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MNOSCHUTEJBbHAS 3AIINCKA

Pabouas nporpaMma 1o XMMUHU Ha YPOBHE cpeHero o01ero oopa3oBaHus pa3padoTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Depepauumn»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHOi 00pa30BaTEeIbHON MPOrpaMMbl CPEeJHErO OOIIEro
obpazoBanua(@OIl COO), npeacraBneHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumum mnpemnonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuy, pealn3yrOmUX OCHOBHBIE 00pa3oBaTelbHbBIC
NPOrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3Butusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusl Ha YpOBHE YIIIyOJEHHOTO W3Yy4YCHHs 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanus ydwammxcs 10-11 kmaccoB. M3ydenume mpeamera, peann3yeMoe B YCIOBHUSAX
I QepeHInpoBaHHOro, NpoduiIbHOr0 00y4YeHHs, MPHU3BAHO OOECIeYnuTh 001Ie00pa3oBaTENbHYI0 U
OOMIEKYJIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB MIKOJBI, HEOOXOAMMYIO Ul aJalTalud MX K OBICTPO
MEHSIIOIIUMCS YCIIOBHSAM JKH3HH B COLUYME, a TaKKe I MPOAOIDKeHHsT OOydeHHs B OpraHH3alusix
npodecCHOHANIBHOTO 00pa30BaHusl, B KOTOPBIX XUMHS SIBJISACTCS OAHONW U3 MPUOPUTETHBIX TUCIUTUINH.

B mporpamme mo XUMuM Ha3HaYeHUE MpeaMeTa «XUMHUsD MOTy4YaeT NoApOoOHYI0 HHTEPIPETAIHIO
B COOTBETCTBHH ¢ ocHOBomnonararomumMu nojoxeHusiMu GI'OC COO o B3auMO0OYCIIOBICHHOCTH LEJIEH,
colepKaHusl, pe3yiabTaToB OOydeHHs W TpeOOBaHMH K YPOBHIO TOATOTOBKM  BBITYCKHHUKOB.
CBHIIETEIICTBOM TOMY SIBJISIFOTCS CJICAYIOIIME BBITIOIHIEMBIC IPOIPaMMOM 10 XUMHU (DYHKITUH:

e nHPOPMALMOHHO-METOAMYECKAs,  pealu3alusi  KOTOpoil  oOecrmedWBaeT  MOJIy4EHHUE
NPECTaBICHUS O LIENAX, COJAepKaHUM, OOIIel cTpaTeruy 00y4YeHHUs, BOCIIUTAHHUS U Pa3BUTHUS
00yyJaromuxcst CpeICTBAMHU NpeIMETa, U3y4aeMOoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e  OpraHM3alMOHHO-IUIAHMPYIOIIAs, KOTOpas MpenycMaTpUBacT ONpeAeiCHUE: MPUHLMIIOB
CTPYKTYPUPOBAHUA U MOCJICIOBATCIbHOCTU U3Yy4YCHUA y‘IC6HOFO Marcpualia, KOJIMUYCCTBCHHBIX
Y KAQ4eCTBCHHBIX €r0 XapaKTEPHCTHUK; MOAXO0J0B K (DOPMHUPOBAHUIO COJCPKATEIHFHON OCHOBBI
KOHTPOJISI W OLEHKH 00pa30BaTeNbHBIX JOCTIKCHUI 0Oydalomuxcs B paMKaX HTOTOBOM
aTTecTanuu B GopMe eIMHOTO TOCYAapCTBEHHOTO SK3aMeHa M0 XUMHUH.

IIporpamma 1t yriyGnE€HHOTO U3YUEeHUS XUMUU:

e YCTaHAaBJIMBAaeT WHBApUAHTHOE NPEAMETHOE COAEp)KaHHe, 00sA3aTeNbHOE IJIsI HM3YYEHHUs B
paMKax OTAENbHBIX Npoduiiei, MpeaycMaTpuBaeT pacipeaesieHHe U CTPYKTYPUPOBAaHHUE €ro 110
KJlaccaM, OCHOBHBIM COJIep)KaTeNIbHBIM JIMHUSAM/pasaenam Kypea;

e J5aéT TpUMEpPHOE pacmpesiesicHne y4eOHOTO BpPEMEHH, PEKOMEHIYEMOTrO JUIl H3Y4eHHs
OTIENBHBIX TEM;

e MpeliaraeT MPUMEPHYIO TOCIEAO0BaTEeIbHOCTh W3y4YeHHs ydeOHOro Marepuaia ¢ yd4éTom
JIOTHKH IIOCTPOEHHUS KypCa, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e AT METOAMYECKYI0 MHTEpPHpEeTaluIo IeJed M 3a1ad M3y4deHHs NpeAMeTa Ha YriayOJEéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpEJHEro o0Iero oOpa3oBaHus,
CONECPKATEIIBHON  XapaKTEPUCTUKU  IUIAHMPYEMBIX  PE3YJbTaTOB  OCBOCHUS  OCHOBHOM
o0Opa3oBaTeabHOW  MpOrpaMMbl  CpeJaHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
MeTanpeMETHbIX, TMPEAMETHBIX), a TakkKe C Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENBHBIX JIEHCTBUI 00yJaloIerocs 0 OCBOSHHIO CO/IEPKaHuUs TPEeaMeTa.

IIo BceM Ha3BaHHBIM NO3ULMSAM B IHPOrpamMMe 0 XMMHUHU IMPENYyCMOTPEHA IPEEMCTBEHHOCTh C
o0ydeHMEM XUMHH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a MpelelaMyd YCTaHOBIECHHON
POTPaMMOi TI0 XUMUH 00s13aTeNTbHON (MHBAPUAHTHOMN) COCTAaBIISIIONICH COlep KaHus yueOHOTO pemeTa
«XuMmus» OCTaércsi BO3MOXKHOCTh BBIOOpPAa €ro BapUATHBHOW COCTABISIONICH, KOTOpas JOJDKHA
OTIPEJIENIATHCSI B COOTBETCTBUM C HAIPaBJIEHHEM KOHKPETHOTO IPOQHIIS 00yUSHHS.

B cootBercTtBun ¢ KoHIENTyansbHBIMH mojoxkeHusMu OI'OC COO o Ha3HAYeHUW MPEIMETOB
0a30Boro M yriryOIE€HHOTO YpoBHEH B cucTeMe Nu(GepeHIIMPOBAHHOTO 00yYeHNs HA YPOBHE CPEIIHETO
obmiero o0pa3oBaHUs XHMHS Ha YpOBHE YITyONEHHOTO H3YyYEHHs HAlpaBlIeH Ha pPean3alyio
MPEEMCTBEHHOCTH C MOCIEAYIOLUIMM 3TalloM MOJYYEeHHUS! XUMUYECKOT0 00pa30BaHHs B paMKax H3y4eHHS



CIEIMABHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKHMX AMCLUUIUIMH B BY3aX U OpPIraHM3ALHUAX CPEIHETO
npodeccnoHanbHOrO 00pa3oBaHUs. B 3TOH cBsA3M H3ydeHHEe NpeaMeTa «XUMHS» OpPHUEHTUPOBAHO
NPEUMYIISCTBEHHO HAa pacIlMpeHHe U YIIyOJeHHEe TEOPEeTHYECKOH M MPAaKTUYECKOW MOArOTOBKU
oOyyaromuxcsi, BBHIOPABIIUX ONpPENeNEHHBI MpPoQuIs OOY4YeHHS, B TOM 4YHCIE C MEPCHeKTHBOM
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIbHOTO
obpazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuit @I'OC COO k mimaHUpyeMbIM pe3ysibTaTaM OCBOCHUS
¢denepanbHOl 00pa3oBaTENbHOW NPOTpaMMBbl cpelHero oOImero o0pa3oBaHHsS H3y4YCHHE MpeaMeTa
«XUMHSA» OpPUEHTHPOBAHO TAaKKe€ Ha pELIEeHHE 3aJad BOCIHUTaHMS W COLMAIBHOIO pPa3BUTHS
oOyyaromuxcsi, Ha (OPMHUPOBaHUE Yy HUX OOIICHHTEUICKTYaNbHBIX YMEHUH, YMEHHH pallMOHAIH3aluu
yueOHOro Tpyda © OOOOHIEHHBIX CHOCOOOB JESTEIBHOCTH, WMEIOIINX MEKAUCHUIIHHAPHBIN,
HaANpEAMETHBIA XapakTep.

CocTaBislomMH ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIUIyONEHHOTO W3Yy4YEHHs SIBISIFOTCS
yrnyonéunsie  Kypcel — «Opranuueckas xumus» W «OOmas u Heopranudeckas xumusi». Ilpu
OTIpeJIeNIEHNH TTOAX0A0B K OTOOpY M CTPYKTYPHOH OpTaHU3alMu COJIEPKaHUSI STHX KypCOB B IpOrpamme
M0 XUMUH 32 0CHOBY NpHHATHI TonoxkeHust @I'OC COO o paznuuusx 6a30Boro u yriy0i1EHHOTO YpOBHEH
M3yYEHUs IpeaMeTa.

OcHoBy coaepkaHusi KypcoB «Opranuueckas xumus» U «OOIIas M HeopraHuyecKas XHMHUS
COCTaBIISIET COBOKYTHOCTb MPEMETHBIX 3HAHUI M YMEHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3YyUEHHUS
npeaMeTa. JTa cCHUCTeMa 3HaHUI MOJydaeT OIpeneiEHHOEe TEOPEeTUUECKOe NOMOIHEHNE, MO3BOJISIONee
OCO3HAaHHO OCBOHTH CYIIECTBEHHO OOJbIINA 00BEM (akToJdormyeckoro wmarepuana. Tak, Ha
yrIyOnEHHOM YpPOBHE H3YyYEHHMsI IpeaMeTa oOecleueHa BO3MOMKHOCTh 3HAUMTEIBHOTO YBEIMYECHUS
00bEMa 3HAHUI O XMMHYECKHX 3JIEMEHTAaX M CBOMCTBaX MX COCOUHEHHH Ha OCHOBE PAaCIIUpPEHHS H
yri1yOJeHrs: NpeACTaBICHU O CTPOCHUH BEILECTBA, XUMHYECKOH CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMS
peakuuii, pacCMaTpUBa€MBbIX C TOYKH 3PEHHS XUMHUYECKOW KHHETUKH W TepMOAMHAMHKH. M3yuyenue
Nepuoguueckoro 3akoHa u llepuogndeckoil CcHCTEMBl XHMHYECKHX D3JIEMEHTOB Oasupyercsi Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX MPEACTaBICHUAX O CTPOCHHM aroMa. XHMHUYECKash CBSI3b
00BSICHACTCS C TOUKU 3PCHUS SHEPTETUUECKUX N3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pYLICHUH, a TaKXKe
C TOYKH 3pEHUS] MEXaHU3MOB €€ 00pa3zoBaHus. M3ydeHne TUIIOB peakuuil fononHseTcss GOpMUPOBAHUEM
NPEACTaBICHUH 00 IEKTPOXMMHUYECKUX MPOLEccax M 3JIEKTPOJIN3e PacCIUIaBOB M PacTBOPOB BellecTB. B
Kypce OpPTraHMYeCKOH XMMHHM IPU PACCMOTPEHHHM PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YIEeNSeTCs
0coboe BHMMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3((dekTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U
MEXaHU3Max PEaKIni.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEPKaHUE KypCOB XUMHH YIIyOJEHHOTO YPOBHS U3yUYEeHUS
JUIS KJ1acCOB OIpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJIHEHHH K
o0miell cucreMe NpPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHbBIE NpeaMeTsl. Tak, Hanpumep, B
CoJepKaHUM IpeAMeTa AJsl KIacCOB XUMHKO-(PHU3HUECKOro Mpoduis 0onblioe 3HaueHUe OyIyT MMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oomeid xumun. [lpyn u3ydeHun npenmera B JAHHOM CIllydyae aKLEHT
Oyzer chenaH Ha OOIIHOCTH METOJOB IO3HAHMS, OOLIHOCTH 3aKOHOB M TEOPUIl B XUMHH U B (U3HUKE:
aTOMHO-MOJIEKYJISIpHasl Teopusi (MOJIEKyJsipHast Teopusi B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl H
SHEPTUH, 3aKOHBI TEPMOAMHAMUKH, SJIEKTPOIHN3a, IPEICTABICHUS O CTPOSCHUU BEIIECTB U IPYTOE.

B TO ke BpeMmsi B collepKaHHMH TpEeAMETa ISl KJIACCOB XHMHUKO-OMOIOTHYECKOTO MpoduiIst
OoNpIIUH yNEeNbHBIM BeC OyIeT HMMETh OpraHWYeckas XuMHS. B 3TOM cilydae MpenoCcTaBIIseTCS
BO3MOXKHOCTh JUIsI Oojiee OOCTOATENBHOTO PACCMOTPEHHS XHUMHUYECKOH OpraHu3aliil KIETKH Kak
OMOJIOTHYECKOIl CUCTEMBI, B COCTaB KOTOPOI BXOJSAT, K IPUMEPY, TAKHUE CTPYKTYpPHBIE KOMITOHEHTHI, KaK
JTUNHIBI, OETKH, YTIeBObl, HyKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHHA O COCTaBe M CBOMCTBax
MIPEJICTAaBUTENIE OCHOBHBIX KJIACCOB OPTaHWYECKHUX BEIIECTB CIY>KaT OCHOBOH JUISI M3YYEHHUS CYITHOCTH
nporeccoB GOTOCUHTE3A, ILIXaHHUS, MUIIEBAPEHUSL.

B 1uiane ¢opMHpOBaHUS OCHOB HAYYHOTO MHPOBO33PCHHS, OCBOCHHS OOIIEHAYyYHBIX METOJIOB
MO3HAHMS W OMBITa MPAKTHYECKOTO NMPUMEHEHHWS HAyYHBIX 3HAHWHA H3y4YeHHE NpeaMeTa «XHuMHf» Ha
yIayOGIE€HHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3AX C YUEOHBIMHU MpPEIMETaMH, BXOIALIINMH B



COCTaB IpeAMETHBIX obnacteil «EcTecTBeHHO-HayuHBIE MPEAMETH», «MaTeMaTka U UH(pOpMaTHKa» U
«Pycckuil 13bIK U TUTEPATYpay.

[Tpu u3yuenun yueOHOTO mpeaMeTa «XUMHs» Ha YriyOIE€HHOM ypOBHE TakKe, Kak Ha ypOBHE
OCHOBHOTO M cpefHero ooumero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeil MEpBOCTEHNEHHOMN
3HAYMMOCTH sIBIIsieTCsl (YOPMUPOBaHUE OCHOB HAYKH XUMHH KaK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTUYECKOM NIEATENbHOCTH YeJIOBEKa M OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHM KyJbTYyphl. Pemienue 3toit
3a7ayyl Ha YIiyOJIE€HHOM YpOBHE U3YUEHHS MpeIMeTa NpeAnoiaracT pealn3alnio TakKuX LeneH, Kak:

dbopMHpOBaHHE TPEICTABICHUN: O MAaTCPHUAITBPHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTIX |
MMO3HABACMOCTH SIBIIGHWH TPHUPOABI, O MECT€ XMMHH B CHCTEME E€CTeCTBEHHBIX HAayK W eg
BeIylIer poiu B 00ECIeYeHNH YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA: B PEUICHHH MPOOIEM
DKOJIOTHICCKOM, DHEPreTHUCCKOW M TMHIIEBON O€30IacHOCTH, B PA3BUTHH MEIHUITHMHEL,
CO3JITaHWW HOBBIX MaTE€pHaOB, HOBBIX HCTOYHHUKOB SHEPTIHH, B 00CCIICUCHUH PAITHOHAIBHOTO
MIPUPOJIONIONB30BaHNS, B (POPMHPOBAHMU MHUPOBO33PCHUS M OOIIEH KyJIbTYphl UEIOBEKa, a
TaK¥Ke IKOJIOTHIECKA 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpejie;
OCBOCHHE CHCTEMBI 3HAHHH, JICKAIIUX B OCHOBE XMMHYECKOM COCTABIISIOIIEH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHUpA: (QYHAAMEHTAIBHBIX IIOHSATHHA, 3aKOHOB M TEOPHH XUMHH,
COBpPEMEHHBIX TIPEJCTABICHNI O CTPOCHHUHU BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJIEKYIIIPHOM, HaJMOJIEKYJISIPHOM, 0  TEpMOAWHAMHUYECKHX W  KHHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKAaHUSI XUMHUECKAX PEAKIIHiA, O XUMHUIECKOM PaBHOBECHH, PACTBOPAX
Y TUCTIIEPCHBIX CUCTEMaX, 00 OOMIMX HAYYHBIX MPUHITUIAX XHMUYECKOTO MTPOU3BOJICTBA;
(dbopMupoBaHue y 0OydarONUMXCS OCO3HAHHOTO IMOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKAX 3HAHWUU JJIs1 OOBSICHEHUS KITIOUEBBIX HJIEH U TpoOIeM COBPEMEHHOW XUMUH, IS
OOBSICHEHHSI W TPOTHO3UPOBAHUS SBJICHHH, WMEIONINX €CTECTBEHHO-HAYUYHYIO MPHPOLIY;
TPaMOTHOTO PEIIeHHs IMPOOIIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNS, aHATTN3a U OLIEHKHU C
MO3UIMIA  AKOJIOTHYECKOW OE30MacHOCTH TOCHENCTBHI OBITOBOM W TPOW3BOJCTBEHHON
JIESATEIbHOCTA YeNIOBeKa, CBS3aHHONW C XWMHYECKHM IPOW3BOACTBOM, HCIIONB30BaHUEM U
nepepaboTKOM BEUIeCTB;

yriayOJieHHe TPEACTABICHHUH O HaAyYHBIX METOAaX MO3HAHUS, HEOOXOIUMBIX JIJIS PHOOPETEHUS
YMEHHI OpPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKUX SBICHUH, UMEIOIINX
MECTO B IPUPOJIE, B MTPAKTHUECKON JeATEIFHOCTH U ITOBCETHEBHOM KU3HU.

B mnane peanuszanuy mEpBOOYEPEAHBIX BOCHUTATENBHBIX W PAa3BUBAIOLIMX (YHKUUH LIEIOCTHOH
CHCTEMBI CpelHero o01ero o0pa3oBaHus NPU U3YUYEHUH NpEeaAMETa «XUMHA» Ha yrIyOJIEHHOM YpOBHE
0c00yI0 aKTyaJbHOCTb NPUOOPETAIOT TAKKE LEIH U 33/1a4H, KakK:

BOCITUTAHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUUA TPUPOJBI, YBAXEHHUS K IPOIECCY
TBOpPUYCCTBA B oOJactu TCOPETUYCCKUX U NPUKITATHBIX I/ICCJ'Ie):[OBaHI/Iﬁ B XMMHH, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBALMHM K OOYYEHHIO M TIIO3HAHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHUS OOIICUENIOBEYECKUX [IEHHOCTEH;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOydaromuxcsi, (OpMUPOBAaHHE Y HHUX CO3HATEIBHOTO OTHOLICHUS K CaMOOOpa30BaHUIO U
HENPEepPHIBHOMY O0Pa30BaHUIO KaK YCIOBHIO YCIEIIHOW MpodhecCHOHaIbHONW M OOIIECTBEHHOMN
JIeSITeIIbHOCTH, OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3/I0POBOM
obOpase K13HH;

¢opMHupOBaHME YMEHMH W HABBIKOB PasyMHOTO  IPHUPOAOINONB30BAHHSA, pa3BUTHE
9KOJIOTHYECKOH KYJIbTYpHl, NMPHOOPETEHHE OIBITa OOLIECTBEHHO-TIOJIE3HONW 3KOJIOTUYECKOM
JeSITETIbHOCTH.

OOmiee YMCIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHHUs XUMHUHM Ha YIIyOJICHHOM YPOBHE CpPEIHEro
oOmiero oopazoBanus, coctaisgeT 204 yacos: B 10 kiacce — 102 gaca (3 gaca B Hepenio), B 11 kiacce —
102 gaca (3 yaca B HEZIEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnvyeckue 0CHOBBI OPraHUYeCKOH XHMMH.

[Ipeamer M 3HAaYCHHWE OPraHUYECKOH XMMHH, MPEACTABICHHWE O MHOT000pa3uHM OpPraHUYECKUX
COECIHECHU.

DJEeKTpOHHOE CTPOCHHE aToMa yYriepoJa: OCHOBHOE M BO30YXKIAEHHOE COCTOSHHS. BaneHTHBIC
BO3MOKHOCTHU aToMa yriepoja. XUMHYECKas CBsI3b B OPraHUUECKUX COCAMHEHHSX. TUIBI THOpUAN3aH
aTOMHBIX opOuTaneil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKUENTOpHBIN). TUMBI MepeKpbIBaHUsl aTOMHBIX OpOHWTajlel, 6- U T-cBsi3u. OnuHapHas, IBOWHAs W
TpoiiHast cBa3b. CocoObl pa3phiBa CBsA3EH B MOJIEKYyJaX OopraHndeckux BemiecTB. [loHsTHE 0 CBOOOTHOM
panukane, Hykieoduie u 3nekrpodue.

Teopus cTpoeHHs opraHudeckux coequHeHuit A.M. byTiepoBa u coBpeMeHHBIE MTPEICTaBICHUS O
CTPYKType MOJEKyJ. 3Haue€HHEe TEOpHUU CTPOCHHUS OpPraHUYEeCKHUX COEOUHEHUH. MoNeKyispHble u
cTpykTypHBIe (opMmynbl. CTpyKTypHBIE (OPMYIBI PAa3IUYHBIX BHIOB: pPa3BEPHYTas, COKpamlEHHAas,
ckenerHas. M3omepus. Bunsl nzoMepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJNEKTPOHHBIC d(PQPEKTH B
MOJIEKYJIaX OPraHWYeCKUX COCAMHEHHH (MHAYKTUBHBIN U Me30MepHBIN 3(h(EeKThI).

[Mpencrasienue o KnaccuPpUKALUU OpraHnYecKux BeulecTs. [loHsTHE 0 QYyHKIMOHANBEHOW TPyIITE.
I'omonorust. T'omonorumyeckue psinpl. CucTeMaTHUecKass HOMEHKIATypa OpPraHUYECKUX COCIUHEHUN
(IUPAC) u TpuBHaIbHbIC Ha3BAHHS OTICIBHBIX MPEICTABUTEICH.

OcoOeHHOCTH M KJIacCU(UKALUS OpPraHUYecKuX peakuuil. OKHCIUTENbHO-BOCCTAaHOBUTEIbHbIC
peaknuy B OpraHM4ECKON XUMHH.

OKCTepUMEHTANbHBIE METOABl HW3YYEHWS BEIIECTB W HUX MPEBPALICHUI: O3HAaKOMIIEHHE C
o0pa3uaMy OPraHMYECKHX BEIIECTB M MaTephalaMd Ha HMX OCHOBE, OIBITHl II0 IPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB NPU HarpeBaHUM (IUIaBiIeHHE, OOyINHMBaHHE M TOPEHHUE), KOHCTPYHPOBaHHUE
MOJIeTIEW MOJIEKYJI OPTAaHUYECKUX BEIIECTB.

Yraesonopoasl.

Ankanbl. ['omonormueckuil psin  ankaHoB, oOmas ¢opMmyna, HOMEHKIATypa H H30MEpHsL.
DJIeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKAHOB, SP°-THOPHIM3aIHs ATOMHBIX OpOUTaNei
YTIepoaa, 6-CBsA3b. PU3NYECKUE CBONCTBA aJIKAHOB.

XHWMHYECKHE CBOICTBA aJKaHOB: pEaKUUM 3aMELICHHs, W30MEPHU3ALNHU, IETHIPUPOBAHMA,
IUKIN3aluy, MHPOIN3a, KpekuHra, ropeHud. IlpencraBneHne o MexaHHW3MeE peakUUd pPaJuKaabHOTO
3aMeEIEHUs.

Haxoxxnenue B mpupoae. CriocoObl mosrydeHHs: 1 IPUMEHEHUE aJIKaHOB.

Iuknoankansl. OOmas ¢opmyna, HoMeHkIaTypa H u3oMepusi. OCOOCHHOCTH CTPOEHHS H
XUMHYECKUX CBOWCTB MalbIX (IUKJIIONPOIAH, IUKJIOOYTaH) W OOBIYHBIX (I[MKJIOTIEHTaH, IUKIOTEKCaH)
UKJI0ATKaHOB. CIIOCOOBI MOTyYeHUsI U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankenbl. ['omonornueckuii psyi ankeHoB, oOmias ¢Gopmylia, HOMEHKJIATypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AIKEHOB, SP°-THOPH/IN3AIIs ATOMHBIX OpOUTAsIeil yrieposa, 6- u
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepusi. DU3HUecKue CBOMCTBA aJIKEHOB.
XUMHUUYECKHE CBOWCTBA: PEAKLMH IPUCOCIUHEHUS, 3aMELICHUS B O-TIOJOKEHUE IPHU JBOMHOW CBS3W,
noyiMMepusanuu U okucnenus. IlpaBuno MapkoBHukoBa. KauecTBEHHbIE peakuuy Ha JIBOMHYIO CBS3b.
Crioco0rI ONTyYeHHs U TPUMEHEHHUE aJIKEHOB.

Aunkanuensl. Knaccudukanms ankaaneHoB (CONpPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OCO0OEHHOCTH DJIEKTPOHHOTO CTPOCHUS M XMMHUYCCKHUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoennnenue. llomumepuzamus conpsik€HHBIX aueHoB. CrocoObl MONlydeHUs] W TNPUMEHEHHE
AJIKa/INEHOB.



AnkuHbl. ['OMOJIOTHYECKHI pA aJKUHOB, oO0mas ¢opMmylia, HOMEHKIATypa U H30MEpHsL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJKUHOB, SP-THOpUAN3aLUs aTOMHBIX OpOHuTanei
yraepona. @Dusmyeckue CBOMCTBa aJKWHOB. XHMHYECKHE CBOMCTBAa: peakUUH MPUCOETUHEHHUS,
JUMEpPU3alMd U TpUMEpH3aluM, OKHciIeHus. KucinoTHele cBoHCTBa alKMHOB, MMEIOUINX KOHIIEBYIO
TpoiiHyto CBs3b. KauecTBeHHBIE peaknuM Ha TPOHHYIO CBs3b. CHOCOOBI MOJYyYEHUs] W MPUMEHEHHE
AIKUHOB.

Apomarnyeckre YrieBogopoAbl (apensl). ['omonormueckuil psa apeHoB, obOmas Qopmyna,
HOMEHKJIAaTypa W H30MepHA. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OeH30Ia.
dusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OSH30J1a U €T0 TOMOJIOTOB: PEaKIMH 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paJHKaje, PEaKIUH NPUCOSAUHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [lpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNeld B OEH30JBHOM KOJIbIE Ha
npruMepe aNKWIbHBIX PagUKaloB, KapOOKCHIBHOM, THAPOKCHIIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB
ramoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOWCTB cTHpona. llommmepuzanust ctupona. CrocoObl
MOJTyYEHUs U TPUMEHEHUE apOMATHYECKHUX YTJIEBOAOPOIOB.

[Mpupoansrii ra3. [lonytaeie HedTsHBIE Ta3el. Hed1h n e€ npoucxoxaenue. KameHHsI yrons u
NpoAyKTHl ero nepepabotrku. CrmocoObl TiepepaboTku He(TH: TEPETOHKA, KPEKUHT (TePMHYECKHH,
KatanuThdeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTkum HepTH, HUX MNPUMEHEHUE B
MPOMBIIIIJIEHHOCTH U B OBITY.

I'eneTudeckast CBA3b MEXAY Pa3IUUYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB.

OIEeKTPOHHOE CTPOEHUE raJION€HIIPOU3BOIHBIX YIIIEBOJOPOAOB. Peakuuu 3amelenus rajoresa Ha
THIPOKCOTPYIITY, HUTPOTPYIMILy, LHAHOTPYIMIly, aMHHOrpymiy. JleficTBue Ha raJoreHnpou3BOIHBIC
BOJIHOT'O W CIIMPTOBOIO pacTBopa wiEnoun. B3anMoneiicTBue AuraaoreHaJkaHoB ¢ MarHUEM U LIUHKOM.
[ToHsTHE O METANIOOPTaHUYECKUX COSAMHEHUSIX. Mcroap30BaHNe raloreHInpon3BOIHBIX YITICBOJOPOA0OB
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTANbHBIE METOIbl M3YYEHHs BEIIECTB M HX MPEBpAILCHHUH: H3ydeHHE (PU3NYECKUX
CBOWCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTE), KAUYECTBEHHBIX PEAKIUI yIJIEBOIOPOJOB Pa3INUHBIX KIaCCOB
(obecuBeunBaHne OpPOMHON WM HMOAHOW BOZBI, PAacTBOpPAa IEPMAaHraHaTa Kayus, B3aUMOJECHCTBHE
areTiiieHa ¢ aMMHA4YHBIM pPacTBOpOM okcuzaa cepebpa(l)), kauecTBeHHOE OOHapyXXeHHe yIiepoaa u
BOJIOPOJa B OPraHWYECKHUX BELIECTBAX, MOJIY4YEHHE STHJICHA U U3y4YEHHE ero CBOMCTB, O3HAKOMJICHHE C
koyutekuusamMu «HedTts» n «Yromby, ¢ obpasmaMu IuiacTMace, KaydyyKOB M PE3WHBI, MOJECTUPOBAHUE
MOJIEKYJ1 YIIIEBOIOPOIOB U TAJIOTSHIIPOM3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoacoaep:kauiye oprannieckue coeinHeHUsl.

Ilpenenbuble onHOaTOMHBIE cOUPTHL. CTpoeHHE MOJEKyd (Ha HpuUMepe METaHoJla W 3TaHOJa).
I'omonornyeckuit psn, obmas dopmyna, u3oMepus, HOMEHKJIATypa W Kiaccuduxanus. dusnueckue
CBOWCTBa MpENENbHBIX OJHOATOMHBIX CIHPTOB. BomoponHble CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XWUMHUYECKHE CBOWCTBA: pEakUUM 3aMEUICHus, JAerHIpaTallid, OKHCJICHHUS, B3auMOJCHCTBUE C
OpPraHUYECKUMHM M HEOpraHMYeCKMMM KHcioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHHUPTHI.
[eiicTBe 53TaHONa M METaHOJAa Ha OpraHu3M uesoBeka. CrmocoObl IOMY4YEeHHS W MPUMEHEHUE
OJITHOATOMHBIX CIIUPTOB.

[Tpocteie a3dupbl, HOMEHKIAaTypa U n3oMepusi. OcoOeHHOCTH (PU3HYECKUX U XUMHUECKUX CBOHCTB.

MHOTroaToMHbIE CIIUPTHI — 3TUJICHIVIMKOIb U TIulepuH. Pu3nyeckue U XMMHUYECKHUE CBOMCTBA:
peaKiuy 3aMeIleHHus, B3aUMOJICHCTBHE C OpPraHWYECKUMH ¢ HEOPTaHWYECKUMH KHCIOTaMH,
KaueCTBEHHas peakIys Ha MHOTOaTOMHBIE COHPTHL. llpeacraBneHne o0 MeXaHW3ME peaKIHui
HyKJIeo(hwibHOrO 3aMernieHus. JlelictBue Ha opranm3M 4enoBeka. CrocoObl MOMYYeHUS U MPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CrtpoeHne MOJNEKYJbl, B3aWMHOE BIWSHHE THUAPOKCOTPYNIBI ¥ OEH30JBHOTO Sfpa.
Ousnueckue cBoiictBa Gerona. OcOOEHHOCTH XUMHUECKUX CBOWCTB (heHoa. KauecTBeHHbIE peakiuu Ha
¢denon. Tokcnunocts denona. CrocoObl monydeHus: U npuMeHenue (enona. deHondopmanbaeruaHas
cMora.



KapOonusnbHble coeMHEHHS — albJeTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHHIBHOM
rpymnisl. 'oMonorudeckue psabl ajabIernaoB U KETOHOB, o0mas GopMyia, U30MEepHs 1 HOMEHKJIATYpA.
®u3nvecKre CBOMCTBA allbJETUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA albJIETHJIOB U KETOHOB: peaKIuu
npucoeauHeHust. OKUCICHNE albJIeTHAOB, KaYeCTBEHHBIC PeakUuH Ha ajbleruabl. CrocoObl MOTydeHHs
Y IPIMEHEHHE allbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TpefesibHble KapOOHOBBIE KHUCHOTBL. (OCOOEHHOCTH CTPOCHHS  MOJEKYI
KapOOHOBBIX KHCIOT. M30Mepusi 1 HoMeHKnaTypa. Ousnueckue CBOWCTBa OAHOOCHOBHBIX MPENEIBHBIX
KapOOHOBBIX KHCIOT. BomoponHble CBS3M MEXIY MOJEKYJIaMd KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOWCTBA: KHCJOTHBIC CBOWMCTBAa, peakuus 3TepUPUKAIMM, PEaKIUd C YYacTHEM YIIIEBOJOPOAHOTO
panukana. OcOOEHHOCTH CBOHCTB MypaBbUHOUM KUCIOTHI. [IoHSITHE O IPOU3BOAHBIX KAPOOHOBBIX KUCIOT
— CIIOKHBIX 3¢upax. MHoroodpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWMCTB HEIMpEeNbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JIWKAapOOHOBBIX KHCIOT, THIAPOKCHKAPOOHOBBIX KHCIOT.
[IpeacraBuTeny BhICHIMX KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MAJILMUTHHOBAs, OJIEUHOBAS, JIUHOIEBAS,
JUHONIeH08as KUCTOoThl. COCOOBI MOTyYeHHsI M TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxsble >¢upel. ['omMonmormueckuii psim, obmas ¢opmyia, H30MepHs W HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA: THIPOJIA3 B KUCJIOW U LIEJIOYHON Cpee.

Kuper. Ctpoenue, pu3nuecKue U XUMAYECKHE CBOWCTBA KUPOB: TUAPOIH3 B KUCIIOW U MIETOYHOM
cpene. OCOOCHHOCTH CBOMCTB KHPOB, COJCPIKAIIUX OCTATKH HEMPEAeNbHBIX KUPHBIX KUCIOT. JKUphl B
IpUpO/IE.

Mb11a Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE ICHCTBHUE.

OO0mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yrieBogoB (MOHO-, IHU- U MOJIHMCAXapHIB).
Monocaxapuasl: TIIOKO3a, (ppykTo3a, ramakrosa, pubo3a, Ae30kcupubo3a. DPU3NYecKre CBOWCTBA U
HaxoxaeHue B npupone. dorocuHTe3. XUMHUUYECKHUE CBOMCTBA TJIIOKO3bl: PEAKUUUM C YYACTHEM
CHHMPTOBBIX U aJbJICTUAHON TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. IIpumenenue riroKko3bl, eé
3HaYCHUE B JKU3HENCSITEIbHOCTH oOpraHu3Ma. Jlucaxapuapl: caxapo3a, ManbTo3a U JIAKTO3A.
BoccranaBnuBaromue 1 HeBOCCTaHABIMBAOLINE nucaxapuasl. ['maponus aucaxapuao. HaxoxneHue B
npuposae u npumeneHue. Ilomucaxapuasl: Kpaxman, TIMKOIeH U 1eU0103a. CTpoeHHEe MaKpOMOJIEKYI
Kpaxmasa, IJIMKOTeHa U LeJUIosio3bl. dusndeckue CBOMCTBA KpaxMana M LEJUIHJIO3bl. XHMHYECKHUE
CBOWCTBa Kpaxmala: THAPOJIN3, KAUeCTBEHHAs] PEakuusl ¢ MOJOM. XMMHUYECKHE CBOMCTBA LEIJUIIOJIO3bI:
THIPOJIN3, TOTydeHHe 3UpoB LeJIr0I03bl. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MIENK).

OKCIIepUMEHTAIbHBIE METOJIBI N3yUCHHUS BEIIECTB U X NPEBPALLICHUA: PACTBOPUMOCTD PAa3IHYHBIX
CHOHUPTOB B BOZAE, B3aMMOJACHCTBHE 3TAHOJA C HATPUEM, OKHCIEHHE STHJIOBOTO CIHUPTA B aJbJETHJ Ha
packanéHHOM METHOM MPOBOJOKE, OKHCIEHHWE STHJIOBOTO CIHMPTAa IUXPOMATOM Kainusi (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUANIOB), KAueCTBEHHBIC PEAKUMH Ha anbJeruasl (C  TUAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom  memu(ll)), peakums Timnepuna ¢ ruapokcumom  memu(ll),
XMUMHAYECKHE CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTBI, B3aUMOJEHCTBHE pacTBOpa TIJIIOKO3BI C
rugpokcuzom meau(ll), B3aumozencTBie KpaxMana ¢ MOA0M, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TemaM «CriupTel U Genonsn, «KapOoHoBbIe KUCTOTHL. CIOXKHBIE S3GUPHD».

A3oTcoaep:kalue oprannyeckne coeTuHeHusl.

AMUHBI — OpraHM4YecKre MPOU3BOJHbIE amMMmuaka. Kiaccudukanus aMuHOB: anudaTHUECKHE H
apoMaTU4ecKue; MepBUYHbIC, BTOPHYHbBIE U TpeTHuHble. CTpoeHre MOJIeKyI1, o0mast GopMyia, n3oMepHs,
HOMEHKJIaTypa ¥ (u3nveckue cBOMcTBA. XMUMHUYECKOE CBOWCTBA ann(paTHYECKHX AMHHOB: OCHOBHBIC
CBOICTBA, ANKUIMPOBAHWE, B3aUMOJICHCTBHE NEPBUYHBIX aMHUHOB C a30THCTON kucioroi. Comm
ATKHWJIAMMOHHS.

AHWIMH — TIpEeACTaBUTENb aMHUHOB apoMarudeckoro psga. Crtpoenme aHwinHaA. BzanMmHoe
BIMSIHWE TpPYNI aTOMOB B MoyeKyne aHuianHa. OcoOEHHOCTM XHMHYECKHMX CBOWCTB aHHWIWHA.
KavecTBennbie peakunu Ha aHwinH. COCOOBI TMONYy4YeHHsS U TPUMEHEHHE alu(paTHYeCKUX aMUHOB.
[lomyuenmne aHnnMHA U3 HUTPOOEH30IIA.



Awmunokucnotel. Homenkmatypa u um3omepusa. OThenbHbBIE TPEACTABUTENIH O-aMHHOKHCIOT:
JIMOUH, anaHuH. DU3nuecKkhe CBOHCTBa AMHHOKUCIOT. XHUMHUYECKHE CBOWCTBA AMHUHOKHCIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHH, peaKus MOJUKOHICHCAINY, 00pa3oBaHUE MENTHIHON CBS3H.
Buonoruueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U THAPONN3 MENTHAOB.

Benku kax mpupoansie nonuMepsl. [lepBuyHas, BTOpHYHAs W TpeTHYHAs CTPYKTypa OEIKOB.
XUMHUECKHE CBOWCTBA OCIIKOB: THAPOJIN3, IeHATypalysl, KaueCTBEHHbIE PEaKIMU Ha OEJIKH.

OKCIepUMEHTANbHBIE METOABI M3YYEHHUS BEIECTB M MX NPEBpPAlICHUI: pacTBOpeHHE OETKOB B
BOJIe, IeHaTypalus OEIKOB IPH HATPEBaHUH, IBETHBIE PEAKLIUH Ha OCJIKU, pEIICHUE KCIIEPUMEHTANBHBIX
3a7ad MO TeMaM «A30TcojepiKallie OpraHuYecKHue COeOUHEHUs» M «Pacmo3HaBaHWE OPraHMYECKHX
COECIMHECHUID?.

BrbicokomoJieKyIsSIpHBIE COeTUHEHH.

OCHOBHBIE TIOHSTHA XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHUI: MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, CTCIEHb MONMMEPU3ALNH, CpeIHss MoJeKyspHas Macca. OCHOBHBIE METOMBI
CHHTE3a BBICOKOMOJIEKYJISPHBIX COEANHEHUH — TIOTMMEPU3ALHS U TIOJIMKOHICHCAIIHS.

[Monumepubie Martepuansl. [ImactMacchl (MOMUATWIICH, TOJUNPONMICH, TOJWBUHHUIXIOPU,
TOJIMCTUPOJI, TOJMMETHIMETAKPHIIAT, TOJUKApOOHATHI, IOJMATWICHTepedTanar). YTwimzanus |
nepepaboTKa IIaCTHKA.

DnacToMepbl: HaTypallbHBI Kay4yK, CHHTETHUYEeCKHE Kaydyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOTOK, MIEPCTh, MENK), UCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE BOJIOKHO),
CHHTEeTHYEeCKHe (KaIlpOH U JIaBCaH).

[Tonumepsl cHenuManbHOrO Ha3HAa4YeHUS (TEQIIOH, KeBJap, SJIEKTPONPOBOSIIME IOIMMEDSL,
OmopasaraemMple TOJIHMEPHI).

OKCIIEpUMEHTAIBHBIE METOIbl H3YyYCHMs BEIIECTB M HX IPEBPALICHUI: O3HAKOMJICHHE C
o0pa3uamMy  MPUPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMAcC, KaydyKOB, pELICHHUE
IKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «Pacrmo3HaBaHKe MIaCTMAcC U BOJIOKOH.

Pacuétnele 3anaun.

Haxoxxnenne MomexkyssipHOH (OpMysbl OPTaHHMYECKOTO COEOMHEHHUS II0 MAacCCOBBIM JOJISIM
3JIEMEHTOB, BXOASIINX B €70 COCTAB, HAXOXKICHHE MOJIEKYIAPHON (OPMYIIBl OPraHUUECKOTO COCTHHEHUS
mo Mmacce (00BEMY) TPOAYKTOB CropaHusi, MO KOJIHYECTBY BelIeCTBa (Macce, 00ObEMY) TPOAYKTOB
PEeaKIMy W/UIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (hOPMYJIbl OPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHYECKHUX CBOWCTB WIJIM CIIOCOOOB MOJYYEHHS, ONpPENENIEHHE JOJIM BBIXOJA NPOAYKTa
PeaKkuuu OT TEOPETUIECKH BO3MOKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3ed NpU M3ydeHUH opraHudecko xumuu B 10 kiacce
OCYILECTBIISIETCSl Yepe3 HMCIIOJIb30BaHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M NOHSATHH,
NPUHSATHIX B OTAEIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmue ecTrecTBEHHO-HAy4YHbIC NOHSATHA: SIBICHHME, HAy4HBIH (pakT, rumoresa, Teopus, 3aKOH,
aHaJn3, CUHTE3, Kaccu(uKalus, HabIro1eHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIeIb, MOJICIINPOBAHUE.

®u3Mka: MarTepus, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHUYECKHH YpOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEITHMYUHBI, EAMHUIIBI N3MEPCHUS,
CKOPOCTb, SHEPTHsI, Macca.

buonorusi: kierka, opraHu3M, O3KocucTtema, Ouocdepa, MeTaboONM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M reTepoTpOo(HBINA THII MUTAHUS, OpokeHHE, (OTOCHHTE3, JbIXaHHE, OCJIKH, YIJICBOIbI,
KHUPBI, HYKJIEMHOBBIE KUCIIOTHI, JEPMEHTHI.

I'eorpadus: none3Hpie UCKOMaeMEbIe, TOTLTUBO.

TexXHONOTHs: TUINEBbIe MPOAYKTHl, OCHOBBI PAIMOHAIBLHOTO THTAHUS, MOIOIINE CPENCTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC



OBLIASI U HEOPTAHUYECKAS XUMMUSA

TeopeTudyecKkue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX sfep. XUMHYECKH 3ieMeHT. M3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI09eK aTOMOB, KBaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHH W TOIYyPOBHH. ATOMHBIE OpOWTAIIH.
Knaccnpukamms XUMHYECKHX 3JIeMeHTOB (S-, p-, d-, f-smementsr). Pacmpemenenue 3IeKTPOHOB IIO
ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PUTYpAIli aTOMOB 3JIEMEHTOB TIEPBOTO—4ETBEPTOTO MTEPHOI0B
B OCHOBHOM ®  BO30YXIEHHOM  COCTOSIHMM,  JJIEKTPOHHBIE  KOH(QUTYpallMd  HOHOB.
DIIEKTPOOTPHUIIATEIIBHOCTb.

Tlepuonuueckuit 3akon u Ilepuonuueckas cucrema xumuueckux snemeHToB JI.M. MeHnneneesa.
CBs13p mIEpHOANYECKOTO 3aKoHA W [leproAmueckoil cHCTEMBI XMMHYECKHX 3JEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB IO TPYMIaM M MepHoaaM. JHaYeHUE MEePHOANYECKOTO
3akoHa J[.1. MeHnneneena.

XuMudeckass CBA3b. BuHIOpl XHMHUYECKOW CBsI3U: KOBAJEHTHas, HMOHHAs, MeETaJJIMYecKas.
MexaHu3Mbl 00pa3oBaHMsl KOBaJCHTHON CBSI3U: OOMEHHBIN U TOHOPHO-aKIENTOPHBIN. DHEeprus U JAJIHHA
cBsa3u. [lodspHOCTh, HampaBI€HHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW cBsA3u. KpaTHble CBs3M.
Bonoponnas cBs3b. MeXMOJEKYIAPHBIE B3aUMOIECHCTBHUSL.

BaneHTHOCTh M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
TreOMEeTPUYECKIM CTPOEHUEM (Ha MpUMEpPEe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPHUO/IA).

IIpencraBnenne 0  KOMIUIEKCHBIX  coeiuHeHHsX.  CocTaB  KOMIUIEKCHOTO — MOHa:
KOMILJIEKCOOOpa3oBarenb,  JUTaHAbl.  3HAaueHHE  KOMIUIGKCHBIX  coeauHeHud.  [lomatme o
KOOPAWHALIMOHHOW XUMHUH.

BemecTBa MOJNEKYJISPHOTO M HEMOJEKYJISIPHOIO CTPOCHMS. THIBl KPUCTAIITMUECKUX PEHIETOK
(CTpYKTYp) ¥ CBOWCTBA BEILIECTR.

Ilonstue o nucnepcHbIXx cuctemax. McrtunHble pacTBOpbl. IlpeacraBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaKEHUSI KOHIICHTpPAIMH PACTBOPOB: MaccoBas JOJsI BEIIECTBA B PacTBODE,
MOJIIpHasl ~ KOHILIEHTpauusi. HacblllleHHble W HEHACHILIEHHBIE  PAacTBOPBI,  PacTBOPUMOCTE.
Kpucrammoruaparsr.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUUECKUX BEIIECTB. TprUBHAIbHBIC HA3BAHUS OTIEIBHBIX
MIpeJICTaBUTEIIEH HEOPraHMYECKUX BEIIECTB.

Knaccupukanys XUMHYECKHX PpEaKUUid B HEOPraHWYeCKOH M OpraHMYecKOoW XHMHUHU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPAIIEHHs SHEPTUU TP XUMHUYECKUX PEaKIIHIX.
TenmoBbie 3PPEKTH XUMUUYECKUX peakiuid. TepMOXUMHUIECKNEe YPaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT PA3INYHBIX (PaKTOpOB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Karamus u karaau3aTopsl.

OOpatumble W HeoOpaTUMbIE peakluu. XWUMHYecKoe paBHOBecue. KOHCTaHTa XUMHYECKOTO
paBHOBecus. DakTOPHI, BIUSIONINE HA TTOJIOKEHNE XUMUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, JaBJIeHNE U
KOHIIEHTPAIINH BEIeCTB, ydacTBytromux B peakiuu. [Ipuniun Jle [latense.

OnekTponutndeckas aucconuanus. CunbHble W cinabble AMeKTponuThl. CTEneHb JAMCCOIHAIINH.
Cpena BOJHBIX pPAaCTBOPOB: KHCJIOTHAs, HEWTpajbHas, Ieio4yHas. BomopomaHbiii mokasarens (pH)
pactBopa. ['maponus coneil. Peakiyn nonHoro oomeHa.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHusa.  OKHUCIUTENb U
BOCCTaHOBUTENb. llporecchl OKHMCIEHMST M BOCCTAaHOBJIEHHMA. BaxHeillime  OKUCIUTENH U
BOCCTaHOBHUTEIH. MeTOo]] 3JIeKTPOHHOT0 OanaHca. DJIEKTPOJIN3 paCTBOPOB U PACILIABOB BEIIECTB.

OKCTIEpUMEHTAIbHBIE METO/ABI M3YyUYCHHs BEILECTB M MX MPEBpAIlCHUIl: pa3ioKeHHE NMEepPOKCcHIa
BOJIOPOZAa B NPHUCYTCTBHM KaTalu3aTopa, MOJAEIN KPUCTAIIMYECKUX PEHIETOK, MPOBEICHUE peaKLui
MOHHOT'O OOMEHa, ONpEAEJICHUE Cpelbl PacTBOPOB C IOMOLIbIO HMHAMKATOPOB, H3YUYCHUE BIIUSHHA
PasIn4HBIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKkMy 1 MOJOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckast xumusi.



ITonoxxenne HemeTamuioB B Ileproanueckoil cucteme xumuueckux snemenToB .M. Menneneesa u
0COOEHHOCTH CTPOCHHUSI UX aToMOB. DH3MYECKHE CBOMCTBA HEMETAIOB. AJJIOTPONHUSI HEMETANJIOB (Ha
pUMepe KUCIopoia, cepsl, pocdopa u yriieposa).

Bomopon. Ilomyuenme, ¢usnyeckue W XUMHYECKHE CBONCTBA: pEaKUUH C METAUIAMH |
HEMeTallJIaM1, BOCCTAaHOBUTEbHBIE cBOMcTBa. [ napuapl. TOMIUBHEBIE 37IEMEHTHL.

I'anorensl. Haxoxxaenue B mpupoe, cnocoObl MoydeHus1, prusndeckne u XuMHUUECKUEe CBOMCTBA.
IanoreHoBomopoabl. BakHelmune KHCIOPOJCOepKAIIUE COCIUHECHUs TrayoreHoB. JlabopaTopHbie U
MPOMBIIIJIEHHBIE CITOCOOBI MOTY4YEHUs raloreHOB. [IpuMeHeHre raloreHOB ¥ UX COSAMHEHHH.

Kucnopon, o3on. JlabGopaTopHble W NPOMBINUICHHBIE CIOCOOBI IOJYYSHHS KHCIOpPOJA.
®uznyecKkre 1 XMMUYECKHe CBOMCTBA U MPUMEHEHHE KHUCIopoa U 030Ha. OKCUIBI ¥ IEPOKCUABI.

Cepa. Haxoxpaenue B mpupoje, cHocoObl MOdydeHHs, (PU3NUEeCKHe M XUMHYECKHE CBOWCTBA.
CepoBogopon, cyabduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHuctas u cepHasi KHCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB cepHO KUCIOTHIL. [IpuMeHeHune cepbl U e€ COeAMHEHH.

Azor. Haxoxxaenue B mpupoae, crnocoObl MONMy4deHHUs, pu3ndeckue M XUMHUYECKHE CBOWMCTBA.
Ammuak, HUTpuAbL. OKcuabl azora. A30THCTas M a30THast KUCIOTHL U UX coiud. OcoOEHHOCTH CBOWMCTB
a30THOM KUCIIOTHL. [IpuMeHeHne a30Ta 1 ero COeqUHEHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHne B mpupone, COcoObl MOMydYeHUs, GU3NIECKUE U XUMUYECKHUE CBOWMCTBA.
®Dochunst u dochun. Oxeuasl ocdopa, Gochopnas xkucnora u e€ conu. [Ipumenenue dpocdopa u ero
coenunenmii. DochopHbie ynodpenusi.

Yrnepon, HaxoxaeHHe B MpHUpoje. AuoTpornHble Moaudukanun. Ouzndeckue U XUMHUUECKUE
CBOMCTBA MPOCTBIX BEIECTB, 00pazoBaHHbIX yriaepomom. Oxcua yriaepoma(ll), okcua yrimepoma(lV),
yrojpHas KHCIOTa U €€ coyiu. AKTHBUPOBAHHBIA yrojb, afgcopbuus. Dyiiepensl, rpadgeH, yriepoaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €I0 COCIUHEHUH.

Kpemnwmii. Haxoxxnenue B mpupope, CriocoObl Mony4YeHus, Gu3ndecKue U XMMHIECKHUe CBOWCTBA.
Oxcupn kpemuus(lV), kpemMHHEBas KHCIOTa, CHIMKATHL. llprMeHeHWe KpeMHHS U €ro COCTUHEHHIA.
Crexi1o, ero noyryuyeHue, BUIpl CTEKIIA.

[lomoxxenne wmetammoB B llepmoamueckoil cucremMe XWMHUYECKHX dieMeHToB. (OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX OO0OJOYEeK aroMoB MeTauioB. OOmue (u3MUecKue CBOHCTBA METAJUIOB.
IIpumeHneHnue MeTasuIoB B ObITY U TexHHKE. CIUIaBbl METAJUIOB.

ONEeKTPOXUMUYECKUN psii HanpsbkeHUd MeTaiioB. OOmue crnocoObl MONMYyYeHHS METalloB:
THUIPOMETAILTYPrisi, TUPOMETAJUTYpIus, 31eKTpoMeTautyprus. [lonsarue o koppo3un metaiioB. CnocoObl
3aILIUTHl OT KOPPO3UH.

O6mas xapakTepucTuka MetaiuioB |A-rpymnisl [lepuoauueckoil cHCTEMbI XUMUYECKUX JIEMEHTOB.
Hatpwuii n xanuii: nomydenue, GpuU3N4YeCKue U XMMUYECKUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U
UX COEIUHEHUM.

O6mas xapakrepuctuka wmetamioB lA-rpynmer  Ilepuoandeckoil cuCTEMBI XMMHYECKUX
3JIeMEHTOB. MarHuii W KaJbLUil: monydeHue, (QU3NYecKue M XHMHUYECKHE CBOWCTBA, IMPUMEHEHUE
NPOCTBIX BELIECTB U UX COeAMHEHUN. JKECTKOCTH BO/BI M CIIOCOOBI €€ yCTpaHEHHs.

AJIOMHUHUI: TIOTydeHHe, (U3NYeCKre 1 XUMHUYECKHE CBONCTBA, IPUMEHEHNE NIPOCTOTO BEIIECTBA
U ero coequHeHUil. AM(MOTEpHbIE CBOHCTBa OKCHJIA W THAPOKCHAA AFOMHHHS, THIPOKCOKOMILICKCHI
ATIOMUHHUSL.

OO0mas xapakTepucTuka MeTauioB nmobouHsix moarpynn (b-rpymm) Ileproamueckoit cructemsl
XUMHAYECKHX DJIIEMEHTOB.

Ouznueckre W XUMHAYECKHE CBOWCTBA XpoMa M e€ro coeauHeHWd. OKCHIBI U THIPOKCHIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTs! u AUXpoMaThl, IX OKHCIUTENbHBIE CBOMCTBA. [lonyuenne n
NpUMEHEHUE XPOMa.

®uznyeckue U XMMUYECKHE CBOWCTBA MapraHila U €ro coeluHeHui. BaxuHeliue coenuHEHUs
maprauna(ll), mapranna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranat kamusi, €ro OKHCIUTEIbHBIE
CBOMCTBA.



®usnyeckre U XUMHUYECKHE CBOMCTBA Xejle3a U ero coeqnHeHU. OKCHIBI, THIPOKCUIBI U COIU
xeneza(ll) u xeneza(lll). [Tonyuenue n npuMeHeHHe kejIe3a U €ro CIJIaBOB.

®duznyeckre 1 XUMUYECKHEe CBOMCTBA MeU U e€ coennHeHuil. [lonydyeHrne u npuMeHeHrne Meau 1
€€ COeIMHECHUN.

[uak: monydeHue, Qusndeckue W XUMHYECKHME CBOMCTBAa. AMQOTEpHBbIE CBOWCTBA OKCHAA U
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH IMHKA. [I[puMeHeHre IMHKa 1 €ro COeMHEHUH.

OKcliepuMEHTaNbHBIE METOIbl M3YYeHHsI BELIECTB M HMX MpPEBpalleHUil: H3ydeHHe o0pa3loB
HEMETaIJIOB, TopeHue cephl, (ochopa, jkene3a, MarHus B KUCIOPOAe, N3y4eHHE KOJUIEKIUN «MeTallibl 1
CIUIaBBI», B3aUMOACHCTBHE INEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAUNIOB C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BUIEOMATEPHAJIOB), B3aUMOICHCTBHUE IIMHKA U JKeJle3a C pacCTBOPaMM KHUCIIOT U LIEJI0UeH,
KaueCTBEHHbIE pPEAaKIMH Ha HEOPraHWYeCKHWEe AaHUOHBI, KaTHOH BOAOPOAA M KAaTHOHBI METAJUIOB,
B3aMMOJCHCTBUE THUJPOKCHUIOB ATIOMUHUS U IIMHKAa C PACTBOpPaMU KHCJIOT M IIEJoYell, pelieHue
9KCHEPUMEHTANBHBIX 3aa4 1mo TeMaM «l amorens», «Cepa u e€ coennHeHUsD», «A30T U docdop u ux
COeIMHEHMsI», «MeTaulbl TaBHBIX TOATrPYI», «MeTasibl MOOOYHBIX OATPYIIID).

XuMus H )KU3Hb.

Ponp xumun B 0OecrieueHNH YCTOMYMBOTO Pa3BUTHS deioBedecTBa. [IoHATHE 0 HAYYHBIX METOlaX
MO3HaHMUS U METOJOJOTHH HAay4yHOTO HccienoBaHud. HaydHble NMPUHIMIBI OpraHU3allMl XUMHYECKOTO
npou3BocTBa. [IpoMBIIUTIEHHBIE CIOCOOBI MOMYYEeHUs] BXKHEHIIINX BeUlecTB (Ha MpUMepe MPOU3BOICTBA
aMMHaKa, CEpHOH KHUCIIOThI, MeTaHoma). [IpoMbIIuIeHHbIE CIIOCOOBI TONMyUYeHHs METaUIOB M CILIABOB.
XUMHUECKOE 3arps3HEHHE OKPYXKaolleH cpenbl M ero MocieAcTBus. Ponb Xxumum B oOecriedyeHUH
SHEPreTHYeCcKOoi 0€30MacHOCTH.

Xumusi U 3I0poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia  MCIONIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. POk XUMHN B pa3BUTHN MEINLUHBI.

XuMHUSI IUIIK: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE 100aBKu. Posib XuMun B o0ecriedeHuH MUIIEeBOM
Oe3omacHoCTH.

Kocmermueckne wu mapdromepHble cpeactBa. beitoBas xumus. Ilpasmma  OGezomacHOTO
MCIIOJIb30BaHMS IpenapaToB ObITOBOI XMMUU B [TIOBCEAHEBHON JKH3HU.

XuMHsI B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHs B CENTBCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJibHbIe y100peHusl.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHajbl, Kpackd, CTEKJIO, Kepamuka. Marepuansl ais
MIeKTpOoHKKH. HaHoTexXHOMOT M Y.

Pacuérnele 3anaun.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM
00bEMY OJHOrO M3 Y4YacTBYIOIIMX B PEAKLIUH BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTOB PEAKLMH, €CIH OAHO U3 BEIIECTB UMEET IpuMecH, Macchl (00bEMa, KOJIMYECTBa BEILLECTBA)
MPOAYKTa PEaKIMH, €CIM OJHO M3 BEHIECTB JAHO B BHJE pacTBOpa C ONpPENEIEHHOM MacCOBOM TOJIEH
PacTBOPEHHOTO BEIECTBA, MACCOBOM JONM M MOJIIPHOM KOHILEHTPAlMU BELIECTBA B PacTBOPE, HOJIH
BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanust MeXMNpeIMETHBIX CBSA3eH NMpPHU W3Y4YEHHUH OOIIed M HeopraHumdeckoil xumuu B 11
KJIacCe OCYIIECTBISIETCS dYepe3 HCIIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSITHHA, Tak W
MOHATHHN, MPUHATHIX B OT/IENBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmrie ecrecTBEHHO-HAYUYHbIE TOHSTHSA: SIBICHHE, HAy4HbIH (akT, rumoresa, Teopus, 3aKOH,
aHaliM3, CHUHTE3, KIacCHUKAIWs, MEePHOJANIHOCTh, HAONIOJCHUE, M3MEPEHHUE, DKCIIEPHUMEHT, MOJIENb,
MO/JICJIUPOBAHUE.

®uznka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M3OTOIHI,
pPaZMoaKTUBHOCTh, MOJIEKYJIA, YHEPTETHUYECKUI1 YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSTHHE
BEIIEeCTBA, UICATIbHBIN ra3, GU3NIECKre BEIMUNHBI, EANHUIBI U3MEPEHN, CKOPOCTh, SJHEPTHS, Macca.



Buomorus: KJICTKA, OpraHu3M, 3KOCUCTEMA, 61/100(1)epa, MeTa6OJ’II/IBM, MAaxkpoO- U MHUKPOI3JICMCHTHI,
6CJ1KI/I, JKUPBI, YIJICBOAbI, HYKJICUHOBBIC KUCJIOTHI, (bCpMeHTI:I, TOPMOHBI, KPYT'OBOPOT BCIUICCTB U MOTOK
OHEPIHUU B 3KOCHUCTCMaAxX.

Feorpa(ppm: MUHEPAJbl, TOPHBIC MMOPOJALI, ITOJIE3HBIC NUCKOITACMBIC, TOIIJINBO, PECYPCHL.

TexHomorus: XuUMHYCCKas OPOMBIINUICHHOCTb, MCTAJUIYPTrHd, CTPOUTCIbHBIC MAaTCpHUaJIbl,
CEIIbCKOXO03SMCTBCHHOC IMpOU3BOACTBO, nuImeBas MPOMBIIIIJICHHOCTD, q)apMaHeBTI/I‘-ICCKaH
MMPOMBIIIJICHHOCTb, IPOHU3BOJACTBO KOCMETHYCCKHUX IIPLCIIapaToB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTH, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  [TPOTPAMMBI  TIO XHMMHMU  HA
YIJTYBJIEHHOM YPOBHE CPEAHEI'O OBILETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHU C CHCTEMHO-ACATEIBHOCTHBIM MOJXOI0M B CTPYKTYpPE JTMUHOCTHBIX Pe3yIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUS! BBINENEHBI CIEAYIOIIUE
COCTaBIISIIONINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOW TPaKIAHCKOW HWICHTUYHOCTH, TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOONpPENEICHUIO; HalWYhe MOTHBALMUM K OOYyYEHHIO;
TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCSl PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMAaMH TIOBE/ICHUSI; HAINYME PAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYpBI; CIOCOOHOCTh CTaBUTh LIETH U
CTPOUTH JKU3HCHHBIC TUIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHHsS MpeaMeTa «XHUMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESTEIbHOCTH  OOYYalOIIMXCS B Ipolecce peann3aluu
00pa3oBaTeIbHON JesITENbHOCTH.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUSI MpeaMeTa «XUMHS» OTPaKaloT cHOPMUPOBAHHOCTH OIBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESITENBHOCTH  OOYYaloIIMXCs B Ipolecce peatn3aluu
00pa3oBaTeNbHOM JesITENbHOCTH, B TOM YUCIIE B YaCTH:

1) rpasknaHCKOro BOCIMTAHUS!

0CO3HaHHUs 00YUYAIOMIMMUCS CBOMX KOHCTHTYLHHUOHHBIX IPaB U 00S3aHHOCTEH, YBOKEHHUS K 3aKOHY
1 TIPABOIIOPSIIKY;

IPE/ICTABICHHS O COLMAIBHBIX HOPMAX U NMPaBUIIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIGKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHW JEATENbHOCTH TIPH CO3JaHUHM YYEOHBIX IPOEKTOB,
pelIeHn: Y4eOHBIX U TO3HABATENFHBIX 3a/1a4, BEITOJTHEHHN XHMUYECKHX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHUMATh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI IPYTHX IpU
aHaJIM3e Pa3INYHBIX BUIOB YU€OHOU ESATENEHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA:

[ICHHOCTHOT'O OTHOLICHUS K HICTOPHYECKOMY M HAyYHOMY HACIICIUIO OTEYECTBEHHOH XUMHUU;

YBaXEHHUsI K TPOLECCY TBOpPUYECTBA B OOJIACTH TEOPHU M TPAKTUYECKOTO NPHIOKEHHS XUMHH,
OCO3HAHMSI TOTO, YTO JAHHBIE HAayKH €CTh pPEe3yJbTaT JUINTEIbHBIX HAONIOJCHUH, KPOIIOTIMBBIX
IKCTIEPUMEHTATBHBIX TOUCKOB, TIOCTOSIHHOTO TPYy/1a YYEHBIX U MMPAKTHKOB;

MHTEpeCca M T03HABATEIbHBIX MOTHBOB B IOJYYEHHH U IMOCIEAYIONIEM aHaln3e MH(OPMAIMH O
HEePEIOBBIX JOCTHKEHHSX COBPEMEHHOI 0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO OBE/ICHNS;

CIIOCOOHOCTH OLICHWBATh CHTYAallMH, CBS3aHHBIE C XHMHYECKHMH SBICHUSMH, M HPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE IMOBEACHHE U TIOCTYITKM CBOMX TOBAPHIIIEH C MO3UIMI HPAaBCTBEHHBIX
Y IIPABOBBIX HOPM U € YIETOM OCO3HAHHS TOCIEICTBUI OCTYIIKOB,

4) popMHPOBAHUS KYJIbTYPHI 310POBbI:

NMOHUMaHUsl IIGHHOCTeW 370poBOro W Oe3omacHOro o0pa3za JKWM3HU, HEOOXOJUMOCTH
OTBETCTBECHHOI'O OTHOHIICHUS K CO6CTBCHHOMy (1)I/I3I/IT-IGCKOMy 1 IICUXUYCCKOMY 3/I0POBbIO;

COOJIFOICHUsT TIpaBUJI 0€301aCHOT0 OOpAIlCHHs C BEIIECTBAMHU B OBITY, ITOBCEJIHEBHON »KU3HH, B
TPYIOBOH IE€ATEIBHOCTH;

IMOHMMAaHUA HEHHOCTU INPaBHUJI MHAWBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e301acHoro IIOBCACHUA B
CUTYyalMSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJEH;

OCO3HAaHUSl TIOCTEACTBUH W HENPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJCHHS aJIKOTOI,
HapKOTHUKOB, KYPEHHS);

5) TpynoBOro BoCHUTAHUS:



KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B yUeOHO-MCCIIEI0BATEIbCKOM NESITENbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPYECKON U IPYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4dacTHE€ B PELIEHMH IMPAKTHUYECKUX 33]a4 COLMAIbHON HAINpaBIEHHOCTU
(B pamMKax CBOEro Kjacca, IIKOJIbl);

MHTEepeca K MPaKTHUYECKOMY H3YyYEHHIO MpoQecCchuil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaTbHOH TpaeKTopuu oOpa3oBaHus, Oymymieit
npodeccu ¥ pealn3anid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, MHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1IeTIECO00pa3HOr0 OTHOLICHHUSI K MPHUPOJIE KaK WCTOYHUKY CYILECTBOBAHMS >KU3HH
Ha 3emiie;

NOHUMAaHUsl TJI00aJBHOTO XapakTepa SKOJIOTHYECKHX TNPOOJIEeM, BIHUSIHHUS JKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHHUs JOCTHIKCHUH XHMMHUHU Ui PpElIeHHS BOIPOCOB
paIoHaNBHOTO MPUPOAONOIB30BaAHMS;

AKTUBHOT'O HENPUSTUS ACUCTBUM, MPUHOCALIMX BPEI OKPYKAIOIIEH NMPUPOJHON cpele, yMEHHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MpeI0TBpaIIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHMS, SKOJOTHYECKON KYJIBTYpBI, ONBITA JEATEIBHOCTH
9KOJIOTUYECKOW  HAINPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCSI MMM B  IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOH M COLMAJbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHMS AaKTHBHO IPOTHBOCTOSTH
uaeonornu xeMohoouu;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON
MIPAKTHKHY;

NOHUMAaHUs cneun(uKy XMMUHM KaK HayKH, OCO3HaHMA €€ poir B (JOPMUPOBAHUN PALUOHAIBHOTO
HAYYHOTO0 MBILIUICHHS, CO3/aHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpY’KaroIleM MHUpE Kak O €IUHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOexxn€HHOCTH B 0CO0OWM 3HAYMMOCTHM XUMHHM [UIi COBPEMEHHOW IMBWJIM3aLUU: B €€
TYMaHHCTHUYECKOW HANpPaBJICHHOCTH M BAYKHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepUalibHON KYJIbTYPHI, B
pelIeHnN TI00albHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOM,
MUILIEBONH M HKOJOIMYECKOM 0€30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO
TPyZa ¥ SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKAOTO WieHa 00I1ecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHHs CYIIIHOCTH METO/IOB MTO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a U OOBSICHEHUS
SBJICHUH OKPY)KAIOLIEr0 MHpa W TNPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUS JejaTh O0OOCHOBaHHBIC
3aKIIFOYEHUs] HA OCHOBE HAayYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IIEJbI0 MONYYECHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PEIIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

WHTEpeca K MO3HAHUIO, HCCIeI0BATENECKOM IeATENIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax mpodecCHoHaIbHON e TeNbHOCTH.

METANPEJIMETHBIE PE3YJIBTATbBI



MerTamnpenMeTHble pe3ysbTaTbl OCBOCHHUS MPOTPaMMBl MO XMMHU Ha YPOBHE CPEIHEro OOILIEro
00pa3oBaHHs BKIIOYAIOT:

3HaYMMble Ui (OpPMHUpPOBAaHUS  MHUPOBO33pEHUST  OOy4arOmMXCS  MEKIUCUUILTUHAPHEIE
(MexnpenMeTHbIE) OOLICHAYYHbIE MOHSATHS, OTPaKAIOMIME LEJIOCTHOCTh HAayYHOH KapTUHBI MHpa H
cnenn(uKy METOIOB MMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHs,
ABJICHUE, TIPOLECC, CHCTeMa, HAay4HBIH (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclienoBanue, HabaroIeHNe, H3MEPEHNE, SKCIIEPUMEHT U ApYTHE);

YHHUBEpCalbHble Y4eOHble MACHCTBHA (MIO3HABaTeNbHBIE, KOMMYHUKATHBHBIC, PETYJSTHUBHBIC),
obecnieunBatonire (popMupoBanue (yHKIMOHAIBHOW TPaMOTHOCTH M COLUUAIBHOM KOMIIETCHLIUH

o0yJaronuxcs;

CIIOCOOHOCTH 00y4aromxcst HCIIOBb30BaTh OCBOCHHBIE MEKIUCITUTUTHHAPHEIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS M YHHUBEPCAIbHbIC yucOHBbIC JACUCTBHS B MO3HABATEILHOW W COIHATBHOM
MPaKTHKE.

MCTaHpeHMCTHHe PE3YJIbTAaThI OTpaxaroT OBJIAJACHUC YHUBCPCAJIbHBIMHA y‘Ie6HI>IMI/I
MMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHUBEpPCAJbLHBIE YUeOHbIe 1eiicTBUS

1) 6a3oBble JIOrMUYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYaJIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPENIETIATh LENU NeATeIPHOCTH, 3aJaBas MapaMeTphl U KPUTEPUU UX JOCTHOXKCHHSI, COOTHOCUTH
Pe3yNbTaThl ICATEIHHOCTH C TIOCTABICHHBIMH LEISIMH;

WCTIONB30BaTh MPU OCBOCHUH 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATh XapaKTepPHbBIE
MIPU3HAKHU TOHITHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOUIUE MOHSITHS IS
00BSCHEHHS OTEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIIMHN BEIIECTB 1 XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSI3U MEXKY U3yUYaeMBbIMU SIBJICHUSIMU;

CTPOUTHh JIOTHUECKUE PACCYXIeHHUS (MHIyKTHUBHBIE, NCTyKTHUBHBIC, IO AHAIOTHHU), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUYHS B PACCMAaTPUBAEMBIX SBICHUSX, (HOPMYyITUPOBATH BBIBOABI M
3aKJTFOYEHUS;

MIPUMEHATH B MPOIECCE MMO3HAHUS HCIIOb3yeMble B XUMUHU CHMBOJIHUYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENFHBIC TPEACTABICHHS — XMMHUYECKH 3HaK (CHMBOJI) 3JEMEHTa, XUMHUYECKas
¢dhopMyna, ypaBHEHHE XUMHUECKOHN pEeakIuu — MpU PEeIICHHH YIeOHBIX TTO3HABATEIBHBIX U MPAKTHIECKAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIni.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEMIECTB U XMMHUYECKUX PEAKIIHIA;

(dhopMyITUpPOBaATh MU ¥ 3a/1a4l UCCIEIOBAHMS, UCTIOIH30BATh ITOCTABIIEHHBIE I CAMOCTOSTEIEHO
c(hopMyIMpoBaHHBIE BOMPOCH B KadecTBe WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3HI 110 TIPOBEPKE MPABUIHHOCTH BHICKA3BIBAEMBIX CYKICHHIA,

BJIaACTh HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIaHUPOBaHUA )41 MIPOBECACHUSA YUCHHUYECCKUX
SKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMSI HAONIOAaTh 3a XOJOM TMpOIecca, CaMOCTOSTEILHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 000OIIEHHS U BBIBOIbI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yJIbTATOB UCCIICIOBAHMUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJIC/IaHHON PadoTe;

MpHOOpEeTaTh OMBIT YUYEHHYECKON HCCIEIOBATEILCKOW M TPOEKTHOM NEeSTeNbHOCTH, MPOSABISATH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
IMIPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

3) padoTa ¢ undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HWCTOYHHKAX WH(opManuu (HaydyHO-TIOMYJSpPHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWs, pecypchl MHTepHETa), aHATM3UPOBAaTh HH(POPMAIIHIO



pa3NUuHBIX BHIOB W (OpM MpEICTaBICHUS, KPUTUYSCKH OLCHHMBATH €€ JOCTOBEPHOCTh H
HETIPOTUBOPEYHBOCTD;

(GopMyIHpOBaTh 3aMPOCHl ¥ MPUMEHSTH Pa3IHYHbIC METObI MPU MOUCKE M 0TOOpEe MH(DOPMALINH,
HEOOXOIMMOI IS BBITIOJTHEHHUS YUSOHBIX 33/1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTb ONBIT  MCHOJB30BaHUS MH()OPMAMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIIOTHMH U
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOMPaTh ONTHMANIbHYIO (opMy mpeicTaBieHHs HHPOPMAIUU  (CXEMBI,
rpaduKu, JUarpaMmbl, TaOJUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaYeCTBE CPEACTBA IPH PadOTEe C XMMHUYECKOH MH(OpManueii:
OPUMEHITh MEKIpEIMETHbIC ((U3MYECKUe M MaTeMaTHYeCKHe) 3HAaKh W CHMBOJBL, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMUCCKHUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBbHLIC y‘leﬁﬂble HeﬁCTBHH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XO/IE IUAIOTa /UK JUCKYCCHUH,
BBICKA3bIBaTh UeH, (POPMYITUPOBATH CBOU MPEUIOKEHUSI OTHOCHTEIHHO BBITTOIHEHHS TIPEII0KEHHON
3a/1a4m;

BBICTYIIaThb C TMPE3€HTAaUMed pe3yJbTaTOB I[MO3HABATEIIBHOM JIEATENIbHOCTH, MOJYyYE€HHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHHH XWUMHUYECKOTO 3KCIIEPUMEHTA,
MPAKTHYECKON pabOTHI MO0 UCCIICIOBAHUIO CBOWCTB U3yYaeMbIX BEIIECTB, pealn3ally yueOHOTO MPOEKTa,
1 (OPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHBIX UCCIICAOBAHUIN YyTEM COTJIACOBAHMS MTO3UIIUH
B X07Ic 00CYXJIeHUs 1 OOMEHA MHEHUSIMHU.

PerJIﬂTI/lBHbIe YHUBEpPCAJIBHBIC y'{eﬁmﬂe IleﬁCTBHH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILECTBISATh CBOO MO3HABATENbHYIO ACSTEIBHOCTD, ONPENEIIss
e€ menmM W 3ajaud, KOHTPOJHMPOBATH M TIO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpeAaracMblii
ITOPUTM JICHCTBHH TPW BBHIOJHEHWH YYEOHBIX M HCCIEHOBATENBbCKUX 3a/lad, BBIOMpaTh Haubolee
3¢ QEKTUBHBIA CIOCOO MX PElIeHUs] ¢ YU4ETOM MOJYYEeHHUS HOBBIX 3HAHUI O BEUIECTBAX M XUMHUYECKHX
peaKknusIx;

OCYILIECTBIISITH CAMOKOHTPOJIb ICATEILHOCTH HA OCHOBE CaMOaHajIM3a U CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATBI

IIpeameTHBIE pe3yabTaThl OCBOEHHS MIPOrPaMMBbl 110 XUMHUU Ha YriyOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHusl BKIOYAIOT CIeUU(UIECKUE UI YIeOHOro npeaMeTa « XUMUs HaydHbIe
3HaHU, YMEHHUS U CIIOCOOBI IeHCTBUI IO OCBOSHMIO, HHTEPIPETALUHN U IPeoOpa30BaHUIO 3HAHUM, BUIBI
JESITeIBHOCTH 110 TTOJIyYEHHUIO HOBOTO 3HAHUSI ¥ IPUMEHEHHIO 3HAHUH B Pa3JIMUHBIX YU€OHBIX CHTYaIHSIX,
a TaKkKe B pEaIbHBIX JXM3HEHHBIX CHUTYyalUsX, CBS3aHHbIX ¢ XuMmued. B mporpamme mo xumuu
MIPEIMETHBIE PE3YJILTATHI MIPEACTABIICHBI IO FOJJaM U3YUYEHHUS.

10 KJIACC

HpeZ[MCTHLIe PE3yabTaThl OCBOCHUS KypcCa ((OpFaHI/I‘{CCKaH XUMUA» OTpAXKaAKOT:

C(i)OpMI/IpOBaHHOCTL Hpe[{CTaBJ’IeHHﬁZ O MECTC M 3HA4YCHHHU OpFaHH‘{eCKOﬁ XUMHH B CHCTEMC
CCTCCTBCHHBIX HAYK H eé poiunu B obecrieueHuN YCTOI\/'I‘-II/IBOFO Ppa3BUTUA YCJIOBCUCCTBA B PCHICHUHU
Hp06ﬂeM BKOHOFHQGCKOIZ, BHGPFCTI/I‘leCKOﬁ n HPI].LICBOﬁ 6630HaCHOCTI/I, B Pa3BUTUNU MCAULINHBI, CO3JaHNUN



HOBBIX  MAaTepHajoB, HOBBIX  HCTOYHHUKOB  DJHEPrWd, B  OOECIEYEHHUH  PaAMOHAILHOTO
NPUPOAOTIONB30BaHMsA, B (OPMHPOBAHUM MHPOBO33PEHHS W OOIIEH KyJIbTYphl YelOBEKa, a TaKKe
9KOJIOTNYeCKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 30POBbIO M IIPUPOIHOMN cpefe;

BJIaJICHHE CHCTEMOH XMMHUYECKHX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIUE TOHATUS —
XMUMHUUYECKHI 3JIEMEHT, aToM, SpO M DJICKTPOHHAas 00oJioYka atoma, S-, P-, d-aTOMHbIC OpOMTAIH,
OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aToMa, TMOpWAM3alUs aTOMHBIX OpOuTalei, MOH, MOJEKYyIna,
BAJICHTHOCTb, BIIEKTPOOTPHIATEILHOCTb, CTENEHb OKHCJICHHUS, XUMHYECKas CBs3b, MOJb, MOJSPHAs
Macca, MOJAPHBIM OOBEM, YIIIEPOAHBINA CKeNeT, (pyHKIMOHAJbHAs TpyIIa, paguKall, CTPYKTYpHBIC
¢dopmynbl (pa3BEpHYTHIC, COKpAIIEHHBIE, CKEJETHBIE), U30MEpHsl CTPYKTYpPHas W MPOCTPAaHCTBEHHAs
(reoMeTpuyeckas, ONTUYECKas), K30MEPbI, TOMOJIOTHYECKUI DA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI-
U a30TcOo/CpKAIllMe OpPraHUYeCKHEe COCIAMHEHHs, MOHOMEp, IMOJUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHNUST; TEOPUH, 3aKOHBI (meproandeckuit 3akoH 1. M. Menneneesa, Teopus
CTpoeHusl opraHmyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUsI W IMPEBPAILCHUSI SHEPTUU MPHU XUMHYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUIH
A3BIK XUMHUH, MUPOBO33pEHYECKHE 3HAHHS, JIe)KAlHe B OCHOBE MOHUMAaHUs IPUINHHOCTHA U CHCTEMHOCTH
XMUMHUYECKUX SIBIICHHN; MPEACTABICHUS O MEXaHU3MaX XMMHUYECKUX PEaKIUd, TePMOAWHAMHYECKUX H
KUHETHYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKAHHs, O B3aUMHOM BJIHMSHUM aTOMOB M TPYMI aTOMOB B
MOJIeKyIax (MHAYKTHBHBIH U Me30MepHbIid 3¢ dektsl, opueHTantsl | u |l poma); dakrTomornyeckue
CBEJICHUS O CBOMCTBaX, COCTaBE, MOJYYCHUH W 0€30MacHOM HMCHOJIb30BAHMH BAKHEHIINX OPraHHYECKUX
BEIICCTB B OBITY M MPAaKTUYECKOW JESITETbHOCTH YeJIOBeKa, OOMIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO
MIPOM3BOICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOMA, TepepaboTku HedTH);

c(OPMHUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIC NMPU3HAKM MOHATHI, yCTaHABIMBATH HX
B3aMIMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIIUE TTOHATHS IPH OIMCAHUH COCTaBa, CTPOSHUS U CBOICTB
OpPraHUYECKUX COCIUHEHUMH;

c(hopMHUPOBaHHOCTh YMEHUH:

UCIIONIb30BaTh XWMHYECKYI0O CHMBOJIMKY /IS COCTAaBJICHUS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHUIECKHUX BEIECTB;

COCTaBJIATh YpPaBHEHHS XHMHYECKHX DPEAKIMH M PACKPHIBaTh WX CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIMH TOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OanaHca 3THX PpEaKLui,
peakIyii HOHHOTO OOMEHa IyTEM COCTABJICHHS MX ITOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHH;

M3TOTABJIMBATH MOJEIH MOJIEKYJ OPTaHWYECKHX BELIECTB JUIS WLIFOCTPAIMU MX XUMHYECKOTO U
HPOCTPAHCTBEHHOTO CTPOCHHS;

C(OPMHUPOBAHHOCTh YMEHHMH: YCTAHABIMBAaTh MPUHAIISKHOCTh HM3YYEHHBIX OPraHHYECKUX
BEIIECTB 110 HMX COCTaBy M CTPOSHHIO K OINpEICIEHHOMY KJacCy/TpylIie COCIMHEHWH, JaBaTh HM
Ha3zBaHUs 1O cucreMaTndeckoil HomeHkiarype (IUPAC) m mpuBomuTh TpWBHANBbHBIE HAa3BaHUS IS
OTAENBHBIX TIPEJICTABUTENICH OPraHWYECKHX BEIIECTB (ITWICH, aleTWIeH, TONYyOoJ, TJIHIEpHH,
ITWIICHIIINKONb, (eHolN, (opManbIerus, aneTalbIerni, aneToH, MypaBbHHAs KHCIIOTA, YKCYCHas
KUCIIOTa, CTEAPUHOBAs, OJIEUHOBAs, IMaJbMUTHHOBAs KHCIIOTHI, TJIMIMH, aJaHWH, MalbTo3a, (pyKTO3a,
QHWINH, JUBUHWII, H30TIPEH, XJIOPOIIPEH, CTHPOJI U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAENIATh BUJ XUMHUECKOH CBS3M B OPraHWYECKUX COEIMHECHHUSX
(xoBaJIeHTHAs U HOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBSI3b);

c(OpPMHUPOBAHHOCTHh YMEHUS IPUMEHSATH TIOJI0KEHUSI TEOPUH CTPOSHHS OPTraHUYEeCKUX BElecTB A.
M. BytnepoBa juist 00bsSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTABA M CTPOCHMUSI,

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE U XUMHUYECKHE
CBOWCTBA THIMYHBIX TMpPEJCTABUTENCH pa3IMYHBIX KIIACCOB OPraHWYeCKHUX BEMIECTB: alKaHOB,
[UKJIOATKAHOB, AJIKCHOB, AJIKAJNEHOB, aJJKHHOB, QpOMaTHUYECKUX YTIICBOJOPOJIOB, CIIMPTOB, allbJICTHUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX H CIOXHBIX S(PUPOB, KUPOB, HATPOCOSAUHEHHHA W aMUHOB,
AMHMHOKHUCIIOT, O€JKOB, yIJIEBOJAOB (MOHO-, AW- W TOJHCAaXapuaoB), WIIIOCTPUPOBATh I'€HETHYECKYIO
CBSI3b MEXKIy HHMH YpaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIUi C WCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMyIT;



c(OpMHPOBAHHOCTh YMEHHUS MOATBEPXKIATh HA KOHKPETHBIX NMPHMEPax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHWYeCKUX COEAWHEHUH OT KPaTHOCTH M TUIA KOBAaJCHTHOHW CBS3U (O- U
T-CBSI31), B3AUMHOT'O BIIMSTHUS aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIICBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yroib), CHocoObl €ro mepepadOTKHM W MPaKTUYEeCKOEe NpPUMEHEHHE NPOIYKTOB
nepepadboTKy;

c(OpMHPOBAHHOCTH BIIAJACHUS CUCTEMOW 3HAHWU O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHMS —
HaOJIIONEHNH, W3MEPEHUH, MOJCIUPOBAHUH, OKCIEPHUMEHTE (pealbHOM M MBICIIEHHOM) W YMEHUS
MIPUMEHATh 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NPUMEHSATH OCHOBHBIC OIEPAllMH MBICIUTEIbHON AEATENbHOCTH —
aHaM3 W CHHTE3, CpaBHEHHE, O00O0OIIeHWE, CHCTEeMaTH3alMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX
CBA3EH — JUIsl U3YUYEHHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHH: BBISIBISITH B3aUMOCBSI3b XMUMHUYECKHX 3HAHUH C TOHATHSIMU U
NpPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB UIsi Oojiee OCO3HAHHOTO TOHUMAaHUS
CYIITHOCTH MaTe€pHabHOTO €JMHCTBAa MUPA, HCIOIb30BATh CUCTEMHBIE 3HAHUS MO0 OPTaHUYECKOW XHMUU
JUTsE OOBSCHEHHS ¥ IPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MTPUPOAY;

c(OpMHUPOBAHHOCTh YMEHHIA: TPOBOAUTH PACUYEThl MO XUMHYECKHM (OpPMYyNIaM U YpaBHEHHSIM
XMMHUYECKUX PEaKIHH C HMCIOJb30BaHWEM (HU3NUECKHX BeNWYHMH (Macca, 0OBEM Ta30B, KOJIHYECTBO
BEIIECTBA), XAPaKTEPU3YIOUIMX BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: pacu€Thl IO HaXOXKJIECHHUIO
XUMHUYECKOW OPMYJIIBI BELIECTBA [0 M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CTOpaHHs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHWH: TIPOTHO3UPOBATh, AHAIM3UPOBATh W OIEHUBATh C TIO3HUIUN
HKOJIOTHYECKONW O€30MacHOCTH TMOCTENCTBUS OBITOBOW M TIPOM3BOICTBEHHOH NESTENHHOCTH YEIOBEKa,
CBSI3aHHOHN C TepepaboTKOW BEIIeCTB, MCIOIH30BATh MOJTYUYCHHBIE 3HAHUS UIA TMPUHSATHS TPAMOTHBIX
pelIeHunit mpo0IeM B CUTYAIUIX, CBI3aHHBIX C XUMHUEIH;

c(hOpMHUPOBAaHHOCTh YMEHHU: CaMOCTOSITENIFHO IUIAHWPOBATh W TMPOBOAWTH XUMHUYECKUN
SKCMIEPUMEHT (IIOJIyYeHHE W W3YYEeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KA4YEeCTBEHHBIE pEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOICPXKAILIMX OpPraHMYECKUX BELIECTB, PEIICHHE
SKCMEPUMEHTANIBHBIX 3a/lad IO PACIO3HABAHUIO OPraHWMYECKUX BEIIECTB) C COONIOJICHWEM MPaBHI
Oe3omacHOr0 OOpalieHus C BeIIecTBaMU M JlabopaTopHbIM 00opymoBaHHEM, (HOPMYyIHPOBATH IIEINb
WCCIICJIOBAHUS, TPEACTABIATh B PA3NUYHONW (opMe pe3ylnbTaThl IKCIIEPUMEHTa, aHAJIH3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTb;

c(hopMHUPOBaHHOCTh YMEHUH:

cOOJFOaTh TpaBWJIa DKOJIOTUYECKH IIeNIeCO00pa3HOr0 TOBENeHHsT B OBITY H  TPYIOBOU
JIEATEIIbHOCTHU B LIEJIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAIOLIEH IPUPOIHOM CPEllbl U TOCTIDKEHHUS €€
YCTOMUYMBOI'O Pa3BUTHSI,

OCO3HABaTh OMNACHOCTb TOKCHYECKOTO JEUCTBUSL Ha JKHUBBIE OPraHU3MBl OINPEICIEHHBIX
OpraHMYEeCKHUX BEIIECTB, IOHUMAs cMbICI nokasarens [TIK;

aHAM3UPOBATH 11eNIeCO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKUX BEIIECTB B IIPOMBIIIIEHHOCTH U B
OBITY C TOYKHM 3PEHHSI COOTHOIICHUS PUCK-TIOJNB3a;

c(hOpMUPOBAHHOCTh ~ YMEHUH:  OCYIISCTBJIATh  IICJICHANPABICHHBI  TMOMUCK  XUMHYECKOH
WHQOPMAIUK B Pa3IMYHBIX MCTOYHWKAX (Hay4Has W y4eOHO-HaydHas JINTepaTypa, CPeJCcTBAa MacCOBOMN
uHpopmaruy, WHTEpHET U Jpyrue), KPUTHYECKH aHAIU3UPOBATH XHMHUYECKYI0 HH(GOpPMAIIHIO,
nepepabaTeIBaTh €€ U NCIOIB30BaTh B COOTBETCTBHUH C TIOCTABICHHON yueOHOU 3aaaqeii.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Mmasi 1 HeopraHndecKasi XUMHsD OTPaKaIoT:

c(hOpMHPOBAHHOCTh TMPEJCTABICHUH: O MaTepHaJbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MO3HABAEMOCTH SIBIIEHUI MPUPOBI, O MECTE U 3HAUEHUHN XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poin
B 00ECIEYCHUH YCTOMYMBOTO Pa3BUTHs, B PEIICHUH MPOOJIEM SKOJIOTHYECKOW, JHEPreTUYECKOW U
MUIIEBON 0E30MaCHOCTH, B Pa3BUTUU MEIWIMHBI, CO3JaHWH HOBBIX MaTE€pPHaloB, HOBBIX HMCTOYHUKOB



SHEPTUH, B O0CCICUECHUH PAIlMOHATBHOTO MPHUPOJIONIONE30BaHusl, B (DOPMUPOBAHUH MHPOBO33PCHUS U
00II1e#l KyJIbTyphl YEIOBEKa, a TaK)Ke 3KOJOTHYSCKH 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON CpelIe;

BIIQJICHUE CHUCTEMOM XMMHMYECKHX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOUIUEC MOHITHS —
XUMHAYECKHU 3JIEMEHT, aTOM, SAPO aToMa, U30TOIbI, dJICKTPOHHAs 000J0YKa aTroma, S-, P-, d-aroMHbIe
opOUTaT, OCHOBHOEC M BO30YKIEHHOE COCTOSIHHMS aTOMa, TMOpWIM3AIlMsl aTOMHBIX OpOWTAJCH, WOH,
MOJIEKYJIa, BaJCHTHOCTb, OJJIEKTPOOTPULIATEIBHOCTb, CTEMEHb OKUCICHUS, XHUMHUYECKas CBS3b
(KoBaJIeHTHasI, NOHHAS, METAJUTMUYECKAs!, BOJIOPOJIHAS ), KPUCTAJUTMYECKAS PEIIETKA, XUMUYCCKas peaKius,
pPacTBOp, SIEKTPOIUTHI, HEAICKTPOJIUTHI, SJIEKTPOJUTUYECKAS TUCCOIMAINS, CTEIECHb HUCCOIUAINH,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENb, BOCCTAHOBHUTEIb, TCILUIOBOH A((EKT XUMHUECKOH peakIuy,
CKOPOCTh ~XUMHUYECKOH peakliu, XUMHUYECKOE paBHOBECHE, TEOPUU H  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Juccouuanny, nepuoandeckuil 3akon .M. MenneneeBa, 3aK0H COXpaHEHHSI MACCHI
BEIL[ECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUSI YHEPTUU MIPU XUMUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIWYECCKUU SI3bIK XHMHH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAINE B OCHOBE MOHUMAaHUS MIPUUUHHOCTH U CUCTEMHOCTH XMMHUYECKUX
SIBJICHUI, COBPEMEHHBIC MPEJCTABICHUS O CTPOCHHMM BEIIECTBA HA aTOMHOM, MOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHHU3MaX XUMHUUECKHUX PEaKIUi, TEPMOAMHAMUICCKUX
U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX TIPOTEKAHMUS, O XHUMHUYECKOM pPaBHOBECHH, pPACTBOpax H
JIUCTICPCHBIX CUCTeMax; (DaKTOIOrMYECKUE CBEJCHHS O CBOWCTBAX, COCTAaBE, MOJYYCHUU M O€30MacHOM
WCIOJb30BAaHUM BaXXHEHITMX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHUECKOH JEATCILHOCTH
YeroBeKa, 00X HayYHBIX MPUHIIAITAX XUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBaHHOCTh YMEHWIA: BBIABISATH XapaKTEepPHBIE MPHU3HAKK TMOHATHH, yCTAHABIMBATH WX
B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYOIINE MMOHATHS TPY OMUCAHWHA HEOPTAHMYECKHUX BEIIECTB U UX
MpEBPAILICHUA;

c(hopMHUPOBaHHOCTh YMEHHUS HCIIOJNF30BATh XMMHYECKYI0O CHMBOIJIMKY JJISI COCTAaBIICHUS (POPMYT
BEIIECTB M ypaBHEHWH XWMHUYECKHX peakiuii, cucrtemMarndeckyro HomeHknatypy (IUPAC) wu
TPUBHAILHBIC HA3BaHUS OTAEIHHBIX BEIIECTB;

c(hOpMHUPOBAaHHOCT, YMEHHS OIPENENITh BAICHTHOCTh W CTENEHb OKHUCICHHS XUMHYECKHX
JJIEMEHTOB B COCJUHEHHAX, BUJ XWMUYECKOW CBs3M (KOBaJeHTHAas, WOHHAs, MeTaJUINYecKas,
BOJIOPOHAS), THIT KPUCTAIUTNIECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

c(hOpMHUPOBaHHOCTHh YMEHHUSI OOBACHITH 3aBHCHMOCTH CBOMCTB BEHIECTB OT BHJA XUMHUYECKOH
CBS3M W THIA KPUCTAIUIMUECKON peméTku, OOMEHHBI U JOHOPHO-AaKIENITOPHBIH MEXaHU3MbI
00pa3oBaHHs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBaHHOCTh YMEHHUH: KIACCU(PHUIIMPOBATH: HEOPTaHWYECKHE BEIIECTBA 10 HX COCTaBY,
XUMHYECKHE PEAKIIUH TI0 Pa3TUYHBIM MPU3HAKaM (YUCIy W COCTaBY PEarnpyroIluX BEIIECTB, TEIIIOBOMY
a¢dexTy peakuy, U3MEHEHHIO CTETIeHe OKHCIIEHHsSI SJIEMEHTOB, OOPaTUMOCTH, YIACTHIO KaTallu3aTopa
U IPYTHUE); CAMOCTOSITENILHO BRIOMPATh OCHOBAHHS U KPUTEPUH IS KITACCU(UKAIINY U3y4aeMbIX BEIECTB
Y XUMUYECKUX PEaKIIHii;

c(hOopMHUPOBaHHOCTh YMEHUSI PAaCKPBIBATH CMBICH Mepuoandeckoro 3akoHa J[. M. Menneneesa u
JIEMOHCTPHPOBATh €I'0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIIbHYIO M TPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHM: XapaKTepH30BaTh 3JCKTPOHHOE CTPOCHHUE AaTOMOB M HOHOB
XHMHYECKUX AJIEMEHTOB IepBoro—ueTBEprToro nepuoioB Ilepuoanueckoit cucremnl J.M. Menneneena,
WCIIONB3YS TIOHATHS «OHEPTETHUECKHE YPOBHH», «IHEPIeTHUECKHE IMOMYPOBHU», «S-, P-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M  BO30YXIEHHOE OSHEPreTHYECKHE COCTOSHHMS  aroMmay; OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHX JJIEMEHTOB W WX COCAMHCHHWM IO TepHoiaM M
rpynnaM [lepuoguueckoit cucremst /. . MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOCHISI MX DJIEKTPOHHBIX 000JI0UEK;

c(hopMUPOBAaHHOCTh YMEHHWH: XapaKTepHU30BaTh (OMHUCHIBATH) OONHME XUMHUYESCKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, TIOJATBEP)KAATh CYIIICCTBOBAHHUE TEHETHYECKOM CBS3H  MEXIY
HEOPTraHWIECKUMH BEIIECTBAMH C TIOMOIIHIO0 YPABHEHHU COOTBETCTBYIOIINX XMMHUSCKIX PEAKITHN;



c(OpMHPOBAHHOCTH YMEHUS PACKPBIBATh CYIIHOCTD: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA
MOCPECTBOM COCTABJICHHSI 3JEKTPOHHOTO OallaHca 3THX peaKkIHi; peakuuid MOHHOTO OOMeHa MyTEM
COCTaBJICHHUS] WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHWH; peakUui TUApPOSN3a; peaklui
KOMITJIEKCOO0pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA W AMIOMUHHUS);

c(OpPMHPOBAHHOCTh YMEHHUSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PEakuid c
y4ETOM MX JHEPreTHMUYECKUX XapaKTePUCTHK, XapaKTep U3MEHEHMsI CKOPOCTH XMMHYECKOW peakluu B
3aBUCHMOCTH OT Pa3MUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHsS XMMHYECKOTO PaBHOBECHS MO
BJIMSIHUEM BHEIIHUX Bo3leiicTBuil (mpuHuui Jle Illatense);

c(OPMHPOBAHHOCTh yMEHHS XapaKTepPH30BaThb XHMHYECKHE PEaKIHH, JIeKallde B OCHOBE
MPOMBIIIIIEHHOTO TOJXYYEHHUs] CEpHOM KHCIOTHl, aMMHaka, oOlIMe Hay4HbIe MPUHIMIIBI XUMHUYECKHX
MPOM3BOICTB; 1EJIECO00Pa3HOCTh MPUMEHEHHS HEOPraHMUECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY
C TOYKH 3pEHHS COOTHOIIEHHUS PUCK-TIOJB3a;

c(OpMHUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHUH O METOAAaX HAYYHOTO TO3HAHHS SIBICHHUH
NpUpOAbl — HaONMIOACHUE, HW3MEPEHHE, MOJAEIMPOBaHHE, SKCHEPUMEHT (pealibHbIi U MBICICHHEIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, YMEHHsS NIPUMEHSATh 3TH 3HAHUA IPH 3KCIEPUMEHTAIHHOM
WCCIICIOBAHUU BEIECTB W JJIsI OOBACHEHHMS XMMHYECKUX SBICHHUH, MMEIOMIUX MECTO B TPUPOJE,
MIPAKTUUECKOM NeSTeNTbHOCTH YeI0BEKa U B TIOBCEHEBHOM JKHU3HU;

c(OPMHUPOBAHHOCTh yMEHHS BBIIBISATH B3aMMOCBS3b XHUMHUYECKHX 3HAHUM C TOHATHUAMH U
MIPEJICTABICHUSAMHU JPYTUX €CTECTBEHHO-HAyYHBIX IPEIMETOB JUIs 0ojee OCO3HAHHOTO IOHMMAaHUS
MaTepUaIbHOTO eTMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS NMPOBOIUTH PACUETHI: C MCIOIB30BAHHEM IOHITUIH «MaccoBasi A0S
BEILIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIMS»; MAcChl BeLIECTBA WK 00bEMA Trasa Mo W3BECTHOMY
KOJINYECTBY BEILIECTBA, MAacce WJIM OOBEMY OAHOTO M3 YYACTBYIOLIMX B PEAKLHUH BEIIECTB; TEIIOBOTO
s¢dexTa peakuuy; 3HaAUYCHUS BOJOPOAHOTO IOKA3aTeNisl PAacTBOPOB KHUCJIOT M LIEJIOYEH C W3BECTHOH
CTENEHBbIO ANMCCOLMANNHU; Macchl (00bEMa, KOJMYECTBAa BEILIECTBA) MPOAYKTA PEAKLUHU, €CIH OAHO M3
WCXOIHBIX BEIIECTB AAHO B BUJE pacTBOpa ¢ ONpPeNEIEHHON MacCOBON NOJIEH pacTBOPEHHOIO BEIIECTBA
WM JJaHO B M30BITKE (MMEET MMPUMECH ); AOJIH BBIX0/1a IPOAYKTa peaKnu; OOhEMHBIX OTHOIIEHHUH Ta30B;

c(OPMHUPOBAaHHOCTh yYMEHHH: CaMOCTOSATENBHO IUIAHMPOBAaTh M MPOBOAUTH XUMHUYECKHUH
9KCIEPUMEHT (IPOBEICHHE peakUui HOHHOrO OOMeHa, NOATBEP)KACHHE KadeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, OIPEICIECHNE CPElbl pPacTBOPOB BEIIECTB C IOMOLIbI0 HHAMKATOPOB,
U3y4eHHE BIUSHHUSA Pa3IM4YHbIX  (AKTOPOB HA CKOPOCTb XMMHYECKOH pEaKUHH, pELICHUe
IKCIEPUMEHTANIBHBIX 3a7ad 1o TemaM «Mertamns» U «Hemeramne») ¢ coOmofeHHeM MpaBUIl
Oe3omacHOro oOpalIeHUs] ¢ BEIIECTBAMU M J1a0OpaTOpPHBIM 000pyJOBaHHEM, (OPMYIHUPOBATH ILIEJb
UCCIICIOBAHUS, NPEACTaBIATh B Pa3IMyHON (opMme pe3ysbTaTbl IKCIEPUMEHTa, aHaJIM3UPOBaTh M
OLIEHMBATh UX JOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHHUH: cOONIONATh IIpaBHUiIa MOJb30BAHUS XUMHUYECKOH IOCYAOH H
nabopaTopHeIM 000pyIOBaHMEM, OOpAIIEHUs C BELIECTBAMH B COOTBETCTBUM C HMHCTPYKLHMAMHU II0
BBITIOJIHEHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB, 3KOJIOTHYECKHU LIEIecO00pa3HOro NoBeACHUs B OBITY
U TPYAOBOH JEATENBHOCTH B LIENAX COXPAaHEHHUs CBOETO 3J0POBbs, OKPYXKAIOUIEH MPUPOAHON Cpelbl U
JIOCTHKEHHS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEMCTBHA Ha HKUBBIE
OpTraHU3MBI OTIPeIEIEHHBIX HEOPTaHUYECKHUX BEIECTB, MOHUMas cMblch mokaszarens [TJK;

c(hOpMUPOBAHHOCTh,  yYMEHHM: OCYIICCTBILSITH  IICJICHANPABICHHBIA  MOWUCK  XUMHYECKOM
WHQOPMAIUK B Pa3IMYHBIX UCTOYHWKAX (Hay4Has W ydeOHO-HaydHas JINTepaTypa, CPeJcTBAa MacCOBON
uHpopmaruy, HVHTEpHET U Jpyrue), KPUTHYECKH aHAJIM3HUpPOBATh XHMHYECKYI0 HH(POPMAIHIO,
nepepabaTeIBaTh €€ U NCIOJIB30BaTh B COOTBETCTBHH C TIOCTAaBICHHOHN yaeOHOU 3aaqeii.
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