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HOACHUTEJIbBHASA 3AIINCKA
[IporpaMmma 1O XMMHUU Ha YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS
paszpaborana Ha ocHoBe DenepanpHOro 3aKkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®enepanun», TpeOOBaHUN K pe3yabTaram
ocBoeHUsl (eaepanbHON 00pa30oBaTeNbHON MPOTPAMMBI  CPETHEr0 OOIIEeTo
o0pa3oBaHUs (DOIT CO0), pEACTaBICHHBIX B
denepanbHOM TOCYIapCTBEHHOM oOpazoBatenbHoM cTtangapre COO, c
yuétoM KoHueniuu mpenomaBaHus y4eOHOTO TIpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX oOpranusanusx Poccuiickort denepamnuu, peannu3yromux
OCHOBHBIE  OOpa3oBaTejbHbIE TMPOrPAMMbI, U OCHOBHBIX  IOJOXKEHUM
«Crparerun pazsutusi Bocnutanusi B Poccuiickoit denepanyi Ha NEPUOJ A0
2025 roga» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).
OCHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONPEACIICHUIO
oOmieit crtparerur OOydYeHMs, BOCIHUTAHUS MW Pa3BUTUSA OOYyYaIOIIUXCS
cpenctBamMu ydeOHOTO Tpeamera «Xumus» aist 10-11 kimaccoB Ha 6a3oBOM
YpPOBHE COCTaBWJIM  KOHUENTyaidbHble monoxkenus DI'OC  COO o
B3aMMOOOYCJIOBIIGHHOCTH IIeJIeH, comep:KaHus, pe3yJIbTaTOB OOyYCHHS W
TpeOoBaHUM K YPOBHIO MTOITOTOBKU BBIITYCKHUKOB.
XuMu4eckoe o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON OpraHU3alluu, SIBISETCS HEOThEMJIEMOW YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXKHT 3aBEPIIAIOIIMM OTallOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XUMHUYECKOro OOpa3oBaHUs. OTHU LEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MHUPOBO33PECHUS U OOIIEH
KYJIETYpbl 4YE€JIOBE€KAa, a TAKXKE JKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIECHHS K
CBOEMY 3JI0POBBIO U MIPUPOJHON cpene. Peanusyercs xumudeckoe oOpa3oBaHue
o0ydJaromuxcsi Ha YpPOBHE cpemHero oOmero oOpa3oBaHUS CpEICTBAMHU
ydyeOHOro mpeamera «XHUMHUS», COACP)KAaHHE W TMOCTPOCHHE KOTOPOTO
OTIPEJICJICHBl B TIPOTPaMMe TI0 XUMHH C YU4ETOM CHENU(UKN HAYKH XUMHH, €€
3HAUEHMs B MO3HAHUM MPUPOJIBI U B MaT€pUAIbHON KU3HU OOIIECTBA, a TAKXKe
¢ yu€toM oOmmuX Ieneld W TMPUHIUIIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMbl CpeaHero oOmero oobpasoBanus B Poccuiickoit
denepanuu.
XuUMHSL KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocolOyio poib B
COBPEMEHHOW IHMBWIM3AIlMK, B CO3JaHUM HOBOM 0a3pl MaTepuaIbHOU
KylbTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMHPOBAHHE PaAlMOHAIBHOIO
HAyYHOTO  MBINUJICHUS, B CO3/JaHHE IEJIOCTHOTO TMPEACTaBICHUS 00
OKpY>KaloIlleM MHpPE KaK O €JUHCTBE MPUPOABl U 4YEJIOBEKa, KOTOpOe
dbopMupyercsi B XMMUM Ha OCHOBE TMOHHUMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY>KaIOIIEro MUpa, OCO3HAHMS B3aUMOCBSI3U MEXK]Iy CTPOSHHUEM BEIIECTB, X
CBOMCTBaMU u BO3MOKHBIMH oOnacTsiMu MIPUMEHEHUSI.
TecHo B3aUMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS
cTajla HEOThEMJIEMON YacThI0 MHUPOBOM KYJIBTYypbl, HEOOXOAHUMBIM YCIOBHUEM
YCIEUTHOTO TPy/Aa W KM3HU KaXJ0oro uieHa odmiecTBa. CoBpeMeHHas XUMMS
KaK HayKa CO3MJarelibHasi, KaKk HayKa BBICOKMX TEXHOJOTHI HampaBiieHa Ha
pelieHre MI00aldbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA —
CBIPHEBOM, HHEPreTUYECKOM, MHIIEBOM, DKOJOTHYECKOM O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.



B cooTrBeTcTBUU C OOIIKMMHU HENSIMH U MPHUHLIUIIAMU CPETHETr0o OO0ILEero
oOpazoBanusa conepxkanue mpeamera «Xumus» (10-11 xmaccel, 0a30BBIi
YPOBEHb HU3Y4YEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO
NOJArOTOBKY  OOydYaloIIMXCS,  HEOOXOAMMYH0 MM Uil BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOUEHMS B JKH3Hb COLIMYMA,
OPOAODKEHHsS] 00pa3oBaHMsl B Pa3dWYHBIX OO0JACTAX, HE CBA3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocTaBisOmUMHA TIpeAMeTa «XUMHUSD» SBISIOTCA 0a30Bble KypChl —
«Opranndeckas xumus» U «OO0IIas ¥ HEOPTAaHMUYECKAsT XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpaHUsl KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAayKH:
CUCTEMA 3HAHHM MO0 HEOPTAHUUECKON XUMUU (C BKIIFOUEHHUEM 3HAHUH U3 00IIei
XUMUH) U OpraHudeckor XuMuu. @opMUpOBaHKE TaHHOM CUCTEMbI 3HAHUU MTPU
U3yUYeHUU TMpeaAMeTa oOecrneunBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETro
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa comepkanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOopraHuveckas XuMmus» chopMUpoOBaHa B MPOrpaMMe MO XMMHUU HA OCHOBE
CUCTEMHOI0 TNOJX0Ja K H3Y4YEHHIO Y4YeOHOro marepuaia U 0OyclIOBIIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUM HAa  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYECKOM XUMHH BELIECTBA
paccMarprBarOTCs HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX M DIEKTPOHHBIX
IpelCTaBIeHUd O CTpoeHuH BenlecTB. CBeieHHs 00 HM3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCI B PAa3sBUTUM — OT YNDIEBOAOPOAOB O CJOXKHBIX
OMOJOrMYEeCKH aKTHBHBIX CoelMHEeHHd. B Kypce opranumdyeckol Xumuu
HOJy4yaloT pa3BUTHE CQPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs TI€pPBOHAYAJIbHBIE MPEJACTABICHUS O XHUMHUYECKOM CBsI3H,
KJIaCCU(PHUKAIIMOHHBIX MPHU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
170.4 CTPOEHUS, 0 XUMUYECKOU peaKuuu.

[Ton HOBBIM yTIIOM 3peHusi B mpeaMmere «XuMus» 0a30BOro ypOBHS
paccMarpuBaeTCs M3YYCHHBIM Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs
TEOPETHUUECKUIl MaTepuand U (PaKTOJIOTMUYECKHE CBEICHHS O BEIIECTBaX U
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01as 1 HeopraHudeckas
XUMHS» 0O0ydarolUMCsl MPEeIOCTaBIsSIeTCsl BO3MOKHOCTh OCO3HATh 3HAu€HHUE
NEPUOAMYECKOrO 3aKOHa ¢ OOIIETEOPETUYECKUX U  METOI0JIOTMYECKUX
HO3UIHH, MTy0)ke MOHITh UCTOPUYECKOE M3MEHEHUE (DYHKIMI 3TOro 3aKoHa —
oT o0o0marore 10 00BSACHSIOIIEN u MPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMM O Ba)XKHEMINIMX BEIIECTBAX, MX COCTaBeE,
CTPOEHUH, CBOMCTBaX M NMPHUMEHEHUHU, & TAKXKE O XMMHUUYECKHUX PEAKIUAX, UX
CYIIHOCTH W 3aKOHOMEPHOCTSIX MpPOTEKaHusl JonoyiHserca B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMU COAEPKaHUS, HMEIOIIUMH KYJbTYpOJIOTUYECKUNA H
NPUKJIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3H
XUMHAHU C JIpyTUMH HAayKaMH, DPACKpbIBAIOT €€ pojib B IIO3HABAaTEIbHOM H
NPaKTUYECKON JESATEIbHOCTH Y€JI0BEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAKEHUS
K Ipoleccy TBOpYECTBa B O0OJaCTHM TEOPUM W MPAKTHUUECKUX MPUIOKEHHUM
XUMHH, TIOMOTAlOT BBIYCKHUKY OpPUEHTHPOBATbCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOiemMax, CBSI3aHHbIX C XHUMHEH, KPUTHUECKHU
OCMBICIIMBaTh HHGPOPMALUIO W TPUMEHSTh €€ IJIs TOIOJHECHUS] 3HAHHM,
pELIECHNs] HHTEIUIEKTYaJbHBIX M OJKCHEPUMEHTAIBHBIX HCCIEAOBATEIbCKAX



3amad. B 1menom copepikanue yueOHOro mpenMera «XuMus» JaHHOTO YPOBHS
U3y4YeHUs  OpPUEHTUpPOBAHO  Ha  (GopMUpOBaHHME y  OOyYaroIIUXCs
MHUPOBO33PEHYECKON OCHOBBI JIJIs TOHUMAaHUS GUIOCO(MCKUX HUJEH, TAKUX KaK:
MaTepuajibHOE E€IWHCTBO HEOPraHWYECKOr0o M  OpPraHUYeCKOro  Mupa,
00yCIIOBJIEHHOCTh ~ CBOWCTB  BEIIECTB HMX COCTAaBOM H  CTPOCHHUEM,
MO3HABAEMOCTh TMPHUPOJHBIX SBJICHUN MYyTEM OKCIEPUMEHTa U PpELICHUs
IPOTUBOPEUU MEXTY HOBBIMH (DAKTaMU M TEOPETHUECCKUMHU MPEANOCHUIKAMH,
OCO3HAHHME POJM XHMHHM B PEHICHUHM DKOJOTUUECKUX MpoOJeM, a Takke
npolsieM cOepekeHrs DHEPTreTUYECKUX PECYpPCOB, CHIPbs, CO3AaHUS HOBBIX
TEXHOJIOTUM 151 MaTrepuasosB.
B mnnane pemeHus 3amad BOCHHUTAHUSA, PAa3BUTHS U COLMATU3ALNU
00y4Jaronuxcsi MPUHSITHIE MPOTPAMMOM MO XHUMHH TMOAXOJbI K OINPEACICHUIO
COMEp)KaHMsI M TIOCTPOCHHS TpeaMeTa NPeryCcMarpuBarOT (OPMUPOBAHHE
YHUBEpCAIbHBIX YYEOHBIX JCHCTBUN, HMMEIONIMX 0a30BO€ 3HAYEHHE JUIs
Pa3ITUYHBIX BHJIOB JIEATEILHOCTH: PEIICHHS MNpoOJiieM, MOWCKa, aHalu3a |
00paboTku  uwH(OpMaUM, HEOOXOAUMBIX JUIsi MPUOOPETEHHUs  OIMbITA
IIPAKTUYECKOW W MCCIIEOBATEIILCKON JIESITEIbHOCTH, 3aHUMAIOLIEH BaKHOE
MECTO B MIO3HAHUU XUMUHU.
B mpaktuke mpemnomaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaKk M Ha YypOBHE CpEIHEro oOIero oOpa3oBaHus, MpH
ONpENICICHUH COJIEPKATEIBHON XapaKTEPUCTUKHU LeJed U3ydYeHUsl MpeaMera
HarpaBJIE€HUEM TIEPBOCTEIICHHON 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCA
dbopMUpOBaHHME OCHOB XWMHUYECKOM HayKd KaK oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOU JEATEIbHOCTH YeJIOBeKa M KakK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJAbTypbl. C METOAMYECKONM TOUKU 3PEHUS TaKOM
MOJAXOJ, K ONpPENeICHUI0 IeJed Uu3ydeHUs TMpeaMeTa SBISIETCS BIIOJHE
ONpaBJAaHHBIM.
CornacHo JaHHOM TOYKE 3pEHUS IMIABHBIMH LEJISIMU U3YUYEHUS MpeaMeTa
«XuAMUD Ha 6a3oBOM YPOBHE (10-11 KJL.) SABJISIFOTCSL:
dbopMuUpOBaHUE CHUCTEMbl XUMHUYECKHX 3HAHUW KakK BaKHEUIIEH
COCTaBJSIFOLICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOWU
JexaTr KIIOUYeBbIe MOHATHA, (YyHIaMEHTaJbHbIE 3aKOHBI UM TEOPUU XHUMHH,
OCBOCHHE $3bIKA HAyKH, YCBOEHHUE M IIOHMMAHHE CYIIHOCTU JIOCTYIHBIX
0000111eHNiT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH X
pa3BUTHUS u CTaHOBJICHHS;
dbopMupoBaHUE U Ppa3BUTHE TPEACTABICHUNA O HAy4YHBIX MeETOoAax
MO3HAHUS BEMIECTB M XUMUYECKUX PEAKIIHM, HEOOXOMUMBIX I PUOOPETCHHUS
YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUHN, UMEIOIITUX
MECTO B  NOpUPOAE, B  MNPAKTUYECKOM W  TMOBCEAHECBHOW  KU3HU;
pa3BUTHE YMEHMM M  CHOCOOOB  JIEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOZICHNEM M OOBSICHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COOIIOICHHEM
paBUI 0€301acHOro oOpareHust c BEILIECTBAMU.
Hapsimy ¢ »Tum, copepkarenbHas XapakTEpUCTUKa LeIed | 3aaady
W3y4YeHUs MpeaMeTa B MporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHpPOBaHA B
COOTBETCTBHM C HOBBIMU NPHOPUTETAMHU B CHUCTEME CPEIHEro OOIIero
obOpazoBanusa. CerofHsi B MpenojaBaHud XUMUU B OOJIbIIEH CTENEHH OTAAETCS
IOPENNOYTeHUEe  NPAKTUYECKOW  KOMIIOHEHTE  COAEpX aHus  OOydyeHwus,
OpUEHTHUPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHOM



OpraHu3alliM, BIAACIONIET0 HE HA0OpOM 3HAaHMHA, a (yHKIHOHAIHHOM
rPaMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHMSIMHU AKTHUBHOTO IOJTYYCHHS
3HAHHUM U NIPUMEHEHHS UX B PEAIIbHOW KU3HU JIJIA B cBa3u ¢ atum 1pu
W3y4YEHUU TIpeaMeTa «XUMUs» JOMUHUPYIOIIEE 3HaUeHUE MPUOOPETAIOT TaKue
eI u 3a/1a4u, KaK:

afganTanys oOydYarIIuXcs K YCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (GOpPMHpPOBAHWE WHTEIUICKTYalbHO pPAa3BUTON JUYHOCTH, TOTOBOM K

caM0o0oOpa30BaHUI0,  COTPYAHUYECTBY,  CAMOCTOSITEIbHOMY  TNPUHATHIO
IPaMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBSI3aHHBIX C
BEIIECTBAMU u ux PUMEHEHUEM;

dbopMupoBaHue y O0OydYaIONIMXCS KIIFOUEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIIUI), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE ISl Pa3IUYHBIX BHJIOB
NESTENBPHOCTH: pElieHus mpolieM, TOWCKa, aHaimu3a U 00pabOTKH
uHpopManuu, HEOOXOMUMBIX JJISI TNPUOOPETEHHUS OIbITa JAEATEIbHOCTH,
KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUM XMMUH, & TaK¥Ke JIJISl OLIEHKHU C
NO3UIUNA SKOJIOTMUECKOM O€30MacCHOCTH XapakTepa BIUSHHUS BELIECTB MU
XUMUYECKHUX MPOLECCOB HAa OPraHU3M YeJIOBeKa U MPUPOIHYIO CpEmy;

pa3BUTHUE  TO3HABATEJIbHBIX  WHTEPECOB,  MHTEIUICKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEM OOydYaromMXCs: CIHOCOOHOCTH CaMOCTOSITEIEHO
npuoOpeTarb HOBBIC 3HAHUS 10 XUMHU B COOTBETCTBUM C >KW3HEHHBIMU
NOTPEeOHOCTSIMU, HCTOIb30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIsl TIOMCKa W aHanu3a Y4yeOHOM U Hay4YHO-NONYJISpHOW HHGOpMALIH
XUMHUYECKOTO COAEPKAHUS; dbopMupoBaHue u pa3BUTHE y
oOyuJaromumxcs aCCOIMaTUBHOTO u JIOTUYECKOTO MBIIICHMUS,
HAOIOAATeTLHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, MPHU IJIAHUPOBAHWU U MPOBEJAECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHHE y OOyYaroumxcs yOeKAEHHOCTH B TyMaHHCTHYECKOM
HANPABIICHHOCTH XUMHUH, €€ BaXKHOU pPOJIM B PEIICHUH TI00ATBHBIX MPOOIeM
palMOHAILHOTO MPUPOIOTIOIB30BaHMS, TTOTIOTHEHUS YHEPTETUUECKUX PECYPCOB
U COXpaHEHHS TPHUPOMHOTO PABHOBECHSA, OCO3HAHUS HEOOXOJUMOCTH
OEpeKHOTO OTHOIIEGHHMS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TakKke
IPUOOPETEHHS OMbITa HMCIOJIB30BAHUS TONYYEHHBIX 3HAHUWA JUISI TPUHATHS
IPaMOTHBIX penieHui B CUTyaIUsIX, CBSI3aHHBIX c
XUMUYECKUMHU SIBIICHUSIMH.

B ydebHoM muiaHe cpemaHero oOiiero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOro ypoOBHS BXOAUT B COCTaB MpeaMeTHouW obmactu «EcTtecTBeHHO-
Hay4HbIe MpeaMeTh. O0IIee YUCI0 YacoB, OTBEAEHHBIX IJI1 U3yUYCHUSI XUMUH,
Ha 6a30BOM ypOBHE cpeHero obiero oopazoBanus, cocrapiser 68 yacos: B 10
kiacce — 34 yaca (1 gac B Hepenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).

COJEP KXAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMMUSA

Teoperuyeckue OCHOBHI OPraHUYECKON XUMHHU

[Ipenmer opraHudeckor XWUMUU: €€ BO3HUKHOBEHHE, PAa3BUTHE U
3HAQUEHHE B TOJIyYEHHWU HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpOSHUS
oprannueckux coenuHeHuid A. M. byTmiepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrpykTypHble (OPMYJIBI OPraHUYECKHX BEIIECTB. [OMOJIOTHS, H30MEpHs.



XHWMHUYECKAs CBSI3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KpaTHBIC
CBSI3U.

[IpencraBnenne o0  Ki1accu(pUKalMM ~ OPraHUYECKUX  BEILECTB.
Homenkiarypa opraHnueckux coeJMHEHUN (CUCTeMaTUYeCcKasi) U TPUBUAJIbHBIE
Ha3BaHWsA BAKHEMIIMX IPEIACTABUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METO/Bl M3YYEHHS BEIIECTB M UX IMPEBPALCHUN:
O3HaKOMJICHHE C O0pa3llaMl OpPraHMYECKHUX BELIECTB U MarepuajaMd Ha HX
OCHOBE, MOJEJIUPOBAHUE MOJIEKYJl OpPraHUYEeCKHUX BEUIECTB, HAOIIOACHUE U
OIIMCAaHHWE JEMOHCTPALMOHHBIX OIBITOB II0 INPEBPALICHUIO OPraHUYECKUX
BEUIECTB [IPU HarpeBaHuu (I1aBieHUe, 0OyIIIMBaHUE U TOPEHUE).

YrieBonopoasl

AJIKaHbI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH
— MpOCTEUIINe MPEICTABUTENN AJIKAHOB: (U3NYECKHE U XMUMHYECKHE
CBOMCTBa (peakUUU 3aMEIlEeHUs U TOPEHHUs), HAXOXKJIEHUE B MPUPOJE,

IIOJIyYEHHUE 51 IIPUMEHEHHUE.
AJIKEHBI: COCTaB U CTPOEHWE, TOMOJOTHYECKHU PAA. DTUIEH H
OPONWIEH — TMPOCTEHUIINE MPEICTABUTENN AaJKeHOB: (PU3MUECKue u

XUMUYECKUE CBOMCTBA (peakiMy TUAPUPOBAHUS, TaJOr€HUPOBAHMUS,
TUApaTalvy, OKUCIEHUS U MOJIMMEPU3ALUH), OTYyYEHUE U IPUMEHEHHUE.
Ankanuensl: Oyramuen-1,3 u wmetwnOyrtagueH-1,3: cTpoeHue,
BaXKHEWIIIME XUMUYECKHE CBOMCTBA (peakuusi MOJUMEpU3AlUN).
[Tonyuenue CUHTETUYECKOTO KayuyyKa U PE3UHBI.
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKHUI Psi.
ALleTWIEH — NPOCTEHIINN MPEACTABUTEND AJKHUHOB: COCTaB, CTPOEHUE,
¢usznyeckue W XMMUYECKHE CBOMCTBAa (peakluu TUAPUPOBAHUS,
rajJjloreHUpOBaHUs, TUAPATALMU, TOPEHUs ), MOJYyUYEHUE U NMPUMEHEHHE.
Apensl. benszon: coctaB, cTpoeHue, GU3MYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuy TajJOT€HUPOBAHMS W HUTPOBAHMS), MOJIYyYEHUE U
npumenenue.Tonyon: cocmae, cmpoenue, Quauyeckue U XuMuyecKue
ceoticmea (peakyuu 2ano2eHupoOsanusi U HUMPOBAHUS), NOTYYeHUue U
npumenenue. TOKCHMHOCTh ~ apeHOB. [eHeTnyeckass CBSI3b  MEXKIY
yIJIEBOAOPOJAMHU, NPHUHAMJEKAIIMMH K  Pa3IMYHBIM  KjaccaM.
[Ipupoanpie UCTOUHMKH yriIeBOnOponoB. [IpupomgHeli Ta3 wu
nonyTHele He(TsaHble Ta3pl. HedTh m e€ npoucxoxaenue. CrnocoObl
nepepadoTKu HeTH: NepEeroHkKa, KPEKUHT (TepMHYECKHIA,
KaTaauTuueckuit), nuponus. IlpogykTsl mnepepaboTku HedTH, UX
NpPUMEHEHUE B TPOMBINIIEHHOCTH U B ObiTy. Kamennsiii yroms u
IPOAYKTHI ero nepepadoTKu.
OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYE€HHS BEIIECTB M HMX IPEBpPALICHUM:
03HAKOMJIEHHE C 00pa3laMu IJIACTMACC, KAyYyKOB M PE3UHbI, KOJUIEKIIUU
«Heptp» u «VYromp», MOAENIUpPOBaHHWE MOJIEKYJ YIJIEBOJOPOIOB U
rajoreHONpPOU3BOIHbBIX, IPOBEECHNE NPAKTHYECKONW PAaOOTHI: MOTYUYEHUE
ATUJICHA u W3y4YECHUE €ro CBOWCTB.
Pacuértnnie 3aJ1a4M
Bbluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOIHOTO BEIECTBA WM MPOAYKTa PEAKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB
WIH IPOAYKTOB peaKIum).




Kucaoponcoaep:xammue OpraHn4ecKue coeIMHEeHU S

npe/ebHbIe OJJTHOATOMHBIC CITUPTHI. METaHOJ U ATAHOJI: CTPOCHHUE,
busnueckne W XMUMHYECKHME CBOWCTBAa (pEakiuu C aKTUBHBIMU
MeTaJlJlaMH, TAJIOT€HOBOJIOPOJIaMU, TOpeHue), MpuMeHeHue. Bonopoaubie
CBSA3U MEXAY MOJIEKYJaMU CHUPTOB. JlelicTBUE METaHOJIa U 3TaHOJa Ha
OpraHu3M YeJIOBeKa.

MHOroaroMHble COUPTHI. JTUJIIECHIJIMKOIb U IJIULEPUH: CTPOEHUE,
dbu3nYecKrue U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
METaJJJaMH, KaueCTBEHHAasl pEeaKUHusi Ha MHOTOATOMHbBIE CIHUPTHI).
eiicteue Ha opraHusM d4enoBeka. [IpumMeHeHue I1muepuHa U
STUJIEHIITUKOJIA.

deHoJI:  CTPOCHHE MOJICKY/bl, (PU3NYECKHUEe U XHUMHUYECKHE
coiictBa.  Tokcmunocte  (denoma.  [Ipumenenue  (enomna.
Anbaeruabl U kemouwvl. DopManbAErui, aueTalbJerujl: CTPOCHHUE,
dbusnueckue u XMMHYECKHE CBOWCTBAa (pEaKkIWM OKHUCJICHHUS U
BOCCTAHOBJICHUS, KAU€CTBEHHbBIC PEAKIIMH), TOJyYEeHHUE U MPUMEHEHUE.
OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAA W
YKCyCHasi KHUCJOTBI: CTpO€HHe, (PU3NUecKue M XHUMHYECKHE CBOMCTBa
(cBoiicTBa, 0OmMe [UIsi Kjacca KHUCJIOT, peakinus dSTepuUKAINN),
nojiydeHue u mnpumeHeHue. CTreapuHOBash W OJICMHOBAsT KUCIOTHI Kak
MPEICTAaBUTENIA BBICIIUX KapOOHOBBIX KUCJIOT. MblTa KaK COJU BBICIINX
KapOOHOBBIX KHCJIOT, 1504 MOIO1IIee JICUCTBUE.
Crnoxuble 3(QUpbl KaKk MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbiX 3hupoB. XKupel. ['uaponusz >xkupoB. IIpumMeHeHHE KUPOB.
buonornueckas poib YKUPOB.

VYrneBoasl: cocTaB, KiaccuduKkaius yIjiaeBoAOB (MOHO-, JHU- U
nosmcaxapuibl). [J0Ko3a — MpoCTeHImmMii MOHOCaXapu: OCOOCHHOCTH
CTPOEHHUS  MOJIEKYNbl, (Qu3nueckue W  XUMHUYECKHE  CBOMCTBa
(B3aumoneiictBue ¢ rugapokcugom wmeau(ll), oxkucieHne amMMHUAYHBIM
pactBopoMm okcuaa cepeodpa(l), BoccTaHOBIeHHE, OpPOKEHUE IIIIOKO3BI),
HAaXOXJEHWEe B TPHUpPONE, NPUMEHEHHE, OHOJIOTHYECKass  POJib.
doToCHUHTE3. ®dpykTo3a KaK U30Mep TJTIOKO3BI.

KpaxMan u uemnrono3a Kak NpUpONHbIE mNonumepsl. CTpoeHue
KpaxMajia W I1eurono3bl. dusnueckne W XUMUYECKHE CBOMCTBA
KpaxMana  (THMApOJIM3,  KAueCTBEHHAass  peaklusi C  HOAOM).
DKCIEPUMEHTAIbHBIE METO/bl M3Yy4YEeHHUsS] BEIIECTB W MX IPEBpaAICHUN:
poOBeJIeHNEe, HAONIOIEHNEe M ONHUCAHHWE JASMOHCTPAIMOHHBIX OIBITOB:
TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIHUH OJHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcugoM Meau(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aumoneiictBue ruiepuHa c¢ ruapokcuaoMm Menau(Il)), ampaerumon
(OKHCIIEHHEe aMMHUaYHBIM pacTBOpoM okcupaa cepedpa(l) u ruapoxcuaoMm
menu(Il), B3aumomelcTBME  Kpaxmaiga €  HOJIOM), IIPOBEIACHHUE
MPAKTUYECKOW paboThl: CBOMCTBA pAacTBOpa YKCYCHOM  KHCIOTHI.
Pacuértnnie 3aJ1a4M.
Boluucnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJINYECTBA UCXOJTHOTO BEIIECTBA WJIU MPOAYKTA PEAKIIUH 110 U3BECTHBIM
Macce, OOBbEMY, KOJIMYECTBY OJHOTO W3 WCXOAHBIX BEIIECTB WU
IPOAYKTOB peaKIuH).



A3oTconepikalue OpraHu4ecKue coeJMHeHUs.

AMMHOKHUCIIOTHI KaKk aM(OTEPHBIC OPTAaHUYECKUE COCTUHEHUS.
du3nyecKre U XUMHUYECKHE CBOMCTBa aMUHOKHUCIIOT (Ha PUMEPE
mIUIuHa). bruonornyeckoe 3HaueHNE aMHMHOKHUCIIOT. [lenTuapl.

benku kak npupoHbIe BEICOKOMOIEKYISAPHBIE COEAUHEHUS.
[lepBuuHas, BTOpUYHAs U TPETUYHASI CTPYKTypa OCJIKOB. XMMUYECKHUE
CBOMCTBA OETKOB: THIPOIIN3, IEHATYpaIlsl, KAueCTBEHHbIC PEAKIINH HA
OeJKU.

OKCIEPUMEHTAJIbHBIE METObI U3yUEHHUS BEIIECTB U UX NPEBPAICHUIN:
HaOJIIO/ICHHNE U ONKMCaHUEe JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpaIlus
OeTTKOB MpU HArPEBaHUH, IIBETHBIC PEAKIINH OCITKOB.
BbicOKOMOJIEKYJISIPHBIE COEINHEHUSA

OCHOBHbIE MTOHATHS XUMUU BBICOKOMOJIEKYIISIPHBIX COECAMHEHUMN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MMOJTUMEPU3ALNH,
cpenssisi MoJieKyJsipHas Macca. OCHOBHbIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN — TOJIMMEpU3aLus 1
MTOJIMKOHICHCALIHSL.

DKCIEPUMEHTAIbHBIC METOJIBl M3YUE€HUS BEUIECTB U UX MPEBPALICHUI:
O3HAKOMJIEHHE ¢ 00pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, KayqyKOB.

MexnpeameTrHbie CBA3H.

Peanuzanus MexnpeaMeTHbIX CBA3EU PU U3YYEHUU OPraHUYECKOU
xumuu B 10 Kiacce oCyImecTBISIETCs Yepe3 UCTIONh30BaHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MOHITUHN, TaK U MOHITUH, SBIISIOITUXCS
CHUCTEMHBIMU JIJI OTAEJIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0m1ue ecTeCTBEHHO-HAYYHbIE TTOHSATUS: SIBJICHUE, HAyUYHbIN (PaKT,
TUI0TEe3a, 3aKOH, TEOpHsl, aHAIIN3, CUHTE3, KIacCUpUKAIIHS,
NEPUOANYHOCTD, HAOIIOAECHUE, U3MEPEHHE, IKCTIEPUMEHT,
MOJEIUPOBAHUE.

duznka: MaTepus, SHEPrUs, Macca, aToM, dJIEKTPOH, MOJIEKYJIA,
HPHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperarHoe
COCTOSIHUE BeIlleCTBa, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.
buonorus: kinerka, opranusm, 6nocdepa, oOMeH BEIIECTB B OPraHU3ME,
(doTocuHTEe3, OMOIOrMYECKH aKTUBHbBIE BEIIECTBA (OEJIKH, YITIEBOIbI,
KUPBI, GEPMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MOJE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: NUIIEBbIC NPOIYKThI, OCHOBBI PAllMOHAIBLHOTO
MUTAHUS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE
Mpenaparbl, MATEpUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMHH
XHUMHUYECKUH IIEMEHT. ATOM. fI1po aToMa, U30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHIeCKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpPOUTAIH, S-,
p-, d- anemenThl. OCOOEHHOCTH pacipeesIeHHs JIEKTPOHOB 10
opOuTaIsIM B aTOMaXx 3JIEMEHTOB MEPBHIX YETHIPEX IEPHOIOB.
DNeKTpOHHAsI KOH(PUTYpaIKs aTOMOB.



[Iepuognueckuii 3axoH U [lepuoguueckas cucrema XUuMHIECKUX
anemeHToB I. 1. MenneneeBa. CB3b NEPUOIMYECKOTO 3aKOHA U
[Tepuonnueckol cuctembl xumMuueckux aneMeHToB /1. 1. Menaeneena ¢
COBPEMEHHOW TEOpHUEN CTPOCHUSI aTOMOB. 3AKOHOMEPHOCTH NU3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB ¥ 00pa3yeMbIX HMH MPOCTHIX U
CJIOYKHBIX BEUIECTB MO rPyIIaM U NEPUoJaM. 3HAYEHUE NEPUOINYECKOTO
3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BeniecTBa. XUMUYECKas CBsA3b. BUbl XUMHUUECKOM CBSI3U
(KOBaJICHTHAs1 HETIOJISIPHAS U MOJISIpHAs, MOHHAS, METAJINYECKas ).
Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMHYECKOM CBS3U (OOMEHHBIM
U JOHOPHO-aKIeNTOpHbIN). BonoponHas cBsi3b. BaleHTHOCTD.
DNEeKTpOOTPULATENBHOCTh. CTeneHb OKUCIICHUS. IOHBI: KATHOHBI U
AHHOHBIL.

BemecTBa MOJEKYJIAPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK.
3aBHCHUMOCTh CBOKCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.
[ToHsTHE O QUCTIEpPCHBIX cucTeMax. MICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBast 107151 BelecTBa B pacTBOPE.

Knaccudukamnus neopranndeckux coenunennii. Homenknarypa
HEOPraHMYECKHX BElIEeCTB. | eHeTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, IPUHAJICKANX K PA3IMYHBIM KJIACCAM.

Xumudeckas peakuus. Kinaccudukaius XuMAYECKUX Peakivil B
HEOPraHNUYECKON U OPraHNYECKOW XUMUH. 3aKOH COXPAHEHHS MaCChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKHUX
peaKuusx.

CKopocCTh peakiyu, e€ 3aBUCUMOCTD OT Pa3IUYHbIX (PaKTOPOB.
OO6parumeble peakiuu. XuMudeckoe paBHoBecue. DakTopsl, BIUSAIOMINE
Ha COCTOsIHME XUMHUYeCKoro pasHosecus. IIpunnun Jle [larense.
OnexTpoauTudeckas agucconuarnus. CuiabHbIe U cIa0ble AIEKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHAas, NIEIOYHAS.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJIBl M3YUE€HUS BEUIECTB U UX MPEBPALICHUI:
nemoHcTpanus Tabnuil «[lepuonnyeckasi cucreMa XUMHUYECKUX
anemeHTOB 1. . MenneneeBay, n3ydeHrue MOAENEN KPUCTAILUINYECKUAX
pemETOK, HAOIIOIEHUE U OMMMCAHKE IEMOHCTPAITMOHHBIX U
Ja00paTOPHBIX OMBITOB (Pa3IOKEHUE TIEPOKCHUIA BOIOPO/IA B
MIPUCYTCTBUH KaTaJIM3aTOPA, ONPEIEIICHUE CPEIbl PACTBOPOB BEILECTB C
MOMOUIBI0 YHUBEPCATBHOTO UHIMKATOPA, PEaKIMi HOHHOTO 0OMEHa),
POBEJICHNE TPAKTUIECKON padboThl « BiusiHue pa3nuyHbix (hakTOpoB HA
CKOPOCTh XUMUYECKON PEAKIINNY.

Pacuérnrle 3agaun

Pacu€rel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE
TEPMOXUMHYECKUE PACYETHI, PACYETHI C UCIIOJIb30BAHUEM ITOHSITHUSA
«MaccoBas J0JIs BEUIECTBAY.

Heoprannyeckas xumus

Hewmerael. [lonoxxenue Hemeraiios B Ilepuoguueckoii cucreme
xuMuueckux aemeHToB . 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS
atoMoB. PHU3NYECKUE CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIIOB



(Ha mpuMepe KUciopozaa, cepsl, pocdopa u yriepona).
XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TaJIOT€HOB, CEPBI,
azoTta, ¢pocdopa, yreposa u KpEMHHUS) U UX COSAMHEHUH (OKCUIOB,
KHUCIIOPOICOAECPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN ).
[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCAUHECHUM.
Meramel. [Tomoxenue metaiuioB B [lepuoanueckoit cucreme
xuMudeckux deMmeHToB JI. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000J04YeK aTOMOB MeTasuioB. O0mMe puznyeckue
cBolicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMUYECKUN PSJT
HaIpsKEHUN METAJIIOB.
XUMUYECKUE CBOMCTBA BaXKHENIIINX METAIIOB (HATpHil, Kalaui,
KaJIbIINI, MarHui, aJJIOMUHHM, [IUHK, XPOM, KEJIE30, ME/b) U UX
COEIMHEHUN.
O6mue crnocoObl mosty4eHus: MeTamioB. [Ipumenenue MeTamioB B ObITY
Y TEXHHUKE.
DKCIEPUMEHTAIbHBIE METOJIBI M3YUE€HUS BEUIECTB U UX MPEBPALCHUI:
W3YyYCHHE KOJUTIEKINH « MeTasuibl ¥ CIUIaBbl», 00pa3Ii0oB HEMETAJUIOB,
pelIeHne 3KCIepUMEHTANIbHBIX 3aa4, HAOII0IeHUE U OTICaHue
JIEMOHCTPAIIMOHHBIX U JJAa0OPATOPHBIX OIBITOB (B3aUMO/ICHCTBHUE
TUJIPOKCHUJIA ATIOMUHUS C pACTBOPAMH KHCJIOT U IIEJIOYEN, KAU€CTBEHHBIE
peaKuuy Ha KaTHOHBI METAJLJIOB).
Pacuértnnle 3agaun.
Pacuérrr Macchl BemiecTBa win 00bEMa ra3oB M0 H3BECTHOMY KOJTHYECTBY
BEIIECTBA, MACCE WM 00bEMY OJTHOTO U3 YUaCTBYIOLIUX B PEAKI[UU
BEIIECTB, pacuéThl Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOTYKTOB
pEeaKurun, €CIIA OHO U3 BEIIECTB UMEET NPUMECH.
XuMHS U KU3HD

Ponb xumum B 00ecrieYeHuU SKOIOTHUECKOM, SHEPTETUUECKOMN U
MUIIEBOW 0€30MaCHOCTH, pa3BUTUN MEAUITUHBL. [IoHATHE O HAyUHBIX
METOAaX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIUH.
[Ipencrasnenust 06 OOITUX HAYYHBIX IPUHITUTIAX POMBIIIICHHOTO
MOJTYYEHUSI B&XKHEUIIINX BEUIECTB.
YenoBek B MUPE BELIECTB U MAaTEPUAJIOB: BAXKHENIINE CTPOUTEIIbHBIE
MaTrepuaibl, KOHCTPYKIIMOHHBIE MAaTEPUAJIbI, KPACKH, CTEKIIO, KEpaAMUKa,
MaTepUaIIbI JJIs SJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI0OpEHHUS.
XUMHUS ¥ 310POBbE YEJIOBEKA: IIPABUIIA UCITOJIb30BaHUs JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 6€30MacHOTO UCIIOIb30BaHUS NIPenapaToB ObBITOBOM
XVMMWH B MIOBCETHEBHOW KU3HU.
MexnpenMmeTHbIe CBA3U

Peanuzanus MmexxnpeMeTHBIX CBA3EH NpU U3YYEHUH OOIIEeH U
HEOpPraHU4eCKoM XuMuM B 11 Kacce oCyIecTBISIETCS Yepes
UCIIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHIATHM, TaK U
MOHSATHUH, SBJISIOIINXCS CUCTEMHBIMU JJISI OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYy4YHOI'0 IIMKJIA.
OO011ue ecTeCTBEeHHO-HAyUHbIE MTOHATHS: HAyYHbIN (haKT, TUIIOTE3a,
3aKOH, TEOPHS, aHAIN3, CHHTE3, KilacCu(uKaIus, IepUOANIHOCTb,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, SBJICHUE.



du3nka: MaTepusi, SHEPrusi, Macca, aToM, JEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUCCKUI YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NMUECKUE
BEJIMYUHBI U €AMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.
buonorus: kierka, opranusm, SJKOcucTeMa, brnocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIECTB B OpraHU3MeE.
['eorpadusi: MuHepabl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOITaeMBbIE,
TOTUTMBO, PECYPCHI.
TexHonorusa: XUMHUYeCKasi IPOMBIIUIEHHOCTh, METAJLTYPIrusl,
MPOU3BOCTBO CTPOUTEIIHLHBIX MAaTEPUAJIOB, CETLCKOXO3IMCTBEHHOE
MIPOU3BOJICTBO, MHIIEBAs MPOMBIIUICHHOCTb, (papMarieBTu4IecKast
MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX MPENapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaT€PUAIIOB, AIIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH

[INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA ITPOT'PAMMBI
10 XMMHNUN HA FA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMUHOCTHBIE PE3VYJIBTATHI
®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00y4JaroyMHCs TTPOrpaMM CpeTHEro 00I1Iero oOpa3oBaHus
(JIMYHOCTHBIM, METAIIPEAMETHBIM U IIpeAMETHBIM). HayuHo-
METOJUYECKOM OCHOBOM /i1 pa3pabO0TKU IJIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHHMS IIPOrpaMM CpEHEro 00IIero o0pa3oBaHus SIBISICTCS
CHUCTEMHO-/IeATEIbHOCTHBIN MOIXO0.
B cooTBeTCTBUHU € CHCTEMHO-AESTENLHOCTHBIM MTOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX Pe3y/IbTaTOB OCBOCHUS MpeAMeTa « XUMUS» Ha YPOBHE
cpemHero oo1ero 00pa3oBaHUs BBIJEICHBI CISIYIONINE COCTABISIONINE:
0CO3HaHHME 00YYAOITUMUCS POCCUNCKOMN TpaKJaHCKON HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIICHUIO;
HaJU4Yue MOTUBALIMM K 00yUYCHUIO;

1eJICHAPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUN

JUYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPATULIUMA
0a30BOI1 HAYKU XUMHH;
TOTOBHOCTh M CLIOCOOHOCTH O0YUYArOITUXCsI PYKOBOJICTBOBAThCSI B CBOCH
JEATEeIIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, IPUCYIIIMMU
I[EJIOCTHOM CUCTEME XUMHYECKOTO 00pa30BaHUs;
HAJIMYKE MMPABOCO3HAHUS SKOJIOTHUECKON KYIbTYPBI U CITIOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTH )KU3HCHHBIC TJIAHBI.
JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETA « XUMHUS» TOCTUTAIOTCS B
€IMHCTBE YYEOHOUM M BOCIIUTATEILHON JEATEIbHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU U UJieallaMi POCCUMCKOTO IPa)KJaHCKOTO 00IIeCTBa,
NPUHATHIMH B OOIIECTBE HOPMaMH U TIpaBUIaMU TIOBEICHUS,
CIIOCOOCTBYIOIIMMH MPOIIecCCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH OOYyJAFOIITIXCS.
JIngHOCTHBIE PE3yJabTaThl OCBOCHUS MPEaMETa « XUMUS» OTPAKAIOT
c(hopMHUPOBAHHOCTH OIBITA ITO3HABATEIHLHON M MIPAKTHUCCKOM
NEeSATeIbHOCTH 00YUYaroIINXCs 10 peaanu3aliuy MPUHATHIX B 00IIIECTBE



LEHHOCTEM, B TOM YHUCJIE B YaCTH:

1) TrpaxkKaaHCKOro BOCIMTAHMA:
OCO3HAHUS 00yYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEM, YBOXKCHUS K 3aKOHY U MPABOTIOPSJIKY;
MPEACTABIEHHUS O COLMAJIbHBIX HOPMAX U MPABHIIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JAEATEIbHOCTH MPH CO3IAHUU
y4eOHBIX MTPOEKTOB, PEIICHUN YUEOHBIX U MTO3HABATEIHHBIX 3a/a4,
BBITIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;
CITIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIHU3E PA3TMYHBIX BHIOB Y4eOHOM
NEeSATeNIbHOCTH;
2) NaTpUOTHYECKOr0 BOCIIUTAHUSA:
[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUUECKOMY Y HayYHOMY HaCJIEAUIO
OTEUYECTBEHHON XUMUM;
YBaXKEHUSI K MTPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU U MTPAKTHUUECKOTO
MPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, UTO JOCTHKEHUSI HAYKU €CTh
pe3yNbTaT JIUTEIbHBIX HAOMIOACHUN, KPOMTOTIUBBIX
HKCIIEPUMEHTAIBHBIX OUCKOB, MOCTOSHHOTO TPY/la YYEHBIX U MPAKTHKOB;
WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IMOJIYUYCHUH U TIOCIIEAYIOIIEM
aHanu3e nHMOPMAITNH O TIEPETOBBIX TOCTUKEHUSIX COBPEMEHHOMN
OTE€YECTBCHHON XUMUH;
3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:
HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBECHNS,
CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIEC C XUMHYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
TOTOBHOCTH OLICHHBATh CBOE MOBEJIEHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C
MO3UIINI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI
ATUX MOCTYTKOB,;
4) gopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:
MMOHUMAaHMUSI IIEHHOCTEH 3/I0pOBOT0 U O€30MaCHOr0 00pa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3UYECKOMY U TICUXHUYECKOMY 310POBBIO;
coOroieHus mpaBuil 6€30MacHOro 0OpaIeHus C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYAOBOU ACATEIBHOCTH;
MOHUMAaHHUS IEHHOCTH MPaBWJI HHAUBUYAIbHOTO U KOJUIEKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU
OCO3HAHMS MOCIEACTBUN U HENPUSITUS BPEIHBIX MPUBBIUYEK
(ynotpeOeHust aJikorois, HAPKOTUKOB, KypEHHUs );
5) Tpy10BOr0 BOCIIMTAHUSA:
KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIeI0BATEIbCKON
NEeSITETHLHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOM U JPYTHX BUIAX
NEeSATeNIbHOCTH;
YCTAHOBKHM Ha aKTUBHOE y4acCTUE B PEUICHUU MPAKTUYECKUX 3a7a4
COITMaJILHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);
WHTEpECca K MPaKTUIECKOMY U3YUCHHIO Tpodeccuit pa3nuuHoro pona, B
TOM YMCJI€ Ha OCHOBE MPUMEHEHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXXEHUS K TPYAY, JIOASIM TPYZa U pe3yibTaraM TPYI0BOU
NEeSATeNIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHMBUIYaIbHOU TPACKTOPUU
oOpazoBaHus, Oyayien mpodeccuu 1 peann3aini COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUH, UHTEPECOB U OTPEOHOCTEH 00IIEeCTRa;

6) 3K0JIOrM4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH 11€1€CO00pa3HOTO OTHOLIECHUSI K IPUPOJIE, KAK UCTOUYHUKY
CYIIIECTBOBaHHUS )KM3HH Ha 3eMJIE;

MOHUMAaHHUS TII00AJLHOTO XapaKTepa HKOJIOTMYECKUX MPoOJieM, BIUSHUS
HKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE TPUPOAHON U COLIMATBHOMN
Cpenpl;

OCO3HAHUS HEOOXOMMMOCTH UCTIONH30BAHUS JOCTIKCHUM XUMUU IS
pelIeHusI BOMPOCOB PAIMOHAIBLHOTO MPUPOAOTIOIH30BAHUS,

AKTUBHOIO HEMPUATHS I€MCTBUM, TPUHOCAIIUX BPEJ OKPYKAFOIIECH
MPUPOJHON Cpejie, YMEHHUs MPOTrHO3UPOBATH HEOIArONPUSTHBIE
HKOJIOTMYECKHE MOCIEICTBUS MPEANTPUHUMAEMbBIX JEHCTBUI U
MpEeA0TBPAIATh UX;

HaJIMYUsl PA3BUTOrO KOJIOTUUECKOTO MBIIIJIEHHUS, SKOJIOTHYECKON
KYJIETYPBbI, OTBITA ICSITEIbHOCTH AKOJIOTMYECKON HAIIPaBIECHHOCTH,
YMEHHUSI pyKOBOJICTBOBAThCSI UMU B O3HABATEIbHOW, KOMMYHUKATUBHOMN
U COITMAJIbHOM MPaKTUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSITH HJICOJIOTHH XeMOGhoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUS CHeu(UKN XUMHUH KaK HAyKH, OCO3HaHMs €€ POJv B
dbopMUPOBaHUY PAITMOHATBLHOTO HAYYHOT'O MBIIIUICHUS, CO3/[aHUU
IIEJIOCTHOTO TIPENICTABIIEHUS 00 OKPY’KAIOIIEM MHUPE KaK O €UHCTBE
MPUPOJIBLI U YeTIOBEKa, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U
perIeHn: mpoodIeM COXpPaHEHUS IPUPOTHOTO PABHOBECHS;
yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOM
IMBWIN3ALNN: B €€ TYMAHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU pOJIH B
CO3/ITaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUH TTI00aIbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOA,
SHEPreTUYECKOM, MUIIIEBON U HKOJIOTMYECKON 0€30MacCHOCTH, B Pa3BUTUH
MEIUITMHBI, 00€CTIEYeHNH YCIOBUN YCTIEIITHOTO TPY/Ia U AKOJIOTHYECKH
KOM(bOPTHOM JKU3HU KaXKJIOTO WieHa OOIIeCTRa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: TOHUMAHHUSI CYIIIHOCTH METOJIOB
MO3HAHUS, UCIIOJI3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
MCII0JIB30BaTh MOJy4aeMble 3HAHUA JIJISl aHalli3a U OOBbSICHEHUS SIBJICHUI
OKPY>KaIOIIEro MUpa 1 MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JIeJlaTh
000CHOBaHHBIE 3aKIIFOYEHUSI HA OCHOBE HAYyUHBIX (DAKTOB M UMEFOIIIMXCS
JAHHBIX C IEJIbIO MOTYUYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIONIb30BaTh XUMUYECKUE 3HAHUS JJIS
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUSX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKOM AESTEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U



caM000pa30BaHHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUM MO0 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSAM TPy/a B pa3IMUHBIX chepax
po¢eCCUOHAIBHOM JIeSITEIbHOCTH.

METAINIPEJMETHBIE PE3YJ/IBTATbI
MertarnpeameTHbie pe3yiabTaThl OCBOCHUS YUEOHOTO IpeaMeTa « XUMHUSH)
Ha YPOBHE Cpe/iHero 001ero o0pa3oBaHus BKIIOYAOT:
3HaYUMBIC JIJIs1 (GOPMUPOBAHUS MUPOBO33PEHUS O0YUAFOIITUXCS
MEXIUCITUTUIMHAPHBIE (MEKIIPEAMETHBIC) 0OIIEHAYYHBIC TTOHSATHSA,
OTpaXKaIOIIUE IETOCTHOCTh HAYYHOW KapTUHBI MUPA U CICITUDUKY
METOJIOB IMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi,
BEILIECTBO, SHEPTHs, SABJICHUE, POLIECC, CUCTEMA, HAYUHBIN (DAKT,
MPUHIIUII, TUIIOTE3a, 3AKOHOMEPHOCTbh, 3aKOH, TEOPHSI, HCCIIEIOBAHMUE,
HaOJI0/IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JPyTHUe);
yHUBEpCaIbHbIC yUeOHbIE NeUCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, PETYISTUBHBIC), 0OecreunBaroye GopMrupoBaHUe
(GYHKITMOHAIBPHON TPAMOTHOCTH M COLMATIbHON KOMITETEHIIUN
00y4Jaronuxcs;
CHOCOOHOCTH 00YYaIOUINXCS UCIOIb30BATH OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKNE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IeUCTBUS B TTO3HABATEIHLHON U COITMATBHON MPAKTHKE.
MerTarpeameTHble Pe3yabTaThl OTPaXaroT OBJIAJIEHUE YHUBEPCATbHBIMU
y4eOHBIMU TI03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH
JIEUCTBUSMU.

OBiaseHne yHMBepCAJIbHBIMHA YUeOHBIMH NMO3HABATEIbHBIMH
AeHCTBUSMM:
1) 6a3oBble JIOTHYECKHE AeCTBUS:
CaMOCTOSTENIbHO (DOPMYIUPOBATh U aKTyaIU3UPOBATh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;
OTPENEIATh LEJIH IS TEIHLHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YNIBTATHI ACSTEILHOCTH C MOCTABIECHHBIMU
HEJISIMU;
UCII0JIb30BaTh MPU OCBOCHHUM 3HAHUI TPUEMBI JIOTUYECKOTO MBIIICHUS —
BBIJICJIATh XapaKTEepPHbIE MPU3HAKU MTOHSATUM U YCTaHABIUBATH UX
B3aUMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIIUE MOHSATHS IJI51
00BSICHEHHUS OTNIETBHBIX (DAKTOB U SBJICHUN;
BBIOMPATh OCHOBAHUS M KPUTEPUHU TSI KIIacCU(UKAIINK BEIIECTB U
XUMHUYECKUX PEAKLUN;
YCTaHABJIMBATh TPUUHMHHO-CIICICTBEHHBIE CBS3U MEXIY U3y4aeMbIMU
SIBIICHUSIMU,
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHbBIE, IEyKTUBHBIE, 110
AQHAJIOTHH ), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B
paccMaTpHUBAEMbIX SIBICHUSAX, (OPMYTUPOBATH BHIBOJIBI M 3aKITIOYCHUS;
MPUMEHSITh B MPOIECCE MO3HAHMUSI, UCTIOJIb3YyEeMbl€ B XUMUHU
CUMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH, IPEOOPa30BBIBATH MOJICTHHBIC
MPEACTaBICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA, XUMUYECKast
dbopMysa, ypaBHEHHE XUMUYECKON PEeaKIuU — MPHU PEIICHUN yIeOHbIX
MO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIC



MOJI€JIbHbIE MPEJCTABIICHHUS 1JI BBISIBJICHUS XapaKTEPHbIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBble HCCIeA0BaTeIbCKUE TeHCTBHSA:

BJIAJIETh OCHOBaMH METOJIOB HAyYHOI'O MMO3HAHUS BEIIECTB U XUMHUUECKUX
peaKLnii;

dbopMyIMpOBaTh LEJIU U 3a]]a41 UCCIICIOBAHUS, HCIIOJIb30BaTh
MOCTAaBJICHHBIE U CAMOCTOSITENIbHO C(HOPMYITMPOBAHHBIE BOIIPOCHI B
Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 111 (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;
BJIAJICTh HABBIKAMHU CAMOCTOSATEJIBHOTO TJIAHUPOBAHUS U TTPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOMIONATh 32
XOJIOM TIpolLecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €T0 PE3YJIbTAT,
dbopMyTMpoBaTh 00OOIIECHHS U BEIBOJABI OTHOCUTEIBLHO JOCTOBEPHOCTH
PEe3yJIBTaTOB UCCIIEOBAHMS, COCTABIATH 0O0OCHOBAHHBIN OTUET O
pojieIaHHOM padoTe;

npUOOpeTaTh ONBIT YYEHUUYECKOW UCCIIEA0BATENBCKOW U TPOESKTHOM
NEeSITETHHOCTH, MPOSIBISITH CIOCOOHOCTH M TOTOBHOCTD K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ uHpopManmei:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIHK (HaydHO-
NONyJIsipHas TUTEepaTypa XMMHUUYECKOTO COICp>KaHUsl, CITPaBOUYHbIC
nocoOus, pecypchl HTepHeTa), aHATM3UPOBAaTh HH(POPMAITUIO
pPa3JIMYHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTUUECKHU OLICHUBATh €&
JIOCTOBEPHOCThH U HETIPOTUBOPEUUBOCTH;

bopMyIMpOBaTh 3aIIPOCHI U MPUMEHSITh Pa3JIMUYHbIE METO/IbI TIPU TTOUCKE
1 orbope nHbOpMaIUK, HEOOXOIUMOM JIJIs1 BEITTOTHEHUS YICOHBIX 3a/1a4
OIPEIICJIEHHOTO THIIA;

IpUOOPETATh OMBIT UCTIOIH30BAHUS HH()OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BRIOUPATh ONTUMANIbHYIO (DOPMY MTPEICTABICHUS
uH(popmanuu (Cxembl, TpaduKu, TUarpaMMsbl, TaOJIULIbI, PUCYHKU U
Apyrue);

UCII0JI30BaTh HAyUHBIN A3BIK B KAUE€CTBE CPEACTBA IIPHU paboTe ¢
XUMUYECKON HHPOpMAITUE: TPUMEHSATh MEXKITPEIMETHbIE ((PU3MIECKue
¥ MaTeMaTU4yeCcKue) 3HaKU U CUMBOJIBL, (hOpMYIibl, a00OpeBUaTyPhI,
HOMEHKJIATYpY;

HCII0JIH30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEIICTBA
HaIJISITHOCTH.

OBiaeHne yHMBEpPCAIbHBIMH KOMMYHUKATHBHBIMM J1€/iCTBUSIMU:
3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMO TEMBI B XOJIe JUaIora
W/ TUCKYCCHH, BBICKA3bIBaTh UI€H, (POPMYIHUPOBATH CBOU
MPENJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS TPEIJIOKEHHOM 3a/1a4uH;
BBICTYTATh C IPE3CHTAIMEN PE3yJIbTaTOB MTO3HABATEILHOM JIESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU
BBITIOJIHEHUU XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM pabOThI MO
WCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTu3alui y4eOHOTO
npoekTa u PopMyIUpoOBaTh BEIBOABI 10 PE3yJbTaTaM MPOBEAEHHBIX



UCCJIeIOBAaHUHN MTyTEM COIIACOBAHUS TTO3UITUIN B XO/I€ 0OCYKICHHUS U
oOMeHa MHEHUSIMU.

OBiaieHNe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMH IeHCTBUSIMU:
CaMOCTOSITEIBHO TUIAHMPOBATH U OCYIIECTBIIATH CBOIO MO3HABATCIIBHYIO
JIeATEILHOCTB, ONpe/esis e€ Leln U 3a/[a4k, KOHTPOIUPOBATh U 110 Mepe
HE0O0XO/IMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil aJITOPUTM ASHCTBUI
IIPY BBIMIOJTHEHUH YYEOHBIX M HCCIIEIOBATENLCKIX 3a/1a4, BHIOUPATh
HauOosee 3pPEeKTUBHBIN CIIOCOO UX PEIICHUS ¢ YYETOM MOTYUYEHUs
HOBBIX 3HAHHM O BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATETbHOCTH HAa OCHOBE
CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJMETHBIE PE3YJIBTATHI

10 KIIACC

[TpenMeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHndyeckas XuMus»
OTpaxaroT: COPMUPOBAHHOCTD MPEACTABICHUN 0 XUMHYECKON
COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHH B
MO3HAHWU SIBIICHUW TIPUPOJIBI, B GOPMUPOBAHUY MBIIIJIEHUS U KYJIbTYPbhI
JUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pEIIeHNS MPAKTUYECKUX 3a71a4 U YKOJIOTHIECKH 000CHOBAHHOTO
OTHOUIEHUS K CBOEMY 37I0POBBIO U MIPUPOAHON CPENIE; BIIAJICHUE
CHUCTEMOW XMMHYECKHX 3HAHUU, KOTOPask BKIIOYAET: OCHOBOIIOIATAI0IINE
HNOHATHUS (XUMUUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0UKa aToMa,
MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKAs CBS3b,
CTPYKTYypHas ¢popmyina (pa3BEpHyTask U COKpaIIEHHAs ), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHATbHAS TPyTIIa,
paauKai, U30Mepusi, U30MEPbI, TOMOJIOTUYECKUI psiJl, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPOJ U a30TCOAEPKAIIUE COCAUHEHNS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHBIE COCUHEHUS );
TEOPHUU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUYECKUX BellecTB A. M.
ByTnepoBa, 3aKOH COXpaHEHUs! MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3BIK XUMUH; MUPOBO33PEHUECKHE 3HAHMUSI, JICIKAILIHUE B
OCHOBE IMOHUMAaHUS IPUIYUHHOCTU U CUCTEMHOCTU XUMHUUECKUX SIBIICHUM,
dakTomornuecKkue CBEJACHUS O CBOMCTBAX, COCTABE, MOTYUYECHUN U
0€30MacHOM HCIOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEUIECTB B OBITY
Y TIPAKTUYECKON JEATETHHOCTH YeJIOBeKa; C(HOPMUPOBAHHOCTh YMEHUI
BBISIBJIITh XapaKTEPHbIC MPU3HAKYU MOHATUN, yCTAHABIUBATh X
B3aUMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIIUE MTOHATHS P ONKUCAHUU
COCTaBa, CTPOCHUS U MPEBPALLEHUN OPTAaHUYECKUX COCIUHEHN;
c(hopMHUPOBAHHOCTh YMEHHUI MCTIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIS
COCTABJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIé¢HHo) GopMyJT OpraHUIECKUX BEIIECTB U yPABHEHHIA
XUMUYECKUX PEaKUUid, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHU4YeCKUX
BEILECTB ISl WILTIOCTPAMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO
CTpOoeHHUsI; CHOPMUPOBAHHOCTh YMEHHUM YCTaHABIUBATH IPUHAITIEKHOCTD
M3YYEHHBIX OPraHUYECKUX BEUIECTB MO UX COCTABY U CTPOEHUIO K
ONpeNeNEHHOMY KJacCy/TpyIie COeTMHEHHUH (YIIeBOJOPOIbI, KHCIOPO
Y a30TCOAEPIKAIIUE COETUHEHHUSI, BBICOKOMOJIEKYIISIPHBIE COEIMHEHHS ),
JaBaTh UM Ha3BaHUs 10 cucreMarnueckoir HomeHnkiarype (IUPAC), a



TaKke MPUBOJIUTh TPUBUAJTILHBIE HA3BAHUSI OTAECIbHBIX OPTAHUYECKUX
BEUIECTB (ITUIICH, IPONUJIEH, alleTUJICH, STUICHIIIUKOIb, [JTULEPHH,
denon, hopManbaeru, areTaabAeTu/l, MypaBbHHAs KACIOTA, YKCYCHAS
KHCIIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K03a, PPYyKTO3a,
KpaxmaJi, [eJUTI0NI03a, TIHUITNH );C(hOPMUPOBAHHOCTh YMEHHSI ONIPEACIIAThH
BU/JIbI XUMUYECKON CBSI3U B OPraHUYECKUX COCIMHEHUSAX (OJJMHAPHBIE U
KpaTHbIe); C(HOPMUPOBAHHOCTH YMEHUS TPUMEHSTH TTOJIOKEHUS TEOPUH
CTpOEHHUsI oprannueckux BemecTB A. M. bBytiepoBa i 00bsicHeHUs
3aBUCHMOCTHU CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXpPAaHEHMS MacChl BEIIECTB;C(HOPMUPOBAHHOCTh YMEHUIA
XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA TUIUYHBIX MPEJACTABUTENCH pa3IMUYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, dTaH, dTUJICH, IIPOMIIICH, arleTUiIeH, OyTaaueH-1,3,
MeTui0ytaauen-1,3, 6eH30i1, METaHOII, TAHOJ, STUJICHIJIUKOJIb,
TIUIEpHH, (PEHOI, alleTalbIer |1, MypaBbUHAS U YKCYCHAsI KUCIIOTHI,
IJII0K03a, KpaxmaJl, HeJUIi0JI03a, aMUHOYKCYyCHAsl KUCIIOTa),
WJUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXy HUMHU YPaBHEHUSIMU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMM C UCIIOIb30BAHUEM
CTPYKTYPHBIX (GOopMYIT;C(POPMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh
MCTOYHUKHU YIJIEBOJOPOIHOTO ChIpbs (HE(DTh, MPUPOAHBIN T'a3, Yrojb),
crocoObl MX MepepaboTKU U MPAKTUIECKOE MPUMEHEHHE MPOTyKTOB
nepepadboTKu;CPOPMUPOBAHHOCTh YMEHUHN MTPOBOIUTH BHIYUCIICHUS 11O
XUMUYECKUM YpPaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BELIECTBA WJIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB MU MPOIYKTOB PEAKIIUN);
c(hopMUPOBAHHOCTH YMEHUH BIaJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MTO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3YUEHUU
BEILIECTB U XUMUYECKUX SIBJICHUN (HaOII0IeHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJIETTMPOBAHUE), UCIIOIB30BATh CUCTEMHBIE XUMUYECKUE
3HAHUS JJIs1 IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;C(HOPMHUPOBAHHOCTh
yMEHUM cOOJII0/IaTh MpaBUIa MOJIb30BAHUS XUMUYECKOU MOCYI0N U
1abopaTopHbBIM 000PYIOBaHUEM, a TAKXKE MIpaBUiIa OOpaIIeHus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU T10 BBIOTHEHUIO
71a060paTOPHBIX XUMHUECKUX OMBITOB; CHOPMUPOBAHHOCTH YMEHUMN
MJIAHUPOBATh U BHIMOJIHITH XUMUYECKUN AKCIIEPUMEHT (TpEeBpaIleHUs
OpraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, MTOJTYUYECHHUE STUIICHA U
U3yYEHHE €T0 CBOMCTB, KAUeCTBEHHBIE PEAKI[UU OPTraHUYECKUX BEIIECTB,
JieHaTyparus OeITKOB PU HarpeBaHUH, [IBETHBIC PEAKIINH OEIIKOB) B
COOTBETCTBHHU C NMPABUIIAMU TEXHUKH O€30MaCHOCTH MPpU 00OpaIeHUH C
BEIIECTBAMHU U JaOOPATOPHBIM 00OPYIOBAHUEM, MTPEACTABIISTH
pe3yabTaTbl XMMHUYECKOTO SKCIIEPUMEHTA B (DOpME 3aITuCH ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUii 1 (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX
Pe3yabTaToB;C(POPMUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIIU3UPOBATH
XUMUYECKYI0 HH(OpMAITIIO, TOTy9aeMyt0 U3 Pa3HbIX UCTOYHUKOB
(cpeacTBa maccoBoii nH(popmalu, IHTepHET U APyTHX);
c(hopMHUpPOBAaHHOCTH YMEHHI COOTIONATH MPAaBUIa YKOJIOTHIECKH
1eJ1eCO00Pa3HOro MOBEIEHUS B OBITY U TPYJIOBOU 1€ATEIbHOCTH B LEIIX



COXpaHEHHUsSI CBOETO 3/I0POBBS U OKPY>KAIOLIEH IPUPOTHON CpEbL,
OCO3HAaBaTh OMACHOCTh BO3/ICUCTBUS HA )KUBBIC OPraHU3MBI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMBICIT ITOKA3aTENs
[TK, mosicHATh Ha TpUMEpax CroCOObl YMEHBIIICHUS U MPEAOTBPAILICHUS
UX BPETHOTO BO3/ICUCTBHS HA OPTAHU3M YEJIOBEKa; JJIsl O0YUYaIOIIUXCS C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3I0POBbS: YMEHUE TPUMEHSIThH 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METO/IaX TTO3HAHUS BEUIECTB U XUMUYECKHUX
SIBIICHU;JTSI CJICTIBIX U CTA00BUIAIINX O0YUarOIIUXCSI: YMEHUE
UCIIOJIb30BaTh pesibe(hHO-TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaiins
JUTSL 3aMMUCH XUMUYECKUX (POpMYIL.

11 KUIIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHudeckas
XUMUSD» OTPAXKAroT: CHOPMHUPOBAHHOCTD MPEICTABICHUN: 0 XUMHYECKON
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHH B
MO3HAHWU SIBIICHUW TIPUPOJIBI, B GOPMUPOBAHUY MBIIIJIEHUS U KyJIBTYPHI
JUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pEIIeHNs MPAKTUYECKUX 33714 U YKOJIOTHIECKH 000CHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPUPOJHOM CpeJie; BIaJCHUE
CHUCTEMOW XMMHYECKHX 3HAHUMU, KOTOPask BKIIOYAET: OCHOBOIIOIATAOIINE
MOHATUS (XUMHUYECKHUM 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- SJIEKTPOHHBIE
opOuTaIN aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM,
BaJICHTHOCTb, SJIEKTPOOTPUIIATEIIbHOCTh, CTEIIEHh OKUCIICHUS,
XUMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METAJTIMYECKasi, BOIOPOIHAS ),
KpUCTATUYECKasl PEIIETKA, TUIIBl XUMUUYECKUX PEaKIIii, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SIIEKTPOIUTHYECKAS JUCCOIUALINS,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEaKIlu,
XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPUS
AJIEKTPOIUTUYECKON JUCCOLMAIMH, Iepuoandeckuii 3axkoH 1. 1.
MeHieneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIpEeBpalIeHUs SHEPTUU NTPU XUMUUYECKUX PEAKIIUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMUH, MUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B
OCHOBE IMOHUMAaHUS IPUIYUHHOCTU U CUCTEMHOCTU XUMHUUECKUX SIBIICHUM,
dakTomornuecKkue CBEJACHUS O CBOMCTBAX, COCTABE, MOTYUYECHUN U
0€30MaCHOM HCIOJIb30BaHUM BAXKHEUIIINX HEOPTaHUYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOUN IEATETLHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TTOHITHH,
YCTaHaBIMBaTh WX B3aWMOCBS3b, WCIIOIb30BATh COOTBETCTBYIOLIUE
MOHSATHS TIPU ONKMCAHUU HEOPTaHWYECKUX BEIIECTB M UX IMPEBPAILLICHUI;
c(hOpMHUPOBAHHOCTH YMEHUHN HCIIOJIH30BATh XUMHUECKYI0 CUMBOJIMKY JJIS
cocTaBieHUs (OpPMYNT BEIIECTB W YPAaBHEHUN XUMHUYECKUX PEaKIIHM,
cuctemarnueckyro HomeHknatypy (IUPAC) u TpuBmanbHbie Ha3BaHUS
OT/JCJIBHBIX HEOPTraHMYCCKHX BCIICCTB (YrapHblil ras, yIICKHCIBIA ras,
aMMHMaK, raii€Hasi U3BeCTh, HeTalEHasi U3BECTh, IUThEBAsK COJA, MUPUT U
npyrue);chOpMUPOBAHHOCTh YMEHUH  ONpPENEsTh BAJEHTHOCTh H
CTEIEHb OKHUCIICHHUSI XUMHUUYECKUX AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO
COCTaBa, BUJI XUMUUYECKOM CBA3U (KOBAJICHTHAsI, HOHHAsI, METaJNIMYeCKasl,
BOJIOPOJIHAs]) B COEAMHEHHUAX, THUN KPUCTAJUIMYECKON  PpEIIETKU
KOHKPETHOIO BemiecTBa  (aToMHasi, MOJIEKYJISIpHAs, MOHHAs,
METAJJINYECKas), XapakTep Cpelbl B BOJAHBIX paCTBOPaX HEOPraHUYECKUX



COEMHEHU;C(HOPMUPOBAHHOCTD YMEHUH yCTaHaBJIMBAaTh
OPUHAJIEKHOCTh HEOPraHMYECKHX BEIIECTB IO MX COCTaBy K
ONpEAEeNEHHOMY KJIacCy/Tpynie COEAUHEHUN (MPOCThIE BELIECTBA —
METaJulbl U HEMETAJUIbl, OKCHJIbl, OCHOBaHHUS, KHUCJOTbI, aM(OTepHbIE
TUAPOKCUIBL, COJIN);
c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICT EPHUOANMUECKOTO 3aKOHA
JI. . MeHnneneeBa M AEMOHCTPUPOBATh €r0 CHCTEMATU3HPYIOILLYIO,
O0OBSICHUTEIBHYIO U MIPOTHOCTUYECKYIO byHKUUY;
c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMMYECKHX d1EMEHTOB 1—4 nepuonos Ilepuonnueckoin cUCTEMBI
xumudeckux aemeHToB J[. . MenaeneeBa, UCIIONb3Ys MOHITUA «S-, P-,
d-371eKTpOHHBIE OpOUTANN», «IHEPIeTUYECKHE YPOBHW», OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHHUs CBOICTB XUMHUYECKHX D3JIEMEHTOB M UX
COEAMHEHNHA MO IepuoAamM U rpynmaMm Ilepuonnuecko CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB J1. . Meneneena;
c(hopMUPOBAHHOCTh yMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOICTBA HEOPraHWUYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB,
NOATBEPKIATh  CYLIECTBOBAHWE  TE€HETHMYECKOM  CBSI3M  MEXAY
HEOPraHU4eCKUMHU BEILECTBAMHU C OMOLUIBIO ypaBHEHUHN
COOTBETCTBYIOILLIUX XUMHUYECKHUX peaKImii;
c(hOpMHUPOBAHHOCTh YMEHHS KIacCU(PUUUPOBATh XUMHUYECKHE PEAKIIHU
[0 Pa3IMYHBIM MPU3HAKAM (YMCIY U COCTaBY pPEarupyrolldx BELIECTB,
TEIIOBOMY d2(P(dEeKTy peakluh, HU3MEHEHHUIO CTENeHEH OKHUCIICHUS
JJIEMEHTOB,  OOpAaTUMOCTM  pEaKIMHM, YYacTUI0  KaTalu3aropa);
c(hOpMHPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHHUSI PEAKIUI pa3IMUHbIX
THUIIOB, MOJIHBIE U COKpPAIIEHHbIE YPaBHEHUS PEAKUMH MOHHOTO OOMEHa,
YUHUTBIBAs YCJIOBHSI, MPU KOTOPBIX 3TU PEAKUMH HIYT [0 KOHIIA;
c(hOpPMHUPOBAHHOCTh YMEHHUM MPOBOJUTH PEAKLUMHU, MOATBEPKIAIOIINE
KaueCTBEHHBI  COCTAaB  pa3JIMYHbIX  HEOPraHUYECKUX  BEIIECTB,
pacno3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIUE B BOAHBIX
pacTBopax HEOPraHUYEeCKHUX BELIECTB;
Cc(hOPMHPOBAHHOCTh YMEHUN pACKpPbIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABICHHS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;
C(hOPMUPOBAHHOCTh YMEHUH  OOBSACHATH 3aBUCHUMOCTb  CKOPOCTH
XUMUYECKOM pPEeaKUUU OT Pa3iuvHbIX (DAKTOPOB; XapaKTep CMEILECHHUS
XUMHUYECKOTO PAaBHOBECUS B 3aBUCUMOCTH OT BHELIHErO BO3JEHUCTBHS
(mpuHUMIT Jle [arense);

c(hOpMUPOBAaHHOCTh YMEHHI XapaKTepH30BaTh XMUMHYECKHE MPOIECCHI,
JeXallie B OCHOBE MPOMBINIJICHHOTO TONYYeHHUSI CEPHOW KHCIOTHI,
aMMHakKa, a Takxke CQPOPMHUPOBAHHOCTh MPEACTaBICHUNA 00 0O0umMx
HAyYHBIX TMPUHIUNAX ¢ DKOJIOTUYECKHUX MpoOieMax XHUMHUYECKOTO
IPOM3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOIUTH BHIYHCIECHUS C HCIIOIb30BAHUEM
MOHATHUS «MAcCOBast I0JI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN
ra3oB MPH XMMHUYECKHUX PEAKIMAX, MACChl BEIIECTBAa WK 00bEMa razoB
110 M3BECTHOMY KOJMYECTBY BEUIECTBA, MACCE€ WU OObEMY OAHOTO W3
YYaCTBYIOLIMX B PEaKIMU BELIECTB, TEIUIOBOrO 3¢ (deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, TMPEBpAIICHUS U
COXpaHEeHUs SHEPruH;



c(hOpMHPOBAHHOCTh YMEHMH  cOONMIOgaTh MpaBWia  IOJb30BAHUS
XUMUYECKOW TMOCYyIOoM U JIabopaTopHbIM OOOpYJAOBaHUEM, a TaKKe
npaBuiia OOpalleHHsl ¢ BEECTBAMH B COOTBETCTBUU C MHCTPYKUHUSAMH 1O
BBINIOJIHEHUIO 1a00paTopHbBIX XUMHUYECKHUX OIBITOB;
c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATb W BBINOJHATH XUMUYECKHMA
SKCIIEPUMEHT (pa3jioKeHHe MEepOKCHUIa BOIOPOAA B HPHUCYTCTBHH
KaTajau3aropa, OIpEAeNIEHUE Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAIbHOTO HWHJMKATOpA, BIMSHUE pa3IUYHbIX (AKTOPOB Ha
CKOPOCTh ~ XMMHYECKOM  peaklHH, peakuud HOHHOro  oOMeHa,
KaueCTBEHHBIE pEaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTUOH AaMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 33Ja4 [0 TeMaM
«Mertamnbsl» u «HemeTtamib»y) B COOTBETCTBUM C MpPaBUJIAMH TEXHHUKHU
0€30MacHOCTH MpU OOpalllEHWH C BeElIeCTBAaMU U J1abOparopHbIM
000opyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (opme 3amMcu ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
dopMynupoBaTh  BBIBOABI ~ HAa ~ OCHOBE  3THX  PE3YJbTaToB;
Cc(hOpMHPOBAHHOCTh YMEHHA KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
UH(OPMALIMIO, MTOJIYYAEMYIO U3 Pa3HbIX HCTOUHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKALIH, WNurtepHet U JPYTHUX);

chopMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBHUJIa JKOJIOTUYECKHU
1Ee1eCO00Pa3HOro MOBEAECHUS B OBITY U TPYIOBOM J€ATEIBHOCTH B LEISAX
COXpPAHEHHsI CBOErO 3J0POBbS M OKPYXKAIOIIEM NPUPOAHOM CpENBbI,
OCO3HaBaTh  ONACHOCTb  BO3JACHCTBUSA HA  JKUBBIE  OPraHHU3MBI
OnpeAeNEHHBIX BEIIECTB, NOHMMAs cMbIci okasaresns [I/IK, noscHsTs Ha
npuMepax crnocoObl YMEHBIIEHHUS W MPEAOTBPAIICHHUS HX BPEIHOTO
BO3/EICTBUSA Ha OpraHu3M YEJI0BEKa,
Uil O0yYaromuxcs € OIPaHUYEHHBIMH BO3MOYKHOCTSIMU  3JIOPOBBSL:
yMEHHUE NPUMEHSAThH 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS
BELIECTB u XUMUYECKHUX SBJICHUI;
JUISL CIENbIX W CIa0OBUASAIMIMX OOYydarolUXCs: YMEHHUE HCIOJIb30BaTh
pensedHO-TOUeUHYIO cuctemy o0Oo3HaueHuid JI. bpaiins s 3anucu
XUMUYECKUX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne HaumenoBanue pasnesnoB | KoauuecTBo yacos DJIeKTPOHHBIE C yuerom mporpaMmbl
n/m | M TeM NPOrpaMmbl Beero | Kowtpoan| Tpakrmue (Iél/l(l)pOBLIe) BOCIIUTaHHUS
HbIe CKHe o0pa3oBare/IbHBI
bl
padoThI padoThI ¢ pecype
Pasnen 1. Teopernuyeckue 0CHOBBI OPraHMYECKON XMMHUH
[Ipenmet oprannyeckoi 3 bubmuorexa IJOK | hpopMHpoBaHUE HHTEIIEKTYaIbHO
1.1 xumuH. Teopus cTpoeHus pa3sBUTOMN JIMYHOCTH, TOTOBOM K
OPraHUYEeCKUX COCIMHEHUN camM000pa3oBaHHUIo,
A. M. Bytneposa https://m.edsoo.ru | COTPYAHHYCCTBY,

/94353 7K CaMOCTOSITEIbBHOMY NPUHSATHIO
penieHui, crocoOHo
a/IalITUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

Uroro no pazneny 3
Pasznea 2. YuieBoaoponsl.
2.1 | IlpenenbHble YyIIIEBOAOPOIBI 2 bubmuoreka I[JOK |mpuoOpereHue ombiTa
— aJKaHbI https://m.edsoo.ru | Pa3HOOOPa3HOM AEATENEHOCTH,

/9f43537K MIO3HAHUS ¥ CAMOIIO3HAHMS,
KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHITUH ), UMEIOIITIX
YHUBEPCAJIbHOE 3HAYCHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

Henpenenbhbie 6 1 bubaunoreka [IOK | moHuMaHus IEHHOCTEH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2 YITIEBOJOPO/BI: AJIKEHBI,
aJIKaJINEHBI, aJIKUHBI

https://m.edsoo.ru
/9143537K

3I0pPOBOTO U O6e30macHOro oopasa
JKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOMICHUS K
COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3I0POBBIO;
COOMIONIEHHS TTPABUIT
0e30macHOro 0OpaIIeHUs ¢
BEIIECTBAMH B OBITY,
IOBCEIHEBHOM KU3HU U B
TPYAOBOM NEATEIIBHOCTH;

ApomMaruueckue
2.3 YIJIEBOJIOPO/IBI 2

bubmuoreka [IOK

https://m.edsoo.ru
/9f43537K

MIOHUMAaHMS LEHHOCTH MPaBUII
UHIAUBUAYANbHOTO U
KOJJIEKTUBHOT'O O€3011acCHOTO
IMMOBCACHUSA B CUTyallUAX,
YTPOXKAIOIIMX 310POBBIO U KU3HH
OCO3HAHHSA MOCIEICTBAIN U
HENPUATHS BPEIHBIX TPUBBIYEK
(ynorpebaeHust ajKorois,
HapKOTUKOB, KYpEeHUs);

[TpupoaHbIe HCTOYHUKHU 3 1
2.4 YIJIEBOJOPOAOB U UX
nepepadoTka

bubmoreka IIOK

https://m.edsoo.ru
/9f43537K

pa3BUTHE MOTHBAIIUU K
00y4eHHI0, CIIOCOOHOCTEH K
CaMOKOHTPOITIO U
CaMOBOCIIMTaHUIO HA OCHOBE
YCBOGHUS O0IIEUEITOBEUECKUX
[EHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOpY MpOoduIIs 1
HaIpaBJICHHOCTH JTaIbHEHIIIETO
oOydeHus.

Hroro no pazneny 13

Pasznen 3. Kuciaopoacoaep:kamue oprannyecKue coeIUHEeHUs



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Crnuptel. deHon 3 bubmuoteka IIOK | Ilarpuornueckoe BocruTaHue,
3.1 YyBCTBO I'OPAOCTH 3a TPy U
JOCTHXKEHUSI PYCCKHUX YUEHBIX
https://m.edsoo.ru
[9f43537K
Anbpaeruanl. KapOoHoBbIe 7 1 bubmuoteka [IOK MHPOBO33PEHUECKUE
3.2 KUCTOTHI. CIIOKHBIC dDUPBHI IPCACTABIICHUA O BCIICCTBC 1
https://m.edsoo.r | XAMHYECKON pEaKLUH,
w/9f43537K | COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTAaBIISIOIIUE OCHOBY
IUIS IOHUMAHUS CYIITHOCTH
HAy4YHOW KapTHUHBI MUPA,
MPEJICTaBICHNUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS
MIPUPOJIBI, B3AaMMOCBSA3X
YeJoBeKa ¢ IPUPOIHOMN CPEeNo, O
POJIM XUMUU B TIO3HAHUU ATHX
3aKOHOMEPHOCTEH;
33 VreBoabl 3 1
Hroro no pazneny 13
Pasznen 4. A3orconep:kaniue opraHnvecKue coeJMHeHU s
AMUHBI. AMHHOKHUCJIOTBI. 3 bubnuoreka IMO03HaBaTeIbHEIC MOTHUBEIL,
4.1 benku IHOK HaINpaBJICHHBIE HA NIOTy4YEHUE
HOBBIX 3HAHUH 110 XUMHUH,
https://m.edsoo.ru | HEOOXOMUMBIE 11151 OOBACHEHUS
/9f43537K HaOJIIOIaEMBIX ITPOLIECCOB U
SIBJIEHUI, I03HABaTENbHOM,
MHPOPMALMOHHON U
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YUTATEJIbCKON KYJIbTYPhI, B TOM
YHCIIC HABBIKOB CAMOCTOSATEIHLHOM
paboThI ¢ y4eOHBIMHU TEKCTAMU,
CIIPABOYHOM JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU
cpeacTBamMu UH()OPMALIMOHHBIX
TEXHOJIOTHif;

HUroro no pazneny

3

Paznen 5. BBICOKOMOJIeKyJIﬂpHLIe COCAMHCHUSA

5.1 [1nacTmacchl. 2 bubmuoreka IJOK |uHTEpeC K 00yUeHHIO U
Kayuyku. Bosmokna MO3HAHUIO, JTF0003HATETLHOCTD,
TOTOBHOCTH M CITOCOOHOCTH K
https://m.edsoo.ru CaMOO6pa3OBaHI/IIO, HpOQKTHOﬁ )51
/9f43537K HCCIIEI0BATENbCKON
JESTENBHOCTH, K 0CO3HAHHOMY
BBIOOPY HAMPABICHHOCTH H
ypOBHS OOy4YeHHUsI B TabHEHIIIEM;
Hroro no paszzaeny; 2
OBUIEE KOJIMYECTBO 34 2 2
YACOB IIO ITPOT'PAMME
11 KIIACC
Ne | HammenoBanue pasnesioB u | KosiuuecTtBo yacoB DJIeKTPOHHbIE C yueTrom nmporpaMmsl
n/ | TeM MporpaMmbl Beero | Konrpons| [pakruue (un¢pposbie) BOCIIUTaHUS
1| HBIE CKHe 00pa3oBarTeJIbHbI
padoThI padoThI € pecyperl
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Paznean 1. Teopernueckue 0OCHOBbI XUMUM

CrpoeHue aToMOB. 3 bubnuoreka [{OK | popmMupoBaHHEe HHTEIUIEKTYaIbHO
1.1 [Tepuognyeckuii 3aKoH U https://m.edsoo.ru | pa3BUTOM TUIYHOCTH, TOTOBOU K
[leproanueckas cucTemMa /11p43460 camM000pa30BaHMUIo,
XUMHUUYECKUX dr1eMeHTOB /], W. COTPYIHUYECTBY,
Mengeneena CaMOCTOSITEJILHOMY IPHUHATHIO

pernieHui, cnocoOHo
a/1arTUPOBAThCS K OBICTPO
MEHSIOLIUMCS YCIOBUSIM KU3HU;

1.2 | Crpoenue BeliecTna. 4 bubnuoreka LIOK dopMupoBaHue
MHuoroo0pasue BelecTB https://m.edsoo0.1u | CIOCOOHOCTH UCIIOIL30BATh
/11p43460 MOJIy4aeMble 3HAHUS ISl aHAIM3a

1 00BACHEHMS SIBIECHHI
OKPY’KaIOIIEero Mupa u
MIPOUCXOSIINX B HEM
W3MEHEHWH, YMEHUS JIeIaTh
000CHOBAHHBIE 3aKIIOUYEHHUS Ha
OCHOBE Hay4HbIX (DaKTOB U
HMEIOIINXCSA TaHHBIX C LENBI0
MOJTyYEHUST JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIFHO
HCIIOJIB30BaTh XUMHYECKHE
3HAHUS TS PEIICHUS TPOOieM B
peanbHBIX KU3HEHHBIX
CUTYyaIusX;

WHTEpeca K MO3HAHUIO U
HCCIIEIOBATEILCKOM
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JCATCIIBHOCTH,

1.3. | Xumudeckue peakiuu 6 bubmmoreka LIOK MHUPOBO33PEHUYECKUE
https://m.edsoo.ru |IIPEACTABICHUS O BEIIECTBE U
/11p43460 XUMHYECKOUN peakivu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ COCTABJISIFOIIIE OCHOBY
JUTSI TOHUMAHUSI CYIITHOCTH
Hay4YHOU KapTHHBI MUpAa,
MIPEICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPOIBI, B3aUMOCBS3IX
YeJI0BeKa C MPUPOIHOMN Cpelou, O
pOJIM XMMUU B TTIO3HAHUU STUX
3aKOHOMEPHOCTEM;
Wroro no pazneny 13
Pa3znen 2. Heopranuveckasi Xumust
Merabl 6 bubmuoreka IJOK |mpuoOpereHue ombiTa
2.1 https://m.eds00.ru | Pa3HOOOPa3HOIi IEATENHLHOCTH,
/11p43460 MMO3HAHUSI U CAaMOIIO3HAHMUS,
KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIUH ), UMEIOLIUX
YHUBEPCAJIbHOE 3HAUECHUE IS
Pa3IMYHBIX BUJIOB JEATEIBHOCTH;
Hemerannst 9 bubnmnoreka IIOHUMAaHUs LICHHOCTEU
2.2 [HOK 310pOBOTO U Oe301macHoro odopasa
https://m.edsoo.ru | KuU3HU, HEOOXOIUMOCTH
/11p43460 OTBETCTBEHHOTO OTHOIIICHUSI K

COOCTBEHHOMY (hHU3HYECKOMY U
NCUXUYECKOMY 37I0POBbIO;
COOMIONIEHH ST ITPABUIT
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0e30macHOro 0OpaIIeHus ¢
BEIIECTBAMH B OBITY,
IOBCEIHEBHOM KU3HU U B
TPYAOBOM NEATEIBHOCTH;

CBs13b HEOPTaHUYECKUX U Bubnmuoteka [IOK | moHMMaHus IEHHOCTH TIPABHIT
2.3 | OpraHMYECKHX BEIICCTB 2 https://m.edsoo.ru | MHAWBUTYaTBHOTO U
/11p43460 KOJUIEKTHUBHOTO 0€30MacHOTr0

TTOBEJICHUS B CUTYAIUsX,
YTPOXKAIOIIMX 3I0POBbIO U )KU3HU
OCO3HaHUS MOCIIECICTBUN U
HENPUSTUS BPEIAHBIX TPUBBIYEK
(ynorpebiaeHust ajKorois,
HApKOTHKOB, KypeHUs);

Hroro no pazneny 17

Paznen 3. Xumwus v KU3Hb
XUMUS U )KU3Hb 4 bubaunoreka [IOK | mMupoBo33peHUYECKHE

3.1

https://m.edsoo.ru
[11p43460

MPEACTABJICHUS O BEILIECTBE U
XUMHYECKON peaKkinu,
COOTBETCTBYIOILIME
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTABJISIFOIIIME OCHOBY JIJISI
MOHUMAaHHUS CYIIHOCTH HAy4YHOU
KapTUHBI MUPA, TIPEACTABICHHS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI,
B3aMMOCBS35IX UEJIOBEKa C
MPUPOIHON CPEIOH, O POJIH
XUMUU B MO3HAHUM 3TUX
3aKOHOMEPHOCTEH;
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Hroro no pazneny 4

OBILEE KOJIMYECTBO 34 2 3
YACOB IIO [TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA

Xumus, 10 kmace/ Pynsutuc IE., ®enpaman @.I., AkimonepHoe obmiectBo «M3marensctBo «IIpocsemenue)
Xumus, 11 knace/ Pynsutuc INE., ®enpnman .1, AkunonepHoe oo6mectBo «3narensctBo «IIpocBemiennes

METOAUYECKUE MATEPHUAJIBI J1JIS1 YUYUTEJA
XomnakoB F0.B. Heopranndeckas xumus [Tocobue nns yunreneit.- M.:[IpcBemenue, 1982.- 431c.

[ITa6apos F0.C. Opraanueckas xumus: Y yeOonuk ais BY30B.-M.: Xumus.-2020.- 848 c.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://infourok.ru/

http://school-collection.edu.ru/

bubmuoreka [IOK  https://m.edsoo.ru/11p43460
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