Y4YeHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M Kadye€CTBEHHBIX €ro XapaKTEpPUCTHUK; IOAXOI0B K
(GbOopMUPOBaHUIO COAEPKATETLHOW OCHOBBI KOHTPOJSL M OLIEHKH 00pa3oBaTeIbHBIX
JTOCTIDKEHHHM OOYydYalomMxcsi B paMKaX HMTOTOBOM arTecTaiil B (opme eauHOro
roCy/IapCTBEHHOI'0 IK3aMEHa M0 XUMUH.

[Iporpamma it yriryOJI€HHOTO U3Y4E€HUSI XUMUH:

e yCTaHABIIMBAeT MHBAPUAHTHOE NMPEJIMETHOE COJIEpkKaHHe, 00s3aTeNbHOE sl U3yUeHHs
B paMKax OTHAENbHBIX  HOpoduied, NpeaycMaTpUBaeT  pacopelesieHne U
CTPYKTYpUPOBAHHE €ro MO KiIaccaM, OCHOBHBIM COJEpKaTeIbHBIM JTUHHIM/pa3aeiam
Kypca;

e 1aéT NpUMEpPHOE paclpeseeHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro sl U3y4eHUs
OT/ETbHBIX TEM;

e [peajaraeT MPUMEPHYIO TOCIEeAO0BAaTEIbHOCTh H3Y4YEHHUsS Y4eOHOro marepuana c
y4E€TOM JIOTHKHU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEAMETHBIX CBS3CH;

e 1aéT METOAMYECKYI0 HMHTEpIpeTaluio Lelell M 3aJad H3y4deHHs MpeaMera Ha
yriayOnEHHOM YpOBHE € YY4ETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHErO
obmero o0Opa3oBaHus, COAECPIKATEIbHON XapaKTEPUCTUKU TUIAHUPYEMbIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI CpeIHEro oOIero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & TaKXKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JEHCTBUI OOYYaroLIerocss IO OCBOCHUIO COIEpIKAHUSA
IpeaMera.

[Io Bcem Ha3BaHHBIM IO3ULMAM B IpOorpaMMe IO XHMMUU [pPEelycMOTpeHa
MIPEEMCTBEHHOCTh C OOYy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOrO o0Omiero oOpa3zoBaHus. 3a
npeJenaMy  YCTaHOBJIEHHOW IporpaMMoM IO XHMHUHM  00s3aTeIbHOM  (MHBapHaHTHOMN)
COCTABIISIIOLICH COIepKaHUsl yUeOHOro MpeaMeTa « XUMHUD» 0CTaéTcsi BO3MOXKHOCTh BBIOOpa €ro
BapUaTUBHOM COCTABIIAIOLICH, KOTOpast JOJKHA ONPEeNsAThCSl B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOT'0 IPOQHIIsi 00yICHUSI.

B coorBerctBuM ¢ KoHuentyanbHbIMH mnonoxeHusmu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyoJ€HHOrO YpoBHEN B cucTteMe AU PepeHInpoBaHHOr0 00yueHus Ha
YPOBHE CpEIHEro o0Iero o0pa3oBaHus XUMHUS Ha YPOBHE YIIIyOJEHHOTO M3Y4YEHUs HallpaBlieH
Ha pealu3alMdi0 IPEEeMCTBEHHOCTH C IOCIHEAYIOUIMM J3TaloM IONy4YeHHs XHMHYECKOro
o0OpazoBaHMsI B pPaMKax M3yYCHHs] CIELUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XMMHYECKHX
JMCLUIUIMH B By3aX U OpraHU3alUsAX CPEeJHEro MpodecCHOHaIbHOro o0pazoBaHus. B 3ol cBs3u
U3y4YEeHHUE TIpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUe U
yriyOJeHue TEeOpeTHYeCKOM U IPaKTHUYECKOM MOArOTOBKU OOy4aroIuxcs, BbIOpaBIIUX
ornpenenéHHbI TpoQuiIs 00yYeHHs, B TOM YHUCIIE C TMEPCHEKTHBOM MOCIEAYIOUIETO MOTyYSHHS
XMMHYECKOIro 00pa3oBaHMsl B OpraHu3alusax npopeccuoHaabHoro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mimaHUpyeMbIM pe3yJibTaTaM OCBOEHUs (eaeparbHON
00pazoBaTeabHON MPOrpaMMBbl CpeJHero oOmiero oOpa3oBaHus M3ydeHHE MpeaMeTa «XUMHsD»
OPUEHTHPOBAHO TAaKXK€ Ha PELIeHHE 3a/1a4 BOCIIUTAHUS U COLIMATIBHOTO Pa3BUTHS 00yJarOIInXCs,
Ha (OpPMHUPOBAHHE Y HUX OOLIEHMHTEIJICKTYaIbHbIX YMEHUH, YMEHUH palliOHATM3aUN Y4eOHOro
Tpyia U  OOOOIIEHHBIX CHOCOOOB  JIEATEIBHOCTH, HMEIOIIUX  MEKAUCHUIUIMHAPHBIN,
HAJNPEIMETHBIN XapaKTep.

CocrapisiomuMu  npeaMeTa «XUMHs» Ha YpPOBHE YIIIyOINEHHOrO M3Y4eHUs SBISIOTCA
yrinyonéHubele Kypebl — «Opranudeckas xumusi» U «OOmas u Heopranudeckass xumus». Ilpu
OIIpEJeJIEHUH TOXO0J0B K OTOOpY U CTPYKTYPHOM OpraHM3allUU COAEP)KaHUS 3TUX KYpCOB B
IporpaMMme Mo XUMHUHU 3a ocHOBY NpuHATHI nonoxeHuss @I'OC COO o paznuuusx 0a30BOro u
yriIyOJaE€HHOr0 YpOBHEW U3yUeHUs MIpeIMeTa.

OcHoBy copaepxanus KypcoB «Opranuueckas xumusi» U «OOmas W HeopraHuveckas
XMMHSD» COCTaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUI M YMEHUH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4E€HHs IpeiMeTa. JTa CUCTEMa 3HaHWH I0JIydaeT ONpeles€HHOE TEOpEeTHYECKOoe
JIOTIOJTHEHUE,  TO3BOJIAIOLIEE  OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMKA  00BEM
(hakTomornueckoro Marepuaina. Tak, Ha yriiyOJIEHHOM ypOBHE M3ydeHHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAYUTEIBHOI'O YBEIMYEHHS OO0BEMA 3HAHMKW O XHUMHMYECKHX OJIJIEMEHTaX U
CBOMCTBAaX MX COEAMHEHUI HAa OCHOBE PACLIMPEHMs U YriyOJleHus MpeACTaBIEHUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX IMPOTEKaHHUS PEaKIMil, pacCMaTpUBAaEMBbIX C
TOYKH 3PCHMSI XUMUYECKOM KHHETHKH U TepMOJMHAMUKU. V3ydueHne nepuoanueckoro 3akoHa u
[lepyoanueckoil  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUECKUX MPEJCTABICHUIX O CTPOCHUH aToMa. X UMHUECKast CBsI3b OOBACHSETCS C
TOYKU 3PEHUS DHEPreTUYECKUX H3MEHEHUH Ipu e€ o0pa3oBaHUM U pa3pyLIeHHH, a TaKXKe C
TOYKM 3pEHHMs MEXaHU3MOB e€ oOpa3oBanus. M3yueHue THUIIOB peakUUd JOMOIHIETCS
(opMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXUMUYECKHUX MPOLleccax U JIEKTPOIN3€E PacIliIaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHMyeckodl XHMHM IIPM PACCMOTPEHUU PEaKIMOHHON
CIIOCOOHOCTH COEAMHEHUH yemsieTcsi 0co00€ BHUMAaHHUE BOIIPOCcaM 00 IJIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX pPEaKLHi.



Oco0oe 3HayeHHe MMEET TO, YTO Ha COJAEp)KaHHWE KYpCOB XUMHH YIIIYOJEHHOTO YpOBHS
W3YUEHHs Ui KJIAcCOB ompenenéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep OMOJIHEHUN K oOuIeil cucteMe MpeMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, Hampumep, B COAEp)KaHUM TNpeAMeTa Ui KIacCOB XHMMHUKO-(PH3MYECKOro
npodutst OOJIBITIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOro Marepuaia mo oOIeld XUMHUH.
[Ipu w3ydeHuM mpeaMeTa B JaHHOM Cllydae akIeHT OyaeT clelaH Ha OOLIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsT TEOpUs
(MonekynsipHass Teopus B (QHU3UKE), 3aKOHBI COXPAHEHUS MacChl M OHEPIHH, 3aKOHEI
TEPMOAMHAMHUKH, IIEKTPOJIN3A, IPEACTABICHHUS O CTPOCHUH BEILIECTB U IPYTOE.

B TO e Bpems B coliepkaHuu MpeaMeTa Ui KIacCOB XUMUKO-OMOIOrH4ecKoro npoduis
OonpIIMi yIeNnbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMus. B aToMm ciaydae mpenocTaBisercs
BO3MOXKHOCTbH JJIs1 0oJiee 00CTOSITETLHOTO pACCMOTPEHUSI XUMHUYECKOH OpraHu3aIiy KJIETKH Kak
OMONIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOAST, K TIpUMEpYy, TaKue CTPYKTYpHbIE
KOMITOHEHTHI, KaK JIMMUJbL, OENKH, YIJeBOAbI, HYKJIEHMHOBbIE KUCIOTHI U apyrue. [lpu stom
3HAHMSI O COCTAaBE M CBOWCTBAxX MPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIY’KaT OCHOBOM ISl H3y4EHUS CYIIIHOCTH MPOIecCOB (DOTOCUHTE3A, IbIXaHUs, TTUIIIEBAPCHHUSI.

B muane QopMupoBaHUS OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB NTO3HAHUSA U OMbITA MPAKTUYECKOr0 MPUMEHEHUS HAYYHBIX 3HAHUN M3y4eHUE MpeaMeTa
«XuMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMH
MpeIMeTaMu, BXOASIIMMHU B COCTaB IpeIMETHBIX o0nactell « EcTecTBEeHHO-HAayUHBIE PEAMETHI,
«Maremaruka u nHpopmaTika» U «Pycckuit sSI3pIK U TUTEpPATypay.

[Ipu n3yuenuu yuebHOro npenmera «XUMHUsS» Ha YIIyOIEHHOM ypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOT'O H CpemHero oOmiero obOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
MIEPBOCTENICHHON 3HAYMMOCTH SIBJsieTCS (OPMHUPOBAHHME OCHOB HAyKHM XHMHU Kak o0JjacTu
COBPEMEHHOI0 €CTE€CTBO3HAHUS, MPAKTUYECKOM JI€ATEIbHOCTHM 4YEIOBEKa M OJHOrO W3
KOMITOHEHTOB MHUPOBOH KYJIbTYphl. Pemienne 3Toi 3aiaun Ha yriiyOJI€HHOM YpOBHE M3YydEHUS
MpeAMEeTa MPEANoIaraeT peaan3aluio TakKuX LeseH, Kak:

e (opmupoBaHMe MPEACTaBIECHUI: O MAaTEPUAIBHOM €JUHCTBE MHPA, 3aKOHOMEPHOCTSX

U [T0O3HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e BeAyllei posd B 00ECHEUYEHUH YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA: B PELICHUU
MpOoOJIEM IKOJIOTMYECKOM, SHEPreTUYECKOW W THUIIEBOM O€30MacHOCTH, B PAa3BUTUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHMKOB JSHEpPrUHU, B
obecrieueHnn paloHaIbHOIO MIPUPOAOIOIBL30BaHNUS, B (dbopMupoBaHUU
MHUPOBO33pEHUS U 00IIEeH KyJIbTyphbl UYETIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBbIO U MIPUPOIHON Ccpese;

® OCBOCHHE CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (QyHIAMEHTAJIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEJCTABICHUNH O CTPOCHMM BEILIECTBA Ha DPA3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMMUYECKUX W KHUHETHMUYECKUX 3aKOHOMEPHOCTSAX HPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 O0ImMX
Hay4YHBIX MPUHLUINAX XUMUYECKOI'O IPOU3BOJICTBA;

e (¢opmupoBaHHE Yy OOYyYalOIIMXCS OCO3HAHHOTO IMOHMMaHHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMMYECKUX 3HAHUH JUisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoldiem
COBPEMEHHON XHWMHUH, Ui OOBSCHEHHS W TNPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIMINUX
€CTECTBEHHO-HAYYHYIO MpPHPOAY; TPaMOTHOIO pEIIeHUs MpoOJieM, CBS3aHHBIX C



XUMHEH, TMPOrHOZUPOBAHMS, aHAIMW3a M OUEHKUM C TO3HUIUNA SKOJIOTHYECKON
0€30MacHOCTH MOCTEICTBUI OBITOBOW M NMPOU3BOACTBEHHOMN IEATEIBHOCTH YellOBeKa,
CBA3aHHOM € XHUMHYECKUM IPOU3BOJICTBOM, HCIOIb30BaHUEM U TepepadoTKOiM
BEILIECTB;

yriyOjeHue MpeiCTaBIeHUI O Hay4yHbIX METO/Aax I[O3HAHUS, HEOOXOIUMBIX JUIs
MIPUOOpPETEHHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSACHEHUS XUMHUECKUX
SBJIICHUH, HWMEIOUIMX MECTO B IPUPOAE, B NPAKTHUUECKOM JEATEIBHOCTH U
MOBCETHEBHOM JKU3HU.

B mnane peanuzanuud TEpPBOOYEPENHBIX BOCHHUTATEIBHBIX M Pa3BUBAKOIIMUX (DYHKIUH
IEJIOCTHON CHCTEMBI CpeAHEro obuiero oOpa3oBaHUsl IPU H3YUYEHUU Ipeamera «XUMHUS» Ha
yrIIyOJaEHHOM YPOBHE OCOOYIO aKTyalbHOCTh IPUOOPETAIOT TaKKe 1SN U 33JauH, KaK:

BOCIIHTAaHHE YOESKIEHHOCTH B TMO3HABAEMOCTU SIBJICHHH MPHUPOIBI, YBAXEHHS K
MPOIECCY TBOPUYECTBA B OOJIACTH TEOPETHUYCCKHX W TMPHUKIAIHBIX HCCICIOBAaHUH B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU,

pa3BUTHE MOTHMBAIMM K OOYYCHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHUTAHHIO HA OCHOBE YCBOEHUS 00IIIeUeI0BEUECKUX [IEHHOCTEH;

Pa3BUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJICKTYAJIbHBIX n TBOPUCCKHUX
criocobHocTel oOydaromuxcs, (OpMUPOBAHHE y HUX CO3HATEIBHOTO OTHOIICHHS K
caM000pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIICUTHOMN
po(heCCHOHATFHOM U OOIIECTBEHHOW NESTENILHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,

¢dbopMHupoBaHHWE YMEHHMH W HABBIKOB PAa3yMHOI'O0 MPHPOJONOIb30BAHUS, PA3BUTHE
OKOJIOTUYECKOM  KyNbTYphl, = MNPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TONE3HOU
3KOJIOTMYECKON AEATEIbHOCTH.

OO0miee 4YUCIO YacoB, MPEAYCMOTPEHHBIX MJIS WM3YYCHHs] XMUMHH Ha YTIyOJIEHHOM YpOBHE
cpenHero odmiero obpa3oBanusi, cocraBiser 136 yacoB: B 10 kmacce — 68 waca (2 vaca B
Hezento), B 11 kmacce — 68 yaca (2 yaca B HeZlemio).



COJEPKXAHUE OBYYEHUA
10 KUIIACC
OPITAHUYECKASA XUMUSA

TeopeTHyeckue 0OCHOBbBI OPraHU4eCKOil XUMHH.

[IpenMer ¥ 3HaueHHWE OPraHUYECKOM XUMHUU, TMPEACTaBIEHHE O MHOro00pa3uu
OpraHUYECKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHHE aroma Yriepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3SMOKHOCTH aTOMa yriepoaa. XMMUYecKasl CBSA3b B OPraHUYECKHX COCTUHEHUSX.
Tunel rubpuau3anuyu aTOMHBIX opOuTasielt yriaepona. MexaHu3Mbl 00pa30BaHUs KOBaJIEHTHOM
CBs3M (OOMEHHBIM M TOHOPHO-aKUEeNTOpHbIN). TUIBI epeKkphIBaHUsI ATOMHBIX OpOUTaNel, o- U
n-cBs3u. OnuHapHasi, 1BOMHas M TpoWHass cBsA3b. CrocoObl paspbiBa CBsi3eH B MOJIEKYJax
OpraHu4ecKkux BemiecTB. [loHsTHE 0 CBOOOTHOM paauKaie, Hykieopuie u JeKTpoduIe.

Teopust crpoeHuss opraHuueckux coeanHeHuii A.M. byrinepoBa M COBpEMEHHbIE
MIPEJICTaBJICHUSI O CTPYKTYpE MOJIEKYN. 3HAaUeHUE TEOPUU CTPOEHHUS OPraHUYEeCKUX COEIUHEHUH.
Mornekynsipable M CTpYKTypHBIe (opmynbl. CTpyKTypHbIEe (OPMYJBI Pa3IMYHBIX BHUJIOB:
pa3BEpHyTas, COKpaméHHas, CckejeTHas. M3omepus. Buabl wu3zoMepuu: CTPyKTypHad,
MPOCTPAHCTBEHHAsE. OJEKTPOHHBIE A((EKTHI B MOJIEKYJIaX OpPraHMYECKHX COEeJAWHEHHH
(MHIYKTUBHBINA U ME30MEpHBIH 3 PeKThI).

[IpencraBnenue o kmaccuuKauu OpraHMIecKuX BemiecTs. [loHsTHE 0 HYHKIIMOHATBHOMN
rpynne. I'omonorus. I'omonornyeckue psaasl. CucremMarndeckass HOMEHKIATypa OpraHMYECKUX
coequaenuit (IUPAC) u TpuBHaibHbIC HA3BaHUS OT/ICIBHBIX IMPEACTABUTEIICH.

OcobenHoctd M Kilaccu(uKanmuss — OpraHmveckux  peakuuil.  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B OPTraHUYECKON XUMUHU.

OKCIepUMEHTANIbHBIE METO/Jbl U3YUEHUs BEILIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3amMy OpraHMYecKHX BEIIECTB U MaTepHallaMM Ha MX OCHOBE, OMbBITHI MO MPEBPALICHHUIO
OPraHMYECKUX BELIECTB IpU HarpeBaHuM (IUIaBJIEHHE, OOYIJIMBaHHE U  TOpPEHUE),
KOHCTPYHPOBAHUE MOJENIei MOJIEKYJI OpraHMYeCKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['omonornyeckuil psj ankaHoB, oOuias ¢opmysia, HOMEHKIATypa U M30Mepusl.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKaHOB, SP -THOPHIM3aIMs aTOMHBIX
opOuTaneit yriaepona, 6-cBsizb. Ouznueckue CBOMCTBA aJIKaHOB.

XYMHYECKHE CBOMCTBA aJIKAHOB: PEAKIMHU 3aMEILEHUs, U30MEpPU3aLUU, JACTUAPUPOBAHNUS,
LMKIW3allUY, THUpOJIN3a, KpekuHra, ropeHus. llpencraBieHue o MexaHM3MeE peakuuid
PaauKaIbHOTO 3aMEIIECHUS.

Haxoxnenue B npupoze. CriocoObl OMydyeHUs: ¥ IPUMEHEHUE AJIKaHOB.

[Muknoankanel. O6mmas popmyna, HOMeHKIAaTypa U u3omepusa. OcoOEHHOCTH CTPOSHUS U
XUMUYECKAX CBOMCTB MaibIX (LMKJIONPONAaH, IUKIOOYTaH) ¥ OOBIYHBIX (IIMKJIOIECHTAH,
LUKIIOTeKCaH ) MUKI0aNKaHoB. CrocoObl MONYyYeHUS U TPUMEHEHUE [TUKII0ATKAHOB.

Ankenbl. 'omonmorudeckuii psi alkeHoB, o01mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP’-rMOpUIM3allks aTOMHBIX opOuTaneii
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Luc-TpaHc-) uzomepus. duznueckue
CBOWMCTBA QJIKEHOB. XHMMHMUYECKHE CBOWCTBA: PEAKUMM IPUCOCIMHEHUS, 3aMELICHUS B O-
MOJOKEHUE MPH JBOWHOW CBSI3M, MOJIMMEpU3aluu U okucieHus. [IpaBumo MapKoBHHKOBA.
KagecTBeHHBIE peakiny Ha ABOMHYIO CBs3b. CrIOCOOBI MOMyYeHHS U IPUMEHEHHUE aJIKEHOB.

Anxaguenbl.  Knaccudukauus — ankaaveHoB  (CONMpsiKEHHBIC,  HM30JMPOBAHHbIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKUX CBOWCTB



COMPSsKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [loauMepusanust CONpsiKEHHBIX TUEHOB.
CriocoObI oy4eHHsI ¥ IPUMEHEHUE alTKaJueHOB.

Anxunbl. ["'oMonornueckuii psijy aTkKUHOB, o0mIast (hopmysia, HOMEHKJIATypa U U30MEpPHS.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJKUHOB, SP-rHOpUAM3AIUs aTOMHBIX
opouTanet yriaepoga. PU3MYECKHE CBOWCTBA AJKHMHOB. XHWMHUYECKHE CBOWCTBA: PpEAKIUU
MIPUCOENHEHNUS, TUMEPU3aluu U TPUMEpPHU3ALNU, OKUCIeHUs. KucnoTHbIe CBOICTBA aJKHUHOB,
HUMEIOIIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEeHHbIE peaklMM Ha TPOHHYIO cBs3b. CrocoObl
MOJTyYEHUs U IPUMEHEHUE aJIKUHOB.

Apomartndeckue yrieBooposl (apeHsl). ['oMonoruueckuit psj apeHos, oduias Gpopmyia,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl O€H30Ia.
dusnuecKkue CBOWCTBAa apeHOB. XMMHUECKHE CBOMCTBa OEH30J1a M €ro T'OMOJIOIOB: pEaKIuu
3aMeIleHUs] B OEH30JIbBHOM KOJIbIE M YIJIEBOJOPOJHOM paJMKale, pPEeaklUuu NPHCOEIUHEHHUS,
OKHCJIEHHE TOMOIOoroB 6enzona. [IpeacraBienne 06 OpUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTEICH
B OEH30JIbHOM KOJIbLIE HA NMPUMEPE AIKHIBHBIX PaJUKaloB, KapOOKCHUIBHOW, T'MAPOKCUIBLHOM,
aMMHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHUMHUYECKHMX CBOMCTB CTHpOJIA.
[Momumepuszaumst  crupona. CrocoObl  MOMyYyeHUs M NPUMEHEHUE  apoOMaTUYEeCKHX
YTIIEBOAOPOIOB.

[Ipuponnsiii ra3. Ilonyraeie HedTaubie razpl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiib U NpOAYKTHl ero mnepepadorku. CrnocoObl nepepaOoTKud He(TH: MEeperoHka, KPEeKHHT
(TepMuyecKUid, KaTaIUTHYECKuil), pudopmunr, nuponus. IlpoaykTsl nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas cBsi3b MEXY pa3InYHbIMU KJIaCCaMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaAJOTCHIIPOU3BOAHBIX YIJIEBOAOPOLOB. Peakumm 3amenicHus
rajjoreHa Ha THJAPOKCOIPYNIy, HHUTPOrpYIIy, LUaHOrpynny, amuHorpymnmy. JlelicTBue Ha
TaJIOTEHIIPOM3BOJHBIE BOJHOIO M CIMPTOBOrO  pacTBopa Iménoun. B3aumoneincrsue
JUTaJOr€HAJIKAHOB C MarHUeM M LUHKOM. lIoHsATHE O MeTalioOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb3oBaHue TrajloOreHNpOU3BOIHBIX YIJIEBOAOPOAOB B OBbITY, TEXHHKE U IpPU CHHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: H3ydeHUE
(u3MuecKuXx  CBOWCTB  YIVIEBOAOPOJIOB  (pacTBOPUMOCTh),  KAue€CTBEHHBIX  peakuuit
YTJIEBOIOPOJIOB PA3IUYHBIX KJAaccOB (oOecuBeurBaHHe OPOMHOM MIIM MOAHOW BOABI, PacTBOpa
IIEpMAHraHaTa Kaius, B3aHMMOACHCTBME aUEeTWJIEHAa ¢ AaMMHMA4YHBIM pacTBOPOM OKCHJIA
cepeOpa(l)), xauecTBeHHOE OOHApPY)KEHHE YriepoAa W BOAOPOJa B OPTaHUYECKHUX BEIIECTBAX,
MOJydeHHUEe ITWJICHAa M M3Y4YE€HUE €ro CBOMCTB, O3HaKOMJIeHHe ¢ Komnekuusmu «Hedpts» u
«Yromp», ¢ o0pa3namMM IUIACTMAcC, Kay4yKOB M PE3HHBI, MOJCITUPOBAHUE MOJIEKYI
YIJIE€BOJOPOIOB U FaJOr€HIIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucnopoacoaepxamue oprannyeckue coeiMHeHHsI.

[IpenenvHble onHOATOMHBIE cHUpPTHL. CTpoeHHE MOJIeKyN (Ha NpuUMepe MeTaHoja |
stanoina). ['oMmonorudeckuit psij, odmias Gopmysna, u3oMepus, HOMEHKIIATypa U KiacCU(pUKaITusI.
@dusnyeckue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CIHUPTOB. BoOXOpOAHBIE CBSA3M MEXITY
MOJIEKYJIaMH ~ CIIUPTOB. XHMHYECKHE CBOICTBA: peakUUHd 3aMEeUIeHMs, JeruJparaluu,
OKHCIIEHUS, B3aUMOJECUCTBHE C OPraHUYECKMMH M HEOPraHNYEeCKUMU Kucinoramu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CHUPTHI. JIEHCTBHE 3TAHOJNA M METAHOJNA Ha OPraHM3M 4YEJIOBEKA.
CriocoObI oTy4eH sl 1 IPUMEHEHNUE OHOATOMHBIX CITUPTOB.

ITpocteie 3¢upel, HOMeHKIaTypa U n3oMepust. OCOOEHHOCTH (PU3MUECKUX U XUMHUECKUX
CBOICTB.



MHOroaToMHbl€ CHUPTHl — 3THJIEHIVIMKOAb W IIUIEpUH. DPU3NUECKHE U XMUMHYECKUE
CBOWMCTBA: PEAKLUU 3aMEIEHUS, B3aUMOJEHCTBUE C OpPraHMYECKMMH U HEOPraHWYECKHUMH
KHCIJIOTaMH, KaueCTBEHHAsl peaKiusi Ha MHOroaTOMHbIe cupThl. [IpeacraBienne o MexaHusme
peakiuii HykIieopuIbHOro 3amenieHus. JlelicTBrue Ha opraHu3M 4enoBeka. CriocoObl momy4deHus
Y IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSIHME THIPOKCOIPYIIIBI U OEH30JIbHOTO S1pa.
O®uznyeckue cBoiictBa ¢deHona. OcoOEHHOCTH XMMHYECKUX CBOKMCTB (heHona. KauecTBeHHBIE
peakiuu Ha ¢eHon. TokcuvHocTh (erona. CrocoObl MONMyYeHHS W NpPUMEHEHHE (eHoa.
denonpopMalbIeTHAHAS CMOJA.

KapOonusnbHble coeTUHEHUS — aIbJeruabl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM rpymmbl. ['oMonoruyeckue psaabl anbAErHIOB U KETOHOB, obOmas Qopmyina,
U30MEpHUsT M HOMEHKJaTypa. PU3WUECKHME CBOMCTBA albJIETUIOB M KETOHOB. XUMHUYECKHUE
CBOWMCTBA aNBAECTUIOB M KETOHOB: peakuuu mpucoeauHeHus. OKUCIIEHHUE ajbAErul0B,
KayeCTBEHHbIE peakluu Ha anblaerujbl. CrocoObl MOMydyeHUss U TMpPUMEHEHHE ajbJAETUAOB U
KETOHOB.

OnHOOCHOBHBIE TpeneabHble KapOOHOBBIE KHUCIOTHl. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKinarypa. (DHU3MYECKHE CBOWCTBA OJHOOCHOBHBIX
MpeieNbHBIX KapOOHOBBIX KHUCIOT. BoAopomaHbie CBS3M MEXIy MOJEKyJlIaMH KapOOHOBBIX
KHCIIOT. XUMHUYECKHE CBOWCTBA: KHMCIOTHBIE CBOWCTBA, peakius ATepudUKalMM, pEaKuu C
y4acTHEM YTJIeBOJOPOAHOro paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOM KHUCIOTHL. [loHATHE
O MPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3¢pupax. MHOroodbpazue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOWCTB HEMPEAEIbHBIX U aPOMAaTHYECKUX KapOOHOBBIX KHUCIOT, TUKApOOHOBBIX
KHCIIOT, THAPOKCHUKAapOOHOBBIX KuciaoT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapUHOBasl, MAJIBMUTHHOBAs, OJICUMHOBAsS, JUHOAEBAs, JUHONEH08as KHUCIAOTBHL. CrocoObl
MOJTyYEHUs U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psin, obuias ¢popmyna, H30MepUs U HOMEHKIATYpa.
®u3nyuecKre 1 XMMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U LIEIOYHOU cpene.

XKuper. Ctpoenune, pu3nyeckne ¥ XUMUYECKHE CBOWCTBA JKHUPOB: THAPOIH3 B KUCIOH U
1eno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKU HENPEAEeIbHBIX JKUPHBIX
KUCH0T. JKupbl B IPUPO/IE.

MpbL14 Kak COJM BBICIIUX KApOOHOBBIX KUCIIOT, MX MOIOILIEe JAeHCTBHE.

OOmast xapakTepucThka yrieBonoB. Kiaccudukamuss yrieBogoB (MOHO-, OU- U
nojucaxapuabl). MoHocaxapuIbpl: TJIIOKO3a, (PYKTO3a, Trajakro3a, pubdosza, 1e30KCHpuO03a.
®u3nyecKre CBOKMCTBA W HaxoxJeHwe B Tmpupoge. PDorocuHTe3. XUMHUUYECKHE CBOMCTBA
[JIIOKO3Bl: PEaKIUMU C YYaCTHEM CIHUPTOBBIX U  QIBJAETHAHOM TpyII, CHOUPTOBOE H
MOJIOUHOKHUCIIOE OpoxeHue. [lpuMeHeHue TIIIIOKO3bl, €€ 3HAUYe€HUE B IKHU3HEACATEIHLHOCTH
opranu3ma. Jlucaxapuabl: caxapo3a, MaibTO3a M JIakTo3a. BoccTaHaBiuBaromue WU
HEBOCCTAHABIIMBAIOLIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxxaeHue B mnpupone u
npumenenue. [lonucaxapupl: Kpaxmal, INIMKOreH U uemtono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaja, TJUMKOr€Ha WU LeJUIo03pl. (Pu3nueckue CBOMCTBA KpaxMana M ILEJUIHOJIO3bI.
XUMUYECKHE CBOMCTBA Kpaxmaya: THIpPOJIN3, KAYeCTBEHHAs PEAKUUsI C MOAOM. XHUMHUYECKHUE
CBOMCTBA 1IEJUTIONO3bI: THIPOIN3, ToydyeHHe 3(pupoB 1emtoia03bl. [ToHsaTne 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKClepUMEHTANIbHBIE METO/bl M3Yy4EHHUS! BELIECTB M HUX IPEBPALLEHUI: pacTBOPUMOCTb
pa3IMYHBIX CHOUPTOB B BOJE, B3aUMOJCHCTBHE HITAHOJA C HATPUEM, OKHUCJIEHUE 3THIIOBOTO
CIupTa B aJbJCTH] Ha PACKAIEHHOM MEIHOM IIPOBOJIOKE, OKHUCIEHUE 3TUIIOBOTO CIHUPTA



JUXPOMAaTOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB), KAUECTBEHHBIE PEAaKIIMK Ha
anpaeruisl (¢ ruapokcunom nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakius rounepuaa
¢ ruapokcuom meau(ll), xumudyeckrne cBolcTBa pacTBOpPa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pactBopa TI0K03bl ¢ TuapokcuaoMm meau(ll), B3aumopeiicTBue kpaxmana ¢ MOAOM, PEIICHHE
JKCIIEPUMEHTAIBHBIX 3a/1a4 1o TemaM «CriupThl U GeHombl», «KapOoHoBbie KUCIOTHL. ClOXKHBIE

3hupLI.
A3oTcoaepiKanue OprannyecKne coeTHHEeHHs.
AMHHBI — OpraHW4YecKHMe TpPOW3BOAHBIE aMMHuaka. Kiaccudukamuss aMHUHOB:

anudaTuyecKkue U apoMaTuyeckue; MepBUUHbIC, BTOPUYHBIE U TpeTUyHble. CTpOECHHE MOJIEKY,
obmrast popmyiia, u3omMepusi, HOMEHKJIATypa U (PU3MUECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
anmudaTuyecKuX aMHHOB: OCHOBHBIC CBOWCTBA, AIKWIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aAMHUHOB C a30TUCTON KUCIOTON. CONM aTKUIaMMOHUS.

AHWJIMH — TIPEJICTAaBUTENIb AMUHOB apoMaTHieckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIIMSIHUE TPYII aTOMOB B MoJiekyjie aHuinHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHMJIMHA.
KauectBennsie peakunu Ha aHuWiInH. CrocoObl MOMY4YeHHS W TpPUMEHEHHUE amu(aTHIeCKUX
amuHoB. [Tonyuenue anunmHa U3 HUTPOOEH30IA.

Amunokuciotel. Homenknarypa u  wu3omepus. OTHenbHBIE NPEACTABUTEIH  O-
AMUHOKHUCJIOT: TIMUUH, anaHuH. dusndyeckue CBOMCTBa aMUHOKUCIOT. XMUMHYECKHE CBOMCTBA
AMUHOKHCIIOT KakK aM(OTEepHBIX OPraHMYECKUX COCIUHEHUM, pEeaKius IOJIMKOHICHCAINH,
o0Opa3oBaHKe MENTHIHOW CBS3HU. buonmorndeckoe 3HaueHWE aMUHOKUCIOT. CHHTE3 U THUAPOIU3
TICTITH/IOB.

benku kak npuponnsie nonumepsl. llepBuunasi, BTOpUYHAs W TPETHUHAS CTPYKTypa
O6enkoB. XMMHYECKHEe CBOWCTBA OENKOB: TMAPONU3, NEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHMS BELIECTB M HMX MNPEBPALECHUN: PAaCTBOPEHHUE
OENKOB B BOJIE, JCHATYpaIusl OCIKOB MpPU HATPEBAHHH, IIBETHHIC PEaKIUU HA OCNKH, pelICHHE
SKCIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOAEp)KAllMe OPraHUYeCKHE COCIUHEHHUS» U
«Pacro3HaBaHnEe OpraHMYECKUX COETUHECHUIN.

BricokoMoO/IeKYJISIPHBIE COeIMHEHHUS.

OCHOBHBIE TIOHSATHS XUMHU BBICOKOMOJIEKYJSIPHBIX COCIUHEHWW: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHssT MOJeKyJsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCUHEHUN — OJIMMEPU3ALNS U TTOJTUKOH ICHCALUSI.

[Tonumepusie MaTepHabl. [TnacTmacchl (moMMATHUIIEH, MOJIUTIPONUIIEH,
MTOJINBUHUJIXJIOPHU/L, MTOJINCTUPOIL, MOJIMMETHIIMETaKpHUJIIAT, MOJINKApOOHATHI,
nonudTIIIeHTepedTanar). Yrunusanus u nepepaboTka miacThka.

DOnacToMepbl: HATypallbHbIM  KayuyK, CHHTeTHMYecKHe Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[Monmumepsl  cmenuanbHOrOo  Ha3HaueHUs  (TeproH, KeBIap, OSIEKTPOMPOBOASIIIKE
MOJIMMEPHI, OropasziaraeMpie MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI U3YYEHHs BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3namMy MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELICHHE
SKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «Pacrno3HaBaHue macTMacc U BOJIOKOH.

PacuérHrle 3agaumn.



Haxoxnenue MonexkynsipHoit popMysbl OpraHuYecKOro COeIUHEHHS [0 MaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJAAILIMX B €r0 COCTaB, HAXOXKJACHUE MOJEKYJSPHOW (OPMYINIBI OPraHUYEeCKOro
coemMHEeHHs o0 Macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BelIecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIMH U/UIH UCXOHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (hOPMYITBI
OpPraHUYECKOT0 BEIIECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB MOMYy4YEHUS,
oIpe/ieNieHNe JJOIH BBIXO0/1a MMPOIYKTa PEaKIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3€M IMpH M3ydeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCA Yepe3 MCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IMOHATUH, TaKk M
MOHSATHUH, TPUHATHIX B OTJIENBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O ITUKIIA.

OO0me ecTecTBEHHO-HAY4YHbIC TOHATHS: SIBICHUE, HAYYHBIH (DakT, THIIOTE3a, TEOpHs,
3aKOH, aHAJIMU3, CHUHTE3, Kiaccu(uKanus, HaOII0JeHHEe, U3MEpEHHUE, SKCIEPUMEHT, MOEIb,
MOJICIIUPOBAHUE.

®du3uKa: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJIa, SHEPreTUYECKUH
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3UYECKHE BEITUUMHBI,
€IMHUILIBI U3MEPEHHUS, CKOPOCTbh, SHEPTHUs, Macca.

Buonorusi: kierka, opranusm, 3KOcucTeMa, ouocdepa, MeTaboInM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TeTepoTpOoPHBIA THUN MHUTaHUS, OpoxkeHHe, (OTOCHUHTE3, IbIXaHUE, OCNKH,
YTJIEBO/IBI, KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: nonesHsle HCKONaeMbIe, TOIUIUBO.

TexHoMOrNs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIEHOTO TTUTAHUS, MOIOIIIHE CPE/ICTRA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUUYECKUH 31eMeHT. M30tonsl. CTpoeHHE 3JIEKTPOHHBIX
000J104eK aTOMOB, KBAaHTOBbIE 4YMCJIA. ODHEPreTUYECKUe YPOBHU U TMOAYPOBHH. ATOMHBIE
opouranu. Krnaccupukanus XMMHYECKUX JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnipenenenue
JJIEKTPOHOB 10 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBIE KOH(PUIypall aToOMOB 3JEMEHTOB
MEpBOro—4eTBEPTOr0 MEPUOJIOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUHU, DIJIEKTPOHHBIE
KOH(UTypaluy HOHOB. DJIEKTPOOTPULIATENBHOCTb.

[lepnonnueckuit 3akoH u Ilepuoguueckas cucrema XuUMHYeCKuX diemeHtoB JI.U.
MenpeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa M Ilepuonuyeckold CHCTEMBI XMUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MCHEHHS CBOWCTB
XUMHAYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEUIECTB IO TpyHnaMm M
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumudeckas CBs3b. BUABI XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHON CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBINA. DHEprus
u nnuHa cBa3u. [lonspHOCTh, HallPaBIEHHOCTh U HACHIIIAEMOCTh KOBAaJIEHTHOM cBsi3U. KpaTHbie
cBsa3u. BogopoaHas cBsi3b. MeXXMONEKYIIIpHBIE B3aUMOACHCTBHS.

BanenTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHEM (Ha MpHUMEpe COEAMHEHUH 3JIEMEHTOB BTOPOro
Tepuosa).



[IpencraBieHne O KOMIUIEKCHBIX coelHHEHMsAX. (CoCTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTelib, JUTaHIbl. 3HAYeHHWE KOMIUICKCHBIX coeauHeHud. [loHsTHE O
KOOPIMHALIMOHHON XUMHH.

BemectBa MONEKyJISIpHOTO M HEMOJEKYJISPHOrO CTPOEHUs. THUIBI KPUCTATUTMYECKUX
PEETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbIx cucteMax. MctuaHble pacTBOpHI. [IpeacTaBieHue 0 KOJITOUIHBIX
pactBopax. CrocoObl BBIpRXKEHHS KOHILIEHTPAIlMM PAaCTBOPOB: MAaccoBasl JOJIA BEIIECTBA B
pacTBope, MOJSpHas ~ KOHIEHTparus. HacellleHHble ¥ HEHACBIIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPTAaHHMYECKUX BEHIECTB. TpHUBUATIbHBIC Ha3BaHUS
OTJIEJIbHBIX MPEACTABUTENCH HEOPTAHUUYECKUX BEILIECTB.

Knaccudukarus XuMUUECKUX PEakinii B HEOPTaHUYECKON M OPraHMIECKOW XUMHH. 3aKOH
COXpaHEHHUs MAcChl BEIIECTB; 3aKOH COXPAHEHHUsSI W TMPEBPALICHUS SHEPTUU MPU XUMHUYECKHUX
peakuusix. TerioBbie 3QPeKTsl XuUMUUYECKUX peakuuid. TepmMmoxumMuieckre ypaBHEHHUS.

CKOpOCTbh XUMHYECKOW peakIuy, €€ 3aBUCUMOCTb OT pa3IMYHbIX (akTopoB. ['oMoreHHsle
U reTepore’Hsle peakunu. Katanus u kataam3aropsl.

OOparumble U  HeoOpaTUMbIe peakIUH. XHUMUYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DaKTOphl, BIMAIONIME HA MOJOKEHHE XMMHUYECKOrO0 pPaBHOBECHS:
TeMIiepaTypa, JaBJIE€HHWE U KOHIICHTPAIIMU BEIIECTB, yJacTBYIOIIMX B peakuuu. [lpunnumn Jle
[Tarenbe.

Onekrponutuyueckas aucconmanus. CuibHble W cnabbie  nekTponauThl. CTeneHb
mucconuanuu. Cpena BOAHBIX PacTBOPOB: KHMCIOTHAsl, HENTpasibHas, LienodHas. Bonopoansliil
nokasatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb |
BOCCTAaHOBUTENb. [Ipomeccel OKHCIEHHS W BOCCTAHOBJIEHUSA. BakHeWIne OKUCIUTENIH U
BOCCTaHOBUTENH. METO 3NIEKTpOHHOr0 Oananca. DJIEKTPOIH3 paCTBOPOB M PACIIABOB BEIIIECTB.

OKCIEPUMEHTAIbHBIE METO/bl HM3YYEHHsI BEIIECTB W MX IPEBPAIICHUI: pa3IoKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aTopa, MOJEIM KPUCTALIMYECKHX PEMIETOK,
MPOBEJICHHE pEaKIMii HMOHHOTO OOMEHa, OmIpeaelieHHe Cpelbl pPacTBOPOB C MOMOIIBIO
WHJIMKATOPOB, U3YUYCHUE BIUSHHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKON PEaKINH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckasi xummusi.

ITonoxenue HemerawioB B Ilepuoauueckoil cucremMe XuUMHUYeCKHX diemeHToB [[.M.
MeHnneneeBa W OCOOCHHOCTH CTPOCHUS HMX aToMOB. (DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMETaIOB (Ha MpUMepe KUCIIOpoa, cepbl, pochopa u yriepona).

Bogopon. Ilonyuyenue, ¢pusnueckre U XMMHUYECKHE CBOMCTBA: PEAKIMH C METAUIaMU U
HEMETaJNIAMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ MApuAbl. TONIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxaenune B mpupoje, cnocoObl MOMydeHHs, PU3NYECKHe U XUMHUYECKUE
cBoMcTBa. ['amoreHoBOAOpOAbl. BaxHelinne KuCIOpOACOAEpKAIIUE COEAUHEHUS] TaIOr€HOB.
JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI MOMYYeHHsI TalOreHoB. [IpruMeHeHre raaioreHoB u
HUX COCTUHEHUM.

Kucnopon, o30H. JIaGopaTopHble UM MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOpPOJA.
®u3znyueckue W XUMHUYECKHE CBOMCTBA M NPUMEHEHHE Kuciopona M o030Ha. Okcuasl H
MEPOKCHUJIBL.

Cepa. Haxoxzaenue B mpupoje, CIOCOObI MONy4YeHUs, (U3MUECKHEe U XUMHUYECKUE
croiictBa. CepoBomopon, cynbhuasl. Oxcuna cepoi(1V), okcun cepoi(VI). Cepuucras u cepHas



KUCJIOTBI M uXx comd. OCOOCHHOCTH CBOWCTB CepHOM KuCIOTHL. [IpuMeHenme cepbl u e€
COEMHEHHUI.

Azor. Haxoxnenume B mpupoje, crnocoObl MOMy4YeHHs, (PU3UUYECKHEe U XHUMHUYECKHE
cBoiicTBa. AMMHaK, HUTPUAbL. OKCHUIBI a30Ta. A30THUCTasi U a30THas KHUCIOTHI M UX COJH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL [IpuMeHeHue a30Ta U ero CoeAMHEHUH. A30THBIE
ynoOpeHus.

®ocdop. Haxoxaenue B mpupoje, crnocoObl moiydeHus, (GU3MUECKue U XUMHYECKUe
croiictBa. @ochumer u dochun. Oxcumsl ¢docdopa, dochopHas kuciaora U e€ CONU.
ITpumenenue docopa u ero coeuHeHunit. @ocopHble ya0O0peHHUS.

VYriepon, HaxoxjaeHwe B TMpupoje. AuioTporHble Moaudukanuu. DPuznueckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepoxoM. Oxcupy yraepona(ll),
okcupa yriaepona(lV), yrompHas Kuciota u €€ COJM. AKTHUBUPOBAHHBIA Yroyib, afcopOITus.
Oynnepensl, rTpadeH, yriaepoaHble HaHOTPYOku. I[IpuMeHeHHe MPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTIEPOIOM, H €0 COeIUMHEHUH.

Kpemuuii. HaxoxaeHue B mpupoje, COCOObI MOMy4YeHHs, (U3HUECKHEe W XUMHUUYECKUE
coiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIOTa, CHIIMKATHL. [I[ppuMeHeHne KpeMHUsl U ero
coenunennit. CTEKI0, ero rnoiaydeHue, BUIbI CTEKIIA.

[Tonoxxenue MetamnoB B [lepuonndeckoii cucteMe XUMUUYECKUX 3JeMEHTOB. OCOOEHHOCTH
CTPOEHHUSI SJIEKTPOHHBIX 000J704YeK aTOMOB MeTauioB. O0uue Gpu3nieckue cBOiCcTBa METaNJIOB.
[Ipumenenne MeTasioB B ObITY U TexHHUKe. CIIaBbl METAJLIOB.

DIEeKTPOXUMHYECKUN  psifi HampsDKeHW MeTawtoB. OOmme CcrmocoObl  MOMydYeHUs
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIUTYPIHs, dJIeKTpoMeTaiuyprus. [lonsitue o koppo3uu
MeTaiioB. CriocoObl 3alIUTEL OT KOPPO3HH.

Ob6mas xapaktepuctuka MetauioB |A-rpynmel [lepuonuueckoil CUCTEMbl XUMHYECKHUX
anemMeHToB. HaTpuii n kanmii: monydeHue, GpU3NIeCKie U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka metamioB |IA-rpynmsl [leproguueckoit CUCTEMBI XMMHUYECKHUX
9J€MEHTOB. MarHuii M KaJblLMi: TONydeHHe, (QU3NYecCKMe M XMMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB M X coequHeHUH. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHS.

ANroMUHUI: TONy4YeHue, pU3NYecKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHEHUN. AMGOTEpHBIE CBOWCTBA OKCHJAA U THIPOKCHIA AITIOMHUHUS,
TUAPOKCOKOMITIIEKCHI AIIFOMUHUS.

OOmast xapakTepucTuka MeTauioB Mmooouneix mnoxarpynm (b-rpymm) Ilepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

dusnyueckre 1 XMMUYECKUE CBOMCTBA XpoOMa U €ro coenHeHui. OKCUIbl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U IUXpoMaThbl, UX OKHCIUTEIbHBIC CBOHCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

dusnyeckue U XUMHUYECKHME CBOMCTBA MapraHia M €ro COoeAuHEeHU. Baxuenine
coequHenus mapranua(ll), mapranua(lV), mapranna(VI1) u mapranna(VI1I). Ilepmanranar kamus,
€ro OKUCJIUTENIbHbIE CBOMCTBA.

dusnyeckre 1 XUMUYECKUE CBOMCTBA JKeJie3a B ero coeuHeHu. OKCUIbI, TUIPOKCUIBI U
comnu >kene3a(ll) u xxeneza(lll). [lomyuenue u mpuMeHeHME Kene3a U ero CIUIaBOB.

Du3nyYecKre U XMMUYECKUE CBOMCTBA MeU U €€ coenuHeHui. [lonydenue u npumMeHeHue
MEJIU U €€ COCTMHEHUN.

[{uHK: monmy4yeHue, pu3nyeckue 1 XUMHIECKHE CBOKMCTBA. AMDOTEpPHBIC CBOMCTBA OKCHAA
Y TUAPOKCHUJIA IIMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa 1 ero COeIMHEHUH.



DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M HX MPEeBpaLICHHUI: H3ydyeHHE
00paslioB HEMETaJIOB, rOpeHue cepbl, ¢ochopa, xKenesa, MarHuss B KHCIOPOZAE, HU3y4EeHUE
KOJIJIEKIUH «MeTayuibl M CIUIaBb», B3aMMOCHCTBHE IIETOYHBIX U IIETOYHO3EMENbHBIX
METAJUIOB C BOJOW (BOSMOXKHO HCIIOJB30BAHME BUICOMATEPUANIOB), B3aUMOJCHCTBHE IIMHKA U
JKelle3a ¢ pacTBOpaMU KUCIIOT U IIENI0Yeid, KaueCTBEHHbIE peakllii Ha HEeOpTraHUUECKUe aHUOHBI,
KaTHOH BOJIOPOJIa W KATHOHBI METAJIOB, B3aMMOJICHCTBUE THIPOKCHIIOB ATFOMUHUS U IUHKA C
pacTBOpaMH KHUCIIOT W IIEJI0Yel, pelieHne SKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM «[ amoreHso,
«Cepa u e€ coemuHeHU», «A30T 1 HOocHOop U UX COSTUHEHUD», «METalTbl TIABHBIX ITOATPYIII,
«MeTanasl TOOOYHBIX MTOATPYIII.

XuMus 4 )KU3Hb.

Ponb xumun B oOecriedeHr YyCTOWYMBOTO Pa3BUTHs yesioBedecTBa. [IoHSATHE O HAyYHBIX
MEeToJax IMO3HAaHUS M METOJNOJIOTUHM HAay4yHOro wuccienoBaHus. HayuHble MPUHIUIIBI
OpPTaHU3AINH XUMHUYECKOTO MPOU3BOCTBA. [IpOMBINITICHHBIE CTIOCOOBI TOTYYEHUST BAKHEHIITUX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIOThI, MeTaHoMa). [IpoMbltieHHbIE
CMOCOOBI MONYYEHUS] METAJUIOB M CIUIAaBOB. XMMHYECKOE 3arps3HEHHE OKPYXKarouled cpeasl
ero mnociueacTBus. Pons XxuMuu B 00ecrieueHnn YHEPreTHUecKoil 0€30MacHOCTH.

XuMmHus W 370pOoBbe 4YeloBeKa. JlekapcTBeHHBIe cpencTBa. llpaBuia WMCIONb30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XuMuu B pa3BUTUH MEAUIIMHBI.

XWMUS TTUIIA: OCHOBHBIE KOMITOHEHTHI, TMHIIEBBIC 100aBKU. Poih XuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapdromepHbie cpenctBa. beiroBas xumusi. [IpaBuna Ge3omacHOro
WCIIONb30BAHUS IIPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM KU3HHU.

XHUMHS B CTPOUTEIBCTBE: BAKHEUIITNE CTPOUTEIBHBIE MaTepUalIbl (IIEMEHT, OETOH).

XuMHUS B CEIBCKOM X03stiicTBe. OpraHndeckie U MUHEPaIbHBIC YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. Marepuaibl
JUISL TIEKTPOHUKH. HaHOTeXHOMOrMH.

PacuérHble 3amaun.

Pacuérel: Maccel BemecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce uin 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BhEMA, KOIUYECTBA
BEIIECTBA) MPOJYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HMMEET NPUMECH, Macchl (00bEMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €CIM OJHO M3 BEIIECTB JaHO B BUJAE PacTBOpa C
OMpeeIEHHON MacCOBOM JI0JIEM PacTBOPEHHOIO BEHIECTBA, MAacCOBOM JOJIW U MOJSIPHOM
KOHIICHTpAI[MU BEIIECTBA B PACTBOpE, MO BBIXOAA MPOAYKTa PEAKIMU OT TEOPETHUYECKU
BO3MOKHOTO.

MexmpeaMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPU M3YYeHHH OOUIell 1 HeOpraHMYeCKOl XUMUU B
11 xmacce oCcymIecTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSTHHA,
TaK U TOHSATUH, MPUHATHIX B OTJEIBHBIX MIPEIMETaX eCTECTBEHHO-HAYUYHOTO IIMKIIA.

OOmye ecTeCTBCHHO-HAyYHBIC IMOHSATHS: SBJIICHUWE, HAydHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHalW3, CHUHTE3, KIacCH(pUKalusi, TMEePUOJUYHOCTh, HAOIIOJCHHE, W3MEPEHUE,
9KCIIEPUMEHT, MOJICIb, MOJICITUPOBAHHE.

®uzuka: Marepusi, MHUKPOMHUpP, MaKpOMHUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAaKTUBHOCTh, MOJEKYJa, YHEPreTHUYECKU YPOBEHb, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBAa, WJCANbHBIA Ta3, (U3MYECKUE BEIMYUHBI, CIUHUIIBI
W3MEpEeHUs], CKOPOCTh, SHEPIHsl, Macca.



buonorusi: kierka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- |
MHUKpPODJIEMEHTBI, OEJKH, JKUPBI, YIJIEBOAbI, HYKIEHHOBBIE KHCIOTHI, (PEPMEHTHI, T'OPMOHHI,
KPYroBOpPOT BEIIECTB ¥ MMOTOK YHEPTUU B IKOCHCTEMAX.

I'eorpadusi: MuHepabl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbIe, TOILIUBO, PECYPCHI.

TexHonorus: XUMUYecKass IPOMBIIIIICHHOCTh, METaJUTypTHsl, CTPOUTEIbHBIE MaTEpUaIbI,
CEIIbCKOXO3SIMICTBEHHOE ~ TPOM3BOJICTBO, TMHINEBas MPOMBIIUICHHOCTh, (hapMareBTHIeCKast
MPOMBIIIJICHHOCTb, TIPOHU3BOJICTBO KOCMETHUYECKUX npenapaTos, IPOHU3BOJICTBO
KOHCTPYKIMOHHBIX MATCPUAJIOB, SJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITIPOIPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBMM € CHCTEMHO-IESTEIBHOCTHBIM IMOAXOJAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yabTaTOB OCBOGHHUsSI TMpeaMera «XHUMHS» Ha YpOBHE CpeAHEero oO0mero oOpa3oBaHUS
BBIJICJICHBI CIICYIONINE COCTABJISAIONINE: OCO3HAHNE O0YJArOIIUMUCS POCCHUMCKON TpaXkIaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH U CamMOOIpe/eICHUIO;
HalWM4Me MOTHBAallMM K  OOYYEHHIO; TOTOBHOCTH U  CHOCOOHOCTH  OOyYaroluXcs
PYKOBOJICTBOBAThCSl MPUHATHIMU B OOIIECTBE IMpaBWJIaMH M HOPMAaMH TOBEJCHUS; HAIUYWE
MIPaBOCO3HAHUS, SKOJIOTHUECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTh L€ M CTPOUTH JKU3HEHHBIE
ILUTAHEL.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS MpEAMETa «XUMHUSD» OTPaXaroT cHOopMHPOBAHHOCTH
OTBITA MTO3HABATEIILHON U MPAKTUYECKON EATEIbHOCTH 00yUYalOIMUXCs B TIPOIECCE peaTu3aiinu
00pa30BaTEeTbHON JEATEILHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XHMHUS» OTPaKaT cHOpMUPOBAHHOCTH
OIBITa TIO3HABATENLHON U MPAKTUYECKON ACATEIHLHOCTA O0YYAIONINXCS B MPOLIECCE pealli3aliu
00pa30BaTeIbLHON JACSITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HAHUS 00YJAOIIMMUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB U 00A3aHHOCTEH, yBaKEHUS K
3aKOHY Y MIPaBOMOPSJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMAax M MpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHHUM B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JAEATEIHHOCTHU MPHU CO3JAHUH Y4EOHBIX MPOEKTOB,
perieHnr yu4eOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUECKHX YKCTICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPY aHATM3E PA3ITUYHBIX BUJOB YICOHOU JEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOI'O OTHOIICHUS K MCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO0 OTE€YECTBEHHOMU
XHUMHU;

YBa)KEHHUS K TPOIECCY TBOPYECTBA B OONACTH TEOPUU M MPAKTHUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAHUSA TOrO0, YTO JaHHBIE HAYKH €CTh pe3ylbTaT JUIMTEIbHBIX HAOIIOJECHUH,
KpPOMOTIIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca © TI03HABATCIIbHBIX MOTHBOB B TMOJIYYCHHUH | IOCIEAYIONIEM aHAJIU3e
nH(}OpMaIUU 0 IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUYECKOI0 MTOBEICHUS;

CIIOCOOHOCTH  OIIEHWBATh CUTYalldW, CBS3aHHBIE C XUMHYCCKHUMH SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIECHHOCTH;

TFOTOBHOCTH OIICHMBATh CBOE MOBEJACHHUE M TMOCTYINKH CBOMX TOBApHUIIEH C TMO3UIIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHUs [EHHOCTEH 3M0poBOro M Oe3omacHOro oOpa3a KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPU3HYECKOMY U TICHXHYECKOMY 3/I0POBBIO;



coOmro/ieHrs MpaBmJl 0€30MacHOr0 OOpaIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HH, B TPYIOBOM ACSTEIBHOCTH;

NOHMMAaHUs UEHHOCTH TMPaBUJ HMHAWBHUAYAJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHUBHOH KOMIIETCHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKON JCSITEIHbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHUE€ B PEUIEHWHM TNPAKTUYSCKUX 3a/1ad COIMaIbHOMN
HaIIPaBJIEHHOCTH (B paMKax CBOEI0 KJ1acca, LIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHUIO0 Mpodeccuil pa3IudyHOro poaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUS K TPYLY, JIFOASIM TpyJAa U pe3ybTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYATHHOW TPACKTOPUU OOpa3OBaHUS,
Oynmyuieil mpodeccuu U peaau3anuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U TOTPEOHOCTEM O0IIECTBA;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€71eCO00pPa3HOro OTHOMICHHS K MPUPOJE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HH Ha 3eMIIe;

MMOHUMAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOIHON U COLUUAIIBHOM CPEIbL;

0CO3HAHUSI HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIs1 PELISHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONONIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHATHBIE AYKOJIOTHUYECKUE TOCIEACTBUS MPEANMPUHUMAEMBIX
JICVCTBUHN U MIPEJOTBPAIATH UX;

HaJIMYMS PAa3BUTOTO JKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYPhI, OIBITA
JESATENbHOCTH  HKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HUMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COITMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH HACONIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUSI HAyKH W
OOIIECTBEHHOI IPAKTUKH,

NMOHUMAaHUsl CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (popMUpOBaHUU
paIOHATBHOI0 HAYYHOI'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOrO MPEICTaBICHUs 00 OKPYKaIOIIEM
MUpE KaK O €IMHCTBE MPHUPOALI U YEJIOBEKAa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHuu IpodIeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpPaBJIICHHOCTH U BAXKHOW PONU B CO3JaHMH HOBOHM 0a3pl MaTepHAIbHOM
KYJIbTYpHbI, B PEIICHUH TI100aTbHBIX MTPOOJIEM YCTOMUHUBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrieueHnH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKU KOM(OPTHOM KU3HU Ka)XI0ro 4ieHa
oOmiecTBa;

€CTECTBEHHO-HAyYHON TIpPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJIOB ITO3HAHWS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BATh MOMyYaeMbIC 3HAHUS IS



aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHsI JIeNaTh 0OOCHOBAHHBIE 3aKITIOYEHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LIEJBIO MOJTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIOJIb30BATh XUMUYECKUE 3HAHUS JUIS PEIICHHS TIPOOIeM
B PEAITBHBIX )KU3HEHHBIX CUTYAIHIX;

UHTEpeca K TTO3HAHUIO, UCCIIE0BATENLCKON eI TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B Ppa3IUYHBIX cdepax MpodeccHoHATEHON
JeSITELHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeamMeTHble pe3yibTaThl OCBOCHHS IPOTrPaMMbl MO XMMHUU Ha YpPOBHE CPEIHEro
o01rero 06pa3oBaHus BKIIIOYAOT:

3HaYMMble Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIUCHMITIMHAPHBIC
(MexnpenMeTHbIE) O0IIeHay4YHbIE TOHATHS, OTPaKaloIllre [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cieurn UKy METO/I0B TIO3HAHUS, UCIIOb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BeIEeCTBO,
9HEprusl, sBJICHUE, MpOoLECcC, CUCTEMA, Hay4dHbIH (DaKkT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEI0BAaHUE, HA0JIIOIEHNE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble  y4yeOHble  JeiicTBUA  (IIO3HABaTelbHblEe,  KOMMYHUKAaTHBHBIC,
perynasTuBHBIE), obOecneunBaronie (GOpMHpPOBaHME (QYHKIIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHON KOMITETEeHIIMH 00yJaroIuXcs;

CIOCOOHOCTh ~ OOYYalOUIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXIUCIHILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YyHUBEpCAIbHble y4yeOHble ACWUCTBUS B I03HABATEIbHOH W
COLIMAJIBHOMN ITPAKTHKE.

MeramnpeamMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

1) 6a30Bble JIOTHYeCKHE AeHCTBUA:

CaMOCTOSTENBHO (OPMYNIHUPOBATh U aKTyalM3UPOBaTh MPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh LEIN JeATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATCIbHOCTH C ITOCTABJIICHHBIMHA LCIIAMMU,

HCIIOJIb30BATh IIPU OCBOCHUU 3HAaHUU HpI/IéMBI JJOTHYCCKOI'0O MBIIIJICHUSA: BBIACIATH
XapakTepHble TMPU3HAKK TMOHATUA W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIINUEC TOHATUA [JIA OG’bHCHCHI/IH OTACIIBbHBIX (1)aKTOB u SIBJIGHI/If/'I;

BBIOMpATh OCHOBAHUS U KPUTEPUU IS KJIaCCU(UKALUY BEUIECTB U XUMHUYECKUX PEaKIINii;

YCTaHABJIMBATb MPHUYNHHO-CJIICACTBCHHBIC CBA3HU MCKAY N3YIACMBIMU SBJICHUAMU,

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIAYKTUBHBIC, [EAYKTUBHbIE, [0 AaHAJOTUH),
BBIABJIAITh 3aKOHOMEPHOCTHU W IMIPOTUBOPCYHA B paCCMaTpUBACMBIX SBJICHUAX, (bOpMYJII/IpOBaTB
BBIBOIbI U 3aKJIIOUYEHUS;

OPUMCHATL B IMPOLECCEC IMO3HAHUA HCIOJB3YEMBIC B XMMHUU CHUMBOJIMYCECKHC (3HaKOBLIe)
MO/JIEJH, TPE0O0Pa30BHIBATH MOJICIBHBIE MPEJICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,



XUMHueckas QopMylia, ypaBHEHME XHMHUYECKOM peaKIUu — TMpU peHIeHUH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/iay, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 6a30BbIE HCCIe0BaTeIbCKIE eHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HayYHOT' O MO3HAHUS BEIIECTB U XUMUUECKUX PEaKIIUi;

dbopMynmupoBaTh IETM M 3aJadd  HMCCIIEJOBAaHUS, HCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSTENILHO COPMYITUPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
JUTst (pOPMUPOBAHUS THUTIOTE3BI 110 TPOBEPKE MPABUILHOCTU BHICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HAaBBIKAMH CAMOCTOATENBHOIO TIUIAHUPOBAHUA M TIPOBEACHUS YYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOAOM IPOLIECCa, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (HOpMYIHpPOBaTh OOOOIIEHHUS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHHUSA, COCTABIIATh OOOCHOBAHHBIM OTYET O MPOJIETAHHON
pabore;

NpUOOPETaTh OMBIT YYCHUYECKOW HCCIEA0BATEIbCKOM M TPOCKTHOW JEATEITHHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY TIOMCKY METOJIOB PpEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHMKAX uWHMopManuu (HAYIHO-TIOMYNSIpHAs
JUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIpaBOYHbIE TOcoOuMs, pecypcohl HuHTepHeTa),
aHAIM3UPOBaTh HWHGOPMAIMIO Pa3NUYHBIX BUIOB M (OPM MPEACTaBICHUS, KPUTUUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(dhopMynupoBaTh 3ampockl U MPHUMEHATH pa3jMYHbIE METOABI NpU IOWCKE U O0TOOpe
nHpopMaiuu, He0OXOAUMOI 7151 BBIOJIHEHUS Y4€OHBIX 337a4 ONpeleaEéHHOro THIA;

nprOOpETaTh OMBIT MCIOIB30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMAIBHYIO (hOpMY MpeCcTaBiIeHUs HHPpOpMauu (CXEMBbI,
rpaduku, Tuarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCTIOIh30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEJACTBA IPH pabOTe € XHUMHUYECKOU
nH(popMalueit: MPUMEHSTh MEXIpeaAMeTHble ((hU3MYecKhe W MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBL, (hOpMYIIbl, a00pEeBUATYpBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIIMYCCKHUE CPCACTBA HATTIAAAHOCTHU.

KoMmyHHuKaTHBHBIe yHUBepcaJlbHbIe y4eOHbIe 1eHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TUAI0OTa W/ U JUCKYCCHH,
BBICKA3bIBaTh HJIEH, POPMYITUPOBATH CBOH MPEITI0KEHUS OTHOCUTEIHLHO BBITIOTHEHUS
MpeAJIOKEHHON 3a1a4u;

BBICTYNaTh C MPE3CHTALMEN pPe3ylbTaTOB I03HABATEIbHON NESATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIpU  BBIIOJHEHUM XMMHYECKOIO
JKCIEPUMEHTA, NPAKTHUYECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mnpoekra, U (hopMymupoBaTh BBIBOJABI MO pPE3yiIbTaTaM IMPOBEAEHHBIX
UCCIIeIOBaHUN yTEM COTIacOBaHMsI MO3ULIMN B X0J1€ 00CYKIEHHsI U OOMEHAa MHEHUSMU.



PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIe JeiiCTBHA:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO NESATEIHHOCTD,
ompenenss e€ LeIu W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
MpeUIaraeMblii aliTOPUTM JISHCTBUN TIPU BBITIOTHEHWH YUEOHBIX M MCCIIEAOBATEIbCKUX 3aJ1ad,
BbIOMpaTh Haubonee 3(P(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM MOJYyYSHHsI HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JISITEIbHOCTH Ha OCHOBE CaMOaHAIN3a M CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeaHero oO0Iero oOpa3oBaHHUsl BKJIIOYAIOT CrelUpUYEcKre I y4eOHOro mpeamera
«XUMUS» HAay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUH MO OCBOCHHIO, MHTEPIPETALUU U
peo0pa3oBaHUIO 3HAHUI, BUJBI JICATSIHLHOCTH 110 TIOJTYYSHHUIO HOBOTO 3HAHHS U MPUMEHEHHIO
3HaHUU B Pa3JIMYHBIX y‘~IG6HI)IX CUTyallusaX, a TAKXKC B pPCAJIbHbIX XW3HCHHBIX CHUTYyalUiIX,
CBSI3aHHBIX C XMMHEH. B mporpamme mo XMMHU MPEIMETHBIC PE3YJabTaThl MPEACTABJICHBI 11O
rogaM HU3y4YCHUS.

10 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XuMHUsD OTPAXKAIOT:

chOpMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ U 3HAUEHUU OpPraHMYeCKOH XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ pOoiu B 00€CIEUEeHHH YCTOMYMBOTO PA3BUTHUS YETIOBEUYECTBA B
pelieHny mpolieM SKONOTMYEeCKOW, SHEPreTHYecKod M MHUIIEeBON 0e30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HMCTOYHHKOB JHEPrud, B OOECIECYCHUU
paIMoOHATBHOTO TPUPOIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOMICH KYIbTYphI
YelioBeKa, a TaKKe DSKOJOTMYeCKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
MIPUPOIHON CpELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarollne
MOHATUS — XMUMHUYCCKHI 3JIEMEHT, aToM, SApO M 3JICKTPOHHAs o0ojoYka aroma, S-, p-, d-
aTOMHbIE OpOHMTal, OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS aToMa, THOpUIAM3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKUCIICHUS,
XUMHYECKas CBs3b, MOIb, MOJSpHas Macca, MOJSPHBIA O00BEM, YIJIEPOMHBIM CKeleT,
(GyHKIMOHANBHAST TPYIIA, PaWKal, CTPYKTypHBIE (GopMyisl (pa3BEPHYTHIC, COKpAIICHHEIC,
CKEJIETHBIE), M30MEpHs CTPYKTypHas M MPOCTPAHCTBEHHAas (TFe€OMETpHUYEecKas, OMNTHYEcKas),
HM30MEpbI, TOMOJIOTMYECKUN PsJl, TOMOJIOTH, YTJIE€BOAOPOABI, KUCIOPOA- U a30TCOAEpKAIINe
OpPraHUYEeCKUE COEIMHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHMS; TEOPHH, 3aKOHBI (mepuoandeckuii 3akoH [[. M. MenneneeBa, Teopusi CTpOCHUS
opranudeckux BemectB A. M. byriepoBa, 3akoH COXpaHEHHUS MAacChl BELIECTB, 3aKOH
COXpaHEHUS U TMPEBPALICHUS DSHEPrUM NPU XUMHUYECKUX PpEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIMEe B OCHOBE IMMOHHUMAaHUS
NPUYUHHOCTH M CHCTEMHOCTM XHUMHUYECKHUX SBJIICHUM; MPEICTaBICHUS O MEXaHM3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKUX U KUHETHUYECKHX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyNax (MHIYKTUBHBIA U
Me30MepHBI 3 dexTr, opuenTanTsl | u |l pona); dakromormueckne CBEJACHHS] O CBOWCTBAX,



COCTaBe, IIOJIYYEHNUHU M O€3011aCHOM HCII0JIb30BAaHUH BAKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY
U TIPAaKTUYECKOW JEATENbHOCTH UYEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XUMHYECKOTO
MPOU3BOCTBA (Ha MpUMEpEe MPOU3BOACTBA METAHOIIA, TepepaboTKH HEPTH);

c(OpMHUPOBAHHOCTh YMEHUH: BBIABIIATH XapaKTePHbIC IPU3HAKU MOHITUN, YCTAaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHITHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHMYECKUX COEIUHEHHI;

c(OPMHUPOBAHHOCTh YMEHMIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX U CKEJETHBIX) (OPMYJI OPraHUYECKUX BEIIECTB;

COCTAaBIIAITh YPaBHEHUS XHUMHYECKMX pEaKIUi W pPacKpblBaTh WX CYIIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUl  MOCPEICTBOM  COCTABICHHUS  AJIEKTPOHHOIO
OanaHca ATHX peakUuHd, peakuuil HOHHOrO OOMEHa IyTEM COCTaBJIECHUS WX MOJIHBIX U
COKpAILEHHBIX MOHHBIX YPABHEHUN;

U3rOTaBJIMBAaTh MOJENIM MOJEKYJI OpraHMYeCKMX BEIIECTB IS MIUIIOCTPALUU  HX
XMMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh IPUHAIICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 0 UX COCTaBYy U CTPOCHHIO K OMPEACIEHHOMY KIlacCy/Tpylie COeANHEHUH, 1aBaTh UM
Ha3zBaHus o cucremarnyeckoil HomeHkarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BAHUS
JUIS  OTIEJbHBIX TPEACTaBUTENEH OpraHWYecKUX BELIECTB (STWJIEH, alleTUJIeH, TOJIyodI,
[JIMLIEPUH, STUICHTINKOIb, (eHon, QopManbAerus, areranbIerui, aneToH, MypaBbHUHas
KHCJIOTa, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHMHOBAas, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIUIUH,
aJlaHUH, MAJIbT03a, PPYKTO3a, aHWIIMH, JTUBHHIII, H30IPEH, XJIOPONPEH, CTUPOI U APYTHE);

C()OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BHJ XUMHUYECKOW CBA3M B OPraHUYECKUX
COeMHEHMX (KOBAJICHTHAs U MOHHAS CBSI3b, G- U M-CBsI3b, BOJOPOIHAS CBSI3b);

Cc(OPMHUPOBAHHOCTh YMEHHUSl NPHUMEHATh IONOXKEHHUS TEOPHUH CTPOEHUS OPraHUYeCKHX
BemectB A. M. ByrnepoBa ansi oObsICHEHUS! 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;

cOPMHPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTAaB, CTPOCHHE, (U3HUYECKHE W
XMMUYECKHE CBOWCTBA TUITMYHBIX MPEACTaBUTEIeH pa3InYHbIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKAaHOB, LUKJIOAJIKAaHOB, AJKEHOB, aJIKaJMEHOB, AJKWHOB, APOMATUYECKUX YIIIEBOIOPOJIOB,
CIIMPTOB, AJIBJETHI0B, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTHIX U CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOETUHEHUN 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, yIJIEBO0B (MOHO-, TU- U IIOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXAY HHUMH YPaBHEHUSMH COOTBETCTBYIOLIMX
XMMUYECKHUX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (GOpPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS TOATBEPXKIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKLMOHHOM CHOCOOHOCTH OpPraHMYECKMX COEIMHEHMM OT KpPaTHOCTU M THUIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOIO BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

Cc(OPMHUPOBAHHOCTh YMEHMsI XapaKTepHU30BaTb HCTOUYHUKU YIJIEBOJOPOIHOIO CHIPbHS
(HedTb, MPUPOAHBIN Ta3, Yroib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
MIPOYKTOB NEpepabOoTKu;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMM O €CTEeCTBEHHO-HAyYHBIX METOax
MO3HAHUS — HAOIIOJEHUHM, H3MEPEHHM, MOJECIMPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSTh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NeATebHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, O0OOILIEHHE, CHUCTEMaTHU3alliiO, BBISBIICHHE
MPUYNHHO-CJICICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUsI CBOMCTB BELIECTB M XUMHUUECKUX PEAKIINN;



c(OPMHUPOBAHHOCTh YMEHU: BBISBIISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSIMU U
MPEICTABICHUAMU JIPYTUX €CTECTBEHHO-HAy4YHBIX NPEIMETOB JUisi 0Oollee OCO3HAHHOI'O
MIOHUMAaHMsl CYIIHOCTH MaTe€pHaIbHOIO €IMHCTBA MHPA, UCIONb30BAaTh CUCTEMHbIE 3HAHUS 110
OpPraHMYECKOW XMMHUU JUIsl OOBSCHEHUS M NMPOTHO3MPOBAHUS SBJICHHUM, MMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpPUPOAY;

c(OPMHPOBAaHHOCTh yMEHHUH: TPOBOJAMTH pPACUETHl MO XHUMHUYECKHUM (GopMylnaM u
YPaBHEHUSAM XMUMMUYECKMX PEaKIMH C MCIIOIb30BaHMEM (PU3MYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacy€Thl O HAXOXKIEHUIO XMMHUYECKOW (OPMYJIbI BELIECTBA MO U3BECTHBIM MAacCOBBIM JIOJISIM
XUMHAYECKHUX JIEMEHTOB, IPOYKTaM CrOpaHus, IJIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHU: MPOrHO3WPOBATh, AaHAJIM3UPOBATh U OLCHMBATH C MO3ULIUI
9KOJIOTMYECKOH O€30MacHOCTH IOCIEICTBUS OBITOBOM M IPOM3BOJCTBEHHOW J€ATEIbHOCTH
YeJIOBEKa, CBS3aHHOM C NepepadOTKOM BEIIeCTB, HCIOJIb30BaTh IOJYYEHHBIC 3HAHUS VIS
MIPUHATHUS TPAMOTHBIX PEIIEHUI MPoOeM B CUTYyalUsX, CBA3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENbHO IUIAHUPOBATH W MPOBOAUTH XMMUYECKUN
9KCHEPUMEHT (MOJIyYe€HUE U U3YyUeHHE CBOMCTB OPraHMYECKHUX BEIECTB, KAUECTBEHHBIE PEAKLIUU
YIJIEBOIOPONIOB  PA3IMYHBIX KIACCOB M KHCIOPOACOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelleHne HSKCIEPUMEHTAIBHBIX 3aJad IO paclO3HABaHUIO OPraHUYECKUX BEIIECTB) C
coOmoieHneM TMpaBui  Oe3omacHOro oOpamieHuss ¢ BeulecTBaMM U J1abOpaTOPHBIM
obopynoBaHueM, (GOpMYIHPOBaTH ILEJdb HCCIEOBAaHUsA, IMPEJICTABIATh B PA3IUYHON (opme
pe3yIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBAThH UX JIOCTOBEPHOCT;

c(OPMHUPOBAHHOCTh YMEHHIA:

coOoIaTh TIpaBUJIa SKOJOTHUYECKH I1eJIeCO00pa3HOro IMOBEAEHUS B OBITY M TPYAOBOH
NEATENbHOCTH B HENSAX COXPAaHEHHsI CBOETO 3/I0POBbs, OKpYXKAIOIIeH NPUPOTHOW cpensl U
JOCTHXKEHMSI €€ YCTOHYHMBOTO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOIrO JICHCTBUS HA >KHUBBIE OPraHU3MBbl ONpPEACTIEHHBIX
OpraHMYEeCcKUX BEIIECTB, MOHUMas cMbIci nokaszarens [1/1K;

AQHATTM3UPOBATh  LEJIEeCOOOpPa3HOCTh  NPUMEHEHHUsS  OPraHWYeCKUX  BEHIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IICJICHAMPABICHHBIA TOUCK XHUMHYECKOU
nH(pOpPMALMK B PaA3IMYHBIX MCTOYHUKAX (HayyHas M y4yeOHO-HAaydHas JUTeparypa, CpeicTBa
MaccoBod HHpopmanuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(popMaLuIo, epepadaTsBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOM y4eOHOM
3a7a4en.

11 KJIACC

[IpenmerHble pe3ynbTaTbl OCBOEHHMA Kypca «OOWas M HeOopraHudeckas XHUMHUS»
OTPaKaIoT:

c(OpMHUPOBAHHOCTh MPECTABICHUNA: O MaTepHAIbLHOM €ANHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBIICHUI NPHUPOIBI, O MECTe M 3HAUYEHUH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00eCHEUYEeHUH YCTONYMBOIO Pa3BUTHS, B PEIIEHUH MPOOJIEM KOJIOrMYECKOil,
SHEPreTUYeCKO W THIIEBOW OE30MacHOCTH, B PAa3BUTHH MEAWIMHBL, CO3JaHUH HOBBIX
MaTepuajoB,  HOBbIX  MCTOYHMKOB  JHEprMM, B  OOECIEUEHUH  PAIOHAIBHOIO
IIPUPOONOIb30BAHNUS, B (POPMUPOBAHUU MUPOBO33PEHUSI U OOLLIEH KYIbTYphI UEIOBEKA, a TAKKE
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLICHHUS K CBOEMY 3/I0POBBIO M IPUPOIHON cpejie;

BJIAJICHUE CHUCTEMOHM XMMHYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue
TIOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-



, p-, d-atomHble OpOMTaNM, OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aroMma, THOpUAM3AIUs
aTOMHBIX OpOWTaNei, WOH, MOJIEKYJla, BAJICHTHOCTb, DJJIEKTPOOTPUILIATEIBHOCTh, CTETICHb
OKHCIICHUS, XHUMHUYECKas CBs3b (KOBaJIEHTHAs, HWOHHAas, MeETAJJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl pelETKa, XUMHUYECKash peakius, pacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIHUTHI,
3JIEKTPOJIUTUYECKAss JAMCCOLMAIMS, CTENEeHb JUCCOLMALMM, BOAOPOJHBIM  IOKa3arelb,
OKHCJIMTENb, BOCCTAHOBUTEIND, TEIUIOBOU Y(PPEKT XMMUYECKON peaKkinu, CKOPOCTh XHMHUYECKOM
peakIuy, XHUMHYECKOe paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS  DIEKTPOIUTHYECKOM
quccounanuu, nepuoandecknii 3akod .M. MenneneeBa, 3aKOH COXpPaHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHMS WM MPEBPALICHUS SHEPTUU MPU XMUMHYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JICUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHMM BEUIECTBA HAa AaTOMHOM,
WOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJIIPHOM YpOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKIUd, TEPMOAUHAMUYECKHX UM KHHETHYECKMX 3aKOHOMEpPHOCTSIX HX
MpPOTEKaHUsl, O XHUMHUYECKOM pPaBHOBECHUHU, pacTBOpaXx U  JIUCIEPCHBIX CHUCTEMaX;
(hakTonornueckue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOMYyYECHUH U OE30M1aCHOM HCIIOIb30BAHUH
BOKHEUIIIUX HEOPTraHWYECKUX BEUIECTB B OBITY W MPAKTUUECKOW JEATEILHOCTH YeJIOBEKa,
OOIIMX HAYYHBIX MPUHIIUTIAX XUMHUYECKOT O MPON3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISATh XapaKTepPHbIC MIPU3HAKHU MOHSATHH, YyCTaHABIUBATh
UX B3aWMOCBA3b, HUCIOJNB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU OMNHCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI];

c(hOPMUPOBAHHOCTh YMEHHS HCIIOIB30BaTh XUMUYECKYI) CHMBOJHMKY JJIsSi COCTaBJICHHS
(dbopMyn BeIIECTB W ypaBHEHUN XUMHUYECKHX pEAKIHM, CUCTEMAaTUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICILHBIX BEIIECTB;

c(hOPMUPOBAHHOCTb YMEHUS ONPEEINATh BAICHTHOCTh U CTENEHb OKUCIECHUS XUMHUECKUX
3JIEMEHTOB B COCJIMHEHUSX, BUJI XMMHUUYECKOW CBsI3M (KOBaJIEHTHAs, MOHHAs, METajIMuecKas,
BOJIOPOHAS ), TUI KPUCTAILTUYECKON PEIIETKA KOHKPETHOT'O BEIIECTBA,

c(OPMUPOBAHHOCTh YMCHHSI OOBSCHATH 3aBUCHMOCTH CBOWCTB BEHIECTB OT BHJA
XUMHYECKON CBSI3M U TUMA KPUCTAUIMYECKOW PElIéTKU, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOPMUPOBAHHOCTh YMEHH: KIaCCH(PUIMPOBATh: HEOPraHMYECKHUE BEIIeCTBA MO HX
COCTaBY, XMMUYECKUE PEAKIMH MO Pa3IMYHbIM MpPHU3HAKaM (YHCIy M COCTaBY pearupyroumx
BEIECTB, TEIJIOBOMY JS(PQEKTy peakiuu, HU3MEHCHHIO CTEIEeHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTalu3aTropa W JAPYTHE); CaMOCTOSATEIBbHO BBIOMPATh OCHOBAHHS W
KPUTEPUH IS KITACCH(PUKAIIUN N3Y4aeMBIX BEIIECTB M XUMUIECKUX PEaKIIHIA;

chOpMUPOBAHHOCTh YMEHHUS PpacKphIBaThb CMBICI Mepuogudeckoro 3akona /J[. U.
MenzgeneeBa W JEMOHCTPHPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTCIBHYIO H
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE aTOMOB W MOHOB
XUMHUYECKUX JJIEMEHTOB MNepBoro—uerBéproro mnepuonoB llepuommueckoit cucrembr J[.U.
MenneneeBa, UCTIONB3YS MOHATHS «IHEPTETUUCCKUE YPOBHUY», «IHEPTETHUECKHE MOyPOBHU,
«S-, p-, d-atoMHBIC OpOUTATN», «OCHOBHOEC M BO30YKIEHHOE JHEPreTHUECKHE COCTOSHUS
aToMay»; OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U HUX
coeAuHEeHU 1o nepuoAam u rpynnam Ilepuoanueckoii cucremsl [. 1. Menneneesa, BaleHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0YEK;



c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKUE
CBOICTBa BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T'€HETUUYECKOWU CBS3HU
MEX/1y HEOPraHWYECKMMH BEILeCTBAMU C IIOMOILbI0 YPABHEHUI COOTBETCTBYIOIIUX XMMHUECKHUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTH: OKUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaknuii MOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHCca dTUX pEeakIHii; peakuil HOHHOTO
oOMeHa MyTEM COCTaBJICHHS WX IMOJHBIX M COKpPAUIEHHBIX HOHHBIX YypaBHEHUH; peakiuit
TUAPOJIN3a; PEaKlUil KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEPE THUIAPOKCOKOMILIEKCOB IIMHKA W
ATIOMUHHUS);

c(hOpMHUPOBAHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKUX
peakuuii ¢ yd4€ToM HX DSHEPreTHYECKHMX XapPAaKTEPUCTUK, XaApPAKTep H3MEHEHHUS CKOpPOCTU
XUMHYECKON peakiuy B 3aBUCUMOCTH OT Pa3IWYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHYECKOT0 pABHOBECHS TIO]] BIMSIHIEM BHEITHUX Bo3aeicTBui (mpuniun Jle [laTtense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKHE PEaKIUH, JieXkKallue B OCHOBE
MPOMBIIIUICHHOTO TIOMYYEHHUS CEpPHOW KHUCIOTBHI, aMMHakKa, OOIIWe HaydHble MPHHIIUITHI
XUMHYECKUX TPOU3BOJCTB; 1€JIECO00pPa3HOCTh IMPUMEHEHUS HEOPraHMYEeCKHX BEIIEeCTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMON 3HAHUN O METOJaX HAYYHOI'O MMO3HAHUS SBICHUI
NpUPOALl — HAONIOJCHUE, W3MEpEeHHe, MOJACIUPOBAHNE, OKCIIEPUMEHT (pEaIbHBIA U
MBICTICHHBIN), UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHITh ITH 3HAHUA TpPU
SKCIIEPUMEHTAIbHOM HCCIICIOBAHUM BEIIECTB W I OOBSACHEHHS XWMHYECKHX SIBIICHUM,
HMMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKON JIEATEIbHOCTH YEJI0BEKA U B IOBCETHEBHON KU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHUHN C MOHATUSMU U
MPEJICTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAHHOTO
MMOHMMAaHHUS MaTepUaIbHOrO €JMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHUS MTPOBOJAUTH PACUETHI: C HCIIOIB30BAHUEM MMOHATHI «MaccoBast
JIOJIs1 BEIIECTBA B PAacTBOPE» M «MOJSIPHAST KOHIICHTPAIIUs; MAcChl BElleCcTBa UM 00bEMa rasza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCE€ MM 00BbEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU
BEIIECTB; TEIIOBOr0 A (deKTa peakinu; 3HaueHUsI BOJOPOIHOTO MOKAa3aTeNsl pacCTBOPOB KUCIOT
M IIeJ0YeH C WM3BECTHOM CTENEHBIO AMCCOLMAINHU; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
MPOJIYKTa PEaklUH, €CIM OJHO M3 MCXOIHBIX BELIECTB JIaHO B BHUJE PACTBOpPA C ONpPEAEIEHHON
MacCOBOHM JI0JIE pacTBOPEHHOI'O BEIECTBA WM JIaHO B H30BITKE (MMEET MPHUMECH); IOJHU
BBIXOJIa MTPOYKTA PEAKIIUHU; 00BEMHBIX OTHOIICHHH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
IKCIIEPUMEHT (IIPOBEJICHUE PEAKIINIl MOHHOTO 00OMEHa, TOATBEPKIACHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONpEAEICHIE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIbIO0 HHIWKATOPOB,
W3y4eHUE BIIMSHUS PaA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pPEaKIUH, PpPEelIeHue
JKCIIEPUMEHTAIbHBIX 3a/1ay 1Mo TeMaMm «Metamns» U «Hemeramisl») ¢ coOmoieHneM MpaBUil
Oe3ormacHoro oOpallleHusi ¢ BellecTBAMU M J1a0OpaTOpHBIM 00OpyaOBaHUEM, (HOPMYIHPOBATH
Lelnb HCCIACNOBaHMS, TMPEACTaBIATh B Pa3NUuHOM (QopMe pe3ynbTaThl AIKCIEPUMEHTA,
aQHAJIM3UPOBATh M OLIEHUBATh UX JIOCTOBEPHOCTB;

chOpMUPOBAHHOCTh YMEHUH: COONIOIAaTh MPaBUIIa MOIB30BAHUS XUMHUECKON TOCYI0ON U
n1abopaToOpHBIM 000pYyIOBaHUEM, OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBIIOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB, SKOJOTMYECKH I€JIeCO00pa3HOro
MoBe/ieHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B IENAX COXPAaHEHHUS CBOETO 370pPOBbS,
OKpY’Karolllel NOPUPOJHOW Cpelbl U JOCTHKEHUS €€ YCTOWYHMBOIO Pa3BUTHS, OCO3HABaTh



OIACHOCTh TOKCHUYECKOTO JECHCTBUS Ha >KUBbBIE OPraHU3MBbl OINpPEICIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHKUMas cMbIci nokazatens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IICJICHAMPABICHHBIA TOWCK XHUMHYECKOU
nH(pOpMaIMK B PA3IMYHBIX HMCTOYHUKAX (Hay4dHass W ydeOHO-HAy4dHasl JHUTEepaTypa, CpelacTBa
MaccoBoi uHopManuu, WHTEepHET U JApyrue), KpPUTUYECKH aHaJIMU3UpOBATh XHUMHYECKYIO
nH(popMaIrio, rmepepadaTeiBaTh €€ U HCIOJIb30BAaTh B COOTBETCTBHH C TIOCTABJICHHON ydeOHOMN
3a7auen.
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' BELIECTB
1.3 XUMHUYECKUE peaKun 13 1 3 https://lesson.edu.ru/04/11
Hroro mo pasnery 26
Pa3znen 2. Heoprannueckasi Xumus
21 HeMeTamb: 21 1 3 https://lesson.edu.ru/04/11
29 MeTamis: 15 1 2 https://lesson.edu.ru/04/11
Hroro no pazneny 36
Pa3gen 3. XuMus 1 ;KU3HL
M . X
3.1 CTOABT HOSHATIL B XHNMIH. AAMILTH 6 https://lesson.edu.ru/04/11
KU3HD
Hroro mo paznery 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 8
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