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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE CpeIHEro oOmiero oO0pa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanpbHOro 3akoHa OoT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHMS
dbenepanbHOl 00pa30BaTENbHON MPOTpaMMbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBaeHHbix B DegepalibHOM  roCyJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenmuu npenojgaBaHus
y4eOHOro mpeamera «XuMHUs» B 00pa3oBaTelibHbIX Opranuzauusx Poccuiickoit
Qdenepanuy, peamu3yOLIMX OCHOBHbIE O0pa3oBaTelIbHbIE MPOrpPaMMbl, U
OCHOBHBIX TnoyIokeHn «Crparernn pa3BuUTHS BocnuTaHus B Poccuiickoi
Odenepanuun Ha nepuo 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPENESICHUIO
oO11eil crpaTterun oOy4YeHus, BOCIUTAHUSL U Pa3BUTHUSL 00YUaIOIIUXCS Cpe/ICTBaMU
yueOHoro npenmera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyaibHble nonoxeHus ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJIEpKaHMsl, PE3yJbTAaTOB OOyUYeHHS W TpeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTeIbHONM  OpraHW3aIiy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTeME XUMHYECKOTo o00pa3oBaHUs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJIOBeKa, a TakKKe »JKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
30pOBbI0 M TpHUPOAHOW cpene. Peanusyercs xumuyeckoe o00pa3oBaHUE
oOydJarolmuxcs Ha ypoOBHE CpeHEr0 00IIero o0pa3oBaHUs CPe/ICTBAaMU YyYEOHOTO
npeaMeTra «XuMus», COJep)KaHUE M IOCTPOCHHE KOTOPOro OMpPEAENICHbl B
IporpaMMe N0 XUMHUU € Y4YETOM CHEeUM(PUKH HAyKH XUMHUH, €€ 3HA4YC€HUS B
MO3HAHUU TPUPOABl U B MATEPUAIBHOM XKU3HM OOIIECTBA, a TAKKE C YUETOM
o0mMX wLejaed M MNPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero obuiero oopazoBanus B Poccuiickoit @eneparuu.

XHUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOyI0 POjib 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'O0 COCTAaBa OKPYXAIOUIEr0 MHpPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTala
HEOThEMJIEMOM YaCThIO MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIELIHOTO
TpyJa ¥ >KM3HU KaxJI0ro ujeHa oOmectBa. COBpeMEHHas XUMHUS KaK Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HanpaBlieHa Ha peLIeHUe
rJI00AJIBHBIX TMPOOJIEM YCTOMYMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYECKOM, MUILEBOM, IKOJIOTrHYECKON 0€30MacHOCTH U OXPaHbI 310POBbSI.

B coorBercTBHM C OOMMHU LEIIMH M HPUHIUIAMU CPEAHETO OOILEro
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIi YPOBEHb
U3YYEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYID UM JJid  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B KU3Hb COLMyMa, MPOJOIHKECHHS
0o0pa30oBaHus B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTraBisiomuMu  npeAMeTa «XHMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Opranuueckas xumus» U «OOwasgs U HEOPraHUYECKas: XHMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKHU: CUCTEMA
3HAaHUN MO HEOPraHMYECKONW XUMUU (C BKIIFOUEHUEM 3HAHUN U3 0O0IIEeH XUMUU) U
oprann4ecko xumuu. @opMupoBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra 0OecleyuBaeT BO3MOXKHOCTb PAacCMOTPEHHS BCEr0 MHOI000pas3ust
BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepxkanusi kypcoB — «Opranuueckas xumusi» U «OO0mas u
HEOpraHuveckas XUMHUs» copMmMupoBaHa B IMporpaMMe O XUMUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHUIO Y4YeOHOro wMarepuaina u oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUM Ha  ONpEIEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOol XHWMHHM BEUIECTBA
paccMaTpHUBalOTCd HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHUX
COCIMHEHHUH, a Takke Ha YPOBHE CTEPEOXMMHUYECKHX M DJIECKTPOHHBIX
MpEeACTaBICHUA O CTpoeHuHu BemecTB. CBelneHUs 00 H3y4aemMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHUHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOIOTrHYECKU
AKTUBHBIX COCOUMHEHUH. B Kypce OpraHM4eckod XUMHM II0JIyYalOT pa3BUTUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus MEpBOHAYATILHbBIE
MPEICTABICHUSA O XUMUYECKOM CBS3M, KIaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrjaoM 3peHHs B mpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 00I1ero oOpa3oBaHuUs
TEOPETUYECKU Marepuan M (PaKTOJIOrMYECKUE CBEJEHUS O BellecTBax U
XUMHYeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» OOY4YarOIMIMMCSl MPEAOCTaBIAECTCS BO3MOXXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTHYECKUX MO3ULUH,



Iy0Ke TOHSATh HCTOPUYECKOE H3MEHEHUE (YHKIMHA HTOr0 3aKoHA — OT
o0o0maroiiei 10 00bSICHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEMIINX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaxX M MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus jgonojHsercs B Kypcax 10 um 11 knaccos
ANIEMEHTAMHU COJEP)KaHUSA, HMEIOIIUMH KYJbTYPOJIOIrMYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
APYTMMHU HAayKaMU, PACKPBIBAIOT €€ pOJIb B IIO3HABATCIBHONW U IPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAaHUIO YBAaXXEHUS K NpoLeccy
TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTaoT
BBIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHMBATh MHPOPMALUIO U
NPUMEHATh €€ JUId TONOJIHEHHUS 3HAHUM, pEeLIeHUsT WHTEJUIEKTYalbHbIX |
AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTO
npeaMera  «XUMHS»  JTaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
(dopMupoBaHue y 00Yy4YalOIKUXCS MUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHMS
¢unocopckux HIeH, TaKMX KakK: MaTEepUAJbHOE €JUHCTBO HEOPraHUYECKOIO H
OpraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTpPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNA NyTEM OSKCHEpPUMEHTa M
pelieHrs MPOTHUBOPEUM MEXAy HOBbBIMH (akTaMU U TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PEUICHUHU 3KOJOTUUYECKUX Mpoldiiem, a
TaK)xe Mpo0JeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemeHus 3agad  BOCIHTAHUS, pa3BUTHS U COLMAIM3ALMU
oOydarommxcs NPUHATHIE NPOrPaMMOM MO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
cCollepKaHUsI M MOCTPOEHUs NpeIMeTa MpeaycMaTpuBalOT (HOPMUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JCHCTBUN, HUMEWOIIUX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJIOB JI€ATEIBHOCTH: pelleHus MpoOjeM, IOUCKa, aHaliu3a U
00paboTKH UHPOPMALIMH, HEOOXOAUMBIX JUJIsi MPUOOPETEHUS ONBbITA MPAKTUYECKOM
U HCCIE0BATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILETo
o0pa3oBaHus, TaK U HA YPOBHE CpeHEr0 00IIero o0pa3oBaHus, MPU ONpPEEICHUN
COJIepKATEeJIbHOM XapaKTePUCTUKHU LEJeHd U3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENICHHONW 3HAYUMOCTU TPAJAMLMOHHO MNpU3HAETCS (OPMHPOBAHHUE OCHOB
XUMHYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOJMYECKOM TOYKHM 3pEHHUs] TaKOM MOAXOJ K ONpPENENCHUIO LeNed U3y4deHUs
MpPEIMETA SIBISIETCS BIIOJIHE ONPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU HU3YUYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBIAIOTCS:

e (dopMHpOBaHHWE CHUCTEMbl XHMHYECKHX 3HAHUM KaK  BaKHEHIIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIIOUEBBIE MOHATHS, (yHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $I3bIKa HAayKH, YCBOCHUE U TMOHHMMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHNII 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 SIBJICHUI,
MMEIOIIUX 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 ¢ aTuMm, copepkateibHasi XapaKTepUCTUKA LIeJIed U 3a7a4 U3YUYEHUS
npeaMera B mporpaMMe Mo XMMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpellHEero obiiero oopazoBanus. CeroaHs B
NpenojaBaHul  XUMUM B OoJblIed  CTENEeHW OTHAETCS  MPENOoYTEHUE
MPAaKTUYECKON KOMIIOHEHTE COJIepXKaHus OOydeHUus, OpPUEHTUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA OO0II€00pa30BaTEIbHON OpraHu3aiiy, BIaJCIOIIEeT0 He
Ha0OpoM 3HaHUM, a (PYHKIHOHATBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMU aKTUBHOTO MOJYYEHUs] 3HAHUW U MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUTSL pEeIIeHUS TPAKTUUECKUX 3a]1ay.

B cBa3u ¢ »TUM mOpu u3ydyeHUM TmpeaMera «XUMHUS» JOMUHHUPYIOIIEE
3Ha4Y€HHUE MTPUOOPETAIOT TAKUE 1IEJIN U 3a]]a4H, KaK:

azanTanys OO0ydYarIUXcsl K YCIOBUAM JIUMHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMupoBaHUE  MHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MNPUHSITUIO TPaMOTHBIX
pelieHn B KOHKPETHBIX KM3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOyYarolmMXCSl ~ KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEpPCAJIbHOE 3HAUYCHUE JIS PAa3IUYHBIX BHUJIOB
JEATEeNIbHOCTU: pelleHus: mpoOJieM, MOUCKa, aHalin3a U 00paboTKu HH(pOpMaIuH,
HEOOXOMUMBIX [IJIE TPUOOPETEHHs] OMbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TakKxKe JJIsI OIEHKM C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOIHYIO CPEY;



pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYCCKUX
CrocOOHOCTEM 00yYaroMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI IO XUMHH B COOTBETCTBUU C JKU3HEHHBIMHU OTPEOHOCTSIMU, UCITOJIH30BATh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU JIJISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOW MH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIONINXCS aCCOIMATUBHOTO H JIOTHYECKOTO
MBIIUICHUS, HA0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHUU W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHME Yy OOydarommuxcss YOEXKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPABICHHOCTH XHWMHH, €€ BaXXHOW POJM B PEIICHUH TIOOATBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX 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 yueOGHoM maHe cpenHero oOImero oOpa3oBaHUS NpPEeAMET «XUMHUSI»
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeaMETHON o0nacTh «EcTecTBeHHO-HayUHBIC
MPEAMETHD».

OO6mIee 9ncIo 9acoB, OTBEAEHHBIX JIJIS U3YUSHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero oomero oopaszoBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heiemio).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHMYECKON XUMHUH

[IpenqmeTr opraHnvecKkor XUMUH: €€ BOSHUKHOBCHHUE, PA3BUTHE U 3HAUCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopus CTpOCHUS OPraHUYECKHX
coenuHenuii A. M. BytiepoBa, e€ ocHOBHbIE ToJiokeHUsI. CTPyKTypHBIE (HOPMYJIIbI
OpPraHMYeCKUX BeleCcTB. [ omoisiorusa, wu3zoMmepus. XUMHYECKass CBA3b B
OPraHUYEeCKUX COEAUHECHUSAX — OJJTUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccudukaluu opraHudeckux BemiectB. HoMenknaTtypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIMX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX MPEBPALLICHUM:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEHIECTB W MaTepuajlaMu Ha HUX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIECTB, HAOIIOJICHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO OPTaHUYECKHUX BEILIECTB
MIpU HarpeBaHuu (IJ1aBlieHHE, OOYyTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKMU psAx. MeTaH W 3TaH —
MPOCTEHIINE NPEACTABUTENN aJIKaHOB: (U3UYECKHE M XHMMHYECKHE CBOMCTBA
(peakuuu 3aMmenieHuss W TOpPEHHs), HaXOXKACHUE B NPUPOJE, IOJIyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUIN PsAl. DTUIEH U MPOINUIICH —
MpPOCTEHIINE NPEACTABUTEIN aJTKEHOB: (U3WYECKHE M XMMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIApaTallid, OKHUCJICHUA U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus noiumepusanuu). [lonyueHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psill. ALIeTHUIICH
— MpOCTEHIIUNA TpPEeACTaBUTENb AJIKHUHOB: COCTaB, CTpOeHUE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklMyu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, THApPATAIINH,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHE.

Apenbl. beH3oin: coctaB, cTpoeHHe, (PU3MUEeCKne W XUMUUYECKHUE CBOMCTBA
(peakuuu TaJloreHUPOBAHUS U HUTPOBAHUS), MOJyYeHUE U NpUMEHEeHUE. 10.1y0n:
cocmas, cmpoenue, @usuyeckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), noayyenue u npumeHeHnue. 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 HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTaIUTHYeCKuil), nupoiaus. [IpoaykTsl
nepepaboTKu He(PTHU, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITy. KaMeHHbII
YTOJIb U MPOAYKTHI €T0 MepepadoTKu.

OKCIEpUMEHTAIBHBIE METOAbl W3y4YEHMs BEUIECTB M HX NPEBPALlCHUN:
O3HAaKOMJIEHME C o0Opa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKIIMHU
«Hedbtb» u  «Yroib», MOJIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHUE ITUIIEHA

U U3y4YECHUE €TO CBOMCTB.

Pacu€rHble 3anaum.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI'0 BEMIECTBA WJIM MPOJYKTa PEAKLIHMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH ).

Kucsiopoaconep:xkamue opranndeckKue coeJuHEHUs

[IpenenpHble ONHOATOMHBIE CHOUPTBL. METaHONI U 3TaHOJN: CTPOECHUE,
¢uznyeckre M XUMUUYECKHUE CBOMCTBa (peakiuu C AaKTUBHBIMU METaljlaMH,
rajioreHoBOJOpoJaMu, TOpPEHHUE), MpUMEHEHUE. BoaopojHble CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. J[elicTBME METaHOJIa U 3TaHOJIa HA OPraHW3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. ODTWIEHIJIMKOIb W TJMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE CO IIEJIOYHBIMU
MeTaJlsIlaMU, Ka4eCTBEHHAsl peakivsi Ha MHOroaTOMHbIe crnupThl). JledicTBue Ha
OpranusMm 4yesnoBeka. [[puMeHeHne TIMIEpUHA U STUIIEHTITUKOJIA.

®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 TPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOThL. MypaBbuHas H
YKCYCHAsi KHUCIIOThI: CTpoeHHE, (U3NYECKUE U XUMUYECKUE CBOWCTBa (CBOMCTBa,
oO1ue JJis Kjacca KUCIOT, peakiusl dTepuduKainum), nojaydeHue U NpuMeHEeHUE.
CreapuHoBasi U OJICMHOBAas KHMCJIOTHI KakK MPEJICTABUTENIM BBICHIMX 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). ['oko3a — npocTeliuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3UYECKME U XUMUYECKHE CBOICTBAa (B3aUMOJACHCTBHE C
ruapokcuaom meau(ll), oxucaeHHe aMMHMadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBIICHHE, OpOXEHHUE TIIOKO3bl), HAXOXKJACHUE B NPUPOJE, NMPUMECHEHUE,
ouoniorndeckas poiab. @orocunte3. pyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemnonosa kak npupoaHbie noauMepsl. CTpoeHHe Kpaxmana U
uemttoiao3pl.  duU3nyeckue M XUMUUYECKHME CBOMCTBA Kpaxmana (THAPOIH3,
KaueCTBEHHAsl PEaAKIUs C HOJIOM).

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STAaHOJA
okcugom wmenu(ll)), MHOroaTtoMHBIX CHUPTOB (B3aUMOJACHCTBHE TIJIUIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKucIeHUEe 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 UCXOJHOTO BEIIECTBA WIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINM ).

A3oTcoziepxKale OpraHuuecKrue COeTUHEHMUS.

AMHMHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpumepe riuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYIsSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsi M TpPETUYHAs CTPYKTypa OenKkoB. XHUMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATYpalus, KAYeCTBEHHbIC PEaKIIMU Ha OCIKH.

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

BricokomoJiekyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEHSST MOJICKYIspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
O3HAKOMJICHHE C 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4YyKOB.

Mexrpe1MeTHBIE CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUU OPTraHUYECKON XUMHHU B
10 knacce oOCyIIECTBISIETCS 4Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHSTHUMI, TaK U MOHSATUN, SIBIASIOIINXCS CUCTEMHBIMH JJisl OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uue ecTeCTBEHHO-HAaYUYHbIE MOHSITHS: SIBIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, Kilaccu(uKaius, NepuoJAUUYHOCTb, HAOJIOJCHUE,
HU3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

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

buonorus: kierka, opranu3Mm, Ouocdepa, oOMEH BeIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKU aKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbI, KHUPBI,
(hepMeHTHI).

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCBIL.

TexHoNmorHs: MNHINEBbIE MPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MHUTAHUSA,
MOIOIIIUE CPEJICTBA, IEKAPCTBEHHbIC U KOCMETUYECKHE Mpenaparbl, MaTepualbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckre OCHOBbI XUMHUU

XUMHAYECKAN 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
000J10YKa. DHEPreTHYeCKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpejieieHUusl 3JIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepuognueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprmoamyeckoil cucTemsl
xuMnyeckux aneMmeHtoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB IO TpynnaM M Mepuojaam.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUN HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHIBI XHUMHUYECKOW CBS3U
(koBaJieHTHAsl HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIA U  JOHOPHO-
akuenTopHeiil). BopopoaHnass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISAPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[TondaTue o aucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMN. Homenknartypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTMYecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakius. Knaccudukamuss  XuMHUYECKHUX — peakiud B
HEOPraHUYECKOM M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpatumbie
peakuun. XuMHUYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSIHUE
xuMuyeckoro pasHosecus. [Ipunuun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLICHUN:
neMoHctTpanusa Taomui «llepuoandeckast cucrema xumMmuueckux siaementos . U.
MenneneeBay, U3ydeHUE MOJEIEH KPHUCTAJUIMUYECKUX PEIIETOK, HAaONMIOJCHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAJIM3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUMKATOpA, pEaKMu HOHHOTO OOMEHa),
MPOBECHNE MPAKTUUECKON paboThl «BiusiHue paznuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIIANY.

Pacuérnbie 3anaun.

Pacu€éTtei 1o ypaBHEHMSM XMMHUYECKMX pEaKUHWi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C HCIOJIB30BAHUEM IIOHATHUS «MacCOBasd
JIOJISI BEILIECTBAY.

Heoprannueckasi xummus

Hemeramuel.  Ilonoxenne HemetaiuioB B llepuommueckom  cucreme
xumMudeckux siaemeHToB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOJia, cepbl, (hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHMINIMX HEMETAIJIOB (TaJOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUNA  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIINX HEMETAIIOB U UX COCAUHEHUM.



Meramnel. Ilonoxenune meraiuioB B llepuoanyeckor cucteMe XHUMUUYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOECHUS JIEKTPOHHBIX 000JOYEK
atomoB MeTasuioB. OOmue pusznueckue cpoiicTBa MeTauioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKHIN Pl HANPSIKEHUN METAJIIIOB.

XUMHUYECKUE CBOMCTBA BAXHEWIIMX METAIOB (HATPHUH, Kallui, KaJbIIHM,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, M€Jlb) U UX COCAUHEHUH.

OO6mue crnocoObl mojiydeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCINIEpUMEHTANIBHBIE METOJbl M3YYECHHUS BEIIECTB M UX NPEBPALLICHUN:
M3YyUYEHUE KOJUIeKIMU «MeTamiabl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/a4, HAOJNIOJIeHWEe W OIUCAaHHE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUJPOKCHUJIA ATIOMUHHUS C PacTBOpaMHU
KHUCJIOT U IIEJ0Uei, KAYeCTBEHHbIC PEAKIMU Ha KATUOHBI METAJJIOB).

Pacuérnsie 3anaun.

Pacuéthl Macchl BemiecTBa WIM 00BbEMA ra30B MO HM3BECTHOMY KOJIMYECTBY
BEIllECTBA, Macce Wi O0bEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIUU, €CJIH OJHO
W3 BEILIECTB UMEET MPUMECH.

XuMUA 4 KU3Hb

Ponp xumum B o0ecrniedeHUHM SKOJOTHUYECKOH, SHEPreTHUYeCKOM U IMHIIEBOM
0€30MacHOCTH, pa3BUTUU MeAuIUHBL. [loHATHE O HAydHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpenacraBnenuss 00 OOHMIMX HAYYHBIX MNPUHIUIIAX [MPOMBIILIEHHOTO
MOJYy4YECHUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUANIOB: BAXXHEWIIIME CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIHOHHBIE MAaTepuajbl, KpPAacKH, CTEKJIO, KepaMuKa,
MaTepuanibl sl 3JIEKTPOHUKHA, HAHOMATECPUAJIbl, OPTaHUYECKUE U MUHEpaJbHbIC
yaoOpeHus.

XuMHSIT U 3I0POBBE YEJIOBEKA: MPABWIIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 MCIOIb30BaHUs IpenapaToB ObITOBON XUMUU
B IIOBCEJHEBHOM KU3HU.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€H MpU  H3YyYeHUM  oOmer u
HEOpPraHU4eCcKOM XumMuu B 11 Kiacce OCyIIECTBIIAETCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK MW TMOHITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE TMOHSTHUS: HAay4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, MNEepUOAUYHOCTb, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusmka: MaTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJIEKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIEeCTBA, (PU3HYCCKUC BEIUYMHBI U CIMHHUIIBI UX
HU3MEPEHUS, CKOPOCTb.

buonorus: kmetrka, opraHm3M, DJKocucTema, Omochepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3ME.

I'ecorpadus: MuHEpaNIB, TOPHBIE MTOPOJIBI, MMOJS3HBIC UCKOIMAEMbIC, TOTLUIHBO,
PECYPCHI.

TexHoMOTHSA: XUMHUYECKAs] MPOMBIITUICHHOCTh, METAJLTypPTrHs, MPOU3BOJACTBO
CTPOUTEIBHBIX MATEpPUAJIOB, CEIbCKOXO3SHMCTBEHHOE IIPOU3BOACTBO, IHIIEBAs
MPOMBINIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBIINIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX TMPEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylabTaTaM OCBOECHUS
oOydJaroluMHCs TporpamMM cpeaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMEeTHbIM M TpeAMETHbIM). HaydHo-MeToauueckoil OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMM CPEIHETOo OOIIEro
00pa3oBaHus SIBISETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B CoOOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCUMCKONW TpaxaaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUYEHHUIO;

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

TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPUCYIIUMH 1I€JIOCTHOM
CUCTEME XMMHYECKOTI0o 00pa30BaHMs;

HaJU4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTra «XHUMHS» JIOCTUTalOTCS B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMd POCCUHCKOr0 TPa’KJAHCKOro OOIIecTBa, NPUHATBIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHMS, CaMOPAa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTHU
00y4Jaromuxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS mpeameTa «XUMHUS» OTPaAXKaloT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
o0y4Jaromuxcs Mo peajan3ainuy IPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaxIaHCKOrO BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTAaBICHUS O COIHMAIBHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETbHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
XUMHUYECKHX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PAa3IUYHbIX BUJOB YUEOHOU €SI TEIbHOCTH;

2) IaTPUMOTHYECKOT0 BOCIIMTAHUSA:

IIEHHOCTHOT'O OTHOILIEHHS K HWCTOPUYECKOMY M HAayYHOMY HaCJEIUIO
OTCYECTBCHHON XHMMH;

YBaXEHHSI K TPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAYKHU €CTh Pe3yJbTat
JUTUTETIbHBIX ~ HAOMIOJICHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIONIEM
aHanu3e uHOOpPMAIMU O MEPEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI 1 IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TOCIEACTBUN ITHX
MOCTYTKOB;

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 30poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'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€30MacHOro MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEA0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  JAPYrUX  BHJAX
JEeSITETLHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE B PEIICHUM NPaKTHUYECKUX 3a7ad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEI0 KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YHUCJIC HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUUN IO XUMUH;

YBAXEHUA K TPYAY, JIIOAAM TPYyIa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIBHOM TpaeKTOpUH
oOpazoBaHus, Oyayiiell mpodeccur M peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0rn4eCcKOro BOCIIMTAHMS

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 CPEbI;

OCO3HAHUS HEOOXOJIMMOCTH HCMOJIb30BAHUS JIOCTMIXKEHHM XUMHUHM IS
pELICHUS] BOPOCOB PAMOHAIIBHOTO MPUPOJOIOIb30BAHUS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCAIIUX BPEH OKpYKaOUIEH
MPUPOJIHON Ccpelie, YMEHHsI MPOTHO3UPOBATH HEOJArOMPUSTHBIE HKOJOTHYECKHE
MOCECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MTPEJOTBPAILATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUJICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTHUU
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 penieHuu mpodJieM COXpaHEHUS
MIPUPOAHOTO PAaBHOBECHS,

yOeXXIEHHOCTH B  0COOOW 3HAUYUMOCTH XUMHUU IS  COBPEMEHHOM
UMBWIK3ALUMAU: B €€ TyMaHUCTUYECKOM HANPABICHHOCTA W BAXXKHOM pPOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepUalibHOM KYJbTYpPBI, PEIUICHUU TJI00aTbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPrETUUECKOM, IUIIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECTICYCHUU YCIOBUU
YCHEITHOTO TpyAa U OKOJOTHMYECKH KOMMOPTHON KHUZHM KaXKIOro UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4yaeMble 3HAHUS ISl aHATIU3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEero Mupa u
MPOUCXOJAIINUX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOUIUMXCS JAHHBIX C 1EJbI0 MOJTYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHYECKUE 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 Pa3NuyHbIX cdepax MmpodhecCHOHaTbHOM
NeSATEeNIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yJdbTaThl OCBOSHUS YY4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpPEeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TS dhopmupoBaHuUs MHPOBO33PEHUS oOyyaromuxcs
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOICHAYYHBIC TOHSITHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, Hay4YHbIM (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIeIOBaHNEe, HAOIIOICHUE, U3BMEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC YUeOHBIC NelcTBHUS (TI03HABATEIbHBIC, KOMMYHHUKATHBHbIC,

PEryJsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIINU 00yYaromnxcs;
CIIOCOOHOCTD oOyyJaromuxcs UCII0Ib30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpPCAJIbHbIE y4eOHbIC
JIEUCTBUS B ITIO3HABATEILHOU U COLIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JICHCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEJIbHBIMHU
AEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITETIbHO  (OPMYNIMpPOBaTH W aKTyallU3UpOBaTh  MpPoOseMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI ACITEAbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTh PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTOJIB30BaTh MPHU OCBOCHUM 3HAHWUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU IMOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHMU;

BHIOMpaTh OCHOBAHUS U KPUTEPUU [ KIAaCCUPUKAIMU BEIIECTB WU
XUMUYECKNX PEAKIIUU;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUUECKHE paCCYXJEHHUsS (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMATPUBAEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE TO3HAHUSI, UCTIOIb3YEMbIe B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOACIIbHBIC MPE/ICTABICHUS — XUMUUYECKUI
3HaK (CHMBOJI) »JJIEMEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJICJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEHIECTB U XUMUYECKUX
peaKuuu;

(dhopmMynIHpoBaTh IEH U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh TOCTABICHHbIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENIBHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIupoBaTh
000011IeHNS U BBIBO/IbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTath ONBIT YYEHWUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IuYHBIX
METOJI0B MTO3HAHMUSI.

3) padora ¢ uHpopMmaumeii:

OpPUEHTHPOBATHCS B Pa3IUYHBIX HMCTOYHMKAaX uHPopMauuu (Hay4dHO-
MONyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMsl, CIPAaBOYHBIE MOCOOU,
pecypebl MHTEpHETA), aHATU3UPOBATH MHPOPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;



(dbopmMynHpoBaTh 3aMPOChl U MPUMEHITh Pa3IUYHbIE METOJbl MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW JJisl  BBIMOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMANbHYIO  (QOopMy  MpeCTaBICHUS
uHopMmanuu (cxembl, rpaduKu, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIOIb30BaTh HAy4YHbI S3bIK B KayecTBe CpeACTBa mpu padore C
XUMUYECKOW uHOpMalueil: MNpUMEHSATh MeXnpeaMeTHble ((dusuyeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, a00OpeBHATYPHI, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpENICTBA
HarJISITHOCTH.

OBJaeHne yHHBEPCAIbLHBIMH KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAae€MOIl TEMBbI B XOJ€ IHUajora u/uin
JIMCKYCCHM,  BBICKa3blBaTh  HujeH, (GOPMYJIHpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MpPE3CHTalMell pe3ysbTaTOB IO3HABATEIHLHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BHITIOJTHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIIEIOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOro MpoeKkTa U (POopMyIUpOBaTh BHIBOJIbI
[0 pe3yibTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULIHMMN 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 KOPPEKTHPOBATH MpeJiaraéMblii ajiropuT™M JIEUCTBUM TpHU
BBITIOJIHEHUM Y4YE€OHBIX U HCCIIEIOBATENILCKUX 3aJay, BbIOMpaTh Haubolee
3¢ (exTuBHBIN cnoco0 HX pemeHuss ¢ Y4ETOM TMOJYyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

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

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJA XMMUHU B [O3HAHUM SIBICHUU



npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS TPAKTUUECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIAraloIne TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000J10UKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJIApPHbIA 00BEM, YIVIEpPOJAHBIN CKeyleT, (QyHKIHMOHANbHAS TpyIIa,
paguKall, u30Mepusi, U30MEPhI, TOMOJOTHUECKUM Psijl, TOMOJIOTH, YTI€BOJOPOIbI,
KHCIIOPOA, U a30TCOJIEepKalllue COEAMHEHHS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsSI CTPOCHUS
opranuuyeckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXalue B OCHOBE TMOHMMAaHUS MNPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHX
SABJICHUM, (DAKTOIOTHYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU W
0€30MacHOM HCIIOJb30BaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOM JESATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHABIIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIONIUE MOHSATUS MPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBpaIICHUN OPTaHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEaKIuH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OpPraHMYECKUX BEHIECTB JJI WJUIIOCTpAlUU HX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB MO MX COCTaBY U CTPOCHUIO K OMNpeaeIEHHOMY
KJlaccy/rpynne coeAuHeHud (yriieBOAOpPOAbl, KHUCIOPOJA U a30TCOAEpKalue
COCJIMHEHUs, BBICOKOMOJICKYJIIPHbIE COEJIMHEHMS), JaBaTh WM Ha3BaHUS [0
cucremarnuecko Homenkiatype (IUPAC), a Takke mpuBOAUTH TpUBHUAILHBIC
Ha3BaHUS OTMEJIBbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIWICH, AaleTUJICH,
ATUJICHTIIUKOJNb, TIULEpPUH, (peHois, (GopManmpaeruj, aneTaibIeruja, MypaBbHHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, 1eJITI0103a, TIUIUH);

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



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa st 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
¢uznyeckre M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IMUYHBIX
KJIaCCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MNPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (PEHOJI, aleTalblIeru]l, MypaBbUHAS U YKCYCHasi KHCJIOTHI, TJIIOKO03a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKJY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX PEAKIUM C
HCIIOIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Coipbst (He(Th, MNPUPOAHBIA Ta3, Yrojb), CHIOCOOBI UX MepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadoTKH;

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

c(hOpMUPOBAHHOCTh YMEHHMI BIaJETh CUCTEMOW 3HAHUU 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 CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOIb30BAHUS XUMUUYECKOM
MOCy/Iol U Ja0OpaTOPHBIM O00OpYJOBaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMU IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIPEBpaICHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUU, MOJIydEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKI[MU OPraHUYECKUX
BEILIECTB, JIeHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHBIC PEaKIuu OEIKOB) B
COOTBETCTBUM C TpaBUJIAMU TEXHUKHA O€30MaCHOCTH TIpU OOpAICHUH C
BEIllECTBAMU U JTa0OPATOPHBIM O0OpPYJAOBAaHUEM, TIPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucCh ypaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJTU3UPOBATH XUMHUUECKYIO
uHpopMalMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpPEACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh  YMEHHMIl  CcOOJIIOJaTh  MpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJAOBOM JAESATEIbHOCTH B MEJAX
COXPAaHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTb BO3JCUCTBUS HAa YXUBBIC OPraHU3MBl OIPEAECIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cmbici mnokazarens [1/IK, moscHsTe Ha mpumepax crnocoObl
YMEHBIIEHUSI W TPEIOTBPALLEHUS KX BPEIHOTO BO3JAEHUCTBUSA HA OpPraHu3M
YeJI0BEKa;

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

JUISL CIIETBbIX M CHA0OBUIAIIMX OOYyYalOmMUXCS: YMEHHE HCHO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHX

dhopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OOIas U HeopraHudeckas
XUMMUSD» OTPAKAKOT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM: O XHUMHUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHU B MO3HAHUU SIBICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS TPAKTUUECKUX 3aj1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOITOJIATAIONINE TMOHATUS (XUMUYECKUH 3JIEMEHT, aTroMm, H3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBA3b
(KoBaneHTHAsl, MOHHAS, METAJNIMYECKasi, BOJOPO/IHAS ), KpUCTAJUTMYECKasl PEeIIETKa,
TUNBl ~XAMUYECKUX  PEAKUHM, PacTBOp, DJIEKTPOJMUTHI,  HEIICKTPOJIUTHI,
AJEKTPOJUTHYECKAsT JUCCOLHUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEh, CKOPOCTH
XUMUYECKOM pEaKIMKM, XUMUYECKOE PaBHOBECHE), TECOPUM U 3aKOHbI (Teopus
AJIEKTPOIUTUYECKON Aucconuanuu, nepuoanueckun 3axkon J[. M. Menpaeneesa,
3aKOH COXPAHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMs] U MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH HU
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIOIb30BAaHUU BaKHEUIIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY U MPAKTHUUECKOM JEATEIbHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTh XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHIATUSA MPU
ONMCAHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYI) CHUMBOJIUKY IS
cocTaBieHus (OpMyn BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIIUH,
cuctematuieckytro HoMeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIACITBHBIX
HEOPraHWYECKUX BelIeCTB (yrapHblid ra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAUMHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MIOHHAS, METAJJIMYECKAs, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAJJTMYECKOW PEmETKM KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUHI YCTAHABJIUBATH MPUHAJIEKHOCTD
HEOPraHUYECKUX BEILIECTB MO KX COCTaBY K ONpPEACIIEHHOMY Kiaccy/TpyIre
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCJIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI NMEPUOANUECKOTO 3aKoHa JI.
N. MenneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX »3JeMeHTOB 1-4 mnepuonoB Ilepuoanueckor CUCTEMBI
xuMudeckux djemeHtoB J[. M. MeHneneeBa, WCHoiib3ysh HOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opOuTanuy, «QHEPreTUYECKHUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 Iepuoaam U rpymnnaM llepuoguueckon cucremMbsl XUMHYECKHUX 3i1eMeHTOB [[. 1.
Menpeneena;

c(hOpMUPOBAaHHOCTh YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHWX BELIECTB  PA3JIUMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXAY HEOPraHU4YeCKUMHU
BEIIECTBAMU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIHUPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArHpYIOIIUX BEIECTB, TEILUIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkInu, y4acTHIO KaTalu3aTtopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIMN Ppa3TUYHBIX
THUIIOB, TOJIHBIE U COKPAIlIEHHBIC YPABHEHUS PEAKIIUi HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIIA;



c()OPMHPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBIH COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

c()OPMHPOBAHHOCTh ~YMEHHMH pacCKpbhIBaTh CYIIHOCTh OKHUCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUUN MOCPEICTBOM COCTABJIECHMS AJEKTPOHHOIO OajaHca
ATUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeakLUU OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMELIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHemIHero Bo3aeictsus (mpuniui Jle [latense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLECCHI,
JeXalllie B OCHOBE NMPOMBIIIJIEHHOIO MOJYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)X€ CPOPMUPOBAHHOCTb NPEJICTABIECHUU 00 OOIIMX HAyYHBIX NPUHLHMINAX WU
AKOJIOTMYECKUX MPOOIEeMaxX XUMUUECKOTO POU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BaHHEM
MOHATHUSL «MAcCOBasl J10JIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIpU XUMHUYECKUX PEAKIUSAX, MacChl BEIIECTBA WIK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WIH O0BEMY OJHOrO M3 YYACTBYIOUIMX B PEAKLIUU
BELIECTB, TEIJIOBOr0 3P (eKTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIUH;

c(OpMHPOBAHHOCTh YMEHHU COOJIIOaTh PpaBUia MOJIb30BAHUS XUMHYECKOM
NoCyJ0M M Ja0OpaTOpHbIM OOOPYJOBaHMEM, a TAKXKe MpaBuiia OOpalleHUs: ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX ONBITOB;

c()OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBAaTH U BBINOJHATh XHWMHYECKHI
AKCIIEPUMEHT (Pa3/I0kKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTalU3aTopa,
ONpEJICNIEHHE Cpelbl PpPacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH peakuuu,
peakluud MOHHOrO OOMEHa, KayeCTBEHHbIE peaKkIUu Ha cynb(ar-, kapOoHAT- U
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJad 110
teMaM «Metamib» U «Hemeramnb») B COOTBETCTBHMM C MpPaBHJIAMH TEXHUKU
0e30MacHOCTH IIPHU OOpAIEHUH C BEIIECTBAMU M JJAOOPATOPHBIM 00OpPYAOBAHHUEM,
MPEACTABIATh PE3YJIbTaThl XMMHUYECKOI'O0 JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX peakUuil U (OpMYIUpOBaTh BBIBOALI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UH(pOpPMALMIO, MOJYyYaeMyK U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHUKaLUK, IHTepHET U ApyTrux);



chOpMUPOBAHHOCTh  YMEHHMIl  CcOOJIIOJaTh  MpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEJIAX
COXPAaHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
OINaCHOCTH BO3JEMCTBUs HA )KUBBIE OPTAaHU3MbI ONPEAECIEHHBIX BELIECTB, IIOHUMAs
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crHocoObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3AEUCTBUS HA OPTaHU3M UYEIIOBEKA,

U1 00YYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMM 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METO/JAaX IO3HAHUSl BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYyYalOMMUXCS: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperudyeckue 0CHOBBI OPraHU4eCKOi XUMHUH
IIpeamer opranndeckon xumuu. Teopust
1.1 CTPOCHUSI OPTaHNUECKUX COECIMHEHUH A. 3 0 0
M. bytieposa
Hroro no pazueny 3
Paznen 2. YraeBogopoabl
2.1 [IpenenvHbIE YrIIEBOAOPOIbI — AJIKAHBI 2 0 0
59 HenpenenbHble yrieBoI0OpO/Ibl: aJIKEHBI, 6 0 1
' AJIKaJUECHBI, AIKUHBI
2.3 ApoMaTHUYECKHE YTIEBOI0POIbI 2 0 0
24 IIpupoaHble HCTOYHUKH YTIEBOAOPOJIOB U 3 1 0
' ux rnepepaboTka
Hroro no pazueny 13
Paznen 3. Kuciiopoacoaep:xamniue opranu4eckue coeIuHeHNsI
3.1 Crnuptel. @eHon 3 0 0
Anppaeruapl. KapOOHOBBIE KUCTOTHI.
3.2 ACTRARL 2P 7 0 1
Crnoxnble 3¢upbl
3.3 YrneBos 3 1 0




Hroro no pasaeny

13

Pasnen 4. A3oTcoaepskamme opranudeckne coeIMHEeHUs

4.1 AMuHbI. AMMHOKHCTIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM nu(ppoBbIe
Ne i/ P KonTpoabubie | IIpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nea 1. TeopeTrudeckue 0OCHOBbI XMMHMH
Crpoenune atoMoB. llepuoanueckuii 3akoH
1.1 u Ilepuoauueckasi cucTeMa XUMUYECKUX 3 0 0
anemenToB /. 1. Meunneneepa
19 Crpoenue BemectBa. MHOroo6paszue 4 0 0
BEIIECTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazueny 13
Pa3nesn 2. Heopranuveckasi Xumust
2.1 Mertansl 6 0
2.2 Hewmeranmnsl 9 1
53 CBsI3b HEOPraHMUYECKUX U OPraHUYECKUX 9 0 0
BEIIECTB
Hroro no pasaeny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMHUsI U KU3Hb 4 0 0
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne aTa ngposbie
n/n Tema ypoka Bcero Kontpoaubie | IMpaxririeckite §3yqeﬂnﬂ :)161;1:11;0321Te.)15m,1e
padoThI padoThI pecypesI
1 IIpeamer opraHu4eCcKON XUMUH, €€ 1 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopust CTpOEHHUSI OPraHUYECKUX
2 coequnenuit A. M. byrneposa, eé 1 0 0
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuuKauu
3 opraHuueckux Bemects. HomeHnkiatypa 1 0 0
(cucremaTuyeckas) U TPUBUAIbHBIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AnkaHbl: COCTaBVI/I CTPOCHHUE, 1 0 0
TOMOJIOTHUECKUHN Psifg
5 MeraH u 3TaH — npocTenIme 1 0 0
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0
7 OTUJEH U NPOIUIIEH — IpocTeiime 1 0 0
IIPEICTAaBUTENH AJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «I[lomyuenue 1 0 1
STUJIEHA U U3yYEHHUE €ETO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 0 0

CUHTETHUYECKOTO KayuyKa ¥ pEe3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTMUECKUHN psi. ALETHIIEH —
IIPOCTEHINM IPEACTABUTEIb AIIKUHOB

1 Beluncienus 1o ypaBHEeHHIO XUMHYECKOM
peakuuu

12 ApeHsbl: 0eH30J1 ¥ TOJIy0J. TOKCHYHOCTD
apeHOB

13 I'enernueckas cBsA3b YIriI€BOAOPOJIOB,
MIPUHAIEKALIUX K Pa3IM4HbIM KilaccaM
IIpupoaHbIE HCTOUYHUKH YIIIEBOJLOPOIOB:

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

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

16 KonTtponrHas pabota no pazueny
«YTIeBoA0pOabD)

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

18 MHOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIUKOJIb U
[JIALEPUH

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

20 Anpbneruzpl: GopMalbIeTUa U
anetanpaeruy. AneToH

21 OnHOOCHOBHBIE MTpeJeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [TpakTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI X OJICMHOBAaA KUCJIOThI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT

24 MBp1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, HX MOIOIILIEE JICHCTBHE
CrnoxHble 3(hUpbl KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIIOKHBIX
3pupoB

26 Kupsl: ruaponuns, npuMeHeHHe,
OnosornvecKas pojb KHUPOB
VYTraeBoJipl: cOCTaB, KiaccuuKarus.

27 Baxueiiue npeacTraBUTeNu: TIII0K034,
¢bpykTO3a, caxapo3a

08 Kpaxman u 1emtono3a Kak mpHpoIHbIe
MOJIUMEPHI
KonTtponsHas pabota no pazueny

29 «Kucnopoaconepxaiiye opraHuuecKue
COCZIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJTUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpraHu4ecKue COEAMHEHHS, UX
ouonornyeckoe 3HaueHue. [lenruapt

32 benku xak npupoaHbIe
BBICOKOMOJIEKYIIIPHBIE COCAMHEHUS

33 OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYIISPHBIX COCTUHEHUN

34 OCHOBHBIE METO/IbI CHUHTE3a




[TnacTmacchl, KaydykH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YyYeHHs

JIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XHUMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aToMOB

Ilepnoanueckunt 3axoH u Ilepuonuueckas
cHCTeMa XMMHYecKuXx aneMenToB 1. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCOUHCHUH I10
IpynIaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XuMu4deckux aneMenToB /.M. MeHpeneena B
Pa3BUTUU HAYKU

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

BaneHTHOCTB. DIIEKTPOOTPULIATENLHOCTD.
Crenenb okucieHud. BeriecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

[lonsaTHe 0 AUCHIEPCHBIX CUCTEMaX.
HctruHHbBIE U KOJUIOUHBIE PACTBOPBIL.
MaccoBas 107151 BellleCcTBa B pacTBOPE




Knaccugukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX COeAMHEHU. ['eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

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

CkopocTtb peakiuu. OOpaTuMble peakny.
XHUMHUYECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Bnusaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PEAKIIUN»

11

DnektponuTuieckas guccounanus. [lonstue
0 BOJI0poJiIHOM Tokazarene (PH) pactBopa.
Peakuuu nonsoro oomena. I'maponms
OpPraHUYECKUX U HEOPraHUYECKUX BELIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonstie 06 snexTponmse
pacIuIaBoOB U PaCTBOPOB COJIEH

13

KonTtponpHas pabota no pazueny
«Teoperndeckre OCHOBBI XUMHUM»

14

Meraiel, ux noJsioxenue B [lepuoauyeckoi
CHUCTEME XUMHYECKUX 3yieMeHTOoB /1. 1.
MeneneeBa 1 0COOCHHOCTH CTPOEHUS
aTomoB. O0mue pu3nIecKre CBOKNCTBA
METaJIOB




15

CrninaBel METAUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUIOB (HATpUM, KaJlui, KalbLUi, MarHu,
QITIOMUHUN) U UX COCTUHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUU

18

XHUMHUECKHE CBOMCTBA IIUHKA, JKeJie3a U UX
COeIUHEHUU

19

[Tpaktuyeckas padora Ne 2. "Pemenue
AKCHEPUMEHTAJIBHBIX 33a4 110 TEME
«Mertanne"

20

Hemerannel, X MOJI0KEHUE B
[lepuoanueckoil cucreMe XUMHUECKUX
anemenToB /. 1. Meunneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

Pur3nyeCcKUe CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaUIoB (Ha puMepe
KHCTIopoa, cephbl, Gocdopa u yriepoa)

22

XUMHUYECKUE CBOMCTBA MaJlOT€HOB, CEPBI U UX
COEIMHEHUI

23

XuMu4eckue CBOHCTBa a30Ta, ocodpa U ux
COEIMHEHUI

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNe Ba)KHENIINX HEMETAIUIOB U UX
COEIMHEHUI

26

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 110




Teme «Hemeramisly. Berauciaenus no
YPABHEHUSM XMMHUYECKUX PEAKIIUHN U
TEPMOXUMUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TEME 1
"HemeTtanmns!"»

08 KonTtponsHas pabota o Temam «MeTasuibhy 1
u «Hemeramibm

29 Heoprannueckue 1 opraHn4eckue KUcIOThI. 1
Heopranuueckue u opraHndeckue OCHOBaHUS
AmdoTepHbIE HEOPTaHUYECKHE U

30 opraHuveckue coequHenus. I'enernueckas 1
CBSI3b HEOPraHMYECKUX U OPraHMYECKUX
BEIIIECTB
Pounb xumuu B oO6ecrieueHuH SKOJIOTUIECKOH,

31 SHEPreTHYECKO U MUIIEBOI 0€30TIaCHOCTH, 1
Pa3BUTUH MEIUILIUHBI
[IpencraBnenus 06 oOMMX HAYIHBIX

32 MIPUHIMIAX IPOMBILIUIEHHOTO MOJTY4YEHHUS 1
BAKHEUILNX BELIECTB

33 YenoBek B MUpPE BEIIECTB U MaTEPUAIOB

34 X¥MHS U 3I0pOBbE YETIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

* Xumus, 10 xknacc/ 'abpuensia O.C., OctpoymoB WU.T'., Cnankos C.A.,

AxkuunonepHoe obmectBo «M3aaTensctBo «lIpocBenienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

CocraB YMK «Xumus. 10 knacc. bazoBbiil ypoBEHBY

1 O. C. I'abpuensan, U. I'. Octpoymos, C. A. CnagkoB. Xumus.CoctaB YMK
«Xumus. 11 xmace. ba3oBblii ypoBEHB»

1 O. C. I'abpuensan, U. I'. Octpoymos, C. A. CnagkoB. Xumus.

11 knacc. ba3oBeiil ypoBeHb. YUeOHUK.

2 O. C. I'abpuensa u ap. Xumusi. 11 knacc. ba3osiit ypoBeHb. MeTo-
IUYECKOE Mocooue.

3 O. C. I'abpuensn, C. A. Cnagkos. Xumus. 11 knacc. ba3zoBelit ypo-
BeHb. Pabouas TeTpasp.

4 O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 3a/1a4 U
ynpaxHeHui. 11 kiacc. bazoBblil ypOBEHS.

5 DnextponHas popma yuyeOHUKA.

VYuutens B cBoei paboTe MOXKET TaKKe UCHOJIb30BaTh HOBBIE yUeOHbIE
noco6ust 171 yriayOnaéHHoro uzyduenus npeamera (cm. [punoxenue).

10 knacc. ba3oBsiil ypoBeHb. YUeOHHUK.



2 O. C. I'abpuensa u ap. Xumusi. 10 knacc. ba3oslif ypoBeHb. MeTo-
JIMYECKOE MOoCcoOue.

3 O. C. I'abpuensn, C. A. Cnagkos. Xumus. 10 knacc. ba3zoBelit ypo-
BeHb. Pabouas TeTpasp.

4 O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 3a/1a4 U
ynpaxHeHui. 10 kiacc. bazoBblil ypOBEHS.

5 DnexktponHas popma ydyeOHUKA.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

HHTepHET-pecypchl Ha PYCCKOM SI3BIKE

1 http://www.alhimik.ru. Ha caiite mpeacTaBiieHbI CISayIONIHE 2
http://www.hij.ru/. Kypuan « XumMus ¥ >KU3Hb» TOHATHO M 3aHHMa-

TEJIBHO PacCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B
Mupe.

3 http://chemistry-chemists.com/index.html. DnexkrponHbIi xypHaT «Xu-
MUKHU ¥ XUMUs». B KypHase npeacTaBIeHO0 MHOKECTBO OIBITOB IO XUMUH,
COJICPKUTCS MHOT'O 3aHUMATEIbHON HH(OPMAIUH, TO3BOJISIOIICH yBIICYb yUe-
HUKOB 3KCIICPUMEHTAIBHOMN YacThIO TIpeIMeTa.

4 http://c-books.narod.ru. Jlutepatypa o XumuHu.

5 http://1september.ru/. XKypuan «IlepBoe ceHTAOps» IS yIUTEIeH U HEe

TOJIbKO. B HEM mpeicTaBiaeHO OOIBIIOE KOTUYECTBO PaOOT YUEHUKOB, B TOM



YHCJI€ U UCCIIEA0BATEIBCKOIO XapaKTepa.

6 http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii IIKOIbHBIN
MOPTAJ CO CChUIKAMM Ha 00pa30BaTeNIbHbIE CANUThI O XUMUHU.

7 www.periodictable.ru. COopHHK cTaTeli 0 XUMHYECKHX JIEMEHTAX, HII-
JIOCTPUPOBAHHBINA SKCIIEPUMEHTAMU.PYOPUKH:

«XUMUYECKUE HOBOCTUY, «AOUTypueHrty», «Kadeapa» (BkiroyaeT, B 4aCTHO-
CTH, CIIPAaBOYHUK C OYEHb OOJIBIION MOJ00PKOM TaOJIUIl U CLIPABOYHBIX Ma-
TEpHUAJIOB), «XUMHUS HA KaXAbli IeHb», «KyHCTKaMepa — XUMHYECKUN MYy-

3ei» (COEPIKUT MAacCy MHTEPECHBIX UCTOPUYECKUX CBEICHUH ), «JleTcKasy.






