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2.2.1.12. PABOYASI TIPOI'PAMMA yue0Horo npeamera «Xumus. Yray0JaeHHbI YPOBEHb)
(1D 423027)

MNOSCHUTEJBbHAS 3AIINCKA

Pabouas mporpamma 1mo XuMHUH Ha yPOBHE CpeHero odIero o0pa3zoBanus pa3padoTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoii Demepartum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (ereparibHON 00pa30BaTEeIbHON MPOrpaMMbl CPEJHErO OOIIEro
obpazoBarmss(POIl COQO), mpexacraBneHHbIXx B DemepalbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
cragnapte COO, ¢ yuérom Konnenmmun npenonaBanus yaeOHOTO peaMeTa « XUMHUs» B 00pa30BaTEIbHBIX
opranuzanmax Poccuiickoit ®enepanun, peanu3yrolUX OCHOBHBIE O0pa3oBaTeNbHBIC MPOTPaMMBI, H
OCHOBHBIX TIONIOKeHMI «CTpareruu pa3BuTus BocniuTanus B Poccutickoii @enepanmu Ha nepuoy mo 2025
rona» (Pacnopstxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi HAa YpOBHE YIIIyOJEHHOTO M3Yy4YCHHs 3aHHMMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpa3oBanus ydammxcsi 10-11 kmaccoB. M3yuenme mnpenmera, pealnzyemMoe B YCIOBHSAX
nmud dhepeHIrpoBaHHOTO, MPOGUIBHOTO OOy4YeHHs, TMPHU3BAHO OOECIeYNTh O0IMEe00pa30BaTEIbHYI0 U
OOIIEKyTBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOMUMYIO ISl afanTalid UX K OBICTPO
MCHAIOUIMMCA YCJIOBHUAM KXKU3HHU B COUUYME, a TAKKC I MNPOAOJIKCHUA O6y‘ICHI/I5[ B Opranuvsanusax
po(hecCHOHATBHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBISIETCSI OJJTHOW U3 IPUOPUTETHBIX JUCIIAILINH.

B mporpaMMe o xumun Ha3HAUYCHUE TIPEAMETa « XUMHUS MOTy9aeT MOAPOOHYI0 HHTEPIIPETAIIHIO B
COOTBETCTBHHU ¢ ocHOBomonaratomumu nonoxeHusiMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
colepKaHusl, pe3yiapTaToB OOydeHHs W TpeOOBaHMKH K YPOBHIO TOATOTOBKH  BBITYCKHHKOB.
CBHIIETEECTBOM TOMY SIBJISIFOTCS CIIEAYIOIINE BEITIOTHIEMbIE TPOTPaMMO 10 XUMHH (HYHKITHH:

e HHPOPMALMOHHO-METOIMYECKAsl,  peajlu3alusi  KOTOpoil  oOecredyWBaeT  MOJy4eHHUE
NPEACTaBICHUS O LENIX, COAePKaHUM, OOIIel cTpaTeruy 00yUeHHs, BOCIUTAHUS U Pa3BUTHS
00yyYaroIuxcst CpeICTBAMHU TpeIMETa, U3y4aeMOoro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHM3aAlMOHHO-TIAHWPYIOIIAsA, KOTOpas NpeayCMaTpUBaeT OIpeleeHrne: TMPUHIIUIIOB
CTPYKTYPUPOBAHUS U TOCIEIOBATEILHOCTH U3YYEeHUS YIeOHOro MaTeprana, KOJIUIeCTBEHHBIX
M Ka4eCTBEHHBIX €ro XapaKTEePHUCTHUK; MOAXO0J0B K (hOPMUPOBAHUIO COJIEPIKATENHEHOM OCHOBHI
KOHTPOJISI W OLEHKH 00pa30BaTeNbHBIX JOCTIKCHUI 0Oydarommxcs B paMKaX HTOTOBOM
aTTecTaluy B fOpMe eIMHOTO TOCYAaPCTBEHHOTO 3K3aMeHa 110 XUMHH.

[Iporpamma 11t yriryOIEHHOTO U3YYESHUS XUMUU:

®  yCTaHABJIMBACT MHBAPUAHTHOE ITPEIMETHOE COIepKaHue, 00s3aTelIbHOE JJIsl U3YyUCHHUS B paMKax
OTJENBHBIX TpOQUIeH, NpeaycMaTpUBAET paclpeAelicHHe W CTPYKTYpUPOBAHUE €ro To
KJlaccaM, OCHOBHBIM COJIep)KaTelIbHBIM JIMHHSIM/pa3iesiaM Kypca;

e 1aéT TpPUMEpPHOE paclpeneieHne Y4eOHOTO BpPEMEHH, PEKOMEHIYeMOTO JUIsl W3y4eHHUs
OTJICBHBIX TEM;

e MpeJyIaraet NpUMEPHYIO MOCIIe[0BATEILHOCTh H3YUECHUS Y4eOHOTO MaTepraa ¢ y4€ToM JIOTUKU
IMOCTPOCHHUA KypcCa, BHYTPUIIPEAMETHBIX U MCKITPEAMETHBIX CBSI3CI>'I;

e JaéT METOAWYECKYI0 MHTEPIpETANHUIO IIeJield W 3a/lad U3y4YeHUsl TpeMeTa Ha YriayOolnEHHOM
YPOBHE € Y4YETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpEJHEro o0Iero oOpa3oBaHUs,
COJEpKATENIbHOW ~ XapaKTEepUCTUKUA IUIAHUPYEMBIX  pEe3yJbTaTOB OCBOCHHMS OCHOBHOMU
oOpa3oBaTelbHOM  mporpaMMmbl  cpenHero — obmiero  oOpasoBaHuMs — (JINUHOCTHBIX,
METalpEeIMETHBIX, HpeIIMeTHBIX), a TaK¥XKe C yLIéTOM OCHOBHBIX BUI0B yqe6HO'HO3HaBaTeHLHBIX
JIEACTBHUNA 00YJArOIIETrocst IO OCBOSHUIO COIEPIKAHUS TIPeIMeTa.

Ilo BceM Ha3BaHHBIM MO3UIMAM B NPOTpaMMe IO XMMHH IPEAyCMOTPEHa MPEEMCTBEHHOCTH C
oOydeHWEM XHUMHH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a MpelelaMd YCTaHOBIECHHON
MPOTrPaMMOi TI0 XUMUH 00s13aTeNTbHON (WHBAPUAHTHOMN) COCTABIISIIONICH COepKaHus yueOHOTO mpemeTa
«XuMHs» OCTaéTcsi BO3MOXKHOCTH BBIOOpPAa €ro BapUaTHBHOW COCTABISIIOMICH, KOTOpas [dOJDKHA
OTIPENIENIATHCSI B COOTBETCTBUM C HAlpaBJIEHHEM KOHKPETHOTO MpOoQuis o0yueHHs.

B cootBercTtBUn ¢ KoHIENTyanbHBEIMH mojoxkeHusMu PI'OC COO o HazHAYCHUH MPEIMETOB
0a3o0Boro u yriyOnéHHOTO ypoBHeH B cucteMe Anu¢¢GepeHIMPOBAaHHOTO 0OyUeHHs Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHUS XHMHS Ha YpPOBHE YITyONEHHOTO W3YyYEHHs HAlpaBleH Ha pean3alHio
MPEEMCTBEHHOCTH C MOCIEAYIONIMM 3TarloM MOJMYYCHUST XUMUIECKOTO 00pa30BaHMs B paMKax M3yUeHUS
CHEIAFHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHX AWCUUIUIMH B BY3aX W OPraHM3ALHUAX CPEIHETro
npodeccuoHanbHOrO 00pa3oBaHUs. B 3TOH cBsA3M HM3ydeHHEe NpeaMeTa «XUMHS» OpPHUEHTUPOBAHO



IPEUMYIIECTBEHHO Ha paclIMpeHHe U YIIyOJeHHE TEOPeTHUYECKOH M MPaKTUYECKOW IOArOTOBKHU
oOyJaronmxcs, BBIOpaBIIMX ONpeAeiEHHbI Tporis 0OydeHHs, B TOM YHCIE C TIEPCIEeKTHBON
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIBHOTO
obpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuii @I'OC COO k mumaHUpyeMBbIM pe3ylibTaTaM OCBOCHUS
(denepanpHO 00pa30BaTENBFHOW MPOTpaMMBlI CPEJHEro oOIero oO0pa3oBaHUS H3YUYCHHE MpeaMeTa
«XUMHSD» OPUEHTUPOBAHO TAK)KE Ha PEIICHHE 3a/1a4 BOCIIUTAHUS U COLMAIHOTO Pa3BUTHUS 00yUaroIuXcs,
Ha OpPMHUpPOBaHKE Y HUX OOIEHHTEIICKTYaIbHBIX YMEHUM, yMEHHUI pallMOHANN3aUHl Y4eOHOTo TpyAa U
0000IIEHHBIX CIIOCOOOB AEATEILHOCTH, UIMEIOIINX MEXXIUCIUIUIMHAPHBIN, HaJIPEAMETHBIN XapaKkTep.

CocTaBisIOIMHY ITpeaMeTa «XUMHSD Ha YPOBHE YTy OJIEHHOTO M3yUYeHHUS ABIIIFOTCA YTIyOJIEHHbIE
Kypchl — «Opraandeckas xumus» 1 «O011as 1 HeopraHudeckast Xumus». [Ipu onpeaeneHnn MOAX0JI0B K
0TOOpY M CTPYKTYpHOH OpraHW3alliM COJIEPXKAaHUS ATHX KYpPCOB B MPOrpamMMe MO XUMHU 32 OCHOBY
npuaATH onoxkenuss GI'OC COO o paznmnumsix 6a30BOT0 U yriTyOIEHHOTO YPOBHEW N3YUEHUS TIPEAMETa.

OcHoBy copepkaHusi KypcoB «OpraHuueckass xumus» U «OOmIas ¥ HeopraHW4yecKas XHMHSD)
COCTAaBJISICT COBOKYIIHOCTH NPECAMETHBIX 3HAHUH U YMCHHﬁ, OTHOCAIINXCA K 6330BOMy YPOBHIO M3YyUYCHUSA
npeaMera. JTa CUCTeMa 3HAHUH IOJydaeT ONpeleNEHHOE TEOPETHUECKOE IOMOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBIINI 00BEM (PaKTOIOTHIECKOTO MaTeprana. Tak, Ha yriryOnéHHOM
YpOBHE HM3y4eHUs mpeamera obecriedeHa BO3MOXKHOCTh 3HAUMTEIBHOTO yBEIHYeHUs 00bEMa 3HAHHMU O
XUMHAYECKHX DJJIEMEHTaX W CBOMCTBaX MX COCAMHCHMH HA OCHOBE DACIIUPEHHUs U YyriIyOleHus
NPEACTABICHUN O CTPOEHHU BELIECTBA, XMMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUS PEeaKiui,
paccMaTpuBa€MbIX C TOYKH 3pCHHA XUMHUUYECKOM KUHETHKH | TCPMOJUHAMHKHU. I/I3yquHe
MEPUOJNUECKOTO 3akoHa U lleproagMyeckoll CHCTEMBl XHMHYECKHX DJIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX IPEACTABICHUAX O CTPOCHUUM aroMa. XHMHYECKas CBS3b
00BSICHSICTCS C TOYKH 3PEHHS YJHEPTETHICCKUX N3MEHEHUH IpH €€ 00pa30BaHUU M pa3pyILICHUH, a TAKXKe C
TOYKH 3PCHUS MEXaHM3MOB €€ 00pa3oBaHus. M3yuecHUe THIIOB peakiuil JOMOIHICTCS (POpMUpPOBAHHEM
NPEACTABICHUH 00 IEKTPOXUMHUYECKHX MPOLEccax M 3JEKTPOJIN3E PacIUIaBOB U PacTBOPOB BellecTB. B
Kypce OpPTraHMYeCKOH XMMHHU IPU PACCMOTPEHHHM PEaKIMOHHOM CIIOCOOHOCTH COEAMHEHHMH YIEeNseTCs
ocoboe BHUMaHHUE BOMPOcaM 00 AJIEKTPOHHBIX 3 (dekTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIax U
MEXaHU3MaX peakiuu.

Ocoboe 3HaueHHEe UMEET TO, YTO Ha COAEPKaHHE KypCOB XUMHH YIIyOJEHHOTO YPOBHS U3yUYEeHUS
JUTSL KJ1acCOB OIpeeni€HHOro mpoduis (TTaBHBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOIHEHHH K
oOmieil cucreMe NMpeIMETHBIX 3HAaHWM) OKa3bIBAIOT BIMSHHE CMEXHBIE MpenMeTsl. Tak, Halpumep, B
COJepKaHUM IpeAMeTa AJsl KIacCOB XUMHKO-(QHU3HUECKOro Mpoduis Oonblioe 3HaueHUEe OyIyT MMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oomeid xumun. [lpyn u3ydeHun npexmera B JAHHOM Cllydyae aKLEHT
OyneT cienaH Ha OOIIHOCTh METOJIOB IMO3HAHHS, OOIIHOCTh 3aKOHOB M TCOPHI B XMMHU U B (DU3MKE:
aTOMHO-MOJIEKYJISIpHAs TEOpHS (MOJIEKYJISIpHAs TeOpHs B (PHU3HKE), 3aKOHBI COXPAHEHHUS] MACCHI U SHEPTHH,
3aKOHBI TEPMOAMHAMHUKH, 3JIEKTPOJIN3a, IPEACTaBICHHUS O CTPOCHUH BELIECTB U APYToe.

B T0 e BpeMs B cOZiepKaHUHU MPEAMETa ISl KJIACCOB XUMHUKO-0HOJIOTHYECKOr0O NMPOoduis OOJIbIIHI
YHCHBHBIﬁ BEC 6y21€T HUMETDH OpraHn4eCcKas XuMus. B sTom ciIydac Mnmpe€aoCTaBIA€TCAd BO3MOXKHOCTDL I
Oostee 00CTOATEIILHOTO PACCMOTPEHHUSI XUMHUYECKOH OpraHU3aluy KJIETKH Kak OMOIOTHUECKON CHCTEMBI, B
COCTaB KOTOPOH BXOIAT, K MPUMEPY, TaKHE CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIMMUBI, OCIKH, yTIeBOIbI,
HYKJIEMHOBBIE KUCJIOTHI U Apyrue. IIpu 3ToM 3HaHUS O COCTaBE U CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIY)KaT OCHOBOW JJIsl M3YyYEHHS CYLIHOCTH NPOLIECCOB (POTOCHHTE3A,
JBIXaHUS, TUIIEBAPEHUSL.

B mnane ¢opMuUpOBaHHS OCHOB HAyYHOI'O MHPOBO33PECHHS, OCBOCHMs OOIICHAYYHBIX METOOB
MO3HAHUSI M ONbITa MPAKTUYECKOTO NMPUMEHEHHS HAYYHBIX 3HAHMH W3ydeHHE IMpeaMeTa «XUMHsS» Ha
yrIyOJaEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3AX C YYEOHBIMH NpeIMETaMH, BXOIAIIMMHU B
COCTaB TpeJMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE TIPEAMETH», «MaTemaTnka U UHGOpMaTHKa» |
«Pycckuil SI3bIK U IUTEPATYpay.

[Ipu u3ydyennu ydebHOro mpeamera «XUMHUS» Ha yrIyOIEHHOM YpOBHE TaKkKe, KaK Ha YpOBHE
OCHOBHOTO M CpeIHET0 001TIero 00pazoBanus (Ha 6a30BOM YPOBHE), 3aAa9€h IIEPBOCTEIICHHOW 3HAYMMOCTH
ABIgeTCd (OPMUPOBAHHE OCHOB HAayKH XHMHU Kak OOJAacCTH COBPEMEHHOTO €CTECTBO3HAHWUS,
NPaKTUYECKOW AEATEIbHOCTH YeJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. PemieHue 3Toi
3aJa4u Ha YriIyOIEHHOM YPOBHE W3yUYeHHMS TpeAMETa MPeronaraeT peaan3ainio TaKuxX ejel, Kak:

e (opMHpOBaHHE TPEICTABICHUI: O MaTEPHAIBHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTAX H

II03HABa€MOCTH SIBJICHUI NPUPOABI, O MECT€ XUMHHU B CHCTEME E€CTECTBEHHBIX HayK U €€



BEIyIIeH poiii B 00CCIICUCHUH YCTOMYMBOIO Pa3BUTHS UEITOBEUYECCTBA: B PEHICHUHU MPOOIIEM
AKOJIOTHICCKOM, SHEPTeTUICCKOM U MUIIEBOI 0€30IMaCHOCTH, B pa3BUTHH MEIUIIMHEI, CO3aHUH
HOBBIX MAaTCPHAJIOB, HOBBIX WCTOYHUKOB D3HEPTUH, B OOCCICUCHUH pPaIlMOHAIBLHOTO
MIPUPOJIONIONB30BaHUSA, B (DOPMHPOBAHMM MHUPOBO33PCHUS M OOIICH KyJIbTYpHl UYelOBEKa, a
TaK)Ke DKOJIOTHIECKA 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPUPOIHOI cpejie;
OCBOCHHE CHCTEMBI 3HAaHHH, JICKAIIUX B OCHOBE XMMHYECKOM COCTABIISIOIIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa: PyHTaMEHTAIbHBIX TOHITHN, 3aKOHOB M TEOPU XUMHH, COBPEMEHHBIX
MIPEACTABICHUN O CTPOCHUH BEIIECTBA HAa PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJEKYJSIPHOM, O TEPMOJMHAMHYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHHS
XUMHUYECKUX PEaKInid, 0 XUMHIESCKOM PaBHOBECHH, PAacTBOpax M TUCIIEPCHBIX CHCTEMax, 00
00IMX HAYYHBIX MPUHIIAIIAX XUMHYECKOTO MTPOU3BOICTBA;

dbopMupoBaHue y 00ydaromUXCs OCO3HAHHOTO IMOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKUX 3HAHUHU sl OOBSCHEHMsI KIIOYCBBIX UICH U MPOOJIEM COBPEMEHHON XUMUH, JJIs
OOBSCHEHHST W TPOTHO3UPOBAHUS SBJICHHH, WMEIONINX eCTECTBEHHO-HAYUYHYIO MPHPOIY;
IPaMOTHOTO pelieHus Mpo0iIeM, CBSI3aHHBIX ¢ XUMHUEH, IPOrHO3UPOBAHMS, aHATIM3a U OLIEHKH C
MO3HIUI  DKOJOTHYECKOH OE€30MacHOCTH TOCIIEACTBUI OBITOBOM M MPOW3BOJCTBEHHON
JIESATEIbHOCTA YeNIOBeKa, CBS3aHHONW C XWMHYECKHM IPOW3BOACTBOM, HCIIONB30BaHUEM U
nepepaboTKOM BEUIEeCTB;

yriayOJieHHe TPEACTABICHHUH O HaAyYHBIX METOAaX MO3HAHUS, HEOOXOIUMBIX JIJIS IPHOOPETEHUS
YMeHI/II;'I OPHUCHTUPOBATLCA B MUPC BCUICCTB U O6’L$[CH€HI/I$1 XUMHUYCCKUX ﬂBHGHI/IfI, HUMCHOIIUX
MECTO B TIPUPOJIE, B MTPAKTHUECKON JeATEITFHOCTH U ITOBCETHEBHOM KU3HU.

B 1ulaHe peanusanuu MEPBOOYCPEIHBIX BOCIHMTATEIbHBIX W Pa3BHBAIOIINX (YHKIMH IIETOCTHON
CHCTEMBI CpeIHEero 00Iero 0opa3oBaHus MPU U3YUEHHUH TPEaAMETa «XUMHS» Ha YIIyOIEHHOM YPOBHE
0CO0YI0 aKTyaJIbHOCTh PUOOPETAIOT TAKUE IIETH U 33]]a4U, KaK:

BOCTIMTaHWE YOEXIEHHOCTH B TIO3HABAEMOCTH SIBJICHHUH TPHUPOMBI, YBOXKEHHS K TIPOIECCY
TBOPYECTBA B 00JIACTH TEOPETHUECKUX U TIPUKIIAJTHBIX UCCIIEOBAHUHN B XUMUH, (DOPMUPOBaHNE
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMA K OOYYEHHIO M TO3HAHHWIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX [IECHHOCTEH;

pa3BUTHE TO3HABATENHHBIX WHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOydatomuxcs, (HOpMHUPOBAaHUE Y HUX CO3HATENLHOTO OTHONIEHWS K CamMoOOpa30oBaHUIO H
HENPEePHIBHOMY O00Pa30BaHUIO KaK YCIOBHUIO YCIENIHOM MpodeccnoHaabHON M 00MECTBEHHOM
JIeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3/J0POBOM
o0pase X13HH;

¢bopMupoBaHHE YMEHHMI W  HAaBBIKOB Pa3yMHOTO TPUPOJIOIOIB30BAHHSA, Pa3BUTHE
9KOJIOTHYECKOH KYJIbTYpHl, NMPHOOPETEHHE OIBITa OOLIECTBEHHO-TIOJNIE3HOW 3KOJIOTHYECKOH
JIeSITeIbHOCTH.

OO0mee YUCIO YacoB, MPETyCMOTPEHHBIX UIA M3y4YeHHS XMMHUM Ha YTIIyOJE€HHOM YpPOBHE CPEIHETO
oOmiero obpazoBanus, coctasiseT 204 yacos: B 10 kiacce — 102 gaca (3 yaca B Hepenio), B 11 kiacce —
102 gaca (3 gaca B HEZeIrO).



COJAEPKAHUE YYEBHOI'O IPEJIMETA
10 KVIACC
OPTAHUYECKAS XUMUSA

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHMMH.

IIpenMer w 3Ha4YeHWE OPraHWYECKOW XHWMHHW, TPEACTABICHHE O MHOT000pa3sul OpPraHuYIeCKHX
COETMHECHHUIM.

DJIEKTPOHHOE CTPOCHUE aroMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUS. BasieHTHBIC
BO3MOKHOCTH aTOMa YTIIiepoaa. XUMHUYecKas CBS3b B OPTaHWYECKUX COCMWHEHISIX. THITbI THOpHIN3aIiuu
aTOMHBIX opOwuTaineil yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAIEHTHOW CBA3HM (OOMEHHBIA M JTOHOPHO-
aKIIeTITOPHBIN ). THITBI TepeKphIBaHMS aTOMHBIX OpOUTaJieH, 6- U T-cBsi3u. OIMHApHAasl, IBOWHAS U TPOWHAs
cBs13b. CIIOCOOBI pa3phiBa CBsA3CH B MOJICKYJIaX OpraHMYCCKUX BeliecTs. [[oHsATHE 0 CBOOOTHOM pajiKae,
HyKJIeouIe 1 dIeKTpoduIe.

Teopus cTpoeHust opranndeckux coennnenuii A.M. byTinepoBa u cOBpeMEHHBIEC PECTABICHUS O
CTPYKTYpe MOJIEKyJd. 3HadeHHE TEOPUU CTPOCHUS OPraHUYECKUX COoeAUMHEHHM. MONEeKyIsapHbIE |
CTpyKTypHBIE (QopMmynbl. CTpyKTypHBIE (OPMYIBI pPa3TUYHBIX BHUIOB: pa3BEPHYTas, COKpaIIEHHas,
ckenetHas. Mzomepus. Buapl m3oMepun: CTPYKTypHas, IPOCTPAHCTBEHHAsA. DIEKTPOHHBIE dPQEKTH B
MOJIEKYJIaX OpPraHUYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[IpencraBnenne o KIacCUpUKAINN OpraHUIeCcKHuX BemecTB. [loHsaTHe 0 QyHKIIMOHANBHON TPYIIIIE.
I'omonorust. T'omonormyeckue psinpl. CUcTeMaTHUecKass HOMEHKIATypa OpPraHUYECKUX COECIUHEHUN
(IUPAC) u TpuBHanbHbIe Ha3BaHHS OTACIBHBIX MPEICTABUTEIICH.

Oco0OeHHOCTH U KJIacCU(UKAIUs OpraHUYecKuX peakinuid. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaxIui B OpraHMIeCKON XIUMHH.

DKCIepUMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHUE C 00pa3iaMu
OpTraHUYECKUX BEIIECTB M MaTeprajaMHu Ha UX OCHOBE, OIBITHI [0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
npu HarpeBaHWu (TUTaBIIEHHE, OOYIIIMBaHWE W TOpEHHE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYI
OpPTaHMYECKUX BEIIECTB.

Yraesogopoasl.

Anxanel. ['oMosoruueckuid psiji ajnkaHoB, oOmas ¢GopMylsia, HOMEHKJIaTypa W H30MEpUS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP>-rMOpuIM3aIKs aTOMHBIX OpOuTaNeit
yriiepojia, 6-cBa3b. GU3NUECKHE CBONCTBA AJIKAHOB.

XUMHYEeCKHE CBOWMCTBA QJIKAHOB: PEAKIUU 3aMEUICHUS, HW30MEpHU3allid, JACTUIPUPOBAHUSA,
MUKITN3aIUY, TMHPOIN3a, KpeKuHra, ropeHus. l[lpencraBieHne o MeXaHW3ME peakIuil PaguKaIbHOTO
3aMeleHusl.

Haxoxnenue B npupoae. CriocoObl MoyydeHus: U MPUMEHEHUE aJIKaHOB.

Huknoankauel. OOmias ¢opmyia, HOMEHKIatypa u uzoMmepus. OcoOEHHOCTH CTpPOEHUS U
XUMHYECKUX CBOWCTB MaibIX (IIUKJIONPOIAH, MUKIOOYTaH) W OOBIYHBIX (I[MKJIOTICHTaH, ITUKJIOTeKCaH)
UKI0aaKaHoB. CIIocoObl NOJIYUYCHHS U IPUMEHEHHE ITUKI0aIKAHOB,

Ankensl. ['omojioruueckuii psii ajkeHoB, oOIias (Gopmyrina, HOMEHKIATypa. ODJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJI AIKEHOB, SP?-ruOpHAN3allis aTOMHBIX opOuTaneil yriuepojaa, 6- 1
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. DU3nUecKne CBOMCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEaKUMHU MNPUCOCIUHEHUS, 3aMEIIEHUs B O-TIOJOKEHUE TPHU JBOMHON CBs3M,
nonuMepusatuu U okucinenus. [lpaBuno MapkoBHukoBa. KadecTBEHHBIE peaklMy Ha JBOMHYIO CBSI3b.
CrocoOsbI oTyYeH s U TPUMEHEHHUE aJIKEHOB.

Ankannensl. Kiaccudukaius ankaaueHoB (CONMPsDKEHHBIE, W30IUPOBAHHBIE, KYMYIUPOBAHHbLE).
Oco0EHHOCTH JIIEKTPOHHOTO CTPOCHUS W XMUMHYECKUX CBOWCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-
npucoenuHenue. llomumepusanus conpsok€HHBIX aueHoB. CrocoObl TMONydeHUS W MPUMEHEHUE
aJTKaTUEHOB.

Ankunel. ['OMOJOTHYECKUN psa alKWHOB, oOmas ¢opmyiaa, HOMEHKIATypa H H30MEpHs.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKUHOB, SP-THOPUAM3AINS aTOMHBIX OpOUTanen
yriepoja. ®Pusnyeckue CBOMCTBA AaJIKMHOB. XHUMHUYECKHE CBOMCTBA: pEaKIUU MNPHUCOETUHEHMUS,
TUMEpU3allid | TPUMEpH3aIiy, OKHcIeHUs. KucioTHple CBOWCTBAa alKMHOB, WMEIONINX KOHIIEBYIO
TPOWHYIO CBsi3b. KauecTBEHHBIE peaknUyd Ha TPOHHYIO CBs3b. CrocOOBI TOMYYCHHS W NPUMCHCHHC
AJKUHOB.

ApomaTtndeckue yrieBofoponbl (apensl). ['omomormueckuit psim apeHoB, oOmas Qopmyna,
HOMEHKJIaTypa M HW30MepHus. OIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNIbI OeH307a.



du3nyuecKre CBOMCTBA apeHOB. XUMHUYECKHE CBOMCTBA OE€H30J1a M €T0 TOMOJIOTOB: PEaKITUH 3aMEIICHHUS B
OCH30JFHOM KOJBIIE W YTJIEBOJOPOJHOM pavKalle, PEaKIMH MPUCOSIMHEHUS, OKWUCICHHWE TOMOJIOTOB
oenzona. [IpencraBnenne 00 OpHEHTHpPYIOIIEM [CHCTBUHM 3aMecTuTeNell B OEH30JbHOM KOJbLE Ha
MpUMepe ANKHIBLHBIX PaJUKaIOB, KapOOKCHILHOW, TMAPOKCHILHOW, aMUHO- M HUTPOTPYIIBI, aTOMOB
ranoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB cTrpona. [lommmepusarus ctuposa. Crioco0b! mOTyYeHus
Y IpPUMEHEHHE apOMaTHIECKUX YTIIEBOIOPOIOB.

[Mpupoansrii ra3. [lonytaeie HedTsHBIe ra3el. Hedth 1 e€ npoucxoxaenne. KameHHbIH yronb u
MPOAYKTEI ero mepepaboTku. CrmocoObsl mepepaboTkn HePTH: TeperoHKa, KPeKWHT (TepMHIYECKHUH,
Kartanutudeckuii), pudopmuur, muponm3. llpomykTel mepepaboTku HedpTH, WX TpPUMEHEHHE B
MPOMBIIIUICHHOCTH U B OBITY.

I'eneTudeckast CBA3b MEXAY pPa3IUYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOTeHIIPOU3BOIHBIX YIIEBOAOPOIOB. Peakiiy 3aMenieHus raioreHa Ha
TUAPOKCOTPYIIY, HUTPOrPYIIYy, LHUAHOTPYMIY, aMuHOTpymmy. JlelicTBue Ha TrajloreHIpOU3BOTHBIC
BOJIHOT'O M CIIUPTOBOrO pacTBOpa WENOoUU. B3auMoaeicTBre AUTraloreHaJkaHOB ¢ MarHUEM U IIUHKOM.
[loHsITHE 0 METAIUIOOPTAHNYECKUX COETMHEHMSIX. VICTIONh30BaHNE TAIOTEHITPON3BOIHEIX YTIEBOIOPOIOB
B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKIX BEIIIECTB.

OKcIepUMEHTaNbHBIE METOJbl M3YUEHHS BEIIECTB M WX MPEBpAICHUI: U3ydeHHE (PU3NYECKUX
CBOICTB YTIIEBOAOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEaKIUi YTICBOJOPOIOB PA3INIHBIX KITaCCOB
(oOecriBeunBanne OpPOMHOW WIIM HMOJHOW BOJBI, pPacTBOpa I€pMaHTaHAaTa Kajws, B3aWMOJCHCTBUE
aleTHiieHa ¢ aMMHAadHBIM pPacTBOpOM okcuzaa cepeOpa(l)), kauecTBEHHOE OOHApY)KEHHE Yriepoaa U
BOJIOpPOJia B OPTaHMYECKHUX BEIIECTBAX, MOJy4YeHHE ATUICHA M U3y4YeHHE €ro CBOICTB, 03HAaKOMJIEHUE C
kouteknusaMu «HepTs» u «Yromsy», ¢ oOpa3nmamMu IIacTMAcC, KaydyKOB W PE3HWHBI, MOJIEIHPOBAaHUE
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTEHIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kuciopoacoaepsxamnue oprannyeckue coenHeHN .

[IpenenpHable omHOaTOMHBIE CUPTHL. CTpoeHHE MOJEKYyNn (Ha MpUMEpe METaHONa W ATaHOIA).
I'omonornveckmii psia, obmas dhopmyna, U30MepHUs, HOMEHKIATypa W Kiaccuduramms. duzndeckue
CBOMCTBa NpEaACIbHBIX OAHOATOMHBLIX CIIMPTOB. BOILOpOI[HBIe CBA3U MCXKAY MOJICKYJIaMU CIIMPTOB.
XUMHYECKHE CBOWMCTBA: peakUMy 3aMEIIEHMs, JeTHpaTallii, OKHUCJIEHHUS, B3aUMOJIEHCTBUE C
OpPraHMYECKUMH W HEOPTaHWYeCKUMH KHcioTaMH. KadecTBeHHas peakiys Ha OJHOATOMHBIC CIIAPTEHI.
JeiicTBue 3TaHONa M METaHOJA Ha OpraHm3M denoBeka. CHocoObl TMONYYEHUST W IMPHUMEHEHHE
OQHOATOMHBIX CIIMPTOB.

[IpocTsie 3¢upsl, HOMEHKIIATYpa U u3oMepusi. OcoOeHHOCTH GU3NIECKIX U XUMHUUECKUX CBOHCTB.

MHoOroatoMHble CIUPTHI — ATHICHTINKONb W TnlepuH. Ou3ndeckne M XUMHUYECKHE CBOWCTBA!
PpCaKkuumn 3aMCIICHU A, B3aI/IMOILeI‘/'ICTBI/Ie C OPraHM4Y€CKNUMU U HCOPraHNYCCKUMH KUCIIOTAMH, KaYE€CTBCHHAaA
peakiusi Ha MHOTOaTOMHBIE CHUpTHL. [lpencraBieHne o0 MeXaHM3Me peakIuil HyKIeo(QHIHLHOTO
3ameneHus. JleficTBiue Ha opraHum3M uenoBeka. CrocoObl TOJMYYeHHS W MPUMEHEHHEe MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHHE MOJICKYIBI, B3aUMHOE BIIHMSHHE THIPOKCOTPYIIIEI M OCEH30JBHOTO sIpa.
®dusnveckre cBoicTBa GpeHona. OcoOCHHOCTH XMMHYECKUX CBOUCTB (eHoa. KauecTBeHHBIE peakiuy Ha
¢denon. Tokcnanocts (enona. CrocoObl monydeHus: U npuMeHenne (enona. deHondopmanbaeruaHas
cMora.

KapOoHunbHBIE COEIMHEHUS — albJCTHAbI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHHIBLHOU
rpynnbl. ['oMonoruueckue psaabl aabAeTHI0B U KETOHOB, 00mas (hopMyia, H30MepHs ¥ HOMEHKJIATYpa.
®uU3nYeCKUe CBOMCTBA aJbJETU0B U KETOHOB. XMUMHUYECKHUE CBOMCTBA AJIbJIETU/IOB U KETOHOB: PEAKIIUU
npucoeanHeHus. OKHCICHUE alIbJIETU/I0B, KAYECTBEHHBIC PEAKIINU Ha anbaeruibl. CriocoObl OTYYeHUS U
MIPUMEHEHUE aNbJIETUI0B U KETOHOB.

OIHOOCHOBHBIE TIpeJieIbHbIE KAPOOHOBBIEC KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYIT KapOOHOBBIX
kucnot. V3omepusa u HoMeHKIaTypa. dusndueckue cBOMCTBa OJHOOCHOBHBIX INMpeNeIbHBIX KapOOHOBBIX
KHCIOT. BomopomHbie CBSI3W MEXAy MOJICKYJIaMH KapOOHOBBIX KHCIOT. XWUMHUYECKHE CBOWCTBA:
KHCJIOTHBIE CBOMCTBA, peakmusa JSTepu(UKAlMU, PEaKIUd C yYacTHEM YTIEBOJIOPOJHOTO paauKana.
Oco0eHHOCTH CBOWCTB MypPaBbUHON KUCIOTHL. [I0HATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX
a¢pupax. MHOroobpasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMpENeIbHBIX U apOMaTHUYECKUX
KapOOHOBBIX KHCJIOT, TUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHCIOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€ApPHHOBAs, NMAIIbMUTHHOBAs, OJIEMHOBAS, JUHOJIEBAs, NUHOJEHOBAS KUCIOTHI
Crioco0b!I TTOTydeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.



Cnoxubie 3¢upbl. [oMmonoruyeckuii psa, oOmas ¢opMyiia, H30MEpPHUS M HOMEHKIATYypa.
duznyeckre 1 XMMUYECKHUE CBOMCTBA: THIPOIIN3 B KUCIION U IIEIOYHON cpee.

JKupsl. Ctpoenue, pU3NUecKre U XUMHUECKHUE CBONCTBA JKUPOB: TUAPOIIU3 B KUCIION U MIETOYHON
cpene. OCOOCHHOCTH CBOWCTB JKHPOB, COACPIKAIIUX OCTATKH HEIMPENEIBbHBIX KUPHBIX KHCIOT. JKUphl B
MIPHUPO/IE.

MBpI14 Kak COJH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBHE.

OO01as xapakTepucTuka yrieBonoB. Kimaccudukaius yrieBogoB (MOHO-, M- U MOJIMCAXAPHIBI).
Monocaxapuapl: TIIOKO03a, (ppyKTo3a, ramakrosa, pubo3a, Ae30KchprOo3a. DPU3NYECKHe CBOWCTBA U
HaxoxJeHue B mpupojie. PorocuaTe3. XMMHUYECKHE CBOWCTBA TITFOKO3BI: PEAKIIMH C YIaCTHEM CITUPTOBBIX
U aJbACTUIHON TPy, CIIUPTOBOE U MOJOYHOKHCIOE OpoxeHue. [I[puMeHeHne TII0K03bI, €€ 3HAYCHUC B
JKU3HECITSILHOCTU Opranu3Ma. Jlucaxapupl: caxapo3a, MajbTo3a U J1akTo3a. BoccTaHaBnmuBaromme u
HEBOCCTaHABJIMBAIOIINE Iucaxapuasl. | naponns aucaxapuaoB. Haxoxnenne B mpupoje U IpuMeHEeHHE.
[Nomucaxapumbl: Kpaxmaj, INIMKOT€H U 1e/unoiio3a. CTpoeHHE MaKpOMOJEKYJ Kpaxmalla, TIIMKOTeHa U
LEeJUTI0J103b1. DU3NYECKHE CBOMCTBA KpaxMalia v LEJUTI0JI03bl. XMMHUUYECKUE CBOMCTBA Kpaxmaia: TUAPOIIn3,
KaueCTBEHHAs peakiusi ¢ WOJAOM. XMUMHUYECKHE CBOMCTBA IEIUIFOJIO3BI: THAPONU3, MONydeHue 3(UPOB
1esuTion036l. [loHsATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCIEPUMEHTAJIbHBIE METOIBI U3yUCHHSI BEIIECTB M UX MPEBPAILICHUI: PAaCTBOPUMOCTh Pa3IUIHBIX
CITUPTOB B BOJIE, B3aMMOJCHCTBHE ATAHONIA C HATPHEM, OKHCIICEHHE 3THUJIOBOTO CIIAPTA B aibJCTHI Ha
pacKa€HHOW MEIHON MPOBOJIOKE, OKHCICHHWE JTUJIOBOTO CIHPTA AWNXPOMATOM Kamus (BO3MOXKHO
UCIOJB30BaHUE BHUJACOMATCPUAIIOB), KAUECTBCHHBIC PEAKIMM HAa albJACTHUABl (C  THIPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom wmemu(ll)), peakums rimuepuna ¢ rugpokcupom  menu(ll),
XUMHYECKHE CBOHCTBA PaCTBOPa YKCYCHOHM KHCIIOTHI, B3aUMOJICHCTBHIE PACTBOPA TITFOKO3bI C THAPOKCUAOM
meau(ll), B3aumoericTBHE KpaxmMalia ¢ HOJIOM, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «CIUpThI
1 Qenons», «KapOboHoBbie KHCTOTHL. CIIOXKHBIE PUPHD».

A3oTcoep:kalue OpraHnyecKkne coeTuHeHusl.

AMUHBI — OpTraHWYEcKHe NMPOM3BOJIHBIE amMmuaka. Kiaccubukanus amMuHOB: anuQaTHyecKue u
apoMaTHUYECKHUE; ICPBUYHbBIC, BTOPHYHBIC U TpeTHuHbIe. CTpOeHUE MOJIeKYII, 00Iast popMysia, n30Mepus,
HOMEHKJIaTypa U (U3MYECKHE CBOMCTBA. XUMHUECKOE CBOMCTBA aiu(aTUYeCKHMX aMHHOB: OCHOBHBIC
CBOICTBa, AaIKUIUPOBaHWE, B3aUMOJICHCTBHE NEPBUYHBIX AMHUHOB C a30THCTON kucioroir. Comm
ATKUJIAMMOHHSL.

AHWIMH — NIPEICTaBUTENIb aMHUHOB apoMaThdyeckoro psaa. CTpoeHue aHwivHa. B3aumMHoe BiusiHuIEe
TPyHI atroMoB B MolJiekyne aHuinHa. OCOOCHHOCTH XMMHYECKHWX CBOWCTB aHWIWHA. KadecTBeHHBIC
peaxiuu Ha aHWIHH. CIIocOOBI TONMYYeHHsI U IPUMEeHeHne anndaTniecknx aMuHOB. [lonyyenne aHnmHa
13 HUTPOOEH30I1a.

Awmunokuciiotel. Homenknarypa u wu3omepus. OthenpHbIE TPEACTABHTENH O-aMHUHOKHCIIOT:
TIANWH, anaHuH. Du3udeckne CBOWCTBA aMUHOKHCIOT. XHWMHYECKHE CBOWCTBA aMUHOKHCIOT Kak
aM(OTEPHBIX OPraHUYECKUX COCAMHEHUH, peakius MOJIMKOHICHCAINH, 00pa30BaHue MENTHIHON CBS3U.
buonornyeckoe 3HaueHNE aMHHOKHUCIIOT. CHHTE3 ¥ TUAPOIN3 TIEITHIOB.

benku kak mpuponmHeie monmMepbl. [lepBuuHas, BTOpWYHAs W TPETUYHAs CTPYKTypa OEIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: THIPOJIM3, ICHATYPAllKs, KaueCTBEHHbBIC PEAKIIUU Ha OCIIKH.

DKCIepUMEHTAIbHBIE METO/IbI H3yUCHHS BEIIECTB M UX MPEBPAILCHHI: paCTBOPEHHE OCJIKOB B BO/IE,
JIeHaTypanys OCIKOB MPU HArPEBaHUH, [[BETHBIE PEAKIIUU Ha OCIIKHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4
Mo TeMaM «A3OTCoNepKalllie OpTraHuYeCcKHe COeAMHEeHUs» U «Pacmo3HaBaHMe OpPraHUYeCKHX
COEIMHECHMID).

BbicokoMoJieKyJIsIpHBIE COeTUHEHNS .

OCHOBHBIE MTOHATUS XUMUHU BEICOKOMOJICKYJISPHBIX COEIMHEHUH: MOHOMED, TIOJIMMEP, CTPYKTYPHOE
3BEHO, CTENECHb IOJIMMEPHU3AlK, CpPEaHsIs MoyekyssipHas wmacca. OCHOBHBIE METOZBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COCTUHEHHUH — MMOIMMEPHU3AIHI U TIOJTHKOH IEHCAIIHS.

IMomumepupie marepuansl. [lmacTmacchl (NMOMMATWIICH, TOJIUIPOINWICH, TOJUBHHIIXIIOPHU,
MOJUCTUPOII, TONUMETHIMETaKPIIaT, MOMUKapOOHATHI, MOMMAITHICHTEepeTanaT). YTWIu3alus U
nepepadoTKa ITacTHKA.

DnacTOMEphl: HATYPAJbHBIA Kay4yK, CHHTETHYCCKUE Kayuyyku (OyTaaueHOBBIN, XJIOPOIPESHOBBIH,
W30NPCHOBBIN) U CHIIMKOHBI. Pe3nHa.

BomokHa: HaTypanbHbIE (XJIOIOK, MEPCTh, MENK), HICKYCCTBEHHBIC (BHCK03a, aIlleTAaTHOE BOJIOKHO),
CHHTETHYECKHUE (KAIlPOH H JIABCaH).



[Monmumeps! cnenmanbHOTO Ha3HA4YeHUS (Te(IIOH, KEBIAp, AJICKTPONPOBOISIINE ITOIUMEPEI,
OmopaziaracMbIe TTOJIMEDHI).

OKcIiepuMEeHTaNbHBIE METOBI U3YUEHHSI BEILIECTB U UX IPEBPAIleHUi: 03HAKOMIIEHHE C 00pa3LaMu
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaAyUyKOB, PELICHHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
Teme «Pacno3HaBaHMe IIACTMACC U BOJIOKOH.

PacuérHeble 3a1aun.

Haxoxxnenne MoJneKysIsipHOH (OpMyJbl OPTaHHUYECKOTO COEJMHEHHUs] 0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOZSIINX B €T0 COCTAB, HAXOXKIEHHE MOJIEKYIIPHON (OPMYJIBl OPraHUYECKOTO COCTUHEHUS
o Macce (00BEMY) IPOTyKTOB CTOPaHMs, TI0 KOJMIECTBY BelecTBa (Macce, 00bEMY) MTPOAYKTOB PEaKIInN
W/WIIM UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (hOPMYINBI OPraHUYecKOro BEIECTBa HA OCHOBE
€ro XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB MONYYCHUs, ONPEICIeHUE 0NN BBIX0O/a MPOAYKTA PEaKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexIpeaMeTHbIE CBS3H.

Peanuszanust MexnpenMeTHBIX CBsA3ed INpH H3Y4eHHH opraHuueckoil xumuu B 10 kiacce
OCYILECTBIISIETCSL Yepe3 HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHSATHH,
NPUHSTHIX B OTAENBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmye ecTecTBEHHO-HAy4YHbIE TOHSTHA: SIBICHHE, HAY4HBIH (pakT, rwmoresa, TeOpus, 3aKOH,
aHaJn3, CUHTE3, Knaccu(uKalus, HabIroIeHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb, MOJCIINPOBAHHUE.

®u3uka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJda, SHEPreTUYECKUUd YpPOBEHbD,
BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKUE BETHYUHBI, EAMHUIIBI H3MEPCHUS,
CKOPOCTb, SHEPI'Hs, Macca.

buonorus: kietka, opraHu3M, OJKocuctema, Ownocdepa, MeTabONHM3M, HACIEICTBEHHOCTH,
aBTOTPOQHBIN U TeTepOoTpOdHBIA THIT MUTaHUs, OpoXKeHHEe, (POTOCHHTE3, AbIXaHHUE, OCNKH, YTIIEBOIHI,
JKUPBI, HYKJIEWHOBBIE KUCIIOTHI, (PEPMEHTHL.

I'eorpadusi: mones3Hsle HCKONaEMBbIE, TOILIHBO.

TexHONOrys: MNUILEBBIE NPOAYKTHl, OCHOBBI PALIMOHAIBHOTO TMTAaHMS, MOIOILIME CPEICTBa,
MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

TeopeTuyeckue OCHOBbLI XMMUH.

ATtoM. CocTaB aTOMHBIX s/iep. XUMUYeCKUH dneMeHT. M3oTomnbl. CTpoeHHe IIEKTPOHHBIX 000JI04eK
aTOMOB, KBAaHTOBBIE YHCIIa. DHEPreTHUECKHE YPOBHHU U MOTypOoBHHU. ATOMHBIE opbuTtanu. Kimaccnrkanuys
XUMHAYECKHUX DJIEMEHTOB (S-, P-, d-, f-anmemenTsr). Pacnpenenenue 3eKTPOHOB IO ATOMHBIM OPOUTAIISIM.
DJIEKTPOHHBIC KOH(Urypalii aTOMOB DJJIEMEHTOB IIEPBOIO—YETBEPTOrO IMEPHOJOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSHUH, JJIIEKTPOHHBIE KOH(UTYPAIUK HOHOB. DIIEKTPOOTPUIIATETHHOCTb.

Ilepuoanueckuii 3akoH u Ilepuoguueckas cuctema xumuueckux snemeHToB .M. Menneneena.
CBs13p TEPHOAMYECKOTO 3aKoHA W lleprogMdecKoil CHCTEMBl XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TeopHuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX
MU TPOCTBIX U CJIOXHBIX BELIECTB IO IpyNIaM U MepuojaM. 3HaUeHHE mepuoandeckoro 3akoHa .M.
Mennaeneena.

XumudecKkas CBSI3b. BHIBI XHUMHYSCKOM CBS3H: KOBAJICHTHAS, MOHHAS, MeTAJUTHUECKast. MeXaHH3MBbl
o0pa3oBaHHs KOBAJICHTHOW CBSI3U: OOMEHHBIH WM JOHOPHO-aKIENTOPHBIA. DHEpPrus M JUIMHA CBS3U.
ITonstpHOCTB, HANPaBIECHHOCTDH U HACKHIIIAEMOCTh KOBaJIEHTHOMH cBsi3u. KpatHbie cBsi3u. Bogopoanas cBsi3b.
MesxmoliekysipHble B3aUMOJIEHCTBUSL.

BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTU aTOMOB. CBA3b 3JEKTPOHHOU CTPYKTYpPBI MOJEKYJN C HX
TEOMETPHUYECKUM CTPOCHUEM (HA TIPUMEpPE COSTMHEHUHN 3JIEMEHTOB BTOPOTO MEPHUO/IA).

IIpencraBnenue o KOMIIICKCHBIX COCOUHCHHUSX. CocraB KOMIIJICGKCHOTO HOHA:
KOMITIIEKCO00pa3oBaTeb, JJUTaH bl 3HaUeHNE KOMIUIEKCHBIX coeqnHEeHMM. [IoHITHE 0 KOOPIUHATTMOHHOM
XHUMHH.

BemectBa MONEKyJISPHOTO M HEMOJEKYJISAPHOTO CTPOCHMS. THUIBI KPUCTAUIMYECKUX PEHIETOK
(CTpYKTyp) ¥ CBOICTBA BEIIICCTR.

Ilonsatue o npucnepcHbIX cucreMax. Mcrtunaele pacTtBopbl. IlpenctaBieHue O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKECHUS KOHIICHTPAIMU PACTBOPOB: MAaccoBasl JOJISl BEIECTBA B PacTBOPE,



MOJISIpHAasE ~ KOHIIEHTpauus. HachllleHHble ¥ HEHACHIIEHHBIE  PAacTBOPBI,  PaCTBOPUMOCTH.
Kpucramnoruaparsi.

Knaccudukanms u HOMEHKIIaTypa HEOPTaHUUECKUX BEIECTB. TprUBHAIbHBIC HA3BaHUS OTEIBHBIX
TIpeJICTaBUTENe HEOPraHMYECKUX BELIECTB.

Kiaccudukanus XUMHYECKHMX pPEaKIUid B HEOPTaHWYECKOH W OpPraHWYECKOM XHUMHH. 3aKOH
COXpAaHEHHUSI MAacCHl BEIIECTB; 3aKOH COXPAaHEHUS M MPEBPALICHIS SHEPTUU TPU XUMHUYECKIX PEaKIHIX.
TenmnoBeie 3QPEKTh XUMUUECKUX peakuuil. TepMoXxuMuuecKkue ypaBHEHHS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCHMOCTh OT pPa3Nu4yHbIX (hakTopoB. ['oMOreHHBIE U
reTeporeHHble peakuuu. Karamms u karaau3aTopsl.

OOpatumble W HeoOpaTHMbIE peaklHHd. XUMHYecKoe paBHoBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. PaKTOPHI, BIUAIOLINE Ha MOJOKEHHE XUMUYECKOTO paBHOBECHS: TEMIIEPATypa, JaBIECHUE U
KOHLICHTpalUy BEIIECTB, Y4acTBYIOIKX B peakuuu. Ilpunnun Jle [laTense.

Onextpoautnieckas auccouuanus. CuibHble W cialble 3NEKTpOoNuThl. CTeneHb AWCCOLUALNU.
Cpena BOJHBIX paCTBOPOB: KUCIIOTHAsI, HEUTpabHasl, mesiouHas. Bogopoanslii nokasarens (PH) pacteopa.
I'upponms comneit. Peakiny noHHOTO OOMeEHa.

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE — peakiuu.  CreneHb  okucieHus.  OKUCIUTENh U
BOCCTaHOBUTENb. [Ipoliecchl OKMCIEHUS U BOCCTaHOBIIEHUS. BajkHelne OKUCIUTENN 1 BOCCTAHOBUTEIH.
MeTton 3neKTpOHHOTO OanaHca. DIEKTPOIA3 PACTBOPOB U PACILIABOB BEIIIECTB.

DKCTepUMEHTaIbHBIE METOABl M3yUeHHsS BEIIECTB M MX MNPEBpAIlCHUI: pa3lio’KeHUE MEepPOKCHIA
BOJIOpPOZia B NMPHUCYTCTBHM KaTajlu3aTopa, MOJAETH KPHUCTAIIMYECKUX PEHIETOK, MPOBEJIEHUE peakluit
WOHHOTO OOMEHa, OMNpEAEJICHHUE Cpelbl PacTBOPOB C TOMOILIbIO HMHAMKATOPOB, W3YYCHHE BIIHSHUS
pa3IuYHBIX PAKTOPOB HA CKOPOCTh XUMUYIECKON PEaKIUH U MOJIOKEHNE XUMUIECKOTO PABHOBECHSL.

Heopranuyeckast xumus.

[Tonoxxenue HemeTtaiuioB B [lepuoanueckoi cucreme xumuueckux anemeHToB .M. Menaeneesa u
OCOOCHHOCTH CTPOEHHUS MX aToMOB. Du3ndecKkre CBOWCTBA HEMETALIOB. AJIIOTPONHS HEMETAJUIOB (Ha
puMepe KUCIopoia, cepsl, pochopa u yrireposa).

Bomopon. Ilonmydyenue, ¢usnveckne W XHMHYECKHE CBOMCTBA: peaklMd C MeTaulaMH H
HEMeTaJlllaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapuibl. TOMIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupojie, croco0bl MOdydeHns, GU3NIECKIEe U XUMHUIECKHE CBOMCTBA.
I"anoreHoBoopobl. BakHewIre KUCIOPOICOJEpKAIIUe COCIUHEHHs TrajoreHoB. JlaGopaTtopHbie u
MPOMBIIIIJIEHHBIE CITOCOOBI MOTYYEHUS raloreHOB. [IpuMeHeHre TaIOTeHOB ¥ X COSAMHEHHH.

Kucnopon, 0301. JlabopaTopHbIe 1 IPOMBIILIEHHBIE CTIOCOOBI TOTyYeHHs Kuciopoaa. Ousndeckne
Y XUMUYECKHE CBOMCTBA U IPUMEHEHHE KUCI0poa 1 030HA. OKCHIBI U TIEPOKCHUJIBI.

Cepa. HaxoxneHue B mpupoje, CHOCOOBI MOJydeHHs, (DHU3MUECKUE U XMMHYECKHUE CBOWCTBA.
Ceposopopon, cynsduast. Oxeun cepbi(1V), okenn ceppi(V1). CepHucTas U cepHasi KUCIOTBI M UX COJH.
Oco0eHHOCTH CBOMCTB CepHO KUCIOTHI. [IpuMeHeHue cepbl 1 e€ CoOeAMHEHHH.

A3zor. Haxoxxnenwe B Tpupoze, CIIOCOOBI MONy4YeHHs, (PU3MUecKne W XHUMHYECKHE CBOWCTBA.
Ammmak, HATpUABL. OKCHABI a30Ta. A30THCTas M a30THAsI KUCIOTHI M WX coir. OCOOEHHOCTH CBOMCTB
a30THOM KUCJIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEHU. A30THBIE YA00OpEeHuUSI.

®ocdop. HaxoxneHre B mpupojie, Coco0bl MoMydeHus, GU3NIECKUE U XHMHUYECKHE CBOWMCTBA.
®dochuast u pochun. Oxcunbl pocdopa, Gochophas kuciiora u e€ conu. [IpumeHenne docdopa u ero
coeauneHmii. PochopHbie ynoOpeHus.

VYriepon, HaxOXIeHHE B MpHUpoJe. AJUOTponHble Moandukanuu. OU3HYECKHe U XUMHUYECKHE
CBOMCTBA MPOCTHIX BeIecTB, oOpazoBanHbIX yriaepomom. Oxcua yriepona(ll), okcun yrimepoma(lV),
yrojibHas KHCIOTa U €€ coyii. AKTHBUPOBAHHBINA yroib, agcopouus. Dyisepensl, rpadeH, yriiepoaHbe
HaHOTPYOKu. [IprMeHeHne MpoCThIX BENIECTB, 00Opa30BaHHBIX YIIIEPOAOM, U €T0 COSIMHEHUH.

Kpemunii. Haxoxnenne B npupojie, crioco0bl NMoydeHus, GU3NIECKUe U XUMHUUECKUE CBOMCTBA.
Oxkcun kpemuus(1V), kpeMHMEBas KUCIIOTa, CHIUKATHL. [[prMeHeHNE KpeMHUS U ero coeauHeHni. CTeko,
€ro NOoJy4YeHHe, BUABI CTEKIIA.

ITonoxxenne ™ertamioB B Ilepuomndeckoil cucTteMe XUMHYECKHX 3JIeMEHTOB. (OcoOEHHOCTH
CTPOCHHS DJJICKTPOHHBIX OOO0JIOYEK aToMOB MeTauioB. OOmme Qu3ndeckne CBOWCTBA METaJIOB.
[IpumeHeHne MeTauIoB B OBITY M TexHUKe. CIIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUH psii HampsbkeHHHd MeTaiioB. OOmue crnocoObl MONMyYeHHS METalloB:
THUAPOMETAILTYPIHS, TUPOMETAILUTYPIHsL, dNeKTpoMeTautyprud. [lonarue o koppo3un MetaiioB. Crioco0s!
3aIIUTHI OT KOPPO3HH.



O6mras xapakTepucTika MeTauioB |A-rpymmsr [leproandeckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB.
Harpwii n xanuii: nony4yenne, GU3NIECKHE U XUMUIECKHE CBOMCTBA, TPUMEHEHHE TIPOCTHIX BEIIECTB U HX
COEJIMHEHUI.

Oo61mas xapakrepuctuka MetauioB ||A-rpymmsr [lepronndeckoii CUCTEMbI XUMHYECKUX DIIEMEHTOB,
Maruwuii 1 KanpIui: oTydeHne, (U3ndecKne 1 XUMIYECKHUe CBOWCTBA, MPUMEHEHNE TIPOCTHIX BEUIECTB U
ux coenuHeHNH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHUsI.

ANIOMUHMIA: TTONTydeHUe, PU3NICCKIE U XUMHYECKUE CBOMCTBA, IPUMEHEHHE IPOCTOTO BEIISCTBA U
ero coemuHeHWA. AMQOTEpHBIE CBOWCTBA OKCHAA W THAPOKCHAA AaTIOMUHUS, THAPOKCOKOMILIEKCHI
ATFOMUHUSL.

OO0mmas XxapakTepucTUKa MeTauioB nmoOouHblx moarpynn (b-rpynm) [lepuoamueckoit cucTembl
XUMHYECKUX JICMEHTOB.

Ou3MYECKIEe M XUMHUYECKHE CBOMCTBA XpOMa | €70 coeanueHnii. Okcuabl 1 ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl M AMXpOMaTBl, WX OKHCIHUTENbHBIC cBoicTBa. [lomydenue u
MPUMEHEHHUE XpoMa.

®u3nyueckre U XMMUYECKUE CBOMCTBAa MapraHila M €ro coeauHeHuid. BakHelmue coeanHEHHs
maprauna(ll), mapraana(lV), mapraana(VI) u mapranna(VIl). Ilepmanranat xamusi, ero OKHCIUTEIHHBIC
CBOIICTBa.

du3nyueckre U XUMHUYECKUE CBOMCTBA jKelle3a U ero coeAuHeHu. OKCuabl, TUAPOKCUIBl U COIU
xeneza(ll) u xxeneza(lll). [lomryuenue u mpuMeHEHHUE JKele3a U ero CIDIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MENIU U €€ coeauHeHui. [loyyenue u nmpuMeHeHue Meau 1
€€ COCIMHEHUN.

Huak: momydeHne, (Qu3WyUecKue W XUMHYECKHE CBOICTBa. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCUJA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne InHKa 1 €ero COeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYCHUS BEIIECTB W UX MPEBPALICHUIA: H3yYCHHE OO0pa3lioB
HEMETAJUIOB, TOPEeHHE cepbl, pochopa, xene3a, MarHus B KUCIOPOie, U3ydeHHe KOIUIeKIuN «MeTayuibl U
CIUTaBBI», B3aWMOJEWCTBUE INEIOYHBIX U IIETOYHO3EMEIbHBIX METaUIOB C BOJOH (BO3MOXKHO
WCIIOJIb30BaHKUE BH/IEOMATEPHUAJIOB), B3aUMOICHCTBHE IIMHKA U JKeJIe3a C paCTBOPAMH KHUCIIOT U IIEJI0YEH,
KauCCTBCHHBIC pPCAaKIMM Ha HEOPraHMYCCKHC aHWOHBI, KAaTHMOH BOJOpOAa MW KaTUOHbBI METAJLIIOB,
B3aMMOJICHCTBUE THIPOKCHJOB aOMUHUS W IIMHKAa C PAacTBOpaMH KHCJIOT W IIeJouel, pelieHue
IKCIEPUMEHTANBHBIX 3a/1a4 o TemMaM «[ amoreHs», «Cepa u e€ coeamHeHHs», «A30T U Qocop U Ux
COCZIMHEHMsI», «MeTallbl TIaBHBIX TOATPYIID», «MeTaibl MOOOYHBIX TOATPYIIID).

XuMus U )KU3Hb.

Ponp xuMuu B 0becriedeHnn yCTOMYMBOTO Pa3BUTHs dernoBedecTBa. [loHATHE 0 HAYYHBIX METOAAX
IMMO3HAHUA U MCTOHOJIOTMM HAYYHOI'0 MCCJIICAOBAHMA. HaquLIe MPUHIUIIBI OpraHU3allui XUMUYCCKOI'0
pou3BoAcTBa. [IpoMeblieHHbIe ClIOCOOBI TIOMYUYeHHsI BAKHEHUIITNX BEIIECTB (Ha MpUMepe POU3BOJICTBA
aMMHUaKa, CEpHOW KHUCIIOTHI, MeTaHoiya). [IpompIneHHple criocoObl TOMYYeHHsST METAJLUIOB M CIUIABOB.
XWUMHYEeCKOe 3arps3HEHHE OKpY)KalomeHd cpeapl W ero mocieactBusd. Ponp xumun B obecriedeHun
SHEPTETHYECKOH 0€30TaCHOCTH.

XuMus 1 37I0pOBbe UeoBeKa. JlekapcTBeHHbIe cpeicTBa. [IpaBuiia NCIONb30BaHUS JIEKAPCTBEHHBIX
ImperapaTros. Posp xumuu B pa3BUTUN MCIUITUHBI.

XUMUS UM, OCHOBHEIE KOMIIOHEHTHI, ITUIIEBLIE 100aBKU. Poasr XuMnun B 00eCTIEUEHHH TTHIIIEBOM
0e3omacHoCTH.

Kocmernueckne u mnapdromepHbie cpeiacTBa. beitoBas xumus. [IpaBwia  Ge3omacHoOro
HCIIOJIb30BaHUs IIpErapaToB OBITOBOM XUMHH B HOBC@HHCBHOﬁ KHU3HU.

XUMUS B CTPOUTEIBCTBE: BaXKHEHIITUE CTPOUTEILHBIE MaTepUabI (LIEMEHT, OSTOH).

XuMHus B CENIbCKOM X03s1iicTBe. OpraHuYecKrie 1 MUHEPaJbHbIE YI00PECHUS.

COBpeMeHHI)Ie KOHCTPYKIOMOHHBIC MaT€pualibl, KpaCcKH, CTCKJIO, KEpaMHKa. MaTepI/IaJIBI I
3NeKTpOoHUKH. HaHoTexHOIOTHH.

Pacuérneie 3amaum.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra30B 1O U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIIN
00BEMY OTHOTO M3 YIACTBYIOIINX B PEAKIIMH BEIIECTB, MAcChI (00hEMa, KOIMIECTBA BEIIECTBA) TIPOAYKTOB
peakuuu, eciau OJHO M3 BEIIECTB UMEET MPUMECH, MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaxIuy, eciy OJJHO U3 BEIIESCTB JaHO B BUJE PACTBOPA C ONPEAEIEHHON MacCOBOM I0JIei pacTBOPEHHOTO
BEIIeCTBa, MACCOBOW JIOJM M MOJISIPHON KOHIIEHTPAIMK BEIIECTBa B PAacTBOpE, AOJIH BBIXOJa MPOAYKTa
PEaxIum OT TEOPETUIECKH BO3MOKHOTO.



MexnpeaMeTHbIE CBA3H.

Peanm3arus MexXnpeMEeTHBIX CBsI3€H MPU U3YUEeHNH 00IIel 1 Heopranndeckor xumun B 11 xmacce
OCYIIECTBISCTCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHM, TaK W TMOHSITHUH,
MPUHATHIX B OTJIEIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHS: SBIICHHE, HAYYHBIH (DaKT, TUMOTE3a, TEOpHs, 3aKOH,
aHaNM3, CHUHTe3, Kiaccu(uKanus, NepUOIUIHOCTh, HAOINIO/IEHUE, M3MEpPEHHE, AKCIEPUMEHT, MOIEIb,
MOJICIIMPOBAaHHE.

®duznka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, M3OTOIHI,
PaaroOaKTUBHOCTH, MOJIEKYJIa, PHEPTE€TUIECKII YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE
BEIICCTBA, UICaIbHBIN ra3, PU3NICCKUE BEIMUNHBI, CAUHUIIBI U3MEPEHUsI, CKOPOCTh, SJHEPTHUs, Macca.

Buonorus: kinetka, opraHusM, 3KocucTema, ouocdepa, MeTabOIM3M, MaKpO- U MUKPOIJICMCHTHI,
OeIKH, KHUPHI, YTICBOIBI, HYKIEHHOBBIE KHUCIOTHI, ()ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB W MOTOK
SHEPTUU B SKOCHUCTEMAaX.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC IOPOJIBI, TOJIE3HBIC HCKOMIAEMBIE, TOTLUTUBO, PECYPCHI.

TexHOMOTHSA: XWUMHYECKas MPOMBIIUIEHHOCTh, METAJUIyprHs, CTPOUTENbHBIE MaTepHabl,
CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBas MTPOMBIIIUICHHOCTb, (hapmarneBTHUYECKAs
IMPOMBIIIJICHHOCTh, IIPOMU3BOJACTBO KOCMETHYCCKHX IIPEIIapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepraoB, JJIEKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHsS [POI'PAMMBI 11O XHMHHU HA
YITJUYBJEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

JINMYHOCTHBIE PE3VYJIbTATHI

B cOOTBETCTBUU C CUCTEMHO-AEATEIPHOCTHBIM MOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHUSI BBINENEHBI CIIEAYIONIHE
COCTABJISIONINE. OCO3HAHME OOYYAIOIIMMUCS POCCHUHCKOW T'payKAaHCKON WIACHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPE/IEICHUIO; HATMYHE MOTHBAIIMA K 00YIEHHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS NPUHITHIMA B OOIIECTBE MpaBWJIaMH M HOPMaMH
IMMOBCACHUA,; HATMUMUEC IIPAaBOCO3HAHWA, 3KOJIOTHYECKOMN KYJBTYPbI; CHOCOOHOCTH CTAaBUTh 1ejin U CTpOUTH
>KU3HEHHbIE TUTaHBbIL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS TpeAMeTa «XHUMUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA
MO3HABAaTENIFHOH W MPAaKTUYECKOW  JIESITEIBHOCTH  OOYYaloIMXcsi B Ipolecce  peatn3aluu
00pa3oBaTeNnpHOM NeITeTFHOCTH.

JIMaHOCTHBIE pe3yNbTaThl OCBOSHUS TpeAMeTa «XHUMHUS» OTPaXalT CPOPMHUPOBAHHOCTH OITBITA
MO3HABAaTENFHOH W MPAaKTUYECKOW  JIESTEIBHOCTH  OOYYaloIMXCsi B Ipolecce  peatn3aluu
o0pa3oBaTenbHOMN AE€ATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYArOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX TIPAB U 00s13aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBOIOPSAIKY;

MPEACTABICHUS O COLIMATIBHBIX HOPMax U NPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH PH CO3/IaHUH YIEOHBIX IPOCKTOB, PELICHUH
y‘Ie6HI)IX 1 MTO3HABATCJIbHBIX 3aJ/ia4, BBIIIOJITHCHUU XUMHUYCCKUX SKCIICPUMEHTOB,

CIOCOOHOCTH TIOHUMATh M NMPUHHMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI JIPYTHX IpH
aHaJIM3€ Pa3IMYHBIX BUJIOB YY€OHOMU JAEATEIHHOCTH,

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

IEHHOCTHOT'O OTHOIICHHA K UCTOPHUICCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBa)KEHUS K IPOIECCY TBOPYECTBA B 00JACTH TEOPUU W MPAKTUYECKOTO IPIIIOKEHUS XUMUH,
OCO3HaHUsl TOTO, 4YTO JaHHbIE HAYKH €CTh pE3yJbTaT [UIMTEIBHBIX HAONIONCHUH, KPOITOTIUBBIX
SKCHEPUMEHTAJIBHBIX ITOMCKOB, IOCTOSIHHOI'O TPYy1a YUYEHBIX U ITPAKTUKOB;

WHTEpEeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU M TOCICAYIONMEM aHaIn3e WH(OOpMAIUU O
MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHTYallMH, CBS3aHHBIC C XHMHUYCCKUMH SBICHHUSAMHU, U TPHHAMATh
OCO3HAHHBIE PELICHHS], OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE MOBEJAEHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3UIMI HPABCTBEHHBIX
Y IPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIEACTBUI OCTYIIKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBBS:

MIOHUMAaHUs IEHHOCTEH 3I0pPOBOT0 M Oe30macHoro oopasa )KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (PM3MUYECKOMY H IICHXHYECKOMY 37I0POBBIO;

coOJrOIeHrsT TIpaBMJI 0E30MacHOTO OOpAIIeHHs C BEMIeCTBaMHU B OBITY, ITOBCEIHEBHOW >KH3HH, B
TPYAOBOH 1€ATENBHOCTH;

MMOHWMAaHUS [EHHOCTH TPaBWI HWHIUBHUAYAIBHOTO M KOJJIEKTUBHOTO O€30TAaCHOTO TIOBEICHHS B
CUTYyalUSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHUS MTOCIIEACTBUHA U HEMPHUSATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B Y4eOHO-MUCCIIEI0BATENbCKOM JESITENbHOCTH, 00IECTBEHHO
IIOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEINBHOCTH;

YCTaHOBKH Ha aKTUBHOE yJaCTHE B PEIICHUHU MPAKTUIECKUX 3a/1a4 COIMAIbHON HAIIPABIEHHOCTH (B
paMKax CBOETO KJiacca, IIKOIIB);

MHTEpeca K MPaKTHUECKOMY M3YyUYCHHIO Mpodeccuil pa3iuyHoOTO poja, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XHUMHH;

YBaXXEHUS K TPYIY, JIOJM TPYyJa U pe3yibTaTaM TPYyAOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIbHON TpaeKTOpUU 0Opa3oBaHus, Oymymiei
npodeccu M pealn3alil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEH K XMMHH, HHTEPECOB U IIOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JIOrMYECKOr0 BOCIIMTAHUS

9KOJIOTHYECKH LENIeCO00Pa3HOT0 OTHOMICHUS K PUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HH Ha
3emire;

MOHUMaHUsl TIO0AJIBHOTO XapakTepa OJKOJIOTHYECKHX TMPOOJIeM, BIHSHUS JIKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOMN Cpelibl;

OCO3HaHUS HEOOXOAWMOCTH UCHOJb30BAHUA JOCTI)KEHHH XMMHU JUISl pEIIeHUs BOIPOCOB
PalMOHAIIBHOTO TPUPOAOIIONIB30BAHUS;

AKTUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOLIECH NPUPOJHOW Cpene, YMEHMs
MIPOTHO3UPOBATh HEOJArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEUCTBUN U
MpeA0TBpallaTh UX;

HaJM4MsI pa3BUTOTO SKOJOTUYECKOTO MBILIICHUS], SKOJIOTMYECKON KyIbTYpPbl, ONbITA ACSITENIBHOCTH
SKOJIOTMYECKOM  HANpaBIIE€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS ~HMH B II03HABaTENbHOM,
KOMMYHHKATHBHOM U COIMAILHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MTPOTHBOCTOSITH UICOJIOTHH
xemoooun;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOM
MIPaKTUKY;

MOHUMaHUs creln(PUKN XUMUH KaK HayKH, OCO3HAHMS €€ poyid B JOPMUPOBAHUN PALIMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO MPEACTaBIeHUS 00 OKpPY)KAIOIEM MHpE KaKk O €IWHCTBE
NPUPOABI M YeJIOBEeKa, B MO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHWH NMPOOJIEM COXpaHEHUS
MIPUPOJTHOTO PaBHOBECHUS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH I COBPEMCHHOW IMBWIM3AIUMH: B €&
TYMaHHCTHUYECKOW HANPaBJICHHOCTH M BAYKHOM POJIM B CO3JJaHUM HOBOW 0a3bl MaTepHalibHON KYJIbTYPHI, B
peleHnn TI00albHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHs UEIIOBEUECTBA — CHIPHEBON, SHEPreTHYECKOMH,
MUIIEBON M HKOJIOTHYECKON 0e30MMacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBHM YCIEIITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHO! JKU3HU KKIOTO 4lieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: IOHUMaHUS CYIITHOCTH METO/OB MTO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh MOJyYaeMble 3HAHHS JJIs aHAIu3a W OOBSICHEHUS
SBIICHUI OKPYXXAIOIIET0O MHUpPa W TPOHCXOIAMIMX B HEM H3MEHEHHH, YMEHHUS JenaTh OOOCHOBaHHBIC
3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX ()aKTOB M HMMEIOIIMXCA JAHHBIX C LENBI0 MONTYyYeHHs TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSTENILHO WCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PEIICHUs MpodlieM B
peanbHBIX )KU3HEHHBIX CUTYaLIHAX;



WHTEpeca K MO3HAHUIO, HCCIIC0BATEIBCKOMN IeTETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETPEPHLIBHOMY 00pPa30BaHUIO W CaMOOOpPA30BaHHIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUH B COOTBETCTBUU C )KHU3HCHHBIMU IMOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TPYJla B pa3IUYHbIX chepax npodecCuoOHaTbHON AeITSIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTAThHI

MeranpeaMeTHBIE Pe3ybTaThl OCBOCHHS MPOTPaMMBI MO XWMHU Ha YPOBHE CPEIHEr0 OOIIero
00pa3oBaHMs BKIIFOYAIOT:

3HaYMMble Ui (OPMHUpPOBAHUS  MHPOBO33pPEHHS  OOyYArOIIUXCA  MEKIUCIUILTUHAPHBIC
(MexXnpeIMeTHbIC) OOIICHAYYHbIC TOHSATHS, OTPAXKAIONIAE IEIOCTHOCTh HAYYHOM KapTUHBI MHUpa |
CICIM(UKY METOJIOB MMO3HAHMS, UCIIOIb3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepHs, BEUIECTBO, SHEPTUs,
SIBJICHUE, TPOIECC, CHCTeMa, HAyYHBIA (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
WCCIIeJOBaHNE, HAOMIOIEHNE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU

o0yJaronuxcs;

CII0COOHOCTH 00y4aromxcst UCTIONIH30BaTh OCBOCHHEBIC MEXTUCIUTUTHHAPHBIE,
MHUPOBO33PEHUYECKIE 3HAHUSI M YHHUBEpCAIbHbIC yueOHBIC ACHUCTBHS B MO3HABATEIHLHOW M COIUAIBHOM
HpaKTHKE.

MertanpenMeTHsle  pe3yibTaTbhl  OTPAXAalOT  OBJIAJACHUE  YHUBEPCAIBHBIMH  YYEOHBIMH
M03HABATEIbHBIMK, KOMMYHUKATHUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIEe 1eiicCTBUS

1) 6a3oBble JIOorMYeCKHe J1elicTBUSA:

CaMOCTOSITETIbHO POPMYITHPOBATE M aKTyaTH3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPECIATh LENH AEATENbHOCTH, 33/1aBasi MapaMeTpsl U KPUTEPUH HX JOCTHIKEHHUS, COOTHOCUTh
PE3yNBTaTHI ICATEIHHOCTH C TIOCTABICHHBIMH ESIMU;

HCIIOJIb30BaTh IMPpHU OCBOCHUU 3HAHUN HpI/IéMbI JIOTUYECKOI'0 MBINUICHUA: BBIACIIATE XapaKTCPHBIC
IIPpU3HaKH MOHATHH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOINHE IOHATUA JJIA
00BSCHEHHS OT/IEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITAaCCU(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBJIMBATh MPUYMHHO-CJICACTBCHHBIC CBA3U MCKIAY U3Yy4aCMbIMU SABJICHUAMU,

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIyKTHUBHBIE, ICTyKTHUBHBIE, IO AHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTA W TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJABI U
3aKIJTIOUEHUS;

IMPUMCHSATH B IIPOLECCE MO3HAHUA HCIIOJIB3YEMBIC B XUMHUU CUMBOJIMYCCKUC (SHBKOBLIC) MOJICIIH,
MPeoOpa3oBLIBATE MOJICNEHBIC TPEACTABICHUS — XMMHUYECKHI 3HaK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
(dhopMyra, ypaBHEHHE XUMHUECKOI pEeakluy — NPU PEIICHNH YIeOHBIX MO3HABATEIHHBIX M MPAKTUIECKUX
3ana4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC TPCACTABICHUA IJId BBIABJICHUA XapaKTCPHBIX ITPU3HAKOB
U3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIe HCCIEN0BATEILCKUE AeCTBHUS:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O IMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKHHﬁ;

(bopMyIMpOBaTh 1ENU U 33]]a4d HCCIICAOBAHHMS, HCIIONb30BATh MOCTABICHHBIC M CAMOCTOSTEILHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (hOPMUPOBaHUS
THUIIOTE3BI 110 IPOBEPKE MPAaBUIIbHOCTH BBICKA3bIBAEMBIX CY)KJIGHI/Iﬁ;

BJIaACTH HaBbIKaMH CaMOCTOSATECIIBHOI'O IIJIAaHUPOBAHU u IMPOBCACHUA YUCHUYCCKUX
9KCTIIEPUMEHTOB, COBEPILCHCTBOBATH YMEHHUS HAOMIOAaTh 3a XOJOM MPOLECcca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €r0 Pe3yibTarT, POpMyIHpPOBaThH OOOOLICHNS M BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3YBTATOB UCCIEAOBAHMS, COCTABIIATH OOOCHOBAHHBIN OTUYET O MPOJICITAaHHON padoTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIICAOBATEIbCKOM M MPOEKTHOM AEATENBHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY MOWCKY METOJOB PEIICHHS MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO PAa3TUYHBIX METOOB MTO3HAHMSL.

3) pa6oTa ¢ undopmManmeii:

OPUEHTHPOBATHCS B PA3MYHBIX HCTOYHHMKAX WHGpopMaImu (HAyYHO-TIOMYJIIpHAs JITEpaTypa
XUMHYECKOTO COJEpKaHMs, CIIPaBOYHBIE TTOcoOus, pecypchl MHTepHeTa), aHaTM3upoBaTh HH(OPMAIIHIO



pa3IMYHBIX BWJIOB M (QOpPM MPEJCTABICHUS, KPUTHUYECKH OICHWBaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3aPOCHl U IPUMEHSATH Pa3IMYHbIe METOBI MPH MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM ISl BBIMTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

MproOpeTaTh ONBIT HWCHONB30BAHUA HWH(M)OPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTHHA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BEIOMPATh ONTUMAIIBHYIO QOPMY MpeACcTaBIeHUs] HHPOPMALUH (CXEMBI, TPaQUKH,
JUarpamMMBbl, TaOJIUIBL, PUCYHKH U APYTHE);

WCIIONB30BaTh HAYYHBIA S3BIK B Ka4eCTBE CPEICTBA IPH paboOTe ¢ XUMHYECKOH WH(pOpManne:
NPUMEHATh MEXKNpeaAMeTHbIe ((U3MUecKue M MareMaThdyeckue) 3HaKH M CHMBOJIBL, (OpMyIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

WCTIOJB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHHKaTHUBHBIE YHUBepCAJIbHBIE y4eOHbIe 1eiCTBUS:

3a71aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOM TeMbI B XOJI€ TMajIora U/Ui TUCKYCCHH,
BBICKA3bIBaTh UeH, (POPMYITHPOBATH CBOU MPEUIOKEHUSI OTHOCHTEIHHO BBITTOIHEHHS TIPEII0KEHHON
3a/a4m;

BBICTYIIATh C IIPE3CHTALMEH PE3yJIbTaTOB IIO3HABATEJIIBHOW JESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITETTFHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIIOJIHEHWH XHMHYECKOTO 3KCIIEPUMEHTA,
MPAKTHYECKON pabOTHI IO UCCIIETOBAHUIO CBOVCTB M3y4aeMBbIX BEIIECTB, PeATH3ANH YIeOHOTO MPOEKTa,
1 (OPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUHN MYyTEM COTJIACOBAHMS MTO3UIIUH
B X07Ic 00CYXJIeHUS 1 OOMEHA MHEHUSMU.

PerynasiTuBHbIe yHHBepCcalbHbIe y4eOHbIE JeHCTBUSA:

CaMOCTOSITEIBHO MJIaHUPOBATh U OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATENBHOCTD, OPEAesst
e€ 1leNu ¥ 3371a4K, KOHTPOJIMPOBATh U IO Mepe He0OXOANMOCTH KOPPEKTUPOBATH MTPEJIaraeMblii aITOPUTM
JISHCTBUIA TP BBITIOJTHEHUN yYEOHBIX W MCCIEAO0BaTENbCKUX 3aad, BRIOMpaTh Harbonee 3P PeKTUBHBIN
CIoco0 WX peIIeHus C YIETOM IOTyYeHHUS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHIX PEaKIIHAX;

OCYIIECTBIISTH CAMOKOHTPOJb JIEATENIEHOCTH HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[IpenMeTHBIE pe3yabTaThl OCBOSHHS MPOTrpaMMbl M0 XUMHUH Ha YriIyOJEHHOM ypOBHE Ha YPOBHE
cpeaHero o0ImIero o0pa3oBaHus BKIOYAIOT CHICIU(PUUECKUE U YIeOHOTO NpeaMeTa « XUMUs Hay4dHbIC
3HAHWS, YMEHUS U CIIOCOOBI JIEHCTBUI 0 OCBOCHHUIO, MHTEPIIPETAIMH W MPEOOPa30BaHUIO 3HAHHUHN, BUJIBI
JIESTEIIbHOCTH TIO TTOJTyYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YIEOHBIX CUTYAIHSIX,
a TaK)Ke B PEATbHBIX )KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C XUMHEH. B mporpaMMe mo XuMuu rnpenMeTHbIe
PE3YIbTATHI NPEACTABJICHBI 110 I'0JIaM U3YUCHU.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKas XUMHUSD» OTPaXkKaroT:

c(hopMUPOBAHHOCTh TIPEACTABICHUI: O MECTe W 3HAYCHUU OPTaHWYECKOW XWMHH B CHCTEME
C€CTCCTBCHHBIX HAYK U eé poJii B OGCCHG‘ICHI/H/I yCTOf/'I‘IPIBOFO Ppa3BUTUA YEJIOBECUCCTBA B pCUHICHUN HpO6HeM
9KOJIOTHYECKOH, SHEPreTUYeCKOM M MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEAMIUHBI, CO3JaHUN HOBBIX
Mar€puajioB, HOBbIX MCTOYHHMKOB JHEPIUHU, B oOecrieueHnu paloOHAJIBHOI'0 IMPUPOIAOII0JIB30BaAHUA, B
(hOpMHUPOBaHUN MHPOBO33PEHHUS W OOIICH KYJIbTYPhl Y€0BEKa, a TAKXKE IKOJOTHUECKH 0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CPEE;

BIIa/ICHUE CHUCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIlie MOHATUS —
XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAst 000JI0UKa aToMa, S-, P-, d-aTOMHbIE OpOUTAIIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHUSI aTOMa, TMOpHIU3alMa aTOMHBIX OpOuTajei, HoH, MOJIeKyJja, BJICHTHOCTS,
UIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIEHHSA, XMMHUYECKas CBA3b, MOJb, MOJISIpHAs Macca, MOJIIPHBIN
00BEM, YIIIEpOIHBIN CKeNeT, PYHKIMOHAbHAS TPYIIa, paJuKal, CTPYKTYpHbIe (hopMyIbl (pa3BEpHYTHIE,
COKpaIIEHHbIE, CKEJIIETHBIC), M30MEPHS CTPYKTYpHAas U IPOCTPAaHCTBEHHAS (TEOMETPUYECKAsl, ONITHIECKast),
M30MEPBI, TOMOJIOTHYECKHH psifl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI- U a30TCOAEPIKAIINE OPraHNIECKHe
COETMHEHS, MOHOMEp, TOJINMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COCTUHEHHS;, TEOpHH,
3aKOHBI (Tepuomndeckuii 3axoH J[. M. MenzaemeeBa, TEOpHUs CTPOCHHSI OPTaHWMYECKHX BemecTB A. M.
ByTtnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHUs W MPEBPALIEHUS SHEPTHH MpU
XUMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XHMUHU, MUPOBO33PEHUECKUE 3HAHUA,
JeKale B OCHOBE MOHWMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHHUI; MPEICTABICHUS O
MEXaHM3Max XHMHYECKHUX pEeaklud, TepMOIWHAMHYECKHX M KHHETHYECKHX 3aKOHOMEPHOCTSIX WX



IPOTEKaHUs], O B3aMMHOM BIIMSIHUU aTOMOB U IPYIII aTOMOB B MOJIEKyJ1aX (MHIYKTUBHBIN U ME30MEPHBIH
addextrl, opuentanTsl | u Il poxa); daxTonormueckne cBeqeHHUsI O CBOWCTBaX, COCTaBE, MONYICHUH U
0e30MacHOM HCTOJIb30BaHUN BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOH eI TEbHOCTH
YyeJoBeKa, OOIIMX HayYHBIX NPUHIMNAX XHUMHAYECKOTO NPOM3BOACTBA (Ha MpHMEpe NPOU3BOACTBA
MeTaHOJIa, TIepepadOTKH HEPTH);

c(OpMHPOBAaHHOCTh YMEHHUI: BBIABIATH XapaKTepHbIC NPU3HAKM IOHSITHH, YCTaHABIMBaTh HX
B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE TOHATHS MPU OMHCAHUHM COCTaBa, CTPOCHUS U CBOWCTB
OPTraHUYeCKUX COEIUHEHUH;

c(hopMHUPOBaHHOCTh YMEHUH:

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JUIsI COCTABJICHHS MOJEKYISPHBIX W CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHMYECKHUX BEIIECTB;

COCTaBJISITh YPAaBHEHMsI XMMHUYECKMX PpEaKIMH W PAcKpbIBaTh HX CYLIIHOCTb: OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEaKIUi MTOCPEICTBOM COCTABICHUS AIEKTPOHHOTO OallaHca STHX peakluid, peakuui
MOHHOT'0 OOMEHa IyTEéM COCTaBJICHHUS MX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHCHUH;

M3rOTaBIUBATh MOJENU MOJICKYJ OPTaHMYECKHX BEIIECTB AJS WUIIOCTPALUH MX XWMHYECKOrO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

C(bOpMI/IpOBaHHOCTI) YMGHI/II\/'I: YCTaHaBJIMUBATDh MPUHAIJIC)KHOCTD U3YUCHHBIX OPTaHNUYCCKHX BEIIECCTB
[0 UX COCTaBy M CTPOCHUIO K ONpenesIEHHOMY KJaccCy/TpyIIle COeIMHEHUH, JaBaTh UM HA3BaHUS IO
cuctemarndeckorr Homenknatype (IUPAC) m mpuBOAWTH TpHWBHANBHBIE HA3BaHWUSA ISl OTIEIIBHBIX
npecTaBUTENCH OPraHUUECKUX BEIIECTB (3TUIICH, alleTHIICH, TOIYOJ, TIUIEPHH, STHICHTIIUKOIb, ()EHOI,
dopmanbaerus, ameTanblerul, aueToH, MypaBbHHAs KHUCIOTA, YKCYCHas KHCJIOTa, CTeapuHOBas,
OJICMHOBAsI, TAJIbMUTHHOBAS KUCJIOTHI, INIULMH, JIAHUH, MalbT03a, PPYKTO3a, aHWINH, AUBUHUII, HU30TIPEH,
XJIOPOTPEH, CTUPOJ U APYTHE);

C(bOpMI/IpOBaHHOCTI) YMCHHA ONPCACIATL BUI XUMHYECKOM CBS3U B OpTraHNYCCKUX COCAUHCHUAX
(xoBaJyIeHTHAs ¥ MOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOJHAS CBSI3b);

c(hOpPMHUPOBAHHOCTD YMEHUS IPUMEHSTh TOJI0KEHUSI TEOPUH CTPOCHHSI OPraHUUECKUX BEIIECTB A.
M. Bytneposa a5t 00BbsSICHEHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTABA M CTPOCHMUSI,;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (pU3MYECKHEe U XUMHUECKHE
CBOWCTBA THUIMYHBIX MPEIACTABUTENCH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEILIECTB: AaJIKAHOB,
UKJIOATKAHOB, ATKCHOB, aJIKaJNEHOB, aJJKHHOB, QpOMaTHUECKUX YTIIEBOJIOPOJIOB, CITUPTOB, aJlbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX M CIOXHBIX (UPOB, KUPOB, HUTPOCOSAWHEHHH W aMUHOB,
AMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, T1- ¥ IIOJIMCAXAPHUIOB), MITFOCTPUPOBATH FEHETHUECKYIO CBSI3b
MEXJY HUMH YPaBHEHHSIMHU COOTBETCTBYIOIMX XMMHUYECKUX PEAKLHUI C MCIOIb30BAHUEM CTPYKTYPHBIX
opmy;

c(OpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKIATh HA KOHKPETHBIX NPHMEPax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CTIOCOOHOCTH OPraHUYECKUX COeIMHEHUH OT KPaTHOCTH M THIIA KOBAJIEHTHOMH CBSI3U (G- U T-
CBSI?,I/I), B3aMMHOTI'O BJIUAHWA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAaHHOCTh YMEHHUS XapaKTepPH30BaTh WCTOYHHMKH YTIIEBOJOPOHOTO CHIPhs (HE(TH,
NPUPOAHBIA Ta3, yroib), CHOCOOBI €ro mnepepadOTKHM W MPAaKTUYECKOE NPUMEHEHHE IPOIYKTOB
nepepadoTKu;

c(hopMUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJIaX IO3HAHHS —
HaOJIIOIeHNH, W3MEPEHUH, MOJCIUPOBAHUH, OKCIEPHUMEHTE (peaJbHOM M MBICIIEHHOM) M YMEHUS
NPUMEHATH 3TH 3HAHUS,

Cq)OpMI/IpOBaHHOCTI) YMEHHA TIPUMCHATH OCHOBHBLIC OII€palyuu MBICITUTEIBHON ACATCIIBHOCTH —
aHaJIN3 ¥ CUHTE3, CpaBHEHHUE, 00001IeHIe, CUCTEMAaTH3aIHIO, BBISIBIIEHHE IPUIMHHO-CIICACTBEHHBIX CBS3EH
— I71sl U3y4YEHHS CBOWCTB BEIIECTB M XMMHUUECKUX PEAKIHIA;

Cq)OpMI/IpOBaHHOCTI) YMeHHﬁl BBISBIISITE B3aMMOCBSI3b XMMHUYECKMX 3HAHUU C TOHATHIMH H
IPEICTAaBICHUSMHU JPYTUX €CTECTBEHHO-HAY4YHBIX IPEIMETOB Ul 0ojiee OCO3HAHHOIO IIOHHMMAHUS
CYLIHOCTH MaTepUAIbHOIO E€IUHCTBA MHUPA, HCIIOIB30BATh CUCTEMHBIC 3HAHUS 110 OPraHWYEeCKON XMMHUHU
U1 OOBSCHEHMS U IPOrHO3UPOBAHU SABJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IIPUPOAY;

c(OpMHUPOBAaHHOCTh YMEHHMH: MPOBOAUTH PACUYETHl IO XUMHUYECKMM (GOpMYyJiaM U YpaBHEHHAM
XUMHAYECKUX PEaKklUid C HWCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00ObEM Ta30B, KOJHMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBL: pacyéThl MO HAaXOXICHHIO
XMMHYECKOH (OPMYIBI BEIIECTBA 110 M3BECTHBIM MAacCOBBIM JIOJISIM XHUMHYECKUX 3JIEMEHTOB, IPOAYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BELIECCTB;



c(hOpMHUPOBAaHHOCTh YMEHHWH: TPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHUBATh C TIO3MIUN
AKOJIOTHYECKOW O€30MacHOCTH TMOCTENCTBUS OBITOBOW M IPOW3BOJCTBEHHOHN MEATENFHOCTH YEIOBEKa,
CBSI3aHHOHM C TepepabOTKOW BEIECTB, UCIOJIb30BaTh MOJYYCHHBIC 3HAHUS JUIS TMPUHSATHS TPAMOTHBIX
pelieHuit mpo0ieM B CUTYaIUSIX, CBA3aHHBIX C XUMUCH;

c(hOpMHUPOBaHHOCTh YMEHHH: CaMOCTOSITENFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
SKCMIEPUMEHT (IIOJIyYeHHE W W3YyYEeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KAUYeCTBEHHBIE pPEAKINU
YIJIEBOJOPO/IOB PA3IMYHBIX KJIACCOB U KHUCIOPOJCOICPXKAIIUX OPTaHWYECKUX BELICCTB, PEIICHHE
AKCMEPUMEHTABHBIX 3a/lad IO PACIIO3HABAHUIO OPTaHWMYECKWX BEIIECTB) C COOIIOJCHWEM MPaBHI
Oe3omacHOTO OOpalIeHHs C BeIIeCTBAaMH H JabOopaTOpHBIM 00OpymOBaHHWEM, (OPMYyIHUPOBATH IIETh
UCCJICJIOBAHUS, TNPEACTABIATh B PA3IMYHONW (opMe pe3yibTaThl 3KCICPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX IOCTOBEPHOCTH;

c(hopMHUPOBaHHOCTh YMEHUH:

coOJFOaTh TMpaBWJIa HKOJIOTUYECKH IIEJIECOO00pAa3HOTO TOBEJACHUS B OBITY H  TPYJIOBOH
JIEATETFHOCTH B IIEJIIX COXPAHECHHS CBOETO 37I0POBBS, OKPYKAIOIIEH IPUPOTHOMN CPEIIbl U TOCTIDKCHUS €€
YCTOMYMBOI'O Pa3BUTHSI;

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JCUCTBUS Ha JKHUBBIE OPraHU3MBl OINPEICIEHHBIX
OpTraHUYECKUX BEIIECTB, MOHMUMAs CMBICI Tokasarens [1J1K;

aHAM3UPOBATH 11eNIeCO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKUX BEIIECTB B TIPOMBIIINIEHHOCTH U B
OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh YMEHHI1: OCYIIECTBIIATH IICJICHANIPABICHHBIN MOMCK XMMHYECKOW HH(pOpMAaIuu
B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas M ydeOHO-Hay4yHas JIMTEpaTypa, CPeJCTBa MacCOBOM MH(OpMaIuy,
WuTepHeT u npyrue), KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 WH(OpPMAIWIO, IepepadaTeiBaTh €€ U
HCIOJIb30BaTh B COOTBETCTBHHM C TIOCTABJICHHON yueOHOM 3a1auek.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O01as 1 HeOpraHHYeCKask XUMUSD) OTPAKAOT:

c(hOpMHUPOBAHHOCTH TMPEJICTABICHUH: O MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MMO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, O MECTE ¥ 3HAYCHUHN XUMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ poJin
B 00€CIICYCHUN YCTOHYMBOTO PA3BUTHS, B PEIICHUH ITPOOJIEM SKOJIOTHYSCKOM, SHEPIeTUYSCKON U IMUTIICBON
0e301MacHOCTH, B Pa3BUTHH MEIHIIMHBI, CO3JIJaHIMHM HOBBIX MAaTEpHAIIOB, HOBBIX MCTOYHHKOB DHEPTHH, B
00eCIeYeHnH PalMOHAIBHOTO MPHUPOJIOIIONIb30BaHUsA, B (POPMHUPOBAHHUM MUPOBO33PEHUS M  0OIIeH
KyJIbTYpHl HYEJIOBEKAa, a TAaKXKEe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
MIPUPOTHOU cpeae;

BJIAZICHUE CUCTEMOM XMMHMYECKHX 3HAHUHM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralOUIUE MOHSITHS —
XUMHAYECKHUH DJIEMEHT, aTOM, SAPO aToMa, W30TOIBI, dJIEKTPOHHAS 000j0YKa aTroma, S-, P-, d-aroMHbIe
opOUTaNM, OCHOBHOE W BO30YXIEHHOE COCTOSIHHS aTOMa, TMOpWAM3AINsS aTOMHBIX OpOWTaiei, WOH,
MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS, XHUMHUYECKas CBS3b
(xoBaneHTHAs, HOHHAS, METAJUTMIECKasl, BOJOPOIHAS ), KpUCTAIUTMYECKAsT PEIIETKA, XUMUYECKAsT PEaKITHs,
pacTBOp, DICKTPOIUTHI, HEAICKTPOIHTHI, JJICKTPOJMTHYECKAS ITHUCCOITHAIUS, CTEICHb IUCCOITHAITNH,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENh, BOCCTAHOBHUTEb, TEIUIOBOH A((EKT XUMHUYECKOH peakIuy,
CKOPOCTh XMMHYECKOU PEaKIINK, XUMHIECKOE PABHOBECHE; TEOPHH 1 3aKOHBI (TEOPHS AIEKTPOITUTHICCKOM
Jyccolanuu, nepuoandeckuid 3akoH JI.M. MeHnjeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSIHCTBA COCTABA BEIIECTB,
3aKOH JICHCTBYIONIUX MacC), 3aKOHOMEPHOCTH, CAMBOJIMUYECKUH SA3bIK XUMUH, MEPOBO33PEHUYCCKUE 3HAHUS,
JIeXKAIUEe B OCHOBE IMMOHUMAHHUS MPHYNHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBICHHI, COBPEMEHHBIC
MIPEACTABICHUS O CTPOSHUH BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUA O MEXaHM3MaX XUMUYECKUX pEaKUuh, TEPMOIMHAMUYECKUX U KUHETHYECKHUX
3aKOHOMEPHOCTSIX HMX MPOTEKAHUS, 0 XMMHYECKOM pPaBHOBECHH, PACTBOPAX W IUCIEPCHBIX CHUCTEMAX;
(dakTonornyeckue CBEJCHUS O CBONCTBaX, COCTaBe, IOJYYECHHH U OE30MacHOM HCIOJIh30BaHUH
BaXHCHIITNX HEOPTaHMUECKUX BEIIECCTB B OBITY M MIPAKTUICCKON JISATEIILHOCTH YEJIOBEKa, OOIIIX HayUIHBIX
MPUHIMIIAX XUMUYECKOT0 IPOU3BOJCTBA;

c(hOpMHUPOBAaHHOCTh YMEHMIA: BBIABISATH XapaKTEpPHbIE MPHU3HAKH MOHATHH, yCTAHABIMBATH WX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHS MIPU OMUCAHUU HEOPTAaHUYECKUX BEIIECTB U UX
MIpEeBpAaIlCHUN;



c(hOpMHUPOBAaHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY Ul COCTaBIE€HUs (OpMyIl
BEIIIECTB U ypaBHEHU I XUMHUUECKUX peaKInii, cucreMarudeckyro Homenknatypy (IUPAC) u TpuBnansHbie
Ha3BaHUS OTJEJIbHBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS OIPENENsTh BAJCHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKUX
3JIEMEHTOB B COCIMHEHMSIX, BUJL XUMUYIECKOM CBsI3U (KOBaJIEHTHAs, HOHHAS!, METAJITIMYECKasl, BOZOPOIHAs),
THUI KPUCTAUTNYECKOHN PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OpMHPOBAHHOCTH YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOIMCTB BELIECTB OT BHJIa XHMUYECKOH CBSI3H
U THINA KPUCTAJUINYECKOW pPEHmETKH, OOMEHHBI M JOHOPHO-aKLENTOPHBIH MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHI: KiacCH(UIMPOBATh: HEOPTaHMUECKHE BEHIECTBA MO0 HMX COCTaBy,
XUMHAYECKHE PEaKLUHU MO Pa3InUHbIM MPHU3HAKaM (UHCITy ¥ COCTaBY PEarupyIOLIUX BEIIECTB, TEIIOBOMY
3¢ deKTy peakunu, U3MECHEHHUIO CTETIEHEH OKUCIEHUS JIEMEHTOB, 00pPaTUMOCTH, YYaCTHIO KaTalnu3aTopa U
JpYyTHUE); CAMOCTOSTEIBHO BEIOMPATh OCHOBAHUSI M KPUTEPUH [T KilacCU(UKAIMN N3y4aeMbIX BEIIECTB U
XUMHUUYECKUX PEaKIIUil;

c(hopMHUPOBaHHOCTh YMEHHUSI PAaCKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHPOBATh €I0 CHCTEMAaTHU3UPYIOLIYIO, OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

cOPMHUPOBAHHOCTh YMEHHH: XapakTepH30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX DJIEMEHTOB mHepBoro—4eTBéproro nepuogos Ilepuoanueckoit cuctemel .M. Menneneena,
UCIIONB3Ysl MOHSTHUS «IHEPreTHYCCKHE YPOBHM», «IHEPreTHYECKHE MOAYpOBHH», «S-, P-, O-aTOMHbIC
opOuTaNNy), «OCHOBHOE M BO30OYXKIEHHOE DHEPreTHYECKHE COCTOSHHS  aToMay; OOBSICHATH
3aKOHOMCPHOCTHU U3MCHCHHUA CBOMCTB XMMHUYECKHX 3JIEMEHTOB U X COCIII/IHCHI/Iﬁ I10 II€puoaaM 1 rpymnmam
Ilepuonuueckoit cuctemsl [. . MenzaeneeBa, BaIeHTHbIE BO3MOXXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHUA X DJICKTPOHHBIX O6OHO“ICK;

c(hOpMHUPOBAHHOCTh YMCHHMIA: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA
BEHIECTB PAa3lMYHBIX KIACCOB, TOATBEP)KJIaTh CYIIECTBOBAHHUE T'E€HETHUYECKON CBS3M MEXAY
HEOPraHWYECKUMHU BELIECTBAMU C IIOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHML;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIHOCTh: OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
TIOCPEJICTBOM COCTaBIICHHsI 3JEKTPOHHOTO OallaHca 3THX PEaKIMi; peaknuii MOHHOIO OOMeHa MyTéM
COCTaBICHMsSI WX IMOJHBIX M COKpPAlIEHHBIX MOHHBIX YpaBHEHWH; peakUWd TUAPONN3a; PpeaklIui
KOMITJIEKCOO0pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA W AMIOMUHHS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYCCKHX PEaKIUi C
Y4ETOM HMX JHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep M3MEHEHMs CKOPOCTH XMMHYECKOW peakIuu B
3aBHCUMOCTH OT Pa3JIMYHBIX (aKTOPOB, a TAKXKE XapPAKTEP CMEIIECHHS XMMHUYECKOTO PaBHOBECHS IOJ
BITUSIHAEM BHEITHUX Bo3jaeicTBuil (mpunium Jle [llarense);

c(OPMHUPOBAHHOCTh yMEHHS XapaKTepPH30BaTb XHMHUYECKUE PEaKIMH, JeKallde B OCHOBE
NPOMBIIIEHHOTO TOJXYYEHHUs] CEPHOH KHCIOTHI, aMMHaka, oOIlIMe Hay4Hble MPUHIMIIBI XUMHUYECKHX
ITPOU3BOJICTB, HeHeCOO6pa3HOCTB IMPUMCHCHUA HCOPTraHNYCCKUX BEUICCTB B IPOMBINIJICHHOCTU U B 6BITy C
TOYKH 3pEHUS] COOTHOIIIEHHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTH BJIAICHHS CUCTEMOM 3HAHMH O METOAaxX HAyYHOTO TIO3HAHUS SIBICHUI PUPOIBI
— HaOoIeHNe, N3MEPEHHE, MOICTTUPOBAHNE, IKCIIEPUMEHT (PEaIbHBIN M MBICIIEHHBIN ), HCTIOIb3YEMBIX B
€CTCCTBCHHBIX HAayKax, YMCHHUA IPUMEHATH 3T 3HAHUSA IIPHU SKCIICPUMEHTAIIBHOM HCCJIICJOBaAHNHU BEUICCTB
U Uil OOBSICHEHHS XMMHYECKUX SBJICHHH, UMEIOIIMX MECTO B MPUPOJE, MPAKTUYECKON AEATEIHHOCTH
YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

C(I)OpMI/IpOBaHHOCTI) YME€HHA BBIABIATH B3aUMOCBA3bL XHUMHYCCKHUX 3HAaHUU C TIOHATHSIMH WU
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi Oojiee OCO3HAHHOTO NOHHUMAaHUS
MaTEepUAIBHOTO ETUHCTBA MUPA;

c(hopMUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C UCIOJIB30BAHUEM IMOHSATHN «MaccoBas IO
BEILIECTBA B PACTBOPE» M «MOJIIpHAsI KOHIIEHTPALHS»; MAacChl BEIECTBA MM 00bEMA ra3a 1o U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WM O0OBEMY OFHOTO M3 YYACTBYIOIIMX B PEAKLHUH BEIIECTB; TETIOBOTO
addexTa peakluy; 3HAYEHUs BOJOPOJHOIO IOKas3aTels PacTBOPOB KHUCIOT U IIEJIOYeil ¢ M3BECTHOM
CTENEHbIO AUCCOLMANNU; Macchl (00BbEMa, KOJMYECTBAa BELIECTBA) NPOIYKTa PEAKLUH, €CIU OIHO W3
HCXOJHBIX BEIIECTB AAHO B BHJIE pacTBOpa C ONpeneIEHHON MacCOBOM 0JIel pacTBOPEHHOIO BEIIECTBA
WIN 1aHO B M30BITKE (MMEET MPUMECH); TOTM BBIX0a MPOAYKTa peakunH; 00bEMHBIX OTHOILICHUN Ta30B;

c(OpMHUPOBAaHHOCTh yYMEHHUI: CaMOCTOATENBHO IUIAHMPOBAaTh M IPOBOAMTH XUMHUYECKHUM
SKCHEPUMEHT (IIpOBEIEHHE pEaKUUil HOHHOIO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOI'O COCTaBa



HEOPraHWYEeCKNX BEIIECTB, OTPeeNieHIe CPEIBI PACTBOPOB BEIIECTB C TIOMOIIBI0 HHINKATOPOB, N3yUEHUE
BIIMSTHHSI PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOH peaKIny, PEIIeHne dKCIIEPUMEHTABHBIX 33134
no TeMaMm «Metaiie» u «HemeTamns») ¢ coOoaeHreM mpaBuil 0e30MacHOro 00paieHus ¢ BelecTBaMU
U J1abopaTOpHBIM 000pyAOBaHKEM, (OPMYITHUPOBATH LENb WCCIEIOBAHUS, MPEICTABIATh B Pa3IUYHON
(hopMe pe3yNbTaThl PKCIIEPUMEHTA, aHATM3UPOBATH M OIIEHUBATH WX IOCTOBEPHOCTB;

c(hOpMHUPOBaHHOCTh YMEHHH: COONIOAATh IMpaBWJIa MOJB30BAHUS XHMHAYECKOW TMOCYHOH U
nabopaTopHeIM 000pyIOBaHMEM, OOpAIIEHUs] C BEUIECTBAMH B COOTBETCTBUM C WHCTPYKUMSIMU TIO
BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHYECKH I1EIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOHM NESATENFHOCTH B IENIAX COXPAHEHHUS CBOETO 3IO0POBBS, OKPYXKAIOMIEH MPHUPOTHOW Cpenpl U
JIOCTHXKEHHUS €€ yCTONYMBOIO Pa3BUTHSI, OCO3HABATH OMNACHOCTh TOKCHYECKOTO JEMCTBHUA Ha KUBBIC
OpTraHMU3MBI OTNIpeIeIEHHBIX HEOPTaHUYECKHUX BEILECTB, TOHUMas cMblch nmokaszarens [TK;

c(hopMHUPOBaHHOCTh YMEHHI: OCYIIECTBIATH IeIEHANIPAaBICHHBIHN TOMCK XHMHYECKOW HH(POpMaInn
B Pa3UYHBIX HUCTOYHUKAX (HaydHas W y4yeOHO-Hay4dHasi JIMTepaTypa, CPelCTBa MaccoBol MH(opMaIuy,
WnTepHeT u apyrue), KpUTHYECKH aHATU3UPOBATh XMMHUUYECKYI0 WHGPOpMAIUIO, MepepadaThiBaTth €€ u
HCIIOTB30BaTh B COOTBETCTBHUH C TIOCTaBJICHHOHN y4eOHOH 3a1auei.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
N KoJsmmuecTBO yacos
n/-n HaunMeHoBaHue pa3jesioB U TeM NPOrPaMMbl Beero Konrpoabubie  IIpakTHueckue
padoThI padoThI
Paznen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKO XUMHMHU
11 IIpenmeT oprannyeckoil XuMuu. Teopust CTpoeHuUs 8 1 1
opramyeckux coenuHeHwni A. M. bytneposa
Hroro mo paznemy 8
Paznes 2. YriieBonopoasl
21 [IpenensHBIE YTIIEBOAOPOABI — aJTKAHBI, IIHKIOATKAHBI 5
29 HermpenenpHbIe yrIeBOIOPOIBI: aTKEHBI, AlIKaTUCHEI, 14 1
AJIKUHBI
2.3 ApomaTHdecKue yriieBoI0poabl (apeHbI) 8
24 IIpupoaHbIe HICTOYHUKH YTIIEBOJIOPOAOB U HX 4
nepepadboTKa
25 ["anoreHnpou3BOIHBIC YIIIEBOAOPOIOB 4 1
Hroro mo paznemy 35
Pa3nen 3. Kuciaopoacogep:kamue oprannyecKue coeJHHEHHs
3.1 Cruptel. @eHon 11 1
32 KapOoHunbHBIE cCOeTMHEHUS: allbACTHIBI U KETOHBI. 21 1
Kap6onossie kucinoTsl. Ciioxxablie 3hupsl. JKups
3.3 VrieBoasl 9 1
Uroro mo paznemy 41
Paznen 4. A3oTcoaep:kaiue opraHudeckue coeTuHeHus
4.1 ‘ AmuHBI. AMUHOKHUCIOTHL. benku 12 1 2
Hroro mo pasneny 12
Paszpnen S. BeicokoMoJIeKYIsIPHBIE COCAUHEHUSA
5.1 ‘ BricokoMouneKynsipHbIE COETUHEHNS 6 1
Hroro o pasaeny 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 7




11 KJIACC

KoanuecTBO YyacoB
Ne i/ HaumenoBanue pa3aesioB M TeM NPOTrPaMMbl Beero Kontpoanubie  IIpakTuyeckue
padoThI padoThI
Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crtpoenue aroma. [lepuoanueckuii 3aKoH u
11 Ilepnoamueckas cucTeMa XUMHIECKHAX DJIEMEHTOB 9
. . MenneneeBa
1.2 CrtpoeHue BemecTBa. MHOrooOpasue BeIecTB 11
1.3 XUMUYECKHE PEaKITIH 19 1 3
Hroro mo pasneny 39
Paznen 2. Heopranuyeckasi XuMusi
2.1 " Hemerammsi 31 1 | 3
2.2 . Meraus 23 1 | 2
Hroro mo pasneny 54
Paznen 3. Xumus u s;Ku3Hb
3.1 ‘ MeTopl TO3HAHUS B XMUMUAN. XUMHUS U )KU3HD 9 ‘
Hroro o pasneny 9

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 ‘ 8










