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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpelHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 No 273-03
«O6 oOpazoBanun B Poccuiickoit denepanuuny», TpeOOBaHMM K
pesynpTaTaM OCBOCHHs (heepanbHOi 00pa3oBaTeNbHOM MPOrPaMMBI
cpennero o6bmiero oOpaszoBanus (POII COO), npencraBleHHBIX B
denepallbHOM TOCyIapcTBEHHOM oOpasoBarenbHOM ctangapte COO, c
yuérom KoHuenuuu mnpenomaBaHusi yd4eOHOTO MpeaMeTa «XHUMHs» B
00pa3oBaTEIbHBIX OpraHu3alusax Poccutickon denepanum,
peanu3yrolMX OCHOBHBIE OOpa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX
nonoxeHud  «Ctpatermu  pa3BUTHA  BocHUTaHUs B Poccuiickoi
®denepanuu Ha nepuoa g0 2025 roga» (Pacnopspkenue IlpaBurtenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe NpOrpaMMbl 1O XHUMHH, K
ONpeneNeHnto oOlEeld CcTparerud OOy4YeHHMs, BOCIIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi CpeacTBaMu y4eOHoro mpeamera «Xumus» g 10-11
KJIaCCOB Ha 0a30BOM YpPOBHE COCTAaBWJIA KOHUENTYaJIbHbIE MOJOKECHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH II€JIEH, COJEp KaHMUs,
pe3ynbTaTtoB OOy4YeHHss U TpeOOBaHMH K YpPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTeIbHON OpraHU3allvy, SIBISETCS HEOTHEMJIEMOM YacThiO
ux 00pa3zoBaHHOCTH. OHO CITYKUT 3aBEPILAIOIINM 3TAIOM peaIh3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IEHHOCTEM,
NPUCYIIUX IEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHUA. OTH
LEHHOCTH KacalTcs IIO3HAHHUS 3aKOHOB MPUPOIbI, (POpMUpOBaHUS
MUPOBO33pPEHUSI U OOIIEH KyJIbTYpbl YEJIOBEKA, & TAK)KE 3KOJIOTHUYECKH
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbI0 M MPUPOJHOM Cpee.
Peanusyercs xumuyeckoe oOpa3zoBaHuMe OOydYaroUMXcsi Ha YpOBHE
cpeaHero oOmiero o0Opa3oBaHUsI CPEICTBAMU Y4EOHOTO Tmpeamera
«Xumus», coAepKaHue U TOCTPOCHHE KOTOPOro ONpenesieHbl B
porpaMme Mo XUMHUHM ¢ Y4€TOM creu(UKN HAYKH XUMUH, €€ 3HAUCHUS
B MO3HAHUU NPHUPOJBI U B MATEPUATIBLHOM KU3HM OOILECTBA, a TAKKE C
y4€TOM OOMIMX LIeNIed W MPUHLUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeaHero oOmiero ooOpazoBanus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAeT 0COOYIO
poJib B COBPEMCHHOW IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepUaibHOW KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B (OpPMUPOBAHUE
palMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXAIoIeM MHUPE KaK O €IMHCTBE NPUPOABI U
YeloBeKa, KOTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H
MEXAY CTPOEHUEM BEUIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMHU O0JIACTSIMU
MIPUMEHEHMUSI.

TecHo B3aUMOAECUCTBYS C JPYIMMHU €CTECTBEHHBIMH HAayKaMH,
XUMUS CTaja HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYPhl, HEOOXOAUMBIM
yCIIOBUEM YCIICIIHOIO TpyJa M KU3HU KaXJOro 4JieHa OOIIecTBa.
CoBpeMeHHas XMMHUS KaK HayKa coO3ujaTelbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTUWA  HalpaBj€HAa Ha  pelIeHHe II00aNbHBIX  IpoOseM



YCTOMYMBOTO PAa3BUTHSl YEJIIOBEUECTBA — CBHIPHEBOM, JHEPrEeTUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBBSL.

B coorBercTBUM ¢ OOMIMMH WEISIMH W TPUHLIUIAMH CPEIHETO
obmiero obpazoBanus cojepkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIl ypOBEHb HW3YYEHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
OOILIEKYIbTYPHYIO MOATOTOBKY OO0YYaroluxcsi, HEOOXOJUMYI0 UM IS
BbIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHUS B
KU3Hb COIIMYMA, TIPOJOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX 00JACTAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocrapnsomumMu npeamera «XuMHUs» SIBISIIOTC 0a30Bble KypChl —
«Oprannyeckas xumus» U «OOmAass W HEOpPraHUYecKas XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJICPXAHUSI KOTOPBIX SBISIFOTCS OCHOBBI
0a30BOl HayKW: CHCTEMa 3HAaHUW [0 HEOPraHUYecKou XuMHH (C
BKJIIOUCHHEM 3HAHUM H3 0O0Ield XUMHH) W OPraHMYeCKOW XHMHH.
@opMHUpPOBaHUE MAHHOM CHUCTEMbl 3HAHWW TpPU H3YYCHUU NIpPEeAMETa
o0OecrieunBaeT BO3MOXXHOCTb PACCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conaepxaHusi KypcoB — «OpraHuyeckass XUMHUS» H
«OOmmas 1 HeopraHudeckas XuMus» choOpMHUpOBaHA B Iporpamme IO
XMMUU Ha OCHOBE CHCTEMHOIO TOAXO0Ja K M3YYCHHIO Y4eOHOro
MaTepuasia u OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM
3HAHUW Ha ONPEACNIEHHBIX TEOPETUYECKUX YpoBHAX. Tak, B Kypce
OpPraHMYeCKON XWMMHUHM BEIIECTBA pPAacCMaTPUBAIOTCA Ha  YpOBHE
KJIACCUYECKON TEOPUHU CTPOCHUSI OPTaHUYECKHX COCIMHEHUN, a TAK)KE Ha
YPOBHE CTEPEOXUMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUI O CTPOCHUU
BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce BEIIECTBaxX JaloTCs B
Pa3BUTHH — OT YIJIEBOJOPOJOB JIO CJIOXHBIX OMOJIOTMYECKH aKTHUBHBIX
coeAuHeHUd. B Kypce oOpraHnyeckodl XUMHUHM TOJYYarT pPa3BUTHUE
chopMHUpOBaHHBIE Ha YypPOBHE OCHOBHOrO OOIIEro oOpa30BaHHS
NEpBOHAYAJIbHbIE MPEACTABIICHUS 0 XUMHUYECKOMN CBSI3U,
KJIacCU(UKAIMOHHBIX TMPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Tox HOBBIM YTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YYCHHBIW HA  YpPOBHE OCHOBHOTO  OOIIETo
00pa3oBaHUs TEOPETHUECKUI MaTepualn U (PaKTOJIOTHYECKUE CBEJCHUS O
BEIIECTBAX U XUMHUYECKOUW peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mast
U HEOpPraHMuYecKass  XuUMHUS»  OOydyalomuMcs  MPEAOCTaBIACTCS
BO3MOXKHOCTb ~ OCO3HaTh 3HAUYEHHE TMEPUOJUYECKOTO  3aKOHA C
OOIIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UINHM, TIy0xkKe TMOHSThH
UCTOPUYECKOE U3MEHEHNE (PYHKIIUN 3TOTr0O 3aKOHA — OT 0000MIaroIeH 10
OOBSACHSIONICH 1 MPOTHO3UPYIOIEH.

Enunasg cucrema 3HaHMHA O BaKHEHIIMX BeEIIECTBaX, MX COCTaBe,
CTPOCHUH, CBOMCTBAX M MPUMEHEHUH, a TAKKE€ O XUMHUECKUX PEAKIHUIX,
UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKaHUs IOMOJHSAETCA B Kypcax 10
u 11 KJIaCCOB dJIIeMEHTaMH COJIepKaHus, UMEIOIINMU
KYJbTYPOJIOTUYECKH W  NOPUKIATHONM  XapakTep. OTH  3HAHUA
CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XHMHH C JPYTUMHU HayKaMH,
pPacKpbIBaIOT €€ poJib B MTO3HABATEIbHOW U MPAKTUYECKOU JEATEIIbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K  MPOIECCy
TBOpPUYECTBA B 00JIACTU TEOPUU U TPAKTUUYECKUX TMPHUIOKEHUN XHMHH,
MMOMOTAOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIMIECTBEHHO U JIMYHOCTHO



3HAUYUMBIX MPOOJEMaX, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIUBATh
uHGOPMAIIMI0O M TPUMEHATH €€ IS TOMNOJIHEHUS 3HAHWM, pEelIeHUs
MHTEJUIEKTYaJIbHBIX U KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
[EJIOM COJIep)KaHHe Yy4dyeOHOro mpeameTa «XUMUS» JaHHOTO YpPOBHS
U3YYCHUS] OpPUEHTUPOBAaHO Ha (OopMHUpOBaHHE Yy OOyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl HOHUMaHUs (UIT0COPCKUX UAEH, TaKUX
KaK: MaTepUaJibHOE €IMHCTBO HEOPraHMYECKOTO M OPraHUYECKOro MUpa,
O0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB KX COCTAaBOM U CTPOCHHEM,
M03HABAEMOCTb MPUPOIHBIX SBICHUN MYTEM SKCHEPUMEHTA U PEIICHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMM U  TEOPETUYECKUMHU
NPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHH B PEIICHUU SKOJIOTHYECKUX
npobieM, a Takke NpoOsieM cOEpekeHHs] SHEPreTHUECKUX PECYpCOB,
CBIPbS, CO3/IJaHUS HOBBIX TEXHOJIOTUIA U MaT€pPUAIIOB.

B mnane pemienust 3aja4 BOCIUTAHUS, PA3BUTHS M COLIMATU3ALNU
oOydJaronuxcsi MNPUHIATHIE MPOTPAaMMON MO XUMHHM TOJIXOIbI K
OTIPEJICTICHUIO COJIEPKAHUSI U TMOCTPOCHHMS MPEAMETa MPEAyCMaTPUBAIOT
dbopMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX JNEHCTBUI, UMEIOIMUX 0a30BO€
3HAUEHUE U1 PA3JIMYHBIX BHUJOB JACSATEIBHOCTU: PEHICHUS MpodieMm,
MOWCKa, aHaimu3a u o0paboTku HHPOPMAIMK, HEOOXOAUMBIX IS
OpUOOpPETeHHUsT  OMbITa  MNPAKTUYECKOM M HCCIIEeNOBATEIbCKOMN
JeSTEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpaktuke mnpenojgaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi, TaK U Ha YPOBHE CpeaHEro oOlIero oopa3oBaHus,
IpU OMpPEACIICHUU COACPKATEIHHOM XapaKTEPUCTHKU IEJeH H3ydeHUs
pelIMeTa HalpaBJICHUEM IEPBOCTEIEHHON 3HAYMMOCTU TPATUIIMOHHO
npu3Haércs (OpMUPOBAHUE OCHOB XMMHUYECKOM HAyKW Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU ACSATEIBHOCTU YeJIOBEKa
U KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C METOAMYECKOM
TOYKH 3PECHUS TAKOW MOJIXOJ K OMPENEICHUIO TIeIel N3ydeHus mpeamera
SIBJISICTCSI BIIOJIHE OTPABJIaHHbBIM.

CoryiiacHO JaHHOW TOYKE 3pPEHUSI TJABHBIMHU IEISAMH HW3Y4YCHUS
npenMera « XuMus» Ha 6azoBom ypoBHe (10 —11 ki1.) sBrsAIOTCS:

e (opMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPO¥ JIeKAT KITFOUEBBIC MOHATHSI, PYH/IAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE M MMOHUMAaHUE
CYIIHOCTH  JOCTYNHBIX  OOOOIIEHHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOPHEH WX pa3BUTUA U
CTaHOBJICHHUS,

e (QopMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUid, HEOOXOIUMBIX [IJIs
MpUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SBJICHHM, UWMEIINUX MECTO B TpUpoae, B
MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHMHA W CIOCOOOB JIEATEITBHOCTH, CBSI3aHHBIX C
HaOMIOZCHUEM U OOBSCHEHHEM XHMHYECKOTO OKCIICPUMEHTA,
coOJro/IeHreM TpaBuil 6€30MacHOT0 OOpaIEHUs C BEIIECTBAMH.

Hapsimy ¢ atum, copepskarenbHas XapaKTepUCTHKA IIeJield U 3ajad
W3y4deHUsT TpeaMera B IporpaMMe IO XUMHH yTOYHEHAa U
CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHCTEME
cpenHero obmero oOpa3zoBaHusa. CeromHss B MpENOJaBaHUU XHMHHU B



OoJIbIIICH CTEMEeHU OTHAETCS MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE
CoJIep>KaHMsl O0yYCHHS, OPUEHTUPOBAHHON Ha IMOJTOTOBKY BBITYCKHHKA
00111€00pa30BaTeIbHON OpraHU3aIlNK, BJIAJICIOIIET0 He HA0OpPOM 3HAHUM,
a (YHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU U yMEHUSIMHU
AKTUBHOT'O TIOJIYYCHUS 3HAHUN U MPUMEHEHUS UX B pEATbHOM KU3HM IS
pelieHus MpaKkTUYeCKuX 3ajad.

B cBs31 ¢ 3TUM Npu U3yYEHUH TIpeaAMETa « XUMHUS» TOMUHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TaKKE IS U 3aJ]a4uH, KaK:

ajanTarus oOy4Jaronmxcs K YCIIOBUSIM JTUHAMUYHO
pa3BUBaIOIIErocsi Mupa, (HOPMUPOBAHME HWHTEIUIEKTYaJbHO pPa3BUTOMN
JUYHOCTH, TOTOBOM K  €caMo0Opa3oBaHUIO,  COTPYAHHYECTBY,

CaMOCTOSATENIbHOMY TMPUHSTHIO TPAaMOTHBIX pEIIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;
dbopMHpoBaHrEe y 00y4arolUUXCsl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUYCHUE IS Pa3THMUHBIX
BUJIOB JICATEIILHOCTH: pElIeHUsl MpooiieM, IOUCKa, aHalin3a U 00paboTKu
uH(pOopMaIi, HEOOXOIUMBIX NIJIsi IPUOOPETEHUSI OMbITa JEATEILHOCTH,
KOTOpas 3aHUMAeT Ba)XHOE MECTO B TMO3HAHUU XUMHUHU, a TaKKE JUIs
OIICHKU C TO3UIIUNA IKOJOTHYECKON O€30MacHOCTH XapakTepa BIUSHUS
BEILIECTB U XMMUYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO

cpeny;,
pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX U
TBOPUYECKUX crocoOHocCTeM 00yJaroIINXCS: CIOCOOHOCTH

CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHMS 110 XUMUU B COOTBETCTBHUHU
C KU3HCHHBIMH  MOTPEOHOCTSIMU,  HUCIIOJIb30BAaTh  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJOTUU JUIsi TIOMCKAa W aHaiu3a ydeOHOW W
HAYYHO-TIOMYJISIPHON HH(OPMAIIUU XUMHYECKOTO COJIEPIKaHMUS;

dbopMHpoOBaHWE U Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIJICHUS, HaO0JII0aTEILHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJMMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUU U TIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y OOyYarommxcst yOexAEHHOCTU B TYMaHHCTHUECKOU
HAMPaBJICHHOCTH XUMHUHU, €€ BAXXHOM pOJIM B PEHICHUH TJI00ATBHBIX
npobsieM  parMoHaIbHOTO PUPOAOTIOIH30BAHUSA, MOTIOJTHEHU S
DHEPTreTUYECKUX PECypCOB M COXPAHEHUs MPUPOJHOTO PABHOBECHS,
OCO3HaHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K MPUPOJIE U CBOEMY
3I0POBBIO, @ TAKXKE MPUOOPETEHHUS OIbITA HUCIOIH30BAHUS TOTYYCHHBIX
3HAHWM JJIs IPUHSATUS TPAMOTHBIX PEUICHUN B CUTYyAIUsX, CB3AHHBIX C
XUMUYECKUMU SBJICHUSMH.

B yueOHOM mane cpenHero oOmero oOpa3oBaHHS MPEAMET
«Xumusi» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEAMETHOW o001acTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHD.

OOmiee uYKMCIIO YacoB, OTBEACHHBIX JUISI W3YYCHHUS XUMUHU, Ha
0a30BOM ypOBHE CpEeIHET0 00Iero 00pa3oBaHms, COCTABIsAET 68 4acoB: B
10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 ygaca (1 yac B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHMYeCKOW XHMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE H
3HAYEHUE B MMOJYYEHUU HOBBIX BEUIECTB U MaTepHUaoB. Teopus cTpoeHus
opranunyeckux coeauHeHniit A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIBI OPraHUYECKUX BEIIECTB. [ OMOIOTHS, H30MEPHS.
XUMHUYECKasT CBA3b B OPraHUYECKHX COCOUHEHHSIX — OAWHAPHBIE H
KpaTHBIE CBS3H.

[IpeacraBinenne o0 KiIacCUPUKAIMK OPraHUYECKUX  BEIIECTB.
Homenknatypa opraHudeckux CO€IMHEHUN (cucTemaruueckas) U
TPUBHAJIbHBIE  HA3BaHMUS  BAXKHEWIIMX  MPEICTABUTEIEH  KJIACCOB
OpraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
IPEeBpAIllCHU: O03HAKOMJIEHHE C 00pas3laMu OPraHMYEeCKUX BELIECTB U
MarepuajiaMi Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHHUYECKUX
BEIIECTB, HAOMIOJCHUE W OMUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB TIO
IPEBPAILICHUIO OPTaHMYECKUX BEIIECTB IMPH HarpeBaHuu (IUIABJICHHE,
oOyTJIMBaHKWE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAn. MeTaH U 3TaH
— TPOCTEHIINE TPEJCTABUTEIN aJKAHOB: (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakiuu 3aMEIEeHUs W TOPEHHs), HAXOXKJEHHUE B MPHUPOJE,
MOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU pAN. OTWIEH H
NOPOIUJIEH — TPOCTEHIINE TMPEACTABUTENN aJKEHOB: (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (peakuuu THAPUPOBAHMS, TaJOTCHUPOBAHUS,
rUApaTaluy, OKUCICHUS U OJUMEPHU3aALIUHN ), TIOTYUYEHHE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MermwiOyraaueH-1,3: cTpoeHmue,
BOKHEUIITME XUMHUYECKHME CBOWCTBA (peakius IOJIUMEPH3AINN).
[TonyueHre CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUUECKHUI Psijl.
AlLleTWIIEH — MNPOCTEHIINN MPEJICTABUTENb ATIKUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOWCTBA (peakiuu TUIPUPOBAHMS,
rajoreHUpOBAHUS, THIPATALIMH, TOPEHUS ), TOTYYEHHUE U IPUMEHEHNE.

Apensl. bensoin: coctaB, cTpoeHHe, (PU3MYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TajJOTEHUPOBAHUS W HUTPOBAHUS), TOJIYUYCHHE H
npuMeHenue. Tonyon. cocmag, cmpoenue, QuaudecKue U Xumuyeckue
ceolcmea (peakyuu 2ani02eHUpPOBAHUs U HUMPOBAHUs), NOTYYeHue U
npumeHnenue. TOKCHMYHOCTh apeHOB. ['eHeTHYecKkas CBSI3b MEXKAY
YIJIEBOIOPOaMU, TPUHAJICKAIIUME K PA3JIMYHBIM KJIacCaM.

Ilpuponnsle MCTOYHUKU yrieBoAoponos. Ilpupoxubii ra3 u
nonyTHele HedTsHple Ta3bl. HedTh m e€ mpoucxoxaenue. CrocoOb
nepepadoTKu HeTH: MEpPEroHKa, KPEKUHT (TepMUYECKHA,
KaTaIUTAYeCKuid), mmpoyin3. [IpomykTel miepepaboTku HEPTH, UX
MPUMEHEHNUE B TPOMBINIIEHHOCTH W B ObITYy. KameHHBI yromp wu
MPOIYKTHI €T0 TepepadOTKH.



OKCHepUMEHTAIbHBIE ~ METOJAbl ~ M3Y4YEHHUs  BEIIeCTB M HX
NpeBpallleHUii: O3HAKOMJIEHHE C o0OpasllaMu IUIacTMacc, KaydyykKoB H
pe3unbl, Kosuiekiuu «HedTs» u «Yroab», MojenupoBaHHE MOJIEKYII
YIIEBOAOPOIOB U TaJIOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOU
pPaboThI: OJyYEHHUE STUJICHA U U3yUYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Boluucinenuss 1o ypaBHEHHMIO XHUMUYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA MJIM MPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

Kucaopoacoaep:xkamme opranudeckne coeJuHEHUs

[IpenenbHbIe OAHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOCHHUE,
duznueckue W XUMHYECKHE CBOMCTBAa (peakluu C AaKTUBHBIMU
MeTajlJlaMH, TaJOr€HOBOIOPOIaMu, TOPEHHUE), MpUMeHeHne. BomnopoiHbie
CBSI3U MEXKIY MOJIEKyJaMu ClUpTOB. JleliCTBME METaHOJa W dTaHoJa Ha
OpraHu3M YeJIOBEKa.

MHoroaToMHbI€ CHUPTHI. DTUJICHTIIMKOIb U TIUIEPUH: CTPOCHUE,
du3nueckue U XMMUYECKHUE CBOMCTBA (B3aMMOJICHCTBUE CO MICTIOYHBIMU
MeTa/llaMHi, KadyeCTBEHHAasi peaklys Ha MHOTOATOMHBIE CIUPTHI).
JleiicTBue Ha opraHu3M 4eiloBeka. [IpuMeHeHHe TIulepuHa W
ATUJICHTJIUKOJISL.

®deHoJI: CTpOCHHE MOJIEKYIIbI, (PU3NYECKHUE U XUMUYECKHE CBOMCTRBA.
Toxcuunocth penona. [Ipumenenue GpeHona.

Anpaerunibl U kemonwvl. DopmanbaeTru, aleTalbIeTu: CTPOCHUE,
duznueckue W XMMHUYECKHE CBOMCTBAa (pEaklMM OKHUCICHHUS U
BOCCTaHOBJICHMSI, KAYECTBEHHBIE PEAKIINH ), TOTyYCHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U
YKCyCHasi KHUCIOTBI: CTpOCHHE, (DU3UYECKHE M XUMHUUYECKHE CBOMCTBA
(coiicTBa, oOOmMeE Ui Kjacca KHUCJOT, peakius J3Tepuduxaiumn),
nojiyueHre u mnpumeHeHue. CTeapuHOBas W OJICMHOBAsl KHUCIOTHI Kak
IPEICTaBUTENIN BBICIIUX KapOOHOBBIX KHUCJIOT. Mbllla KaK COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JACHCTBUE.

Cnoxnble d3(upbl Kak MPOU3BOJHBIE KAapOOHOBBIX  KHUCIIOT.
[Iunponus cnoxubix 3¢upoB. Kupsl. ['mapomu3 xupos. [Ipumenenue
®KUpoB. bronoruyeckas poyib JKUPOB.

VYrieBoapl: coctaB, KiaccUUKAIMSA YrieBOAOB (MOHO-, TU- U
nosicaxapuibl). ['Ioko3a — MpOCTEHIIHMT MOHOCAaXapua: OCOOEHHOCTH
CTPOCHUS  MOJEKyJbl, (U3HMUYECKHE ¢  XUMHUYECKHE  CBOWCTBA
(B3aumogericteue ¢ ruapokcuaoM wmeau(ll), okuciieHne amMMUaYHBIM
pacTtBopoM okcuaa cepedpa(l), BoccraHoBieHue, OpOKEHUE TIIIOKO3bI),
HaXOXJEHUE B TMPHUPOJE, TMPUMEHEHHUE, OuoJoTHYecCKas  POJb.
®orocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman wu memmono3a kak TpUpOAHbIE ToiuMepbl. CTpoeHHe
Kpaxmaja © Hewnoiao3bl. dusznueckne W XMMHYECKHME CBOMCTBA
Kpaxmasa (TUAPOJIN3, KAYECTBEHHAS PEAKIIUSI C HOJOM).

OKCHepUMEHTAIbHBIE ~ METOABl ~ M3YyYEHUsS  BEMIECTB M UX
MIPEBPAIICHUN: MPOBENICHUE, HAOJTIO/ICHHE u OTIHICAaHUE
JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAYCCTBEHHBIC PEAKIINH
OJTHOATOMHBIX CIUPTOB (OkuciaeHue dtaHoja okcumom wmeau(ll)),
MHOTOAQTOMHBIX CIIHPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C THAPOKCHUIOM
menu(ll)), anpaernaoB (OKHUCIEHHME aMMHUAYHBIM pPacTBOPOM OKCHJIA




cepeopa(l) u ruapoxkcuaom wMenu(ll), B3ammMojelcTBMe Kpaxmana cC
MOJIOM), TPOBEJICHUE NPAKTUYECKOM paldOoThl: CBOWCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérurlie 3agaun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHMUS.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OPTraHUYECKHE COCAMHECHHUS.
dusznyeckre W XHUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMEpe
rIMIKHa). buonornyeckoe 3HaueHue aMUHOKUCTOT. [lenTubl.

benku kak NOpUpPOIHBIE BBICOKOMOJICKYJISIPHBIE  COCAMHEHMUS.
[lepBuyHasi, BTOpUYHAsT U TPETUYHAsI CTPYKTypa O€IKOB. XHUMHUYECKHE
CBOMCTBa OEJKOB: THAPOJIMU3, JCHATypallus, KaUYeCTBEHHBbIE PEaKIUu Ha
OeJKH.

OKCHepUMEHTAIbHBIE ~ METOABbl ~ M3Y4YEHHUs  BEIIeCTB M HX
IpeBpallleHuii: HAOIOIEHUEe U OMHCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JieHaTypalus 0eJIKOB IPU HarpeBaHUU, I[BETHBIC PEAKIINH OETIKOB.

BrbicokoMoiekyJIsIpHbIE COeTMHEHUST

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJMMEpU3AIINH,
cpenHssi  MoJekyisipHas ~ macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO€JIMHEHUN — MOJIUMEPHU3AITUS u
MOJIMKOHICHCAIIUSL.

OKCHepUMEHTAIbHBIE ~ METOABbl ~ M3yYEHHsS  BEIIECTB U UX
NpEeBpAIllCHU:  O3HAKOMJICHME C  OOpa3llaMd  NPUPOJHBIX |
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXpeaIMEeTHbIX CBSA3EU ITPU U3YUYECHUN OPTaHUYECKON
xumuu B 10 Kjacce oCyIIecTBISETCS Yepe3 MCIOIb30BAHUE KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSTHHA, SBISIOIINXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAyYHBIA (HaKT,
TUINOTE3a, 3aKOH, TEOpWs, aHalu3, CHUHTE3, KJaccuduKaIms,
EPUOTUIHOCTD, HaOJI0ICHUE, U3MEpPEHHUE, HKCIIEPUMEHT,
MOJICTTUPOBAHUE.

®duzuka: maTtepusi, dHEPrus, Macca, aToM, JJIEKTPOH, MOJEKYJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTtHoe
COCTOSIHME BEIeCTBa, (PU3NYECKUE BEIMYUHBI U STUHUIIBI KX U3MEPEHHUS.

buonorusa: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OHMOJOTHMYECKH aKTHBHBIC BeIecTBa (OCIKH,
YTJIEBOIBI, KUPBI, (HEPMEHTHI).

['eorpadusi: MuHEpasIbl, TOPHBIE TOPOABI, MOJIE3HBIE HUCKOMAEMBIE,
TOTUTUBO, PECYPCHI.

TexHonoTHsA: TUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO
MUATaHUsA, MOIOIIME CPEJCTBA, JIGKAPCTBECHHBIE U KOCMETHYECKHUE
mpenaparbl, MaTEpUaITbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XHUMUYECKHM 3eMeHT. AToM. fInpo aTtoMa, U30TONbI. DIEKTPOHHAS
0001104Ka. DHEPreTUYecKrue YpoBHH, MOyPOBHU. ATOMHBIE OpOUTAIH, S-
, Pp-, d- snemeHThl. OCOOCHHOCTH pAaCHpPEIEICHUsI 3JICKTPOHOB 10
opOuTaisiM B aroMax OJJIEMEHTOB TEPBBIX YETHIPEX TMEPHUOJIOB.
DnexkTpoHHasi KOH(pUTYypalrs aTOMOB.

Ilepuognueckuii 3akoH u Ilepuogmyeckas cucTeMa XUMHUYECKHUX
snementoB [[. M. MenneneeBa. CBsI3pb MNEPUOAUYECKOTO 3aKOHA H
[Tepunoanyeckoil cucrembl xuMuueckux 3nemeHtoB 1. . Menzaeneesa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX DJJEMEHTOB M O00pa3yeMblX HMMH TMPOCTHIX M
CJIOKHBIX BEIIECTB MO TPYIIAM U NEPUOAAM. JHAYEHUE NEPUOIUUECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHnue BemecTBa. XUMUYECKas CBA3b. BUIbI XUMHUUYECKOU CBSI3H
(koBaJieHTHasi HEMOJIsIpHAs W TIOJISIpHAs, HWOHHAS, METaJUTMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOU CBSI3U (OOMEHHBIIM
U JIOHOPHO-aKUENTOpHbIN). Bomopoanas  cBA3b.  BaneHTHOCTS.
DnekTpooTpuuareabHocTh. CreneHp OKucieHus. oHBbI: KaTHOHBI U
AHHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTBa. THIBI KPHCTAIMYECKHX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

Ilonstue o nucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOMIHBIE
pacTtBOpBl. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuyeckux coenuHenuit. HomeHnkiartypa
HEOPraHWYECKUX BeElIeCTB. ['eHeTnueckass CBsI3b HEOPraHUYECKUX
BEILIECTB, MPUHAJIEKALINUX K PA3JIMYHBIM KJlaccaM.

Xumudeckas peakiusa. Kiaccupukanus XUMHYECKUX PEaKIUi B
HEOPraHMYECKOM M OpPraHWYECKOW XUMHHU. 3aKOH COXPAHEHHSI MAacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPIUU NPU XUMHYECKUX
peaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (HaKTOPOB.
OO6patumble peakuud. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIUSAIOIIHNE
Ha COCTOSIHME XUMHUYECKOTo paBHOBecus. [Ipunnun Jle [larense.

Onektposutuyeckass — auccommanus.  CuimbHble W cla0bie
anekTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpaIbHasi,
LIEJIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE ~ METOAbl ~ M3YYEHHs  BEIIECTB U  HX
npeBpamieHnii: AemoHctpanusa Tabmun  «llepuoguyeckas cuctema
xumudeckux anemeHtoB JI. M. MenneneeBa», u3ydeHHE Monenen
KPUCTAIUINYECKUX PELIETOK, HaAOJIOICHHE 151 OIMCaHue
JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUHU KaTaau3aTopa, ONPEIEIICHUE CPEAbl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIAWKATOPA, PEAKLIUH MOHHOIO
oOMeHa), TPOBENICHHWE MPAKTUYECKONW paldoThl «BiusHue pa3IHMYHbBIX
(haKkTOpPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnble 3anaumn.



Pacuérel mo ypaBHEHMSIM XMMHUYECKUX DPEAKIHUN, B TOM YHCIE
TEPMOXUMUYECKUE pACUEThI, PACUYEThl C MCIIOJIb30BAHUEM TOHSATHUSA
«MaccoBast 10JI51 BEIIECTBAY.

Heoprannueckasi Xumms

Hemerammnel. [lonoxenne HemeramioB B Ilepuonnyeckor cucreme
xumuyeckux snemeHToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. DHU3MYECKUE CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpuMepe KucIopoaa, cephl, hochopa u yriepoa).

XVWMHUYECKHE CBOMCTBA BaKHEHIIIUX HEMETAJUIOB (TaJlOT€HOB, CEPHI,
azora, ¢ocdopa, yriepoaa U KpPEeMHHUS) M UX COETUHEHHMN (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUIA.

Meramnel. Ilomoxkenue wetaisioB B llepuogmueckoi cucreme
xumuyeckux snemeHToB JI. WM. MenneneeBa. OCOOGHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000704YeKk aTtomMoB MerauioB. OOmue duznueckue
corictBa MeTauioB. CIUIaBpl METAIJIOB. JJNEKTPOXUMUYECKUN Pl
HaIpPsHKEHU METaJUIOB.

XHUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHil, Kalui,
KalblU{, MarHui, aJlIOMUHUHN, I[HUHK, XpOM, 3>K€JIe30, MEeIb) U UX
COCMHCHUM.

OO6mume crnocoObl moiydyeHus: MetayioB. [I[puMeHeHne MerasuioB B
OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE ~ METOAbl ~ M3YYEHHsS  BEIIECTB U  HX
IpEeBpAIlCHU: H3y4YeHHE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pasioB
HEMETAJUIOB, PEIICHHE OJKCIEPUMEHTAIbHBIX 3ajlay, HAONIOJCHUE W
OIMCAaHue JEMOHCTPALMOHHBIX u 71a60paTOPHBIX OTIBITOB
(B3auMOJIeCTBUE THUJIPOKCHIA ATIOMHUHMS C pPacTBOpaMU KHUCJIOT H
IeJI04el, KaueCTBEHHbIC PEaKIIU Ha KATHOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BeliecTBa WM 00BEMaA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B
peakiMu BENIeCTB, pacu€Thl Macchl (00BEMA, KOJIWYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIIMU, €CIIA OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B oOecrieueHUM HKOJOTHYECKOM, DHEPreTUUYECKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHU MEAUIMHBL. [loHSATHE O HAy4HBIX
METO/IaX IMO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM.

[IpeacraBnenuss 06 OOIIMX HAYYHBIX MPUHIIMIAX MPOMBIIUIEHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHUpE BEUNIECTB ©  MaTepUaloB: BaxKHEUIIUE
CTPOUTEJIbHBIE MAaTepUalibl, KOHCTPYKIMOHHBIC MaTepuaibl, KpPacKH,
CTEKJIO, KepaMHKa, MaTepualbl IJis 3JIEKTPOHUKH, HaHOMAaTEpHUabl,
OpraHUYEeCKHEe U MUHEPAIbHBIE YTIOOpEHUS.

XuMHSIT W 300pOBbE  UEJIOBEKAa: TMPABWJIA  UCIIOJIb30BaHUS
JIEKapCTBEHHBIX TIPEMapaToB, MpaBuia OE30MacHOr0 MCIOJb30BaHUS
MpenapaTroB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss MeXNpeaMETHBIX CBS3€H NpU W3YYEHUW OOIIeH u
Heopranudyeckod xumuu B 11 Kiacce oOCylIecTBISETCS  yepes
WCIIOJIb30BaHNWE KaK OOIMWX €eCTECTBEHHO-HAYYHBIX TIOHATHM, TaK U



MOHSATUM, SBJISIOMIUXCS CHUCTEMHBIMU JUISl OTHAEJBHBIX IPEAMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAyYHBIH (PaKT, rUIoTes3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KilacCu(UKalus, TEPUOJIUIHOCTD,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, U3MEPEHHUE, SBJICHHE.

dusuka: MaTepus, SHEPrus, Macca, aTroM, DJIEKTPOH, IPOTOH,
HEWTPOH, MOH, HU30TOI, PaIUOAKTHUBHOCTH, MOJICKYJA, SHEPreTHYECKU
yYpOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA,
bu3uYeCKre BETUIMHBI M €IMHUIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorusi: kieTka, opraHus3M, sKocucTtema, Omocdepa, MaKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: mMuHEpasbl, TOpHBIC MOPOIbI, MOJIE3HBIE HMCKOMAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHoyorust: XUMHYECKass MPOMBIIIICHHOCTh, METaJLTyprusl,
MIPOU3BOJCTBO  CTPOUTENIBHBIX MaTEpPUATIOB, CEJILCKOXO35MCTBEHHOE
IPOM3BOJICTBO,  THINEBAas  IPOMBIIIJIEHHOCTh,  (hapMarieBTUYecKas
MPOMBIIIJIEHHOCTh,  MPOM3BOJCTBO  KOCMETHYECKMX  IIpernapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUajoB, AJICKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XM HA BA30BOM VPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
oOyJaronmMMucs  MporpamMM  CpeiHero  oOmiero  oOpa3oBaHMS
(JIMYHOCTHBIM,  METAaNpeIMETHBIM U  MpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM il pa3pa0dOTKU IUTAHUPYEMBIX pe3yJIbTaTOB
OCBOCHMSI TMPOrpaMM CpeaHEro oOImero o0pa3oBaHUs — SBISETCS
CUCTEMHO-/IEITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JIESTEIBHOCTHBIM TOJXOJOM B
CTPYKTYpE JMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS NpeaMeTa «XUMUs» Ha
YpOBHE cpeaHero oOImero oOpa30BaHHUS BBIJICICHBI  CIICIYIOIINE
COCTAaBJISIFOLITHE:

OCO3HaHUE o0y4JaronmmMucs POCCHUICKOU IpaXXJaHCKOM
UJICHTUYHOCTU — TOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTU Ha
OCHOBE KJIFOYEBBIX [IEHHOCTEH M HICTOPUYECKUX TPATUIU 0a30BOI HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEM JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH,
IPUCYIIUMU [IEJTOCTHON CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTH
CTABUTb LIEJIU U CTPOUTD )KU3HECHHBIC IJIAHBI.

JIMYHOCTHBIE ~ pE3yJIbTaThl  OCBOCHUA  mOpeaMera  «XUMUSD»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHLHOCTH B
COOTBETCTBUM C TYMAaHUCTUYECKMMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPAaBCTBEHHBIMU LEHHOCTSIMH M HJI€AIAMU POCCHMCKOTO T'PaXKJaHCKOIO
oO011ecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMHU U TIPaBUJIAMH TTOBEICHHUS,
CIIOCOOCTBYIOIIIMMHU ~ TpOIlECCaM  CaMOTIO3HAHUS, CaMOpPAa3BUTUS W
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JIMYHOCTHBIE PE3ybTaThl OCBOCHUS MPEAMETA « XUMUSD» OTPAXKAIOT
chOpMHUPOBAHHOCTh  OIBITA  IIO3HABATEIBHOH W  IPAKTHYCCKOMN
NESATEIPHOCTH OOYYArOMIMXCS IO pealu3allid MPUHSTHIX B OOIIECTBE
LIEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY M MPABOIIOPSIIKY;

NPEACTAaBICHUS O  COUMAJIBHBIX  HOpMax HW  IpaBWJIAX
MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPHU
CO37IaHUHU Y4YEOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIHHBIX
3a71a4, BBIITOJJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY
W apryMeHThl JPyTruX TNpH aHalW3€ pa3IMYHbIX BHUIOB Y4YCOHOU
NEATENBbHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:



LHEHHOCTHOT'O OTHOLLIEHHSI K ICTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMpOIECCYy TBOpUECTBA B 00JacTH TEOpUU W
NPAKTUYECKOTO NMPUMEHEHHSI XUMHUH, OCO3HAHUS TOTO, UYTO JTOCTHUKECHHS
HAyKH €CTh pEe3yJbTaT JJIUTEIbHBIX HAOMIOACHUHN, KPOMOTIUBBIX
AKCIEPUMEHTAIIBHBIX  TOWCKOB, IIOCTOSSHHOTO TpylJa YYEHBIX U
IPaKTHKOB;

MHTEpEeca W TIO3HABATEIbHBIX MOTHUBOB B IMOJYYECHUH W
MOCJIEAYIONIEM aHallu3e HMHQPOPMAlUA O TMEPEIAOBBIX JIOCTHKEHUSX
COBPEMEHHOW OTE€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyAallMH, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSAMH, W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE TIOBEJECHUE U TMOCTYINKH CBOUX
TOBApUILEH C MO3UINI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX TIOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO U Oe30macHOro obpas3a *KU3HH,
HEOOXOUMOCTH  OTBETCTBEHHOI'O  OTHOIICHHS K  COOCTBEHHOMY
bu3HUEeCKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMIO/IeHUs TIpaBWJI OE30MacHOr0 OOpallleHus C BEIIeCTBAMH B
OBITY, IOBCETHEBHOM U3HU U B TPYJIOBOH €SI TEIILHOCTH;

NOHUMAHHS [IEHHOCTHU MPABUJ UHIUBUIAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 MOBEACHUS B CUTYAIIUSIX, YTPOKAIOMIUX 3/I0POBBIO U KU3HU
JIIOJIEH;

OCO3HaHMSI TOCIEACTBUII W HENPUATUS BPEAHBIX IPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B YUEOHO-HUCCIIEA0BATEIbCKOM
NesITeTbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPYECKOW W JPYrHMX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTHUYECKUX 3a7ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpECa K MPAKTHUYECKOMY M3YyUYCHUIO MPOQEecCHil pazIuyHOro
poia, B TOM 4YHUCJE HAa OCHOBE MPHUMEHEHHUS MNPEIMETHBIX 3HAHUN IO
XUMUH;

YBAXEHHUS K TpPYyIdy, JIOASM Tpyla U pe3yiabTaTaM TPYAOBOM
NEeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIIMBHUIYaJIbHOU TPACKTOPHUH
oOpaszoBanusi, Oyaymiedi mpodeccurt © peamu3alvi  COOCTBEHHBIX
KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K
XUMUH, HHTEPECOB U TOTPEOHOCTEH 00I1IeCTBa;

6) 3K0,10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTUYECKU I1€JIeCO0OpPA3HOTO OTHOIIEHUS K TMPHUPOJe, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

MOHUMAHUS TJI00ATBHOTO XapakTepa OHKOJOTHYECKUX TpoOIeM,
BIIUSIHUSI SKOHOMHMYECKHX TMPOILECCOB HA COCTOSHHE MPUPOJHONU H
COLMAIIBHOM CPENBI;



OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKCHHA XUMHU
JUTS PEIIeHHUs] BOTIPOCOB PAIlOHATBHOTO TIPUPOIOTIONH30BAHUS;

aAKTUBHOTO HETPHUATHUS JACUCTBUN, IPUHOCSIINUX BPEl OKPYKAIOIICH
OPUPOTHOM  Cpele, YMEHHs MPOTHO3UPOBATH  HEOJIArompUsATHBIC
DKOJIOTHYECKHAE  TOCIEACTBHSl  NPEANPUHUMAEMBIX  JCUCTBHA |
peIoTBpaIlaTh UX;

HIAYUS Pa3BUTOTO DKOJOTHMUECKOTO MBIIUICHHUS, IKOJIOTHICCKOM
KyJIbTYpbI, OIBITA JAESITEILHOCTH SKOJOTMYECKOW HaIpPaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCS MU B MMO3HABATEIHHON, KOMMYHUKATUBHOMN
M COIMAJbHOW TMpaKTUKE, CIOCOOHOCTH W yMEHHUS AaKTHBHO
IIPOTUBOCTOSITH HICOJIOTUN XeMOGhoOHu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MUPOBO33pEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsl HAYKH U OOLIECCTBEHHOM NPAKTUKH;

MOHUMAaHUS CreNU(UKU XUMHUHU KaK HayKH, OCO3HaHHSA €€ poJik B
GbOpMHUpPOBAHMK  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU
[IEJIOCTHOTO TMPEJCTaBICHUS 00 OKpYKaroleM MHUpE KaKk O €IUHCTBE
OpUPOABl U YEOBEKAa, B IMO3HAHWM MPUPOJTHBIX 3aKOHOMEPHOCTEH H
penieHn: NpooiieM COXpaHEeHUSI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH ISl COBPEMEHHOM
[IUBUJIU3AIMN: B €€ TYMaHUCTUYECKON HANIPABICHHOCTH U BaYKHOM POJIH B
CO3/JaHUU HOBOM 0a3bl MaTepUaIbLHON KYJNbTYPHI, PEIICHUHU TJI00ATbHBIX
npo0seM  YyCTOMYMBOTO  pa3BUTHSL  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B PA3BUTHH
MEUIMHBI, 00ECIIEYeHUN YCIOBUN YCIIEUTHOTO TPYJa U IKOJIOTHUECKH
KOM(DOPTHOM KMU3HU KaXkJI0r0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  TpPaMOTHOCTU: TOHHMMAHUS  CYIIHOCTH
METOJIOB  TIO3HAHWSA, HCIOJB3YEMbIX B  E€CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJb30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHalu3a W
OOBSCHEHUSI SIBJICHUM OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM
U3MEHEHHUH, yMEHHsS JejaTh OOOCHOBAaHHBIEC 3aKIIOUEHHsS Ha OCHOBE
Hay4HbIX (AKTOB U UMEIOIMIUXCSA JAHHBIX C IEJbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS
JUTS petieHust Tpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHHUI0, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUHM MO XMMUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpEca K OCOOEHHOCTSM TpyJda B pasnuyHblx cdepax
npoecCHOHaNbHOM NESITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yibTaTbl OCBOCHUSI Yy4ye€OHOTO IMpeaMeTa
«X¥MHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHuUs BKIIIOYAIOT:

3HaUYUMbIEe I (POPMHUPOBAHUS MHMPOBO33PEHUS OOyHarOUIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYHble TMOHSATHS,
OTpaXkarolllMe IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpAa M Cleuuuxky
METOJIOB TMO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (marepus,
BELIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, HayyHbIM (HakT,



MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEIOBaHUE,
HaOJII0/ICHHEe, U3MEpPEHUE, SKCIIEPUMEHT U IPYyTHe);

YHUBEPCAIbHBIC y4aeOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKAaTHUBHBIE, PETYJISTUBHBIC), oOecreunBaromue GopMupoBaHue
(GYyHKIIMOHATBPHOM  TPAMOTHOCTM U COLMAIBHOM  KOMIIETCHIIMHU
00yyJarommxcs;

CITIOCOOHOCTH oOy4Jaromuxcs HCII0JIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbBIC ICUCTBUS B MIO3HABATEIILHOM M COLIMAIBHOM MPAKTHKE.

MeranpenMeTHbIC pe3yJbTaThl OTPAKAIOT OBJIaJICHUE
YHUBEPCAIbHBIMU YYCOHBIMHU MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U
PEeryJIATUBHBIMU JEHCTBUSMH.

OBJaieHe YHHUBEPCAJbHBIMH Y4YeOHBIMM IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJHU3UPOBATh IMPOOJIEMY,
BCECTOPOHHE € pacCMaTpUBAaTh;

OTIPENICNIATh MM JIeITCIBPHOCTH, 3a7aBasi MmapamMeTpbl U KPUTCPUH
UX  JOCTH)KCHHUS, COOTHOCHUTH  PE3yJbTaThbl  JEATCIBHOCTH  C
MIOCTaBJICHHBIMHU 1LIEJISIMU;

UCIIOJIb30BaTh TIPU OCBOCHWM 3HAHUM MPUEMBI  JIOTHYECKOTO
MBIIIUICHUSI —  BBIICNATh  XapaKTEpHbIE MPU3HAKK TOHATHH U
yCTaHABJIMBaTh WX B3aHMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIINE
TOHSATHUS JI1 OOBSICHEHHS OT/ICJIbHBIX (DaKTOB U SIBJICHUIA;

BBHIOMpATh OCHOBAHMS W KPUTEPHUH IS KiIacCHU(pUKAIIMUA BEIIECTB U
XUMHUYECKUX PEaKIINA;

yCTaHaBJIMBATh PUIUHHO-CJICICTBCHHBIC CBSI3U MEXTY
U3Yy4aeMbIMH SIBJICHUSMU;

CTPOHTH JIOTHUECKHE PACCYKICHHUS (MHIYKTUBHBIC, TEAyKTUBHBIC,
10 aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W TNPOTUBOpPEYUS B
paccMaTpUBaeMBbIX SBJICHUX, (POPMYITMPOBATH BEIBOJIBI M 3aKITFOUCHUS,

IPUMEHSTh B TIPOIECCE II03HAHWS, HWCIOJIb3yeMble B XUMHUH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEOOPa30OBBIBATH MOJICTBHBIC
IpEeACTaBICHUS — XUMHUYCCKUN 3HAK (CHMBOJI) AJIEMEHTa, XUMHYecKas
dbopmyna, ypaBHEHHE XHMHUYECKON peaKIud — MPHU PEIICHUH y4IeOHBIX
MO3HABATEIBHBIX M TPAKTHYECKUX 3a7a4, MPHUMEHSATh Ha3BaHHBIC
MOJICTbHBIC TPEJCTABIICHUS JJIS BBISBICHHUS XapaKTEPHBIX MPH3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYCCKUX PEAKITUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHHUS BEIICCTB M
XAMHUYECKHUX PEaKIIUM;

dbopMynupoBaTh IENM W 3aJa4dl  WCCICAOBAHMS, HCIOIh30BaATh
MOCTaBJICHHBIE M CAMOCTOSITEIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS W OCHOBBI i (HOPMHUPOBAHMS
TUTIOTE3BI 110 IPOBEPKE MPABWIILHOCTH BHICKA3BIBAEMBIX CYKICHUN;

BIIAJICTh ~ HABBIKAMH  CaMOCTOSITEILHOTO  INIAHUPOBAHHSA M
MPOBE/ICHUS YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMCHMUSI
HaOJII0/IaTh 32 XOJOM IIPOIECCa, CAMOCTOSATEIIPHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (HOopMyIupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTU&T O MPOJIeTIaHHOM paboTe;



nprOOpeTaTh ONBIT YUEHUUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
NESATEAbHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTENIbHOMY TOMCKY METOJOB pEIIEHUs MPaKTUYECKUX 3ajad,
NPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHLCS B PA3IUUYHBIX UICTOYHUKAX HH(DOpMAIUKU (Hay4yHO-
nomyJsipHasi JIUTepaTypa XHUMHUYECKOTO COJEpXaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl HMHTepHeTa), aHaNM3UpoOBaTh  HUHPOPMALIUIO
pPa3IMYHBIX BUJIOB U (HOPM MPENCTABICHUS, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

GbopMynHpoBaTh 3aMpOChl U MPUMEHSATH PA3TUYHBIE METOJbI MPHU
noucke W oTOope HHPOPMAIMK, HEOOXOAUMOUW [l BBIMOJHEHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOTO THUIIA;

npuoopeTaTh OTIBIT UCIIOJIb30BaHUS nH(}OpMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUHN U PA3JIMUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAIBHYIO (DOpMY MpeacTaBiICHUS
uHpopmaruu (cxembl, rpaduK, IUarpamMmbl, TaOJUIIBI, PUCYHKH H
Apyrue);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTte ¢
XUMUYECKON MH(pOpMAIMEH: MPUMEHATh MEXKIpeAMETHbIC ((u3nuecKue
U MaTeMaTH4eCKue) 3HaKU W CHUMBOJIBI, (OpMyIbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJIMYECKHE
CpelcTBa HATJISAHOCTH.

OBjanenue YHHMBepPCAJIbLHbIMH KOMMYHUKATUBHBIMH
JAeHCTBUSAIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOil TeMbl B XOJ€
auanora W/wid AUCKYCCHH, BBICKa3bIBaTh UACH, (POpMYyIHpPOBATH CBOU
MPEJIOKEHNSI OTHOCUTENILHO BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMEeH  pPEe3yJbTaTOB  IMO3HABATEIHHOM
JESTEIbHOCTH, TIOJYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBIIOJHCHHUH  XUMHYECKOTO  JKCIEPUMEHTA,
IPAKTUYECKON pabOThl IO UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuMyu y4yeOHOro TpoekTa U  (OPMYJIHPOBATH BBIBOJBI IO
pe3ynbTaTaM  TMPOBEACHHBIX HCCICAOBAHMM TyTEM  COTJIAaCOBaHUS
MO3UIIMH B X0J1€ 00CYKJICHUS 1 00MEHA MHCHHUSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENIbHO  IJIAHUPOBaTh W OCYIIECTBIATH  CBOIO
MO3HABATENLHYIO JIEATENbHOCTh, OMpeneiss e€ Ield | 3a]add,
KOHTPOJUPOBATh W 1O MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npenjiaraeéMblii  aqrOPUTM JIEUCTBUN TpU BBITIOJIHEHUH YYEOHBIX H
MCCJIEIOBATENbCKUX 3aj1a4, BhIOMpaTh HamOosiee d(PPEeKTUBHBIA CIOCOO
WX peElIeHus] ¢ Yy4ETOM TIONyYeHHUS HOBBIX 3HAHWH O BEIIECTBaX M
XUMUYECKUX PEaAKITUIX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE
caMOaHaJIM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC



[IpeameTHbIEC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUs
OTpaXaror:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XMMUYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIA XMMUU B TTO3HAHUU SBJICHUM
npupoAbl, B (OPMUPOBAHUM MBINUICHUS U KYJIbTYpbl JHUYHOCTH, €€
(GYHKIMOHATBHOM ~ T'PAMOTHOCTH,  HEOOXOAMMOW Il  pelleHus
NPAKTUYECKUX 3aad U SKOJOTMYECKU OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOHON cpeie;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMUYECKMH  DJIEMEHT,  aToM,
AJIIEKTPOHHAS 00o0J10uKa aToma, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENIbHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpami€¢HHasi), MOJb, MOJISIpHAsE Macca, MOJISPHBIM
00BEM, yriepoAHblid cKeneT, GYHKIUOHAIbHAS TpyMma, pajaukal,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKUI PsZl, TOMOJIOTH, YIIIEBOJAOPObI,
KHCJIOPOJ U a30TCOJACPIKAIINE COEAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS); TECOPUH U
3aKOHBI (TEOpHUsi CTpOEHHUs opraHumdyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHS MAacCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHIM
A3bIK  XUMHUH; MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE
NOHUMAHHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SBJICHUU,
dakToIOorHYeCKUe CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM MCIIOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JEATEIbHOCTU YEIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUW BBISABJIATH XapakTEpHbIC MPU3HAKU
HNOHSTUH, YCTaHAaBIIMBATh ux B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIE TIOHATUSA TMPU ONUCAHMH COCTAaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCAUHECHUM;

chOPMHUPOBAHHOCTh ~ yYMEHUH  HCIOJB30BaTh  XUMHUYECKYIO
CUMBOJIUKY I COCTAaBJEHUS MOJIEKYJSIPDHBIX M  CTPYKTYPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (OPMYT OPraHUYECKHX BEIIECTB M
YPAaBHEHHN XUMHUYECKUX PEaKIHil, W3rOTaBIMBaTh MOJEIN MOJIEKYII
OpPraHUYeCKUX BEHIECTB JUIS WUIIOCTPAMd WX XHUMHYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJICKHOCTD
U3YUYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBY M CTPOCHUIO K
onpenenéHHOMY KJIacCy/TpyIne coeuHeHul (yriaeBOA0POIbI, KUCIOPO
U a30TCOJIEPXKAIINE COCTUHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS),
JaBaTh MM Ha3BaHus 1Mo cucremarnueckoir Homenkiatype (IUPAC), a
TaKk€ MNPHUBOAUTH TPHUBUAJIBHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKHUX
BEIIECTB (PTUJIEH, NPONWIEH, AalleTUJIEH, AITUJICHIJIUKOJb, TJIULEPHUH,
denoun, hopmanbaeru, aleTaabaerul, MypaBbuHas KHUCJIOTa, YKCYCHas
KHUCJIOTA, OJICMHOBAas KHUCJIOTa, CTE€apUHOBAas KHUCJIOTa, TJIIOKO34,
bpykTO3a, KpaxmMal, eJUTi0103a, TIUIH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICISATh BUIIBI XUMUYECKON CBSI3U
B OPraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(OPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh TIOJOKEHUSI TEOPHH
CTpoeHus opranuyeckux BemiectB A. M. bytnepoBa nnsi oObscHEHHs
3aBUCHMOCTH CBOWMCTB BEILIECTB OT HMX COCTaBa M CTPOEHUSA;, 3aKOH
COXpPaHEHUSI MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTPOCHHE,
bu3uYecKkre W XUMHUYECKHE CBOMCTBA THUIHUYHBIX IMpEICTaBUTEICH
Pa3JIMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, JTHIICH,
IpOMWICH, aleTwieH, OyraaueH-1,3, wmetunOyranuen-1,3, OeH3oul,
METaHOJI, 3TaHOJ, 3TWJICHIJUKOJb, TJULEPUH, (EHOJ, aleTalIbJACTH]I,
MypaBbUHAasi W YKCYCHas KHCJOTHI, TJIFOKO3a, KpaxMmall, IeUI0JI03a,
aMHUHOYKCYCHasl KMCJIOTa), WTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXITY
HAMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHYECKHX peaKkIuid ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

chOPMHUPOBAHHOCTh ~ yMEHUSI  XapaKTepu30BaThb  HUCTOYHUKH
YTJIEBOJIOPOIHOTO ChIphs (HEe(PTh, MPUPOAHBIN ra3, yrojb), CIOCOOBI MX
nepepaboTKU U MPAKTUUECKOE IPUMEHEHHE MPOIYKTOB MepepadOTKH;

chOPMHUPOBAHHOCTh ~ YMEHHUM  NPOBOJUTH  BBIYUCJICHUS  TIO
XUMUYECKUM YpaBHEHHUSAM (Macchl, 00BbEMA, KOJIMYECTBA MCXOHOTO
BEIIECTBA WJIM MPOAYKTa pPEaKlUU IO H3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIH MPOJAYKTOB PEAKIIHH );

c(OPMHUPOBAHHOCTh YMEHUW BJIQJE€Th CHUCTEMOM 3HaHHK 00
OCHOBHBIX METOJaX HAy4YHOI'O0 MO3HAHHUS, UCIIOJb3YEMbIX B XUMHUU IPU
U3YYCHUHU BEIIECTB M XUMHUYECKHUX SIBJICHUN (HAONIOJCHHE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE), UCTIOIB30BATh CUCTEMHBIE XUMHUUYECKHUE
3HAHMS JJIS1 IPUHSATHUS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COONIOJATh TMpaBUjIa IOJb30BAHUS
XUMHUYECKON TMOocynol u JabopaTOpHBIM O0OpYyIOBaHHUEM, a TaKXe
npaBuiia OOpalIeHHsl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUAMHU 11O
BBITIOJTHEHHU IO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  IUIAHMPOBATh W BBINOJHATH
XUMHWYECKUN SKCIEPUMEHT (MPEBPAILCHUSI OPraHUYECKUX BEIIECTB MPH
HarpeBaHUM, TMOJY4YEHUE OSTUJIEHA W U3YYEHHE €ro CBOIICTB,
KaueCTBEHHbBIE PEAKIIMU OPraHMYECKUX BEIECTB, JACHATypalus OEJIKOB
Ipyd HarpeBaHWM, IIBETHBIE pEaKIMu OEIKOB) B COOTBETCTBHHM C
paBUIaMH TEXHUKH O€30MacHOCTH TMPHU OOpPAIICHUHU C BEIIECTBAMHU H
1a60paTOPHBIM o0opyI0BaHUEM, MPEJCTABIATh pe3yJIbTaThl
XUMUYECKOTO  JKCIepuMeHTa B ¢GopMe  3aluch  ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUN U (POPMYIUPOBATH BHIBOABI HA OCHOBE ATHUX
pEe3yJIbTaTOoB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TOJIYy4aeMyl0 U3 PpPa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit uHbopmaiu, MHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIO/IaTh IpaBUJIa SKOJIOTHUYCCKH
11EIeCO00pa3HOTO TTOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpPAaHEHHUS CBOErO0 3J0pPOBbS M OKpYKaOUIEH NPUPOJHON Cpenbl,
OCO3HaBaTh  OMAaCHOCTh  BO3JCWCTBUS  HA  JKUBBIE  OpPraHU3MBbI
ONpEeEeIEHHBIX OPraHMYECKUX BEIIECTB, MOHHMMAsi CMBICT IOKa3aTess
[TJIK, mosicHATh Ha IpUMEpax CIOCOObI YMEHBIIICHUS U TIPEIOTBPAIICHUS
MX BPEIHOTO BO3/CICTBUS HA OPraHU3M YEJIOBEKA;

JUTsT O0YYaIOMIUXCSl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 37IOPOBBS:
yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS
BEIIECTB U XUMUUYECKUX SIBJICHUM;



UL CIenblX W Cia0OBUIAIIMX — OOydYarouuxcsi:  YMEHHeE
UCIIOJIb30BaTh pelbe()HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (POopMyIL.

11 KITACC

[IpenmeTHble  pe3ynbTaThl  OCBOGHMsSI  Kypca  «OOmias
HEOPraHUYECKask XUMHUS» OTPAKaIOT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN: 0 XUMHUUYECKON COCTABJISAIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUU B TTIO3HAHUM SBJICHUN
IpUPOJIbI, B (POPMHUPOBAHUM MBIIIJIEHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHATBPHOM  TPAaMOTHOCTH,  HEOOXOJMMOM I pelIeHUs
NPaKTUYECKUX 3a/lad MU SKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOU CPEJE;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHWH, KOTOpas BKIIKOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHYECKUM AJIEMEHT, aTOM, U30TOII, S-,
p-, d- 2JeKTpOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIIH
00bEM, BaJICHTHOCTH, 3JIEKTPOOTPHUIATECILHOCTh, CTEIECHb OKHCIICHUS,
XUMHYECKasi CBSA3b (KOBAJICHTHAsS, MOHHAS, METATHYECKas, BOJOPOIHAS ),
KPUCTAUIMYECKAs] PEIIETKA, THUIIBI XWMHWYECKHX pEaKluil, pacTBOp,
BJICKTPOJIUTBI, HEAJICKTPOJHUTHI, DJICKTPOJIUTHYECKAA  JTHCCOLMALIMS,
OKHUCJIUTEb, BOCCTAHOBHUTEIIb, CKOPOCTh XUMHYECKOHW PpEaKIUH,
XHMHUYECKOE paBHOBECHE); TEOpUU u 3aKOHBI (Teopus
BJICKTPOJUTUYECKOW JUCCOLMAlUM, mnepuoandeckud 3akoH [l U.
MeHneneeBa, 3aKOH COXPaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHCHUS U
IpeBpaleHNs] PHEPTUU MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3bIK XMMHUH, MUPOBO33PEHUECCKUE 3HAHUS, JICKAIIUE B
OCHOBE MOHUMAaHUA MTPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU,
(haKTOJIOTMYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, IOJYYCHUH U
0C30IMaCHOM HCIIOJIb30BAHNHM BaXKHEWIIIMX HEOPTraHWYECKUX BEIISCTB B
OBITY U ITPAKTUYECKOM JIEATCIIbHOCTH YeI0OBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEPHBbIC MPHU3HAKH
TIOHSITHH, yCTaHaBJIUBATh UX B3aMMOCBSI3b, HUCIIOIb30BATh
COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUNA HEOPTraHWYECKUX BEIIECTB U
UX IIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTH YMEHHUMN HCIIOJIb30BaTh XAMHUYECKYIO
CUMBOJIUKY JUJII COCTaBieHUS (OPMyNT BEIIECTB M  YpaBHCHHUH
XUMUYECKUX peakiui, cuctemarudeckyio Homenkinarypy (IUPAC) u
TPUBHUAJIbHBIC Ha3BaHUs OTJICJIbHBIX HEOPraHUUYECKUX BEIIECTB (yrapHbIi
ras3, YrjeKHCJIbIM Ta3, aMMHUAaK, Tall€Has W3BECThb, HEram€Has H3BECTb,
IUTHEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMPEEIATh BAJICHTHOCTh M CTEINEHb
OKHUCJICHUS XMMHUYECKHUX JIEMEHTOB B COCIMHECHUSX PA3JIMYHOIO COCTABA,
BUJ XMMHUYECKOM CBsI3M (KOBaJEHTHas, HWOHHAs, MeTaUIn4ecKas,
BOJIOPOAHAS) B COCIAMHEHUSX, THUN KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEIllECTBA (aToMHas, MOJIEKYJISIpHAas, WOHHAS,
METaJUTMYEeCcKas ), XapakTep CpPebl B BOJHBIX PaCTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUI;

c(OPMHUPOBAHHOCTh YMEHHMM yCTaHABIMBATh TMPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB MO HX COCTaBy K  OIPEACIEHHOMY
KJIacCy/Tpynne COeauHEeHUW (MpOCThie BEIIECTBA — METAUIBI U



HEMCETAJIJIIBI, OKCHUAblI, OCHOBAaHHA, KHCIIOTHI, aM(bOTCprle T'MAPOKCUHI,

COJIN);
c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TMEPHUOIUIECKOTO
3aKOHAa 1. . MenpgeneeBa u JIEMOHCTPUPOBATH ero

CHUCTEMaTU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

chOpPMHUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh  JJICKTPOHHOE
CTPOCHHME  aTOMOB  XHUMHUYECKHX  DJIEMEHTOB 14  mepuomoB
[lepuoanueckont cucrembl xumuueckux anemeHToB [l. M. MeHnneneena,
UCIIOIb3YS MMOHATHA «S-, p-, d-35eKTpoHHBIE opOuTanmy,
«QHEPTeTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XHMHYECKHUX DJIEMEHTOB M HX COCJAMHEHUN IO MepuojaM u
rpynmnaMm llepuoguueckont cuctemMbl XUMUYECKHX 3yeMeHToB J[. U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh (ONMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHWE  TI'€HETHYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BEILIECTBAMU c IIOMOIIIBIO ypaBHCHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PCAKIIH;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PHUIIUPOBATh XHUMHUYECKHE
peaKkIuy 10 Pa3IMYHBIM IPU3HAKaM (YHUCIYy U COCTaBy pPEarupyrolmx
BCILIECTB, TEIUIOBOMY J(PGdEKTy peakIuyd, H3MEHEHHIO CTeleHel
OKHCIICHHS DJIEMEHTOB, OOPAaTUMOCTH PEaKIMHU, YYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTAaBJISATH YPABHCHHUS PEAKIIHM
Pa3IMYHBIX THWIIOB, TIOJHBIE M COKpaIIEHHbIE YpPaBHEHHUS PEaAKIIUM
MOHHOTO OOMEHa, YUMTBIBAsI YCIIOBHS, NMPHU KOTOPHIX 3TH PEAKIIMH UIYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHUM MIPOBOJIUTH peakIuu,
MOATBEPKAAIONINE KAYECTBEHHBIM COCTAaB PAa3IMYHBIX HEOPTraHHMYECKUX
BCILIECTB, PACIO3HABATH OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEIIICCTBR;

c(hOpPMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYITHOCTh OKUCITUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUM MOCPECTBOM COCTABJICHUS DJIEKTPOHHOIO
OanaHca dTUX PEaKIINH;

c(hOPMHUPOBAHHOCTh YMEHHUN OOBSICHATh 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakIuu OT Pas3IMYHbIX (DAKTOPOB; XapaKTep CMEIICHUS
XHMHYECKOTO PABHOBECUSA B 3aBHCHUMOCTH OT BHEIIHETO BO3JICUCTBUS
(mpunuun Jle [latensbe);

chOpPMHUPOBAHHOCTh ~ YMEHUN  XapaKTepH30BaTh  XUMHYCCKHE
MPOIECChI, JICKAIIUE B OCHOBE MPOMBIIUICHHOTO TMOJYYECHHUS CEpHOU
KHCJIOTBI, aMMHaKa, a Takke C(POPMHUPOBAHHOCTH IPEACTABICHUM 00
00IMX HAYYHBIX MPUHITMIIAX U KOJOTHYSCKUX MPOoOIeMax XUMHUUECKOTO
MPOM3BO/ICTBA;

cOPMHUPOBAHHOCTh ~ YMEHHH  TMPOBOJUTH  BBIYUCICHHUS  C
HCIIOJIL30BAaHUEM IIOHATHS «MaccoBas JIOJNS BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHWM Ta30B NPH XUMHYECKHX PEaKIHUAX, MacChl
BeIleCTBA WM O00BEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMHA BEIIECTB,
TeII0BOro 3(ddekra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUW COOMIOJaTh MpaBuja IMOJH30BAHUS
XUMUYECKON TMOCylod © JabopaTOpHBIM OO0OpYIOBaHHEM, a TaKXKe



npaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

chOPMUPOBAHHOCTh ~ YMEHWUW  IUIAHUPOBAaTh W BBHITIOJIHATH
XUMHUYCCKUNA OSKCIIEPUMEHT (pa3jioKEHHE TIEepPOKCHAa BOJOpOJa B
NPUCYTCTBUH KaTalaM3aTopa, ONpeIeTICHHE CPebl pAaCTBOPOB BEIUIECTB C
TIOMOIIIFIO YHUBEPCATHLHOTO MHAUKATOPA, BIUSHAC PA3TUIHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOH peakiuu, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIMU Ha CyJbdaT-, KapOoHAT- U XJIOPHU-aHHUOHBI, Ha
KaTHOH aMMOHHMsI, pEIICHHE SKCICPUMEHTAIBHBIX 3aJad 10 TeMaM
«Meramnel» u «Hemeramib») B COOTBETCTBHM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TMpPH OOpaIlEeHHH C BEIIeCTBAMH U JIA0OpaTOPHBIM
o0opymoBaHUEM, TIPEACTABIATH PE3YJIbTAThl XUMUYIECKOTO IKCIIEPUMEHTA
B (QopMe 3aluMCH YpaBHEHUH COOTBETCTBYIONIMX pPEAKIUH W
(GopMyIHUPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TMOJIYy4aeMyl0 U3 PpPa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoM KOMMYyHUKalMK, IHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJI0O/IaTh TMpaBUiia SKOJOTUYECKU
11€1eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0pPOBbS W OKpYXaloled MPUPOJHON CpEIbl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBHUA HAa  JKUBBIE  OPTaHHU3MBI
onpenenEHHbIX BEIECTB, MoHMMas cMbica mnokazarens [1JIK, moscHaTsh
Ha TpUMEpPaxX CIOCOObI YMEHBIICHHUS U MPEAOTBPAIICHUS WX BPEIHOIO
BO3/ICHCTBUSI HA OPTaHU3M YEIIOBEKa;

JUTIsl OOYYaIOIIUXCSl C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0OPOBBS:
yMEHHUE MPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBJICHHIA;

JUISET  CIeNbIX W CHa0OBUIAIIMX — OOyYarolmuxcsi:  YMEHHE
UCIIOJIb30BaTh pelibe(pHO-TOUeUHyI0 cucteMy oOo3HaueHuid JI. bpaitns
TSt 3anucH XUMUYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIEe PecypChl

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOEHHUS
OpraHUYECKUX
coenquHeHui A. M.
byrneposa

Hroro no pazneny

Pazpnen 2. Yraesompopoabst

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

2.2

Henpenensueie
YTIIEBOJOPObL:
AJIKEHBI,
aJIKaJUeHBI,
AJIKUHBI

2.3

Apomarnyeckue




YII€BOIOPOAbI

[Ipupoansie
HUCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Utoro no pazneny 13

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust

3.1 Cnuptel. Genon 3
AJLIEruaml.

3.9 Kap6onoBsie 7
KHCIIOTEHI.

CrnoxHble 3¢upbl

3.3 VYriaeBoasl 3 1

Wroro mo paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benkn
Utoro mo pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS

IInacTmaccel.
5.1 2
Kayuyku. Bonokna

Uroro no pazaeny 2




OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34




11 KITACC

HaumeHoBanue KosaunyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/m Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMmel padoThI padoTshI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas
1.1 P 3
cucTema
XUMHYECKHUX
anemeHToB /1. 1.
Menneneesa
CrpoeHue BeliecTna.
1.2 MHuoroo6pasue 4
BELIECTB
XUMUYECKUE
13 6 1 1
peakuuu
Uroro no pazaeny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamibl 1
2.2 Hemerannbl 1
CBs3b
2.3 2

HCOPraHNYCCKUX 1




OpraHNu4YeCKHUX

BEIIECTB
Hroro no pazaeny 17
Paznen 3. XuMus u :KU3HL

3.1 XuMUsl ¥ 5KU3Hb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannveckom
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHUYECKUX COCIMHEHUN
A. M. byrneposna, eé
OCHOBHBIC ITOJIOKCHU

IIpencrasienue o
KJ1acCU(pUKaLUN
OpTraHUYECKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBHUAIIbHBIE HA3BAHUS
OpPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM Pt

MertaH u 3TaH —
IIPOCTENIINE MTPEACTABUTENH
AJIKaHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPOIUIEH —
IIPOCTEUIIINE TPEACTABUTENN
AJIKCHOB

ITpakTuueckas padota Ne 1.
«Ilonydenue sTuneHa u
M3y4YEHHUE €r0 CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
ITonmy4yeHnne CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

10

ATIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSA/I.
AueTuieH — npocTeimuni
MPEJICTaBUTENb aJTKUHOB

11

Brluucnenus no ypaBHEHHIO
XUMUYECKON peaKun

12

ApeHbl: 6€H30J U TOTYOJI.
TOKCHYHOCTH apeHOB

13

['eHeTHuecKast CBS3b
YTJIEBOJIOPO/IOB,
NPUHAIICKAIINX K
pa3InYHBIM KJIaccam

14

[TpuposHbIE HCTOUHUKH




YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 v MomnyTHbIe HeTSHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoHbIE HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 u MomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepaboTKu

16

KonTponbhas padota 1no
pazneny «YTIeBOIOpOIb»

17

[IpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

®deHout: cTpocHue
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

20

Anpaeruapl: hopMaIbaeTH I
U aneTabaeru]. ANleTOH

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYyCHast

22

[TpakTryeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

25

CrnosxHble 3(UphI KaKk
MIPOU3BOHBIE KAPOOHOBBIX
KUCJOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

Kupsr: tunponus,
pUMEHEHNE,
Ouosoruueckas poJib KUpPOB

27

VYrieBoapl: cOCTaB,
KJaccuukanms.
Baxwuerimme
MPEeJICTaBUTEIN: TJII0KO034,
bpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonrponbHas padora no

pazneny
«Kucnopoaconepxaine




OpTraHU4Y€CKUC COCIUHCHU )

30

AMMWHBI: METHJIAMHH U
AHUJIMH

31

AMMHOKHUCIOTEI KaK
aMm(doTepHbIC OPraHUYECKHE
COEIMHEHMS, X
OMOJIOrMYeCKOEe 3HAUYCHUE.
Ilenrtuabl

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

33

OCHOBHBIE TTOHATHSA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [lmacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalus
aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB JI. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKHUX IEMEHTOB
U X COEIMHEHUI 110 TPpyIaM U
nepuoiaM. 3Ha4CHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUECKUX JIEMEHTOB
.. Menneneesa B pa3BUTUU
HayK{

Crpoenue BenecTna.
XyMHU4YeCcKas CBA3b, €€ BUJIBI,
MEXaHHU3MBbI 00pa30BaHUS
KOBAJIEHTHOU CBS3U. BonopoaHas




CBA3b

BanmenTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciienus. BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

ITonsiTHE O TUCTIEPCHBIX
cucremax. MctuHHBIE 1
KOJJIOUJHBIE PACTBOPBIL.
MaccoBas [0 BeIlleCTBa B
pacTBope

Knaccugukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
I'enernueckas cBs3b
HEOPraHMYECKUX BEIIECTB,
pas3INYHBIX KJIACCOB

Knaccudukanust XuMuuecknx
peaKkIuil B HEOPraHUYECKON 1
OpPraHUYecKO XMMHHU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB;
3aKOH COXpaHEeHUs U
IpeBpalleHHs SHEPTUH IPU
XUMHYECKHX PEaKIUIX

Cxkopoctb peakiuu. OOpaTumMblie
peakuyuy. XMMHUYECKOE
paBHOBeECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHre pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh XUMHYECKON
peaKIn

11

DNIEKTPOAUTHYECKAS
nuccounanusd. [lonstue o
BOI0poaHOM moka3arene (PH)
pactBopa. Peakiiuu HoHHOTO
oOMeHa. ['uaponus opranndeckux
Y HEOPTaHUYECKUX BEIECTB

12

OKHUCIIMTENIBLHO-
BOCCTAaHOBHUTEIbHBIC PEAKIIHH.
[TonsiTue 006 AIeKTpOIIH3E
pacIuiaBoB ¥ pacTBOPOB COJIEH

13

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHUI

14

MeTtamnsl, UX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHX deMeHToB JI. H.
MeHzeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O01IHe
dbuznyecKkue CBOCTBa METAIIOB

15

CnnaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH psift
HanpsHKEHUH METalIoB

16

XUMHYECKHE CBOMCTBA




BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJbIlUi, MarHui,
ATIOMHUHHI ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COCOUHEHUHU

18

XHUMHYeCcKre CBOMCTBA ITUHKA,
JKelle3a U UX COeTMHEHNHI

19

ITpakTrueckas padota Ne 2.
"Pemienue skCepuMeHTAIbHBIX
3a7a4 1mo reMe «Metauipi»"

20

HemeTamiel, ux MOJIOKEHUE B
[Tepuoauueckoii cucteme
XUMHYECKHX deMeHToB JI. H.
MeHnenneeBa 1 0COOCHHOCTHU
CTPOCHHUSI aTOMOB

21

dusnyecKue CBOKMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0pOJia, cephl, (hocdopa u
yriieposia)

22

XMUMHYECKHE CBOMCTBA
rajoreHoB, CEPbl U UX
COeTMHEHNN

23

XuMHuecKrue CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHUYECKUE CBOMCTBA yIiIepoa,




KPEMHUS U UX COCIMHEHUHN

25

[IpruMmeHeHne BaKHEUINX
HEMETAJUIOB U UX COCTMHEHUI

26

O00011eHrEe U cCUCTEMATU3 AL
3HaHuM 1Mo TeMe «HemeTamby.
Brruucienus no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHYECKUE PACUETHI

27

ITpaxTrueckas padota Ne 3.
«Perienue 3KCepuMEHTAIbHBIX
3a1a4 o reme "Hemeramisi"»

28

KoHTposbHas paboTta 1mo Temam
«Mertamiae» 1 «HemeTamis»

29

HeOpFaHI/IquKHe " OPraHUYCCKHUC
KHUCJIOTHI. HCOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

30

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHUYECKHUE COCTUHEHUS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Poinb xumuu B o0OecrieueHHN
AKOJIOTUYECKOW, SJHEPTreTUYECKOMN
U MHIIEBOH OE30ITaCHOCTH,
Pa3BUTUU MEAUIMHBI

32

[TpencraBienust 06 0OmUX




HAayYYHBIX ITpUHOHIIAX
MMPOMBIIIJICHHOT'O IMOJIYYCHHA
BaKHEHIIINX BCIICCTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUajoB

34 XuUMHS ¥ 370pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET






