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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma no XMMHM Ha ypOBHE cpeJHero obmiero odOpasoBaHusi pazpaboTaHa Ha ocHoBe PDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoii ®enepannu», TpeOOBaHUN K pe3ysbTaram
ocBoeHHs (emepambHON 00pa3oBaTenbHON mporpamMmbel cpenmHero obmero obpasoBanms (DOII COO),
mpeAcTaBiIeHHBIX B DenepanbHOM rocyaapcTBeHHOM oOpasoBatensHoM craHmapre COO, ¢ yuérom Konnemmmn
mpenogaBaHug ydeOHOro mpeaMera «XuMHS» B 00pa3oBaTeNbHBIX OpraHm3aisix Poccuiickoit ®Deneparni,
peann3yomMX OCHOBHBIE 00pa30BaTENbHBIE INPOTPAMMBI, M OCHOBHBIX MOJOXEHHH «CTpaTerny pa3BHTHS
BocriuTanus B Poccuiickoit @enepannu Ha mepuox mo 2025 roga» (Pacmopsbkenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJAXO/I0B K pa3pabOTKE MpOTrpaMMbl IO XUMHH, K OINpEAEIECHHI0 0OIIei crpareruu oOy4eHUs,
BOCITIMTAHUS U Pa3BUTHA 00YUAIOMIUXCS CpeICcTBAME yaeOHOTo nmpeamera «Xumus» it 10—11 xracco Ha 6a30BoM
ypoBHE coctaBmin KoHuenrtyanbHele moyoxkerns ®I'OC COO o B3amMoOOyCIOBICHHOCTH IIEJICH, COIep KaHu,
pe3yNbTaToB 00Y4YEHHs U TPEOOBaHUIT K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHWE, MOMYIaeMOE BBITYCKHHKaMH O0O0IIEe00pa30BaTENbHONW OpPTraHH3aLUH, SBISICTCS
HEOTBEMJIEMOH dYacThl0 HX oOpasoBaHHOCTH. OHO CIYXWT 3aBEpHIAlONIMM J3TalloM pealu3aludl  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBHIX LEHHOCTEH, NPUCYIIUX LEJNOCTHOH CHCTEME XHMHYECKOTO
o0pa3oBaHKsi. DTH IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB NPHUPOJbI, (GOpMHUPOBaHMS MHUPOBO33PEHHUS M OOIIEiH
KyJIbTypBI YETIOBEKA, & TAK)KE HKOJOTHYECKH 0OOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 37I0POBBIO M IIPUPOJHOI cpere.
Peanusyercs xumuueckoe oOpa3oBaHHE OOYYAIONIMXCS Ha ypOBHE CpEIHEro o0Iiero o0pa3oBaHUS CPEACTBAMH
yueOHOro mpeaMera «XHMUs», COJEPKaHWE U TMOCTPOSHHE KOTOPOrO OMNpE/eNIeHbl B NPOrpaMMe IO XHUMHUH C
yuéroM cnenuduKkn HayKW XMMHH, ¢€ 3Ha4CHUs B MO3HAHWU NPHUPOABI M B MaTEpUaJIbHON XM3HM OOILIECTBa, a
TaKke C y4éTOM OOIMX Iiedel M NPHHIWIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHME CHCTEMBI CPEIHETO
oOmiero o6pazoBanus B Poccuiickoit deneparyu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBECHHBIX HayK HUTPAeT 0COOYIO pOib B COBPEMEHHOW IMBMIM3AINH, B
CO3JJaHMM HOBOM 0a3bl MaTepHaJbHOH KynbTypbl. OHa BHOCHT CBOW BKJIaJ B (DOPMHPOBAHHE PALMOHAIBHOTO
HAay4HOTO MBIIUICHHS, B CO3/IaHUE 1IEJIOCTHOTO MPE/ICTABICHUS 00 OKPYKaIOIeM MUpPE KaK O eIMHCTBE MPUPOIBI U
4eJoBeKa, KoTopoe (GOpMHUpYETCs B XUMHU Ha OCHOBE TIOHMMAaHUS BELIECTBEHHOTO COCTaBa OKPYKAIOLIETO0 MUpa,
OCO3HaHMS B3aMMOCBS3H MEXly CTPOSHHEM BEIIECTB, HX CBOWCTBAMH M BO3MOXKHBIMH 00JIACTSMH MPUMEHCHHSI.

TecHO B3auMOAEHCTBYS C IPYIMMH €CTECTBCHHBIMH HayKaMH, XHMHUS CTaja HEOThEMJIEMOH YacThio
MHPOBOM KYyJbTYypbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa M OJKM3HHM KaKAOrOo 4ieHa OOLIecTBa.
CoBpeMeHHasi XMMUs Kak HayKa CO3WjaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTHH HampaBiieHa HAa peIICHHE
rI00aNbHBIX HPOOJIEeM YCTOMYMBOTO pa3BUTHSI 4YEIOBEUECTBA — CHIPHEBOM, HSHEPreTHYECKOH, ITHIIEBOH,
HKOJIOTHYECKO} 0€30I1aCHOCTH U OXPaHbI 3710POBbSL.

B cooTBeTCTBHM ¢ OOIIMMH LIENISIMH M IIPUHIMIIAMU CPEIAHEro 00IIero oOpa3oBaHus COAEpIKaHUE TpenIMera
«Xumusa» (10-11 kraccel, 6a30BbIi ypOBEHb M3YUYEHUS) OPHEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO
MOJIrOTOBKY OOYYaroIUXCsi, HCOOXOMUMYIO KM ISl BBIPAOOTKH MHPOBO33PCHUYCCKHX OPHUCHTHUPOB, YCICIIHOTO
BKJIIIOUCHHA B JKHU3Hb COLUYyMa, MNPOAOJIKCHUA O6pa3OBaHI/I$I B PA3JIMYHBIX 06J'IaCT$IX, HC CBA3aHHBIX
HETIOCPECTBEHHO C XMMUEH.

CocTaBnsomyUMy npeaMeTa «XUMHD» SBISIIOTCS 6a30Bble Kypchl — «Opranndeckas xuMusi» U «Oo0mas u
HECOpraHnudeckKasa XuMHsA», OCHOBHBIM KOMIIOHEHTOM COJACPKAHUA KOTOPBLIX ABJIAOTCA OCHOBBI 6a3oBoii HayKH:
crcTeMa 3HaHUH 10 HEOPraHWYEeCcKOoil XMMUM (C BKIIOUCHHEM 3HAaHWW M3 OOIIel XUMHHU) W OpPraHUYECKOH XMMUH.
®dopMupoBaHUe AAHHOW CHUCTEMBI 3HAaHWH NPH HM3yYCHHUH IpeaMeTa oOecrieunBaeT BO3MOXKHOCTh PAacCMOTPEHHS
BCETr0 MHOT000pa3usl BENIECTB HA OCHOBE OOIINX MOHATHIA, 3aKOHOB M TEOPUH XUMHUH.

CtpykTypa coaepxkanusi KypcoB — «Opranmdeckas xumus» u «OOmas w HeOopraHWYecKas XHMHSD
copMupoBaHa B MPOTrpaMMe 0 XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0Ja K M3yYCHHIO Yy4eOHOTro MaTepHayia H
00ycTIOBIIeHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHHWH Ha OMpPENEeNEHHBIX TEOPETHYECKUX YPOBHIX. Tak, B
Kypce OpraHM4ecKOW XHMMHHM BElIECTBA pPAacCMaTPUBAIOTCSI HA YPOBHE KIIACCHYECKOH TEOpUH CTPOCHUS
OPTaHUYECKUX COEJMHEHHH, a Tak)Ke Ha YPOBHE CTEPEOXMMHUYECKHX M DJICKTPOHHBIX IPEICTABICHUH O CTPOCHHH
BemecTB. CBeZieHMsI 00 M3ydaeMbIX B Kypce BEIecTBax JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JIO CIIOXKHBIX
OmMoJIOTHYeCKH aKTUBHBIX COETUHEHHH. B Kypce opraHmueckolf XMMHUH IOydYaloT pa3BUTHE cPOpPMHUPOBAHHBIC HA
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs I[EpBOHAYANbHbIE MPEICTABICHHS O XHMHUYECKOH  CBs3H,
KIacCH()MKAIIMOHHBIX TPH3HAKAX BELIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOEHHS, O XHMHYECKOH
peaKuum.

ITox HOBBIM yTJIOM 3pEHUSI B IPEAMETE « XUMUs» 0a30BOTO YPOBHS pacCMaTPHBACTCS M3YUCHHBIH Ha yPOBHE
OCHOBHOTO 00miero o0pa3oBaHHMs TEOPETHYECKUH Marepuan M (DaKTOJIOTMYECKHE CBEICHHMS O BEIIECTBAX H
XMMHUUYECKOH peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas W HeopraHudyeckas XUMHUs» OOydaroliMcs



MPEIOCTABISICTCS BO3MOXKHOCTH OCO3HAaTh 3HAUYCHHE NEPHOJMYECKOTO 3aKOHA C OOMIETeOPeTHYECKHX U
METOOJIOTUYCCKUX MMO3ULMHI, TIy0Ke MOHATh HCTOPHYCCKOE H3MEHEHUE (DYHKIIHIA ATOr0 3aKOHA — OT 0000IIaromei
IO OOBSCHSTONIEH U TIPOTHO3UPYIOIIEH.

Envunas cuctema 3HaHUM O BaXKHEMINMX BELIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAaX M INPHUMEHEHHUH, a
TaKXKE O XMMHYCCKHX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHHs JOMONHsETCs B Kypcax 10 u 11
KJIACCOB DJIEMCHTAMHU COJICPKAHUS, MMCIOUIMMHU KYJIbTYPOJIOTHYCCKUN W TPHUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TIOHIMAHHIO B3aUMOCBSI3M XUMUH C APYTUMH HayKaMH, PacKpbhIBalOT €€ poiib B IMMO3HABATEIHHON U
MPaKTUIECKOH JEATEIFHOCTH YeIIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKECHHS K MPOIECCY TBOPUECTBA B 00JIacTH
TCOPUHM M MPAKTUYCCKUX MPHUIOKCHUH XHMHHU, MOMOTAIOT BBIMTYCKHHKY OpPHUCHTHPOBATHCS B OOIIECTBCHHO U
JMYHOCTHO 3HAYMMBIX NPO0JIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECKA OCMBICTHBATE HHPOPMALINIO M IPAMEHSATH €€
JUIA TIOTIOJTHEHWsI 3HAHWH, pEIIeHUS HHTEJUICKTYAIbHBIX M JKCIIEPHMEHTANBHBIX HCCIIENOBAaTeNbCKUX 3amad. B
LEJIOM COJIepXKaHKue Y4eOHOTro mpeaMera « XUMUs JaHHOTO YPOBHS U3YYCHUS] OPUCHTHPOBAHO HA (JOPMHUPOBAHUC Y
00yJaromuXCcss MHPOBO33PCHUYCCKONW OCHOBBI JUUIsI TMOHUMAHUS (QUIOCO(PCKUX HACH, TAaKUX KaK: MaTCpUAIbHOE
€IMHCTBO HEOPTaHWYECKOTO M OPraHWYEeCKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBICHUN MyTEM 3KCIIEPUMEHTA U PCIICHHUS IPOTHBOPCUUI MEXKTy HOBBIMHU
(hakTaMHM ¥ TEOPETHUUCCKUMH IPEAIOCHUIKAMH, OCO3HAHUE POJU XUMHH B PCIICHUH SKOJOTHYECKUX IMPOOJeM, a
TaKXKe MpobieM cOepeKeHIUs YHEPTETHICCKAX PECYPCOB, CHIPHSI, CO3aHUs HOBBIX TEXHOJOTHIA U MaTEPHAIIOB.

B mnane pemenns 3amad BOCIIHTaHAS, Pa3BUTHA U COLUATU3AIIH 00YYAIOMIUXCS PUHATHIC TPOTPaMMOH 110
XMMUHU TIOAXOMbI K OIPEICIICHHIO COICP)KAaHUS M IOCTPOCHHUS IIpeaMETa IMPEayCMaTpPUBAOT (HOpPMHUpPOBAHHE
YHHUBEPCAJIbHBIX YICOHBIX EHCTBHUN, NMEIOIUX 0a30BOE 3HAUCHHUE JJIS PA3IUYHBIX BUIOB JICSITCIHHOCTH: PEIICHUS
mpoOJeM, TOUCKa, aHaIi3a U 00paboTKH WHPOPMALNN, HEOOXOIUMBIX IS MPHOOPETCHHUS ONBITa MPAKTUIECKOH 1
HCCIIeI0BATEIbCKOMN IEATEIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npemnojaBaHUSi XMMUHM KaK Ha YPOBHE OCHOBHOTO oOIIero obpa3oBaHus, TaKk M Ha YpOBHE
cpenHero odmero oOpa3oBaHUs, IIPHU OMPEACICHUN COACPKAaTEIIFHON XapaKTePUCTUKU Iellel M3yUYeHHs peaMeTa
HarpaBjeHUEM MEePBOCTECIICHHONW 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCST OPMUPOBAHHE OCHOB XUMUYECKOW HAYKH
Kak o00JlacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKOH JEATeNbHOCTH 4YeloBeKa W KaK OJHOTro W3
KOMIIOHCHTOB MHPOBOH KyJlIbTypbl. C METOIMYECKON TOUKH 3PCHHUS TaKOH MOAXO/ K OTIPEICICHHUIO [eNieit H3ydeHns
TIPEMETA SIBIISICTCSI BIIOJTHE ONPABIAHHBIM.

CornacHO AaHHOW TOUYKE 3PEHUs TNIaBHBIMH IEJIIMHU H3ydeHUs npeaMera «XuMus» Ha 6a3oBoM yposHe (10
—11 KI1.) IBIISAIOTCS:

e (opMupoBaHHWE CHCTEMBl XMMHUYECKHX 3HAHHHA KaK Ba)KHEHIICH COCTABIAIONICH €CTECTBCHHO-HAYyYHOU
KapTuHbBI MHUpa, B OCHOBC KOTOpOﬁ JIC)KaAT KIKOYCBBIC ITOHATUA, (byHI[aMeHTaIH)HI)Ie 3aKOHBI U TCOpPHUU
XUMHH, OCBOGHHE fA3bIKa HAayKH, YyCBOEHHE U IIOHMMaHHE CYIHOCTH JOCTYIHBIX 0000meHnit
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH MX pa3BUTHSI U CTAHOBIICHHS,

e (opmupoBaHWEe W pa3BUTHE MPEICTABICHUHA O HAYYHBIX METOJaX IO3HAHUS BEIIECTB M XHMHYECKUX
peaxiuii, He0OXOIUMBIX JUIS MPHOOPETEHUSI YMEHUI OPHEHTHPOBATHCS B MUPE BELIECTB U XMMHUYECKHUX
SIBIICHU, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUICCKOMN U TOBCEIHEBHOW KI3HH;

e  pa3BUTHE YMEHHI M CIOCOOOB AEATEIEHOCTH, CBA3aHHBIX C HAOMIOACHUEM U OOBSCHCHHEM XUMHYECKOTO
IKCIIEPUMEHTA, COOJIIOIEHNEM NPaBHJI 0€30I1aCHOT0 OOpAIeHHs C BEIIECTBAMH.

Hapsany c stum, conep:karenbHas XapaKTepHUCTHKa LeJed M 3a1ad M3ydeHHs IpeaMeTa B IporpaMme Io
XUMHH yTOYHEHAa W CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBHIMH INPHOPUTETaMH B CHCTEME CPEIHEro OO0IIero
oOpaszoBanms. CerogHs B NPENOAABaHMM XUMHH B OOJBINEH CTENEHH OTHAETCS MPENNOYTeHHE MPaKTHIECKOU
KOMIIOHEHTE COJepKaHus OOydeHHs, OpHEHTHPOBAHHONH Ha TOATOTOBKY BBIIMYCKHHKA 00mIeoOpa3oBaTensHON
OpTraHW3aIliK, BIAJCIONICT0 HEe HAOOpOM 3HAHHWU, a (HYHKIIMOHAIBHON TIpaMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMCHHSMU aKTHBHOTO MOJYYCHUS 3HAHUW U IPUMEHCHHS UX B PEATbHOM KI3HH JUIS PEHICHUS MPAKTHYSCKUX 3a1a4.

B cBsi31M ¢ 9TUM Mpu U3ydeHUH TpeaMeTa « XUMHEs» TOMUHHUPYIOIIee 3HaUeHHe MPUOOPETAIOT TaKKue IeNH U
3aJa49u, KaK:

aganTanus OOYyYaromUXCs K YCIOBHMSAM JTUHAMHUYHO  pa3BHBAMOIIETocs Mupa, (HOpMUPOBAHUE
MHTEJUIEKTYaJbHO Ppa3BUTON JIMYHOCTH, TOTOBOM K camMo0Opa30BaHHIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY
MPUHATUIO TPaMOTHBIX peHICHI/II\/’I B KOHKPETHBIX J>XHW3HCHHBIX CHUTyalHAX, CBA3aHHBIX C BCHICCTBAMHM H HX
MPUMEHCHUEM;

dbopmupoBaHre y O0OyYarOmUXCs  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX  KOMIIETCHIIWA), HWMEIOIINX
YHUBEPCATHLHOE 3HAUYCHUE IS PA3JINYHBIX BUIOB JIEATEIBHOCTH: PEIISHUS TPO0IeM, MONCKa, aHAIn3a U 00pabOTKI
HHPOPMALUY, HEOOXOIUMBIX i TPUOOPETCHHS OIbITA JEATCIBHOCTH, KOTOpas 3aHMMaeT BaXKHOE MECTO B
MO3HAHUU XUMHH, a TAKXKE JUIS OLCHKH C TO3UIUIA SKOJIIOTUYECKOW OC30MacHOCTH XapaKTepa BIUSHUS BEUICCTB U
XUMHYECKHX IPOLIECCOB Ha OPTaHU3M YeIOBeKa U MPUPOIHYIO CPENIY;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX CIOCOOHOCTEH 00ydarommxcs:
CIIOCOOHOCTH CaMOCTOSITEJIBHO IIPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBHU C JKU3HCHHBIMH
MOTPEOHOCTSIMHU, HCIOIb30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJOTHHU ISl OMCKA M aHaIu3a yIeOHOH M
Hay4YHO-TIOIyJIIPHON MH(POPMAIMN XMMUYECKOTO COIEPKAHUS;

¢dopmupoBaHME W pa3BUTHE Yy OOYYalOIIMXCS acCOLMAaTHMBHOIO M JIOTHYECKOTO  MBIIIICHUS,
HaOJIOAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOEGHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
IUTAHWPOBAHUH U TIPOBEICHUN XUMUYECKOTO SKCIIEPHMEHTa;

BOCTIMTaHHE y 00yUJaIoMmuXcs YO IEHHOCTH B TYMAaHUCTUIECKON HAIIPABICHHOCTH XUMHUH, €€ BaKHOH pOITH
B PEIICHNUH IIOOABHBIX MPOOJIEM PAllMOHAIBLHOTO ITPUPOIOTIONH30BAHHS, TOTIOJTHEHHSI SHEPTETHIECKIX PECYPCOB H
COXpaHEHHs NMPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEXHOTO OTHOLICHUS K NMPHPOAE U CBOEMY
3/I0POBBIO, a TaKXKe IPHOOPETEHMs OMbITA HCIOJIb30BAHMA MONYyYCHHBIX 3HAHWH MUISI NPUHATHS T'PaMOTHBIX
PELICHUH B CUTYalMsIX, CBI3aHHBIX C XUMHYECKUMH SIBJICHUSIMU.

B yueOHOM mutane cpepHero oouiero oOpa3oBaHMs NMpeaAMeT «XHUMHS» 0a30BOTO YPOBHS BXOJIHUT B COCTaB
npeaMeTHOH obnacT «EcTecTBeHHO-HayIHBIE IPEIMETEI.

OOmiee 4ucIO YacoB, OTBEAEHHBIX JUIS W3Y4YCHUS XHMUHM, Ha 0a30BOM YPOBHE CpEIHEr0 OOIIero
obpazoBanus, coctaBiser 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 gac B
HEZEITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMMUS

TeopeTnueckue 0CHOBBI OPraHUYECKON XMMUH

IIpenmer oprannueckoi XumMuu: e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B TOTyYE€HUH HOBBIX BEILECTB U
MarepuanaoB. Teopus CTpPOEHUsI OpraHuYeckux coeauHeHuil A. M. bymiepoBa, €€ OCHOBHbBIE NOJIOKEHUSI.
CrpyktypHble (OPMYIBI OPraHMYECKHX BeIlecTB. [ 'oMomorus, m3omMepus. XUMHUECKasi CBA3b B OPraHMYECKUX
COEJMHEHUSX — OJIMHAPHBIC U KPaTHbIE CBA3U.

[IpencraBnenne o kinaccupuKanuyu OpraHUYECKHX BeIIecTB. HOMEHKIaTypa OpraHMYeCKHX COCIMHECHMI
(cuctematnueckast) ¥ TPUBHAIbHBIC HA3BaHNS BAKHEHIIINX IPEICTABUTENEH KIIACCOB OPTaHWIECKUX BEIIECTB.

OKcnepuMeHTaNbHBIE METOABl HM3YYEHHs BEIIECTB M HX IPEBpAlICHHH: O3HAKOMIIEHHE C 00pa3namu
OpPraHMYECKHX BEIIECTB M MaTepuaJlaMH Ha HMX OCHOBE, MOJENHMPOBAaHHE MOJIEKYJ OpPIaHHYECKUX BEIECTB,
HaOJIOZICHNE U ONMCAHNE IEMOHCTPAIIIOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHMYECKNUX BEIIECTB NP HATPEBAHUH
(nnaBneHue, 0OyIIMBaHUE U TOPEHHUE).

Yraesogopoast

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NPOCTENIINE NPEICTABUTENH aTKAHOB!
(u3mUecKkre 1 XUMHUYECKHE CBOMCTBa (peaknny 3aMEUICHUS W TOPEHHs), HaXOXJICHHUE B IPHUPOAE, MOIydeHHE U
MpUMEHEHHE.

AJIKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psiA. OTWICH U MPOIMIICH — MPOCTEHIINe MpeICTaBUTENIN
QIKEHOB: (M3MUYECKHE W XHMHYECKHE CBOWCTBA (peakuMd THUAPHPOBAHMS, TAJOTCHUPOBAHUS, THIPATALUH,
OKHCJICHHS U MOJINMEPHU3AIIHN), TOTyuYeHHE U IPUMEHEHHUE.

Ankanuensl: OytanueH-1,3 u MeTunOyTaaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUUECKHE CBOMCTBA (peaKius
nommmepu3anun). [lomydyeHne CHHTETHYECKOTO KaydyKa W PEe3HHBL.

AJKHMHBI: COCTAaB M 0OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKHUH PsAl. ALETHIICH — IPOCTEHIINI IPECTaBUTENb
QJIKWHOB: COCTaB, CTPOCHHUE, (U3MYECKHE M XMMHUYECKHE CBOMCTBA (PEakKLUH T'MIPUPOBAHUS, rajJOreHHUPOBAHMS,
THIpaTaliH, TOPEHUs), TOJy4YeHHEe U MPUMEHEHHE.

Apensl. benzon: cocras, crpoeHne, GU3MUECKHE M XMMHUYECKHE CBOMCTBA (peakIHW TaJlOTeHUPOBAHHS U
HUTPOBaHUS), TOJMy4eHUE M HpUMEHeHHe. Toryon: cocmas, cmpoeuue, @usuueckue u Xumuyeckue ceolcmea
(peakyuu 2anocenupoBanUs U HUMPOBAanUs), noiyienue u npumerenue. TOKCUIHOCTh apeHOB. ['eHeTHUEeCKas CBSI3b
MEX]y YTJIEBOJ0POIaMH, IPUHAIEKAIUMY K Pa3IMYHbIM KIaccaM.

[TpuponHble MCTOYHHMKH yriieBonopoaoB. [lpupoxaHblii ra3 m nomyTtHele HedTsHble Tazel. Hedrs u eé
npoucxoxaeHue. CriocoObl nepepadoTku HeTH: NeperoHKa, KPEeKUHT (TePMUYECKHU, KaTaINTHYECKHUil), MTUPOIIH3.
[IpoxyxTel nepepaboTkn He(TH, UX TPUMEHEHNE B IPOMBIIUICHHOCTH U B ObITy. KaMeHHBII yTroib U IIPOIYKTHI €T0
nepepadoTKH.

OKCIIepUMEHTaJIbHbIE METOAbl H3Y4YCHHS BELIECTB M HMX IPEBpAIlCHUI: O3HAKOMIIEHHE C oOpaznamMu
IlacTMace, KaydykoB M pe3uHbl, Koyurekiun «Hedte» u «Yrome», MomennpoBaHHe MOJEKYJ YIIIEBOIOPOIOB H
rajoreHONpPON3BOHBIX, TPOBEJICHNE IPAKTUYECKON PabOThI: ITOJIydEHUE ITUIIEHA U U3yYCHHE €T0 CBOWCTB.

Pacuérnble 3amaun.

Brruncienus o ypaBHEHHIO XUMHUYECKOW peakuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA FITH
MPOJYKTa PEaKLIUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB MJIM IPOJYKTOB
peakuum).

Kucopoaconepskamye oprannyeckue coeTMHeHUs

[IpenenbHble OAHOATOMHBIE COMPTHL. MeTaHON M TaHOJ: CTpOEHHEe, PU3MYEeCKUEe U XMMHUYECKHE CBOICTBa
(peakumy ¢ aKTHBHBIMH METAJUIAMH, IaJIOT€HOBOJIOPOAAMH, TOpEHHE), IPUMEHEeHHe. BoJopoiHbIe CBA3N MEXIy
MOJIEKYJIaMH CITUPTOB. [{eficTBHe MeTaHOIa 1 3TaHOJIa Ha OPTaHW3M YeJIOBeKa.

MHuoroaromHsie CITUPTHI. OTUIEHTIUKOIb U TIMOEPHUH: CTPOCHHUC, (l)I/ISI/I‘ICCKI/Ie M XHUMHWYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO IIEIOYHBIMH METaNIaMH, KaUYeCTBEHHAs! peaKkuusi Ha MHOTOaTOMHBIE CIUpTH). [lelicTBre Ha
OpraHmu3M Y€JIOBEKaA. l_[pI/IMeHeHI/Ie TJIMIEPUHA U OTUJICHTJIMKOJIA.

®deHom: cTpoeHHe MOJIEKYJIbI, (pU3NUeckre W XUMUYECKHEe CBOWCTBA. TOKCHYHOCTH (eHona. [Ipumenenue
(enomna.

Anpaerunpl U kemonwl. DopMmanbierui, aueTaiabIerul: CTpoeHue, (GU3NUecKre M XMMUYECKHe CBOMCTBA
(peaxkuny OKHCIIEHHS M BOCCTAHOBIICHNUS, KAUECTBEHHBIE PEAKINHN), TIOTyUYCHNE U IPUMEHECHHE.



OZHOOCHOBHBIE TIpeJeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuUHAsT W YKCyCHas KHCIOTBI: CTpPOCHHE,
(usnyeckre U XMMUUYECKHE CBOWCTBA (CBOMCTBA, OOIIKE JUIsl Kjlacca KUCIIOT, Peakiys dTepru(uKaIum), noiydeHue
u npuMeHeHne. CTeapuHOBas M OJIEMHOBAS KUCIIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MBIIa KaKk
COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AeiiCTBHE.

CroxxHble 3(GHPBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 cnoxubix 3¢upos. XKupsl. ['maponns
*upoB. [Ipumenenue xxupoB. buonorudeckas poiib 5KUPOB.

YraeBonsl: cocTaB, KiaccH(DHUKAIUs YIIIeBOJOB (MOHO-, IW- W TOJHCAaXapuiusl). [r0Ko3a — mpocTedmi
MOHOCaxXapu1: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (U3MYECKHEe W XMMHYECKHE CBOWCTBa (B3aMMOJICHCTBHE C
rugpokcunom Menu(ll), oxucieHne amMMuayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBieHHE, OpokeHHE
TIIIOKO3BI), HAaXOXKICHUE B MHPHUPOJE, NMpUMEHeHue, Owonmormdeckas poib. DorocumHTe3. DpykToza Kak H30MEp
TJIFOKO3BI.

Kpaxman u nemmronosa xak mpupoaHsle noaumepsl. CTpoeHHE KpaxMmasa U Ieuioio3bl. dusndeckue U
XMMHYECKHE CBOICTBA Kpaxmaia (THIPOIIN3, KaUeCTBEHHAs! PEaKIHs C HOJOM).

OKCHEepUMEHTANbHBIE METOABl HM3YYEHHs BEIIECTB M HX MPEBPALICHHH: MpPOBEICHUE, HAOMIONCHUE H
ONHCaHUE JAEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHME CIHPTOB, KAadeCTBEHHBIC PEAKIIMHU OIHOATOMHBIX CIIMPTOB
(oxucnenue stanona okcuaoMm Meau(ll)), MHOroaTOMHBIX CIHPTOB (B3aWMOJEICTBHE IJIMLEPHUHA C THAPOKCHIOM
memu(ll)), ampaernmoB (OKHCIEHHE aMMHAuyHBbIM pacTBopoM okcuzpa cepedpa(l) u ruapokcumom wmemu(ll),
B3aUMO/ICHICTBUE KpaxMaia ¢ HOA0M), IPOBEJICHUE MTPAKTHYECKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaun.

Boruncnenus Mo ypaBHEHHIO XUMHYECKOH peaknuy (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIECTBA HITH
MPOIYKTa PEAKLIUH MO M3BECTHBHIM Macce, 00BbEMY, KOJIMYECTBY OIHOTO M3 HMCXOIHBIX BEIIECTB MM IPOIYKTOB
peaxium).

AzoTcoaeprkaliye OpraHnIecKue COeANHEHNS.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OpraHWYecKHe coeAuHEeHns . PHU3MYeckne M XHMHUYECKHE CBOICTBa
aMHHOKHUCIIOT (Ha mpuMepe IHMLuHa). bruojorudeckoe 3HaueHNEe aMUHOKHUCIOT. [lenTumasl.

Benxu xak npupoIHBIE BEICOKOMOJIEKYJISIpHBIE coeuHeHus. [lepBuyHas, BTOpUYHAs U TpETHYHAsI CTPYKTypa
6enKoB. XMMHUYECKHE CBOHCTBA OEIIKOB: THAPOJIN3, IEHATYPALHs, KaUSCTBEHHBIEC PEaKIINU Ha OEITKH.

OKcHepuMEHTaIbHBIE METOJBl M3YYEHMS BELIECTB W WX INpEeBpalleHWil: HaOJIOJCHHE W OIMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATyparus OeJIKOB TP HAarPEeBaHNH, IBETHBIE PEAKIH OETIKOB.

BricokoMosIeKyIsipHbIE COETHMHEHHSI

OCHOBHBIE TIOHSITHSI XMMUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUII: MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
CTETeHb MOJMMEPH3aluU, CPEIHSs MOJeKynsiapHas macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEJMHEHUH — MOIMMepU3aIis U OJTUKOHACHCAITHA.

OKcHepuMEeHTaIbHbIE METOABl HM3YYEHHs BEIIECTB M HX IPEBpALICHHUH: O3HAKOMIIEHHE C 00pa3namu
MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KayIyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanuzanns MeXnpenMeTHBIX CBA3eH IIPU M3yYeHHWH OpraHndeckoi xuMuu B 10 Kiacce ocymiecTBIseTcs
Yyepe3 MCHOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK U MOHATHH, SIBISFOIIMXCS CUCTEMHBIMHU IS
OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIE IIOHATHS: SIBICHME, HAay4HBIH ()aKT, THUINOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KIIacCHU(UKaIHs, IEPUOUIHOCTD, HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

Om3mKa: MaTepHs, SHEPTH, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3MUSCKUE BETMYUHBI ¥ SAUHUIIBI MX H3MEPEHUSI.

Buonorus: xierka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusMe, (OTOCHHTE3, OMOJIOTHYECKH
aKTHUBHBIE BellecTBa (O€IKH, YIIIeBObI, JKUPBI, DEPMEHTHI).

I'eorpadust: MuHEpaIbl, TOPHBIE TIOPOBI, ITOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.

TexHONOrus: MUILEBbIe NPOAYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUSI, MOIOILUE CPEACTBA, JIEKAPCTBEHHBIE 1
KOCMETUYECKHUE Mpenaparhl, MaTepHaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMUM



XuMH4eckuil aneMeHT. AToM. Slnpo aroma, M30TOIBI. DJIEKTpOHHAsE 000JI0YKa. DHEPreTHUECKHe YPOBHH,
NOAYPOBHU. ATOMHBIE OpOHTaH, S-, P-, d- 3nemeHTsl. OCOGCHHOCTH pachpeneICHus IEKTPOHOB 10 OPOHUTAIISIM B
aToOMax AJIEMEHTOB IEPBHIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(PHUTYpaIs aTOMOB.

Ilepuonnueckuii 3axoH u Ilepmommueckas cucremMa xummudecknx sieMeHToB J[. V. MenneneeBa. Casi3b
MepuoauIecKoro 3akoHa U Ilepuoauueckoil cucTeMsl XUMUYeCKUX dneMeHToB J[. 1. MeHzeneeBa ¢ coBpeMeHHOU
TEOpHei CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIIIaM U epruoaM. 3HaUCHHE IEPHOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMU4ecKas cBA3b. BUIbI XMMHUYECKOH CBsI3U (KOBaJICHTHAsI HETIOJIIpHAs U MOJIspHas,
WOHHas, MeTaJuinueckas). MexaHu3Mbl 00pa3oBaHMsl KOBAJEHTHOH XUMHMYECKOW CBsi3U (OOMEHHBIH M JIOHOPHO-
aknenTopHelid). BomopomHast cBs3p. BameHTHOCTB. DnekTpooTpumarenbHOCT. CTeneHb OKHUCIeHHA. VOHEI:
KAaTHOHBI U AHUOHBI.

BemectBa MONEKyNIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI
KPHUCTAUTMYECKUX PEHIETOK. 3aBHCHMOCTE CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMIECKOHN PEIIETK.

IlonsTne o nucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas [oJsi BEIIECTBAa B
pacTBope.

Krnaccudukauus HeopraHndeckux coequHeHuid. HoMeHkaTypa HEOpraHMUeCKHX BEIIeCTB. | eHeTHueckas
CBA3b HEOPraHUUECKUX BEUIECTB, IPUHAIJIEKALUX K PA3IMYHbBIM KJIaccaM.

Xumnueckas peakius. Kiaccupukanus XUMHUUECKHX peakiuii B HEOPraHUYECKOH U OpraHMYeCKOi XUMHU.
3aKOH COXpaHEHHs MAaCCHI BEIIECTB, 3aKOH COXPAHEHNS U IPEBpaIlleHNs YHEPTUN IPU XUMHUYECKUX PeaKIUsX.

CKOpOCTh peakuuy, €€ 3aBHCHMOCTh OT pa3NUYHBIX (akTopoB. OOpaTuMmble peakiyu. XHUMHYECKOe
paBHOBecHe. PaKTOPBbI, BIUSAIOLIME Ha COCTOSIHUE XuMudeckoro paBHoBecus. [Ipunnun Jle HlaTense.

Onektponutuyueckas auccounanys. CuiibHble U ci1adble 3JeKTponuThl. Cpeia BOAHBIX PaCTBOPOB BELIECCTB:
KHCJIasi, HEUTpaJibHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUY.

OKcnepuMeHTaNbHBIE METOJIbl HM3YYEHHsS BEIIECTB M WX [PEBPAIICHHH: JEMOHCTpanus TaOIuIl
«Ilepuonnueckass cucrema xumuuyeckux 3nemeHToB JI. M. MeHneneeBa», n3yueHue Mojeleld KpUCTaUIMUECKUX
peméToK, HaONIOJeHHE ¥ ONMCAaHUE JEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OMBITOB (pa3lOKECHHE IEPOKCHAA
BOJOPOJA B MPUCYTCTBUHU KaTajlu3aTopa, ONpEleIeHUe Cpelabl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIHLHOTO
MHJIMKAaTOpa, PeaKklilid HOHHOTO 0OMeHa), IPOBEACHHE NPAKTH4eCKON paboThl «BiusHue paznnyHbiXx (HakTopoB Ha
CKOPOCTh XUMUYECKOH peaKLum».

Pacuérnble 3agaun.

Pacuérbl 10 ypaBHEHHSM XMMHUYECKHUX PEaKLMH, B TOM 4YMCIE TEPMOXUMHUYECKHE PacCUETbl, Pacuérel C
HCTIOJIb30BaHUEM MOHATHS «MaccoBasi 0TS BELIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxenune nHemeraiioB B Ilepuoamdeckoit cucreme xumudeckux osnemeHtoB J[. W.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PHU3NYeCKHe CBONCTBA HEMETANJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha
npuMepe KUciioposa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BKHEWUIIMX HEMETAJUIOB (TaIOTEHOB, Cephl, a30Ta, hocdopa, yriaepoaa U KPeMHHs)
U UX COeIMHEHHUH (OKCUIOB, KHCIOPOACOAEPKAIUX KUCIIOT, BOAOPOIHBIX COCTUHEHNUIN).

IIpumeHeHne Ba)KHEHIINX HEMETAJUIOB U UX COEIMHEHUH.

Meramnsl. [lonoxenue meramioB B [lepuoguueckoit cucreme xumuueckux snementoB J[. . Menneneesa.
OCc0OEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYeK aToMOB MeTauioB. OOmme Qu3nvyeckue CBOWCTBA METAJLIOB.
CriraBbl METaIIOB. DIIEKTPOXUMHUYECKUH PsA HAIPSIKEHUH METaIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUid, Kaluii, KalnblUi, MarHuil, aJllOMUHHUM, [IUHK, XPOM,
KeJle30, MeJIb) U MX COCTUHEHHI.

O6ue cocoObl MOTyYeHUS MeTAUIOB. [IpuMeHeHne MeTaIuIoB B OBITY M TEXHHKE.

DKCHepUMEHTANbHbIE METObl M3YUEHUS BEIECTB U MX MPEBpAILEHUH: U3yUeHHUE KOJUleKIMH «MeTamisl u
CIUIaBbl», O0Opa3lOB HEMETAJIOB, pEUIeHHE OKCIICPUMEHTAJbHBIX 3a7ad, HaOJloJeHHe U  OIHCaHUe
JIEMOHCTPAIIMOHHBIX U JJAOOPAaTOPHBIX OMBITOB (B3aUMOJIECHCTBHE THAPOKCHIA aJIOMHHHUS C PACTBOPAMH KHCIIOT H
nIes0ved, KaueCTBCHHBIC PEAKINU HA KaTHOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuérer Macchl BemecTBa WM 00BEMA TA30B MO0 M3BECTHOMY KOJMUYECTBY BEIIECTBA, MAcce MM O0BEMY
OTHOTO W3 YYACTBYIOUINX B PEAKIMH BEIIECTB, PAacYEThl MAacChl (00BEMa, KOJNMYECTBA BEIIECTBA) HPOIYKTOB
peaxIMu, eCaU OJHO U3 BEILECTB UMEET IPUMECH.

Xumus ¥ KU3Hb



Ponp xuMuu B oOecriedeHHM DKOJIOTHYECKOM, JHEPreTMYecKOW M MHIIEBOH Oe30IacHOCTH, pPa3BUTUHU
MeauuHbl. [ToHATHE 0 HayUHBIX METO/JaX MO3HAHUS BELIECTB M XUMUUYECKUX PEaKIHii.

[IpencraBnenns 00 OOMMX HAYYHBIX MPUHINIAX TPOMBIIUICHHOTO TTOJyYEHNS BAKHEHIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MAaTEPHANIOB: Ba)KHEHIIHE CTPOWTENBHBIC MaTEpHalbl, KOHCTPYKIHOHHBIC
MaTepHaibl, KpacKW, CTEKJIO, KepaMuKa, MaTepuainbl A 3JIEKTPOHUKM, HAHOMATepHalbl, OpraHW4YecKue u
MHHEpAJIbHBIE yI00pEHHSI.

XuMHS U 37I0pOBBE YEIIOBEKA: TPABHIIA NCITIOIB30BAHMS JIEKAPCTBEHHBIX MPETapaToB, paBuia 0€30MacHOTO
UCIIOJIb30BaHMs TIPEnapaToB OBITOBOM XUMHH B OBCETHEBHOM JKU3HH.

Me:xmnpeaMeTHbIe CBA3U.

Peanm3annss MeXmIpenMETHBIX CBs3eil NMpH HM3YYCHHWH OoOImed M HeopraHmdeckod xumum B 11 kimacce
OCYIIECTBIISIETCS YEPE3 MCIIOIB30BAHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK M MOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX NIPEIMETOB €CTECTBEHHO-HAyYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-Hay4HBIC MOHATHSA: HaydHbIH (DaKkT, THIIOTE3a, 3aKOH, TEOPHsS, aHANN3, CHHTES,
Kiaccu(UKanys, NIepUOINIHOCTh, HAOMIOIEHUE, SKCIEPIMEHT, MOACINPOBAHUE, I3MEPEHHE, SIBICHNUE.

®usmka: MaTepus, 3HEprus, mMacca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI, PaJIUOAKTUBHOCTD,
MOJICKYJIa, SHEPreTHYECKUIl ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BELIeCTBA, (M3MYECKHe
BEJINYMHBI U €AMHUIIBI NX U3MEPECHNUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI, BHTAMUHBI, OOMEH
BEIIIECTB B OpraHU3Me.

I'eorpadust: MUHEpaIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE HCKOIIAEMBbIE, TOIIHBO, PECYPCHI.

TexHoNmorusA: XUMHUYECKas! MPOMBIIIIEHHOCTb, METALIYPrHs, IPOHU3BOJICTBO CTPOMTEIBHBIX MAaTCpPHAJIOB,
CEIbCKOXO035MCTBEHHOE MMPOU3BOJACTBO, IMHUIICBAA MNPOMBIIIIICHHOCTD, q)apMaIleBTI/I’-IeCKaSI MMPOMBINIICHHOCTD,
MPOM3BOJICTBO KOCMETHYECKHX IPENapaTroB, MPOHU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB, JIICKTPOHHAS
MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IMPOI'PAMMBI II0 XMMHWHU HA BA30BOM YPOBHE
CPEHEI'O OBIIIEI'O OBPA3OBAHUN A

JINYHOCTHBIE PE3YJIbTATBI

®I'0OC COO ycranaBnmuBaeT TpeOOBAaHUSA K pe3yiabTaTaM OCBOCHHUS OOYYAIOIIMMUCS IIPOTPAMM CPEIHETO
o0Ormrero obpa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM). HaydHO-MeTOAMYEecKON OCHOBOHM Jyis
pa3paboTKH ITAHUPYEMBIX PE3yIbTaTOB OCBOCHUS IPOrpaMM CPEIHEro 00mero o0pa3oBaHUs SBISACTCS CHCTEMHO-
JIeATEeIbHOCTHBIN TOIXO0I.

B COOTBETCTBHH C CHCTEMHO-IECATCIBHOCTHBIM TTOAXO0JIOM B CTPYKTYpPE JTHYHOCTHBIX PE3yJIBTATOB OCBOCHUS
npeaMera « XMMHs» Ha YPOBHE CPEIHET0 00IIEero 00pa3oBaHuUs BBIACICHEI CICTYIONIUE COCTABIISIFOIIUC:

oco3HaHHE OOYJAIOIIMMHUCS POCCHHCKON TPakOAaHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIIFHOCTH M CAMOOTIPEICIICHHIO;

HAJIMYME MOTHBAIIUU K O0YYCHUIO;

[eNICHANIPABIICHHOE Pa3BUTHE BHYTPECHHHUX YOEXKICHUH JIWYHOCTH Ha OCHOBE KIIFOUEBHIX IIEHHOCTCH M
HUCTOPUIECKHUX TPATUINi 6a30BOM HAYKHA XUMUM,

TOTOBHOCTh U CHOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBAaTHCS B CBOCH MAEATEIBHOCTH I[CHHOCTHO-
CMBICIIOBBIMHU YCTaHOBKaMH, IPUCYIIAMH IIETIOCTHON CHCTEME XUMHUYIECKOTO 00pa30BaHus;

HaJIM4He MPABOCO3HAHUS IKOJOTHYECKON KYJIBTYpPHI H CIIOCOOHOCTH CTaBHUThH LIEIH W CTPOUTH JKU3HCHHBIC
IIJIaHBI.

.HI/I‘IHOCTHLIG peSyHLTaTLI OCBOCHUA npe):[MeTa «XUMUSD) JOCTUTAKTCA B CIUHCTBEC yqe6H0171 u
BOCIIUTATEIHHON [EATETPHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH, COIHOKYJIBTYpHBIMH, TyXOBHO-
HpaBCTBeHHLIMI/I IICHHOCTSAMU U HACaATIaMU pOCCHﬁCKOFO Fpa)K}laHCKOFO O6U_ICCTB3, HpI/IHHTI)IMI/I B O6IlIeCTBe
HOpMaMI/I u HpaBI/IHaMI/I IOBCACHUA, CHOCOGCTByIOHII/IMI/I npoueccaM CaMOIIO3HAaHMA, CaMOpaSBI/ITI/IH 58
HPaBCTBEHHOTO CTAHOBJICHUS JITYHOCTU O0YJIaFOITHXCSI.

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHS» OTPakaloT COOPMHPOBAHHOCTH OIBITA
HO3HaBaTeJ’ILHOI71 u HpaKTH‘ICCKOﬁ JCATCIBHOCTHU o6yt1aroumxca 10 peanmaulxm HpI/IHﬂTI)IX B O6HICCTBe HeHHOCTeﬁ,
B TOM YHCJIE€ B YaCTH:

1) rpa:kaaHCcKOro BOCIIMTAHUS .

OCO3HaHHs OOYHYaIOIIMMHKCS CBOMX KOHCTHTYLMOHHBIX INpaB U OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY H
MPaBOTIOPSIKY;

MPEJCTaBICHUS O COMUATBHBIX HOpMaX U MPaBHIaX MEXIINIHOCTHBIX OTHOIICHUH B KOJUICKTHBCE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCTHHOCTH NPH CO3JaHUHM YYCOHBIX IPOCKTOB, DPEHICHUU
y‘le6HI)IX U ITO3HABATCJIBHBIX 3a41a4, BBITTIOJTHCHUHN XUMHYCCKUX 3KCHepI/IMeHTOB;

CHOCOOHOCTH TOHMMATh M TPUHAMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apryMEHTHI IPYTHX TPH aHAIH3E
Pa3IMIHBIX BUIOB YICOHOH e TeTbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

ICHHOCTHOTI'O OTHOILICHUS K I/ICTOpI/I‘-IeCKOMy nu Hay‘IHOMy HacJaeauro OTe‘IeCTBeHHOﬁ XUMHWH,

YBaKEHUsI K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHS XUMHH, OCO3HAHUSI
TOTO, YTO JOCTHXKCHMHA HayKI/I €CTh pe3ynLTaT JJIIATCIbHBIX Ha6HIO)ICHI/II71, KpOHOTHI/IBBIX BKCHepI/IMeHTaJ'H)HBIX
[IOMCKOB, ITIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEILHBIX MOTHBOB B MOJMYYCHHU M MOCJCIYIONIEM aHaN3¢e HHYOPMAIMH O TEPEIOBBIX
JIOCTHDKEHUSIX COBPEMEHHOW OTCUYECTBCHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCITHTAHMUS:

HPaBCTBCHHOTO CO3HAHHUS, 3THYCCKOTO ITOBEICHIS,

CHOCOOHOCTH OIICHHBATH CUTYAIlMH, CBSA3aHHBIC C XMMHUYCCKUMH SBJICHUSAMH, W TMPUHUMATH OCO3HAHHEIC
pemeHm[, OpI/IeHTI/Ipyf{CB Ha MOpaHLHO-HpaBCTBeHHBIe HOpMBI " IICHHOCTH,

TOTOBHOCTHU OILICHUBATH CBOé IIOBCACHHUE U HOCTyHKI/I CBOUX TOBapHIHeﬁ C HOSI/IHI/II\/’I HpaBCTBeHHBIX nu
MPaBOBBIX HOPM M OCO3HAHHE MOCIIEJCTBHI 3TUX MOCTYIIKOB;

4) opMHUpOBaHHS KYJLTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3I0pOBOTO W 0Oe30macHOro o0pas3a JKHW3HH, HEO0OXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HYCCKOMY U TICHXHYCCKOMY 3I0POBBIO;

coOJroIcHHS TIPaBUII 0E30IMaCHOTO OOpAIECHHsI C BENIECTBAMH B OBITY, MIOBCCIHEBHOM XKU3HU U B TPYIOBOI
JIeATEIIbHOCTH;



MOHMMAaHMS LIEHHOCTH NPaBWJI MHAMBUAYaJIbHOTO M KOJUIEKTHBHOI'O O€3011aCHOT'0 MOBEACHHS B CUTyalUsX,
YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOAEH;

OCO3HAaHHS MOCJICACTBHA ¥ HEMPHATUS BPEIHBIX NPHUBBIUCK (YMOTPEONICHNUS alIKOTONsA, HapKOTHKOB,
KypeHHs);

5) Tpy10BOro BOCIMTAHUS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEAOBATEIILCKONH  JAEATEIBHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUECKOM U IPYIUX BUAAX AESTEIBHOCTH;

YCTAHOBKH Ha aKTHBHOE Y4acTHE B PEIICHHU MPaKTHYECKUX 3a]ad COLHalIbHON HaIllpaBIeHHOCTH (B paMKax
CBOETO KJ1acca, HIKOJIbI);

MHTEpeca K MPaKTHIECKOMY H3YUIEeHHUIO Ipodeccuii pa3uyHOro poja, B TOM YHCIEe Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMHH;

YBa)XEHUS K TPyAY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOH AEATEIBbHOCTHY;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHAMBHIYaIbHOH TpaekTopuu oOpas3oBaHus, Oymymieil mpodeccun u
peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IITAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XHMHUH,
MHTEPECOB M OTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrHY€eCKOT0 BOCITUTAHMS

9KOJIOTMYECKH L[EJIECO00Pa3HOTO OTHOMICHHS K MPHPOJIE, KaK HCTOYHHKY CYIIECTBOBAHMS KU3HH Ha 3eMIIe;

IIOHHNMaHUA FJ'IO6aJ'ILHOFO XapakTepa 3KOJOTHYCCKUX np06neM, BJIMSIHUA 3KOHOMHUYECKHUX IMPOLECCOB Ha
COCTOSIHUE IPUPOJHOMN U COLUATILHOM Cpelibl;

OCO3HaHHS HEOOXOJMMOCTH HCIOJB30BAHUS JOCTIDKCHUH XUMHHU ISl PEIICHHS BOIPOCOB PALMOHAIBHOTO
IPHUPOAONOIb30BaHUS;

AKTUBHOTO HENpUATUS JEUCTBUM, MPUHOCAIIUX BpeJ OKPYXKAIOUICH MPUPOJHON cpeae, YMEHHs
MPOTHO3MPOBATh HEOJIATONPHUATHBIEC SKOJOTHIECKUE MOCIEACTBHSA NPEANPHHUMAEMBIX IEHCTBIH M PEIOTBPAIATh
UX;

HaJInyusg PpasBUTOIO SKOJOTHYCCKOTO MBINUICHUS, 9KOJOTHYECKOM KYyJbTYpBbI, OIIbITa JOCATCIbHOCTHU
JKOJOTUYECKOM HalpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHLCA HMHU B HOSHaBaTeJ'IbHOfI, KOMMyHHKaTHBHOﬁ n
COIIMAIBHON TPAaKTHKE, CIIOCOOHOCTH ¥ yMEHHS aKTHBHO IPOTHBOCTOSITH HIEOJIOTHH XeMohoony;

7) LEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HAayKH U
00IIECTBEHHON TIPaKTHKY;

MOHMMAaHHMS CIeNU(PHUKN XUMHUHX KaK HayKH, OCO3HaHHS e€ poiy B (POPMHUPOBAHWY PAllMOHAIBHOTO HAYYHOTO
MBIIIJICHUA, CO3AaHUN TEJOCTHOTO IMTPEACTABIICHUA 00 OKpYKaromeM MHUPE KaKk O €AMHCTBE MPUPOJLI U YEJIOBEKA, B
MO3HAHUH NIPUPOTHBIX 3aKOHOMEPHOCTEH U peIIeHNH POo0JieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUH JJIsI COBPEMEHHOH IMBWIM3AIMU: B €€ T'yMaHHCTHYECKOM
HaIpaBIEHHOCTH M BaXXHOW POJM B CO3JJaHWM HOBOHM 0a3bl MaTepHalbHON KyJIbTYpPbI, PEIIEHHUH TI00aIBHBIX
npobjeM YCTOWYMBOTO pPAa3BUTHSA UEJIOBEYECTBA — CBHIPHEBOM, IHEPTETHUECKOW, IHUINEBON M HIKOJIOTHYECKOH
6e30macHOCTH, B Pa3BUTUH MEAWIMHBI, 00SCIICUEHUN YCIIOBHH YCIIEIIHOTO TpyJa M SKOJOTMYecKH KoM(opTHOH
JKM3HU KaXK/I0TO 4iIeHa 00IIecTBa;

ECTECTBCHHO-Hay‘IHOﬁ TPaMOTHOCTU: TOHHUMAaHUA CYIIHOCTH MCTOJOB IIO3HAHUSA, HUCIOJIB3YyCMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyacMble 3HAHMS Ul aHAJIM3a M OOBSICHEHHS SIBICHUH
OKPYKAIOIIEro MUPA M MPOMCXOAAIINX B HEM W3MEHEHHH, yMEHHS JIeaTh 00OCHOBAHHBIE 3aKJIIOUCHHSI HA OCHOBE
Hay4YHBIX (baKTOB 1 UMCIOMIUXCA JAaHHBIX C IEIBIO MOJTYUYCHUA JOCTOBEPHBIX BBIBOJIOB,

CIOCOOHOCTH CaMOCTOSATENIFHO HCIOJNB30BaTh XUMHWYECKHE 3HAHUS [UIA PEUIeHHs NpoOieM B peasbHBIX
JKU3HEHHBIX CUTYallUsX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIbCKOMN 1eATEIFHOCTH,

TOTOBHOCTH H CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BAHMIO M CaMOOOPa30BAHMUIO, K AKTHBHOMY TIOTy9IEHHIO
HOBBIX 3HAHWH 110 XMMHUH B COOTBETCTBUH C )KU3HEHHBIMH IOTPEOHOCTSMUY;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3iIMYHbIX chepax NpodeccHnoHaTbHOM IeSTeTbHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MerTanpeqMeTHbIE pe3ylbTaThl OCBOCHHS YYEOHOro TNpeaMera «XUMUS» HA yPOBHE CPEIHEro OOIIero
00pa30BaHusl BKIIIOYAKOT:

3HaUYMMBbIC )11 (POPMUPOBAHUS MHUPOBO33PEHHS OOYYAIOIIMXCS MEXIUCIHUILTUHAPHBIE (MEXIPEIMETHBIC)
OOIIICHAYYHBIC TMOHATHUS, OTPAKAIOIINE ICIIOCTHOCTh HAYYHOW KApTHUHBI MHpa W CHenUu(UKYy METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HayKax (Marepus, BEUICCTBO, JHEPIHs, SBJICHHUE, MPOLECC, CHCTEMa, HAyYHBIN



(daxkT, NpUHLMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIIeIOBaHNe, HaOJIoAEeHNe, HW3MEpEHUE,
9KCIIEPUMEHT U APYTHE);

yHHUBEpcalbHbIe  y4eOHbIe  AelcTBHSA  (IO3HABAaTENbHBIE, KOMMYHHKATHUBHbBIC,  PETYJSITUBHEIC),
obecneunBaromue GpopMupoBaHue QyHKIHOHATIHHON TPaMOTHOCTH M COIMAIIEHOW KOMIIETEHIINN 00YJarOITIXCS;

CIOCOOHOCTH 00YYaIOIIUXCs UCIIOIb30BaTh OCBOSHHBIE MEXAUCIMIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS
Y YHHUBEpCaJIbHbIe y4eOHbIE AEHCTBUS B IO3HABATENILHOM U COLMAILHOM MTPaKTHKE.

MertanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAZCHHUE YHUBEPCATIbHBIMH y4YCOHBIMH II03HABATEIHHBIMHU,
KOMMYHHUKATUBHBIMU ¥ PETYJISTUBHBIMU JCHCTBUSAMH.

OgJjageHnne yHuBepCcaJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMHU /I€HCTBHSIMH:

1) 6a3oBble JIOrNYecKHe JeiCTBHSA:

CaMOCTOATENBHO (DOPMYJIMPOBATH U AKTyaTM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEIeTIATh 1M JeATeIbHOCTH, 3a]aBasi apaMeTphl U KPUTEPHUU UX JOCTHXKEHHUS, COOTHOCHUTH PE3YJIbTaThI
JEATEIFHOCTHU C IIOCTABICHHBIMH LIEIISIMU;

UCTIONIB30BaTh IIPU OCBOCHUHU 3HAHUH MPUEMBI IOTHYECKOTO MBIIUICHHS — BBIIEIIATh XapAKTEPHBIC IPU3HAKH
MOHATUH W YCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME TOHSTUS sl OOBSCHEHHS
OTZAEJNBHBIX (DAKTOB U SIBIICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUIS KJIACCH(UKALNH BEIIECTB M XMMUUECKHUX PEAKIIH;

yCTaHaBJIMBATh IPUUUHHO-CIICICTBEHHBIC CBSI3M MEXIY M3y4aeMbIMU SBJICHUSIMU;

CTPOUTH  JIOTMYECKHE pacCykieHHus (MHOYKTHBHBIC, JACAyKTHBHBIC, [0 QHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMAaTPHBAEMBIX SIBICHUSAX, ()OPMYIMPOBATH BHIBOBI U 3aKJIIOYCHIS;

NPUMEHATh B TIpOLlEcCe IIO3HAHMSA, HCIOIb3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIC) MOJIEIH,
npeoOpa3oBbIBaTh MOJIEIbHBIC MPEICTABICHNUS — XMMHUUYECKHH 3HAK (CHMBOJI) 3J€MEHTa, XMMHUuecKas (opmya,
YpaBHEHHE XUMHYECKOH PEaKIK — MPU PEIICHUN Y4EeOHBIX ITO3HABATEIbHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATH
Ha3BaHHBIE MOJEJBHBIC TIPEACTABJICHHS ISl BBIABICHWS XapaKTEPHBIX IIPU3HAKOB H3YyYaeMBIX BELIECTB U
XUMUYECKUX PEaKLHil.

2) 6a30BbIe UCCIIEA0BATEILCKUE A€HCTBUS:

BJIaZIeTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB M XUMHUYECKUX PEaKIHi;

(opMynMpoBaTh LENW M 3a/ad4d  HMCCIICAOBAHUS, WCIIOJIB30BAaTh IIOCTABJICHHBIE M CaMOCTOSITEIBHO
chOpMyIMpPOBaHHBIE BONPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI Uil (POPMHUPOBAHHS THUIOTE3BI 110
MPOBEPKE NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KICHUH;

BJIaJeTh HABBIKAMHM CaMOCTOSATENLHOTO IUIAHWPOBAHUS M MPOBEICHUS YUYCHWYECKHX O3KCIEPHUMEHTOB,
COBEpPIIEHCTBOBaTh yMEHHUS HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTENbHO IIPOTHO3HPOBATH €ro PEe3ynbTarT,
(hopmynupoBaTe 000OIIEHUS M BBIBOABI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEHOBAHHS, COCTaBIATh
000CHOBaHHBII OTYET O NMPOAEIAHHOM padoTe;

MproOpeTaTh OMBIT YYCHUIECKOH HCCIIeI0BATENbCKOM U MPOSKTHON JAESATENbHOCTH, POSBIATH CIIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIFHOMY IOMCKY METOAOB PELICHUS MPAaKTHYECKUX 3aJ]lad, MPUMEHEHHIO Pa3IHYHBIX
METOJIOB TIO3HAHUSL.

3) paborta ¢ ungopmanmeii:

OPHEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX MH(GOPMAIMK (HAY4YHO-TIONMYJIAPHAS JIUTEPATYpa XUMUYECKOTO
COJIep’KaHusl, CIpPaBOYHBIC MOCOOMS, pecypchl MHTepHeTa), aHaIM3UpOBaTh WH(YOPMALMIO Pa3IMYHBIX BHUJOB H
(hopM npesicTaBIeHNs], KpUTHYECKU OLICHUBATH €€ IOCTOBEPHOCTH U HEMPOTHBOPEUNBOCT;

(hopMyTHpOBAaTh 3amMpOCHl M TNPHMEHATh pa3IM4YHBIE METONBI IIPH MOWCKEe W OTOOpe uHOpManuy,
HE0O0XOIMMOH JJIs BEITIOTHEHUS YI€OHBIX 3a/1a4 ONPEAETIEHHOTO TUIIA;

NpUOOpeTaTh OIBIT HCIIONB30BaHUA HH()OPMAMOHHO-KOMMYHHMKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX
TTOWCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (OpPMY TIpEACTaBICHHS HHGpoOpManuu (CXeMmbl, TpaduKy,
JarpaMMBl, TaOJIHIBI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAyYHBIH SI3BIK B Ka4eCTBE CPEACTBa NMpU padoTe ¢ XMMHUYECKOH MH(OpManue: NpuMeHsTh
MEXIIpeIMeTHBIE ((PU3HUecKie U MaTeMaTHIECKHe) 3HAKH U CHMBOJIBL, (hOpMYJIBl, a00peBHaTyphl, HOMEHKIATYPY;

UCIIOJIb30BaTh U NIPe00pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBJjagenne yHuBepcaJbHbIMH KOMMYHHKATHBHBIMY el CTBUSIMH:

3a/1aBaTh BOTIPOCHI 1T0 CYIIECTBY OOCYXIaeMOif TEMBI B XOJI¢ TUaJIora W/WIN AUCKYCCHH, BBICKA3bIBATh UICH,
(hopMyTMpOBATH CBOU NMPEIJIOKECHUSI OTHOCUTEIBHO BBITIOHEHHUS IPEUIOKEHHOH 3aJa4H;

BBICTYIIaTh C IPE3CHTAlMEH pPe3yJbTaTOB IO3HABATENILHOM NESATENBHOCTH, MOJIYYCHHBIX CaMOCTOSTEIBHO
WM COBMECTHO CO CBEPCTHHKAaMM NPHU BBIIIOJIHEHUH XUMHUYECKOTO JKCIICPUMEHTa, IPAaKTUYECKOH paboThl IO



WCCJIEJIOBAHHIO CBOMCTB M3y4aeMbIX BELIECTB, PEaM3allMy Y4eOHOro TPOeKTa M (OPMYJIMPOBATH BBIBOIBI 10
pe3ynbTataM NpPOBEAEHHBIX MCCIEJOBAHUM ITyTEM COTJIACOBAHMS IO3MLMH B XoIe OOCyXAeHHs H oOMeHa
MHCHHSIMH.

OBjajieHHe YHUBEPCAJbHBIMM PEryJIsITUBHBIMH JeiiCTBHAMM:

CaMOCTOATENHHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO O3HABATENILHYIO JIESITENEHOCTD, ONPEAEIsis e€ el U
3aJayy, KOHTPOJIMPOBATh U MO0 Mepe HEeO0OXOIMMOCTH KOPPEKTHUPOBaTh IMpEAiaraeMblil ajrOPUTM JEHCTBUN HpPHU
BBITIOJIHEHAH yYeOHBIX M HCCIIEIOBATEIbCKUX 3a/1ad, BEIOMpaTs HanOonee 3(PQPEeKTHBHBIN CHOCO0 MX pEIICHUS C
y4€TOM MOJTyYeHHs] HOBBIX 3HAHUI O BEIECTBAX M XMMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH A€ TeIbHOCTH Ha OCHOBE CaMOaHajIn3a U CaMOOLICHKH.

INPEMETHBIE PE3YJIBTATBI
10 KJIIACC

IIpeameTtHble pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckasi XuMus OTpaXaroT:

c(OpPMUPOBAHHOCTH NPEICTABICHUH O XMMHUUYECKOI COCTaBIISIONIEH €CTECTBEHHO-HAyYHOI KapTUHBI MHUDA,
pONMM XUMHH B TIO3HAHWH SBICHHHA MPHUPOABI, B (OPMHUPOBAHUU MBIIUICHHS W KyJIBTyphl JHUYHOCTH, €€
(hyHKIMOHATBPHOH TPaMOTHOCTH, HEOOXONMMOW ISl pelieHus MNPaKTHYeCKHX 3aJad M IKOJIOTHYSCKH
000CHOBaHHOT'O OTHOILICHHS K CBOEMY 3/10pPOBBIO U IIPUPOAHOIL cpene;

BJIaJICHHE CHCTEMOH XUMHUECKUX 3HAHHUM, KOTOpasi BKIIOYACT: OCHOBOIIOJATaIOMINe MOHATHSA (XUMHUECKUIT
JJIEMEHT, aTOM, SJIEKTPOHHass 000JI0YKa aToMa, MOJIEKyJa, BaJCHTHOCTH, JIIEKTPOOTPHUIATEIFHOCTh, XHMHAYIECKAs
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass M COKpam€HHas), MOJb, MOJSIpHas Macca, MOJIIPHBIA O00BEM,
YIJIEpO/HbII CcKeneT, (PyHKUMOHAJIbHAS TPYNIa, paguKal, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUI PsiJi, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOX U  a30TCOJEP)KAIIUE COCAUHEHMs, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBEICOKOMOJICKYIISIPDHBIC COCIMHEHUS), TCOPUH W 3aKOHBI (TCOpPHS CTPOCHHUS OpraHWYecKWx BemectB A. M.
ByTtnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK  XUMMHU;
MHPOBO33PEHYECKNE 3HAHUS, JIS)KAIHEe B OCHOBE IOHUMAHUS MPUUYUHHOCTH ¥ CUCTEMHOCTH XHUMHYECKUX SIBICHUII,
(hakTONOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJIYYCHHH H OE30IMacHOM WCIOBb30BAaHUH BaKHEHIITHX
OpPraHUYECKHX BEIIECTB B OBITY U MPAKTHUECKON JESITEIbHOCTH YEIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHUI1 BBISBJIATh XapaKTepPHbIC NPU3HAKU TTOHSATH, YCTAHABIMBATh X B3aUMOCBSI3b,
WCIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IMPU ONMCAHUU COCTaBa, CTPOCHUS M MPEBPALICHUNA OpPraHu4ecKuX
COCTMHCHUT;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHYECKYI) CHMBOJIUKY JUIS COCTaBJICHHS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHO) (GOPMYII OpraHMYECKUX BEIIECTB U YPAaBHCHUHA XUMHUCCKUX PEaKIUii,
W3rOTaBJIMBAaTh MOJEIM MOJIEKYJ OpraHMYeCKUX BEHIeCTB JUIsl WUIIOCTpAUMU HUX XUMHUYECKOro U
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJJIEKHOCTh M3YUYEHHBIX OPraHMYECKHX BEIECTB M0 UX
COCTaBy W CTPOCHHIO K ONPEACNEHHOMY KJIacCy/TpyIIe COSIMHEHUH (YTIIEeBOIOPOIBI, KHCIOPOI U a30TCOACpIKAIIHE
COEJIHEHHs, BBICOKOMOJICKYJIIPDHBIE COEAMHEHHs), JaBaTh WM Ha3BaHUS M0 CHCTEMAaTHYEeCKOH HOMEHKJIaType
(IUPAC), a Takxe MPUBOAWUTH TPUBHAJbHbBIE HA3BaHUS OTHEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, MPOIMUIIEH,
aleTWICH, ITWICHTIUKONb, TIIHLEPUH, (QEeHON, (OpMalbIeruil, aleTaabJCTH]l, MypaBbHHAs KHUCIOTA, YKCyCHas
KHCJIOTA, OJICHHOBAsI KHCJIOTa, CTEAPHHOBASI KHCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, IeJUTI0I03a, TIHIINH);

c(OPMHUPOBAHHOCTS YMEHHS ONPEACIATh BUABI XUMHYECKOW CBSI3M B OPraHWYECKHX COEIMHEHHAX
(oMHAPHBIC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMEHUS MPUMCHSTH IOJIOKCHHUS TEOPUU CTPOCHUS OpTraHHMYecKuX BemectB A. M.
BytnepoBa a1 00BsACHEHNS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTABa M CTPOCHUS;, 3aKOH COXPAaHEHHS MacCHI
BEIIIECTB,;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3MYECKHE M XMMHYECKHE CBOMCTBA
TUIMYHBIX TIPEJCTAaBUTENCH pa3IHYHBIX KJIACCOB OPraHMYECKHX BeEHIeCTB (METaH, 3TaH, JITHJICH, IPOIIIICH,
anerwieH, Oyramuen-1,3, mermnOyramuen-1,3, OCH30J, METAaHOJ, 3TAHOJ, STUJICHTJIHKOJb, TIIHICPUH, (HEHOJ,
areTaibJerul, MypaBbUHAass W YKCYCHAas KHCJOTHI, TJIFOKO3a, KpaXMal, [eIUTI0NI03a, aMUHOYKCYCHas KHCIIOTa),
WTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIY HMMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIHil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPH30BAaTh MCTOYHHUKU YTICBOIOPOMHOTO CHIPbA (HE(TH, MPHUPOIHBII
ras, yroJyb), CllocoObI UX MepepadoTKH ¥ MPAKTHYECKOE IPUMEHEHNUE ITPOTYKTOB NepepadboTKy;



c(OPMUPOBAHHOCT YMEHHUI IMPOBOAWUTH BBIUMCICHUS 110 XMMHYECKHM YpaBHEHMsIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WIJIM MPOAYKTAa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB MIIH MIPOTYKTOB PEAKIIN);

c(OpPMUPOBAHHOCTh YMEHHH BIAAETh CHCTEMOHM 3HaHWMI 00 OCHOBHBIX METOAAX HAyYHOTO IIO3HAHM,
UCIIOJIb3YEMBIX B XMMHH MPU M3YUYEHHH BEIECTB U XUMHYECKUX SIBJICHUI (HaOloieHne, N3MepeHHe, SKCIIepUMEHT,
MOJICTIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE XHMWYECKHE 3HAHUS JUIS TNPUHATHS PEIICHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;

c(OpPMUPOBAHHOCT YMEHHH COOJIIO/ATh MpaBUIIa MOJIB30BAHUS XUMHYECKOW MOCYIOH M 1abopaTopHBIM
000opy/ioOBaHUEM, a TaKXKe IpaBuia OOpPAIEHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO BBIMOJIHEHHIO
7a00PaTOPHBIX XUMUUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IITAHUPOBAaTh M BBINONHATH XUMHYECKHI 3KCIIEPUMEHT (TIPEBPAIICHUS
OpPTaHMYECKUX BEIIECTB IPHU HArpeBaHMH, IOJyYCHUE STHJICHA U M3YYEHHE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIHH
OPTaHWYIECKUX BEIIECTB, NEHATypalys OCIKOB NPH HATPEBAHHUM, I[BETHBIC PEAKIWN OCIKOB) B COOTBETCTBHHU C
MpaBWIaAMHA TEXHUKH O€30MacHOCTH TMpH OOpameHnH ¢ BemeCTBAaMH M JIabOpaTOpHBIM 000pYyIOBaHUEM,
MPE/ICTABIISATH PE3yIbTaThl XUMHYECKOT0 IKCIIEPUMEHTa B (hOpME 3aIliCH YPaBHEHUI COOTBETCTBYIOIUX pEaKkuuil 1
(hopMyJITHPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIBTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATH XMMHYECKYI0 HH(GOPMAIHIO, MOTyYaeMyIo H3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoil nH(opmanuu, IHTepHeT U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIONATh NpaBUIa SKOJIOTMYECKH ILIe1eCO0Opa3’HOTO HOBEICHHA B OBITY U
TPYZIOBOH NESATENHHOCTH B LENSAX COXPAHEHHUsI CBOETO 30POBBS W OKpY’KaloUled NMPHUPOAHON CpEeAbl, 0CO3HABAThH
ONACHOCTh BO3JCHUCTBHS Ha JKMUBBIC OPraHMU3MBl OINPEACIEHHBIX OPTaHWYECKHMX BEINECTB, MOHMMAsi CMBICH
nokazatens [1/JK, nosicHATh Ha npuMepax cnocoObl YMEHBILIEHHUS U MPEIOTBPALCHUS UX BPEIHOTO BO3ICHCTBUS Ha
OpTaHM3M YEJIOBEKa;

JUTSL O0YHAIOIIMXCSI ¢ OTPaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE NIPUMEHSTH 3HaHNS 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUA BEUICCTB U XUMUYCCKUX HBHCHHﬁ;

JUISL CIIENBbIX M CHa0OBUAALIMX OOY4YaIOIIUXCS: YMEHHE HCIIOJIb30BaTh DENbe(HO-TOUCUHYIO CHUCTEMY
o0o3nauennit JI. Bpaiins ans 3anucn XuMudeckux GopMydI.

11 KJIACC

IIpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHuuecKasi XUMHSD) OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHNI: 0 XUMHIECKOH COCTaBIISIONICH eCTECTBEHHO-HAYYHOW KapTHHBI MUDA,
poNMM XMMHM B TIO3HAHWHM SIBICHWUH TNpHUPOABI, B (OPMUPOBAHUHM MBIIIICHUS W KyJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOJMMOW JUIs pelIeHHs MPaKTHYECKHX 33Ja4 ¥ OKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO M IIPUPOIHOM Cpejie;

BJIaJICHUE CHCTEMOW XUMHYECKNX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAlONINe MOHATHS (XUMUYECKHUIt
9JIEMEHT, aTOM, HM30TOIl, S-, P-, O- 2JIEKTPOHHBIE OpOUTANM aTOMOB, MOH, MOJICKyJa, MOJb, MOJSPHBIH 00BEM,
BaJIEHTHOCTh, JJIEKTPOOTPHULATENIBHOCT, CTENEHb OKHUCICHUS, XUMHYEecKass CBs3b (KOBWJIECHTHAas, HMOHHA,
METaJUIM9IecKasi, BOJOPO/AHAs), KpUCTAJUINYecKas PemETKa, THIIbI XUMHUYECKUX PEakIHi, pacTBOP, 3JEKTPOIHUTEI,
HEBJICKTPOIUTHI, JJIEKTPOJIUTHYECKAss AWCCOLUMAINS, OKHCIHTENb, BOCCTAHOBUTENh, CKOPOCTh XHUMHYECKON
peaxun, XUMHYECKOe PABHOBECHE); TEOPUH M 3aKOHBI (TEOPHS IJIEKTPOIIMTHUECKON JUCCONAIIIH, IEPHUOIIMISCKUI
3akoH JI. 1. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPAIICHUS YHEPTUU NpU
XMMHUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIHE B
OCHOBE IMOHUMAaHUS MPHYUHHOCTH U CHCTEMHOCTH XHMHWYECKHX SIBICHUH, ()aKTOJIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, IIOJNy4eHHH M 0€30IacCHOM HCIIOJIb30BaHWM BaKHEHIINX HEOPraHMYECKHX BEHIECTB B OBITY H
MPaKTUYECKOM JeSTeIbHOCTH YETI0BEKa;

c(hOPMHUPOBAHHOCTS YMEHHH BBISBIIATh XapaKTEPHBIC MPHU3HAKK MOHATHH, YCTAHABIMBATH UX B3aMMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMTOHATHS IIPU ONMUCAHUN HEOPTaHUIECKUX BEIIECTB M WX MTPEBPAICHHI;

c(OpPMUPOBAHHOCTH YMEHHUH HCIOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JJIsl COCTABJIEHHs (POPMYJI BEIIECTB U
ypaBHEHHI XUMHYECKUX peakuuii, cucremarnueckyro HomeHkiatypy (IUPAC) u TpuBHanbHbE Ha3BaHUS
OTJENBHBIX HEOPraHMYECKNX BemlecTB (YrapHbBIN ras3, yIJIEKHCIbIH Ta3, aMMHaK, TalléHas HW3BECTh, HETamiéHas
U3BECTb, MUTHEBAs COJA, MUPUT U APYTHeE);

c(OPMUPOBAHHOCTh YMEHHMH OIPEAEIATh BAJICHTHOCTb U CTENEHb OKHCJIEHHS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHUSX Pa3INIHOTO COCTaBa, BUJ XMMUYECKON CBSI3H (KOBAJICHTHAs!, NOHHAS, METAJUINYECKast, BOJOPOAHAs) B



COCIMHEHUSX, THUIl KPHCTAJUIMYECKONW PpEIIETKM KOHKPETHOTO BELIeCTBAa (aToMHas, MOJICKYJSIpHAs, HOHHAas,
MeTaJuIn4ecKas), XapakTep Cpe/ibl B BOAHBIX pacTBOPaX HEOPTaHUUECKUX COEAUHEHUH;

c(OpMUPOBAHHOCTh YMECHUI yCTaHABIMBATh IIPHUHAIC)KHOCTh HEOPIAaHNYECKHUX BEIIECTB MO0 MX COCTaBY K
OTIpeZeIEHHOMY KJIacCy/TpyIIle COeANHEHUH (IIPOCTHIE BEUIECTBA — METAJUIBI M HEMETAJUIbl, OKCHABI, OCHOBaHHMS,
KUCIIOTHI, aM(OTEPHbIE THUAPOKCHIBI, COIIH);

c(OPMUPOBAHHOCTh yMEHHMH pPAaCKpbIBaTh CMBICA Iepuogudeckoro 3akona JI. W. MenneneeBa u
JEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U IIPOTHOCTHIECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh 3JICKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3JIeMEHTOB 1—4
nepuojioB [lepromuueckoii cucreMbl xumMudeckux 3memeHtToB 1. M. MeHneneeBa, HCHONB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOHTANN», «IHEPIEeTUYECKHE YPOBHW», OOBACHATh 3aKOHOMEPHOCTH W3MECHEHHS CBOWCTB
XUMHYECKHX DIIEMEHTOB M HMX COEAMHEHHMH MO IepuojaM U rpynmnaM Ilepronndeckoil CHCTEMBI XUMHYECKHX
snemeHToB /. . Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTEePHU30BaTh (OMHCHIBATH) OOIINE XUMHUIECKNE CBOHCTBA HEOPTAHUIECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, NMOATBEPXKAATh CYLIECTBOBAHME TI'EHETUYECKOHM CBA3HM MEKAY HEOPraHMYECKHUMH
BEIIIECTBAaMHU C TIOMOIIbIO YPAaBHEHHUH COOTBETCTBYIOLINX XUMUUECKUX PeaKLui;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCH(DUIIMPOBATH XUMHUYECKHE PEaKIUH 110 Pa3InYHbIM IIPH3HAKaM (YHCITy U
COCTaBY pearupyrolnxX BEHIECTB, TEIIIOBOMY 3((EKTy peakIuy, U3MEHEHHIO CTENCHEH OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH PEeaKIMH, YUaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIATh YPABHEHUS! PEaKlMil Pa3IMuHbIX THIIOB, IOJIHBIE U COKPAIIEHHbIC
YpaBHEHHS PeaKIMii HOHHOTO OOMEHA, YUNTHIBAs YCIOBHS, IPH KOTOPHIX 3TH PEAKIMH UAYT 10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHHH TNPOBOJWTH PEAKIMH, MOATBEPXKAAIOIINE KAaYECTBEHHBIH COCTaB PA3IMYHBIX
HEOPraHWMYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX pacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(OpPMHUPOBAHHOCTE YMEHHH pacKpbIBaTh CYIIHOCTh OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX pPEaKINi
MOCPEJICTBOM COCTABJICHUSA 3JIEKTPOHHOTO OaslaHCa ITUX PeaKIii;

c(OPMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKLUH OT pa3IMuHbIX
(hakTOpPOB; XapaKTep CMEIIEHHI XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO Bo3AeHCTBHS (TpuHImII Jle
[Tarenbe);

Cc(OPMUPOBAHHOCTh ~ YMEHHUIl  XapakTepu30BaThb XUMHYECKHE IMPOLECCHI, JISKAIIUE B  OCHOBE
MPOMBIIIICHHOTO MOJy4YeHHs CEpHOI KHCIIOTHI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTH MPEACTABICHUH 00 00Immx
HayYHBIX IPUHIUIAX U 9KOJIOTHIECKUX IPOOJIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHWIl IMPOBOAWTH BBIYMCICHHUS C KCIOJIB30BAHUEM TMOHITUS «MaccoBasi JoJIs
BEIIIeCTBA B PACTBOpE», OOBEMHBIX OTHOLIEHHH Ia30B IPH XUMHYECKHX PEaKIUAX, MACCHl BEIIECTBA MK 00bEMa
ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM OOBEMY OJHOTO M3 yYacTBYIOUIMX B PEaKIHH BEIIECTB,
TerioBoro 3ddexTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHWS MacChl BEIECTB, MPEBPALICHUS U COXPaHEHUs
SHEPTHUH;

c(OPMUPOBAHHOCT YMEHHH COOJIOATh NMpaBWIIA MOJB30BAHUS XUMHYECKOW MOCYIOH M 1abopaTopHBIM
000py/sOBaHUEM, a TaKXKe IpaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSMH IO BBIOJIHEHHIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB,

c(OPMUPOBAHHOCTh yMEHHMH IUIAHHUPOBAaTh M BBIIOJIHATH XHUMHUYECKHH OSKCHEPHMEHT (pasiioKeHHe
HEepoKCHJa BOJAOpPOJAa B NPUCYTCTBHM KaTalu3aTopa, ONpEAENeHHE Cpeldbl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJIHHOTO HHIUKATOPA, BIMSHHE PA3IUIHBIX (DAaKTOPOB HA CKOPOCTh XHMHUYECKOW DPEaKIHH, PEeaKIuu
HOHHOTO OOMeHa, KayeCTBEHHBIE PEaKkUWu Ha cyibdaT-, KapOOHAT- W XJIOPHJI-aHWOHBI, HA KAaTHOH aMMOHWUS,
pelIeHre AKCIEePUMEHTANbHBIX 3a1ad 1o TemaM «Mertamuis» u «HemeTtamisl») B COOTBETCTBUHM C TIpaBHIAMHU
TEXHUKA O€30IacHOCTH NpH OOpalIeHWH C BEHIECTBAMH M Ja0OpaTopHBIM 00OpyJOBaHMEM, MPEIACTABIATH
pe3yapTaThl XUMHYECKOTO JKCIepUMeHTa B (opMe 3amicu ypaBHEHHH COOTBETCTBYIOIINMX pEakIui W
(hopMyIMpOBaTH BEIBOJIBI HA OCHOBE 3THX PE3YJIHTAaTOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAJIM3UPOBATh XUMHYECKYIO HH(OPMAIHIO, MOIYyYaeMylo H3
Pa3HBIX HCTOYHHUKOB (CPEICTBa MAaCCOBOW KOMMYHHKANINHU, IHTEpHET U IPYTHX);

c(OpPMUPOBAHHOCTH YMEHHUI COOMIOAATH NpaBUIJIa 3KOJIOTHYECKH IeJIeCO00pPa3HOro MOBEIEHHS B OBITY U
TPYAOBOH NEATENBHOCTH B LIEISAX COXPAHEHUsS! CBOETO 3J0POBbS U OKPYXKAIOWIEH MPUPOAHOI Cpeibl, 0CO3HABAaTh
ONIACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3Mbl ONpPEAENEHHBIX BEUIECTB, NOHMMas cmblca nokaszartens IIJIK,
MOSICHATh Ha IIPUMEpax CIIOCOObI YMEHBIICHHS W TPENOTBPAIICHHS WX BPEIHOTO BO3ICHCTBUSA HAa OpPraHH3M
4eJI0BEKa;



JUIst O0YHAIOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHHE NPUMEHSTH 3HaHUSI 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX IMTO3HAHUS BEIIECTB M XMMUUECKHX SIBJICHHIH;

UL CIENbIX W CIAGOBUIAIIMX OOyYalOIMXCs: YMEHHE HCIONB30BaTh PENbe(HO-TOUCHHYIO CHCTEMY
o6o3nauennit JI. bpaiins ans 3anmcn XuMudeckux GopMyd.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne i/t pa3esioB U TeM

NPOrpaMMmblI

KoaunuyecTBO 4acosB

Bcero

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XMMUM

IIpenmer oprannueckoin
xuMmuu. Teopus cTpoeHUs

11 OpPTraHUYECKUX 3
coenuHeHu A. M.
bytineposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
IIpenenpHnie
2.1 P 2
YTIEBOIOPOABI — alIKaHbI
Henpenensnueie
2.2 YTIEBOAOPOIBI: aJTKEHBI, 6
aJKaIUEeHb], aJIKUHbI
ApomaTndeckne
2.3 P 2
YTIIEBOIOPOIBI
[TpupoaHbIE UCTOYHUKH
2.4 YIJIEBOJOPOAOB U UX 3
nepepaboTka
Wroro mo pazneny 13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs

3.1 Crupter. @enon 3
Anbneruasl. Kap6oHoBbie
3.2 KHUCIIOTHL. CIIOKHBIE 7
3(upbl
3.3 VYrneBoibt 3
Hroro mo pasneny 13

Pasnea 4. Aszorcoaepikanue opraHu4ecKue coeJUHEeHHUs

4.1

AMUHBI. AMUHOKHCIIOTHI.
benkn

3

Hroro no pazgeny

Pa3znea S. BbicokoMoOJIeKYJJISIPHBbIE COeINHEHUS




[Tnactmaccel. Kayuyku.

5.1 2
Boaokna

Hroro no pazaeny 2

OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME




11 KITACC

HaunmenoBanue pazgesaop KosmdyecTBo 4acos

Ne i/t
U TeM NPOrpaMmabl Bceero

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

CtpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 3
XUMHYECKHUX 3JIEMEHTOB /[.
W. Mennencepa

CTpOGHI/Ie BCIICCTBA.

12 MHoroo6pasue BeIecTB 4

13 XUMHUYECKUE PEAKIIHU 6
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi

2.1 Mertabl

2.2 Hemeramisr

53 CBsi3b HEOPTAHUYECKUX U ’

OpPTaHUYECKUX BEIIECTB

Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne Koua-Bo
Tema ypoka cpoxu | /3
n/n 4acoB

1 [Ipenmer opraHn4eckoi XUMHUH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAUCHHE

5 Teopust cTpoeHUs OpraHUYECKUX coenuHeHud A. M. 1
BbytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue o kiaccuuKau OpraHUuIeCKUX

3 BemecTB. Homenkiarypa (cucreMaruueckas) u 1
TPUBHUAJIbHBIC HA3BAaHUSI OPIrAHUYECKUX BEILIECTB
AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI s 1
MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTUIIEH U MPONIIIEH — MPOCTEUIIINE PEACTaBUTEN 1
AJIIKEHOB

8 [Ipaktuueckast padora Ne 1. «Ilomydenue sTuieHa u 1
M3y4YEHHUE Er0 CBOMCTB)

9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TomyyeHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ALETUIIEH — IMPOCTEUIINI 1
NPEeCTaBUTENb AIKUHOB

11 Brluncienus o ypaBHEHUIO XMMHUYECKON pEeaKLIUU 1

12 Apenbl: 6eH30J1 U TOJTy0JI. TOKCHYHOCTh apEHOB 1

13 ['eneTnueckas cBs3b yIrieBOJOPOOB, IPUHAIESKAIINX K 1
pa3IMYHBIM KJ1accaM
[IpupoHBIe HCTOYHUKH YTIEBOJOPOIOB: IPUPOIHBIH ra3 u

14 HOIyTHbIE HEPTSHbIE ra3bl, HEYTh U MPOIYKTHI €& 1
nepepadoTKu
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIN ra3 u

15 MOIMyTHBIE HE(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ 1
nepepadoTKu

16 KonTponbHas paboTa no pasneny «YTieBoJopoabh» 1

17 [IpenenbHbple 0THOATOMHBIE CIIUPTHI: METAHOI M 3TAHOJL. 1
Bonoponnas cBsi3b

18 MHOroaToOMHBIE CIIUPTHI: 3TUICHTIIUKOIb U TNIUIEPUH 1

19 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHE 1
CBOICTBA, IPUMEHEHHUE

20 Anpaerupl: GopMambACTH U alleTaIbICTHI. AIICTOH 1

21 OnHOOCHOBHBIE ITpEeNIbHbIE KAPOOHOBBIE KUCIIOTHI: 1




MypaBbUHAs U YKCYCHas

[TpakTuueckas padota Ne 2. «CBoiicTBa pacTBopa

22 . 1
YKCYCHOW KHUCIOTBD

93 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEJACTaBUTEIN 1
BBICHIMX KapOOHOBBIX KHCIIOT

24 MBplI1a Kak cOJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE 1
JNEUCTBUE

o5 CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
TMupponus cnoxHBIX 3PUPOB

26 XKupsbr: rugponn3, npuMeHeHne, ONOJIOTHYECKas POITh 1
KHPOB

97 YrneBosl: cocTa, kiaccudukanus. Baxueimme 1
NpEeJICTaBUTEIIN: TIII0K03a, (PPYKTO3a, caxaposa

28 Kpaxman u nemumrono3a Kak NpupoIHbIE TIOTHMMEPHI 1

29 KonTtponpsHast padora no paszneny «Kucnopoaconepxkamue 1
OpPTraHUYeCKUEe COSTUHEHHSD)

30 AMUHBI: METUJIAMUH U aHWUJIHH 1

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUIEeCKHE 1
COCZIMHEHUS, UX OUoJornueckoe 3HaueHue. [lenTu s

32 Benxu xak mpupoHbIe BEICOKOMOJICKYIJISIPHBIE COSTNHEHHS 1

33 OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUN

34 OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIISIPHBIX 1
coeauHenuil. [Inactmaccsl, kKaydyKu, BOJTOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

Koa-Bo
4acoB

CPOKH

/3

XUMHUYECKUH dJIeMEHT. ATOM. DJIeKTpOHHAsI KOH(DUTyparus
aTOMOB

[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema
XUMHU4YeCcKuX djemMeHToB 1. Y. MenaeneeBa, ux CBA3b C
COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUYECKHUX
JIEMEHTOB M UX COEIMHEHUH IO IpyIaM U Iepuoam.
3HaueHue NepUOINYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX
anemeHToB J[.M1. Menneneesa B pa3BUTUM HAYKU

CTpOGHI/Ie BelecTBa. XuMHuuecKas CBA3b, eé BUBI,
MCXaHHU3MBbI O6p8.30BaHI/I${ KOBaJICHTHOM CBS3U. BO,Z[OPOI[HaH
CBA3b

BanenTtHocTh. DnekTpooTpuniarensHocTh. CTeneHb
okuclieHus. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U
KOJUJTIOMJHBIE paCTBOPBL. MaccoBas 10715 BEIIECTBA B
pactBope

Krnaccudukanys u HoMeHKIIaTypa HEOPraHU4eCKUX
coeMHEeHM. ['eHeTndeckas CBsI3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Krnaccudukanysa XuMHUUeCKUX peakivii B HEOpraHUYEeCcKOi 1
OpPraHUYEeCKON XUMUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB;
3aKOH COXPaHEHUs U IPEBPALLECHUS SHEPTUH IIPH
XUMUYECKUX PEAKLUAX

Ckopoctb peakiun. O6paTuMble peakiuu. XUMHYECKOEe
paBHOBecCHE

10

[IpakTuueckas padora Ne 1. «BiusiHue pa3znuyHbIX
(akTOpPOB HAa CKOPOCTh XUMHUYECKON PEAKIIUN

11

Dnektponutrueckas auccounanus. [lousarue o BogopoiHOM
nokazarene (PH) pactBopa. Peakunu nonHoro ooMeHa.
['uaponu3 opraHUYeCKUX U HEOPraHMYECKUX BEIIECTB

12

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pEeaKkunu. Ilonsatue 06
QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB coJjieit

13

Kontponbras padota mo pazaeny «TeopeTndeckrne OCHOBBI
XUMUID)

14

Merasuisl, ux nonoxxenue B [lepuoandeckoi cucreme
xuMudeckux 3aeMeHToB J[. 1. MenaeneeBa u 0COOEHHOCTH




cTpoenus aromoB. O0mume (hru3ndeckre CBOMCTBA METAIIOB

15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PSil HAITPSYKEHU I 1
METaJIJIOB

16 XHWMHYECKUE CBOMCTBA BAXKHEHUIIINX METAILIOB (HATPHIA, 1
KaJIUH, KAJIbIIMA, MarHUH, ATFOMAHUAN) U UX COSTUHEHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI 1

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX COCOUHCHUI 1

19 [TpakTrueckas padota Ne 2. "PemeHue skciepuMeHTaIbHBIX 1
3a7ad4 o reme «MeTtauipl»"
Hewmeramnsl, ux nonoxenue B [leprnoanueckoi cucreme

20 xuMudeckux saeMenToB J[. . MenaeneeBa u 0COOEHHOCTH 1
CTPOCHHS aTOMOB
dusnyecKkue CBOMCTBAa HEMETAIOB. AJUIOTPOIIHS

21 HEMETAJIOB (Ha IpUMepe KUCIopoaa, cepsl, pochopa u 1
yriaepoja)

22 XUMHYECKHE CBONCTBA TAJIOTEHOB, CEPhI M KX COCAMHEHUN 1

23 XuMHYECKHEe CBOMCTBA a30Ta, (hochopa v UX COCTMHCHUI 1

24 XUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX 1
COETUHEHUN

25 [IpumeHeHne BaXKHEUIIMX HEMETAIUIOB U UX COCIMHEHUI 1
O060061IeHre U cucTeMaTU3alus 3HaHu| 10 TeMe

26 «Hemerannbny. BerunciaeHus mo ypaBHEHUSM XUMUYECKUX 1
peakIuii 1 TePMOXUMHUYECKUE PACUETHI

97 [TpakTuueckas pabota Ne 3. «PenieHne s3KkCriepuMeHTaTbHBIX 1
3ama4 no teme "Hemeramisi"»

28 KonTponbHas padota no temam «Metamuib» u 1
«Hemetamnsy/Beepoccuiickas npoBepouHas padbora

29 Heoprannueckue u opraHnveckue KUCIOTHI. 1
Heopranuueckue u opraHnueckiue OCHOBaHUS
AmMpoTepHbIe HeOpraHNYECKHe U OpraHUYECKre

30 coelMHEeHUs. | 'eHeTnyeckas CBsi3b HEOPraHUUECKUX U 1
OpTraHUYECKUX BEIIECTB
Ponb xumun B o6ecrieueHuN 3KOJTOTUIECKOM,

31 HHEPreTUYeCcKOi U MHIEeBON O€30MaCHOCTH, Pa3BUTUHU 1
MEUITTHBI

39 [IpencraBnennst 00 OOIMMUX HAYYHBIX MPUHIIHITAX 1
MIPOMBIIIIJICHHOTO TTOTyYeHHUs BaKHEUIIINX BEIECTB

33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1

34 XuMUS ¥ 310pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

Pymzutuc. xumus 10

Pynzutuc. xumus 11

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

NEPEYEHb LLU®POBbIX OEPA3OBATE/IbHbIX PECYPCOB U WEB-CAMTOB UHTEPHET.

LLnpoKunit BbIBOP 31EKTPOHHbIX NOCOBUI NPeCTaBNEH B €MHOW KONNEKUMK LNdpPOoBbIX 06pa3oBaTeNbHbIX
pecypcos: http://school-collection.edu.ru/.

MepeyeHb Web-caiiToB, pekoMeHAyeMbIX 418 UCMOb30BaHUA B paboTe yunuTenimm Xummm:

Ne | HasBaHue caitita unn | CopepkaHue Apgpec (URL)

n/ | craTbu

n

1. | MypHan «Xumua: CopepikaHue http//www.chem.msu.su/rus/school/
MeTOANKa HOMEpPOB U

. | chemistry_meth/welcome.html

npenoaasaHuA B aHHOTaLUMu cTaTen
LWKosie» XypHana

2. LLIKonbHbIe y4ebHUKN | Cepus WKONbHbIX http://www.chem.msu.su/rus/school/

no xumum gna 8-11

y4eBbHMKOB MO XMMUK

KNnaccos dBTOPCKOro
K KTN XUM K
obweobpasoBaTesbH O/INeKTNBA axa
o MY nopg obuwen
O WKoNbI

pefakumen
akagemunka PAH
B.B.JlyHuHa.
Mporpammsl Kyp-



http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru

coB. lNoypouyHoe
naaHMpoBaHue.
DNEKTPOHHbIE

TEKCTbI.

Alhimik

MonesHble coBeThI,
3 PeKTHbIE ONbIThI,
XMMUYECKMe
HOBOCTH,
BUPTYaNbHbIN
peneTtuTop,
KOHCYbTaumu,
UCTOPUA XMMUU

http://eqworld.ipmnet.ru/indexr.htm

C - BOOKS

Jlutepatypa no
XUMUun

http://c-books.narod/ru

ATOMbI B Kpuctannax

YyebHoe nocobue
eKaTepuHOBYpPrcKmx
YYEHbIX
A.C.MockBuHa n
10.4.MNaHoBa

http://virlib.eunnet.net/win/ metod_materials/wm9/

Mwup xnmmnmn

CnpaBo4Has
nHbopmauus,
HOBOCTM HayKu

http://www.chem.km.ru/

OI'IOprIe KOHCMNEKTbI
no Xmumumun

MNoypoyHble
KOHCNEeKTbl ANA
LWKONbHMKOB 8-11-x
Kniaccos

http://khimia.hl.ru/

OnbITbl NO
HeopraHM4YecKom
XUMUU

OnucaHune peakuuii,
¢doTorpaduu,
cnpasoyHan
nHdopmaumn

http://shnic.narod.ru/

OTKpbITbIN KONNeax:
XMMUSA

YyebHUK No Xxmumuu,
Tabanua
MeHpeneesa ¢
noapob6HoM
XapaKTepuUcTUKom
3/1EMEHTOB,
WMHTEPaKTUBHbIE
MOAENN, HOBOCTH,
XpectomaTtus,
NHTepHeT-pecypcbl
Mo XMMWU, TECTbI

http://www.chemistry.ru

10

I'IepBOHaqaanble
XmMmmnyeckme noHATUA

3a/1laHu1A M ONbITbl HA
YPOKaxX XMmuu B 8-m
Knacce. CTpaHuua
cepsepa

http://www-windows-1251.edu.yar.ru



http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

ApocnascKoro
06/1aCTHO-TO LeHTpa

OUCTaHUMOHHOTIo
obyyeHusn
LUKOJIbHNUKOB
11. | WKonbHaA xumma — CnpaBoYHMUK 1 http://www.schoolchemistry.by.ru
CNPaBOYHMK MO y4ebHMK Mo XMMUMK.
XUMMUU 1 aKTUBHaA FnasHan
NOMOLLLb YYEHUKY UK ocobenHocTs —
CTy.D‘eHTy XVIMKa}'II:Ky.I'IHTOp,
KOTOpbII ynpoLiaeT
peweHne 3agad no
XUMUn
12. | Poccuitckuit Konnekums http://experiment.edu.ru/catalog.asp?
obpasoBaTe/bHbIiM SKCMEepUMEHTOB Mo
nopTan XUMUU ob_nol12619
13. | Kypc opraHuyecKol MocTaHOBKa http://formula44.narod.ru
Xxmmumn 3a 10-i onbIToB. Knacchbl
Knacc. OpraHNYecKunx
coeIHEHUN,
TecTupoBsaHue.
Buorpadun
3HAMEHMUTbIX
YYEHDIX.
14. | OpraHuyeckas DNEKTPOHHbIN http://cnit.ssau.ru/organics/
XMMUA. y4ebHUK ann
CpeAHen LWKONbI.
15. | Xummua ana Bcex. DNEKTPOHHbIN http://www.informika.ru/text/database/chemy/START
CNpPaBOYHUK 33 .html
MOJIHBIA KypC
XMMUU.
Mporpammbl no
XMMUM, TECTbI.
16. | Xumus. IKcnepumeHTanbH | http://hemi.wallst.ru/
O6pasoBaTe/bHbIl bI y4ebHUK no
canT ana obwen u
LUKONbHMKOB HeopraHnyecKkom

xumunm gna 8-11-x
Knaccos,
npegHasHavyeHHbIM
Kak ann
Hava/ibHOro
obyyeHus, Tak K
AN NoArotoBKM K



http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

9K3aMeHam B BY3.

Xnummyeckune
cnosapwm,
onmmnmagbl no
XUMUU.
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. Pyasutuc I'.E., ®eapbaman ®.I'., Xumus. OcHoBbI 001 ey xumMuu. 11 kaacc. - M.:
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. Tapa H.H. Xumus. [IporpammMsl 061e06pa3oBaTe/IbHbIX y4YpexKAeHUu. - M.:
IIpocBemenue, 2010

. bpeuirep JI.M., baxenoBa A.E., Xumua 8-11 kiuaccel. Pa3BepHyTOe
TeMaTU4YecKoe IJIaHMpOoBaHUe Nno ydye6Hukam Pyasutuca T.E., ®enbamaHa
®.I'., Boarorpag, Yuurens, 2009

. XOMYEHKO N.I".CoopaHK 3a1a4 u YIPpaKHEHUI










