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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oO0mero ooOpa3zoBaHUs
pa3pabortana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENIbHOW MPOTrpaMMbl CPEIHEr0 OOIIEero 00pa3zoBaHUs
(®OIT  COO), npencraBneHHbix B dDenepanbHOM  roCyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yuyeOHOro mnpeaMmera «XuMus» B 00pa3oBaTelIbHbIX Opranuzauusax Poccuiickoit
Qdenepanyy, pealM3ylOLIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TnosIokeHn «Crparerun pa3BuTHs BocnuTaHusd B Poccuiickoi
Odenepanuun Ha nepuon 1o 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO11eit ctpaTterun oOy4YeHus, BOCIUTAHUSL U Pa3BUTHUSL 00YUaIOIIUXCS CPe/ICTBaMU
yueOHoro npenmera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nonoxeHus GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJIEpKaHMsl, PE3yJIbTATOB OOyUYeHHS U TpeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAaMH
00111e00pa30BaTEIbHONM  OpraHU3aIliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHUs. OJTH ILEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NPHUPO/bI, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJIOBeKa, a TakKKe »JKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
30pOBbI0 M MNpUPOAHOW cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEr0 00IIero o0pa3oBaHUs CPe/ICTBAMU YUEOHOTO
npeaMeTra «XuMUs», COJIep)KaHUE M IMOCTPOCHHE KOTOPOro OIpPEAENICHbl B
IporpaMMe N0 XUMHUU € Y4YETOM CHEeUM(PUKH HAyKH XUMHUH, €€ 3HA4YC€HUS B
MO3HAHUU TPUPOABl U B MATEPUAIBHOM XKU3HM OOIIECTBA, a TAKKE C YUETOM
o0muMX wejaed W MNPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeiHero obero oopazoBanus B Poccuiickoit deneparuu.

XHUMHSI KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0COoOyI pOjb B
COBPEMEHHOW IMBUJIM3ALMM, B CO3JaHUU HOBOW Oa3bl MAaT€pUATbHOUN KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOIO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpPYKAIOUIEM MHpE KaK O €JUHCTBE
NpUPOABl U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOUIEr0 MHpa, OCO3HAHMS B3aUMOCBS3M MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSAMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTasa
HEOThEMJIEMOM YaCThIO MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIELIHOTO
TpyJa W KU3HU KaxXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHUsI KaK Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HanpaBleHa Ha peLIEeHUe
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTrHYECKON 0€30IacHOCTH U OXPaHbl 310POBBSI.

B coorBercTBHM C OOIIMMH LENSIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHb
U3YYEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYID UM JJid  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B KU3Hb COILMyMa, MPOJOILKEHHS
0o0pa30oBaHus B pa3IMYHBIX 00JACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisromuMu  npeamMera  «XUMHsD»  SBISOTCA  0a30Bble  KypCehl —
«Opranuueckass xumus» U «OOmas W HeopraHudecKass XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM M0 HEOPTAaHMYECKON XUMHUHU (C BKJIFOUCHUEM 3HAHUU U3 OOIIEH XUMUU) U
oprann4ecko xumuu. @opMupoBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra 00eclneurnBaeT BO3MOXXHOCTH PACCMOTPEHHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATHHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOopraHuveckas XuMus» cpopmMupoBaHa B NpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOI0 TNOJIXO0Ja K U3Y4YeHMI0 y4eOHOro wmarepuana M oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BELIECTBa
paccMaTpHUBalOTCd HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHMH, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKHX M DBJIEKTPOHHBIX
NpeAcTaBlIeHUd o cTpoeHuHu BemecTB. CBeneHus 00 HU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHUH — OT YIJIE€BOJAOPOJOB 1O CIOKHBIX OMOIOrHYECKU
AKTUBHBIX COCOUHEHUH. B Kypce OpraHM4ecKOod XUMHM II0JIyYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAILHbBIE
MIPEICTABICHUA O XUMUYECKOM CBs3M, KIacCU(PUKAIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

[lon HOBBIM yrjaoM 3peHHs B mpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOrMYECKUE CBEJEHUS O BellecTBax U
XUMHYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMHS» OOy4YaroIIMMCSl TPEAOCTaBISAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3ULUH,



Iy0Ke TOHSATh MCTOPUYECKOE H3MEHEeHHEe (YHKIMH ATOro 3aKkoHAa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BAKHEHUINIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOICTBaxX M NPUMEHEHUHU, a TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTEeKaHus jaonojHsercs B Kypcax 10 um 11 knaccos
AIIEMEHTAMHU COJEP)KaHUSA, HMEIOIIUMH KYJbTYPOJIOIrMYECKUA W MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XHMHUU C
OPYTMMHU HAayKaMH, PACKpPBIBAIOT €€ pOJib B IIO3HABATCIBHOW M IPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K IpoLeccy
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUH XUMHH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MHPOPMALMIO U
OpPUMEHATh €€ I TOINOJIHEHHUS 3HAHUM, pEIIEHUs WHTEUIEKTYaJbHbIX U
AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1enom conep:kanue yueOHOTO
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHMsSI OPUEHTUPOBAHO  Ha
(dbopmupoBaHue y OOy4YalOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI Il MOHUMAaHUS
¢bunocockux HaEH, TaKUX Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHMYecKoro Mupa, OOYCIIOBJIEHHOCTh CBOMCTB BEIECTB KX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPUPOAHBIX SBJIECHUNA NyTEM OSKCHEpPUMEHTa M
pelieHrs TMPOTHUBOPEUUM MEXAy HOBbIMHU (dakTaMu U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU 3KOJOTMYECKUX MpodiieM, a
TaK)Ke Mpo0JeM COEpeKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnaHe pemeHus 3agad  BOCIMTAHHS, Ppa3BUTHS U COLMAIM3ALNU
oOydarommxcs NPUHATHIE NPOrPaMMOM MO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
colepKaHUsI M TOCTPOEHUS MpeAMeTa MpeAyCMaTpuBalOT  (OpMUPOBAHUE
YHUBEPCAIbHBIX y4Y€OHBIX JCHCTBUM, UMEKMUX 0a30Bo€ 3HAYEHHE A
pa3IUYHBIX BHJIOB JICSATENIBHOCTH: pelleHus MpoOjieM, TIOUCKa, aHaiu3a H
00paboTku MHPOPMALIMH, HEOOXOAUMBIX JJIsi MPUOOPETEHUS OIbITA TPAKTUIECKOM
U HCCIE0BATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILETo
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHETO 00IIero o0pa3oBaHusi, MPU ONpPeIeICHUN
COJIepKATEeJIbHOM XapaKTePUCTUKHM LEJed HU3y4YeHHs] MpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHONW 3HAYUMOCTU TPAJAMLMOHHO NpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUYECKOU
JEeSATENbHOCTU YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOM KylbTyphl. C
METOJMYECKOM TOYKHM 3pEHHUs] TaKOM MOJAXOJ K ONpPENENCHUIO LeNed U3y4deHUs
MpPEIMETA SIBISIETCS] BIIOJIHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU HU3YUYEHHs MpeaMeTa
«Xumus» Ha 0a30BoM ypoBHe (10 —11 kJ1.) siBIAIOTCS:

e (dopMHpOBaHHWE CHUCTEMbl XHMHYECKHUX 3HAHMM KaK BaKHEHIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOUW KAPTHUHBI MHpPA, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBBIC MOHATHS, (yHAAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUECKUX pEaKIUid, HEOOXOAUMBIX [Jisi NpUOOpEeTeHUs
YMEHUM OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHU,
HMMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB JIESTEIHLHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XMMHUYECKOT0 JKCIEPUMEHTa, COOJIIOJCHUEM  IIpaBUI
Oe3omacHOro oOpalieHus ¢ BeleCTBaMMU.

Hapsiny ¢ stuMm, conepkaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/lady U3y4YeHUs
npeaMera B MporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeaHero obmiero oopazoBanusi. CerojHs B
MpenojaBaHul  XUMUM B OOJblIed  CTEMeHH OTAAETCS  MPEArnoyYTeHUE
MPAKTUUYECKOM KOMIIOHEHTE COJepKaHus OOy4YeHUs, OPUEHTUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA O0II€00pa30BaTEIbHON OpraHu3aliy, BIaJCIOIIeT0 He
Ha0OpoM 3HaHUM, a (PYHKIHOHATBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMU aKTUBHOTO MOJYYEHUs] 3HAHUW U MPUMEHEHUS UX B PEalbHOMN >KHU3HU
JUTSL pEeIIeHUS TPAKTUYECKUX 3aj1ay.

B cBsi3u ¢ 5TUM Tpu U3ydeHUM TMpeaMera «XUMHUS» JTOMHHHUPYIOIIEe
3Ha4Y€HHUE MTPUOOPETAIOT TAKUE 1IEJIN U 3a]]a4H, KaK:

azanTanys OO0ydYarIUXcsl K YCIOBUAM JIUMHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
CaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MNPUHSITHUIO TPaMOTHBIX
pelieHn B KOHKPETHBIX KM3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOyYarolmMXCSl ~ KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHMBEpPCAJIbHOE 3HAYEHUE JJIsI Pa3IUYHbIX BHUJOB
NeATEeNIbHOCTU: pelieHus: mpobJieM, Moucka, aHanu3a u oopaboTku mHbOpMaluu,
HEOOXOMUMBIX [IJIi TPUOOpPETEeHMs] ONbITa JACSATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TakKxKe JJIsI OIEHKM C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;



pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYCCKUX
CrocOOHOCTEM 00yYaroMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMHU MOTPEOHOCTSIMU, UCITOJIB30BAThH
COBPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JJII TIOWCKA W aHaJM3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dbopMHEpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATHBHOTO M JIOTHIECKOTO
MBIIIUICHUS, HA0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUU W TPOBEICHUHU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcss YOEeKIAEHHOCTH B T'yMaHUCTUYECKOH
HAIPABICHHOCTH XWMHH, €€ BaXHOW DPOJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHECHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTOo
OTHOIICHUS K TPHPOAEC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEUICHUN B
CUTYaIIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOGHOoM maHe cpenHero oOImero oOpa3oBaHUS MPEAMET «XUMHUSI»
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeaMETHON oOnacTh «EcTecTBeHHO-HayUHBIC
MPEAMETHD».

OO0mIee YrciIo 9acoB, OTBEAEHHBIX JIJIST U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero ooimero oopaszoBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heemio).



COIEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHMYECKON XUMHUH

[IpenmeTr opraHnvecKor XUMUH: €€ BOSHUKHOBCHHUE, PA3BUTUE U 3HAUCHUE B
MOJY4YEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOCHUS OPraHHUYECKHX
coenuHenuil A. M. bytiepoBa, e€ ocHOBHBIE TIOsI0keHUS. CTPYyKTypHBIE (HOPMYJIbI
OpraHMYecKux BemecTB. ['omonorus, wu3omepusa. XHUMUYECKas CBSI3b B
OPraHNYEeCKUX COEAUHECHUSAX — OJJTUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHudeckux BemecTB. HoMeHkmaTypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIMX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX MPEBPALLICHUM:
O3HAKOMJICHHE ¢ OOpa3laMHu OpPraHUYeCKUX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIEeCTB, HAOIIOICHUE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTaHUYECKHUX BEILIECTB
MIpU HarpeBaHuu (IJ1aBJieHHEe, OOYTIIUBaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENN aJIKaHOB: (U3WYECKHE M XHMMHYECKHE CBOMCTBA
(peakuuu 3aMmenieHuss W TOpPEHHs), HaXOXKACHUE B NPUPOJE, IOJIyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHMN PsAl. DTUIEH U TPONUJIEH —
MpOCTEHIINE NPEACTABUTEIN aJTKEHOB: (U3MYECKHE M XHMMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIApaTalldd, OKHUCJICHUA U
MOJIMMEPU3ALINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHEWIIWE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lomyueHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psill. ALICTHICH
— TPOCTEUIHNM MpeaCTaBUTENIb AJKMHOB: COCTaB, CTpOeHHE, (uznueckue u
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBaHUs, TaJOT€HUPOBAHUS, TUIpaTaluy,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, (QU3MUECKHE U XUMUUYECKHUE CBOMCTBA
(peakuuu TaJIorTeHUPOBAHUS U HUTPOBAHUS), MOJyYeHUE U MPUMEHEHUE. To01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NOdyYeHue u npumereHue. TOKCUYHOCTH



apeHOB. ['eHeTHMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMA K
Pa3JINYHBIM KJIaccaM.

[IpuponHble MCTOYHUKM YIIIEBOXOPOAOB. I[IpupomHblii ra3 W MHONYTHBIE
HedTsubie ra3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUuTU4YecKuil), mnuponus. [IpoaykTsl
nepepaboTKu He(PTHU, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITy. KaMeHHbII
YTOJIb U MPOAYKTHI €T0 MepepadoTKu.

OKCIEpUMEHTAIBHBIE METOAbl HW3y4YEHMs BEUIECTB M HX IPEBPAIlCHUN:
O3HAaKOMJIEHME C 00pa3suaMu IUJIaCTMAcC, KAay4yKOB M PE3HHBI, KOJUIEKLUU
«Hebtb» u  «Yromb», MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHUE 3TUJICHA

U U3y4YECHUE €TO CBOMCTB.

Pacu€rHble 3anaum.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI'0 BEIIECTBA WM MPOJIYKTa PEAKLIHMHU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH ).

Kucsiopoaconep:xkamue opranndeckKue coeJuHEHUs

[IpenenpHble OAHOATOMHBIE COUPTBL. METAaHONI U 3TAaHOJ: CTPOECHUE,
¢uznyeckre M XUMUUYECKHUE CBOMCTBa (peakiuu C AaKTUBHBIMU METaljlaMH,
rajoreHoBOJOpoJaMu, TOpEHue), NpuMeHeHue. BoaopojHble CBA3UM MEXKAY
MOJIEKYJIaMU CIUPTOB. J[elicTBME METaHOJIa U 3TaHOJIa HA OPTaHM3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. ODTWIEHIJIMKOIb W TJMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE CO IIEJIOYHBIMU
MeTaJlsIlaMU, KAa4eCTBEHHAsl peakivsi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
Opranusm 4yesoBeka. [[puMeHeHne TIIMIEpUHA U STUIEHTIIUKOJIA.

@deHos: CTPOCHHE MOJEKYIbl, (U3UYECKHE U XUMHUUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue penona.

Anpneruapl U kemowusvl. DopManbpIerul, aleTadbIeru]: CTPOCHHE,
(duznyecKkre U XMMHUYECKHE CBOMCTBA (peaklUM OKUCICHHS U BOCCTAHOBIICHMUS,
KaueCTBEHHBIE PEAKIINM), OJyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOThL. MypaBbuHas H
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (DU3NYECKUE M XUMUUYECKUE CBOWCTBa (CBOMCTBa,
oO1ue A Kjiacca KUCIOT, peakius 3TepuduKannun), nojayuyeHue u NpuMeHEeHHE.
CreapuHoBasi ¥ OJICMHOBAas KHMCJIOTHI KakK MPEJICTABUTENIM BBICHINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

Cnoxupie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c1oxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ilpumenenue xupoB. buonornyeckas
POJIb KUPOB.



VYrineBogpl: cocTaB, KJIacCU(pUKaUMs  yriaeBojoB  (MOHO-, JH- U
nonucaxapubl). ['roko3a — npocTeliuii MOHOCaXxapu1: 0COOCHHOCTH CTPOCHUS
MOJEKYJIbl, (U3NYECKME U XUMHUYECKHE CBOICTBa (B3aMMOJACHCTBHE C
rugpokcuaom meau(Il), oxkucienne aMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIIOKO3bl), HAXOXKICHUE B MPHUPOJIC, NPUMEHEHUE,
ouoniorndeckas poiab. @orocunte3. pyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemnonosa kak npupoaHbie noauMepsl. CTpoeHHe Kpaxmana U
neuoiao3el.  DU3MYecKue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl PEaKIUs C UOJIOM).

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
MpOBEJICHNE, HAOIOJICHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STAaHOJA
okcugoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOACHCTBHE TJHUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUYECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacu€rHble 3anaym.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKIMUA MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECCTB WU MPOAYKTOB PEAKIIIN ).

A3zoTcoaeprKanue OpraHM4ecKue COeTMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusnyeckue
U XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpumepe riaunuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJsipHbIe coeauHeHus. [lepBuunas,
BTOPUYHAsi U TpETUYHAs CTPyKTypa OeNkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATYpalus, KAYeCTBEHHbIC PEaKIIMU Ha OCIKH.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
HaOJI0JICHHE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB Mpu
HarpeBaHUHU, [IBETHbIE peaKIUU OEJIKOB.

BricokomoJiekyJIIpHbIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEHSST MOJICKYIspHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHsS] BEHIECTB M HX NPEeBpalleHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4YyKOB.

Mexrpe1MeTHBIE CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUU OPTraHUYECKON XMMHHU B
10 kmacce OCyIIECTBISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAy4YHBIX MOHSTHUMI, TaK U MOHSATUN, SIBIASIOIINXCS CUCTEMHBIMH JJisl OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHITHS: BJICHUE, HAYYHBbIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIacCcU(UKaius, NepuoAUIHOCTb, HAOIIOJEHNUE,
HU3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

dusnka: MaTepus, JHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BELIECTBO, Tel0, O0BEM, arperaTHoOe COCTOSHUE
BellleCTBa, (PU3NYECKUE BEIUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKU AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbI, >KHUPBHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
PECYPCBIL.

TexHoNmorHs: MHINEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHbIC U KOCMETUYECKHUE Mpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckre OCHOBbI XUMHUU

XUMHAYECKAN d3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J0UKa. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeNieHrs 3JEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepuognueckas cucreMa XUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprmoamyeckoil cuctemsl
xumnyeckux aneMmeHtoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHUMHUYECKHUX 3JJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTHIX M CJOXKHBIX BEIIECTB IO TpynnaM M Mepuojam.
3HaYEHHE NEPUOJUYECKOrO 3aKOHA B PA3BUTUN HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHIBI XHUMHUYECKOW CBS3U
(koBaJIieHTHAsl HEMOJISIpHAS W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIA U  JOHOPHO-
akuenTopHbeiil). BopopoaHass cBsi3b. BajeHTHOCTh. DIEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISAPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PELIETKH.

[TondaTue o nucnepcHbIXx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMN. Homenknartypa
HEOPraHUYECKUX BeIIEeCTB. [ eHeTMYecKas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuyeckass — peakius. Knaccudukamuss  XuMHUYECKHUX — peakiud B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHUHU. 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPaHEHUS U NPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakropoB. OOpaTtumbie
peakuur. XHUMHYECKOE paBHOBecue. DaKTOPhl, BIUSAIONIME HA COCTOSTHUE
xuMuyeckoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTryueckas auccounaiys. CunbHbIC B ciaa0bie daekTpoauTtsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAs, IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLICHUN:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux siaementos I, U.
MenneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAJIM3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUMKATOpA, pEaKMu HOHHOTO OOMEHa),
MPOBECHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnbie 3anaun.

Pacu€éTtei 1o ypaBHEHMSM XMMHUYECKMX pEaKUHWi, B TOM YHCIIE
TEPMOXUMUYECKUE pACUETBI, PacU€Thl C HCIOJB30BAHUEM IIOHATHUS «MAacCOBasd
JIOJISI BEILIECTBAY.

Heoprannueckasi xummus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux sjeMmeHToB J[. Y. MennaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHIITUX HEMETAJIOB (TaJOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpemHHMs) U UX  COEAUHEHHM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIINX HEMETAIIOB U UX COCAUHEHUM.



Meramnel. Ilonoxenue meramnoB B llepruoamyeckor cCUCTEME XUMUUYECKUX
sanementoB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
atomoB MetasuioB. OOmue ¢uzndeckue cpoiictBa MetaiioB. CIuUiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKHUIN P HANPSIKEHUN METAJLIIOB.

XUMHUYECKUE CBOMCTBA BAXHEWIIMX METAIOB (HATpHUH, KaJlWi, KaJbIIHUM,
Mar"ui, aJlOMUAHHH, IIMHK, XPOM, KEJI€30, MEb) U X COCTUHECHUM.

OO6mue crnocoObl moydeHus: MeTauioB. [IpuMeHeHne MeTalaoB B OBITY U
TEXHUKE.

OKCINIEpUMEHTANIBHBIE METOJbl M3YYECHHUS BEIIECTB M UX NPEBPALLICHUN:
M3YyUYEHUE KOJUIeKIMU «MeTamiabl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/a4, HAOJI0JICHUE W OINHCAHUE JIEMOHCTPALIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHUJIA AIOMUHUSA C PacTBOpaMU
KHUCJIOT U IIEJ0Uei, KAYeCTBEHHbIC PEAKIMU Ha KATUOHBI METAJJIOB).

Pacuérnsie 3anaun.

Pacuétbhl mMacchl BemecTBa WM O00OBbEMA ra3oB 0 HW3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0bEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CJIH OJHO
M3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B o0ecrniedeHUM IKOJOTHYECKON, SHEPreTUUYeCKOM M THIIEBOU
0€30MacHOCTU, pa3BUTUU MeAuIUHBL. [loHATHE O Hay4HBIX METOAAaX MO3HAHUS
BELIECTB U XMMUYECKUX PEAKLIUH.

[IpenacraBnenuss 00 OOHMMX HAYYHBIX MOPUHIUIIAX POMBIILJIEHHOTO
MOJIYYECHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIbHbBIC
MaTepuaybl, KOHCTPYKUMOHHBIE MAaTEpHUalbl, KpacKd, CTEKJIO, KepaMuKa,
MaTepUaybl Ul JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHS U 3J0pPOBbE YEJIOBEKA: MPABWIIA MCIIOJB30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MAaCHOr0 UCIOIB30BaHUS MpPenapaToB ObLITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBs3€d MpU  HM3ydeHHH  oOOled
HEOpraHU4ecKorM Xxumuu B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHSATUN, SBIISIIOLUIUXCS
CUCTEMHBIMH ISl OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (DakT, rUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, TI[epUOJUIHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, SBJICHHUE.



dusmka: MaTepusi, SHEPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH,
M30TOII, PAIMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHME BEIEeCTBA, (PU3HYCCKUC BEIWYMHBI U CIMHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHm3M, OJKocucTtema, Omochepa, MakKkpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3ME.

['eorpadusa: MuHEpanbl, TOPHBIC IMOPOJIBI, IMOJE3HBIC UCKOIIAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoMOTHSA: XUMHUYECKAs] MPOMBIITUICHHOCTh, METAJLTypPTrHs, MPOU3BOJACTBO
CTPOUTEIBHBIX MATEpPUAJIOB, CEIbCKOXO3SHMCTBEHHOE IIPOMU3BOACTBO, IHIICBAs
MPOMBINIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBIINIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOWU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yjdbTaTaM OCBOCHUS
oOydJaroluMHCs TporpamMM cpeaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMEeTHbIM M TpeAMEeTHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEAHETO OOIIEro
00pa3oBaHus SIBISIETCA CUCTEMHO-/IESITETbHOCTHBIN MOIXO/.

B COOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCHUUCKONW TpaxKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUYEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUUECKUX TPAAUIUMK 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMU, MNPUCYIIUMH 1I€JIOCTHOM
CUCTEME XMMHYECKOTI0o 00pa30BaHMs;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTa «XHUMHsS» JOCTUTalOTCS B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJIealaMd POCCUHCKOr0 TPa’KJAHCKOro OOIIecTBa, NPUHATBIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00y4Jaromuxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS mpeameTa «XUMHUS» OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
o0y4Jaromuxcs Mo peaau3alui OIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEM,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABAaTENbHBIX 3aJlay, BHIIIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU e TEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTINTAHMS:

IIEHHOCTHOT'O OTHOILEHHS K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTCYECTBCHHON XHMMH;

YBaXEHHSI K TPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yJbTaT
JUIMTENbHBIX ~ HAOMIOCHUHM, KPOMOTJIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TOCIETYIOIIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEACHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPaBOBBIX HOPM W OCO3HAHHUE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 30poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOI'O OTHOIIECHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJitoieHUs1 TpaBUil 0Oe€30MacHOro oOpallleHHs C BELIeCTBAaMU B OBITY,
IOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHUMAHMSI 1EHHOCTH TIPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacCHOro MOBEACHUS B CUTYAIHUIX, YIPOKAOIIUX 3/J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIhCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUX  BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEI0 KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUU IO XUMUU;

YBAXKEHUA K TPYAY, JIIOAAM TPYa U PE3yIAbTaTaM TPYAOBOM IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBUIYAIBHOW TpaeKTOpUHU
oOpazoBaHus, Oyayiiell mpodeccur M peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKHU I€J€CO00pPa3HOr0 OTHOLICHUSI K MNPUPOJAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHMS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOW CPEIb;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pELICHUS] BOPOCOB PAMOHAIIBHOTO MPUPOJOIOIb30BAHUS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCAIIUX BPEH OKpYKaOUIEH
MPUPOJIHON cpejlie, YMEHHUSl MPOrHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MTPEJOTBPAILATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUJICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOMU
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemo(poouu;

7) UEHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS crneluUKH XMMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBIeHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJBI U UYeJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XUMHUHU JUIsI  COBPEMEHHOM
UMBWIK3ALMUU: B €€ TyMaHUCTUYECKOW HANPABICHHOCTA W BAXXKHOM pPOJU B
CO3/IJaHUM HOBOU 0a3bl MaTepUalibHOW KYJIbTYpPhI, PEIICHUU TJI00ATbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, JHEPIreTUYECKOM, MUILEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMU
YCHEUIHOTO TpyJda U DSKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrOo UJIeHA
o011ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIydyaeMble 3HAHUS Ui aHalin3a U OOBSACHEHUS SIBIICHHM OKPYXKAIOIIEro MHUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOUIUMXCS JAHHBIX C 1EJbI0 MOJIyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOMN AEATebHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3MyHbIX cepax mpodhecCuoHaTbHOM
NeSATEeNIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE Pe3yJabTaThl OCBOSHUS Y4eOHOTO TpeaMeTa «XuMus» Ha
YpOBHE CpPEeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TS dhopmupoBaHuUs MHPOBO33PEHUS oOyyaromuxcs
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIUPUKY METOIOB TO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIeCcC, CUCTEMA, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIe0BaHue, HAOII0ICHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NelcTBHUS (TI03HABATEIbHBIC, KOMMYHHUKATHBHbIC,

PEryJsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBLHOU
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIINU 00yYaromnxcs;
CIOCOOHOCTD oOyyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIC y4eOHbIC
JIEUCTBUS B ITIO3HABATEILHOU U COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PpPE3yiabTaThl OTPAXKAIOT OBJAJECHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JIEUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEJIbHBIMHU
AEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITETbHO  (OpMyNIMpOBaTH W aKTyaJIU3UpPOBaTh  MOpoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTECPUH HX
JOCTUKEHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWUM MPUEMBI JIOTUMYECKOTO MBIILICHUS —
BBIJICJIATh XAPAKTEPHBIE MPU3HAKU MOHSATHM W YCTAaHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisl OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHMU;

BHIOMpaTh OCHOBAHUS M KPUTEPUU HJid KIACCU(PUKAIIMU BEIIECTB M
XUMUYECKNX PEAKIIUU;

YCTAaHABIIUBaTh MPUYMHHO-CJIEICTBEHHBIE CBA3W MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE TO3HAHUSI, UCTIOIb3YEMbIe B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOACIIbHBIC MPE/ICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BAaHHbIE MOJICIbHBIC MPEICTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX
peaxkuuu;

(dhopmynHpoBaTh IEH U 3a1a4U UCCIEI0BAHUS, UCTIOIB30BaTh MOCTABICHHbIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENIBHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJI0M
MpOIIeCCa, CaMOCTOATENIBHO MPOrHO3UPOBATh €ro pe3yibTaT, (popMynupoBaTh
0000111eHNS U BBIBOAbI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTarh ONBIT YYEHWUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHMUSI.

3) padora ¢ uHpopMmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX MWHPOpMauuu (HAy4HO-
MONYyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMsl, CIPABOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHAIUM3UPOBATh MHQPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopmynHupoBaTh 3aMpPOChl U MPUMEHSITh Pa3IUYHBIE METOMbl MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW JJisl  BBIMOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMY  MpPE/ICTABICHUS
uHopManuu (cxembl, rpadUku, AUArpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHUE);

UCIOIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKOW uHOpMalKeil: NpUMEHSATh MeXnpeaMeTHble (dusuyeckue u
MaTeMaTU4YEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpeBHATYPbI, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpENICTBA
HarJISITHOCTH.

OBJaeHne yHHBEPCATbLHBIMIA KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX)AaeMOW TEMbl B XOJ/I€ UAJIOra W/UiIn
JIMCKYCCHM,  BBICKa3blBaTh  HujeH, (GOPMYJIHpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TNPE3CHTalEN pe3ylbTaTOB IO3HABATEIBHON NESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BHITIOJTHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii yueOHOro MpoekTa U (PopMyIupoBaTh BHIBOJIbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULIHMMU B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBjajieHNe YHMBEPCAJIBLHBIMH PEryJSTUBHBIMHU AeCTBUSIMM:

CaMOCTOSITEIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIHHYIO
NeATEeNbHOCTb, ompejensis e€ I1edd W 3ajlaud, KOHTPOJMpPOBaTh W IO Mepe
HEOOXOJUMOCTU KOPPEKTUPOBATH MpeajiaraéMblid  alrOpuUTM JACHUCTBUM MpuU
BBITIOJIHEHUM Y4YE€OHBIX UM HCCIEJOBAaTeNIbCKUX 3aJay, BbIOMpaTh Haubolee
3¢ }exTuBHBIN cnoco0 HX pemeHuss ¢ Y4ETOM TOJYyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JeATebHOCTA Ha OCHOBE camMoOaHalIn3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTPa)KaroT:

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJA XUMHUU B TO3HAHUM SBICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUYECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraloIINe TMOHATUS (XUMUYECKUH DIIEMEHT, aToOM, JJICKTPOHHAs
000J10UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJIIpPHBIH 00BEM, YIJIEpOJHBIM CcKeleT, (YHKIHMOHANbHAS TPyIIa,
paguKall, U30MepHs, U30MEPbI, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KHCIIOPOA, U a30TCOJEpXKalllUe COEAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUS MNPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONIOTMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCTOJb30BaHUU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOM JESATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHU,
YCTaHABJIUBaTh WX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS HPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUNA OPTaHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSA MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOM)
dbopMyll OpraHMYeCKMX BEIIECTB W YPaBHEHUN XHUMHUYECKUX PEaKIuH,
M3TOTaBIMBATh MOJIENIM MOJIEKYJl OPraHMYECKUX BEHIECTB JJISI WJUTIOCTpAIUU HX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpraHWYeCKUX BEHIECTB IO HUX COCTaByY U CTPOCHUIO K OMNpeaeIEHHOMY
KJIAcCy/Tpynne COeJUHEHUN (yIJIeBOLOPOAbL, KHUCIOPOA U a30TCoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJIUHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarnuecko HomeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIMICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEpPUH, (peHois, (popManmpaeruj, aneTaibIAeruja, MypaBbHHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpykTO3a, Kpaxmal, eJITi0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMUYECKOU CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJJUHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. byriepoBa st 00bsICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
¢uznyeckre M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IMUYHBIX
KJIaCCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STWUJIEH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (PEHOJ, aleTallbJIeTU]l, MypaBbUHAsI M YKCYCHasi KHUCIIOThI, TJIIOKO3a,
KpaxMmall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKluil ¢
HCIIOIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chipbsi (He(Th, MPUPOAHBIM Ta3, Yrojp), CIOCOOBI HUX MepepadbOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WM NPOJYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYyYHOI'O MO3HAHUs, UCIOIb3YyEMbIX B XUMUHU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HaOI0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIOJb30BaTh CUCTEMHBIE XUMHWYECKHE 3HAHUS [JIsi MPUHATHUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUia MOJIb30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O0O0OpYAOBaHUEM, a TaKXKe MpaBuiia OoOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a00OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIPEBpaICHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUU, MOJIydEHUE
ATUJIEHA U W3YYEHUE €ero CBOWCTB, KAUYE€CTBEHHbIE pEaKIUU OPraHUYECKUX
BEILIECTB, JeHATypalus OCJKOB NMPU HArpeBaHUU, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMH TEXHUKH O€30MAaCHOCTU MpU OOpalieHuu ¢
BEIllECTBAMU U JTa0OPATOPHBIM O0OpPYJAOBAaHUEM, TIPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3alucCu ypaBHEHUW COOTBETCTBYIOIIMX
peakiuii u GopMyIHPOBATH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMUUECKYIO
uHpopMalMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpPEACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJACHUST B OBITY W TPYJAOBOM JACSATEIbHOCTH B IEJIAX
COXPAaHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTb BO3JCUCTBUS HA JKUBBIC OPraHU3MBI OINPEAECIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMbica mokazarens [IJIK, mosicHsTh Ha mpumepax CcrocoObl
YMEHBIIEHUSI W TMPEHOTBPALLEHUS KX BPEIHOTO BO3ACUCTBUSA HA OpPraHU3M
YeJI0BEKa;

JUIsl 00yYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIIETBbIX M CIA0OBUIAIIMX OOYYalOIMXCS: YMEHHE HCHOJIb30BaATh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHX

dhopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIas u HeopraHudeckas
XUMMUSD» OTPAKAKOT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM: O XHUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHbI MHPA, POJIM XUMHU B TMO3HAHUU SIBJIICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUECKUX 3aj1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIIECHHUSI K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIne MOHATUA (XMMHUYECKUM 3JIEMEHT, aToM, W30ToIN, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKHUCJIEHHUS, XUMUYECKasl CBA3b
(KoBaneHTHAsl, MOHHAsS, METAJNINYECKasi, BOJIOPOIHAS ), KpUCTAJUTMYECKasl PeIIETKa,
TANBl  XUMUYECKUX  PEAKLIMH, PacTBOP, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTHYECKAsT JUCCOLUAIMUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKOW PpEeaKli, XUMUYECKOE PAaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON Aucconumanuu, nepuoauueckun 3axkon J[. 1. Menpaeneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHs] U MPEBPAIIECHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE IMOHMUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUECKUX SIBIICHUM, (PAKTOJOTHUUECKHE CBEJCHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCHOJb30BaHUU BaXKHEUIIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIbHOCTH YETIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSITHUMH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA HPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY JJIS
cocTaBieHus (OpMynT BEIIECTB M  yPaBHEHUM XUMUUYECKUX  PEaKIUH,
cucreMmarnueckyto HomeHkIaTypy (IUPAC) u TpuBuanpHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECThb, HETAIIEHAS] U3BECTh, TUTHEBAsS COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOH
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJNINUECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJJTUYECKOW PEmIETKM KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUU YCTAHABJIUBATH MPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB MO HX COCTaBYy K OMNpeAciEHHOMY Kiaccy/Tpyrre
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIbl 1 HEMETaJUIbl, OKCHJIbl, OCHOBAaHMUS,
KHUCJIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHUM PACKPBIBATH CMBICI MEPUOAUYECKOTrO 3aKkoHa Jl.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuyeckux snemeHToB JI. WM. MeHnneneeBa, uCHoJib3ysi MOHSATUA «S-, p-, d-
3JIEKTPOHHBIE opOuTanuy, «QHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX JJIIEMEHTOB U UX COCAUHEHUU
10 nepuoaaM M rpynnaM llepuoauueckon cucremMsl XUMHYECKUX dr1eMeHTOoB /[I. M.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEUIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBA3U MEXIY HEOPraHUYECKUMU
BELIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATH XUMUYECKHE PEAKIUU IO
pPa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArupyloIIMX BEIIECTB, TEIIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkIny, y4acTHIO KaTalu3aTtopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TOJIHBIE U COKPAIlIEHHBIC YPABHEHUS PEAKIIUi HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLA;



c()OPMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, MOATBEPHKAAOIINE
KAUeCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

c()OPMHPOBAHHOCTh ~YMEHHMH  pacKpbhIBaTh CYIIHOCTb  OKHUCJIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUUN MOCPEICTBOM COCTABJIECHMS AJEKTPOHHOIO OajaHca
ATUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeakLMU OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEILEHU XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHemIHero Bo3zaeictsus (mpuniui Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLECCHI,
JeXalllkie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)K€ CPOPMUPOBAHHOCTH NPEICTABICHUM 00 OOIIMX HAyYHbIX NPUHLMIAX U
AKOJIOTMYECKUX MPOOIEeMaxX XUMUUECKOTO POU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BaHHEM
MOHATHUSL «MAcCOBasl J10JIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHUYECKUX PEAKIMSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIH 00BEMY OAHOrO M3 YYACTBYIOUIMX B PEAKLIUU
BELIECTB, TEIJIOBOr0 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXpPaHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIUH;

c(OpMHPOBAHHOCTh YMEHUU COOJIIOIaTh NpaBuiia MOJIb30BAHUS XUMHUYECKOM
NOCYJ0OM M J1Ta0OpaTOpHbIM OOOPYJOBaHUEM, a TaKXKe MpaBWiIa OOpallleHUus C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSAMM MO BBIITOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX ONBITOB;

c()OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBAaTH U BBINOJHATh XUMHYECKHI
AKCIIEPUMEHT (Pa3jIokKEHUE MEepPOKCUAa BOAOPOJAA B MPUCYTCTBUU KaTalU3aTopa,
ONpEJICIEHHE Cpelbl PpPacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakuuu,
peaklud MOHHOrO OOMEHa, KayeCTBEHHBbIE peaKkIUu Ha cyinbdaT-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAJbHBIX 3a7ay I10
teMaM «Metamib» U «Hemeramnb») B COOTBETCTBHM C MNpPaBHJIAMH TEXHUKU
0e30MacHOCTH IIPHU OOpaIEHUH C BEIIECTBAMU M JJAOOPATOPHBIM 00OpPYAOBAHHUEM,
MPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO0 JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX peakuuil U (OpMyIUpOBaTh BBIBOJALI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
UH(pOpPMALMIO, MOJYyYaeMyK U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHUKaLUK, IHTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEJIAX
COXPAaHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTH BO3JEMCTBUs HA )KUBBIE OPTAaHU3MbI ONPEAECIEHHBIX BELIECTB, IIOHUMAas
cmbicn mokazatenst [IJIK, mosicHITP Ha mnpuMmepax CHocoObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3AEUCTBUS HA OPTaHU3M UYEIIOBEKA,

U1 00YYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMM 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYyYalOIMXCS: YMEHHE HCHO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dhopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nea 1. Teoperudyeckue 0OCHOBBI OPraHU4eCKO XUMHUH
IIpeamer opranndeckon xumuu. Teopust
1.1 CTPOEHUS OPTaHNYECKUX COETMHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznen 2. YraeBogopoabl
2.1 IIpenenbHbIe YriIeBOIOPOALI — AJIKAHBI 2
9 HenpenenbHble yrieBoI0OpO/Ibl: aJIKEHBI, 6 |
aJIKa/INEHBI, aJIKUHBI
2.3 ApoMaTHYECKHUE YIIIEBOOPOIbI 2
54 IIpupoaHble HCTOYHUKH YTIEBOAOPOJIOB U 3 |
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xamniue opranu4eckue coeIuHeHNsI
3.1 Crnuptsl. DeHon 3
39 Anppaeruapl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxnble 3¢upbl
33 VYrineBoasl 3 1




Hroro no pasneny

13

Pasnen 4. A3oTcoaepskamme opranudeckne coeIMHEeHUs

4.1 AMuHbI. AMMHOKHCTIOTHI. benku 3
Htoro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM nu(ppoBbIe
Ne n/m P Kontposbubie | IpakTuueckune (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. TeopeTrudeckue 0OCHOBbI XMMHMH
Crpoenune atoMoB. llepuoanueckuii 3akoH
1.1 u [leproanueckas cHCTEMa XUMHYECKUX 3
anemenToB /. 1. Meunneneepa
12 Crpoenue BemectBa. MHOroo6paszue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro no paszneny 13
Pa3nesn 2. Heopranuveckasi Xumusi
2.1 Merasuibl 6 1
2.2 Hemerannsl 9 1 1
)3 CBs13b HEOPraHMUYECKUX U OPraHUYECKUX )
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne aTa ngposbie
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁl()l:lI;OBaTeJILHLIe
padoThI padoThI pecypesI
1 IIpeamer opraHu4eCcKON XUMUH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopust CTpOEHHUSI OPraHUYECKUX
2 coenuHeHuii A. M. Byrneposa, e€ 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuuKauu
3 opraHuueckux Bemects. HomeHnkiatypa |
(cucremMaruyeckasi) U TPUBUAJIbHbIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AnKaHbBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psif
5 MeraH u 3TaH — npocTenIme 1
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJEH U NPOINUIEH — IpocTeiine |
IIPEICTAaBUTENN AJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «I[lomyuenue 1 1
STUJIEHA U U3yYEHHUE €ETO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Tlonyyenue 1
CUHTETHUYECKOTO KayuyKa ¥ pEe3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKUHN PsiA. ALETHIIEH —
IIPOCTEHIINM IPEACTABUTEIb AIIKUHOB

1 Beluncienus 1o ypaBHEHHIO XUMHYECKOM
peakuuu

12 ApeHsbl: 0eH30J1 ¥ TOJIy0J. TOKCHYHOCTD
apeHOB

13 I'enernueckas cBsA3b YIriI€BOAOPOJIOB,
IIPUHAUIEKALIUX K Pa3IMYHbIM KJ1accaM
IIpupoaHbIE HCTOUYHUKH YIIIEBOJLOPOIOB:

14 MPUPOIHBIN ra3 U MOMYTHbIE He(TIHbIC
ras3bl, He)Th ¥ IPOIYKTHI €€ mepepaboTKu
IIpupoaHbIe HCTOUYHUKH YIIIEBOJLOPOIOB:

15 MPUPOIHBIN ra3 U MOIMYTHbIE He(TIHbIE
rasbl, HepTh ¥ IPOIYKTHI €€ mepepaboTKI

16 KonTtponsHas pabota no pazueny
«YTIeBoA0pOabD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoaHas cBs3b

13 MHOroaTOMHBIE CIIUPTHI: AITUIIEHTIIUKOJIb U
[JIALEPUH

19 @DeHOJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE
U XUMHUUYECKUE CBOICTBA, IPUMEHEHHE

20 Anpnerufpl: GopMalbIeTUA U
anetanpaeruy. AneToH

)1 OnHOOCHOBHBIE MTpeJeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [TpakTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOUM KHUCIOTBI»

CTeapI/IHOBaSI X OJICMHOBAaA KUCJIOThI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT

24 MBpbl1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, HX MOIOIILIEE JICHCTBHE
CrnoxHble 3(hUpbl KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MIPONTU3 CIIOKHBIX
3pupoB

%6 Kupsl: ruaponuns, npuMeHeHHe,
OnosIoTHYECcKask PoJb KHUPOB
VYTraeBoJipl: cOCTaB, KiaccuuKarus.

27 Baxueiiue npeacTraBUTeNu: TIII0K034,
¢bpykTO3a, caxapo3a

)% Kpaxmain u 1emtono3a Kak mpHpoIHbIe
MOJIUMEPHI
KonTtponrHas pabota no pazueny

29 «Kucnopozaconepxaiiye opraHuuecKue
COEJIMHEHUS»

30 AMMHBI: METUJIAMHUH U aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. [lentuapt

39 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYIISPHBIX COCTUHEHUN

34 OcCHOBHBIE METO/IBI CUHTE3A




[TnacTmacchl, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHA
KOH(UTypamus aToMOB

Ilepuoanueckunt 3axoH u Ilepuonuueckas
CHCTeMa XMMHYeCcKuX 3neMenToB 1. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOMU
TEOpUEH CTPOEHHUs aTOMOB

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeAMHEHU. ['eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB
XUMHYECKUX DJIEMCHTOB U UX COCOUHCHUH I10
IpymnIaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XuMu4deckux anmeMenToB /.M. MeHpaeneena B
Pa3BUTUU HAYKU

CrpoeHnue BeniecTBa. XuMuieckast CBsi3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOU CBsI3U. BonopoiHast CBS3b

BanieHTHOCTB. DIIEKTPOOTPULIATENLHOCTD.
Crenenn okucieHus. BeriecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS




Knaccugukanuss XMaMHYECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XHUMHUYECKOE PAaBHOBECUE

[Tpaktuyeckas padora Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

10

[lonsaTHEe 0 AUCTIEPCHBIX CHUCTEMAX.
WctruHHbBIE U KOJIOUHBIE PACTBOPBIL.
MaccoBas 107151 BellleCTBa B pacCTBOPE

11

OnexTponauTnueckas quccouuanus. [lonsatue
0 BoJopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonsoro oomena. I'maponms
OpraHMYECKUX U HEOPTraHNYECKHUX BEIIECTB

12

OKHUCITUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [TonsTre 06 snekTponmse
pacIuIaBoOB U PaCTBOPOB COJIEH

13

KonTtponsHas pabota no pazueny
«Teopernyeckre OCHOBBI XUMHUM»

14

Meraiel, ux noJyioxenue B [lepuoauyeckoi
CHUCTEME XUMHUYECKUX 3ieMeHTOB /I, 1.
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS
aTomoB. O0mue pu3ndIecKre CBOKNCTBA
METaJIOB

15

XMMHWYECKUE CBOMCTBA BAXKHENIITNX




METaJUIOB (HATpHil, Kanui, KaJblUid, MArHUM,
QITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX

16 .
COEIMHEHUI

17 XHUMHUECKHE CBOMCTBA IIUHKA, JKeJie3a U UX
COCIMHEHUN

13 CrnnaBel METAUIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUN METaJUIOB
[Tpaktuyeckas padora Ne 2. "Pemenue

19 JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TeEME
«Mertamib»"
Hemerannel, X MOJI0KEHUE B

20 Ileproauueckoi CUCTEME XMMUYECKHX
anemenToB /. 1. Meunneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nyecKue CBOMCTBA HEMETAILIOB.

21 AnioTponusi HEMETAJUIOB (Ha IpuMepe
KHCTIopoa, cepsbl, Gocdopa u yrieposa)

2 XHUMHUYECKUE CBOMCTBA MaJIOT€HOB, CEPBI U UX
COCIMHEHUN

” XuMu4eckue CBOMCTBa a30Ta, ocodpa u ux
COCIMHEHUN

24 XUMHUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

75 IIpuMeHeHNe Ba)KHENIINX HEMETAIUIOB U UX
COCIMHEHUN

%6 O06o00uIeHre U cucTeMaTU3alus 3HAaHUN IO

TteMe «HemeTamny. Beruncienus mo




YPAaBHEHMSAM XMMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TeEME 1
"HemeTtans!"»

73 KonTtponsHas pabota o Temam «MeTasuibhy 1
u «Hemeramibn

79 Heopranuueckre u opraHuyeCKue KUCIOTHI. 1
Heopranuueckre u opraHuueCKue OCHOBAHUS
AmdoTepHbIE HEOPTaHUYECKHE U

30 opraHuueckue coenquHenus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponb xumuu B oO6ecrieueHuH SKOJIOTUIECKOH,

31 SHEPreTHYECKO U MUIIEBOI 0€30TaCHOCTH, 1
Pa3BUTHH MEIULIMHBI
[IpencraBnenus 06 oOMMX HAYYHBIX

32 IIPUHLUAIIAX IPOMBIIUICHHOTO ITOTy4eHUS 1
BAKHEUILNX BELIECTB

33 YenoBek B MUPE BEILIECTB U MaTepUaloB 1

34 XUMHUS U 30POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumus, 11 knace/ Pymasuruc I'.E., ®eapaman @.I°., AkiimonepHoe 00IIeCTBO
«M3parenscTBO «IIpocsemienne»

tabmuuel: [lepuoandeckas cuctema xumuueckux snemeHToB 1. V1. Menneneena,

Ta6J'H/II_[a PaCcTBOPUMOCTH, 3HCKTpOXHMH‘-I€CKHﬁ pAd HAIIPSOKCHUA METAJIIIOB

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHb. -
Peanuzanusa-rpedoBannii-dOI'OC-ocHOBHOTr0-00111€T0-00pa30BaHUs. -

Mertoauueckoe-mocooue-mis-yunrens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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