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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHuUs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbHOM MPOTpaMMbl CpeAHEro oOiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DefepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzaunusx Poccuiickoi
®denepanuy, peaqu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJNOXKeHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0OB K pa3pabOTKe MpOrpamMmbl IO XUMHUH, K ONpPEIEIECHUIO
oOmieit ctpareruu 00y4eHHs, BOCIIUTAHUS M Pa3BUTUS OOYUaIOLIUXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss GI'OC COO o B3anMoOOOYCIOBIECHHOCTH IEJIEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, [OJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alliy, SBISETCA HEOTHEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpIIAIOIIMM H3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTH LEHHOCTH KacaroTcCs
MO3HAHMSI 3aKOHOB MPUPOABI, (HOPMHUPOBAHHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YEeJIOBEeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0 M MpUPOAHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yyJaroIuXxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEp)KAaHHUE M IOCTPOCHHE KOTOPOro ONpENESeHbl B
nporpaMme MO XUMHUU C Y4ETOM CrHenu@uKd HayKu XUMUU, €€ 3HAUYCHUS B
NO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW XU3HM OOIIECTBA, a TaKXKE C Y4ETOM
o0luX 1ened W NPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero odiero oopaszosanus B Poccuiickoii denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COOyI0 pojib B
COBPEMEHHOM IWBWIM3AIMKN, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIBI U YellOBeKa, KOTopoe (HOpMUPYETCSs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHpPA, OCO3HAHMS B3aUMOCBSA3U MEKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUs CTajna
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HaIlpaBlIeHA HA pPELICHUE
rII00aNbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHsI YEJIOBEUECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBON, YKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBerctBUM C OOIIMMU LEISAMH W HPUHIUIAMU CpPEJHEro OOIIero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbI ypOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM I BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCHEIIHOTO BKIKOYEHUA B JKU3Hb COLMyMa, HPOJIOJHKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIaCTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsromiuMu  npeameTa «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannveckas xumus» U «OOmas U HEOpPraHWYeCKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAaHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKIIOUCHUEM 3HAHUNU U3 OOIIeH XUMUU) U
OpraHnyeckon xumMuu. PopMHUpOBaHUE TaHHON CHUCTEMBI 3HAHUU IPU HU3YyUYECHUHU
npeaMera oOecleynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuyeckas XUMHUs» cQopMupoBaHa B IMporpaMMe O XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXO0/JAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIEIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUI, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NPEACTaBICEHUA O CTpoeHuu BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BELIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce opraHnyeckod XUMHM IIOJy4YarOT pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs MEpPBOHAYAILHbIE
MPEICTABICHUS O XUMUYECKOM CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuMHs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOrO 0O0IEero o0pa3oBaHus
TEOPETUYECKU Marepuan H (PaKTOJOTMYECKHUE CBEJIEHUS O BellecTBaXx U
XUMUYeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» 00y4aromuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHE



MEPUOINIECKOTO 3aKOHA C OOIMIETEOPETUICCKUX U METOMOJIOTHYCCKUX TIO3HUITUH,
Iy0)Ke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSAIONICH U IPOTHO3UPYIOIICH.

Ennnasg cucrema 3HaHMM O BaXHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE O XUMHYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jgomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIUMHU KYJIbTYpOJIOTUUECKUNH W TPUKIATIHON
XapakTep. OTHU 3HAHMS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3M XUMHHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW U NPAKTUYECKOU
JeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBa)XXE€HUS K IIpoleccy
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUNU XUMHH, TTIOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HH(POPMALMIO U
NPUMEHSITh €€ Ui TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/1a4y. B nienomM coaepxanue yueOHOTO
npeaMera «XUMHS» ~ JAaHHOTO  YPOBHS  W3YYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMUXCSI MUPOBO33PEHUYECKONM OCHOBBI IS TOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHus] TMPOTHBOPEYUM MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0saeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALUU
00yyYaromuxcsl MPUHATHIE MPOTrpaMMON MO XUMHUU TOAXOAbl K OMNPEIEICHUI0
colepKaHUsT M TOCTPOCHUS TpeAMeTa MpeAyCMaTpuBalOT (QOopMUpPOBaAHUE
YHUBEPCAJIbHBIX Yy4YEOHBIX JEWCTBUH, HWMEIONIMX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJOB JEATEIHOCTH: pelleHus mpoljieM, TMOWCKa, aHaiu3a |
00paboTku nHpOpMAIH, HEOOXOIUMBIX JIJISI MPUOOPETEHHUS OIbITa TPAKTUICCKOMN
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPETHETO 00IIEeTro 00pa3oBaHus, IPU ONPEACICHUU
COJIEPKATEIIbHOW XapaKTepUCTUKHU I1IeJIe H3y4YeHUs MpeaMEeTa HalpaBICHUEM
NIEPBOCTETICHHONW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOW HAayKu Kak 00JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
peaMeTa SBJISIETCS BIOJHE OMPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISAMH W3YUYEHHS IpPEaMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk  BaKHEWIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIOYeBbIe TOHATHS, (PyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX Il MPUOOpETeHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B IIPUPO/IC, B MPAKTUIECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATENBHOCTH, CBA3AHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuMm, copepkarenbHasi XapaKTEepUCTHKA LEJed U 3a0a4 U3yYEHUs
npeaMeTa B mporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopaszoBanus. CeronHs B
NpernoJlaBaHu  XUMHH B OONbIIeHd  CTENMEeHH OTHAETCS  MPEANOYTECHUE
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHuid OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIETO He
HAa0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM 0OpH U3yYEHHH npeamMeTa «XHUMHUS» JTOMUHHPYIOIIEE
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 3a]1a4H, KaK:

ajantanus o0y4arolMXcsl K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOLIErOCS MUpA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECCTBAMH M HX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYaromMXCS  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE [JIs PAa3IUYHBIX BHUIOB
NeSTENHLHOCTU: PEIIeHUs po0sIeM, MOUCKa, aHaiu3a U o0paboTKu MH(OpMaIuHy,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsS] ONbITa JAESTENbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe JUIS OIEHKH C TMO3UIUN



IKOJIOTUYECKON OE30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPraHMU3M Y€JIOBEKa U MPUPOJHYIO CPELY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEHN 00yYaroIIMXCs: CHOCOOHOCTH CAMOCTOSITENBHO NPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BaATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOMCKA M aHalnu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COIEP KaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyarommxcs YOeKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUU, €€ BaXXHOW PONHM B PEIICHUU TI00AIBHBIX MPOOIeM
paIoOHAIBHOTO MPUPOAONOIB30BaHMs, TTOTIOTHEHNS YHEPTETHIECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIECHUS K NIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MNPUOOpPETeHHs OIbITa
UCTIONB30BAHUS TOJIYYCHHBIX 3HAHWHA ISl TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOr0 YpOBHS BXOAWUT B COCTaB MpeaMeTHoi obmacTu «EcTecTBeHHO-HAYYHbBIE
PEIMETHI».

OO11ee YnCI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUU, HA 0230BOM YPOBHE
cpeaHero olmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kiacce — 34 gaca (1
yac B Heenro0), B 11 kmacce — 34 gaca (1 yac B Heenio).



COJEPXKXAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYIIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCJIMHEHUHM (CHCTeMaThyecKas) M TpUBHAIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX IPEBPAILCHUN:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ OpPraHUYECKMX BELIECTB, HAOIIOJEHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
MpOCTEUIINe MPENCTABUTENN AalIKaHOB: (PU3UYECKHE W XHUMHUYECKHE CBOMCTBa
(peakiuu 3aMelleHus] U TOPEHUSs), HAXOXJEHUWE B TMpPHUPOJIE, MOJIyYeHUE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONWIECH —
NpOCTeHIlIne NPEACTABUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBOWCTBA
(peakuMu THAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIApaTallid, OKUCJICHUA U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 um MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TMPOCTEHIINIA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, pU3NYECKUE U XMMHUYECKHE CBOWMCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpuUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTh



apeHoB. ['eHeTHueckass CBA3b MEXIYy YIVIEBOJOPOAAMH, MNPHUHAIICKAIIUMH K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalIUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMy IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJJIEKLIUU
«Hepts» u  «Yroas», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WIM IIPOAYKTa PEAKIUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOCHHUE,
bu3nueckue MW XMMHYECKHE CBOWCTBA (peakluMh C AaKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHUe. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJECHCTBHE CO ULICJIOYHBIMU
MeTalJlaMH, KaueCTBEHHas PEaklus Ha MHOIOaTOMHBIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[puMenenne rimuuepuHa U STUICHTIIMKOIIS.

deHon: cTpoeHHE MOJIEKYNbl, (QU3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. DopManpieruj, auneTAIbAECTUN: CTPOCHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus dTepuuKaiim), noiyyeHue u NpuMeHeHHeE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilaccHpUKamMs ~— YrJIeBoaoB  (MOHO-, TU- U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJCUCTBUE C
rugpokcuaom meau(ll), oxuciaeHwe ammuadHbiM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXJCHUE B MPUPOJE, MPUMEHEHUE,
ononoruyeckas posib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNE, HAOIIOJCHUE W OMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rugpokcumom wmenu(ll), BzaumoneiicTBUE Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBHIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMepe TMiuHa). buomorudeckoe
3Ha4YCHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAS M TPETHYHAsI CTPYKTypa OenKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYCHHUsS BEHIECTB W WX IPEBpaICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEPU3AIIUU, CPEIIHSIS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rTUIOTE3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KiIacCU(UKalus, NEPUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI04Ka. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeneseHusT 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepnoanyeckon cUCTEMBI
xuMu4eckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHHUS CBOWCTB XHWMHYECKHUX BJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHIBI XWMHYECKON CBSI3U
(KOBaJIeHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTayuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHUMHYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akienTopHbeiil). BogopogHass cBsi3b. BalleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BELIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMH. 3aKOH COXPAaHEHWs MACChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. @DakTOpbl, BIHAIOLIME HAa COCTOSHHE
XuMu4eckoro pasHosecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJBl HM3Yy4YEHHUS BEHIECTB M MX IPEBPALICHUIL:
nemoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMmentoB [, .
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOZOPOJIa B IIPUCYTCTBUMU KaTalIM3aTOPa, ONPEACICHHE CPEbl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKkUMH HOHHOTO OOMeEHa),
IIPOBEICHUE MPAKTUUYECKON padboThl «BiausHue pa3inyHbIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKHUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha Mpumepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJbl HM3YUYEHUS BEIIECTB W HUX NPEBPALICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCIEPUMEHTAJbHBIX 3a/Ja4, HAOJIIOJEHWE M OINUCAHHE JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCIIOT U IeJ0Yel, KaYeCTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBbBE YEJIOBEKA: MPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MaCHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzanus  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YYCHUH  OOmer
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUW, TakKk W TOHSATUN, SBISIIOLIIUXCS
CHCTEMHBIMHU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHBIE TOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukaiusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIBCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUECKHUX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEepUaJOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
00yYaloImMUMHUCA TPOorpaMM CpeaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIEero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B CcoOTBETCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IIOJXO0JIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHuUs BbIJIEICHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKONW TIpakKTaHCKOM HICHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYaromuxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeAaMeTa «XHMHS» JIOCTUTalTCs B
€AMHCTBE YYEOHOM U BOCIUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJIeaJaMUd POCCUMCKOrO TPa)KJAHCKOro OOLIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMMd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TIPAKTUYCCKON JESITEIbHOCTU
00ydJaronuxcst Mo peajru3anuy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOPMAax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPpU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEJBHBIX 3ajay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LIECHHOCTHOI'O OTHOLIEHHWS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEOUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IIPUMEHEHUSI XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU M MOCIEIYIOIEM
aHaiM3e MH(POpPMAIMU O MEPEAOBBIX JOCTHKEHHSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NEeSTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpPUYECKOM M  Jpyrux BUAax
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME B PEUICHWM NPAKTHYECKUX 3a7ad
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEeM, BIIHMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATILHON CPEIbI;

OCO3HAHHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOIHON cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCJIECTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeSATeTbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
dbopMHpOBaHUN PAlMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHWU IIEJIOCTHOTO
npeACcTaBiIeHUusl 00 OKpYKarolleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIBTYPBI, pEIIEHUH TI00abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbIe 3HAHWS JJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMSAIINX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMCIOMIUXCS JJAaHHBIX C IEJbI0  TOJyYCHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM0O0Opa30BaHHUI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUA Y4eOHOro mpeamera «XHUMHsD Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HaHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHble y4eOHblEe NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHbIE,

PETYJISITUBHBIE), o0ecreynBaronye (dopmHpoBaHuE (GyHKIHOHATBHOM
IPaMOTHOCTH M COIIMAIEHON KOMIIETEHIIUU 00YyYarOINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEHUCTBUSA B IIO3HABATEIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMI MNPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,



WCIIOJI30BaTh COOTBETCTBYIONINE TIOHATHSI JIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHbIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — MpU PEHICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBaTH IEIH U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUSA U OCHOBBI JiJIT (DOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIECI0BaHNS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

npuOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYEeCKON wuH(popMaleil: NpUMEHATh MeXIpeAMEeTHbIe ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOU T€MbI B XOJ€ Iuajora u/uin
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
W3y94aeMBbIX BEIIECTB, pean3aliid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeSATENBHOCTh, Ompenenisis e€ Ienu W 3aJavyd, KOHTPOJIHUPOBATH W TI0O Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii ajiropuT™M JACHUCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3aj7ad, BBIOMpaTh HamOoJee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHWM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PAaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHHs] TPAKTUYECKUX 3a/1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATHS (XMMHYECKHI JJIEMEHT, aToM, >JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIGHTHOCTbh, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKHI DS, TOMOJOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U a30TCOJEpIKAIINE COECAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBNICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKOH JESITEIIbHOCTU YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

C()OPMUPOBAHHOCTb YMEHMH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYECKMX BEIIECTB MW ypPaBHEHUH XMMHYECKUX pEaKIui,
W3rOTaBIMBATh MOJAEIA MOJIEKYJ] OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

C()OPMUPOBAHHOCTb YMEHHUHN YyCTaHABIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNpEAeIEHHOMY
KJIaccy/Tpynne coeAuHeHUu (yrieBOJOpOAbl, KHUCJIOPOJI M a30TCOAEpKalue
COE/IMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematudyeckoit Homenknatrype (IUPAC), a Taxke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPONMWIEH, alleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMallbIeru, alueTaiblerul, MypaBbHUHas
KHCIIOTA, YKCYCHas KUCJIO0Ta, OJICMHOBAsI KUCIO0TA, CTEaApUHOBAsI KMCIIOTA, TIII0KO03a,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMsI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIIOJOKECHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byTiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH Ppa3IMUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyranuen-1,3, merunOyramuen-1,3, OeH30JI, METaHO], JTaHOJ, STHUJICHIJIUKOJb,
TJIMLIEpUH, (EeHON, aleTalbIeruj, MypaBbUHasi M YKCyCHas KHUCIOTBHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTrojb), CIOCOOBI HUX MNEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HaOI0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS Uil TPUHATHS PELICHH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOPYJOBaHUEM, a TAaKXKE TMpaBHIa OOpaIieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHopmanuu, UuTepHeT u apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo TOBEJACHUST B OBITY W TPYJIOBOH JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS HX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cHcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XUMHAYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOm@as v HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM /IJIs PEIlICHUs TPAKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpash  BKIIKOYAET:
OCHOBOTIOJIAraloNue TMOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKLMH, PacTBOpP, DJICKTPOJMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLMAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOIUTHYECKON Auccorumanuu, nepuoanyecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXPaHECHUSA MACChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALCHUS SHEPTUU
NpU XUMHUYECKUX PEaAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJIICHHH, (PaKTOJOTHYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYEeHUH M 0€30MacHOM HMCTOJb30BAHUH BAXKHEHIITUX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIUE MOHSITHUS NPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUH  XMMHYECKUX  pPEaKLUH,
cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIA ra3, aMMHAK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl, BOJAOPOJIHASA) B COCIUHEHUAX, TUIl
KPUCTAJNINYECKON PEIIETKM KOHKPETHOIO BeEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneaEHHOMY KIaccCy/TpyIine
COEIMHEHMM (TMPOCThIC BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBSCHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xumuueckux syemeHToB JI. M. MenneneeBa, MCHONb3ys TOHATHS «S-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMMHUYECKUE PEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABJISITh YPaBHEHHUS DPEAKUUN pPa3ITHUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLUii HOHHOTO OOMEHa, YUYUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHMYECKHUX BEIIECTB, PaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMHUYECKHE TIPOIECCHI,
JeKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIuu
BEILIECTB, TEIJIOBOTO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIINOJHEHUIO JTaOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
HKCIEPUMEHT (pa3floKEHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpPENEIICHUE CPEeAbl PpPAaCTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIvu,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0e30macHOCTU TIpU OOpaIeHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000pPY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTAaThl XMMHUYECKOTO OKCIEepUMEHTa B (opMe 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo TOBEJACHUST B OBITY W TPYJIOBOH JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS M OKpPYXKalolled MNPUPOJHOW Cpeabl, OCO3HABATH
OTMACHOCTh BO3JICHCTBUS HA )KUBBIE OPTaHU3MBI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbicn mnokazatens [IJIK, mosicHITP Ha mOpuMepax CrocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUI 00YYarOIUXCS ¢ OrPpaHWYSHHBIMH BO3MOXKHOCTSIMH 370POBbBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XUMMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazjen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pasnen 2. YriaeBonopoabt
2.1 [IpenenbHbie yIriieBOAOPOAbl — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' aJIKaIUEHBI, AJTKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Utoro mo pazneny 13
Paznen 3. Kucsiopoacoaep:xkaniue oprannieckue coeJuHeHUs
3.1 Cruptel. denon 3
Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 ACTIVIB. 2P 7 1

CrnoxHble 3¢upbl
3.3 YrieBoasl 3 2



Wtoro no pazneny

Pasnen 4. AzoTcoaepxxamme opraHu4ecKne coeJMHEeHUs1

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

13

34



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemeHnToB /I. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BELIECTB

1.3 XUMHYECKUE PEaAKIIUU
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Utoro no pazneny

Pa3zpea 3. XuMus u :Ku3HbL

3.1 XuMHSA U )KU3HD

Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxririeckie fl[3yqe}msl gﬁiﬂOBaTeﬂbﬂble
padoThI padoThI pecypenI

[IpenmeT opraHnyecKoOr XUMHUH, €€ 1

BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX

coenuaeHuii A. M. Bytneposa, eé 1

OCHOBHBIC TTOJIOKEHUS

[IpencraBnenue o kiaccuGuKauu

opraHuueckux Bemects. Homenknarypa 1

(cuctemaTuyeckas) U TPUBUAIbHBIC

Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKUH PST

Mertan u 3TaH — npocTeuime 1

MIPeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

DTWIEH U MPOMUJIEH — MPOCTEUIINe 1

MpEeACTaBUTENHN AIKEHOB

[IpakTuueckas pa6ora Ne 1. «Ilomyuenue 1 1

ATHJIEHA U U3yUYEHUE €TO CBONCTBY

Ankanuensl. bytaauen-1,3 u

MetuinOyTanueH-1,3. [lonyuyenne 1

CUHTETUYECKOIO KaydyKa U PE3NHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTMUECKUHN Psii. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEIDb ATKUHOB
Briuucnenus no ypaBHEHUIO XUMHUYECKOM
peakiumn

Apenbl: 6eH301 U ToiyoJl. TOKCUYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MIPOAYKTHI €€ nepepaboTKu
Kontponbnas paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
JIMLIEPUH

DeHOJI: CTPOCHHE MOJIEKYJIBI, (PU3UIECKUE
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHNE
Anpaerupl: hopMaIbAeTHI U
aneTanpaeru. AeTOH

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAas U YKCyCHast

[IpakTuueckas padora Ne 2. «CpoiicTBa
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pacTBopa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHUCIIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

Kupsl: TuIPOIN3, MPUMEHEHHE,
OuooruYecKas poib KHUPOB

VYrneBoabl: cocTaB, KilacCUPUKaAIUS.
Baxneiinue npeacTaBUTeNn: TI0K03a,
¢bpykTo3a, caxapos3a

Kpaxman u nemnrono3a Kak mpupoaHbie
IIOJINMEPHI

KonrtponbHas pabota no pazaeny
«Kucnopoacoaep:xarire opraHn4eckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO01mas XxapakTeprcTUKa a30TCOIePIKAIIUX
OpPTaHUYECKUX COSAMHECHUN /
Bcepoccuiickas mpoBepouHas padbota
AMUHBI: METUJIAMUH U aHUJIUH
AMMHOKHCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuas.
benku kak npupoiHbIe



BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSITHS XUMHHI

33
BBICOKOMOJIEKYJIAPHBIX COEUHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[ImacTMaccel, KaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHus: o0pa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOpHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHMYECKHUX 3JICMEHTOB U UX COCIUHCHUM I10
rpynmnam u nepuogam. 3HaueHue
TIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

VcTHHHBIC U KOJUTOMIHBIC PACTBOPBI. 1
MaccoBasi 10715 BEIIeCTBa B pacTBOpe



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX CoeMHEHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

CkopocTb peakuuu. OOpaTumMble peakiuu.
XUMHUYECKOE PABHOBECUE

[Ipaktrueckas padorta Ne 1. «Biusaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

DnexTpoiauTHdeckas qucconuarys. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJei

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

Mertaibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XUMHYECCKHUX deMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mMe PU3NIECKUE CBOWCTBA
METAJIJIOB
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CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH psf
HaIIpsHKEHUN METaJlIOB

XUMHYECKHe CBOMCTBA Ba)KHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«Meramib»"

HemeTtamiel, X I0OJI0KEHHE B
[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nyecKue CBOMCTBAa HEMETAIIIOB.
AJIOTpONHs HEMETAJUIOB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U UX
COCTUHEHUN

XuMUYecKue cBOKCTBa a30Ta, hocopa u ux
COCIMHEHU I

XHUMHUYECKUE CBOICTBA yIiaepoa, KpEMHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)KHEMIINX HEMETAIUIOB U UX

COCTUHEHUN

O0001IeHrE U CUCTEMATU3ALMS 3HAHUI IO
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31

32

33
34

teme «HemeTtaniaey. Beruncnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

Kontposbaas padoTa no reMam «MeTasuib»
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xuMuu B 00ccIieueHHN 3KOJ'IOI"I/I‘-ICCKOI\/'I,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3sBUTHU MCIUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO MOJIYYSHHUS
BaYKHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

Xumus u 3J0POBBE YCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeiHero o01ero od0pa3oBanus

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

CchopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOH COCTaBIISAOLICH
€CTECTBCHHOHAYYHOM KAapTUHBI MHpA, pOJUM XMMHHM B II03HAHUU
SBJIGHUN TPUPOJbI, B (POPMHUPOBAHMH MBIIUIEHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOH T'PaMOTHOCTH, HEOOXOIUMOMN st
peleHusl TPAKTUYECKUX 337ady U HKOJOTHYECKH OOOCHOBAHHOTO

OTHONICHUS K CBOEMY 3/10POBBIO U MIPUPOIHOI cpesie

Bnagenue cucteMoil XUMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralo1ne MOHSITUS (Momekyma, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHHUS, XHUMHUYECKas CBS3b,
MOIlb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKeJeT,
byHKIMOHATBHAS ~ Tpynma,  pagukal,  W30MEpUs,  H30MEpHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, VYTIJICBOJOPOIBI, KHCIOPOI- |
a30TCoJIepKaIMe COCTUHEHHUS, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBompl, XKUpBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHsS opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMHH, (DAKTOIOTHUECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TOJIYYECHUH U OE30MacHOM
UCIONb30BAaHUN  BAXHEMIIMX HEOPraHMYEeCKHMX U  OpPTraHUYecKuX

BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEeKa

ChopmupoBaHHOCT, yMEHHMH BBISBISATh XapaKTEepHbIE MPU3IHAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIME TOHSTHS TpPH OINHUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_[eHI/Iﬁ OpraHu4YCCKUX CO€UHEHUI

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMUYECKYH) CHMBOJIUKY
JUISS COCTAaBJICHUS MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIINH, N3TOTABIUBATH MOCIH MOJIEKYJ OPTaHUIECKUX
BEIIECTB JI WUTFOCTPALMU WX XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA



1.5

1.5

1.6

2.1

2.2

2.3

2.4

3.1

ChopmupoBaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  IPUHAIJICKHOCTD
W3yYEHHBIX OPTaHMYECKHX BEIIECTB IO MUX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpynme) coeauHeHuW (YrJIeBOIOPOIbI,
KHCIIOPOJT M a30TCOJEPIKAIUE COCAMHEHUS, BBICOKOMOJIEKYIISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHWs 10  CHUCTEMAaTHYCCKOM

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOU CBSI3HU B

OpraHUYECKUX COEAMHEHMSX (OJUHAPHBIE U KPaTHbIE)

ChopMmupoBaHHOCT,  YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEOpUu
CTpoeHHsI opranndyeckux BemecTB A.M. BytnepoBa mis oObsicHeHus
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

yFJ'IeBOI[OpOI[LI. KI/ICJ'IOpOI[COI[ep)KaH_II/IC u a30TcoAcCpKaliue

OpraHNu4Y€CKUC COCANHCHU . BI)ICOKOMOJ'IeKy.]'IHpHBIe COCAUHCHUS

CdhopmupoBaHHOCT, YMEHUW NPUBOAUTH TpPUBUATBHBIC Ha3BaHUS
OT/ENIbHBIX OPTraHMYECKUX BEIIECTB (ITHICH, MPOIMICH, alleTHIICH,
STUICHTIUKOJb, TIWLEPUH, (eHod, ¢GopManbaerua, amneTalbIeru,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIOTAa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIII03a,
TJIAIIHAH)

ChopmupoBaHHOCT, YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢U3MYEeCKMe W XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTAaBUTEIECH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MpOMUIeH, aleTwineH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TJIMICPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsA M YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMaj, IEeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdopMUpPOBAaHHOCTh yYMEHUSI WIUTIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJIy  TUIHYHBIMH  MPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peaxiuii ¢ UCTONIb30BAHUEM CTPYKTYPHBIX (popMyT

CdhopmupoBaHHOCTH yMEHUs XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJOPOIAHOTO ChIpbs (He(Th, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH
XUMHUA U KU3Hb. PacuéTel

CdopMupOBaHHOCTH YMEHUN BIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN NIPU U3YUCHUHN



3.2

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBepPsieMOro

BEIIECTB M XHUMMYECKHUX SIBICHUM (Ha6J’IIOI[eHI/Ie, HU3MEpPCHUC,
OKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/Ie), HCIIO0JIB30BATh CHCTCMHBIC
XUMHWYCCKUEC 3HAHUA IJId TPUHATUA pGIHeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyAllUAX, CBSI3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TpaBHIA TOJIB30BaHUS
XUMHUYECKON TMOCynoil U 1abopaTOpHBIM OOOPYIOBaHHMEM, a TakKKe
mpaBuiia oOpalleHusi C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU

1O BBIIIOJIHCHUIO na60paT0pHr,1x XUMHWYECKUX OIIBITOB

CdopMHUpOBaHHOCTh YMEHUH IUIAHUPOBATH M BBITOIHITH XUMHYECCKUAN
AKCIIEPUMEHT (IIPEBPAIICHUSI OPTaHUYECKHUX BEIIECTB IPH HATPEBAHHH,
MOJIyYeHHE 3TUJICHA U U3yYCHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYECKHUX BEIIECTB, JAEHATypauus OCJIKOB IpU HarpeBaHuw,
[[BETHBIC pPEaKIUU OEIKOB) B COOTBETCTBHU C IPAaBHIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpalleHUH C BEIIeCTBAaMU U J1IaOOPaTOPHBIM
o0opyi0BaHUEM; [IPEACTABIIATH pe3yJIbTaThI XAMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YypaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

ChopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WIIH
MPOJIyKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAINIO, TMONy4aeMyl M3 pPa3HBIX HCTOYHHUKOB

(cpenctBa maccoBoii nHdopmanuu, cetb UHTEpHET U ApyTrHe)

CchopMupoBaHHOCTh yYMEHHUH COOJIOAATh MpaBHJAa SKOJIOTUYECKH
1enecoo0pa3Horo TMoBeIEHUs B ObITY U TPYJIOBOW NEATEIbHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS M OKpYXKaroled NPUPOJHOU
Cpedbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA KHUBBIE OPTaHU3MBI
OIpe/ieIEHHBIX OpraHWYEeCKHX BEIIECTB, OHUMAasl CMBICI MOKa3aTess
I[TAK (npenenbHO AOMYyCTUMOM  KOHIEHTpAlUH), TMOSICHATH Ha
pUMEpax CrocoObl YMEHBIIEHHUSI W MPEJOTBPALICHHS WX BPEIHOTO

BO3JCHCTBUSA Ha OpraHu3m 4C€JI0BCKa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeILHON MPOrpaMMBbI CpeiHero o01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyeckue OCHOBbI XUMUHU

Brnagenne cucreMoi XMMHYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHA  (XMMHUYECKUH  SJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUILIATEIILHOCTh, CTEIEHb
OKHCJICHMSI, XMMUYECKasl CBA3b, MOJIb, MOJISIpHAasT Macca, MOJIIPHBIN
00bEM, KpUCTAIMUECKas pemeéTka, THIbI XUMHYECKUX peakiui
(OKHCITUTENBHO-BOCCTAHOBUTEINIBHBIE, 9K30- M SHAOTEPMUYECKUE,
peaxkii MOHHOTO OOMEHa), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NEKTPOIUTUYECKAs  JUCCOLMALINS, OKHUCIUTEIb, BOCCTAaHOBMTEINb,
CKOPOCTh XMMHUYECKOW PEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TE€OpHs 3JIEKTPONIMTHUYECKON aucconuanuu, [lepnomuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJYYEHUH U OE30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOW MAEATEIbHOCTU

YCJIOBCKa

ChopmMupoBaHHOCTh YMEHUU BBISBISTH XapaKTepHblE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATHSA TP ONHCAHUM CTPOEHUSI W CBOWCTB HEOPTraHUYECKHX
BEIIECTB M HX MPEBPAICHUHN; BBIABIATH B3aUMOCBS3b XHUMHUECKHX
3HaHUU c MOHITHSIMU u MpeICTaBICHUSIMH JIPyTHX

€CTCCTBEHHOHAYYHBIX IIPEIMCTOB

Bianenne OCHOBHBIMH METOJIaMH HAYYHOTO TIIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBJICHUN (HaONIoJeHue, U3MEpPEHUE, SKCIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)

CdopMHpOBaHHOCTh yYMEHMH ONPENENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHMMUYECKUX DJIIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO
cocTaBa, BHJ  XUMHUYECKOW  CBSi3M  (KOBaJeHTHasl,  HOHHaf,
MeTajinyeckasi, BOAOPOHAs) B COCIMHEHUSIX, TUI KPUCTAIIINYECKON
pEemETKY KOHKPETHOI'O BEIeCTBAa (aTOMHAsl, MOJEKYJIIpHas, MOHHAs,
MeTaJTuyecKasi)

ChopMupoBaHHOCTh YMEHUH ONpEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpaX HEOPraHUYECKUX COETHMHEHUI

ChopMupOBaHHOCTH ~ YMEHHsI  KJIACCU(HUIMPOBATH  XUMHUYECKHE

peaKuyu Mo pa3NUYHbIM MpHU3HAKaM (YHCITy M COCTaBy pearupyronux

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HW3MEHEHUI0 CTeneHen



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHUCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acTuro

KaTaJI3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
PA3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS pPEaKkLHN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUH HIyT
JI0 KOHIIa

ChopMupoBaHHOCTh YMEHUI NMPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3NMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

CpopMHUpPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OaaHca 3TUX pCaKLII/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM pCaKknuu OT PA3JIMIHBIX (I)aKTOpOB

ChopmupoBaHHOCTE yMEHHI  OOBSACHATH  XapakTep CMEIICHUS
XMMHYECKOTO PAaBHOBECHUSI B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaun Jle [latensbe)
OOmast © HeOpraHUYECKask XUMHUSI

CopMHUpPOBAaHHOCTh YMEHHH pacKpbiBaTh cMbICH [lepuogudeckoro
3aK0OHa J.N. Menaeneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATH3HUPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYCCKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHUYECKHUX »dJieMeHTOB 1—4 mnepuoaoB Ilepumoanueckoi
cUCTeMbl XxuMuueckux »diemeHToB J[.M. MeHneneeBa, HCHOIB3Ys
HOHATHS  «S-, P-, O-3/IeKTpOHHBIE OpPOHUTAIN», «IHEPrETUUCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHs]  CBOMCTB
XUMUYECKHX DJIEMEHTOB M MX COEAMHEHUH IO MepuojaM U Tpymiam

[Tepnoanueckoii cucremsl XuMudeckux ieMeHToB /.M. MenaeneeBa

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OIMUCHIBATH) 0OIINe
XUMHYECKHE CBOMCTBA HEOPTAHWMYECKUX BEIIECTB Pa3IUIHBIX KJIacCOB,
MOJITBEPKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3M  MEXIY
HEOPTraHWYECKHMMH  BEIIECTBAMH  C  [OMOINBI0  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKquI

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO MX COCTaBy K OINpeneIEHHOMY KIaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU (HpOCTLIe BCIICCTBA — MCTaJJIbl 1 HCEMCTAJIbI,

OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui cocTaBlieHHss (OpMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakmwmii, cucrematnueckyro HomeHknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblil ras,
YIJIEKHCIBbI ra3, aMMMaK, ramiéHas W3BeCTb, HeraméHas H3BECTb,

MUTHEBAS COJIa, TUPUT U IPYTHE)

ChopMHUpOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIISCTB Pa3IMYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TEHETUYCCKOW  CBS3M  MEKIY
HEOPraHMYECKHMMH  BEIIECTBAMH  C  [OMOIIBI0  ypaBHEHUHU

COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKuHﬁ

CdopmupoBaHHOCTh YMEHUI TIAHUPOBATH U BBIOJIHATH XUMUYECKUHN
JKCIIEPUMEHT (pa3jioKeHHE TEepOKCUIa BOAOpPOJAa B MPUCYTCTBUU
KaTaJIn3aTOpa, ONIpPEIEICHUE CPeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIbHOTO HHAMKATOpPa, BIMSHHUE pa3IM4YHbIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKON peakIHMH, peakluud HOHHOrO OOMeEHa,
KauecTBEHHBIE peakluu Ha cyJbdar-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE 3KCIEPUMEHTAIbHBIX 3aJad II0 TeMaM
«Metamnb» u «HemeTanabl») B COOTBETCTBUU C MPAaBUIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BeLIECTBAMH U JabOPaTOPHBIM
00opyA0BaHUEM; MIPEACTABIIATh pe3yNbTaThI XUMHYECKOT0
JKCIepuMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX

peaKuHﬁ u (bOpMYJ'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCYyJ0H M NabopaTOpHBIM OOOpYJOBAaHUEM, a TaKKe
npaBuiia OOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEepU30BaTh XAMUYECKHUE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IPOMBIIIJICHHOTO IOJIYYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUN 00
OoOIIMX HAyYHBIX MPHUHIMIAX M  JKOJOTHYECKHX  MpolieMax

XUMHYECKOTO MPOU3BOJCTBA
XUMHS U KU3Hb. PacuyéTel

CpopMHUpPOBAHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

eCTCCTBCHHOHayQHOﬁ KapTuUHbl MHpa, PO XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABJICHUH NOpPUPOAbI, B (OPMUPOBAHUHM MBIIUIEHUS M KyJIbTYpBI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TMPAKTUYECKUX 3a7ad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefie

ChopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHaJIU3UpPOBATh
XMMHUYECKYI0 HMH(OpMaIMIo, IOIy4aeMyl H3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHH COONMIOJATh TIPaBHIA JKOJIOTHYCCKU
1eJIeco00pa3HOro MOBENEHHUsT B OBITY W TPYAOBOHM NEATEIHLHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHOU
cpensl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONPEAENEHHBIX BEIIECTB, MOHMMAs cMbIci nokaszatens 11K, noscHsITh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JIOBCKa

ChopMupoBaHHOCTD YMEHHU IIPOBOJUTH BBIYUCIICHUS c
UCIIOJIB30BAHUEM IIOHATHS «MAaccoBas JOJA BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHMH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MAacChl
BEIIECTBA WU 00BbEMA ra3oB II0 U3BECTHOMY KOJIMYECTBY BEILLIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOLIMX B PEAKLUU BEILECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl

BCIICCTB, MMPEBPALICHUA U COXPAaHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHNHN

Hpe,Z[MCT OpFaHHqCCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHC, Pa3BUTHC W 3HAYCHUC B
IMOJIYUYCHHUH HOBBLIX BCIICCTB WU MATCPHAJIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJOKECHHS

CrpykTypHble (OpPMYIBl OpraHUYECKHX BEmIeCTB. [ oMoyiorHs, H30MepHsl.
XuMHUYECKass CBSI3b B OPraHUYECKUX COEAUMHEHUSIX — OJIMHAPHBIE WM KpaTHbIE

CBA3H. Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHN4Y€CKUX BCIICCTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€JUHECHUI (CI/ICTCMaTI/I‘{eCKaﬂ) U TPUBHAJIBHBIC

Ha3BaHUs BOKHEHUIIIUX MPEICTaBUTEIICH KIIACCOB OPTaHUYECKHUX BEIIECCTB
YrieBoaopoibl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psiA. MeTaH U 9TaH — mpocTeuimme
MIPEJICTAaBUTENIN aJIKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/ISI), HAaXOKXIACHUC B IPHUPOAC, IMOJTYYCHHUEC U IPUMCHCHHUC

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psAl. DTWIEH M NPONWIEH —
NPOCTEUIINE TPEACTABUTENIN AIKCHOB: (U3MYECKHE W XUMHUYECKHE CBOICTBa
(peakuMyM THAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApPATALMU, OKHCIEHUS U

HOJ'II/IMepI/ISaL[I/II/I), IMOJYYCHUC U ITPUMCHCHHUC

Ankanuensl: Oytaamen-1,3 u wMetmnOyramueH-1,3: cTpoeHHE, BaKHEHIITHE
XUMUYECKHE CBOMCTBA (peakius nmoauMmepusanun). [lomydeHne CHHTETHYIECKOTO

Kay4dyKa U Pe3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYCCKUN psi. AIECTHICH —
MPOCTEHIINI TIPEJCTABUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3WUECKHe U
XUMUYECKHUE CBOMCTBA (peaKIMy TUAPUPOBAHNUS, TaIOT€HUPOBAHUS, TUIpaTalliHy,

TOpPEHHUsI ), TOyuYeHUE U IPUMEHEHHE

Apenbl. benszon: coctaB, crpoeHue, (uU3MYECKHMEe M XUMHYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHUs U HUTPOBAHUS), IOJyUYEHUE U MIPUMEHEeHue. Tomyor:
COCTaB, CTpO€HHe, (u3Mueckrue M  XHMHYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUS), MOJIYYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBs3b MEXAY YIVIEBOJOPOAAMH, NPHUHAMIEKAIIUMHU K

Pa3IMYHBIM Ki1acCaM

[Ipupoanbie HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii ra3 1 MonyTHHIE HEPTIHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Hetp u €€ mpoucxoxaenue. CrnocoObl mepepaboTKu He(TH: MEeperoHkKa,
KPEKUHT (TepMUUYECKHM, KaTaTUTHYECKUil), mupoius. [IpoaykTel mepepaboTKu
HepTH, MX TPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yroinb u

MIPOAYKTHI €r0 nepepadboTKu
Kucnopoaconepskaiiye opraHHuecKue CoOeTMHEHUS

[IpenenbHble OAHOATOMHBIE COUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKHE
U XMMHMYECKME  CBOWcTBAa  (peakuMM C  aKTUBHBIMH  METaJjulaMu,
rajJloOr€HOBOJIOPOJIaMH, TOpPEHHe), MpHUMeHeHHe. BonopolHble CBSA3U MEXITY
MOJIEKYJIaMH CIUPTOB. J[eICTBME METAHOJA W 3TAHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHoOroaToMHbI€ CITUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKUE U
XMMUYECKHe CBOHCTBa (B3aUMOJEHMCTBHE €O  INEJIOYHBIMM  MeTalaMH,
KayecTBEHHasl peaklds Ha MHOIOaTOMHble clupThl). [leiicTBue Ha oOpraHusm

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEprUHA U OTUJICHITIUKOJIA

®deHoNl:  CTpoeHWE MOJEKyJdbl, (HU3NYEeCKue ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts ¢enomna. [lpumenenne penomna

AJ'IBZ[GFI/IJII)I 1 KE€TOHBI. q)OpMaHI)ILGFI/IJI, aleTaJIbACTuJa: CTPOCHHUC, (1)I/I3I/I‘-ICCKI/IG n
XHUMHUYECKHE CBOMCTBA (peaKLu/m OKHCJICHHMA M BOCCTAaHOBJICHHA, KAQUYCCTBCHHBIC

peaKI_II/II/I), MOJIYYCHHUEC U ITPUMCHCHUC

OHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAast UM YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBa (CBOMCTBa, o0IMe s
Kjlacca KHCJOT, peakius JTepuduKanuu), TMOJyYyeHHe U IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsl KUCJIOTHl KaK IPEICTAaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHUe

Crnoxable 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [MIpONH3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas posib
AKHUPOB

VYraeBoasl: cocTaB, KiaaccU(UKAIUSA yIIeBOJOB (MOHO-, - M IMOJUCAXapUIbl).
I'moko3a — mnpocTedmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3ruecKre 1 XMMUYECKUe CBOWCTBA (B3anMoieiicTBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHueE,
OpOKeHHE TIIOKO3bl), HAXOXJIEHHE B IMPHUPOJE, MPUMEHEHHe, Ouoiioruueckas
ponb. ®otocunres. Ppykroza kak nzomep rioko3bl. Kpaxman u nemnonos3a Kak
npupoaHble noiauMepbl. CTpoeHHE KpaxMmana U LeTofo3bl. DPu3ndyeckue u

XMMHUYECKHE CBOIMCTBA KpaxMmaia (TMIpojIn3, KaUeCTBEHHAas peaKkius ¢ HOJ0M)
A3oTconepikaliie OpraHn4eckue CoeAMHEHNS

AMUHOKHCIIOTH Kak amM(OTepHbIe OpraHuYeckue coenuHeHus. Duzmueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCIIOT (Ha TpuMepe FJ'II/II_[I/IHa). buonorudeckoe



4.2

5.1

5.2

3HaAUCHHE aMMHOKHUCIOT. [lenTuapl

benku kak mpuUpoOIHBIE BBICOKOMOJEKYIJApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAas CTPyKTypa OeiakoB. XHWMHUYECKHE CBOWCTBA OEIKOB:

TUAPOJIH3, ICHATYpalisl, KaYeCTBECHHBIC PEaKIU Ha OeIKU
BricokoMoOneKyIsIpHBIE COEAUHEHHUS

OCHOBHBIE TIOHATHSA XHMHHU BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/'IZ MOHOMED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJMMEpU3allun, CPCAHASA MOJICKYJIAPHAA
macca. OCHOBHEBIC MCTOAbl CHHTC3a BbICOKOMOJICKYJISIPHBIX COCOUHCHHN —
IMoJIMMEpHU3alnA U IMOJIUKOHACHCA A

3KCHepI/IMCHTaJ'H>HBIC MCTOAbI H3YYUYCHUS BCHICCTB HU HUX npeBpameHI/Iﬁ:

O3HAaKOMJICHUE C 06pa3uaMH IMPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHYCCKOI'O KayuyKa U pE3UHbL

11 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKaHUSA

TeOpeTI/ILI€CKI/Ie OCHOBBI XMMHH

XuUMHUYECKUH 371eMeHT. AToM. SIpo aToma, M30TOIBI. DJIEKTPOHHAs 000JI0YKA.
DHEepreTHYECKUe yPOBHHM, TOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacTpeeNIeHUs SJIEKTPOHOB MO0 OPOMTANISIM B aTOMax J3JIEMEHTOB

MEPBLIX ‘leTHpéX MepruoaoB. SJ'ICKTpOHHa}I KOH(I)I/Il"ypaLII/IH aTOMOB

Ilepnonnueckuit 3akoH u [lepuoguyeckas cucreMa XUMHYECKUX d1eMeHToB J1.1.
MenneneeBa. CBsA3b NepUOAMYECKOTO 3akoHa H Ilepmoanueckoil cUCTEMBbI
xuMuueckux asnemeHtoB J[.M. MenpeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMU TPOCTHIX M CJIOXKHBIX BEHIECTB IO TpyNIaM U TMepUoam.

3HadeHue NEpUOANICCKOI0 3aKOHAa B pa3BUTUN HAYKU

Crpoenune BemecTBa. XHUMHUYECKas CBs3b. BHABI XUMHUYECKOW  CBS3U
(koBaJieHTHasi HEMOJISIpHAsE M TMOJspHas, HOHHAs, MeTandeckas). OHBI:
KaTHOHBI U aHWOHBI. MeXxaHu3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBSA3U

(0OMeHHBIN M TOHOPHO-aKLIENITOPHBIN). BonopoaHas cBs3b

BaneHTHOCTB. DeKTpoOoTpUIIATENbHOCTh. CTENEHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUMBl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa

BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremax. McrtuHHBIC U KOJUIOUJHBIC PAaCTBOPBLI. MaccoBas J0JI1 BCHICCTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

pacTBope

KJ'IaCCI/I(bI/IKaI_II/I}I HCOPTaHNYCCKUX COCJIUHECHUM. HOMCHKJ'IaTypa HCOPTraHNYCCKUX

BEILIECTB

Xumuyeckass — peakuus.  Knaccudukamuss — XUMHUECKMX — peakiuii B
HEOPraHWYECKOM M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MAacChl BEILECTB,

3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUU IPU XUMHUECKUX PEeaKIMIX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipunnun Jle [larense

OnektponuThdeckas nucconmanus. CunbHble W cialbie dekTposnnThl. Cpena
BOJHBIX PpaCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaJIBHaﬂ, eJI049Had. PCaKI_[I/II/I HNOHHOTI'O

oOMmeHa
OKHUCIIUTENLHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
Heopranuueckas xumus

Hemerannel. [Tonoxenune HemeramioB B [lepuognueckoil cucteMe XMMHYECKHX
anemenToB JI.MI. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBA HEMETAIJIOB. AJUTOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIOPOIa, CEPHI,
docdopa u yraeponaa)

XUMHUYECKHUE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIOPOJICOJICPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). [IpumeneHue

Ba)XKHEHIINX HEMETAJJIOB U UX CO€IUHEHUN

Merambl. Tlonoxenue wmertamioB B Ilepuogudeckoil cuUCTEME XHUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JOYEK
aToMoB MetayuioB. OOme pusndeckne cBoicTBa MeTauioB. CIUiaBbl METAJLIOB.

3JICKTpOXHMH‘-ICCKPIfI paa HaHp}I)KCHI/Iﬁ METAJIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEUIMX METAIJIOB (HATpWd, Kalul, KaJbIIHA,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelle30, MeIb) U HUX coenuHeHui. OO0mme

CHoCcOObI MOTy4YeHUs] MeTaJUIO0B. [IprMeHeHre MeTaioB B OBITY M TEXHHUKE

I'eneTnueckas cBI3b HCOPTraHUMYCCKUX BCUICCTB, IIPUHAMJICIKAINNUX K PA3JIMIHBIM

KJIaccaM
XUMHUS U KU3HD

Ponp xumMum B oOecriedeHUM HSKOJOTHYECKOW, DHEPreTHYECKON M THUIICBOMN
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [[OHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHNYCCKUX peaKLII/Iﬁ

HpCHCTaBHeHI/IH 00 O6IJ_II/IX HAYYHBIX IMPUHIHUIIAX MPOMBIIJICHHOTO IOJYUCHUA



3.3

BaXHEHIINX BelecTB. YemoBeK B MUpE BELIECTB M MATEPUANIOB: BaKHEHIINE
CTPOMUTENbHBIE MaTepualbl, KOHCTPYKLUMOHHbIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMHKa, MaTepHaJIbl JJis JJICKTPOHHKH, HAaHOMATEpHUAJbl, OPraHMYECKHE U

MUHEpaJIbHBIEC YI00pEeHUs

XumMus u 3A0pPOBLC HYCJIIOBCKA: TIIpaBUJIa HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenaparos, IpaBujia 0€30I1aCHOT0 UCIIOJIb30BaHMS npenapaTron OBITOBOM XUMHUH

B HOBCGHH@BHOﬁ KHU3HHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

10 kimacc. Xumus. bazossiii ypoBensb. 10 knacc / I'abpuensa O.C., OctpoymoB
N.I'., CnaakxoB C.A., JIéekun/, A.H., M. «IlpocBemenuey, 2022

11 xmacc. Xumus, bazossrii ypoBens . 11 knacc/ I'abpuensa O.C., OctpoymoB
N.I'., CnaaxoB C.A., JIéskun/, A.H., M. «IIpocBemienue», 2022
METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
1. Xumus. [Inanupyemele pezynbrathl. Cucrema 3ananuil. 10-11 kmaccsr:
nocobue aJisa yuutesnei obieoopasosar. yupexaenuii / A. A. Kasepuna, P.
I".MiBanoga, /I. FO. Jlo6potun; nox. pexa. I'. C. Kosanesoii, O. b. JlorunoBoii. —
M.:Ilpoceemenue. — 2013. — 128 c.

2. Xumus. Temarnueckuit koHTpoib. 10-11 kmacest / A. A. KaBepuHa, I
H.Momuanosa, M. I'. Cractuna. — M.: HanimonansHOE 00pa3oBanue, 2022. — 160
c.(®I'OC. TemaTn4ecKkuii KOHTPOJIb).

3. Hoo6potun /1. FO. KonTponupyromas QyHKIHS MIKOJIHHOTO
XUMUYECKOTOdKcTiepuMenTa // Xumus B mkoie. — 2017. — Ne 3.

4. Epeirud /1. I1., umkud E. A. Metoauka pelieHus 3a7a4 o XuMHUM:
yue0.nmocobue A CTyAEHTOB IeJl. UH-TOB M0 OMOJI. M XUM. criel. — M.
[Ipocsemenne,1989. — 176 c.

5. 3notHuKOB . I'. X¥MHUECKUI 3KCIIEPUMEHT KaK CHELU(PUUECKUNA METOA
o6yuenus // IlepBoe centsadps. — 2007. — Ne 24,

6. Momuanosa I'. H., Caactuna M. I'. KonmmuecTBeHHBIE OTHOIIICHHS B XUMMU //



Xumug s MKOJIEHUKOB. — 2020. — Ne 4.

7. Ob1ast meTonuka o0yuenus xumuu B mkosie / P. I'. iBanona, H.
A.T'oponunoga, JI. }O. JloOpoTtun u ap.; nox pex. P. I'. Usanosoit. — M.:
Hpoda,2008. — 319 c. (Poccuiickas akageMusi 00pa3oBaHUs — yUUTEN0). A.A.
KagepuHa,

P.I'. BanoBa. I'n. HopmaTtuBHas 6a3a XuMH4ecKoro oopa3oBaHus B CpeaHEH
IIKOJIE.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://www.chem.msu.su/rus

2. http://www.hij.ru

3. http://him.1september.ru
4. http://www.alhimik.ru

5. http://www.hemi.nsu.ru

6. http://maratakm.narod.ru

7. http://experiment.edu.ru
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