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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUU Ha YpOBHE CpeaHEro ooOmiero odpasoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHM K pe3ysIbTaTaM OCBOCHHUsI (peepanbHOi 00pa30BaTEIHLHOM MTPOTrPAMMBI CPETHETO OOIIETO
oOpaszoBanus (POII COO), npeacrasneHHbix B OenepanbHOM rocyaapcTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, c¢ yu€rom Konmenmuu mnpenojgaBaHus y4eOHOro TmpeaMeTa «XHUMHSI» B
oOpa3oBaTeNbHbIX  opraHu3auusax  Pocculickoit =~ @enepanuu,  peaU3ylolMX  OCHOBHbBIE
o0Opa3oBaTellbHbIE MPOTrPaMMbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHUS BOCIUTAHUSA B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0/IOB K pa3pabOTKe MPOrpaMMbl 10 XMMHUH, K ONPEACTICHUIO O0IIeil cTpaTeruu
00y4yeHMsI, BOCIIUTAHUS U Pa3BUTHs OOYYaIOLIMXCSl CPEACTBAMHU y4eOHOro npeamera «XuMus» s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHUenTyaiabHble mojioxenus OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LeJed, COIepKaHMsl, pe3ysbTaTOB OOy4YeHHMs U TpeOOBaHUN K YPOBHIO
[IOJATOTOBKU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHue, MOIy4aeMOe BBIITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3aluy,
ABJIIETCS HEOThEMJIEMOM 4YacTbl0 HX 00pa30oBaHHOCTH. OHO CIY)KUT 3aBEPLIAIOLIUM ATAloM
peanu3alMd Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIHOYEBBIX LEHHOCTEH, MpPUCYLIUX
LEJIOCTHOW CHUCTEME XMMHUYECKOTro oOpa3oBaHMs. OTH IIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB
npupobl, GOPMUPOBAHUS MHUPOBO33PEHMSI U OOILEH KyJIbTYphl YEJIOBEKA, a TaKKe HKOJIOTHUYECKU
000CHOBAHHOI'O OTHOLIEHUSI K CBOEMY 3JIOpPOBBIO U NPUPOAHON cpexae. Peanusyercs xumumueckoe
oOpa3oBaHue OOyYaroOIUXCs HAa YPOBHE CpeAHEro obmero oOpa3oBaHUS CPEACTBAMU Y4eOHOIO
npeaMera «XUMHUA», COAEPKaHUE M MOCTPOEHUE KOTOPOro ONPEEICHbI B IPOrpaMMe MO0 XUMUU C
yu€TOM crieHU(pHUKHA HAYKU XUMHUM, €€ 3HAUE€HUS B MO3HAHUM IPUPOABI U B MaTEpUATbHOM KU3HU
oOuiecTBa, a TakKkKe € y4y€TOM OOIIMX MLeJledl U MPUHIMIIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMHS KaK 3JI€MEHT CHUCTEMbI €CTECTBEHHBIX HAyK HIpaeT 0coOyi pojb B COBPEMEHHOM
UBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MarepuaiabHOM KyiabTypbl. OHa BHOCUT CBOH BKJIJ B
(opMHUpOBaHKE PALIMOHATBHOIO HAYYHOI'O MBIIUIEHMS, B CO3/IaHUE LIEJIOCTHOIO IPEACTaBIECHUS 00
OKpY’KaloIIeM MHUpE KaK O €UHCTBE MPUPO/IbI M YETOBEKa, KOTOpoe (GopMUpyeTcs B XMMHUU Ha OCHOBE
MOHMMAHUS BELIECTBEHHOTO COCTaBa OKPYXKAIOILErO0 MHUpPA, OCO3HAHMSI B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOAEHUCTBYSl C JPYTUMHU €CTECTBEHHBIMH HAayKaMHU, XUMHS CTajla HEOThEMIIEMOM
Y4aCThI0 MHPOBOH KYJbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPYAa U KM3HM KaXJI0TO 4JeHa
oOuiectBa. CoBpeMeHHass XMMMsI KaK HayKa CO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHUI
HalpaB/IeHa Ha pelleHre II00albHbIX MPOOJIEeM YCTOHUNBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTHUECKOH, MUIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbl 310POBBS.

B coorBercTBMM ¢ 0OmMMM LEIAMH M NPUHIMIIAMH CPEIHEro o0OLero o0pa3oBaHMS
conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHb H3yuU€HUS]) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO HOJATOTOBKY OO0YyYaloIUXcs, HEOOXOIUMYI0 MM s
BbIPa0OTKM MHPOBO33PEHUYECKHX OPHUEHTUPOB, YCIELIHOTO BKIIOYEHUS B JKU3Hb COLUYMA,
IPOI0JDKEHHs 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisifolIMMHU MpeaMeTa «XUMUs» SBISI0TCS 0a30Bble Kypchl — «OpraHuyeckas XuMus» u
«O01mas 1 HeopraHuyecKkasi XMMHA», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: cUCTe€Ma 3HaHUIl 10 HEOPraHMYEeCKONW XMMHUU (C BKIIOYEHHEM 3HAHUU U3
oOmiell XUMHM) U OpraHn4Yeckol XuMuu. POpMHUPOBAHUE AAHHOW CHCTEMBbI 3HAHUI NpPU U3YUYEHUHU
npeaMera 00ecreyuBaeT BO3MOYKHOCTb PACCMOTPEHHUs BCEro MHOI000pasusi BELIECTB HAa OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranuueckas xumus» U «OOmas u HeopraHUYecKas
XUMHSA» C(HOPMHUpPOBAHA B MPOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOIO MOAXO0JA K H3Y4YCHHUIO
yueOHOro Mmarepuasia MU OO0YyCJIOBJI€HA HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpEACHEHHBIX TEOPETUYECKUMX YpOBHsSX. Tak, B Kypce OpraHM4eCKOM XHUMHUHU BEILECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHMSI OPraHMUYECKUX COEIMHEHUH, a TaKkKe
Ha YPOBHE CTEPEOXHMMHUYECKUX U JIEKTPOHHBIX MPEACTaBIEHUN O CTpoeHHH BeulecTB. CBeneHus o0



U3y4aeMbIX B Kypce BEILeCTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKU
aKTHUBHBIX COEIMHEHMH. B Kypce opraHmyeckoil XMMHUU TMOIY4alOT pa3BUTHE CHOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHMs MEpPBOHAYAIBbHBIC MPEICTABICHUS O XUMHYECKOH CBA3H,
KJIaCCU(UKALMOHHBIX TpPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHHUS, O
XAMHUYECKOW PEaKLUU.

[Ton HOBBIM yriioM 3peHUs B mpeameTe «XuMHsS» 0a30BOr0 ypOBHS paccMaTpHUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETHUECKUI MaTepuan |
dakTosornyecKue CBEACHHUS O BEIIECTBAX W XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mass U HeopraHudeckas XHUMHS» OOYJaroIIUMCS MPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYeHHE NEPUOJAMYECKOr0 3aKOHA C OOIIETEOPEeTUUECKUX U METOAOJIOTHYECKHUX IMO3UIUH, TIy0xe
MOHSITh HCTOPUUYECKOE M3MEHEHUE (YHKIMI 3TOTO 3aKOHAa — OT 00O0OMIArONICH 10 OOBICHSIONICH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, MX COCTAaBE, CTPOEHUH, CBOMCTBAX H
MIPUMEHEHNHN, a TAKXKE O XMMHYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononssercsd B Kypcax 10 u 11 knaccoB asieMeHTaMu Coiep KaHts, UMEIOIMMHU KYJIbTYPOJIOTHUECKU
U IPUKIIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C JAPYTUMH
HayKaMH, pacKpblBalOT €€ pojb B IIO3HABATEIbHOM M IMPAKTUYECKON JESTENbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTHUECKUX
IPWIOKEHUH XHUMUH, [OMOTAalOT BBITYCKHUKY OPHEHTHPOBATHhCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MPoOIeMax, CBA3aHHbBIX C XUMHUEH, KPUTUYECKU OCMBICIINBATh HH(GOPMAIUIO U IPUMEHSThH
e€ g TONOJHEHHA  3HAHWM, pPELIeHUS  HMHTEJUIEKTYalbHBIX M SKCIEPUMEHTAIBHBIX
HCCJIEIOBATENLCKUX 3a/1ad. B 1enom coxepkanue y4eOHOTO mnpeamera «XUMUs» JaHHOTO YPOBHS
U3YYEHUS OPUEHTHPOBAHO Ha (POPMUPOBAHME Y OOYHAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI AJIS
noHuMaHus ¢Qumocopckux uACH, TaKUX Kak: MaTepUaJbHOE E€IUHCTBO HEOPraHHMYEeCKOro u
OpraHMYECKOr0 MHUpPa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM M CTPOCHUEM,
MI0O3HABAEMOCTh TPUPOJHBIX SIBICHUI MYTEM SKCHEPUMEHTA U PELICHUS MNPOTUBOPEUUM MEXKITY
HOBBIMH (paKTaMH H TEOPETHUYECKUMH NPEANOChUIKAMH, OCO3HAHUE pPOJIM XUMHHA B DELICHUU
9KOJIOTHUECKUX MpoljeM, a Takke MpodsieM CcOepekeHHs] SHEPreTHYEeCKUX PEeCcypCcoB, ChIPbS,
CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane pemieHus 3aaad BOCIMUTAHUS, PA3BUTUS U COLMAIU3ALMM OO0YJarOIUXCS MPUHSATHIE
IpOrpaMMOl MO XUMHUHM TOJIXOJbl K OINPEACICHUI0 COAEpPKAHMUS M TOCTPOEHUs IperMera
npeaycMaTpuBaloT (OPMHUPOBAaHME YHHMBEPCAJIBHBIX Y4eOHBIX JEWCTBUI, HMeLIMX 0a3oBoe
3Hau€HUE JUIS pa3IMYHbIX BHUJIOB JIEATEIbHOCTU: PELICHUs MpoOeM, MOUCKa, aHalu3a U 00paboTKu
uHpOpMaLlUK, HEOOXOAUMBIX Ul NPHOOPETeHHs ONbITa MPAKTHUYECKOH M MCCIEeN0BATENbCKON
JeSITeIbHOCTH, 3aHUMAIOIel Ba)KHOE MECTO B TIO3HAHUU XUMHH.

B nmpakTuke mpenosaBaHus XMMUM Kak Ha YPOBHE OCHOBHOT'O OOIEro oOopa3oBaHMsl, TaK U Ha
YPOBHE CpeHET0 O0IIero 00pa30BaHus, IPU ONPEIEICHUN COIEPKATEIBHON XapaKTEPUCTUKH Lesel
W3Y4YEHHs IIpeIMeTa HAlpaBICHUEM IEPBOCTENIEHHOW 3HAYUMOCTH TPAJUIMOHHO IPU3HAETCS
(GbopMUPOBaHHE OCHOB XUMHYECKOW HAyKM Kak o00JIaCTU COBPEMEHHOIO0 €CTEeCTBO3HAHUS,
IIPAKTUYECKON AESITEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKHU 3pEHUS TaKOM MOJXOJ K ONpENelIeHHIO Leleld U3ydeHHs IpeaMeTa SBIsSeTCs
BIIOJIHE ONPABJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS IIaBHBIMU 1IEJIIMU U3YUEHUS IIpeaMeTa « XUMHUs» Ha 6a30BOM
ypoBae (10 —11 ki1.) ssBRsIIOTCS:

e (GOopMHUPOBAHHE CUCTEMbBI XUMUYECKUX 3HAHUN KaK BaXKHEUIIIEH COCTABIISIOIIECH €CTEeCTBEHHO-
HayYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBble MOHATUS, PyHIaMEHTAJIbHbIE
3aKOHBl U TEOPUM XUMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHE U IOHUMAaHHE CYHUIHOCTHU
JOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHE C HCTOpUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

e (QopmupoBaHHE U DPA3BUTHE NPEICTABICHUNH O HAYYHBIX METOJAX IO3HAHUS BELIECTB U
XUMHUUYECKHUX peaklui, HEOOXOUMBIX Ul TPUOOPETeHNs] YMEHU OPUEHTUPOBATHCSI B MUPE
BEUIECTB U XHMMMUYECKUX SIBJIICHUH, HMMEIOIIMX MECTO B MPUPOJE, B NPAKTUUYECKOH H
IMOBCEAHEBHOM XKU3HU;



® pa3BHUTHE YMEHUU M CIIOCOOOB ACSITEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U OOBSICHEHUEM
XUMHUYECKOT0 SKCTIEPUMEHTA, COOITIOIEHUEM ITPABHIT 0€30IIaCHOTO OOpAIIEHHS C BEIIIECTBAMH.

Hapsiny c¢ sTuMm, conepkaTelbHas XapaKTepUCTHKA IleJied M 3a7ad M3y4eHHus IpeaMera B
nporpaMMe Mo XUMHH YyTOYHEHA W CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMU NMPUOPUTETAMH B
cucteme cpeaHero oomiero oopasoBanus. CerofHs B IPENOAaBaHUM XUMUU B OOJbILIEH CTENEHU
0THaéTCsl MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COJAEpKaHMs 0O0yueHUs,, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHU3aliy, BIaCIOIero He HabopoM 3HaHUH, a
(GYHKIIMOHATBHOU IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU ¥ YMEHUSMHU aKTHBHOT'O TIOJYYSHUS 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HM JUIsl pEIICHUS TPAKTUUYECKHX 3a/1au.

B cBsi3u ¢ 3TUM NpU U3yYSHUH MpeaMeTa «XUMUs» JTOMUHHUPYIOIIEe 3HAYCHHE MPUOOPETatoT
TaKHe LEeH U 33]]a4, KaK:

ajanTtanyus oOy4yaromuXcst K YCIOBHSM JAMHAMHUYHO Pa3BUBAIOLIETOCsS MHpa, (HopMHupoBaHUE
MHTEJJICKTYaJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KM3HEHHBIX CHTYAIlHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX NPUMEHEHHEM;

dbopMUpOBaHHE Y 00YYAIOIIUXCS KIIOYCBBIX HABBIKOB (KITFOUEBBIX KOMIETCHIIHI), WMEIONTUX
YHHUBEpCaIbHOE 3HAUCHHE JJISl PA3IUYHBIX BUJOB JACSITEILHOCTH: PEIICHUs MPo0ieM, IOUCKa, aHaIn3a
u 00paboTkKM WHPOpPMAIUU, HEOOXOJMMBIX JUIsi MPUOOPETCHHS ONBITA ACSITEIBLHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B IMO3HAHUU XUMHUH, a TAaKXKe JUIS OIEHKU C IMO3ULUN 3KOJIOTHYECKOU
0€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB M XMMUYECKUX IPOLIECCOB HAa OPraHMU3M 4EJIOBEKa U
MPUPOJIHYIO CPEAY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH
0o0y4Jaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHHS 10 XUMUU B
COOTBETCTBUHU C >KH3HCHHBIMU IOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIE
TEXHOJIOTHH JJIs MOMCKAa U aHalIu3a Y4eOHON M HAyYyHO-TIONMyJSpHOH HMH(OPMALUA XUMHUYECKOTO
COJIepKaHus;

dbopMupOBaHHE W PA3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATUBHOIO M JIOTUYECKOTO MBIIUICHUS,
HAOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
[PU IJIAHUPOBAHUH U MTPOBECHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y 00YyYaIOIUXCsl YOSKIEHHOCTH B TYMAaHUCTUYECKON HANpPABIEHHOCTH XUMUH, €€
BaXHOU POJIM B PEHICHUU TTI00aTbHBIX MPOOIEM pallMOHATFHOTO MPUPOAONONBE30BaHMUS, TIOTIOTHEHUS
HHEPreTUUECKUX PECYPCOB U COXPAHEHUs MPUPOIHOIO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
OepeXHOr0 OTHOILIEHUS K TMPHUPOJE U CBOEMY 3/0pPOBbIO, a TakkKe MPHOOPETEeHHs OIbITa
WCIIOJTb30BaHUS TIOMYICHHBIX 3HAHHUH TSI IPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C
XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM mutane cpeiHero oo1ero oopa3oBaHus MpeaMeT «XuMHs» 06a30BOr0 YPOBHS BXOAUT
B COCTaB MpeIMeTHOM 06nacTi «EcTecTBeHHO-HAYYHBIE TPEMETHI».

O011ee uncio 4acoB, OTBEAEHHBIX U1 U3YUEHUS XUMUHU, Ha 6a30BOM YPOBHE CPETHETO OOILIEro
oOpa3oBanus, coctanisieT 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henenio), B 11 kmacce — 34 gaca
(1 gac B HezemIO).

COJAEPKAHUE OBYYEHUSA

10 KUIIACC
OPTAHNYECKASA XUMUSA
Teopernyeckne 0CHOBbI OPraHU4YeCKOH XUMHHU
IIpeameT opraHnYecKOr XUMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MIOJYYEHUH HOBBIX
BEUIECTB M MaTepuajoB. Teopus CTpOEHHs OpraHnyeckux coenuHeHud A. M. bytneposa, eé
OCHOBHbIe ToJIOKeHUsA. CTpyKTypHbIE (POPMYJIbl OPraHUYECKUX BEIIECTB. [ 'OMOJOTHS, U30MEpHS.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX — OAVMHAPHBIEC U KPATHBIC CBS3H.
[IpencraBinenue o kinaccuukanuu opraHudeckux BeulecTB. HomeHknaTypa opraHMYecKHX
COEIMHEHUN (CHCTEMATHYECKas) U TPUBHAJIBHBIE Ha3BaHMUS Ba)XKHEHWIIUX IPEACTABUTENEH KJIacCOB
OpPraHNYECKHUX BEIIECTB.



DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M HX MPEBpAlllCHHI: O3HAKOMJIEHUE C
o0Opa3liaMu OpPraHWYECKUX BEIIECTB M MaTepuajllaMd Ha HMX OCHOBE, MOJCIHUPOBAHHE MOJIEKYJI
OpPTaHMYECKUX BEIUIECTB, HAOIIOCHNE U OMHCAHHUE JIEMOHCTPAI[MOHHBIX OMBITOB IO MPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPU HArpeBaHWM (IIJIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBl: COCTaB U CTPOEHHE, TOMOJIOTWUYECKMH pan. MeraH u 3TaH — mpocTeiiiue
MPEJICTABUTENIN AIKAHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (pEaKlUH 3aMEIICHUS U TOPCHHS),
HAXO0XJICHWE B IPUPO/JIE, TOTYUCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHME, FOMOJOTUYECKHM psAl. DTUIEH U NPONUIIEH — MNpOCTEHIIne
MPEJICTABUTENIN QJIKCHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuud TUAPUPOBAHUSA,
rajioreHupPOBaHUs, TUIpaTallii, OKUCICHUS U MIOJTMMEPHU3ALIUN ), TIOJIyUeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MertunOyramueH-1,3: CTpoeHHE, BaKHEHWIINE XUMHUYECKHE
cBoMcTBa (peakuus noaumepusanun). [loydeHne CHHTETHYECKOTO KaydyKa U PEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALIETUIICH — MPOCTEUIIHI
MPEJICTAaBUTENIb AJTKWHOB: COCTaB, CTPOCHUE, (PU3NYCCKUE M XUMHYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUSA, TaJIOTEHUPOBAHUS, TUAPATALIUU, TOPEHUS ), TOIYYeHHUE U TIPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (U3HMYECKME M XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHM), TMOJY4YeHHE U MpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoUCmMEa (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NOJYYEHUe U
npumererue. TOKCUUHOCTH apeHOB. | 'eHeTHuecKast CBS3b MKy YTII€BOAOPOAAMH, IPUHAAICKAIIUMU
K pa3JIMYHBIM KJlaccam.

[TpupoaHbIe HCTOUHUKH YTIeBOI0pOAOB. [IpupoaHslii ra3 u nonytHele HedTaHbIe ra3bl. HedTh
u e mnpoucxoxacHue. CrocoObl mepepabOTku He(TH: TEPEeroHKa, KPEKWHT (TePMUYCCKHA,
KaTaJuTHueckuil), muponus. [IpoaykTsl nepepadboTku HeTH, UX IPUMEHEHHUE B MPOMBIILICHHOCTH U
B ObITy. KaMeHHBII yroib U MpoayKThl €ro nepepadoTKy.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHMS BELIECTB U HX IPEBPAIICHUI: O3HAKOMJICHUE C
oOpa3iaMu TUIacTMacc, KaydyyKoB WM pe3uHbl, kKowieknuu «Hedptb» u «YTOmb», MoIeIupoBaHUE
MOJIEKYJ YTJIEBOJOPOJIOB U TaJIOr€HOMPOU3BOIHBIX, TPOBECHIE IPAKTHUYECKON PaboThl: MOTyYCHHE
ATUJICHA W U3yYEHHUE €r0 CBOKCTB.

Pacuérnble 3agadu.

Brruucnenust mo ypaBHEHUIO XUMHUYECKON peaknuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIIeCTBa WJIH MPOAYKTA PEaKIMU M0 U3BECTHBIM Macce, 00BbEMY, KOTUYECTBY OJHOTO U3 UCXOTHBIX
BEII[ECTB WUJIU TIPOJIYKTOB PEAKIIUHN).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHbIe OHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOSHUE, PU3NIECKHUE U XUMUYECKUE
CBOICTBa (peakuuM C aKTHUBHBIMH MeETajUlaMH, TaJOT€HOBOJAOPOIAMH, TOpPEHHE), MPUMEHEHHE.
Bonoponubie cBS3M MEXIy MOJEKYJIaMH CIUAPTOB. JlelicTBHE MeTaHOJIa M ATaHOJIa HAa OPraHu3M
YeJloBeKa.

MHOroaToMHbIE CIIUPTHI. ITUIICHTIIMKOIb U TIIUIEPUH: CTpOEHUE, (PU3NUECKIE U XUMUUECKHE
CBOICTBa (B3aMMOJEICTBHE CO MICTOYHBIMU METAJIaMH, KaYeCTBEHHAs] peaklisd Ha MHOTOATOMHbBIE
cnupThl). JleicTBue Ha opraHu3M uernoBeka. [[pumMeHenue riniepruHa u dTHICHTITUKOIS.

@DeHOo: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMUYEecKue cBoicTBa. TOKCHMYHOCTH (peHoma.
[Tpumenenue denona.

Anpaeruipl U kemornsl. DopMaNbIeTrul, aleTalbIeTH/: CTPOeHUE, PU3HMUECKUE U XUMUIECKHE
CBOMCTBAa (peakluM OKHUCICHUS W BOCCTAHOBJICHHWS, KAUECTBCHHBIC PEAKIUM), TOJYICHHE W
MIPUMEHEHUE.

OIHOOCHOBHBIC TpEJEIbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsi U YKCYCHas KHUCIIOTHI:
cTpoeHHe, (pU3MYecKre U XMMHYECKHE CBONCTBa (CBOMCTBA, OOIIME IS KiIacca KHCIOT, PEaKIIs
sTepuUKAINN ), TOJIydeHHE U TpuMeHeHne. CTeapruHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENH
BBICIINX KapOOHOBBIX KHCIOT. MbIjIa KaK COJU BBICHINX KapOOHOBBIX KUCJIOT, HX MOIOIIIEe ACHCTBHE.

CrnosxHble 3¢upbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ uaponn3 cinoxHbIX 3¢upoB. JKupsbl.
I'uaponus xxupos. [Ipumenenue xupos. buosornueckas poib )KUPOB.

YrneBoapl: coctaB, Kiaccu(UKalMs YrieBoJAOB (MOHO-, AM- W TONIMcaxapuisl). [mroko3a —
MPOCTEHIINIA MOHOCAXapH/I: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbL, PU3NYECKHE U XUMHUUECKHE CBOMCTBA




(B3anmopetictBue ¢ runpokcugoM Meau(ll), okucienne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOXKEHHE TITIFOKO3bI), HAX0XKIEHHE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYECKask POJlb.
®dorocunre3. DpyKkTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemmonosza kKak npupoasble mnonuMmepbl. CTpoeHHe Kpaxmasla U LEJUTHOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJu3, KaYeCTBEHHAs PEaKLsl C UOJ0M).

OKcliepUMEHTAIbHbIE METOJIbl HM3YyYeHMsI BEIIECTB M HX IPEBpAIIECHUIN: IPOBEICHHUE,
HAOJIIOJIEHUE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHbBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHcIeHHE »dTaHoia oxcugoM wmeau(ll)), MHOroaroMHseIX CHUPTOB
(B3aumopericteue riuuepuHa ¢ ruapokcugom wmeau(ll)), ampaerunoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpokcumom menu(Il), B3ammopeiicTBue Kpaxmajia C HOIOM),
IPOBE/ICHUE NMPAKTHYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3a1aun.

Brruucnenus o ypaBHEHHIO XMMHUYECKON peakluuu (Macchl, 00béMa, KOJIMUECTBA HCXOTHOTO
BEIIIECTBA WJIM NMPOLYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3zoTcoaeprkalie OpraHu4ecKrue CoeInHEHHMs.

AMUHOKHUCIOTHl Kak amM(OTepHble OpraHudeckue coequHeHus. PU3nyecKue U XUMHUYECKHUE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe IMuKHa). buongoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benkn xak NpupoIHBIE BBICOKOMOJEKYJIApHBbIE coeAuHeHus. llepBuuHas, BTOpUYHAs U
TpEeTUYHas CTPYKTypa OeskoB. XHMHMYECKHE CBOIlCTBa O€NKOB: THIPOJIN3, JEHaTypalus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKH.

OKcliepUMEHTAIbHbIE METOJIbl H3YyYeHHsl BELIECTB M HX IpeBpallleHuil: HalOIoJeHue U
ONMCAHUE JIEMOHCTPAL[MOHHBIX OIBITOB: JIEHATypalusl OCJIKOB IpPU HArpeBaHWUM, LIBETHBIE PEaKLUU
OeNKOoB.

BbicokomoiieKkyIsipHbIE COeJUHEHHUS

OCHOBHBIE TOHATHS XHUMHUHU BBICOKOMOJIEKYJISPHBIX COEAUHEHUH: MOHOMEp, IOJUMeEp,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJEeKyasipHas Macca. OCHOBHbIE METO/bI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUHN — NOJIMMEpH3alMs U MOJIUKOH/IEH AU

OKCHEpUMEHTAJIbHBIE METO/Abl M3YYEHHUs BELIECTB M MX IPEBPALICHUN: O3HAKOMIJIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBs3€d IpU HM3Yy4EHMM opraHuudeckod xumuu B 10 kmacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BaHHE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHSITUH,
ABJIAIOIUXCSI CACTEMHBIMHU U1l OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBJICHHUE, Hay4HbI (akT, rUnore3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTe3, Kiaccu(uKkauus, MEepUOJNYHOCTb, HAONIONEHUE, H3MEpEHHEe, 3KCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusnka: mMartepus, SHEPrus, Macca, aToOM, JJEKTPOH, MOJIEKYJa, YHEPreTHUUECKUH YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3NUYECKHE BEIMYMHBI U €IUHUIIBI UX
U3MEpEHMUS.

buonorust: knerka, opraHuszM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelllecTBa (O€IKH, yIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMHTAHHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE W KOCMETHUYECKHE IpemnapaThl, MaTepuasibl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTuvyeckue OCHOBbI XUMMHU
XuMuyeckuit  anmeMeHT. AToM. Sapo aTtoma, W30TOMBL.  DJEKTpOHHAs  000JIOYKa.
DHEpPreTUYeCKue YpOBHH, MOIYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- smemeHTh. OCOOEHHOCTH
pacmpesieieHusi IEKTPOHOB MO OpOHTaIsiM B aroMaxX JJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DNeKTpOHHAS KOH(PUTYpAIIHs aTOMOB.



Ilepuonnueckuii 3akoH u lleprnoauyeckas cucreMa xumudeckux ieMeHToB 1. M. Menneneesa.
CBa3p mnepuoanueckoro 3akoHa u llepmoandeckoi cucTeMbl XUMHYECKHUX diaeMmeHToB [[. U.
MeHieneeBa ¢ COBPEMEHHOW TEOpPHEHl CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEIIECTB MO IPyMIaM U NEPUOAaM.
3HaveHHe MEPUOINUYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

CtpoeHue BeniecTBa. XuMuieckasi cBsi3b. Bubl XMMHUECKOH CBSI3U (KOBAJICHTHAsI HEMOJISIpHAS
U TIOJISIPHASI, MOHHAS, METAJUTMYECKast). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHON XUMUYECKOU CBSI3U
(0OMeHHBIH U TOHOPHO-aKIEeNTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTD. DNeKTpOOTPULIATEIbHOCTb.
Crenens okucieHus. MIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. TUMbl KPUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

ITonsaTne o nucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas n0Js
BEILECTBA B paCTBOPE.

Knaccugukanuss HeopraHMuecKux coequHeHud. HomeHkiaTypa HEOPraHWYeCKHX BEIECTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKAIIUX K PA3TIMYHBIM KIIACCaM.

Xumuueckass peakius. Kiaccupukanuss XMMUYECKMX peakUuil B HEOPraHUYECKOM H
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CkopocThb peakuuu, €€ 3aBUCHUMOCTh OT pPa3nuyHbIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumuueckoe paBHoBecue. PaKkTOpbl, BIMSIOIINE HA COCTOSHUE XMMUYECKOTO paBHOBecus. [IpuHImn
Jle llarense.

OnekTponuTrueckas auccouuanus. CwibHble W ciadble 3aeKkTposuThl. Cpema  BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCTepUMEHTAIbHBIE METO/IbI U3YUEHUs BEIIECTB U UX MPEBpAIICHUN: 1eMOHCTpaLUs TaOIuIl
«Ilepnoguyeckas cucrema xumuueckux odnemeHToB J[. M. MenpaeneeBa», u3ydeHue Moneneu
KPUCTAIIMYECKHUX PEUIETOK, HAOMI0IeHNE U OMMCAaHNe IEMOHCTPAIIMOHHBIX U IA0OPATOPHBIX OMBITOB
(pa3noxeHue MepokcHuaa BOAOPOJia B MPUCYTCTBUU KaTaau3aTtopa, OMpelelIeHHUEe Cpebl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOpa, pPEaKIMH HOHHOTO OOMEHa), MpOBEICHUE
npakTUYecKon padboTsl «BrusiHuE pa3nuHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOU PEAKIIHI.

Pacuérnble 3agaqu.

Pacu€tel Mo ypaBHEHHMSIM XHMHYECKHX PEAKLHI, B TOM YHCIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [lonoxxenne Hemeramnos B [lepuoanueckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MennieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NYECKHE CBOWCTBA HEMETAIJIOB. AJIOTPOUS
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CephI, a30Ta, pocdopa, yriepoaa
U KPEMHHS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOJICOIEPKALUX KUCIIOT, BOAOPOIHBIX COSAMHEHU).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue mertamioB B llepuoaunueckoii cucreme xuMuueckux anemeHtos /1. WM.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmme
¢dusnueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJEKTPOXUMUYECKUN DS HAMpPsDKEHUN
METaJUIOB.

XYMHYEeCKUEe CBOMCTBA BAXKHEUIITNX METANIOB (HATPUH, KaIHii, KabIIUH, MarHUN, aTlOMUHUH,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUMN.

OO6mmue criocoObl Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIIBHBIE METOAbI U3YUYEHHUS BEIIECTB U UX MPEBPALICHUI: U3YYCHUE KOJUICKIIUU
«MeTannsl U CIUIaBbI», 00pa3l0B HEMETAIIOB, PEIICHNE IKCIIEPUMEHTANBHBIX 3a/1a4, HA0MI0ICHUE U
OTMCaHUe JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCH/IA aTFOMUHHS C
pacTBOpaMu KUCIIOT | IIENI0YeH, KaYeCTBEHHBIE PeaKIIMK Ha KATHOHBI METAJUIOB).

Pacuérnbie 3aaun.



Pacuérsl Maccel BemecTBa mim 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00bEMY OTHOTO M3 YYACTBYIOIIUMX B PEAKIUM BEIIECTB, pacd€Thl Macchl (00BEMA, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Poip xumum B 00ecre4eHHUH 3KOJIOTUYECKOH, YHEPreTHUYeCKON M NHIIEBOW 0e30macHOCTH,
pa3sBUTHU MeULUHBL. [IoHSATHE O HAyYHBIX METO/IaX [MO3HAHUS BEIIECTB U XMMUYECKHX PEaKLUil.

[IpencraBiaenus 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJIYyYEHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHpE BENIECTB U MaTepUANIOB: BAKHEHIINE CTPOUTENBHBIE MaTepHAIIBI,
KOHCTPYKLIMOHHbIE MaTepuaibl, Kpackd, CTEKJIO, KepaMHuKa, MaTepuajbl M 3JIEKTPOHUKHU,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XuMUS ¥ 3[J0pOBbE YEJIOBEKA: MPpaBHJIa UCIIOIb30BAaHUS JIEKAPCTBEHHBIX NPENapaToB, MIpaBUia
0€30I1aCHOT0 MCIIOJIb30BaHMS MTPETapaToB OBITOBON XUMHUH B TOBCEHEBHOM JKU3HHU.

MesxnpeamMeTHbIe CBA3H.

Peanuzanus MexnpeaMeTHBIX CBA3E€HM NMpU M3Y4EHMM OOIIEH M HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIIIETCS Yepe3 UCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHATHUH, SBISIOMINXCS CUCTEMHBIMU JJISI OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO011e ecTeCTBEHHO-HAY4HbIE MOHATHUSA: HAay4yHbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIM3,
CHHTE3, Kilaccu(UKaIus, MepruoANIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, N3MEPEHUE,
SIBJICHHE.

Owusmuka: Marepus, HJHEPTUs, Macca, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOII,
pPalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYEeCKUH YpOBEHb, BEIIECTBO, TeNo, 00BbEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

Bbuonorus: knerka, opraHusM, 3KOCUCTEMa, OHocdepa, MaKpo- U MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BElIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHsI: XUMHUYECKasi MPOMBIIUICHHOCTh, METALTYPTusi, MPOM3BOJICTBO CTPOUTEIHHBIX
MaTepHasoB, CeJIbCKOX03HCTBEHHOE IPOU3BO/ICTBO, IUILEeBast IIPOMBIIIICHHOCTb,
(apmarieBTHYECKast TPOMBIILICHHOCTD, MPOU3BOJCTBO KOCMETHUYECKUX TPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaTe€pHUaJIOB, 3JEKTPOHHAS IPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHS OOYYAIOIIMMUCS ITPOTrpaMM
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METaNpeAMETHBIM U TpeaMeTHbIM). HayuHo-
METOJIMIECKONW OCHOBOM ISl Pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMM CPEITHETO
o011ero o0pa3oBaHUs ABISETCS CUCTEMHO-IEATEeIbHOCTHBIN MOAXO/I.

B cootBercTBUHM C CUCTCMHO-ACATCIIBHOCTHBIM TIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs BbIIETICHBI
CJICYIOIIHNE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIIUMUCA POCCHMCKOW TPaKIAHCKOM HISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH H CAaMOOTIPEICIICHUIO;

HAJIMYUEe MOTUBAILIUU K 00yUEHUIO;

[eJICHANTPABICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHUN JIWYHOCTH Ha OCHOBE KITFOYEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAaMH, TMPHCYIIMMH  IIEIOCTHOW  CHCTEME XUMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKON KYIbTYpPhl H CIIOCOOHOCTH CTaBUTH IIENIM U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» TOCTUTAIOTCS B €IUHCTBE yUeOHOU H
BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUUM C TYMAaHUCTHYCCKHMH, COLIHNOKYJIbTYPHBIMH,



JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH W HJICAIaMH POCCHICKOTO TPa)KAAHCKOTO OOIIeCTBa,
MPUHATHIMH B OOINECTBE HOPMAaMH W TIPAaBUJIAMH TIOBEIEHHUS, CIOCOOCTBYIONIUMHU IIpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS TUYHOCTH 00YYaIOIIIXCS.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MpeIMeTa « XUMUS» OTPAKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIBHON M TPAKTHYECKON JEATEIBHOCTH OOYYAIOIIMXCS [0 pealu3allid TPHUHSATHIX B
0011IeCTBE LICHHOCTCH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HAHUs OOYYAIOUUMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U OOS3aHHOCTEH, YBWKECHHS K
3aKOHY W MPABOMOPSIKY;

MPEACTABJIICHUS. O COIMAIBHBIX HOpPMax M IIpaBUJaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATEIBHOCTH NMPU CO3JaHUM YYCOHBIX IIPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATEIILHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CITOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHKY ¥ apTyMEHThI APYTHX MPU
aHaJIM3€ Pa3TUYHBIX BUJIOB YUCOHOU JIeATEIIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHUS K UCTOPHUIECCKOMY U HAYYHOMY HACIICIHIO OTCUYCCTBCHHON XUMHUU;

YBa)KEHUSI K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUHU M MPAKTUUECKOTO MPUMEHEHUS] XUMUH,
OCO3HAHHUS TOTO, YTO JOCTH)KCHHSI HAYKU €CTh PE3YJIbTaT JTUTCIIBHBIX HAOIIOICHUHN, KPOTIOTIMBBIX
9KCIIEPUMEHTANILHBIX TTOUCKOB, TOCTOSHHOTO TPY/Ja YYEHBIX U MIPAKTHKOB;

WHTEpeca U T03HABATEILHBIX MOTHBOB B TIOJTYYCHHUH H ITOCIICIYIONMEM aHAIH3e HHPOPMAIIH O
MIePEIOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIC C XMMHYCCKUMHU SIBJICHUSMH, U TIPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHWE U TIOCTYIIKM CBOMX TOBAPHUIICH C TO3UIHMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAaHUSA I[eHHOCTeH 370poBoro u Oe3omacHoro oOpa3a JKHU3HH, HEO00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOrofeHusl mpaBuil 0€30MacHOr0 0OpaIeHUs ¢ BEIIeCTBaMH B OBITY, TOBCETHEBHOM KU3HU U
B TPY/JOBOH JIeATEIHHOCTH;

MOHMMAaHHUS [IEHHOCTHU MPaBWJI HHIUBUAYATHHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBECHUS B
CUTYAITUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCNEACTBHA W HEMpPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOW  KOMIIETCHTHOCTH B  Y4eOHO-HCCIEAOBATEIBCKON  JIEATEIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PCIICHUW MPAKTUYCCKUX 334  COIHAILHOM
HAINPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUUEeCKOMY U3YyUYEeHUIO MPOdEeCcCuid pa3IMdIHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXCHHS K TPY/TY, JTIOASIM TPYyJia U pe3yiIbTaTaM TPYIAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATHHOW TpaeKTOpHH 0OpazoBaHUs, Oymyliei
npodeccuu W peain3alii COOCTBCHHBIX JKH3HCHHBIX ITUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTMYECKU 1IeTIECOO0PA3HOTO OTHOIICHHSI K TMPUPOJE, KAK HCTOYHHMKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAHUS TJIO00AJIBHOTO XapakTepa JKOJIOTUYECKUX MPOOJIeM, BIUSHHUS IKOHOMUYECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN Cpebl;



OCO3HAHMSI HEOOXOTUMOCTH HCIIOJNB30BAaHMS JOCTH)KEHUH XMMHUU IS PELICHHS BOIPOCOB
palMOHAIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOT'O HENPUATHUSA NEHUCTBUN, IPUHOCSILMUX Bpel OKPYXKAIOLIEH IPUPOJHOMN Cpelie, yMEHUS
IIPOTHO3UPOBAaTh HEOJIArONPHUATHBIE YKOJIOTMYECKUE MOCIENCTBUS MPEANPUHUMAEMbIX ACUCTBUIN U
IIpEeAOTBpalIaTh UX;

HaJIM4YUS  PA3BUTOrO OKOJOTMYECKOIO MBIIIICHUS, OJKOJOTMYECKONM KYJIBTYpPBI, OIIBITA
JIeATEIIbHOCTH DKOJIOTMYECKOM HAIIPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMHU B II03HABATEIILHOM,
KOMMYHHKaTUBHOH M COLIMAIBbHOM NpPaKTUKE, CHOCOOHOCTH M YMEHHUs AaKTHBHO IPOTHBOCTOATH
ueosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU ¥ OOLIECTBEHHON IIPAKTUKU;

NOHMMaHMA CHeuu(UKA XUMHHM Kak HayKd, oOco3HaHus e pomu B (opMuUpOBaHUH
PaLMOHATIBHOI'O HAYYHOI'O MBIIIJIEHUS, CO3aHNU LIEJIOCTHOT'O ITPECTABICHHS 00 OKPYKAIOLIEM MUPE
KaK O €IMHCTBE NPUPOABI U 4YEJIOBEKA, B IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHHUH
po0JeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexAEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHU [UIsI COBPEMEHHOM ULUMBUIM3aLUU: B €€
IYMaHHCTUYECKON HAampaBlIeHHOCTH M Ba)XHOW pOJM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOMN
KYJBTYpBl, PEUICHUH TJIO0ANBHBIX MPOOJIEM YCTOWYMBOTIO DPa3BHUTHSI YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIEBOM U IKOJOTMUECKOM 0€301MacHOCTH, B Pa3BUTHU MEAMLIMHBI, 00eCIIeYeHUN
YCIIOBHH YCIIEIIHOTO TPYAA U KOJIOTMYECKH KOM(POPTHOH JKU3HU KaXKOT0 4ieHa 00IIecTBa;

€CTECTBCHHO-HAYYHON  IPaMOTHOCTH: IIOHMMaHHUs  CYIIHOCTH  METOJOB  IIO3HAHWA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJB30BaTh IOJIy4aeMble 3HAHUS IS
aHanu3a U OObSCHEHU SBJICHUN OKPYKAIOLIEr0 MUPA M MPOMCXOJAIINX B HEM U3MEHEHUH, yMEHUs
Jies1aTh 00OCHOBAHHbBIE 3aKIIOYEHMS] HA OCHOBE HAYYHBIX (PAaKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS IS pellieHus NpodieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeCa K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax MpodhecCHOHATBLHOM 1S TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yiabTaTbl OCBOEHUSI YU4EOHOTo IpeameTa «XUMHUsS» Ha YPOBHE CPEIAHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JId q)OpMPIpOBaHI/ISI MHPOBO33PCHUA 06yqa101111/1xcsl MCKIUCHOUITIIIMHAPHBIC
(MexXmpenIMeTHbIE) O0IIeHayYHbIE MMOHSATHS, OTPAKAOIINE [ETOCTHOCTh HAYYHON KapTHHBI MUpa U
CHeHI/I(i)I/IKy MCTOOOB IO3HAHUSA, HCIIOJIB3YEMbIX B CCTCCTBCHHBLIX HayKaxX (MaTepI/ISI, BCIICCTBO,
DHEprus, BJICHHE, MPOIIeCC, CUCTEMA, HAYUHBIH (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCcaldbHble yueOHBbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHHUKATUBHBIEC, PETYISATUBHbIE),
obecneunBaronue (GopmupoBaHue (PyHKITMOHAIBHOW TPAMOTHOCTH M COIMATBHON KOMIIETCHITMH
o0OyJaromuxcs;

CITOCOOHOCTH 00yJaronuxcst HCTIOJIB30BATh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC YdeOHbIe IEHCTBUS B TO3HABATEILHON U COIMATBHOMN
IIPaKTHUKE.

MeranpenmMeTHbple  pe3yabTaThl  OTPAXKAIOT  OBJAJIEHUE  YHHUBEPCATHHBIMU  Y4EOHBIMH
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OBgi1ajieHHe YHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY el CTBUSIMMU:

1) 6a30BbIe JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENNbHO  (hOpMyNMHpOBaTh W  aKTyaJdU3UpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;



OIPEAEIIATH e JeATENbHOCTH, 33/1aBasi HapaMETPbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD
pEe3yAbTAThI AESITEIBHOCTH C IIOCTABICHHBIMH LIEISAMU;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAHMM MPUEMBI JIOTMYECKOIO MBIIIIEHUS — BBIIEISTH
XapakTepHble MPHU3HAKM TOHATUH W  YCTaHABIMBAThb MX  B3aUMOCBA3b, MHCIOJIbL30BaTh
COOTBETCTBYIOIIUE MMOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTMYECKHE PACCYKICHUS (MHIYKTUBHBIC, JAEIYKTHUBHBIE, [0 aHAJIOTUH), BBIABIATDH
3aKOHOMEPHOCTH M MPOTHBOPEYHs] B pPAaCCMaTPUBAEMBIX SBICHHAX, (HOPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

IPUMEHATh B IIPOLECCE IO3HAHUS, MCIIOJIb3yEMblE B XMUMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIM, IpeoOpa30BbIBaTh MOJEIbHbBIE MPEACTaBICHUS — XUMHUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMHu4eckast popMyiia, ypaBHEHHE XUMHUYECKOH PeakIMy — MPU PEHIeHNH YIeOHBIX M03HABATEIbHBIX
U TPAaKTUYECKUX 3a/ay, HPUMEHSATh Ha3BaHHbBIE MOJEJIbHBIE MPEJCTABICHUS [UIl BbIBICHUS
XapaKTEpPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

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

dopmynupoBaTh LEIM M 3a7ayd  UCCIIEAOBAHMs, MCIOJIB30BaTh IOCTaBJIEHHbIE U
CaMOCTOSITENIEHO c(HhOPMYTHUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIAQ/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M IPOBEIACHMUSI YUYEHUUYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOJII0JaTh 3a XOJOM IIpOLEecca, CaMOCTOSITEIBHO
IPOrHO3MPOBATh €ro  pe3ynbTar, (opMyIUpoBaTh OOOOIIEHHS U  BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUSA, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJETAHHON
pabore;

nproOpeTaTh OIBIT YUEHHUUECKOW UCCIIE0BATENILCKOM U MPOEKTHON NEeSTEIbHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PELIeHMs MPAaKTUYECKUX 3ajad,
IPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMSL.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MH(OpMAIUK (Hay4HO-IOMYJIspHas JUTeparypa
XUMHYECKOTO COJIEp’KaHus, CIpaBOYHbE MocoOus, pecypchl HWHTepHeTa), aHaIU3UpOBATH
UH(OPMALIMIO PA3JIMYHBIX BUAOB U (OPM IMPEJICTABICHUS, KPUTHUECKH OLIEHUBATh €€ J0CTOBEPHOCTh
Y HEMPOTUBOPEUNBOCTH;

dopMynupoBaTh 3ampochl M TMPUMEHATh pPAa3IMYHble METOJbl MHpPU TOHUCKE U OoTOOpe
uH(popMalnu, HEOOXO0AUMOI /1J1s1 BBITIOJIHEHUS YUE€OHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMaJbHYIO (GopMy MpeacTaBieHHs HH(oOpMaruu (CXeMsl,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH S3bIK B Ka4eCTBE CPEJCTBA MPHU paboTe ¢ XUMUYECKOH MHpOpMaruei:
IPUMEHSTh MEXIpeIMeTHbIe ((U3MuecKkue W MaTeMaTHYeCKHe) 3HAKH M CHMBOJBL, (HOpMyIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIISITHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJaBaTh BOINPOCHI MO CYIIECTBY 0OCYX/aeMOil TeMbl B XOJ€ AHajiora W/WIM TUCKYCCHUH,
BBICKa3bIBaTh UEH, POPMYIHUPOBATH CBOU MPEATIOKEHHSI OTHOCUTENIBHO BBITOJIHEHHSI IPEJI0KEHHON
3aJa4H;

BBICTYNIaThb C IPE3EHTALMEN pe3yJIbTaTOB ITO3HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BHIIOJHEHUH XUMHYECKOTIO IKCIEPUMEHTA,
NPaKTUYECKOH paboThl MO MCCIEIOBAHMUIO CBOMCTB HM3y4aeMbIX BEIINECTB, peau3ald y4yeOHOro
npoekta u (QopMyIMpOBaTH BBIBOJBI IO pe3yjlbTaTaM MPOBEAEHHBIX HCCIEJOBAHUN IYTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIeHUS U 0OMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:



CaMOCTOATCIIbBHO INUIAHUPOBATh W OCYHICCTBIIATL CBOIO IIO3HABATCIBHYIO JCATCIIbHOCTD,
ompenenssi e€ MeTM W 3aadd, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii  QITOPUTM JEMCTBUN TpU BBHIMOJHEHUM YYEOHBIX W HCCIEIOBATEIbCKHX 3ajad,
BBIOMpaTh HamOosee d(PPEKTUBHBIA CIOCOO UX PEHICHHS ¢ YYETOM TOJYYEeHHs] HOBBIX 3HAHHUHA O
BCIICCTBAX U XUMHNYCCKUX PCAKIHUAX,

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIPHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

Cc(OPMHUPOBAHHOCTh MPEICTABICHUI O XMMHYECKOH COCTaBIISIIOIIEH €CTeCTBEHHO-HAy4YHOM
KapTUHBl MHpPA, POJIM XUMHHM B TO3HAHUM SBICHHHA NPHPOIBI, B (DOPMUPOBAHMM MBIIUICHUS H
KYJIBTYpPBI INYHOCTH, €€ ()YHKIIMOHAJILHON IPAaMOTHOCTH, HEOOXOIMMOM JUIsl pELICHHsI TPAKTUYECKUX
3a[a4 ¥ 9KOJIOTHYECKH 00OCHOBAaHHOT'O OTHOILICHHUSI K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpejie;

BJIAJICHAE CUCTEMOW XMMHUYECKUX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAralOUINe IMOHATHUS
(XMMHYECKUI  3JIEMEHT, aToM, OJJEKTPOHHas 000JI0YKa aToMa, MOJIEKYJa, BAJCHTHOCTH,
3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHas (popMyiia (pa3BEpHyTas U COKpalEHHAas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, YIIepOAHbIN CKeNeT, PYHKIMOHANIbHAS IPYIINa, pajnuKal,
N30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO U a30TCOACpKAILNE
COEIMHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS]); TEOPUU
U 3aKOHBI (TeopHusl CTpOEHUs opraHuyeckux BemiecTB A. M. BytiiepoBa, 3aKOH COXpaHEHUsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SA3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHUS, JISKALUE B
OCHOBE MTOHUMAaHUs IPUYMHHOCTU U CUCTEMHOCTU XUMUYECKHX ABJICHUH, (DAKTOJIOTUUECKUE CBEICHUS
O CBOWCTBax, COCTaBe, MOJYYEHHMH M O€30IIaCHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKHUX
BEILIECTB B OBITY U NPAKTUYECKOH e TeTbHOCTH YeIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHUM BBISIBIATH XapaKTEpHbIE NPU3HAKU MOHSATHM, YCTaHABIMBATH UX
B3alMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATHS IIPU OIHMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XMMUYECKYK) CHMBOJIMKY Ui COCTaBIICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (HOpMysl OpraHMYeCKHMX BEUIECTB U
YPaBHEHHH XUMUYECKUX PEaKLMH, M3TOTaBIMBAaTh MOJEIM MOJIEKYJ OPTaHWYECKUX BELIECTB MAJIS
WJUTFOCTPALIMKM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMH YCTAHABIMBATh MPUHAMIEKHOCTh H3YYEHHBIX OpPraHUYECKUX
BEIIECTB 10 X COCTAaBY U CTPOEHMIO K ONpeAeIEHHOMY KiIacCy/Tpymnie COeAUHEHNH (YTIiIeBOAOPOIbL,
KHUCJIOPOA M a30TCOJEp)KALINE COEIMHEHMs], BBICOKOMOJEKYJISIpHbIE COEIUHEHMS), /JaBaTh UM
Ha3BaHUs 1o cucreMarudeckoil HoMmeHkiatype (IUPAC), a Taxke npuBOAUTH TpUBHAIbHBIE HA3BAHUS
OTJENIbHBIX OPraHWYECKUX BELIECTB (ITHJICH, NPOMMJIECH, aleTHJIEH, STUJICHIVIMKONb, TJIMLEPHH,
¢denon, hpopmanbaerua, alleTaabAeTua, MypaBbiHas KUCI0Ta, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCJIOTA,
CTEapHHOBAs KUCIIOTA, III0K03a, (PYKTO3a, Kpaxmall, LIeJUII0I103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEIsATh BUABl XMMHMUYECKOH CBS3M B OPraHUYECKUX
COEMHEHUX (OJJMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJ0XKEHHUS TEOPUU CTPOSHHS OPraHMYECKHUX BEIIECTB
A. M. bytnepoBa /1151 00bSACHEHHSI 3aBUCUMOCTH CBOWCTB BEILECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH
COXPAHEHHsI MACCHI BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUYECKHE
CBOICTBa THNHMYHBIX MpEJICTaBUTENIEN Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, TpPONWJIEH, aueTuieH, OyranueH-1,3, merunOyraguen-1,3, OGeH307, METaHOJ, STaHOI,
ATUJIEHTJIMKOJb, TJIMLIEPUH, (PEHON, aleTanbJeruji, MypaBbuHas W YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxMaJl, LeJIJII0103a, aMUHOYKCYCHAs KMCII0Ta), WITIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXy HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTE€PU30BaTh MCTOYHHMKH YIJIEBOJAOPOJHOTO CHIphs (HE(TH,
INPUPOJHBIN ra3, yroijp), cnocoObl MX MNEpepabOTKU W MPAKTHUECKOE NPHUMEHEHHE NPOAYKTOB
nepepadoTKH;



c(OpPMUPOBAHHOCTh YMEHUI MPOBOAHUTH BBIUYMCICHUS MO XUMHUYECKUM ypaBHEHHSIM (MacCCHI,
00BEMa, KOJIMYecTBa MCXOAHOTO BEUIECTBAa WM MPOJIYKTa PeaklMH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WJIU MPOJTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHUM BJIaJIETh CHCTEMON 3HAHMK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B XUMUU MMPU M3YyUCHHUH BEUIECTB U XMMHUYECKUX SIBIICHUH (HaOJIO/ICHNE,
U3MepeHHne, IKCIEPUMEHT, MOJIEIMPOBAHUE), UCIOJIb30BATh CHCTEMHbIE XMMHUYECKHE 3HAHUS IS
NPUHATUS PEUICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEHIECTBAMU U HX
IIPUMEHEHHUEM,;

c(OpPMHUPOBAHHOCTh yYMEHUU COONIOJATh TpPaBHIA TOJB30BAHUS XUMHYECKOH MOCYAOH U
1ab0paTOpHBIM O0OpPYIOBAaHUEM, a TAaKXKe IMpaBUiIa OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATb M  BBIMOJHATh XHUMHUYECKUHA SKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU, MOJYUYEHHE ATHWICHA W H3YUYEHHUE €ro
CBOICTB, KaUYeCTBEHHbIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JeHATypalus OCNKOB MpH HarpeBaHUH,
[[BETHBIC PEaKIIMK OCTTKOB) B COOTBETCTBUU C NIPABHIJIAMU TEXHHUKHU OE30MACHOCTH MIPHU OOPAIEHUU C
BelleCTBAMH U  JAOOPAaTOpPHBIM  00OPYIAOBAHHMEM, TMPEACTABIATh PE3YJIbTaThl XHUMHYECKOTO
IKCIIEPUMEHTa B (DOpME 3aITUCH ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U POPMYITHPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c()OPMHUPOBAHHOCTh YMCHHM KPUTHUYECKA AaHAJTU3UPOBATh XUMHUYECKYIO HWH(MOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYrux);

c(OpPMHPOBAHHOCTH YMEHHUH COOIOAATH MPaBUiIa SKOJIOTUIECKH 1EIeCO00pPa3HOr0 MOBEICHHS
B OBITY ¥ TPYJIOBOM JI€ATEILHOCTHU B IIENISIX COXPAHEHHS CBOETO 370POBbsI U OKPYKaIOIIEH MPUPOTHON
Cpenbl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHUS HA KMBBIE OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BellecTB, MmoHuMas cmbica mokazarens [1JIK, moscHATe Ha mpuMepax CrnocoObl YMEHBIIECHUS U
MPEAOTBPAIIEHUS X BPEIHOTO BO3JACHCTBUS Ha OpPTraHU3M YEJIOBEKA;

JUTsE O0y4aIOUINXCs ¢ OTPaHUYSHHBIMU BO3MOXKHOCTSIMU 3[IOPOBBS: YMEHHE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CJETBIX M CIa0OBUISAIIMX OOYYAIOIIUXCS: YMEHHE HCIOJB30BaTh pelbeHO-TOUCUHYIO
cucrteMy o0o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

11 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-HAY4HOI
KapTUHBl MHpa, POJIN XUMHUHU B IO3HAHUU SIBIEHUN NpPUPOIbI, B (OPMUPOBAHUU MBIIUICHUS U
KYJBTYpPBI INYHOCTH, €€ ()YHKIIMOHAJILHON TPaMOTHOCTH, HEOOXOIUMOM JUIsl peIICHHsI TPAKTUYECKUX
3aJa4 ¥ 2KOJIOTHYECKH 00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOAHOM cpele;

BIIaJICHUE CUCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJArarolUe IMOHATUS
(XMMUYECKHUI 3J€MEHT, aToM, U30TOl, S-, p-, d- BJIEKTPOHHbIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIpHBIN 00BEM, BaJICHTHOCTB, JIEKTPOOTPHUIATEIBHOCTD, CTETNIEHb OKUCIICHUS, XUMHUECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMYECKasl, BOAOPOJHAs), KPUCTAJIMYECKas peII€TKa, THUIIbI
XUMUYECKHUX PEaKLMii, paCTBOP, DIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAs JUCCOLUALU,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOM peakly, XUMHUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOPHS ANIEKTPOIUTHUECKOH Jrcconnaum, nepuoanueckuii 3akon /1. 1. Menaeneesa, 3akoH
COXpPAaHEHHsI MacChl BEIECTB, 3aKOH COXPAHEHHs W IPEBPALICHUS SHEPrUU IPU XUMHYECKHUX
PEaKIMAX ), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMUH, MUPOBO33pPEHUYECKHE 3HAHUS, JISKAIINe B
OCHOBE IMOHUMAaHUs IPUUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIIEHUH, (DaKTOJIOIMUECKHE CBEJICHUS
O CBOWCTBaX, COCTaBe, MOJY4YEHUH U O€30IacHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPTaHWYECKHX
BEIIECTB B OBITY M MPAKTUYECKOU EATEIHHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpHbIe NMPU3HAKH MOHATHUH, YCTaHABIMBATH UX
B3aUMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOINE IMOHATHS IIPHU ONIMCAHUN HEOPraHNYECKHUX BEIECTB U
UX MPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsS COCTaBICHUS (HOpMYyIT
BEIIECTB M YpPAaBHEHMH XMMHUYECKHMX peakiuil, cucrematnueckyro HomeHkiarypy (IUPAC) u



TPUBUAIBHBIE HA3BaHUS OTICIIBHBIX HEOPraHWYECKUX BEIISCTB (yrapHbI ra3, YIICKUCIBIA ras,
aMMHUaK, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJa, MUPUT U APYyrue);

c(OpPMUPOBAHHOCTh YMEHUH OMpPENeIsITh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
9JIEMEHTOB B COEJIMHEHHUSAX DPA3JIIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
MeTaJUIMuecKasi, BOJOPOJHAs) B COCAMHEHUSX, THUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIIpHAs, HOHHAs, METaJUIMYECKas), XapaKTep Cpe/bl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKHUX BEILIECTB 10 UX
COCTaBY K OTMpeACIEHHOMY KIIACCY/TPYIIE COSAMHEHUN (ITPOCTHIC BEIIECTBA — METAJUTBI U HEMETaJLIIbI,
OKCHJIbl, OCHOBaHHUsI, KUCIIOTbHI, aM(pOTEPHbIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICT Tiepuoandeckoro 3akona /1. . Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIYI0, O0bSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
aneMeHToB 1—4 mepuonoB Ilepuoguueckoil cucteMbl XxuMuueckux annemeHToB [[. M. MeHnneneena,
UCTIONB3YS TIOHATHUS «S-, P-, d-2JIEKTPOHHBIC OpPOUTAINY, «IHEPTETHYECKHE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COCAMHEHUN IO MepuojaM u
rpynmnaMm [lepuoandeckoil cuctemMsl XuMUYECKUX 31eMeHTOB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTraHWYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHIE T€HETUUECKOU CBSI3U
MEXIy HEOPraHWYECKHMMH BEIIECTBAMU C IOMOULIBIO YPABHEHUN COOTBETCTBYIOIIMX XMMHYECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XUMHUYECKHUE PEAKIHH [0 pPa3IUnYHBIM
npu3HaKaM (YHCIy M COCTaBy PEarnpyroIIUX BEHIECTB, TEILNIOBOMY 3(P(PEKTy pPeakuu, H3MESHEHHUIO
CTETEeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKlUH, YIaCTUIO KaTaln3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISATh YPABHEHHUS PEAKIUUA Pa3IUYHBIX THIIOB, MOJHBIC U
COKpaIEHHBIC ypaBHEHUS peaKIMii HOHHOTO 0OMEHA, YYUTHIBAs YCIOBHSI, IPU KOTOPHIX 3TH peaklnuu
UIYyT 710 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKIIMU, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUU pPaCKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM pPEaKIUU OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiicTBus (npuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTEepH30BaThb XMMUYECKUE MPOLIECCHI, JIeXKAIUEe B OCHOBE
MPOMBIIIUICHHOTO  TIOJIYYEHHMsS] CEPHOW KHUCJIOTHI, aMMHaka, a Takke Cc(HOopMUPOBaAaHHOCTH
Mpe/CTaBlICHU 00 OOIIMX HAyYHBIX MPUHIUIAX M DKOJIOTUYECKUX MpoOlieMax XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYUCICHHS C HCIOIb30BAaHUEM MOHITHS «MacCcOBast
JIOJISI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XMUMHUYECKUX PEAKIHSIX, MaCChl
BellecTBa UM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJHOTO W3
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TEIIOBOTO d(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh TMpaBHWJIa TOJB30BAHUS XUMHYECKON MOCYI0M |
1abopaTOpHBIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUiIa OOpAIeHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh yYMEHUU IUIAHUPOBATh H  BBIMOJNHATh XHUMHUYECKUHA OSKCIIEPUMEHT
(pa3znoxeHue MepoKCcHIa BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMpeeleHHEe Cpeabl PacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIuu, PEaKiiui HOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKINK Ha Cyb(ar-, KapOoHaT- 1
XJOpPUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMam «MeTamibl»y 1
«Hemerannbl») B COOTBETCTBUH C MPaBUIIAMH TEXHUKH O€30MaCHOCTH P 0OpAIlIeHUH C BEIIECTBAMU
1 1a00paTOPHBIM 000PYIOBAaHUEM, MPECTABIATH PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe



3alMCH YPaBHEHUH COOTBETCTBYIOUIMX peakiuuil M (OpMyIMpoOBaTh BHIBOJBI Ha OCHOBE ATHUX
pE3YNITATOB,

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIo,
HOJTy4aeMyIO U3 Pa3HBIX HCTOYHUKOB (CPEICTBA MacCOBOM KOMMYHHUKAINH, IHTEpHET U APYTrHX);

c(OPMUPOBAHHOCTh YMEHUI COOIIOAATh IpaBHiIa SKOJIOTHUECKH LIEIeCO00pa3HOro MOBEICHUS
B OBITY M TPYZOBOH JICSATEIBHOCTH B IIETISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KAIOIIEH MPUPOIHON
Cpcabl, 0CO3HABAaTh OITACHOCTb BOSHGﬁCTBHH Ha JKUBBIC OpraHU3MbI OHpeI[eJIéHHBIX BCILICCTB, IIOHUMAas
cmbica mokazarens [1IK, moscHATE Ha mpuMepax CHOCOOBI YMEHBIICHUS W MPEAOTBPAICHUS HX
BPEIHOTO BO3/ICHCTBHUS Ha OPTaHU3M YEJIOBEKA;

JU1s1 00YYaIOMINXCS ¢ OTPAaHMYCHHBIMU BO3MOYKHOCTSIMU 370POBbS: YMEHHE ITPUMEHSTH 3HAHHS
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAaHHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CIIENBIX M CIa0OBUISIIMX OOYYAIOUIMXCS: YMEHHE HCIIONb30BaTh PEIbe(hHO-TOYCHHYIO
cucremy obo3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne - KoJunuecTBo yacos DJIEeKTPOHHbIE
w/n aMMEeHOBaHHe Pa31eJI0B M TeM IPOrpaMMBbl Beero  Konrponbmpie  Ipakriueckme  00pasoBaTesbHbIe
padoThI padoThI pecypcbl
Pa3nea 1. TeopeTruyeckue 0CHOBbI OPraHN4eCKOM XUMHH
11 [Ipenmer opranuyeckoit xumuu. Teopus CTpOEHUSI OPraHUYECKUX 3
coequHeHuii A. M. Byrieposa
Uroro no pazueny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YriieBOAOPOIBI — AJKAHBI 2
2.2 Henpenenbubie yraeBogopoabl: aJKeHbl, aJIKaAUEHbI, aTKUHbI 6 1
2.3 ApomaTH4ecKue yrieBoa0pOoabl 2
2.4 [IpupoaHbie HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3 1
Uroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeuHeHUs
3.1 Crnuptsl. Denon 3
3.2 Anbpaeruasl. KapOoHoBbie KUCIOTHL. C103KHBIE 3(UPBI 7 1
3.3 YrneBoabl 3 2
Wtoro no pazneny 13
Pa3nea 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ AMUHBI. AMUHOKUCTOTHL. benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 2




11 KUIIACC

Ne H Koan4yecTBO 4acoB DIeKTPOHHBIE
anMeHOBaHMe Pa3/1e/iOB U TeM MPOrpaMMbl
n/m Beero Kontposabnbie IIpakruyeckme  00pasoBaTebHbIe
padoTbI padoTbI pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1.1 Ctpoenue atomoB. [lepuoanueckuii 3akon u [lepuonuueckas cucrema 3
XUMHYECKHX deMeHTOB [. 1. Mennaeneena
1.2 Crpoenue BerecTBa. MHOrooOpasue BeIecTB 4
1.3 XUMHUYECKUE peakiiuu 6 1 1
Wroro no pazneny 13
Paznen 2. Heoprannuyeckasi XumMus
2.1 Mertamisl 6 1
2.2 Hewmetamnsr 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2
Uroro no pazpeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4
Hroro no pazneny 4
34 2 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KonuyecTBo yacos DJIeKTPOHHbBIE
/i Tema ypoxa Konrpoabnbie IIpakTnyeckue ard obpaszoBaTesbHbIe
Bcero U3YYEeHUsS
padoThI padoThI pecypchl
1 [Ipenmer oprann4eckoi XUMHUH, €€ BOSHUKHOBEHHE, pa3BUTHE U 1
3HAYCHHE
’ TfeopI/I;I CTpOEHUA opraHnyeckux coenuHeHud A. M. bytieposa, 1
€€ OCHOBHBIE TI0JIOKEHUS
[IpencraBnenue o ki1accUPUKAUU OPraHUYECKUX BEILECTB.
3 Howmenknarypa (cuctemarudeckas) U TpUBHAJIbHbIC Ha3BaHUS 1
OpraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOECHUE, FTOMOJOTUUECKHUM psJl 1
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE TPEICTABUTENIN ATKEHOB 1
3 pr:H(TPIiI@CK&SI pabota Ne 1. «Ilony4yeHue 3TuIeHa U U3y4yeHUE 1 1
€ro CBOMCTB)»
9 Ankanuensl. byraauen-1,3 u metunOyranuen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KayuyyKa U pEe3HHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOSHUS, TOMOJIOTMYECKHH 1
pAl. AueTuieH — NpOCTEHIINI IPEICTABUTEND ATKMHOB
11 Brruncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKIIUH 1
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEeHOB 1
13 ['enetnueckas CBSA3b YIiI€BOJAOPOOB, MPUHAIEKAIUX K 1
pa3IM4YHbIM KJ1accaM
14 [IpupoaHble HICTOYHUKH YTIIEBOAOPOJOB: PUPOJHBIN I'a3 U 1
MOMYTHBIE HEPTSAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ nepepaboTKu
15 [IpupoaHble HICTOYHUKY YTIIEBOAOPOIOB: npnpoz!gblﬁ ra3 u 1
MOMYTHBIE HEPTAHBIE Ta3bl, HEPThH U MPOAYKTHI €€ nepepaboTKu
16 KonTtponbHas padoTa no pasneny «YTIeBOI0POILD) 1 1
17 [IpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI. 1

Bonoponnas cBsi3b




18 MHOroaTOMHBIE CITUPTHI: ATUIICHTIIMKOIb U TITUIEPUH 1

19 d)eHuom CTPOCHHE MOJICKYJIbI, GPU3UIECKUE U XUMHICCKUE 1
CBOMCTBA, TPUMEHEHUE

20 Anpaeruapl: GopMaNbAETH U alleTaIbIeTH . AIICTOH 1

71 OHOOCHOBHBIE MTpeeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs 1
U yKCyCHast

2 [Tpaktruueckas padora Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM 1
KUCJIOTBI»

23 CreapuHOBas U OJICMHOBAs KUCIIOTHI, KaK MIPEACTABUTEIH 1
BBICIIMX KapOOHOBBIX KHCIIOT

24 MI:IJ'Ia KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIICE 1
JICHCTBHE

75 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT. 1
I'uaponus cinoxHbIX 3pupoB

26 Kupsl: ruaponu3, mpuMeHeHUe, OMOJIOTHYECKas POJIb KUPOB 1

7 YrneBoapl: cocTaB, Kiaccudukaius. Bakuelmue 1
MIPEJACTaBUTENH: TIII0K03a, PPYKTO3a, caxaposa

28 Kpaxman u 1iesutoio3a kak TpupoHbIE TOTUMEDPHI 1
KonTponsHas pabota no pazaeny «Kucnopoaconepskaniue

29 OopraHuvecKue coenHeHus»/ Beepoccuiickasi mpoBepoyuHas 1
pabota

30 OO01mmas xapakTepuCcTHKa a30TCOAEPIKAIIUX OPTaHUIECKUX 1
coenuHeHu# / Beepoccuiickas npoBepouHas paborta

31 AMMHBI: METHJIAMHUH U aHUJINH 1
AMUHOKHUCIOTHI Kak aM(OTEepHBIE OPTaHUYECKUE COSAMHECHHUSI, UX

32 6uonorundeckoe 3HadeHue. [lentuasl. benku kak npupoiHbie 1
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIE IOHATHUS XUMHUHU BBICOKOMOJIEKYIISIPHBIX COEIMHEHUM 1

34 OCHOBHBIE METO]IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEANHEHUMN. 1
[TImacTmacchl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KITACC

Ne KoaundecTBo 4acoB DJIeKTPOHHbIE
Tema ypoka Jara
n/n Bcero Kontpoasubie | IIpaktudeckue H3ydeHust oOpa3oBaTe/bHbIE
padoThI padoTsI pecypchl
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAsT KOH(DUTYpaLIHsI 1
aTOMOB
[lepunonnueckuii 3akoH u [lepuoanueckas cuctemMma XMMUYECKUX
2 anemenToB J[. . MenzeneeBa, uxX CBsI3b C COBPEMEHHOM TEOpUEH 1
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX HJIEMEHTOB U
3 UX COEAMHEHUH N0 rpyNmaM U rneprojam. 3HaueHue 1
MIEPUOIUYECKOr0 3aKOHA U CUCTEMbI XUMHUYECKHUX 31eMeHTOB J[. 1.
MeneneeBa B pa3BUTUU HAYKU
4 CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€ BUJIbl; MEXaHU3MbI 1
o0pa3oBaHMs KOBAJIGHTHOM CBs3U. BoopoaHas cBs3b
5 BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCICHUS. 1
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS
6 [TonsTre o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOUHBIE 1
pacTtBopbl. MaccoBas 101151 BEIIECTBA B paCTBOPE
Krnaccudukaiys u HOMEHKIIaTypa HEOPraHUYECKUX COeTMHEHUH.
7 I'enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, PA3IIMYHBIX 1
KJIaCCOB
Knaccudukanus XuMHU4ecKuX peakiuii B HEOPraHMUeCKon U
8 OpPraHUYECKO XMMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 3aKOH 1
COXPAHEHHUS U NPEBPAIIECHUS SHEPTUU NP XUMUUYECKUX PEAKLIUAX
9 Ckopoctb peakiuu. O6paTuMble peakiuu. XUMHYECKOe 1
paBHOBECHE
10 [IpakTnueckas pa60T% Ne 1. «Bnusinue pa3nuuHbix GakTOpOB HA 1 1
CKOPOCTh XUMUYECKOU PEaKIIUN»
DnexTponuTuyeckas aucconuaiys. [lonsatue o Bo1opoaHoM
11 nokasarene (pH) pacrBopa. Peakiiuu nonnoro oomena. I'maponus 1
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB
12 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre 06 1

QJICKTPOJIM3C PACIIJIIaBOB U paCTBOPOB coleit




KonTponbHas pabota mo pazneny «TeopeTndeckue OCHOBBI

13 1
XUMHUU»
Meramisl, ux nonoxenue B [lepuoanueckoii cucreme

14 XUMHUYECKUX 3ieMeHToB []. 1. MeneneeBa u 0COOCHHOCTH 1
cTpoenus aromoB. O61mue (hu3nueckue CBOCTBa METANIOB

15 CrinaBel METaJIIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM 1
METaJUIOB

16 XUMHYECKHE CBOMCTBA BAKHEUIITUX METAILJIOB (HATPUM, KAJTUH, 1
KaJbIIUHA, MAarHUi, AITIOMUHUN) U UX COCTMHEHUM

17 XHUMHYECKHE CBOMCTBA XPOMA, MEU U UX COCIUHEHUN 1

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COeJUHEHHI 1

19 [IpaxTuueckas padorta Ne 2. "Penienne sKcriepMMEHTAIbHBIX 3a4a4 1
o teme «Metab»"
Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit cucteme

20 xuMudeckux semMeHnToB J[. 1. MenaeneeBa u 0COOEHHOCTH 1
CTPOEHHUSI ATOMOB

71 duznyeckue cBOWCTBA HEMETAUIOB. AJITOTPONHS HEMETAIIOB (Ha 1
puMepe Kuciaopoaa, cepol, pochopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA FAJIOTE€HOB, CEPhI U UX COEAMHEHUI 1

23 XuMHYecKre cBOMCTBa a30Ta, (hochopa 1 UX COCTUHEHHM 1

24 XUMHUYECKHE CBOMCTBA yIiIepo/ia, KPEMHHUS U UX COEIMHEHHM 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUI 1
O06o0061eHre U cucTeMaTu3alus 3HaHui o Teme «HemeTtammsny.

26 Breruncnenus no ypaBHEHHUAM XUMHYECKUX PEAKIIUN U 1
TEPMOXHUMHUYECKUE PACUETHI

7 [IpakTuueckas Pa60Ta Ne 3. «Pemenue s3xcrepuMeHTaIbHbBIX 1
3ama4 o teme "Hemeramisr"»

28 KonrtponsHas pabora o temam «Metasuisl» u «HemeTtamis 1

29 Heoprannueckne u opranndeckue Kuciaotsl. Heopranndeckue u 1
OpraHUYeCKHe OCHOBAHUS

30 AmMdoTepHbIe HEOPraHUYECKHE U OPTAaHNYECKHUE COSTUHEHUSI. 1
['eHeTn4eckast CBsI3b HEOPraHWUYECKUX U OPTaHUYECKUX BELIECTB

31 Ponw xumum B oOecrieueHur AKOIOTHYECKOM, JHEPTETHISCKON 1 1

MUIIEBON O€30MMACHOCTH, PAa3BUTUU MEIUIIUHBI




[IpencraBnenus 00 0OMMX HAYYHBIX IPUHLIUIIAX TPOMBIIIIEHHOTO

32 MTOJTYYCHUST BOKHEHUIITUX BEIIECTB !
33 YenoBek B MUPE BELIECTB U MAaTEPUATIOB 1
34 XUMUA U 370pOBbE YEJIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 ‘




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 0o6pa3oBaHus

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

CdopMHupOBaHHOCTH MpeJCTaBICHUI 0 XUMHUYECKOU COCTaBJISIIOILICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B MMO3HAHUM SIBJICHUN NPHUPOIbI, B
(bopMUPOBAHNUU MBILUICHUS U KYJIbTYPBI INYHOCTH, €€ GYHKIIMOHATBHONU I'PAMOTHOCTH,
HEOOXOUMOM /ISl PENICHUs TMPAKTHYECKUX 33a4 M IKOJOTHYECKH OOOCHOBAHHOTO
OTHONICHUSI K CBOEMY 3/I0POBbIO U IPUPOJHOM Cpesie

1.2

Bnanenne cucteMod XMMUYECKMX 3HAHWMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIIHE
HOHATHUS (MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEINEHb OKHUCIIEHUS,
XMMHYECKasl CBS3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBIM 00BEM, YIIIEpOIHBINA CKeJleT,
(GyHKIMOHAIbHAs TpYIIa, paguKail, HU30MEpHsi, M30MEpbl, T'OMOJIOTUYECKUH psil,
TOMOJIOTH, YTJI€BOAOPOAbI, KUCIOPO- U a30TCOAEPKAILUE COSAUHEHHS], OMOTOIMYECKH
aKTUBHBIC BemIecTBa (YTJIEBOIBI, >KUPBI, OCJIKH), MOHOMED, MOJHUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs); TEOPUH U 3aKOHBI (TEOpHUs] XUMHUYECKOTO
CTpoeHus oprannueckux Bemiects A.M. byTiepoBa), 3akoHOMEPHOCTH, CUMBOJIMYECKUIT
A3bIK XUMHHM, (DAKTOJIOTMYECKHUE CBEACHUS O CBOMCTBAaxX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCII0JIb30BAaHUM BAKHEHIINX HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B
OBITY M IPAKTHUUYECKON JAEATEIbHOCTH Y€JI0BEKa

1.3

CopMUpOBaHHOCTh  yYMEHUW  BBIABIATH  XapaKTepHble MNpPU3HAKK  TOHSTHIA,
YCTaHaBIWBATh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATUS TIPU
OMKMCAHUU COCTaBa, CTPOCHHUSI U MIPEBPALICHUI OPraHU4YeCKUX COCTUHEHHM

1.4

c(OPMHPOBAHHOCTb YMEHUH UCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (GOpMYJT OpraHuYeCKUX
BEUIECTB M YPABHEHMM XUMHYECKHX PEAKIHM, W3rOTABIMBATH MOJEIU MOJEKYJI
OpraHMYECKUX BELIECTB JUIS WIUIIOCTPALMKM MX XUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOECHUS

1.5

1.5

ChopMHUpOBAaHHOCTh  YMCHHH  YCTaHABJIMBATH  MPUHAIICKHOCTh  HU3YYCHHBIX
OpPTaHMYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMPEEIEHHOMY Kiaccy (Tpymie)
coeMHEHUH  (YrIIEBONOPONBI, KHUCIOPOX M  a30TCOJAEpKAIlhe  COEJAWHEHUS,
BBICOKOMOJIGKYJISIDHBIE COEAMHEHHUsSI), JaBaThb WM Ha3BaHWUsI IO CHCTEMaTHYEeCKOU
nomenkiarype (IUPAC)

ChopMHUPOBAaHHOCTh YMEHHS ONPEICISITh BUIAbI XUMUYECKON CBSI3HM B OPTraHUYECKUX
coeTMHEHUX (OJIMHAPHBIE U KPaTHBIC)

1.6

CdopMupoBaHHOCTH YMEHHUSI IPUMEHSTh: MOJO0XKEHHS TEOPUU CTPOSHHUS OPTaHUIECKUX
BemectB A.M. bytiepoBa s OOBSICHEHUST 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUSI; 3aKOH COXPAHEHHUsI MaCChl BEIIECTB

2.1

2.2

VYrunesogoponsl.  Kucnmopoacopepxkamme U a30TCOIEp)KallME€  OPraHUYECKUE
coeMHeHUs. BRICOKOMOJIEKYISIpHBIE COeTMHEHUS

CdopMUpOBaHHOCTh yMEHUW TPUBOAUTH TPUBHAJIbHBIE HA3BaHUA OTIEJBHBIX
OpPraHMYECKHUX BEUIECTB (ITHJIEH, MPOMNMJIEH, AlleTUICH, 3THUJICHTJIUKOIb, TIUIEPHUH,
(denon, QopmManbreruy, aneTalbleruj, MypaBbUHAas KHUCIIOTA, YKCYCHas KHCIOTA,
OJICMHOBAs KMCJIOTA, CTEAPUHOBAsI KMCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMal, HeNI03a,
[JIMLIKH)

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ XapaKTCpu30BaTb COCTAB, CTPOCHUC, (I)I/I3I/ILICCKI/IC )51
XUMHYSCKHE CBOMCTBA THITMYHBIX Hpe)ICTaBHTeHeﬁ PAa3JIMYHBIX KJIACCOB OPTraHUYCCKUX




2.3

BeIecTB (METaH, 3TaH, dTUJICH, MIPOIMIIICH, alleTUIIeH, OyTraaueH-1,3, MeTunoyTaanueH-
1,3, GeH307, METaHOJ, ATaHOJ, ITHJICHTIWKONb, TIUIEpUH, (EHON, ameTanbAeru,
MypaBbHHAs W YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI003a, aMHHOYKCYCHAs
KHCJIOTA)

ChopMupoBaHHOCTH yMEHHUS WJUTIOCTPUPOBATh T'€HETHYECKYIO CBS3b  MEXKIY
TUNMYHBIMU  IIPEICTABUTEIIAMU  Pa3JIMYHBIX  KJIACCOB  OPraHUYECKHUX  BELIECTB
YPAaBHEHUSMHM COOTBETCTBYIOIIMX XHMHMUYECKMX PpEaKUUHd € HCIOJIb30BaHUEM

CTPYKTYPHBIX (hopMy1

24

3.1

3.2

33

CdopMUpPOBaHHOCTE YMEHUSI XapaKTePU30BaTh UCTOYHUKU YTICBOJIOPOIHOTO CHIPHS
(HedTh, TPUPOIHBIM Ta3, Yrojib), CHOCOOBI WX TNEPEpadOTKU M MPAKTHYECKOE
MPUMEHEHUE TPOAYKTOB TIepepaboTKu

XUMHS U KU3Hb. PacuyéThl

CdopMUpOBaHHOCTh yMEHHI BJIQJIETh CHCTEMOW 3HAHMNA 00 OCHOBHBIX METOJAX
Hay4HOI'O ITO3HAHMS, UCIIOIb3YEMBIX B XUMHUU NPU U3YyYEHUHU BELIECTB U XMMHUYECKUX
ABJICHUN (HAOIIO/IEHNEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE), UCIOJIb30BAThH
CHUCTEMHbIE XMMUYECKUE 3HAHUS ISl IPUHATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

CdopMUpOBaHHOCTHh YMEHUI COOJFOIATH MTPABUIIA MTOJIB30BAHUSI XUMUICCKOU MTOCYI0M
U 1abopaTopHbIM 000pYyIOBaHHEM, a Tak)Ke MpaBuia oOpallleHUs C BELIECTBAMH B
COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

ChopMupoBaHHOCTh YMEHHUH IIAHUPOBATH M BBHIMOJHATH XUMHUYECKUI HKCICPUMEHT
(mpeBpallleHUs] OpraHUYECKMX BELIECTB IPU HArpeBaHMHU, IOJYyYEHHE STWIIEHA U
M3Yy4EHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHMYECKUX BEUIECTB, JEHATYpaLUs
OeIKOB NpHU HArpeBaHUM, LBETHbIE peaklUH OENKOB) B COOTBETCTBHM C IIPAaBUIAMHU
TEXHUKA O€301MacHOCTH TMpH OOpalleHuH C BEIIeCTBAMH M J1a0OpaTOpHBIM
000pyJIOBaHUEM; MPEACTABIATh PE3YNbTaThl XMMUYECKOIO 3KCIIEpUMEHTa B (opme
3alMCH YpaBHEHUH COOTBETCTBYIOUINX PEAKIHUU U (HOPMYTUPOBATH BHIBOJIBI HA OCHOBE
3TUX pe3yIbTaTOB

34

CdopMUpoBaHHOCTh YMEHHI MPOBOJIUTH BBIUMCICHMS 10 XMMHUYECKUM YpPaBHEHHUSAM
(mMaccel, 00BbEMa, KOJMUYECTBA MCXOJHOIO BEIIECTBA MM MPOAYKTa PEAKIHUU I10
HU3BECTHBIM Macce, O6T)éMy, KOJMYCCTBY OJHOT'O M3 UCXOJHBIX BEIICCTB UJIN IMPOJYKTOB
peaKiun)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUECKH aHATTU3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyi0 M3 pa3HbIX HCTOYHHKOB (CpEICTBA MAacCOBOW WH(MOpMAIUU, CETh
WHuTtepHeT u npyrue)

3.6

CdopMupoBaHHOCTh YMEHHH COONIOIAaTh MPaBHIA IKOJOTHYECKH IEIeCO00pPa3HOTOo
MOBEJICHUS B OBITY U TPYAOBOMU JIEATEILHOCTH B LIEIISAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY’KaloIllled MPUPOJHON cpeibl, OCO3HABaTh OINACHOCTh BO3JEHCTBUS Ha >KUBBIC
OpTaHU3MbI ONIPEIETIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas cMbIc rokazatens [1JIK
(mpeaensHO JOMYCTUMON KOHIEHTpPAllMU), TOSCHATH Ha MPUMEPax CHOCOObBI
YMEHBIIEHUS 1 TIPEAOTBPAIEHUS X BPEITHOTO BO3/ICHCTBHUS Ha OPTaHU3M YEJIOBEKa

11 KJIACC

Kon
IPoBEePsAEMOro
pe3yJjbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM 00pa30oBaTe/IbHOM
NPOrpaMMbl CpeiHero o0umero 06pa3oBaHus

1

1.1

TeopeTnyeckre OCHOBbI XMMHUU

Branenve cucteMoll XMMHYECKMX 3HAHUW, KOTOpas BKIIKOYAET: OCHOBOIOJIArarollne
MOHATUSL (XMMUYECKH DJIEMEHT, aTOM, JJIEKTpOHHAas o0oyouka aroma, s-, p-, d-
3JIEKTPOHHBIE opouTanu aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTB,
ANEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIIECHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpPHAs




Macca, MOJISIpHBIM 00BEM, KpHCTaJUIMYecKas PEIETKa, TUIbl XUMUYECKUX peakiui
(OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJII:HI:Ie, 9K30- U OSHAOTCPMHUYCCKHEC, PCAKIIMU HOHHOI'O
o0MeHa), pacTBOp, 3JEKTPOJIUTHI, HEINEKTPOJIUTHI, SJIEKTPOIUTHUECKAs AUCCOLMALIMS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMMUECKOW  pPEaKLUH, XUMHUYECKOE
pPaBHOBECHE); TEOPUM M 3aKOHbI (TEOpUs  AIIEKTPOJIMTUYECKOW JUCCOLMALINY,
[lepuonnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl), 3AKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHH, (PAKTOJIOIMUYECKHE CBEIEHHMsS O CBOMCTBaX, COCTaBe,
NOJIy4EHUH 1 O€3011aCHOM HCII0Ib30BAHNN BaKHEUIIINX HEOPTaHUUECKHX BEIIECTB B OBITY
U NIPAKTUYECKON J1eATEIbHOCTH YEJIOBEKA

1.2

CdopMUpOBaHHOCTh YMEHHUH BBISBIATH XapaKTepHble MpPHU3HAKA M B3aUMOCBS3b
M3YYEHHBIX MMOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MOHSTHS MPU OMTUCAHUU CTPOCHUS
U CBOICTB HEOPraHUYECKUX BEIIECTB U MX MPEBPAIICHMI; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHSATUSMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB

1.3

Brnagenre 0CHOBHBIMH METOJJaMH HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN
(HabiroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE)

1.4

CdopMUpOBaHHOCTh YMEHUH ONpEAeNATh BaJCHTHOCTh W CTENEHb OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB B COCIUHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYCCKON CBS3U
(KOBaJIcHTHAsl, WOHHAs, MeETAJUIMYEeCKas, BOJOPOAHAs) B COCOUHCHUSAX, THUII
KPUCTALIMYECKON PEMETKH KOHKPETHOTO BElIeCTBa (aATOMHAS, MOJICKYJIsIpHAsI, HOHHAS,
MeTauTHIecKas)

1.5

1.6

CdopMupoBaHHOCTh YMEHHUN OIpenessaTh XapaKTep Cpeabl B BOAHBIX PAacTBOPAx
HEOPraHUYECKUX COCIUHEHUI

CdopMupoBaHHOCTH YMEHUS KIaCCH(PHUIIMPOBATH XUMUICCKUE PEAKIIHH 10 PA3TINIHBIM
NpU3HAKaM (YUCIy M COCTaBYy PEarupyrolluX BENIECTB, TEIUIOBOMY 3 dekTy peakimu,
W3MCHCHUIO CTCTIICHCH OKHCIICHHS JJICMEHTOB, OOpPAaTUMOCTH pEaKIMH, YYaCTHIO
KaTajiu3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUH COCTaBISATH YPaBHEHUS PEAKIMNA Pa3TUYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHbBIE YPaBHEHUS PeaKI[Mil HOHHOTO 0OMEHa, yYUThIBAsl YCIOBUS, IPU
KOTOPBIX 3TH PEAKLMHU YT 10 KOHLA

1.8

1.9

1.10

ChopMHPOBAaHHOCTH, YMEHHI MPOBOAUTH PEAKIIMH, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JINYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB
CdopMHupoOBaHHOCTH yMEHUH pacKkpbIBaTh CYIIIHOCTh OKUCITUTEITHHO-
BOCCTaHOBUTENBHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS SJEKTPOHHOTO OaaHca ITHX
peaKuuit

ChopMHUPOBAaHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu
OT pa3INyYHbIX (PAaKTOPOB

1.11

2.1

ChopMupoBaHHOCT YMEHMH OOBSCHATH XapaKTep CMEUIEHHS XHMHUYECKOIo
paBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3zaeiictsus (mpunuui Jle Illarense)
OO0mmias 1 HeOpraHUJeCcKass XUMUs

CdopmupoBaHHOCTH yMEHHMH packpbiBaTh cMbicha Ilepumogmueckoro 3akona JI.U.
MenneneeBa U JEMOHCTPUPOBATh €ro CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (QYHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepuU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 3JeMeHTOB |—4 mepuonoB Ileprnoanyeckoll CHUCTEMBI XUMHUYECKHX
anemenToB J[.1. MenzeneeBa, uCNonb3ys MOHATUS «S-, p-, d-3IIEKTPOHHBIE OPOUTAIIN,
«QHEPreTUYeCKUe YPOBHMU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKHUX JJIEMEHTOB U UX COCIMHEHMM 1O mnepuogam u rpynmnam Ilepuogudeckoit
cucTeMbl XuMUUeckux 3yemenToB .M. Menaeneesa




2.3
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ChopMHpPOBAaHHOCT, YMEHHHM XapaKTEpH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3jIMYHbIX  KJIACCOB,  IOJATBEP)KIATh
CYILIECTBOBAaHHE T'E€HETHYECKONW CBS3UM MEXJIYy HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOILBI0 YPABHEHHM COOTBETCTBYIOINX XMMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHUH YCTaHABIMBATH TMPUHAJICKHOCTh HEOPTraHUYCCKHX
BEIIECTB 10 UX COCTaBY K OMpENeNEHHOMY Kiaccy (Tpymrie) coeAMHEeHUU (IpocThie
BEIIECTBA — METAIBI M HEMETAIUIbl, OKCHUJbI, OCHOBAHMSI, KUCIOTHI, amM(OTEepHBIC
TUAPOKCHUJIbI, COJIH)

2.5

2.6

CdopMupoBaHHOCTH YMEHHI UCTIOIH30BATh XUMUYECKYIO CHMBOJIHKY JJISI COCTABIICHUS
dbopMyn BelIECTB W YpaBHEHUH XUMHUYECKHX pEaKluid, CHCTEeMaTHYECKYIO
HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHMUS OTIEIbHBIX HEOPTaHMYECKHUX
BellecTB (yrapHblid ra3, YIJIEKUCIBbIA ra3, aMMHakK, raméHas H3BECTb, HeraméHas
U3BECTh, MUTHEBAS COJA, IUPUT U APYTHE)

ChopMupoBaHHOCTH YMEHHH XapaKTepH30BaTh (OMHUCHIBATH) OOILIME XUMHUYECKUE
CBOWCTBA  HEOPraHMYECKHMX  BEUIECTB  pA3JIMUYHBIX  KJIAcCOB,  IOJTBEPXkIATh
CYLIECTBOBAaHME TI'E€HETHYECKONM CBA3UM MEXIY HEOPraHWYECKUMHU BELIECTBAMH C
IOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUN

2.7

2.8
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CdopMupoBaHHOCTh YMEHHIl MIAHUPOBATH W BBIMOJIHATH XUMUYECKUN IKCIEPUMEHT
(pa3no)keHue NepoKCcHIa BOJOPOIA B IPUCYTCTBHH KaTaaH3aTOPa, OMPENEICHUE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAILHOTO WHAWKATOPA, BIMSHUE Pa3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHUYECKOW pEaKIUH, pPEaKIUM HOHHOro oOMeEHa,
Ka4eCTBEHHbIE PEaKIMU Ha cylnbhar-, KapOOHAT- M XJIOPHUA-aHHOHBI, HA KAaTHOH
AMMOHM, pCIICHHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 10 TEMaM «MeTamiel» 1 «HCMCTaJIJH)I»)
B COOTBETCTBHH C MPABHJIAMH TEXHUKH O€30MACHOCTH NIPU OOPAIICHUH C BEIIECTBAMH U
nabopaTopHbBIM  O0OpYJOBAaHWMEM;  MPEACTABIATH  PE3YJIbTAaThl  XHUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHWH COOTBETCTBYIOIIMX PEAKIHHA U
(GbopMyITHUPOBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB

CdopMupoBaHHOCTh YMEHUH COOIIOATH MIPABHIIA ITOJIB30BAHMSI XUMUYECKOW TIOCYIOM
U J1abopaTopHBIM OOOpYyIOBaHMEM, a TakKXKe MpaBuia OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKIIUSMU IO BHIMIOJHEHUIO TA0OOPATOPHBIX XUMUUECKUX OIMBITOB

ChopMHpPOBAaHHOCT, YMEHUH XapaKTepU30BaTh XUMHUUYECKHE IMPOIECCHI, JEKAIIUe B
OCHOBE IIPOMBIIUIEHHOIO IIOJy4YE€HUS CEPHOM KHCIOTHI, aMMHMakKa, a TaKxke
c(hOpMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIAX U SKOJIOTUUECKHUX
mpo0iieMax XUMHUYECKOTO MTPOU3BOJICTBA

3.1

3.2
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3.5

XUMHS U KU3Hb. PacyéThl

CdopMHupoOBaHHOCTH MPEJICTABICHUN 0 XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MUPA, POJIM XUMHH B MO3HAHUM SIBIICHUW MPUPOJBI, B
(GhOpMHUPOBAHUH MBIIUICHHUS U KYJIbTYPhI JUYHOCTH, €€ QYHKIIMOHATILHON TPaMOTHOCTH,
HEOOXOIUMON AJI peUIeHHs] MPaKTUYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

ChopMUpOBaHHOCTh YMEHUH KPUTHUCCKH aHATU3UPOBATh XUMHUICCKYIO HH(POPMAITHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeICTBAa MAacCOBOW KOMMYHHUKAIIUU, CETh
WNuTtepHeT u npyrue)

CdopmMupoBaHHOCTH YMEHUH COOMIOJaTh MpaBHJIa SKOJIOTHMYECKH IIeIecO00pa3Horo
MOBE/ICHUS B OBITY U TPYJIOBOM JIEATEIHHOCTH B LIEISIX COXPAaHEHUSI CBOETO 3[I0POBBS U
OKpY>KaIOIIeW MPUPOTHON CPEBI

Oco3HaBaTh ONACHOCTH BO3JICHCTBHS HA JKMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB,
noHnMasi cMbica nokasarens [1/IK, mosicHATs Ha mpuMepax crmocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS] UX BPEAHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKa

CdopMupoBaHHOCTh YMEHUN MPOBOAWTH BBIYUCICHUS C HCIOIH30BAHHEM TOHSTHUS
«MaccoBasi JI0JIs BEMIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHUN Ta30B MIPU XUMUIECKUX




pEaKIMIX, MacChl BEMIECTBA WM 00bEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO U3 YUACTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTrO 3 dexra
pEaKIK Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl BEIIECTB, TPEBPALICHUS U COXPaHEHHS
SHEpPIrUu

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

Teopernueckre OCHOBBI OPraHMYECKON XUMHUU

[Ipeamer oprannyeckoi XUMUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B MOJYUEHUH HOBBIX
BEIIECTB M MaTepuaioB. Teopus CTpoeHUs OpraHudeckux coeauHeHuit A.M. bytiepona, eé
OCHOBHBI€ TTOJIOKEHUS

CrpykrypHble POpPMYIIBI OPraHUYECKUX BemecTB. ['oMonorus, nzomepus. XUMHUECKask CBS3b B
OpPraHMYECKUX COEAMHEHUAX — OJIMHAPHBIC U KpaTHbIEe cBA3H. [IpeacraBnenue o kiaccupuKanuu
OpraHUYECKUX BEUIECTB

Homenkiiatypa opraHuueckux COeAMHEHUH (CHUCTeMaTHuecKas)) W TPUBHAIIbHBIC Ha3BaHUS
BaKHEHIIINX MPEJCTaBUTENICH KIIACCOB OPTaHUYECKUX BEIIECTB

2.1
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2.3

VYri1eBo10pObI

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKUH psil. MeTaH 1 3TaH — IPOCTEHIINE IIPEACTABUTENN
QJIKAaHOB: (PM3MYECKHE U XUMHUYECKUE CBOMCTBA (PEaKLMU 3aMEIIEeHUs] U TOPEHHUs), HaXOKICHUE
B IIPUPO/IE, IOJyYEHUE U IPUMEHEHHE

AJKeHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psA. DTWIEH M NPONWIEH — HpocTeiliine
IPEJCTaBUTENIN AJKEHOB: (pU3MUYeCKHMe M XUMHUYECKHE CBOWCTBA (peakUuu TI'MIPUPOBAHMUS,
raJIOr€HUPOBAHUS, THIpaTalliy, OKHCIIEHUS U MOJIMMEPHU3aLlNN ), TOIy4€HUE U IPUMEHEHUE
Anxanuensl: OyragueH-1,3 u metunOyranueHn-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peaxuust nonumepusanum). IloaydyeHne CHHTETUYECKOTO KayqyKa U pe3UHbI
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AJNKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJOIMYECKHH psill. AUETHSIEH — MpOoCTeHIIuii
MIpE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XMMHUYECKHE CBOWMCTBA (peakiuu
TMJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMU, TOPEHHUS ), TOJTyYeHHE U IPUMEHEHHUE

2.5

2.6

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHME W XHMUYECKHE CBOWCTBA (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHMA), MOJYYEHUE W TMpHUMEHEeHHe. TOoJyosl: COCTaB, CTPOCHHE,
¢du3nyecKkrne 1 XMMUYECKHE CBOMCTBA (PEaKIMK rajJOreHUpOBaHUS M HUTPOBAHUS ), IOJTyYEHHUE U
npuMeHeHHne. TOKCHYHOCTb apeHOB. ['eHeTHYeckas CBA3b MEXKAY YIVIEBOJOPOJAMHU,
MIPUHAUIEKALMMH K pa3JIMYHbIM KJ1accam

[Ipupoanbie HCTOUHUKH YTiIeBO0po10B. [IpupoaHblii ra3 u nonytHele HeTsAHbIE ra3el. HegTh 1
e€ mpoucxoxaeHue. CrnocoObl mnepepaboTKH He(TH: TMEeperoHka, KPEeKUHT (TepMUYECKHUH,
KaTaJuTHuecKuil), nuponu3. IlpoaykTel mnepepaboTku HEPTH, UX MNPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yrosib U MPOJIyKThI €ro nepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

3.1

[IpenensHble OTHOATOMHBIE CIUPTHL. METaHO M 3TAaHOJ: CTPOEHHE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBA (peaklMy C aKTUBHBIMU METaJJIaMH, TaJIoOr€HOBOJOPO/IaMHU, TOPEHUE), TPUMEHEHUE.
Bonopoansie cBsA3M MeXy MOJIEKYJIaMU CIIUPTOB. JleiCTBUE METaHOJIA U DTaHOJIA HA OpPraHUu3M
yenoBeka. MHOTroaTOMHBIE CHUPTHI. DTUIEHITUKONIb U TJIMIEPUH: CTpoeHue, (pusmueckue u
XMMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IEI0YHBIMU METAJIJIAMH, KAUECTBEHHAs PEaKIIMs Ha
MHOTOaToMHble cnupThl). JleiictBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHHe TINIMLEpUHA U
STUJICHTIIUKOJIS

3.2

®deHo: CTpOeHHE MOJIEKYJbl, (PU3MUECKHe U XUMHUYECKHe CBOHCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona
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Anpaeruipl U KeToHbl. DopMaIbIETHl, alleTAIbICTHI: CTPOCHUE, (PU3NYECKUE U XUMUUYECKHE
CBOMCTBa (peaklMH OKHUCJICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIMHU), MOJIIyUCHHE U
MIPUMEHCHHE

34

OIHOOCHOBHBIE TIpe/C/IbHBIC KapOOHOBBIC KHUCIOTH.. MypaBbHHAasS M YKCYCHash KHCJIOTHI:
CTpoeHHe, (PU3MYECKHE U XUMHUECKHUE CBOMCTBA (CBOMCTBA, 00IIUE IS KJIacca KUCIIOT, PEaKius
sTepudUKaIMK), TOJydeHne W mpuMeHeHue. CTeapuHOBasT W OJICMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX
MOIOIIIEE NENCTBUE

3.5

Crnoxuble 2QUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponu3 cioxHbIX 3¢upoB. XKupsl.
I'maponus xupoB. [Ipumenenue xupoB. bruonornueckas poib )KUpoB

3.6

VIIIeBOABL: COCTaB, KJIACCU(HKAIMS YIJIEBOJAOB (MOHO-, IH- W Mojmcaxapuisl). [nokosza —
NPOCTEHINNI MOHOCAXapHu: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PM3MUECKHE U XUMUYCCKHUEC
cBoiictBa (B3aumoneiicTBue ¢ ruapokcugoM wmeau(1l), okucieHHe aMMHAYHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHoBiEeHHE, OpOXEHHE TIIIOKO3bI), HAXOXKICHHE B MPUPOAE,
npUMeHeHue, ononornueckas poib. PotocuHTe3. OpyKTO3a Kak M30Mep IiIoKo3bl. Kpaxman u
IeJUTI0JI03a KaK HPHPOAHBIE TosuMepbl. CTpoeHne Kpaxmaia U LeIroio3sl. dusmueckue u
XUMHYECKHE CBOICTBA Kpaxmaia (THIPOJIH3, KAUeCTBEHHAs PEaKLUs C HOJIOM)

A30Tcozlep>i<amne OpraHu4YCCKHUC COCAMHCHUA

4.1

AMMHOKHUCIIOTHI KaKk aM(OTEpHbIE OpraHUYeCKHe COeAMHCHHS. DU3MYEeCKue U XHUMHYECKUE
CBOIMCTBa aMHHOKHUCJIOT (Ha mpuMmepe riauiuHa). buonornueckoe 3HaYeHWE AMHHOKHUCIIOT.
IlenTuael

4.2

benku kak mpupoHbIie BHICOKOMOJIEKYJISIpHBIE coenHenus. [lepBuunas, BTopuyHasi U TpeTHUHAS
CTpYKTypa OenkoB. XMMHYECKHE CBONCTBAa OCJIKOB: THAPOJIH3, JCHATYpAIllUs, KadyeCTBEHHBIC
peakiuu Ha OenKu

5.1

5.2

BBICOKOMONIEKYIISIpHBIE COETMHEHUS

OCHOBHBIE IIOHATHS XHUMHUHU BBICOKOMOJICKYJISIPHBIX COGI[PIHCHI/IﬁZ MOHOMCp, IOJUMCED,
CTPYKTYPHOC 3BCHO, CTCICHb IIOJIUMCpU3AlUU, CPCAHAA MOJICKYJISIpHad Macca. OCHOBHBIC
MCTOAbI CHHTC3a BBICOKOMOJICKYJIIAPHBIX COC}II/IHGHI/Iﬁ — MOJIMMEpHU3alnAa U MOJUKOHACHCAI A

3KCH€pI/IMCHTaJ'IBHI:I€ MCTOAbI HU3Y4YCHHA BCIICCTB M HUX npeBpameHMﬁ: O3HAaKOMJICHHUE C

o0Opa3llaMu TMPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KayudykoB. Ilomyuyenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XUMHUYECKHUH 2JIeMEHT. ATOM. SI1po aToma, H30TOIbI. DJIEKTPOHHASI 000JI0UKA. JHEPTeTHUECKIE
YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, §-, p-, d-31eMeHTbl. OCOOEHHOCTH pacmpeaeieHus
AJIEKTPOHOB MO OpOUTAISIM B aTOMAax 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAs
KOH(UTYypaIysi aToMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3iemeHToB .M. Mennaeneesa.
CBs3p mepuoanyeckoro 3akoHa M Ilepmoandeckoil cucteMbl XuUMU4eckux snemeHToB JI.U.
MeHeneeBa ¢ COBpEMEHHOM TeOpUel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTBHIX M CJIOXKHBIX BEIIECTB IO TPyINIaM M
nepuoaM. 3HaueHUE NePUOUYECKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

CrpoeHue BemecTBa. XUMHAYECKas CBSA3b. Buabl XuMHU4ecKko CBSA3U (KOBaJIEHTHAs! HEMIOJIIpHAs U
MoJIApHasi, MOHHAsA, MeTajinyeckas). VMoHbI: KaTHOHBI M aHMOHBI. MexaHU3Mbl 00pa30oBaHUS
KOBAJIEHTHOM XUMHUECKOU CBsA3U (OOMEHHBIN M IOHOPHO-aKLIENTOPHBII). BoopoaHast cBs3b

1.4

BaneHnTHOCTS. 3JICKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAIMYECKMX PEIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA




Kpuctamnuueckod peméTku. [lonarue o aucnepcHbIX cuctemax. VICTHHHBIE M KOJIJIOWTHBIE
pacTtBopbl. MaccoBas 10J1s BEIIECTBA B pacCTBOPE

1.6

Knaccudukanus Heopranndeckux coenHeHnii. HoMeHkmatypa HeopraHn4eckux BeIeCTB

1.7

Xumuyeckass peakuus. Knaccudpukanus XUMHUYECKHX pPEaKIUil B HEOpPraHM4ecKod U
OpraHWYEeCKON XMMHU. 3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHHS
SHEPTUU NMPU XUMUYECKUX PEAKLIUAX

1.8

CkopocTb peakinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OOparumble peakuuu. XuMuyeckoe paBHOBecue. DakTopbl, BIHAOLIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle [larense

OnexTponuTtudeckas aucconuanysa. CuibHbIe U ciadble 21eKTpoiauThl. Cpesia BOAHBIX PacTBOPOB
BEILIECTB: KUCIIasi, HEWTpaibHasi, 11enoyHast. Peakunu HoHHOro ooMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aknuun

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1
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2.3

Hewmeramnsl. [Tonoxenune Hemeramios B [leproandeckoi cucreme XuMU4eckux anemMeHToB J[. 1.
MenzaeneeBa M OCOOCHHOCTHM CTpPOEHHs aToMoB. Du3nyecKkue CBOWCTBA HEMETAJLIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha IpUMeEpe KUCIOPoa, cephl, hocdopa u yriaeposa)

XUMUYECKUE CBOMCTBA BAXKHEHIITNX HEMETAJUIOB (TAJIOTCHOB, cephl, a30Ta, pocdopa, yriepoaa u
KpEMHHUS1) W HX COEAMHEHUH (OKCHUIOB, KHCIOPOJCOJAEPKAIIMX KHUCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHrne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUIM

Meramnsl. [lonoxxenne MeramuioB B Ilepuonnueckoir cucremMe XMMHMYECKUX annemeHToB [[.M.
MenneneeBa. OcoOEHHOCTH CTPOCHMSI NIEKTPOHHBIX 000JI0ueK aTOMOB MeTayuioB. OOmue
¢usnueckne cBorcTBa MeTayuioB. CIUTaBbl METAJUIOB. DJIEKTPOXMMHUYECKHN Psii HANPSHKSHUH
METAJIJIOB
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XHWMHYECKHE CBOMCTBA BAXKHEUIIINX META/UIOB (HATPUH, KadUH, KaJabllUid, MarHUH, aIFOMUHUH,
IIMHK, XpOM, JKeJe30, MeIb) M HX coeauHeHud. OOmue crnocoObl MOJNyYEHUS METAJIIOB.
[IpuMmeHeHne MeTaIoB B OBITY M TEXHUKE

2.5

I'eneTnyeckas cBs3b HCOPIraHUMYCCKUX BCIICCTB, ITPUHAIJIC)KAINNX K PA3JIMYHBbIM KJIaCCaM

3.1

XUMHUS U KU3Hb

Ponp xumum B oOecreuyeHUM SKOJIOTHMYECKOM, SHEPreTM4ecKOM M NUIIEeBOM 0e30MacHOCTH,
pa3BuTHH MeTULIMHBL. [IoHATHE 0 HAYYHBIX METO/1aX O3HAHUS BEUIECTB U XMMHUECKUX pPEeaKLIui

3.2

3.3

[IpencraBnenus o0 OOIMIMX HAyyHBIX MPHUHLUUIAX MPOMBIIIIEHHOTO MOJYYeHUs BaKHEUIIMX
BenecTB. YenoBek B MUpPE BELIECTB W MaTEpUAJIOB: BaKHEHILIME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaT€pHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTephajbl Il DIJIEKTPOHMKH,
HaHOMAaTepHaJibl, OpraHM4YeCKHe U MUHEPAJIbHbIE y100peHus

Xumus u 3J0pPOBBEC YCIIOBCKA: IIpaBHJIa UCIIOJb30BaHUA JICKAPCTBCHHBIX ITPCIapaToB, IIpaBuiia
0€30IMaCHOTO HCIIOJIb30BAHMS IpernapaTroB OBITOBOM XMMUU B HOBCCHHCBHOﬁ KHU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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