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PabGouass mporpamma mo ydeOHOMY mpeaMeTy «XuMus» (0a30BbId YpPOBEHB)
(mpenmeTHas obsacth «EcTeCcTBEHHO-HAYUHbBIC TPEAMETHI») (J1ajieeé COOTBETCTBEHHO —
mporpaMma I0 XHUMHH, XHMHsI) BKJIIOYAeT TOSICHUTEIBHYIO 3allUCKy, COJIep)KaHUE
o0ydeHus, TJIaHUPyEMbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI 110 XUMUH, TUIAHUPYEMbIC
pe3yJIbTaThl, TEMAaTHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTePUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ H3YYEHHIO 00ydYaroIluMucs,
MECTO B CTPYKType y4eOHOro IIaHa, a TakXe MOAXOAbl K OTOOpY CojJeprKaHusl,
K ONPEICIICHUIO IUIAHUPYEMBIX pPEe3YJIbTaTOB M K CTPYKType TEeMaTHYECKOIO
IJIaHUPOBAHUS.

Conepxanve oOydeHHsS pacKpbhIBaeT COJEp)KaTElIbHBIC JIMHUU, KOTOpPBIE
npeuIararoTes il 0053aTeIbHOTO M3Y4YEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

[InaHnupyemble pe3yiabTaTbl OCBOCHHS IMPOTPaMMbl 0 XHMHU BKIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC Pe3yJbTaThl 3a BECh MEPHOJ OOydeHHsS Ha YpOBHE
cpeaHero oémiero oOpa3oBaHUs, a TAKXKE IMPEAMETHBIC AOCTHXKCHHUS OO0Yy4aroIerocs
3a KaXIbIi 101 00ydeHUS.

IMNOACHUTEJBHASA 3AIIMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpazoBaHuH
B Poccuiickoit ®enepauun», TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS (enepanbHOU
oOpa3zoBaTenpHOM mporpamMmbl cpenHero o6bmiero ooOpaszoBanus (POII COO),
NpeacTaBleHHbIX B dDenepajbHOM TOCYJapCTBEHHOM O00pa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenmuu npenogaBaHus Y4yeOHOro TmpeaMeTra «XUMUS»
B 00pasoBarenbHbIX opranuzanusax Poccuiickoin @eaepannn, peaiu3yromnX OCHOBHbIE
oOpa3oBareibHble MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon Ao 2025 roxa» (Pacnopsbxenue
[TpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTICHUIO 00IIeH
CTpaTteruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHs OOy4YaIOMIMXCA CPEACTBAMU Y4eOHOIO
npeamera «Xumus» g 10-11  ximaccoB Ha 0a30BOM  YpPOBHE COCTaBWIIU
koHuentyanbHble mnonoxkeHus @OI'OC COO o B3aMMOOOYCIOBIEHHOCTH —LEJEH,
COJIepKaHMs, pe3yJabTaToB oOOy4deHUss W TpeOOBaHMM K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMM TOJOKEHUSMHU IporpaMma Mo XUMHUU (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABIMBAET o00s3aTeNibHOE (MHBApHUAHTHOE) TNPEIMETHOE COJEp:KaHUE,
OTNpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKIOM dTare
U3YYCHHUS TpEAMETa, MPEAyCMaTPUBAET MPUHIUIBI CTPYKTYPHPOBAHUS CONEPIKAHUS H
pacrpeiesieHus ero 1o KjaccaM, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;



na€T MpUMEPHOE pacipenesieHne y4eOHBIX YacoB MO TEMATUYECKHM pasieliaMm,
PEKOMEHAYET MPUMEPHYIO IOCIEAOBATENbHOCTh HM3YYEHUS OTHAEIBHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKU Y4eOHOIO Mpolecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIPETALUIO LEJIeM W3Y4YeHHs] MNpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOmero  oOpa3oBaHus,
COZIEpKATENIbHOM XapaKTEPUCTUKU IUIAHUPYEMBIX PpE3YJIbTAaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHON MporpaMMbl  cpeiHero obmiero oOpa3oBaHusl (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NeATEeIbHOCTH OOydYaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpoOrpaMMe IO XUMHUHU COONIOJeHa MPEeEeMCTBEHHOCTD
c denepasibHOM paboyeil MpOrpamMMoil OCHOBHOTO OOIIEro oOpa3oBaHUS MO XUMHH
(mmst 8-9 xmaccoB 0Opa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 HUX 00pa3oBaHHOCTU. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYITUX LIETIOCTHONU CUCTEME XUMHUUECKOTO 00pa3oBaHus. ITU
IIEHHOCTH KAacCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U
oOmIel KyJabTyphl YENOBEKa, a TaKXKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M NPUPOJHOM cpene. Peamnsyercs xumuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUsl CpPEACTBaAMU Y4eOHOIO
npeaMera « XuMus», CoOAEpKaHUE U MOCTPOECHHE KOTOPOTO OMPENEIICHbI B MIPOTPaMME
M0 XUMUU C YYETOM CreluUKA HAYKW XUMUH, €€ 3HAUYCHUS B MO3HAHUU MPUPOBI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Y4éroM OOmux Ieled wu
MIPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHETrOo OOIIEro
oOpa3zoBanust B Poccuiickoii ®enepauuu. Tak, Hampumep, npu (HOpMUPOBAHHUU
coJlep KaHusl TIpeIMeTa «XHUMHUs YYTCHBI CICAYIONIHUE IOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XuUMHUSL KakK DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT OcCOO0YyI poJib
B COBPEMEHHOM ITUBUJIN3AIIUH, B CO3IaHUHM HOBOM 0a3bl MaTepuaibHOU KynbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMUPOBAHUE PAIIMOHATBHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/TaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPY)KaIoIIeM MHpPE KaK O €IMHCTBE MPUPOMABI U
yeJoBeKa, KOTopoe (popMupyeTcs B XMMHUU HAa OCHOBE NMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEX]ly CTPOCHHEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3auMOAEHCTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIECITHOTO
TpyJa ® KU3HA Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujiaTelIbHAasl, KaK HayKa BHICOKMX TE€XHOJIOT'MI HalpaBjieHa Ha PEIICHUE TII00aTbHBIX
po0JIeM YCTOMYNBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, TTUIIIEBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cootBeTcTBUY € 00IIMMU LETSIMU U IPUHIIMIIAME CPEHETO O0IIEro 00pa3oBaHus
comepkanne npeaMera «Xumusi» (10—-11 kmaccel, 0a30BbIi YpOBEHb H3Yy4YCHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY OOyYaronuxcs,
HEOOXOAUMYI0O UM [UJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocCTaBISIOIKUMH TPEAMETa « XUMUS» SABISIIOTCA 0a30Bble Kypchl — « Oprannyeckast
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHUWA MO HEOPraHMYECKOU
XUMUM (C BKIIOUYEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUYeCKOW XHUMHH.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWUK MpPU HM3YYEHHHM MpeaMera 00ecleurBaeT
BO3MOYKHOCThH PACCMOTPEHHMS BCETr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckas XuMmus» chopMHpOBaHa B IPOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YYEHHIO YydyeOHOro Marepuaia U OOyCIOBJIEHA HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTUEM 3HAHUM Ha OMPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCAMHEHNM, a TAK)KE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHHUH BemlecTB. CBeieHHsT 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
aKTUBHBIX COEIMHEHWI. B Kypce oOpraHu4eckol XWMHHM MOJYy4alOT pa3BUTHUE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs I€PBOHAYATILHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

I[Ton HOBBIM yryioM 3peHuUss B mpeaMere «XuMus» 0a30BOro  ypoBHs
paccMaTpuUBaeTCsd M3YYEHHbIH Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4acCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XUMHsD» 00ydaroaMest
MPEAOCTABISAECTCS BO3MOKHOCTh OCO3HaTh 3HAUYEHUE MEPUOAMYECKOrO  3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
U3MEHeHHe (QYHKIUNA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIIIEH Hu
MIPOTHO3ZUPYIOIIECH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIHUSIX, UX CYUHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3M XUMUU C APYTUMHU HayKaMH, PACKPBHIBAIOT €&
pOJib B TIO3HABATEIbLHONW W MPAKTUUECKON AESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO



Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U DKCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1einoMm coaepkaHue yuyeOHOTro
npeaMeTa «XUMHUs» JaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHMYeCKOTO MHpA,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, IT03HABAEMOCTh
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEIINOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA U COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHSATHIE TPOrPAMMOI IO XMMUU MOXOIbI K OTIPEIETICHUIO COJEPKAHUSI U TTIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHUBEPCATBHBIX YUEOHBIX ICHCTBHM,
UMEIOINX 0a30BOE 3HAYEHHUE TS Pa3IMYHBIX BUIOB JICATCILHOCTH: PEIICHUS MTPOOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOH W HCCJIEAOBATEIbCKOW ACATEIHHOCTH, 3aHUMAOIICH Ba)KHOE MECTO
B [TO3HAHUM XUMUHU.

B npakTtuke npenogaBaHusi XUMHUH Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU IIeJIed M3ydeHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPATUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB XMMHYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXO/T K OTIPEACIICHUIO TICJICH U3yUeHHUs TTPEAMETA SIBJISETCS BIIOJTHE OMPaBIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMA U3yYEHUS MpeaMeTa « XUMUsD)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JekKaT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIbHBIE 3aKOHBI U TEOPUHM XUMHUHU, OCBOCHHE SI3bIKa HAYyKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHWEe W pPa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOAAaX ITO3HAHMS
BCIIECTB U XUMHUYECKUX PEaKIUN, HEOOXOAMMBIX I TNPUOOpPETEeHUsS YMEHUUN
OPUEHTHUPOBATHLCS B MUPE BEIISCTB U XUMHUYCCKHX SIBJICHUH, UMEIOIINX MECTO B IIPUPO/IC,
B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSCHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TIpaBui 0e30MMacHOTO
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ »Tum copeprxaTenbHash XapaKTEpPUCTHKA Ieled W 3a7a4 N3y4YCHHs
npeaMeTa B MporpaMMe IO XMMHH YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUH



C HOBBIMM IIPUOPUTETaMU B CHCTEME CpeaHero obmero obOpas3oBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0II€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0O HE HAOOpOM 3HaHUM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOcO0aMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanranus oO0ydYarolMXCsi K YCIOBUSIM JUHAMMYHO pPAa3BUBAIOLIETOCS MHpAa,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM,;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieMm, TIOMCKa, aHamu3a W 00paboTku  uUH(OpMAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHUS OTIBITA IEATEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B IO3HAHUHU
XMUMHH, a TaKXe JJs OLEHKH C IMO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpexny;

pa3BUTHE I[IO3HABATEIIbHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPHOOpETaTh HOBbBIE
3HaHUS MO0 XWMHUU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, MCIOIB30BAThH
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUY JUIsI IOMCKA U aHalIu3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(DOPMAIIMKA XUMHYECKOTO COJIePIKaHNUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTAaHUE Y 00YJaromMXcsl yOSKIEHHOCTH B TYMaHUCTHYECKON HAMPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEIIEHUU TN00alIbHBIX MPOOJIEM palMOHAIBLHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUS DHEPreTUYECKUX PECYpCOB U COXPAaHEHHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHs ONbITa HCIOJIb30BaHUS
MOJyYEHHBIX 3HAHWNA N7l TMPUHITHS TPAMOTHBIX PEIICHWA B CUTYallUAX, CBA3AHHBIX
C XUMUYECKIUMHU SIBIICHUSMHU.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJAMYECKYI0 HWHTeprnperauuio B paszaene «llnanupyembie pe3ysibTaTbl OCBOCHUS
IporpaMMbl IO XUMHUN», OJarogaps yeMy oOecrnedyeHo YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS WMEIOT MNpPsMO€ OTHOIICHHWE K pealu3alliil KOHKPETHOM
LEJIH.



B yuebHOM muiane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OOriee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS XuMuu — 68 uacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernvyeckue 0OCHOBbI OPraHUYECKON XUMUH

[Ipenmer opraHu4yeckol XWMUU: €€ BO3HUKHOBCHHE, PA3BUTHE W 3HAYECHUE
B MOJIyYEHUM HOBBIX BEHIECTB M MATEpHUAIOB. Teopus CTPOCHHS OPTaHUYECKUX
coenunennii A.M. BytnepoBa, €€ ocHoOBHbIe ToJIOkKEHUS. CTpyKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, n3omepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OpTraHUYECKUX COCIMHEHUH (CHUCTEMaThuecKasi) U TPUBUAJbHBIC Ha3BAHUS BayKHEUIIIUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

JKCIepPUMEHTAIbHbIE METO/Ibl M3Y4YeHHUs BeleCTB U UX NMpeBpalleHui

O3zHakomMyieHHE ¢ 00pa3aMy OPraHUYECKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICTTUPOBAHUE MOJEKYJl OPraHMYeCKHMX BEIIEeCTB, HAOMIOJEHUE U OIMHMCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO OPraHMYECKHUX BEIIECTB IMPU HAIPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psf. MeTaH u 3TaH — NpoCTeIme
MPEJCTABUTENIN AJIKAHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOPEHHUs ), HAX0XKJECHUE B MPUPOJE, MOJyICHUE U IPUMCHECHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN pAA. IJTWIEH W NPONMWIEH —
MPOCTEHIINE MPEACTABUTENIN AJIKEHOB: (PU3NUYECKUE U XMMHUUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIApaTalldd, OKHUCICHUS U IOJUMEpH3aIlin),
MOJTyYEHUE U TPUMEHEHUE.

Ankanauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOMCTBA (peakmusi monuMmepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
MPOCTEUIIINI MPEICTABUTEh AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBA (p€aklUMu THUIPUPOBAHMS, TaJOr€HUPOBAHUA, TUApATAIlMA, TOPEHUs),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKHE CBOMCTRA (PEeaKIuu
raJIOTEHUPOBAHMUSI W HUTPOBAHMS), MOJIYyYECHHE W TpUMEHEHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHUposaHus u
HUMPOBAHUsL), NoayueHue u npumenerue. TOKCUUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXY YIJIEBOJOPOAAMU, MPUHAIIEKAIIMMH K PAa3JIUYHBIM KJIaccaM.

! Kypcusom B TeKcTe BBIICIEHBI DIEMEHTHI COJAEPKAHMSA y4eOHOrO Marepuana, KOTOpPhIE M3Yy4YaroTCs
B O3HAKOMMTEJIBHOM IJIaHE W HE BKJIOYAIOTCA B COCTaB NpPeIMETHBIX pe3ynbraroB ocBoenuss OOII COO
Ha 0a30BOM YpOBHE.



[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPEeroHKa, KPEKUHT
(TepMuYECKHM, KaTaduTHyecKuil), nuponu3. I[lpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KamMeHHBIH yroibp M NPOAYKTHI €ro
nepepadoTKH.

JKCIepUMeHTAIbHbIE MEeTOIbl M3Y4YeHHUs BEIIECTB U UX NPeBpallleHu i

O3HakomIIeHHE ¢ 00pa3aMu IIacTMacc, KayqyKoB U pe3uHbl, Kouiekiuu «Hedpb»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUHYECKOH padoThI: TIOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TPOAYKTa pPEaKIWH II0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJI: CTPOCHUE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJJIaMU, TajJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIAa ¥ ATaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTIIUKOJISL.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBa (peakilMu OKHUCICHUS W BOCCTAHOBJICHMS, KAaYECTBEHHBIC
peakIuu), MoJiydeHue U MpUMEHEHUE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeseibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsS U YKCyCHas
KHUCIIOTBI: CTpOEHUE, PU3ndecKue 1 XUMUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE /IS Kilacca
KUCJIOT, peakuusi dsTepudukaiuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMUCJIOTHI KaK MPEACTABUTEIH BBICIINX KAPOOHOBBIX KUCIOT. MblIa KaK COJU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIECE ICHCTBUE.

Crnoxxnaple dQUpPHl KaK MPOU3BOAHBIC KaPOOHOBBIX KHUCIOT. ['MAPOIN3 CIIOMKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, JAW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTeUIii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (DU3NIECKUE
U XUMUYECKHe CcBoMcTBa (B3auMmozeicTtBue ¢ ruapokcuaoM meau(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIIIOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeneHue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03b1. PU3NYECKUE M XUMHUIECKUE CBOMCTBA Kpaxmaiia (THIPOJIH3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs BelIeCTB U UX NpeBpanieHuii

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOJIa OKCHIOM
meau(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIHUIEPHHA C THUAPOKCHUIOM
menu(Il)), ampaeruaoB (OKHCIEHHME aMMHUAyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammoneiicTBue Kpaxmajia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Brruncnenns mo ypaBHEHHIO XUMUUYECKON peakiuu (Macchl, 00béMa, KOJUYECTBa
HMCXOJHOTO BEIIECTBAa MJIM TPOAYKTa pEaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A3oTcoaep:xaniue opraHudeckue coeTMHeHus

Amunvl. Memunamun u anuiuH: cocmas, cmpoenue, u3udeckue u Xumuveckue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYecKHe coeAuHeHUus. Dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpe TIIMIMHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpUPOIHBIE BBICOKOMOJICKYJISPHBIC coeauHeHus. l[lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCIepUMEHTAJIbHbIE METOAbI H3yUEeHHS BelleCTB M UX MpeBpalleHuil
HaOnronenne u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIPU HarpEBaHUM, IIBETHBIC PEaKIIMK OCIIKOB.

BbicokomolieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJIMMEPHU3aIliH, CPEIHAS MOJISKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmunien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanonoiti u cunmemuyeckue Kayuyku (0ymaoueHogvlll, X10pONpPeHOsbili U
uzonpenosyvlil). Bonoxkna: mamypanvuvie (xaonox, wepcmov, WENK), UCKYCCMEEHHbLE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemudecKue (KanpoH u 1aécam).

11



JKCIepuMeHTAIbHbIe MeTOAbI H3YUYeHHs BellleCTB M UX MpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peasmmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAK W TOHATHM, SBIIIOLIMXCS CHCTEMHBIMU JUISI OTACNIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: SIBJIEHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®du3uka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeEIeCTBa, (U3HMUYECKUE
BEJIMYUHBI U €UHULBI HX U3MEPEHUS.

buonorus: kinerka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
(doTOCHHTE3, OMOJOTNYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIEBObL, )KUPbI, PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJBI, IOJE3HBIE HCKONAEMbIE, TOIUIMBO,
PECYpCHI.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBBI XUMMU

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeieseHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYypaIrs aTOMOB.

Ilepuomnueckut 3axkoH u llepmomuueckas cucTeMa XUMHYECKUX DSJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEepHOAWYECKOr0 3akoHa U Ilepmoamveckoil CUCTEMBbI
xuMudeckux 3emMeHToB .M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHS AaTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMUYECKas CBsA3b. BUbl XuMHUueckoil cBsi3H (KOBaJI€HTHAs
HEMoJIsIipHAsT W TOJISIpHAsl, HWOHHAs, MeTauiMdeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKOM CBA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QaHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTrie 0 nucnepcHbIX cucTeMax. MIcTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B pacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BemiecTB. ['eHeTWueckass CBsS3b HCOPTaHMYECKUX  BEIIECTB, IPHHAJJICIKAIIIX
K pa3jIMYHbIM KJIaccaM.

Xumudeckas peaknus. Kimaccudukarus XUMUYIECKUX peaKIfii B HEOPTaHUIECKOM
U OpPraHUYeCcKOM XUMHUHU. 3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3NuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJ/IHBIX PaCTBOPOB BEIIECTB: KUCasl, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoaU3 HeopeaHuuecKux u
OpeaHu4ecKux geuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3nekmponuze
pacniagos u pacmeopos coiell. Ilpumenenue sn1exmponusa.

JKCcNepUMEHTAJbHbIE METO/IbI H3YUYEeHHS BellleCTB U UX NMpeBpalieHu il

Hemonctpanusa tabmun «llepuogudeckass cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KaTaIU3aTOpa, OINPEIEIECHUE CPEObl PacTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIIMM WOHHOrO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIN».

PacuéTHble 3a1a4n
Pacuétel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMUYECKUE
pacu€Thbl, pacu€Thl C NCIOJIB30BAHUEM MTOHITUS «MACCOBAs OIS BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUS aTOMOB. DPU3HUECKHE CBONCTBA
HEMETAJUIOB. AJUIOTpONMsS HEMETa/uIoB (Ha MpHUMepe Kuciaopopaa, cepwl, dochopa u
yTaeposia).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUH (OKCHUIIOB, KHUCIOPOICOAEPKAITUX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BAXKHENIIINX HEMETAIIJIOB U UX COCITMHEHUN.
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Mertamnbl.  Ilosmoxxenne wmerauioB B llepuoauyeckor cuUCTEME XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI JJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBodcTBa MeTaioB. CIulaBbl  METaJLIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPHUM, KA, KalIbIluid, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. IIpuMeHeHne METaoB B OBITY U TEXHHKE.

JKcnepuMeHTAJbHbIE METO/IbI H3yUYeHHS BellleCTB U UX NMPeBpalieHu i

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATTFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI04Yei, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMHU, €CIIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XumMud M )KU3Hb

Ponp xmmunm B o0O0eCEUeHHMH HSKOJOTHYSCKOM, HDHEPreTHYECKOM M IMHIINEBOM
0€301acHOCTH, pa3BUTUHM MeTUIIUHBL. [IOHIATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraByienuss 06 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)XHEMIINX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuayibl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaIbl
JUISL DIICKTPOHUKH, HAHOMAaTEpHabl, OPraHMUEeCKHUE U MHUHEPAIbHBIC YI0OPCHHMS.

XuMHsT H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJb30BAHUSI MPENapaToB OBITOBOW XHUMHHU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MexXnpeIMEeTHBIX CBA3€H NMPU U3y4eHUH OOILIEeH M HEeopraHu4ecKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATUW, TaK W IIOHATUH, SIBISIOIIUXCS CHUCTEMHBIMU I OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO01ire ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABJICHHE.

®usnka: MaTepus, SJHEPIrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaaMOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUYECKUIl ypOBEHb, BELIECTBO, TEJIO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanbl, TOPHBIC TMOPOIBI, TOJIE3HBIE HMCKOMAeMbIe, TOILIMBO,
pECYpPCHI.

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
IIPOMBIIIJICHHOCTS, dbapmaneBTUYECKAS IIPOMBILIJIEHHOCTS, IIPOU3BOJCTBO
KOCMETHYECKMX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKLIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yUarOIIUMUCS
nporpaMm cpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToauuecKoil OCHOBOM [Uisi pa3pabOTKH  IUIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOJIXO/I.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpenMeTa «XUMUs» Ha YPOBHE CPEAHEro OOIIETo
00pa30BaHMsI BBIJEJICHBI CIEAYIONINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJU4Khe MOTUBALUU K O0YUYEHUIO;

L[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M  CIIOCOOHOCTh OOY4YaromMXcsi PYKOBOJCTBOBAThCSA B  CBOEH
JeATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYIIUMU LIETOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTH KU3HECHHBIE TUIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMUSA» JOCTUTAIOTCSA B €UHCTBE
y4eOHOH M BOCHUTATEIbHOW AESATENBHOCTH B COOTBETCTBHHM C T'yMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMHU LICHHOCTAMHM U HJI€aJJaMU POCCUICKOTO
I'pa)1aHCKOI0 00IeCTBa, MPUHIATHIMU B O00IIECTBE HOPMaMH U MpaBUJIAMU TTOBEJCHMUS,
CIOCOOCTBYIOUIMMHU MPOLECCaM CaMOIO3HAHUsS, CaMOPa3BUTHUSI W HPABCTBEHHOIO
CTaHOBJICHUSI INYHOCTH 00YYaIOLIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPaXaroT
c(OPMHPOBAHHOCTh  ONbITAa [O3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOy4Jaronuxcs Mo peain3alruy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTU:

1) rpaIaHCKOro0 BOCIIMTAHUS

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX NpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIOPSIIKY;

IpPEACTaBICHHS O COIHAIBHBIX HOPMAX M MPABUIIaX MEXINYHOCTHBIX OTHOIIEHUI
B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH NMPH CO3JAaHUU YUEeOHBIX
NPOCKTOB, PEIICHUU YyYeOHBIX W IMO3HABATEJIbHBIX 3a]a4, BBIMOJHCHHH XHMHYECKUX
SKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IATPUOTHYECKOTO BOCTIHTAHMS:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TMPOIECCY TBOpUEeCTBA B OOJACTH TEOPUUM U MPAKTUYECKOTO
NPUMEHEHUsI XHWMHH, OCO3HAHHUSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yibTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uHGOpPMAIIUHU O IEPEIOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBbI
1 [ICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJCHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUNA 3TUX MTOCTYIKOB;

4) popmMupoBaHus KYJILTYPbI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U 0€30MacHOro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJ WHAMBUIYATBHOIO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOACH;

OCO3HaHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpEOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPyA0BOTr0 BOCIMTAHMS

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEIHCKON IESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPUECKON U JPYTUX BUJIAX JACSITEIBHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH M0 XUMHUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynymeld mpodeccuu M pealu3alii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMMHH, HMHTEPECOB W NOTpeOHOCTEH
00IIIeCTBA;
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6) IKOJIOrH4eCKOro BOCIIMTAHMS

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PAIMOHAIBHOIO MIPUPOJONOIb30BAHHS;

AKTHBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpE OKPYKAIOIIEW IPUPOIHOU
cpele, yMEHHUs MPOTHO3HPOBATHh HEOJArONPHUSATHBIE 3KOJOIMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOIO 3KOJIOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOU KYJIBTYPHI,
OMbITA ACSATEIBHOCTA SKOJOTWYECKOM HAIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMU B N103HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pAallMOHAJIBHOTO HAYYHOI'O MBINUIEHHUS, CO3JaHUU LEJIOCTHOIO IMPEACTaBICHUSA
00 OKpy’KaroIieM MHUpE Kak O €IMHCTBE MPUPOIbI U YEJIOBEKA, B TO3HAHUU MPUPOJTHBIX
3aKOHOMEPHOCTEHN U pPelIeHUH Mpo0JieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
TYMaHUCTHUUYECKOW HAMpPAaBICHHOCTH W BaXXHOW PpOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYphI, PEIIEHWU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTETUUCCKOM, ITUIIIEBOM M KOJIOTHYSCKON O€30IMacCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEYEHUU YCJIOBUU YCIEIIHOTO TpyAa U HKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYLUIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOIb30BaTh IMOITy4acMbIe
3HaHUS U1 aHaliv3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpPA U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIE 3aKIIOUEHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI TOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbBIX cdepax mnpodeccrnoHaabHOMI
JEATEIIbHOCTH.

18



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YUEOHOTO mpeaMeTa «XUMUs» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAUYUMBbIE LTSI dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpakarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEITU(UKY METOI0B ITO3HAHMUSI, UCIIOIH3YEMBbIX
B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCIEIOBAHMUE,
HaOJIOICHNE, U3MEPECHHE, SKCTICPUMEHT U JPYTHE);

yHUBEpCalbHble Yy4eOHbIe JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,
pETyIATUBHEIE), oOecnieunBatomue (GopmupoBanue (HyHKIIMOHATHLHOW TPAMOTHOCTH U
COIIMAJIbHON KOMITIETEHIIUU 00Yy4aronxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl KMCIOJIB30BaTh OCBOCHHBIE MEXIAUCIIUIUTMHAPHEIE,
MHUPOBO33PEHYECKHIE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JEHCTBUS B MO3HABATEIILHOU U
COIIMAJIbHOM ITPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YUYEOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble JJoruueckue 1elcTBUA:

CaMOCTOSTENbHO (hOPMYJIUPOBATH U AKTYAJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEU ACATEIBLHOCTH, 3a/laBas apaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI JICATEIILHOCTH C MMOCTABJICHHBIMU LIEISMU;

KCMOJI30BaTh TPU OCBOCHUH 3HAHUIN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACIATh
XapAKTEPHbIC MPU3HAKK TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJETIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSA U KPUTEPUM [JIs1 KJAcCU(UKAIMU BEIIECTB U XUMHUYECKUX
pEaKLuii;

YCTaHaBIIUBATh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXKIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATh 3aKOHOMEPHOCTHM M TPOTHUBOPEYUS B PACCMATPUBAEMBIX SBJICHUSIX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIB3YEMbIE B XUMHUH CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYECKUI 3HAK
(cuMmBOJI) BNeMEHTa, XuUMUYecKas (opMmysa, ypaBHEHHUE XUMHUYECKOH pEaKiuu —
P PEIICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MNPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUM.
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Bba3oBble ucciieaoBarebLCcKHe 1eHCTBUA:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€KW U 33Ja4d HCCIEAOBAaHHUsSA, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOATENHLHO C(OPMYIMPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U ITPOBEJAECHUS YUCHUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaONIOJaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS H
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHUSA, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MPUOOPETaTh OIBIT YYCHUYECKOM HCCIeA0BATEIbCKON U TPOEKTHOM IeATETHbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELLICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Padora ¢ undopmanueii:

OPHEHTHUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX WHPOpMANuu (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH()OPMALIMIO PA3IMYHBIX BUIOB U (OPM NPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh Pa3JIMUYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHdopMaIuu, He0OX0IMMOM J1JIsl BBITIOJIHEHUS YU€OHBIX 3a7a4 ONPeIeIEHHOTO THIIA,;

nmpuoOpeTaTh  OMBIT  HWCIHOJB30BaHUSA  WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBINA SI3bIK B Ka4E€CTBE CPEACTBA MPHU PabdOTEe C XUMHUYECKOM
uHdopMaIueit: MPUMEHATh MEXKMIpeIMeTHbIE (HU3HMUECKIE U MaTEeMAaTUUECKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMMmyHuKaTMBHBIC YHUBEpPCAJbHbIC y4eOHbIe 1elCTBUS:

3aaBaTh BOIPOCHl IO CYIIECTBY OOCYyXJaeMOW TemMbl B XOJ€ Juajora
W/WIM  TUCKYCCHM, BBICKa3blBaTh HUJEH, (OPMYIMpPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0OKEHHOM 3aa4H;

BBICTYIIaTh C IMPE3EHTAlMUEld pe3yJbTaTOB I103HABATEIBHON JIEATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJIHEHHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM paboOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealu3alud y4eOHOro mpoekTa U (HOPMYIHPOBATH BBIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM ITYTEM COTJIACOBAHUS TO3UIIMKA B XOJIE
o0CyXeHrst 1 0OMEeHa MHEHUSMH.
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PeryasiTuBHble YHHMBEpPCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBHUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4éTOM MOTyYeHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIIMIX;

OCYIIECTBJISATh CAMOKOHTPOJb CBOEH JEsATEILHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKHU.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBJICHUIN TPUPOJIBI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEelIeHUs TMPaKTHYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS
K CBOEMY 3J10pPOBBIO U IIPUPOIAHOU CpeE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKIIFOUAET: OCHOBOIIOJIATaI0IINE
NOHATUSL (XMMHYECKUN HJIIEMEHT, aToM, JJIEKTPOHHAas 000Jiouka aToma, MOJIeKyJa,
BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (dopmyia
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIepO HBIN
CKeJeT, PYHKIIMOHAIIbHAS TPYIITA, PauKall, U30MEPUsl, H30MEPHI, TOMOJIOTHYECKUH PSiII,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA MW a30TCOIEpkALIME COEOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux Beuiects A.M. byTiepoBa, 3aKOH COXpPaHEHHS] MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKH S3bIK XUMHUHU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXalye B OCHOBE NMOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHX SIBIICHHM,
(akKTOJOrMYecKue CBEAEHUS O CBOWCTBAX, COCTaBe, IMOJYYEHUH M O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEHUIIMX OPraHMYECKUX BEHIECTB B OBITY M MIPAKTUYECKOUN
JIESITEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapakKTE€pPHbIE TMPU3HAKU TOHSTHUH,
YCTAHABIIMBAaTh WX B3aWMOCBS3b, HCHOJIb30BaTh COOTBETCTBYIOIIME  TOHSTHUA
MIpY ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCTUHEHNU;

chOpPMHUPOBAHHOCTh ~ YMEHUH  HUCIOJIB30BaTh  XUMHUYECKYH)  CHMBOJIMKY
JUTSI COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM ) hOopMyT
OPTraHUYECKUX BEILECTB U YPABHEHHN XHUMHUYECKUX PEAKIWN, U3TrOTABIMBATH MOJECIU
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHMYECKUX BEIIECTB MO MX COCTABY U CTPOEHUIO K OINpPEACIIEHHOMY KiacCy/TpyIie
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COeIMHEHUN  (YTrIeBOJOPOAbI, KHUCIOPOA M  a30TCOJEpiKalllue  COEJUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknatype ([UPAC), a Takke NPUBOAUTH TPUBHAIbHBIC HA3BaHUSl OTIEIbHBIX
OpPraHUYECKUX BEIECTB (ITUJICH, MPOIUJICH, alleTUJICH, TUIICHTJIMKOJb, TJIUIEPUH, (DEeHOI,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, [eJUTH0JI03a, TIUIIHH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI OTIPEICTISATH BUBI XUMHYECKOU CBS3U B OPTaHUIECKUX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannmveckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh COCTAaB, CTPOCHUE, (PU3UUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OGeH30)1, METAHOJ, 3TAHOJ, ATWICHIJIMKOJb, TIUIEPUH, (EHON, aleTallbJIerui,
MypaBbHHAasi U YKCYCHasl KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTb HCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS [10 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOJHOTO BEHIECTBA WU TMPOJIYKTa PEAKIUH TI0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MO3HAHUS, UCHOJIb3YEMbIX B XUMHH MPU W3YyUYECHHUHU BEIIECTB U XUMUYECKHUX
aBjeHUN (HAOMIOJIEHUEe, W3MEpPEHUe, DKCIEPUMEHT, MOJACIUPOBAHUE), HMCIOJIb30BATh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUW COOJIIOATh MpaBWIa IMOJIb30BAHUSI XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABHIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAIICHUsS OPraHUYECKUX BEIIECTB IPU HArpEeBaHWU, IMOITYYEHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypanus OeTKOB MpHU HAarpeBaHWU, I[BETHHIE pEaKIMu OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU OE€30MaCHOCTU MPU OOPAILEHUHU C BEIIECTBAMH U JTAOOPATOPHBIM
000pyZOBaHUEM, MPENCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;
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C(OPMUPOBAHHOCTb ~ YMEHMI  KPUTUYECKHM  aHAJIU3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIMIO, TIOJTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpMAIUH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUiIa SKOJOTUUECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpYy’Karollleld MPUPOAHON Cpelpl, OCO3HABATh OINACHOCTb BO3JECHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, NOHUMAs cMbIci nokazaTens [TK,
NOSICHSATh HAa TMPUMEPAX CHOCOObl yYMEHBIICHUS W MPEeNOTBPALEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YEJIOBEKa;

g 00yYarolMXCcsi C OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins g 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOM COCTAaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHPA, POJIM XMMHHU B IO3HAHUU SIBIICHUW TPUPOJBI,
B (OpMUpPOBAHMM MBIIUICHUSI U KYJbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJUMOW Ji PEIICHHUS MPAKTUYECKUX 3ajlad M OIKOJOTHYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIIINE
HMOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTEICHb OKHUCICHMS, XUMHUYECKas CBA3b (KOBaJICHTHas,
HMOHHas, METAUIMYECKAs, BOAOPOJIHAS ), KPUCTAUIMYECKAs PEIIETKA, TUIIBI XUMUYECKHUX
peaKIuid, PacTBOP, BJIECKTPOIUTHI, HEAJEKTPOIUTHI, SIEKTPOIUTHIYECKAS TUCCOLUALIMS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM PEAKIHH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsS DJICKTPOJUTHUYECKON JTUCCOIMAIINH,
nepuoguueckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHS] MACChl BEIIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] PHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUSl MTPUYMHHOCTH U CHUCTEMHOCTH XWMHYECKUX SIBIICHUH, (DaKTOJIOTHYECKHE
CBEJICHMS O CBOMCTBaX, COCTaBe, MOJTYUYEHUH U O€301TaCHOM HCIIOIBb30BaHUN BOXKHEHIITNX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIECCKON NEATEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAHABIMBAaTh WX B3aWMMOCBS3b, HCMOJIb30BaTh COOTBETCTBYIOIIME  TOHSTHUA
MPU OMMCAHUHM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUM;
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COPMUPOBAHHOCT ~ YMEHMHW  MCIOJNB30BaTh  XMUMHUYECKYKD  CHMBOJMKY
JUIL  CcOCTaBleHHs (OpPMYJa BEIIECTB UM YpPaBHEHUHM XHMHMYECKUX pEaKLu,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTJENbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Hasi U3BeCTb, IUTHEBASI COA, IUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMNpPENEIATh BAJEHTHOCTh U CTENEHb OKHUCIIECHHUSA
XUMHUYECKUX JIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3H
(KOoBaJICHTHasi, WOHHAs, METAJUINYECKasi, BOJOPOAHAs) B COCIUMHEHUSX, THI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYeCcKasi), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICKHOCTH HEOPTaHUUYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJAacCy/Tpynie COEeIUHEHUN (IMpOCThIe
BEIIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
THJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI HNEPUOAMUYECKOIO 3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHAYECKUX DJIeMEHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MenpeneeBa, HCIONb3Ys MOHATHS «S-, P-, d-DIICKTPOHHBIC OPOUTAINY,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHYECKUX JJIEMEHTOB M MX COEIMHEHWH MO nepuonam u rpymnmam l[lepuoanyeckoi
CUCTEeMBbI XUMHYeCKuX 3jieMeHTOB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IU4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TI'E€HETHYECKOM CBSI3M MEXKIY HEOPraHWYECKMMH BEIIECTBAMH
C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ yYMEHMsI  KjJacCU(PUUUPOBATh  XUMHUYECKHE  pEaKLUu
[0 Pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, H3MEHEHUIO CTETNEeHEH OKHUCICHUS JJIEMEHTOB, OOpaTUMOCTU
peakiiy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEAKUUW Pa3IMYHBIX THUIIOB,
MOJIHBIE W COKpAILIEHHBIE YPAaBHEHUS PEAKIMM MOHHOTO OOMEHA, yYMThIBasl YCJIOBHUS,
IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKIMM,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKUX BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHca 3TUX
peaKkuuu;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT Pa3IMYHbIX (DAKTOPOB; XapakTEp CMEUICHUS XMMUYECKOIO0 pPaBHOBECHS
B 3aBUCMMOCTH OT BHEITHEro Bo3jaecTBus (mpunnun Jle larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOIO TIOJIYYE€HUS CEPHOM KHUCIOThI, aAMMHAaKa, a TaKKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM TOHATHUS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO dddexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAaHECHUS
SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCy/10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIA OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHHUIO TA00PATOPHBIX XUMUYECKHUX OTBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATH  XMUMHYECKUN
AKCHEPUMEHT (pa3jioKEHUE IMEepOoKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONPEAECIECHUE CPElIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuu Ha Cyib(dar-, KapOOHAT- U XJIOPU/I-aHHUOHBI, Ha KATUOH
aMMOHWUSI, pelIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «Hemeraiby)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MACHOCTH MPU 0O0pallleHUH ¢ BEleCTBaMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHUKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOATh MIPaBUiIa SKOJIOTUUECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXaloIed NPUPOAHOM Cpelbl, OCO3HABATH OMACHOCTh BO3JICHCTBUS HA >KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMass CMbICH mokazarens I[IJIK, moscHsTh
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHU3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJIETIBIX M CIA0OBUASIIMX OOYyYaromMXCS: YMEHHE HCIOJIb30BaTh PEbe)HO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.
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10 KJIACC
HaumenoBanme
No KommuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cofepKaHue
n/m 9acoB 00yYarommxcst
y4eOHOro npeaMera
Pa3nen 1. TeopeTrnueckue 0CHOBbI OPraHMYeCKO XUMHH

[Ipenmer
OpraHUYECKON XUMUHU.
Teopus crpoenus
OpraHUYEeCKUX
COEAMHEHUM

A.M. bytneposa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHHUE B I1OJIYYEHUU HOBBIX BEIIECTB
Y MaTtepuainoB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbBIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHu4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTaHUYECKUX COCMHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiaccupuKauu
oprann4eckux semects. Homenkmnarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
HA3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCNePUMEHTAIbHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI HU3y4aeMBbIX
MOHATUM (BBIABISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpuMEHATH MOJIOKEHUS TEOPUU
CTPOEHHUS OPraHUYECKUX BEIECTB

A. M. BytnepoBa st 00bsiCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIéHHOM ) GopMyIT OpraHUIECKUX
BEIIECTB.

OnpenensiTe BUIbl XUMUYECKON CBS3H
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpraHUYECKUX BEIIECTB U MaTepUaiaMU
Ha UX OCHOBE;

— OINBITHI IO MPEBPAILICHUIO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

e JlabopaTopHBIE OTBITHI:

— MOJIEJIMPOBAHHUE MOJIEKYT
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmtoaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC
YTIIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHM psiA. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
MpUMEHEHNE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dusznyeckrue 1 XuMUYECKUE CBOWCTBA
(peakuuu ruIpupOBaHMUs,
raJIOr€HUPOBAHMs, THpaTaLUY,

PackpbIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHATHS

MIPU OMKUCAHUU COCTaBA, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOM ) (hOpMyJT OpraHUYECKUX
BELIECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K OIPEAEIEHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJTUMEPU3ALINH )
HaXOXJICHUE B PUPO/IE, TOTYYCHUE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUH P/,
AIIETUJIEH — POCTEHIITUI
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, PU3nUecKue u
XUMHYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHNE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3MYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejioBeKa. I 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEeMAaTHYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJOPOIOB.

OnpenensiTe BUAbI XUMUYECKOU CBA3U
B MOJIEKYJIaX yrieBOJIOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTUIHBIX
MPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
yTIIEBOJ0POIOB (METaHa, ITaHa,
ATUJICHA, alleTHIICHA, OyTaanena -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETUYECKYIO CBSI3h MEXKTY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYI.

28



denepanbhas padouas nporpamma | Xumusi. 10-11 kiacchl (6a30BbIii YPOBECHB)

2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKU HEPTH, UX TPUMEHEHUE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroyib 1 IPOIYyKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e JleMOHCTpanuu:

— komtekuuu «HepTh» u «Yromby;

— BujgeodparmMent «Bynkanuzamms
PE3UHBDY.

e JlabopaTopHBIE OTIBITHI:

— KaueCTBEHHOE OIPEIIETICHNE YIIIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJ1aCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJICJTMPOBAHUE MOJIEKYT
YTJIEBOAOPOIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuueckue paboTHI:

Ne 1. ITosrydeHue 3TuieHA U U3YYEHHE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM oOpalieHusl C BeIeCTBaMHU

B COOTBETCTBUU C MHCTPYKIUSIMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padOoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPTaHUYECKUX BELIECTB.
IIpencraBiaTs pe3ybTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[1IpoBOANTE BBIYUCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuéTHbIe 3a/1aUH:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOM
peakuuu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [TI03HABATEIbHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JeSITeTbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

Crouptsl. PeHON

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
duznoaornyeckKoe aericTBUC

Ha OpraHu3Mm uesoBeka. [[puMeneHue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIMUE TTOHATHUSA

IIPY ONMCAHUU COCTaBA, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIIE€HHOM ) (hOPMYJT OpraHUUECKUX
BEILIECTB.

YcranaBauMBaTh NPUHAMJIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
II0 CUCTEMATUYECKON HOMEHKIIATYpE;
MIPUBOJAUTH TPUBHAIbHBIEC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznYecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M uenoseka. [Ipumenenune
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anbaeruapl: GopMaibaETUa U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuuy OKUCICHHS 1 BOCCTAHOBJICHMS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHHE.

OIHOOCHOBHBIE MPEAEIIbHbBIC
KapOOHOBBIE KHCIIOTHI: YKCYCHAsI
KHCJIOTa, XUMUYECKOE CTPOEHHE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMmeHenue. CteapruHoBas v OJ€MHOBas
KHUCTIOTHI KaK MPEICTAaBUTENIN BBICIIINX
KapOOHOBBIX KUCIOT. MbLIIa KaK COIH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['niponus
CII0KHBIX 3GUPOB. JKHUpHI Kak

OTAEIBHBIX MPEICTABUTEIECH
KHUCJIOPOJICOICPKAIMNX COEAUHECHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aneTanbJeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IEJUTIOJIO3b] ); BBISIBIISITH TEHETHUECKYIO
CBSI3b MEK/ly HUMH U TOATBEPKAATh €&
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
PEaKIMi C UCITOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE KUPOB,
XapaKTEepU30BaTh UX 3HAUCHUE

TS )KU3HEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSACHAIThH

Ha MpUMepax crocoObl YMEHbIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. [ uApOIN3 )KUPOB

3.3

YTieBoanl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosucaxapubl). [roko3a —
IIPOCTENIINI MOHOCAXapHI:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BoccraHoBieHUE, OpPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MeEp TITIOKO3HI.

Caxapo3za — mpeJCTaBUTEIb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC Y MPUMECHECHHE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUIECKUE
CBOMCTBa Kpaxmaja (TUAPOIH3,
KaueCTBCHHAS PEAKIIHSI C HOJIOM).
DKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuUJiaM OOpaIieHus ¢ BeIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y MPAKTUIECKUX padOoT M0 MOTyUYEeHHUIO
Y U3yYEHUIO OPraHMYECKUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIUUCIICHUS

TUTSL OTIPEIEIICHUST MOJICKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE
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e JlaBopaTopHBIE OMBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIUU AJIbJICTUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJICHCTBHUE Kpaxmaia ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHble 3a1auu:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX JIEMEHTOB U 10 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacd€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazneny

13

Paznen 4. AzoTconep:kaiiue opranHndecKue coeInHeHUst

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (PU3NYECKUe 1
XMMHUYECKHE CBOMCTBA (PEaKLUU

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCIOJIb30BAThH
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C KHCJIOTaMU U TOPEHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
am(poTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaUeHNE aMUHOKHUCIIOT.
CuHTEe3 NenTHI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHATypaIns, KAYCCTBEHHBIC PEAKITUN
Ha OeJIKH.

IKCcrnepuMeHTATIbHbIE METObI
U3Yy4YeHMs BellleCTB ¥ X MpeBpalleHHii:
e JleMOHCTpauu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUHU;
— I[BETHBIC pEaKIINU OCIKOB

COOTBETCTBYIOIINE TOHATHS
IIPU ONHCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BELIECTB.

Onpenensars MPUHAAJIEKHOCTh BELIECTB
K OIPEAEIICHHOMY KJIACCy M0 COCTaBy U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIE HA3BAHMUSI
OTJIEJbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHH (METHJIAMUHA, TJIUIINHA,
OCJIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUISL OpraHM3Ma YeI0BEKA.
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Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroro no pazaeny

3

Pa3nen. 5. BeicokoMouieKyJ/IsIpHbIE COCINHEHUS

5.1

IInactmacchl.
Kayuykn. Bomokna

2

OCHOBHBIE IOHATHSI XUMUN
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJUMEPU3ALINH, CPEIHSIA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
NOJINKOHJICHCALIHSL.

[TnacTMaccel (HOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHbliil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (aLIETaTHOE BOJIOKHO,

BiageTs n3zydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Yy4aeMbIX MOHATHIA U IPUMEHSTh 3TH
MOHATHUSA IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBbSICHEHUS OTAENIbHBIX (DAaKTOB U
SBJICHUU.

Hcrnonbs30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBIICHUS CTPYKTYPHBIX (hOpMYIT
BEILIECCTB U YPABHEHUH PEaKLUi
MOJINMEPHU3ALIMH U TTOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOIHBIX Y UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Htoro mo paznemny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeM [IporpammHOe cofepxKaHue
\IT 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MeHneneeBa

3

Xumunyecknii 3neMent. AtoMm. Coctas
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepuoauueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
NEePUOANYECKOI0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyImnam u
nepuojaM. 3Hau4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 neprnoaoB, UCHIONIB3YS
MOHSATHS S-, P-, 0-2/1€KTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Buner Tabmui «Ilepuogudeckas cuctema
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BeliecTna.
Mmuoroo6pasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3MbI 00Pa30BaAHUSI XUMHUUECKOI
cBs13U (OOMEHHBII U IOHOPHO-
akIenTopHblii). BomopoaHas cBsi3b.
BanenTtHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTETIEHb
okucyieHus. KaTHoHbI 1 aHUOHBL.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWVCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnuecTBeHHbBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBLACIIATH UX XapaKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JJIs1 0O0ObSICHEHMS OT/IETbHBIX
(haKTOB U SIBICHHI.

Onpenensars BUABI XUMUYECKOH CBSI3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B CO€JUHEHUSX; TUI KPUCTAIIIMYECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTENIEHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B CO€IMHEHUSAX PA3JIMYHOTO COCTABA.
[IpoBOINUTH BEIYHCIEHUS

C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAS
JI0JIS BEILIECTBA B PACTBOPEM.

Bianets n3ydyaeMbIMU XUMHYECKUMHA
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Krnaccudukanus HeopraHHuecKux
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIIECCTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBPalleHMii:
e JleMOHCTparuu:

— MOJIETTU KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHbie 3agauu:

— pacyeThl C UCTIOIb30BAaHUEM MOHATHUS
«MaccoBast J0JII paCTBOPEHHOTO
BEILIECTBA»

13

XUMHUUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMUYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3IM4uHbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@aKTOpBI, BIUAIOLINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHSI.

[Tpunuun Jle [larense.
DNEKTPOIUTHYECKAS TUCCOLIUALIMSL.
CusnbHble U ciiadble 1ekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJIAs,
HEWUTpalIbHAs, eI04YHast. BonopoaHbiin

TTOHSTHSIMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTOpoB.

Onpenenstb XxapakTep CMEIIeHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuun Jle [latensbe).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJTIOICHHUE U ONTUCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO OOMEHA, BIMSHUIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl
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nokasareib (PH) pacTBopa. Peakimun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenune aneKTpoaun3a.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpalleHMii:
e JleMOHCTpaIuu:

— pa3JIoKEHUE NEPOKCHUAA BOJAOPOA

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OMpeJIeNIEHUE CPelbl pACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO
WHJUKATOpA.

o [IpakTuueckuie pabOTHI:

Ne 1. Bnusinue pa3nuuHbiX (hakTopoB
Ha CKOPOCTh XMMHUYECKOUN pEaKIIUH.

e PacuérHrble 3a1a4n:

— pacyeThl 10 YPaBHEHUSIM XUMUUYECKUX
peaxkiuii, B TOM YUCJIIe
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aIliCH YPaBHEHUN COOTBETCTBYIOIIMX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BHIUUCIICHUS

10 YpaBHEHUSIM XUMHUYECKUX PEaKIIni,
B TOM YHCJIC TEPMOXHUMHUYECKIE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertamisl. [lonoxxeHne MeTamuioB

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O01ue pru3ndecKre CBOMCTBA
MeTaJUIOB. [IpuMeHeHne MeTamioB

B ObITY, IpupoJie U TexHuKke. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpspKeHU MeTaiioB. OO01ue criocoObl
noJiyueHus: MmetauioB. Kopposzus
MeTauioB. CocoObl 3aIIUThI

OT KOPPO3HH.

OO111as1 XapaKTepUCTHKA METAJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [Tepuoauueckoil cucTemsl
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
ITepnonnueckoi CHCTEMBI XUMUYECKHUX
AJIEMEHTOB: M€/lb, LIMHK, XPOM, KEJE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIIBI, TUIPOKCHUBI, COJIN).
JKCIepuMeHTATbHbIE METOAbI
H3Yy4YeHMs BellleCTB U UX NMpeBpalleHHii:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHITHUS
P OMKMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JJIs1 00bSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COEAMHEHUH C yUETOM
CTPOEHUS UX aTOMOB U IIOJIOXKEHUS

B [lepuoanueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJNIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peakuii; NpUMEHEHUE METAJIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
WCITOJIb30BAHUE UX ISl CO3AaHUS
COBPEMEHHBIX MaTEPHUATIOB U
TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKHCIIUTEIBHO-
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e J/leMoHCTpauu:

— KOJUIEKIUA «MeTalibl ¥ CILIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaAMU KUCJIOT U
IIEI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILECTB JIaHO B BUJIE PacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
Ha0JII0/ICHUE U OITMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThI).

[IpencraBasTs pe3ynbTaThl
XUMHUYECKOTO IKCTIEPUMEHTAa B hopMe
3aIyCU YpPaBHEHUN COOTBETCTBYIOIINX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh paBUiiaM TMOJIH30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyI0BaHUEM.

[TpoBOANTDH BHIUUCIICHUS

M0 YpPaBHEHUSIM XUMHUYECKUX PEAKITHIA.
CaMoCTOSITENBHO MJIAHUPOBATH U
OCYILIECTBISTH CBOIO TO3HABATEIbHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [leproanueckon cucteMe XuMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckre CBONCTBA HEMETAIIOB.
AJIOTpOIUSI HEMETAJIOB (Ha pUMepe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAJIIOB.
Kucnoponconep:xaiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJJIOB.

JKCIepUMEHTAILHbIE METOIbI
U3Yy4YeHUs BellecTB

U UX NPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3iibl HEMETaJIOB;

— B3auMMO/ICHCTBUE MEJIU C a30THOM
KUCJIOTOM pa3InyHOM KOHLICHTPALUH.

e JlabopaTOpHBIE OTIBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHMUS.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEIECTB, JIJIs1 00ObSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHH.

OOBsACHITH 00IIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB HEMETAJIIIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B llepnoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUUECKHUX
pEaAKLIUM.

XapakTepu30BaTh BIMSHUE HEMETAJIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OITUCHIBATh IPUMEHEHUE

B PA3JIMYHBIX 00JIACTSIX MPAKTUYECKOM
JEATEIBHOCTH YEJIOBEKA.

43



denepanbhas padouas nporpamma | Xumusi. 10-11 kiacchl (6a30BbIii YPOBECHB)

o [IpakTHueckue paboThI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4u:

— pacyeThbl Macchl BEUIECTBA

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

B PEaKILMU BEILIECTB; paCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET MIPUMECH

2.3

CBs13b
HEOPraHUYECKHUX U
OpraHUYEeCKUX
BEIICCTB

Heoprannyeckue u oprannyeckue
KUCo0Thl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUS. AM(BOTEpHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHMs. | eHeTnuecKas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTABIICHHUS
AIIEKTPOHHOTO OajaHCca 3TUX PEaKLUM.
[IpoBoanTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BEUIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAHUE XUMUYECKOTO
HKCIIEpUMEHTA (IeMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBnsTh pe3yabTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCcH YpaBHEHUN COOTBETCTBYIOIINUX
peaxkuuii ¥ 1enaTh BEIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM
000pyIOBaHUEM.

[IpoBOINUTH BEIYHUCIEHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOI
JESATEIBHOCTH

Hroro no pazaeny 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponbs xuMuu B o0ecieueHUN PackppIBaTh poJib XUMHH B PEIICHUN

AKOJIOTUYECKOM, JHEPreTUYECKON U
MUIIEBOIN 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX MTPOMBIIIICHHOTO MOJYy4YeHUS
BAKHEUIINX BEIIECTB (HA MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTHI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pPOBbE YEJIOBEKA; ITPaBUJIa
HCTIOJIb30BaHUS JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTMYECKHUX MPOOJIEM YEIOBEUYECTBA,
OMHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAYKH U
TEXHOJIOTHH.

[IpumensTh mpaBuia 6€30MaCHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTOBEICHUS B IETISX
cOepekeHus 37J0POBbS U OKPYKAIOIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpraHU3MBbI ONPEJICICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsATh
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IpenaparoB; paBuia 6€30MacHOTo
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [IpUMepax CrocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh NOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NeATEITbHOCTH, CBA3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCHoHATbHOU
JESATEIIBHOCTH.

[IpuHuMaTh ydactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
pelieHus

Hroro no pazueny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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