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PabGouas mporpamma no y4yeOHOMY NpenMeTy «XuMwus» pa3paboTaHa Ha OCHOBE
denepaibHOM pabodeil MporpaMmbl MO y4eOHOMY MpeaAMETy «XUMHS» (0a30BBIH
ypoBeHb) (mpeamerHass obnacth «EcCTeCTBEHHO-HAy4yHbIe TIpeAMEThI»)  (nanee
COOTBETCTBEHHO — IMpOorpaMMa Mo XMMHUH, XUMUs1) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
cozepxaHue oOydeHHUs, TIIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO XHWMUH,
IUIAaHUPYEMBbIE pPe3yIbTaThl, TEMATUYECKOE TIJIaHUPOBAHKE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYEeHUS XHMUH,
XapaKTEePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUIO0 O0ydaroIlIMMHUCH,
MECTO B CTPYKType Yy4yeOHOTo IUIaHa, a TaKXke MOJIXOJbl K OTOOpY coiepKaHuf,
K OIpEACICHUIO IUIAHUPYEMBIX pe3yJIbTaTOB U K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue 0OO0ydeHUS PACKpBIBACT COJEpKATEIbHBIE JIMHUM, KOTOPHIC
npeayiaratoTcs JUisi 00sS3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
ob11ero oopa3oBaHus.

[InanupyeMble pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHU BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeMETHBIC PE3yJbTaThl 3a BECh IMEpUOJ OOY4YEHHS Ha YpPOBHE
cpenHero obOmiero o0pa3oBaHUsA, a TaKKe MPEIMETHBIC JOCTHUXKEHUS O0ydaronierocs
3a KaXIbli TOJ1 00y4eHHUS.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeHEro odiiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 No 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS (enepanbHOU
oOpasoBarenbHON TMporpamMMmbl  cpeanero obmero obOpazoBanus (DOII  COO),
MpeACTaBICHHBIX B dDenepaqbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu mnpenomaBaHusi y4yeOHOro mpeaMeTa «XHUMHUSH)
B oOpasoBarenbHbIX opranu3anusax Poccuiickoii denepanuu, peaqnu3yomux OCHOBHbBIE
oOpasoBarenbHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOXKEeHHH «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon o 2025 roma» (Pacnopsbkenue
[TpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTICHUI0 00IIIeH
cTpaTeruu OOy4YeHHMs, BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» g 10-11  ximaccoB Ha 0a30BOM  YpOBHE  COCTaBWJIU
koHuentyanbHble mnonoxeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTH LEJeH,
COJICp)KaHMS, pe3yJbTaTOB OOyueHHs U TpeOOBaHUNW K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTCTBUMU C JaHHBIMHU TMOJOKEHUSAMH MporpamMMma MO XUMHH (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT 00s3aTeNnbHOE (MHBApHMAHTHOE) MPEIMETHOE COJEpKaHUeE,
ONpEeNeIISIET KOJIMYECTBEHHbIE U KAUECTBEHHbBIE €T0 XapAKTEPUCTUKHU HA KaXKJIOM dTarie
W3YUYEHHUs MPEeaMEeTa, IpeayCcMaTpUBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpezieseHus ero Mo Kiaccam, OCHOBHBIM pa3zieliaM U TeMaM Kypca;



na€T MPUMEpPHOE pacIpeaeseHre y4eOHBIX 4YacoB IO TEMaTHYECKHM paszeliam,
PEKOMEHAYET MPUMEPHYIO IIOCJIENOBATEIBHOCTh HW3YyYEHHUS OTHENBHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIIPETALMIO LIEeJIeM W3Y4YEHHs] MpeaMeTa Ha YPOBHE
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeAHero oobmero  oOpa3oBaHUf,
COZIEP/KATEIIBHOM XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl  CpeAHEro o0mero o0pa3oBaHUs  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NEeATEeTbHOCTH O0OydYaromierocss MO OCBOCHMIO cojepkaHus Tnpenmera. Ilo Bcem
HA3BaHHBIM TMO3UIIMSIM B TMporpaMMe IO XUMHUU COONIOZeHa MPEeEeMCTBEHHOCTD
¢ ¢enepanbHOM pabouell MpOrpaMMoOil OCHOBHOIO 0OILIEro oOpa3oBaHMs MO XUMHUHU
(mmst 8-9 xmaccoB 0Opa3oBaTEIbHBIX OpraHU3alluid, 0a30BbIN YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJYyYaeMOE BBITYCKHUKaMH OOLIe00pa30BaTeIbHON
OpraHu3alllM, SIBJIIETCA HEOTHEMIIEMOM YacThi0 HMX 0O0pa3oBaHHOCTU. OHO CIIYXUT
3aBEpPIIAIOIIMM 3TaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX IEJIOCTHOM CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOAbI, (hOPMHUPOBAHUS MHUPOBO33PEHUS U
o0mel KyJabTyphl 4YeENOBEKa, a TaKKe DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO M MpPUPOJHOM cpene. Peanmusyercs xumuyeckoe oOpa3oBaHUE
00yYaroIMxcsi Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs CpEICTBAMU Y4yeOHOTO
npeaMera « XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OMPEIENIECHbl B IPOrpaMMe
M0 XUMUU C YYETOM crHeludUKA HAyKU XUMUHU, €€ 3HAYCHUS] B TTO3HAHUU MPUPOABI U
B MaTepHajJbHOM JKM3HM OOIecTBa, a TaKXke ¢ Yy4éroM OOmux Ieled u
NPUHLIUAIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu QOpMHUPOBAHUU
coliepKaHUsl TIpeAMeTa «XUMHs» YUYTCHBI CIEAYIOIIUE TOJOKEHUS O crenuduxke u
3HAYEHUU HAYKU XUMUHU.

XUMHSI KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyr poJib
B COBPEMEHHON LIMBUJIN3ALIMHU, B CO3/IaHUM HOBOI 0a3bl MaTepuanbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBILIJIEHUS, B CO3/IaHUE
I[EJIOCTHOTO TIPEACTABICHUS 00 OKPYXKAIIIeM MHpPE KaK O €IMHCTBE MPUPOABI U
YeJoBeKa, KOTopoe (OpMHUpPYEeTCs B XMMUU HAa OCHOBE MOHHMMAHHS BEUIECTBEHHOTO
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUS B3aUMOCBS3M MEXAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU OOJIACTSIMU TPUMEHEHUSI.

TecHo B3auMOACHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS cTaja
HEOTHEMJIEMOM YaCTbl0 MHUPOBOW KYJIbTYpPbl, HEOOXOAMMBIM YCJIOBHUEM YCIIEIIHOTO
Tpyda M OKM3HM Kaxzaoro wieHa oOuniectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTUM HAMpaBlieHa HA pelleHne rao0aabHbIX
po0JIeM YCTOMYNBOTO Pa3BUTHUS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETUIECKOM, TTUIIICBOMA,
HKOJIOTUYECKOM 0€30MACHOCTH U OXPaHbl 310POBbSI.



B cooTBeTCTBUU C 00IIMMHU LEISIMU U IPUHIIMITAMH CPEHETO 00IIero 00pa3oBaHus
coaepxkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOMUMYI0O WM [IJIi BBIPAaOOTKHM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHIEIIHOTO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS O00pa30BaHUsl B PA3JIMUHBIX 00JIACTIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEN.

CocCTaBISAIOIKUMH ITpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannyeckast
xumus» 1 «OO0IIasi 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHUYECKOU
XUMUH (C BKIIOUYCHHEM 3HAHMM U3 OOmed XUMHH) M OPraHUYeCKOW XHUMHH.
dopMUpOBaHUE NAHHOMW CUCTEMbl 3HAHUW TpPU HM3YYECHHUH MpeAMeTa O00ecrneyruBaeT
BO3MOKHOCTH PACCMOTPEHHS BCET0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB U TEOPUH XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMmus» chopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K U3YYEHHIO YydyeOHOro Marepuajia U OOyCJIOBJIEHA HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHUEM 3HAHHUI Ha OMpPENENEHHBIX TEOPETUYECKUX YpOBHSX. Tak,
B KypCc€ OpPraHMYE€CKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUUYECKUX COCAUHEHUMN, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTpOEHUH BeliecTB. CBeZieHUsI 00 U3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJIOXKHBIX OHOJOTMYECKU
AKTUBHBIX COEIMHEHHUW. B Kypce OpraHM4ecko XWUMHUHU MOJYYalOT pPa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS II€PBOHAYAIIBHBIC
MPEJCTABICHUSI O XUMHUYECKOM CBSI3U, KIIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIINUH.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsl UM3Y4YEHHbIH Ha ypOBHE OCHOBHOIO oOIero oOpa3oBaHUS
TEOPETUUECKU MaTepuasl U (aKTOJOTUYECKUE CBEACHHS O BEIIECTBAX U XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMush» 00yJarommumcst
MPEAOCTABISECTCS BO3MOKHOCTh  OCO3HaTh 3HAYEHUE MEPUOAMYECKOrO0  3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX TMO3UIUH, ITy0XKe MOHSITh UCTOPUYECKOE
U3MeHeHHe (QYHKIUNA HTOro 3akoHa — OT o0oOmaromed 10 OOBICHSIOIIEH WU
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEHIECTBAX, MX COCTaBE, CTPOCHHUM,
CBOWMCTBAaX M MPUMEHEHUHU, a TAaKKE€ O XUMHUYECKHUX PEAKUUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercsa B Kypcax 10 m 11 kmaccoB anemeHTamMu
COZEPKAHUS, UMEIOIIMMU KYJIbTYPOJOTHUYECKAN U MPUKIAAHON XapaKTep. DTHU 3HAHUS
CIOCOOCTBYIOT TIOHUMAHUIO B3aMMOCBSI3H XUMUU C APYTUMHU HayKaMH, PaCKPBIBAIOT €€
pOJib B TO3HABATEIbHOW W TMPAKTUYECKON NE€ATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M TMPAKTUICCKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIICCTBEHHO



U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYaTbHBIX
U DKCIEPUMEHTANBHBIX MCCIIEOBATEIbCKUX 3a7ad. B 1enoMm copepkanue ydeOHOTO
npeaMeTra «XuMHUsS» JaHHOTO YPOBHSI M3Y4YEHHUsS OPUEHTUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKuX KakK: MaTepualbHOE €IMHCTBO HEOPraHMYECKOTO W OpPraHWYEeCKOro Mupa,
0OYCJIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, IT03HABAEMOCTh
MIPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEUICHUS IPOTUBOPEUNI MEKY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTUYECKUX TPoOJieM, a Takxke MpoliieM COEpeKEeHUSI IHEPTETUUYECKUX PECYPCOB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTE€pUaJIOB.

B mutane peienus 3aa4 BOCHUTAHUS, PA3BUTHS U COIUAIM3AIMN O0YYaIOIIUXCS
MPUHATHIE IPOTPAMMON IO XUMHUHU MTOAXOBI K OMPEAECICHUIO COAEPKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JIEUCTBUU,
UMEIOIIMX 0a30BOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB JEATEIIBHOCTH: PEIICHUS MPOOIIeM,
MOKCKA, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOTUMBIX AJI TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIEN0BATEIbCKON JACATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO
B [NI03HAHUU XUMHH.

B npakTtuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus
TaK U Ha yYpPOBHE CpeJHero oliiero oOpa3oBaHus, Py ONPEACICHUN COACPKATCIHHOM
XapakTepUCTUKUA LEeJIed U3Y4YEHUs] TMpeIMeTa HaMpaBICHUEM MEPBOCTEIEHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JICSITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOUYKH 3pEHUSI TaKOW
MOAXO/] K ONPESICHUIO 1eJIeH N3yYeHUs MpeIMETa SIBISETCS BIIOJHE OMPaBAaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUsI TJIABHBIMH IEISIMUA U3YUYCHUS TTpeaMeTa « X UMM
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTCs:

dbopMupoBaHHE CHUCTEMbl XMMUUYECKUX 3HAHUM KaK BaKHEHUIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOW JIEXKAT KIIFOUYEBHIC MOHSTHS,
byHIaMEHTAIbHBIC 3aKOHBl U TEOPUU XUMUM, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEHN X PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHWe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB W XUMHUYECKUX PEAKIUW, HEOOXOMMMBIX Jisi TPUHOOPETEHUs yMEHUM
OPHUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HMU;

pa3BUTHE YMEHHMA U CIIOCOOOB JCSATEIHHOCTU, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSACHEHHEM XHUMHUYECKOIO OJKCIIEPUMEHTa, COOJIOJIEHHEM TpaBui 0e30MacHOro
oOparreHus ¢ BeIecTBaMu.

Hapsny ¢ »TuM colepxarenbHas XapakTepUCTUKA LeJNed W 3aJay HU3y4YeHUs
peaMeTa B MpPOrpaMMe MO XUMUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH



C HOBBIMU IIPUOPUTETAMH B CHCTEME CcpeaHero obmero oOpas3oBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENMEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
OI0IIE00pa30BaTENIbHON  OpraHu3alliy, BIAQJACIOIIEr0O HE HAO0OpOM 3HaHUM, a
(YHKIIMOHATBPHOW TPAMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHHUSMU aKTUBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3a1ad4.

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

ajanranus OoOydYaroIIMXCS K YCJIOBHSM JUHAMMYHO pPAa3BUBAIOLIEIOCS MHUPA,
(opMUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHre y oOyyaroluxcsi KIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHLIUN),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE NJISl PAa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uUH(OpMAIMK, HEOOXOIUMBIX
JUTS IPUOOPETEHHUS OTIBITA IEATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MTO3HAHUHU
XMMHH, a TaKXe JJIs OLEHKH C MO3UIMUN SKOJOTMYEecKOW Oe30IacHOCTH XapakTepa
BJIMSIHUSL BEILECTB M XMMHUYECKHX IPOILIECCOB HAa OPraHM3M YEJOBEKa U NMPUPOIHYIO
cpeny;

pa3BUTHE [IO3HABATENIbHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEN O00y4aroIUXCcs: CIHOCOOHOCTH CaMOCTOSTEIBbHO MPUOOpETaTh HOBBIE
3HAaHUS O XWMHU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIB30BATH
COBpPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JIs IOWCKA U aHalIn3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJIEPKAHUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAaOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMHM W TIPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTAHUE Y 00YJarOIIMXCsl YOS)KIEHHOCTH B TYMaHUCTHUECKON HAMPABICHHOCTH
XUMHHM, €€ BaXHOM pOJM B PEIICHUU TI00aIbHBIX MPOOJIEM palMOHAIBLHOTO
IPUPOJIOTNIOIB30BAHUS, TOMOJHEHUSI DJHEPreTUYECKUX PECYpCOB U COXpPaHEHUs
NPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TPUPOAE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUs OMNbITa HCIOJb30BaHUS
MOJTyYEHHBIX 3HAHWNA N7l MPUHITHS TPAMOTHBIX PEHICHWA B CUTYallUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

[Henrn w 3amaun  uW3ydeHUs MpeaMeTa «XHUMHUA» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 MHTepHperanuio B pasnene «llnanupyemsle pe3ynapTaTbl OCBOECHHUS
IporpaMMbl IO XUMHUW», OJarogapss yeMy oOecrnedeHO YETKOE MPEICTABICHUE O TOM,
KaKie 3HaHUS M YMEHHUS HUMEIOT NpPsIMOE OTHOLIEHHE K pealu3alii KOHKPETHOM
LEJTH.



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

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



COJEPXKAHHUE OBYUYEHUS

10 KJIACC

Teopernvyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHuyeckol XumMuU: €€ BO3HUKHOBCHHE, PA3BUTHUE W 3HAYECHUE
B MOJIyYEHUHM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTpPOCHHS OPTraHUYECKUX
coenuHeHnit A.M. BbytiiepoBa, €€ ocHOBHbIE MOJIOKEHUS. CTPYKTYpHBIE (POPMYIIbI
OPraHUYECKUX BEHIECTB. ['OMoiorus, nzoMepusi. XUMUYECKasl CBSI3b B OPraHUYECKUX
COEAMHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccuuKkaluu oOpraHuyeckux BemiecTB. HomeHnkiarypa
OPraHMYECKUX COCIMHEHUH (CUCTEMaThuecKas) U TpUBUAJbHbIC HA3BAHUS Ba)KHEUIIINX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKNX BEILECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUSs BelleCTB U UX NpeBpanieHuii

O3zHakoMyieHHE ¢ 00pa3laMu OPraHMYECKUX BEIIECTB M MaTepUaiaMi Ha UX OCHOBE,
MOJICJTUPOBAHME MOJEKYJl OPraHMYeCKMX BEIIECTB, HAOMIOJEHHE U OIMHMCaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHMYECKUX BEIIECTB IMPU HArPEBAHUU
(utaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. MeTaH U 3TaH — NpOoCTeuIIne
NPEICTaBUTENN AJIKAHOB: (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (peakluuy 3aMelIeHus U
TOpPEHHUs), HAXOXKIEHUE B PUPOAE, MOJyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUU pAd. OTWIEH W NPONUIEH —
IPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3MUYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
THAPUPOBAHUS, TAJIOTCHHUPOBAHUS, TUApATAIlUM, OKHUCJICHUS U MOJIUMEPU3AIUN),
IIOJIyYEHHE U IPUMEHEHHE.

Anxkanuensl: Oyranuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKUEe CBoWcTBa (peakuusi mnonumepusanuu). llonmydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUU psa. AlETUIeH —
NPOCTEUIINHN MPECTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE
CBOWCTBA (p€akUUM TUIPUPOBAHUSA, TaJOTCHUPOBAHUS, THApPATALNHU, TOPEHUs),
MOJIy4€HUE U IPUMEHEHUE.

Apensbl. beH3out: coctaB, cTpoeHue, pu3nueckue 1 XUMUYECKUE CBOMCTBA (peakiuu
raJOreHUpPOBAHUS M HUTPOBAHUS), TOJy4YeHUE W MpUMEHeHue. Toayon: cocmas,
cmpoenue, @uauueckue U XumuieckKue Ce0Ucmea (peakyuu 2an02eHUpPoO8aHus u
HUMpPOBanUs), noiyyeHue u npumenerue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBA3b
MEXY YIJIEBOJOPOAAMU, MPUHAJIEKAIIUMH K PA3JIUYHBIM KJIaCCaM.

! Kypcusom B TekcTe BBINEICHBI JJIEMEHTHI COACPKAHHWA Y4eOHOTO Marepuaia, KOTOpbIE H3Y4aroTCs
B O3HAKOMWTEIHFHOM IUJIaHE W HE BKJIIOYAIOTCA B COCTaB NpEIMETHBIX pe3ynbraroB ocBoenuss OOII COO
Ha 0a30BOM YPOBHE.



[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOs! nepepadoTku HeTU: IEPEeroHKa, KPEKUHT
(TepMuUecKHil, KaTtanuTHyeckuil), nuponu3. Ilpoayktel mnepepaboTrku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KaMeHHBIM yroib M HPOAYKTHI €ro
nepepadoTKH.

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpalieHuii

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbl, KosuteKiuu «Hed1by»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MIPOBE/ICHNE MPAKTUYECKOH padoThI: IOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOUCTB.

PacuéTHble 3agaun

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA WM TMPOJAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Kucsaopoacoaepxanue oprannyeckie coeJuHeHHUs

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, PUINUECKUE U
XUMHUYECKHE CBOWCTBA (pEaKIMH C AKTUBHBIMU METaUIaMH, TajJOr€HOBOAOPOJIaMH,
rOopeHue), NpuMeHeHne. Bonopoaubie cBsi3u MEXIy MoJieKyJdaMHu cnuptoB. [leiicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUIICHTIMKOJb U TJIMLIEPUH: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO INEJIOYHBIMU MeETaJlJIaMH, KauyeCTBEHHas
peakiys Ha MHOrOaTOMHbIE CIUpThI). JleiicTBue Ha opraHu3m uenoBeka. [IpuMenenue
TJIMLEPUHA U ATUIICHTJIMKOJIS.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopMalbIeTU, aAllETAIBAETUA: CTPOEHUE, (PU3UUECKUE U
XUMUYECKUE CBOMCTBA (peakUUH OKHUCIEHUS M BOCCTAHOBIICHMS, KAau€CTBEHHbIE
peaKIyu), MOJTyYeHUE U MPUMEHEHHE.

Ayemon: cmpoenue, gusuueckue u xumuyeckue ceoucmea (peaxyuu OKUCIeHUs u
80CCMAHOBIEHUS), NOSYUEeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TMpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCycHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME 7S Kilacca
KHCIIOT, peakuus »>Tepudukanuu), mnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJCTAaBUTENN BbICIINX KapOOHOBBIX KUCIOT. Mbla Kak coJiu
BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

CrnoxHble 3pUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xxupos. buonorunueckas posb )KUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs YIIIEBOAOB (MOHO-, M- U TOJIHCAXapHIIbI).
['mroko3a — mpocTelmnii MOHOCaXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NUYECKUE
U XUMHUYECKHE CBOMCTBa (B3aumojeictBue c ruapokcuaom menu(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),
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HaxXOXJIEHHE B MPHUpOJEe, MpUMEHEeHHe, Ononorudeckas poib. DorocuHTe3. Opykro3a
KaK M30Mep TITFOKO3bI.

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

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03b1. PU3NYECKUEe M XUMHUIECKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BeleCTB U UX MpeBpanieHuii

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKITUY OJTHOATOMHBIX CITUPTOB (OKHUCIEHNE 3TAHOJIa OKCHIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C TUIPOKCUIOM
menu(Il)), anpaerugoB (OKHUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBHe Kpaxmalia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HUCXOJHOTO BEIIECTBAa MJIM IIPOJAYKTa peaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJIHBIX BEIICCTB WJIM IIPOTYKTOB PEAKIINH).

A3oTcoaep:kaniue OpraHudecKue coeTuHHEeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeHue, uuueckue u XumudecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpe TIIMIKHA). bruojornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

JKcnepuMeHTAJIbHbIE MEeTO/IbI H3YUeHHS BellleCTB U UX NMpeBpanieHn i
HaOntonenne u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIPU HarpPEBaHUM, [IBETHBIC PEaKIMK OCIIKOB.

BbicokomosieKyJIsIpHbIE COeTUHEHUS]

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJTMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
TIOJIMKOHICHCAITHS.

IInacmmaccol  (nonusmuien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanenoiti u cunmemuueckue Kayuyku (0ymaoueHosvili, XJI0pPONPEeHO8blll U
usonpenogulii). Bonoxna: namypanvhvie (X10nokx, wepcmov, WéNK), UCKYCCMBEHHblE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).
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JKCNepuMeHTAIbHbIe METOAbI H3YUYeHHs BellleCTB M X NMpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peasmmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK M TOHATHM, SBILIFOLNIMXCS CHCTEMHBIMU JUISI OTACIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHAIIU3, CUHTE3, KJIaCCU(PUKALHUs, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (U3HUYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorust: knerka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIE€BObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJbI, IOJE3HBIE HCKONAEMbIE, TOIUIMBO,
pECYpCHI.

TexHonorus: NMUUIEBblE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOUIUE
CpencTBa, JEKapCTBEHHBIE U KOCMETUYECKUE MIPEnapaThl, MaTeprabl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKre YpPOBHH, MOMYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
Oco0OeHHOCTH pacnpeiesIieHUs SJICKTPOHOB 10 OPOUTANIIM B aTOMaX 3JIEMEHTOB TEPBbIX
YEeTHIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYpaIKs aTOMOB.

[lepponnueckut 3axkoH u llepmomuueckas cucTeMa XUMHYECKUX DSJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEPUOAUUYECKOrO 3akoHa M llepuognyueckol cCUCTEMBI
xumMuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHS aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYECHUE TEPUOIUYECKOTrO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BellecTBa. XUMUYECKas CBsA3b. BUbI XUMUUYECKOU CBsI3M (KOBAJICHTHAs
HEMoJIipHAass M TMOJsIpHas, HWOHHAs, MeTainyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN W JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTpULIATEIbHOCTh. CTENeHb OKUCIeHUsA. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. ICTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

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

Xumudeckas peakuus. Kinaccudukanus XUMUYIECKIX peaKIfii B HEOPTaHUIECKOM
U OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢aktopoB. OOpaTuUMbIe
peakiuu. XuMudeckoe paBHOBecue. DakTOphI, BIUSAIONINE Ha COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIAasA, HEUTpabHas, meaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoauU3 HeopeaHuueckux u
Op2aHU4ecKux euecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  snexkmponuze
pacniaeos u pacmeopos conell. llpumenenue s1ekmponusa.

JKCcNepUMEHTAJIbHbIE METO/IbI H3YUYeHHS BellleCTB U UX NPeBpalleHn i

Hemonctpanus Ttabmun «llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJIECH KPUCTAUIMYECKUX PEIIETOK, HaOIIOJeHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KATAJIU3aTOpPa, OINPEIEICHUE CPEObl pPacTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLmn».

PacuéTHble 3a1a4n
Pacuétel no ypaBHEHUSIM XMMHUYECKHX PEAKIUi, B TOM YHUCJIE TEPMOXUMHUYECKHUE
pacuU€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB J[.U. MenzaeneeBa u 0cCOOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMEpPE KHUCIOpoja, cepbl, ¢ocdopa u
yIaeposa).

XVWMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TaJIOT€HOB, Cepbl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHHHN (OKCHIIOB, KHUCIOPOICOAEPKAITUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUH ).

[IprMeHenne BaKHEUIINX HEMETAIIOB U UX COCAMHEHU M.
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Meramnbl. Ilonoxxenne wmerauioB B llepuoaudeckor cUCTEME XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOECHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiicTBa MeTawioB. CIiaBel  METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl MOoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3awumvt om kopposuu. [IpumeHeHne METaioB B OBITY U TEXHHKE.

JKcNepuMeEHTAbLHbIE METO/Ibl H3YUEeHHUs BEellleCTB U UX NMPeBpaleHuii

N3yuenne koiutekiuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 3a/lady, HAOJMIOJCHUE U OINHUCAHUE JIEMOHCTPALIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KaYeCTBEHHbIEC PEaKI[MU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel maccel BemiecTBa WM O0OBEMA Tra30B IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCE MU 00BbEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuEThl
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XuMuS U )KU3Hb

Ponp xmmunm B oOecrnedeHHMH HSKOJOTHYCCKOM, HDHEPreTHYECKOM M IMHIICBOM
0€301acHOCTH, Pa3BUTHHM MEIUIIMHBI. [IoHATHE 0 HAyYHBIX METOAaX MO3HAHMS BEIIECTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaJIbl
JUTSI DJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPTaHUYECKHEe U MUHEPAJIbHBIC YA0OPEHHUS.

XuMHUsT H  3J0pOBbE YEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MAaCHOTO MCIOJIB30BAHUSI MPENapaToB OBITOBOW XHWMHH
B IOBCEIHEBHOM KU3HHU.

MesxknpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeIMEeTHBIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK W IIOHATUW, SIBISIOIIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DAKT, rUnoTesa, 3aK0H, TEOpHUs,
aHaJln3, CHUHTE3, KiIaccu(uKaluus, MEepUOJUYHOCTh, HAOIIOAECHHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABJICHUE.

®usnka: MaTepus, SJHEPIrus, Macca, aToM, dJIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KOcUCcTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
pECYPCHI.

TexHOonmorusl: XUMHYECKass MPOMBIIUICHHOCTh, METALTYPTUs, ITPOU3BOIACTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEJIBCKOXO3SIMCTBEHHOE  IPOM3BOJACTBO,  IHUIIEBas
IIPOMBILIJICHHOCTS, dbapmaneBTUUECKAs IIPOMBILIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKHX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMUCS
IporpaMMm CpelHero oOmmero o60pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM H
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
PE3yJIBTaTOB OCBOCHHS MPOTPAMM CpeHEro o0mero oopa3oBaHus SBISETCS CUCTEMHO-
JeSATETbHOCTHBIN OIXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM TOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTa « XUMHUs» Ha YPOBHE CPEHETO OOIIEro
00pa3oBaHMs BBIJICTICHBI CIAEAYIONINE COCTABIISIONINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXJaHCKOM HMJACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CAMOOIIPEACIICHUIO;

HaJIMYyue MOTUBALIMHU K 00YUYEHUIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUW JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATbCS B CBOECHU
JEATEeIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, TPUCYIIIMMU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HAJIMYKE TPABOCO3HAHMS IKOJOTUYECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUS IIPEAMETA « XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JACSITEIBHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMU,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJI€aJIaMH POCCUICKOTO
rpakIaHCKOT0 OOIIECTBA, MPUHSITHIMU B O0IIIECTBE HOPMAMH U TIPAaBUJIAMH TTOBEJICHHUS,
CIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOTIO3HAHUS, CaMOPAa3BUTHS U HPABCTBEHHOTO
CTAaHOBJICHUS JINYHOCTH O0YyUYarOIIMXCA.

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh  OMbITA TO3HABATEIIBHOW W  MPAKTUYECKOW  JIEATEIbHOCTH
00yYarOIIMXCsl M0 pean3aliyi NPUHATHIX B 00I1IECTBE IIEHHOCTEN, B TOM YHCJIEC B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSA:

OCO3HaHUSI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBXCHUS K 3aKOHY U MPABOIIOPSIKY;

MPEICTABICHHS O COIMATIBHBIX HOPMAxX U MPABHIAX MEXKJIMYHOCTHBIX OTHOIICHUH
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH MPH CO3JaHHU y4eOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHHA XUMHYCCKHUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh YU NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPY aHAINU3€ PA3IUYHBIX BUJOB YU€OHOU e TENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI:

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIHUIo
OTEYECTBEHHOWN XNMHH;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
OPUMEHEHUSI XHWMHH, OCO3HAHHUS TOrO, 4YTO JIOCTHKEHUS HAyKH €CTh pe3yJbTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

MHTEpPECA U ITO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH WM IOCIEAYIOIIEM aHAIU3e
UH(OpMAIUK O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUM, CBS3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

FOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEACTBUAN ITUX IMOCTYIIKOB;

4) popMHUpPOBaHHUSI KYJbTYPbI 310POBbI:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0e30MmacHoro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMYy U ICHUXUYECKOMY
3JI0POBBIO;

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

MMOHUMAaHUS LIEHHOCTU MPaBUJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCHEACTBUA W HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIATAHMA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B YICOHO-MCCIIEIOBATEILCKOM JISATSILHOCTH,
00IIIeCTBEHHO TI0JIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATIbHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3y4eHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM 4YHCJI€ HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

yBaXXEHUS K TPYLY, JIOJISIM TPYa U PE3yJIbTaTaM TPYAOBOM JAESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYATHLHOW TPAEKTOPUHN 00pa30BaHUsA,
Oynymeld mpodeccun W peamu3anui COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C Y4YETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEN
o01IecTBa;
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6) 3K0JI0rM4eCKOro BOCIUTAHUS:

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PAL[MOHAIIBHOIO IPUPOIONOIb30BaAHNS;

AKTHBHOTO HENPUATHSA ACUCTBUM, NMPUHOCALIMX BpEZ OKPYKAIOIIEH MPUPOIHOU
cpene, yYMEHHA MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE IOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Usl PA3BUTOTO DSKOJIOTMYECKOTO MBINUIEHUS, JKOJOTUYECKOW KYJIBTYPBHI,
ONBITA JESATEIBHOCTH SKOJIOTMYECKOM HAIPABIEHHOCTH, YMEHUSA PYKOBOJCTBOBATHCSA
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHOW U COI[MAJIBHOM NMPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MMOHUMAaHUs crelM(PUKU XUMHUH KaK HAayKd, OCO3HAaHMs €€ posid B (HOPMUPOBAHUH
PAllMOHAIIBHOTO  HAy4YHOIO MBILUICHUS, CO3JAaHUM  LEJIOCTHOIO IIPEACTAaBICHUS
00 OKpy’KaroleM MUpPE KaK O €IMHCTBE MPUPO/BI U YEIOBEKA, B MO3HAHUU PUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Npo0JIeM COXpPAHEHHS PUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTUUECKOW HAMPABICHHOCTH W BAaXXHOW POJIM B CO3JaHUU HOBOM 0Oa3bl
MaTepuaIbHOW KYyJIbTYpbl, PEIICHUU TIJI00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YEeJI0BEYECTBA — CBIPhEBOM, SHEPTETUUCCKOU, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTHUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM YCHEINIHOTO TPyAa M 3KOJOTUYECKH
KOM(OPTHOM KU3HU KaXkI0r0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHMMAaHUS CYLIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh IOJy4YaeMble
3HAHUS JJI1 aHalu3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIEro MUpPAa U MPOUCXOISAIINX
B HEM HM3MEHEHUM, YMEHHMs JejlaTb 0OOCHOBAHHBIE 3aKJIIOUEHHSI HAa OCHOBE HAYUYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeCca K MMO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUU IO XMMHUHM B COOTBETCTBHUH C KU3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3iMYHbIX cdepax MpodeccrnoHalIbHOM
NEeATEIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHUS YUEOHOI 0 IpeaMeTa « XMMUs» Ha YPOBHE
cpeaHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIE IS (dopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHbIe TOHSATHUS, OTpaXKaroIIue
IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHEIU(PUKY METOI0B MIO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLIECTBO, YHEPTHs, SIBICHUE, MPOIECC, CUCTEMA,
HAYYHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIETOBAHHE,
HaOII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCajJbHble yueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHUKAaTUBHBIC,
peryisTuBHbIE), oOecneunBaromye GopMupoBaHue (GyHKIMOHATBHOW I'PaMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIIuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHBIEC YUeOHbIE IEMCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHble pe3yJIbTaThl OTPAXKAOT OBJIJCHUE YHUBEPCAIbHBIMU YUEOHBIMU
II0O3HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEILHOCTH C MOCTABJICHHBIMHU LEJISIMH;

KCMOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIISATh
XapAKTEPHbIC MPU3HAKH TIOHSATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIINE OHATHUS JIJI1 00BSICHEHUSI OTJETbHBIX (DaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIsl KJIAacCU(PUKAIIUU BEIIECTB U XUMHUECKUX
peaKuu;

yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXJeHUs (MHAYKTUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATh B IMPOLIECCE TMO3HAHUSA, HCIOJb3YEMbIE B XHMHUM CHUMBOJMYECKHUE
(3HAKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK
(cuMmBOJI) BneMEHTa, XuUMUYeckas (opMmysa, ypaBHEHHUE XUMUYECKOW pEaKmuu —
IIPHU pelIeHUH YIEOHBIX MMO3HABATEIHHBIX M MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPEICTABICHUS JJISl BBISBJICHUS XApPAKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHHM.
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Bba3oBble uccienoBarenLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€KW U 337a4d HCCIEAOBaHUs, UCIIOJIb30BAaTh MOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS THUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJIHpOBaTh O0O0OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHUS, COCTAaBJIATH
000CHOBaHHBIN OTYET O MPOJEIAHHON padoTe;

MpUOOPETATh OMBIT YYEHUYECKON UCCIIEI0BATENLCKOW U MTPOEKTHOM JIEATEBHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCThH K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PELLICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B II03HAHUS.

Pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHETa),
aHAIM3UPOBATh MH(OOPMALIUIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKU
OLICHHBATH €€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

(opMyIupOBaTh 3aMPOCHl U MPUMEHTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHpopMaIuu, HEOOXOAUMOM JIJIs BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeieIEHHOIO TUIIa;

npuoOpeTaTh  ONBIT  HWCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TUarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM SI3bIK B KayeCTBE CPEJCTBA NMpHU pabOTe C XUMHUYECKOM
uHpopMalueit: MPUMEHSITh MEXIIpEIMETHbIE ((PU3NUEeCcKre U MaTeMaTUYeCKUeE) 3HAKU U
CUMBOJIBI, (GOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEIICTBA
HATJISITHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC yUeOHbIEe eiiCTBHS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJie Juajora
W/WIU  JUCKYCCUHM, BBICKAa3bIBaTh UACH, (OPMYIUPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTCJIIBbHO BBIITOJITHCHUA HpeﬂHO)KeHHOﬁ 3a1a4u,

BBICTYIIaTb C HpGBGHTaHHeﬁ PE3yJIbTATOB MMO3HaBaTeIbHOMN ACATCIBbHOCTH,
IMMOJYUYCHHBIX CaMOCTOATCIIBHO HJIIM COBMCCTHO CO CBCPCTHUKAMMH IIPHU BBIITOJHCHUUN
XUMHUYCCKOIr0o OSKCIICPHMCHTA, HpaKTI/I‘ICCKOﬁ pa6OTLI II0 HCCJIICAOBAHHIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3alud y4eOHOro NpoeKkTa U (POpPMYIHpPOBATH BHIBOJIBI
10 pe3ylibTaraM HpOBeI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTéM COTJIaCOBaHMU A HOSI/IHI/Iﬁ B XO0I€
o0cyX/1eHUsI 1 0OMEHa MHEHHUSMH.
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PerynsitTuBHble YHHBEpPCaJbHbIe y4eOHbIEC JCHCTBUSA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NEeSATEIbHOCTh, OmNpenensss e€ I1enu W 3aJaud, KOHTPOJIMpPOBAaTH M 1O Mepe
HEOOXO0IMMOCTH KOPPEKTUPOBATH MpeIaraeMblii ITOPUTM JCHCTBHUI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a7a4, BEIOMpaTh Hanbosee 3 (PEeKTUBHBIN CIIOCO0 MX
pelieHus ¢ y4éToOM MOJy4YEHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUYECKUX PEaKIINIX;

OCYIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIIECHKHU.

HPEIMETHBIE PE3YJIbTATDI
10 KITIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUU SIBIICHUN IPUPOJIBI, B HOPMUPOBAHUU
MBIIUICHUS W KYJIbTYPBI JIMYHOCTH, €€ (QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEelIeHs] TMPAaKTHYECKUX 337a4 M 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIECHHS
K CBOEMY 3710pPOBbBIO U IIPUPOJHOU CpELE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUMN, KOTOPas BKJIFOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XMMHYECKUN HJIIEMEHT, aToM, JJIEKTPOHHAs 000JiouKa aToma, MOJIeKyJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas dopmyia
(pa3BépHyTas U COKpaIl€HHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIepOaHbBIN
CKeJeT, QyHKIIMOHAIbHAS TPYIINA, PaJArKall, U30MEpHUs, U30MEPhl, TOMOJIOTUYECKUN PSIJI,
TOMOJIOTH, YTJEBOAOPOJbI, KHCIOPOA W a30TCOACpkKALIME COCOUHEHHs, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs opranndeckux Beniects A.M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHUH; MUPOBO33PEHYECKHUE 3HAHUS,
JIe)KallKe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHX SIBIICHUU,
(bakToJOrMYecKue CBEIAEHUSI O CBOWCTBAaX, COCTaBe, IOJyYeHHMH U 0€30MacCHOM
WCIIOJB30BAaHUN BaXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISITh XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAaHaBJIMBAaTh HX B3aWUMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOUIUE  IOHATHS
IIPU OMMCAHUH COCTaBa, CTPOCHHMS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh ~ YMEHHMH  HCIONb30BaTh  XMUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTaBJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOM ) opMyT
OPTaHMYECKUX BEUIECTB M YPABHEHHM XUMHYECKUX PEAKUUW, U3TOTABIMBATH MOJEIH
MOJEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHWW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHUYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIie
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COeNMHEHHM  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXallMe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHHUs), JaBaTh MM Ha3BaHMUsS MO CHCTEMaTUUYECKOU
nomenknatype (IUPAC), a Takxe NPUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHWYECKHX BEIECTB (3TUJICH, MMPOIUJICH, alleTUIICH, STUIICHTIIMKOIIb, TIIUIEPHUH, (DEeHOI,
dbopmanbaerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAs KHCJOTa, OJECHHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYyKTO3a, KpaxMal, HEeJUTI003a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHUIECKHIX
COeAMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A.M. BytiepoBa st 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTpOeHUE, Ppuznueckue u
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIllECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, O6eH30)1, METaHOJ, 3TAHOJ, ATUJICHIJUKOJIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbUHAasi U YKCYCHas KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIY HUMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HWCTOYHUKH YTJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M MPAKTHUYECKOE
IpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTH YMEHUM MTPOBOJAUTH BBIUUCICHUS 110 XUMHUUECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJAYKTAa PEAKIMH IO
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XMUMUU MPU U3YUCHUU BEMIECTB U XUMUYECKHUX
sABJeHUN (HAOMIOJEHNE, W3MEpPEHUe, DKCIEPUMEHT, MOJCIMPOBAHHUE), MCIOJIb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS ISl IPUHSTUSL PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUW COOJIIOAaTh TMpaBWIa TMOJIB30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHEIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIICHUS C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSAMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAllEHUsT OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJIYYEHUE
ATUJICHA M M3YyYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
neHaTypanus OeNKOB MpW HarpeBaHWH, I[BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH IIPpHU OOpaIIeHUH C BEIIECTBAMU U JIaOOPATOPHBIM
000pyI0OBaHUEM, NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUH COOTBETCTBYIONIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIINIO, IOJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHUS! CBOETO 3/10pPOBbS U
OKpY’)KaroIlel NPUPOAHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHu3Mbl ONPEIETEHHBIX OPraHNYECKHUX BELIECTB, MOHMUMAs cMbIca noka3arens [1/K,
NOSICHATh HAa MNpPUMEpPax CHOCOObl YMEHBIIECHHS W MPEAOTBPALIEHUS WX BPEIHOIrO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKA;

Uig  00yYarolmMXCcsi € OrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XUMUYeCKuX (OopMyIL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXKAKOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XAMHUYECKOU COCTAaBJISIONIEH

€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHHU B MO3HAHUU SIBIICHUW TPUPOJBI,
B (OPMUpPOBAHMM MBIIIJIEHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHUOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW IS PEIICHHS NPAKTHUYECKUX 3aJad M OKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTEICHb OKHUCICHMS, XUMHUYECKas CBA3b (KOBaJIGHTHas,
HMOHHas, METANINYECKasi, BOAOPO/IHAS), KpUCTAUIMYECKAsT PEIIETKA, THITBI XMMHUUYECKUX
pEaKLMii, pacTBOP, JICKTPOIUTHI, HEANEKTPOIUTHI, INEKTPOJIUTHUECKAST AUCCOLIUAISA,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS DJICKTPOJUTHUYECKON JIUCCOILMAIIUH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3akOH COXpaHEHUS MACChl BEUIECTB, 3aKOH
COXpaHEHMS W TMPEBpaIEHUs SHEPTUM MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHWH, MHPOBO33PEHUECKHE 3HAHWS, JIEKallue B OCHOBE
MOHUMAHUSI TPUYMHHOCTU U CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH, (haKTOJOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyYCHUH 1 0€30MaCHOM HCITOJIb30BAHUT BAKHEHTIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISABISATH XapaKTepHbIE TNPHU3HAKKH TOHSATHUH,
YCTaHABIIMBAaThb WX B3aWMMOCBS3b, HCIOJIb30BaTh  COOTBETCTBYIOIIME  IOHSTHUA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILICHUM;
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chOPMHUPOBAHHOCTh ~ YMEHHMH  HKCIOJNB30BAaTh  XMMHYECKYID  CHMBOJIUKY
JUIsl  cocTaBieHus (GOpMyJ BEIIECTB M YpPaBHEHUW XUMHUYECKHX  PEaKIIUi,
cucreMatuyeckyto HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
HeTan¢Hasi N3BECTh, MUThEBAS COJIA, IUPHT U JIPYTHE);

c(hOPMUPOBAHHOCTL YMEHHUW OINpPENENATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJIeHTHasi, MOHHAsl, METAJUIMYEeCKas, BOJOPOAHAs) B COCIAUHEHUSX, THUII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (aATOMHAs, MOJIEKYJISIpHAsI, HOHHAS,
MeTaJuInYecKas), XapakTep cpebl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCAUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAMIECHKHOCTb HEOPTraHMYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpynne COE€IUHEHUN (MpOCThIe
BEI[ECTBA — METAIbI U HEMETaJUIbl, OKCHJbI, OCHOBAHHS, KHUCIOTBHI, aM(pOTEpHBIC
TUJIPOKCH/IBI, COJIN);

cOPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI MNEPUOAMUYECKOIO 3aKOHa
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh SJIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKUX dJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemeHToB JI.W. MeHaeneeBa, HCIOIb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH,
(QHEPreTUYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTM M3MEHEHHS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU O mepuoaaM W rpynmnam l[lepuoamyeckoit
CUCTEMBI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOWMCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAAThb
CYLIECTBOBAHUE TEHETUYECKOW CBA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMU
C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

chOPMHUPOBAHHOCTh  YMEHHSI  KJIACCH(PUIIUPOBATh  XUMHUYECKHE  PEaKIUu
[0 PA3JIMYHBIM IpPU3HAKAM (YUCIY M COCTABY PEArupyroIIUX BEUIECTB, TEIJIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTETNeHEH OKHUCICHUS JJIEMEHTOB, OOpaTUMOCTHU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEAKIMi MOHHOTO OOMEHA, yUWTHIBAs YCIOBUS,
IIPY KOTOPBIX 3TU PEAKLIHMU UAYT A0 KOHLA,

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMUYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEIECTB;

c(OPMUPOBAHHOCTh ~ yYMEHUH  pPaCKpHIBATH CYLIHOCTb OKHCJIUTENIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHca 3THUX
peaKuui;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HaKTOPOB; XapaKTep CMEILIEHUS XMMUYECKOrO0 pPaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPECTABICHUN 00 OOIMMNX HAYYHBIX MPUHITATIAX U DKOJIOTHICCKUX
npo0iemMax XuMHUYECKOTO MMPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKHUX
peakImsIX, MacChl BElIecTBa WK 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3¢ dekTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, TPEBPALICHUS U COXPAHEHUS
SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCyJ10i U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATH  XMUMHYECKUN
AKCHEPUMEHT (pa3lioKEHHE TMEepPOKCHAa BOJOpPOJa B MNPUCYTCTBUU KaTaauzaTopa,
ONPENECTICHUE CPElIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIUU, Peakiiui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIMU Ha CyJb(aT-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy 1 «HemeTtamiby)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPU 0OpAIllEHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyIOBaHWEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMmMe 3amMcu ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHoOpMaIMIo, TIOJYYaeMyld H3 pPa3HbIX HCTOYHHKOB (CpEICTBAa  MacCOBOM
KOMMYHUKaIu, THTepHeT U a1pyrux);

c(hOpPMHUPOBAHHOCTH YMEHUH COOIOAThH MIPaBUiIa SKOJIOTUUYECKH TIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTU B IEJIAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXawlel TPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMMAasA cmbica nokazarens [IJIK, moscHATH
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAILCHUS] UX BPEAHOTO BO3JCHCTBUS
Ha OpraHu3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYNMHBIX METOAAX MO3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.
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10 KJIACC
HaumenoBanme
No KomnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeameTa
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYECKO XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYECKUX
COEAMHEHUM

A.M. bytnepoBa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I10JIyYEHUU HOBBIX BELIECTB
Y MarepuainoB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKast CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIE
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiracCupuKauuu
opranuveckux Bemects. HomeHnknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHsI BELIeCTB U UX NpeBpaLlleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSTUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aMMOCBSI3b.

[IpuMEHSATH OJIOKEHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BEILIECTB

A. M. BytnepoBa j1st 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTS1 COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN ) (pOopMyIT OPraHUYECKUX
BEIIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(onIuHapHbBIE, KPATHBIE) B OPTraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUuYE€CKON XUMUU
B IIPUPO/IE, XapaKTEPU30BaTh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE C 00pa3iamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIEHUTIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(rutaBieHue, 0OyTJIMBaHUE W TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJIEITMPOBAHNUE MOJIEKYIT
OpraHUYECKUX BEIIECTB

3HaYCHHE B KU3HU YEIIOBEKA,
WUTIOCTPUPOBATH CBA3H C APYTUMU
HayKaMHU.

Habmtonath u onuchIBaTh
J€MOHCTPALIMOHHBIE ONBITHI; TPOBOAUTD
U ONUCHIBATh 1TaOOPaTOPHBIE ONBITH U
npaKTHUIecKue paboThl

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbie
YTIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH psill. MeTaH 1 3TaH —
MPOCTEUIIINE MPEICTABUTEIM AJIKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXO0XJICHUE B MPUPOJIE, TTOTYyUYCHUE U
MPUMEHEHHUE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
MIPOCTEUILINH NTPEICTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiu TuIpUpOBaAHHS,
raJIOTeHUPOBAHMS, THIPATALIUH,

PackpeIBaTh CMBICII U3y4aeMbIX
MOHATUH (BBISIBIISATH UX XapaKTEPHbIE
NPU3HAKH), YCTAHABIMBAThH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIME ITOHATHUSA

IIPY ONMCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUISl COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN ) (hOpMyJT OpraHUuYECKUX
BEILIECTB.

YcraHaBauMBaTh NPUHALIEKHOCTD
BEILIECTB K OIPENEIEHHOMY KJIACCy
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OKHUCIICHUS U TIOJTUMEPU3ALIAHN )
Hax0>JICHUE B IPUPOJIE, ITOTYUYCHHE U
MIPUMEHEHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHE, PEAKIIHS TOJTUMEPU3ALINHY,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — POCTENUIINIA
MPEJCTABUTEINb A IKUHOB: COCTaB,
XUMHUUYECKOE CTpOCHUE, PU3NUECcKue U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYUYEHHUE U TPUMEHEHUE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUUYECKOE CTPOCHHUE MOJICKYII,
(bu3nYeCKUe 1 XUMHYECKHUE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. Biausaue 6en3ona

Ha OpraHu3M 4ejioBeKa. I 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOIOPOOB.

OnpenensiTe BUIbI XUMUYECKOU CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
IIpUMEHEeHHE, GU3UICCKUE U
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHNE
CITOCOOBI MTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHbIX KJIACCOB
YIJIEBOJIOPOIOB (METaHa, 3TaHa,
STUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCITOJIb30BaHUEM

CTPYKTYPHBIX (hOPMYJI.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHUE
B IPOMBIIIJICHHOCTH U B OBITY.
KameHHBI yroyb 1 IPOIyKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— koymekunu «Hedtb» u «Yroiby;

— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— KayeCTBEHHOE OIPEIEIICHNE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YTJIEBOJIOPOJIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. TTonydenue sTuIeHa U U3yYEHUE
€ro CBOMCTB.

XapakTepu3oBaTb HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
IpakTH4ecKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/JIbl K1 000PYIOBAHHUSI, & TAKIKE
npaBujIaM OOpalIeHHsl C BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHHSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padoT M0 MOJIYYEHUIO U
M3YYEHUIO0 OPraHUYECKHUX BELIECTB.
IIpencraBisaTs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHM COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJIbI HA X OCHOBE.
[TpoBOANTE BBIUUCTICHUS

IUTSL ONIPEAEIIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEaKIUH.
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e PacuérHrble 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO TIO3HABATENIBHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JESITeTbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKuec COCAUHCHUA

3.1

Crouprsl. DeHon

3

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

MHoOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOE CTPOCHHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlJIaMU, Ka4e€CTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha Opranu3M uejoBeka. [I[pumeHeHue
TJIMIEPUHA U ATUJICHTJIUKOJIS.

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH), YCTAaHABIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUS

MIPY OITMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMyJT OpPraHUuYECKUX
BELIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILECTB K ONPEACIIEHHOMY KJIacCy

10 COCTaBy M CTPOCHHIO, HA3bIBATh UX
10 CUCTEMAaTUYE€CKO HOMEHKIIATYDE;
MIPUBOIUTH TPUBUATIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M denoseka. [I[pumenenune
dbeHomna

3.2

AJBIIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaeruapl: popMalbaeru u
alneTanbAeTu]], XMMUYECKOE CTPOCHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUSI U BOCCTAaHOBIICHHS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEICTBbHBIC
KapOOHOBBIE KUCIIOThI: YKCyCHasI
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHenue. CteaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPEICTaBUTENIN BbICILINX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['Mponu3
CIIOXHBIX 3PupoB. XKupsl kak

OTAEIBHBIX MTPEACTABUTEIICH

KU CJIOPOJICOIEPKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
NpUMEHEHUe, GU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOTYYEHHUS] TUITUYHBIX
MPEJICTABUTENEN PA3TMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHNI
(MeTaHo1a, A TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaabaeruia,
aleTanbJAerua, YKCyCHON KMCIIOTHI,
TJIFOKO3bI, CAXapO3bl, KpaxMaa,
1IEJUTIOJI03b] ); BBISBIISATH T€HETUYECKYIO
CBSI3b MEK/ly HUMH U TTOATBEPKAATh €&
HaJIMYUE YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIuii C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U ITPUMEHEHUE KUPOB,
XapaKTEepU30BaTh UX 3HAUCHHUE

IS 5KU3HEIESATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ACUCTBUS
Ha JKMBBIC OPTaHU3MBbI ONTPEAETIECHHBIX
OPTraHUYECKHUX BEIIIECTB, MOSICHATh

Ha MpUMepax CrocoObl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponIn3 kupoB

3.3

YTieBoanl

VYTreBoibl: coCcTaB, KiaccuduKaIus
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOCHHOCTH CTPOEHUS MOJICKYJIBI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OpOKEHHE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKas
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeaCcTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B MPUPOJIC U MPUMEHEHHUE.
Kpaxmai u uennroo3a Kak NpupogHbIE
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
LEJUTIONI03bI, PU3NUECKHEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEAKIUS C UOJIOM).
JKCNepUMEHTAIbHbIE METOAbI
U3y4YeHUsl BelleCTB M UX MpeBPaLIeHUii:

Y TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HaOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIepUMEHTa (J1a00paTOPHBIE OTBITHI U
npakTH4ecKue paboThl).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
MpaBUJIaM OOpaIeHus ¢ BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y IPAKTUIECKUX PadOT IO MOTYICHUIO
Y U3yYEHUIO OPraHMUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BEIYUCIICHUS

IUISL OTIPEJICIICHUST MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHUIO XUMHUYECKOHN peakIny.
CamMoCTOATENBHO MIAHUPOBATH U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
JesITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OIBITHI:

— FOpPEeHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuéTHbie 3a1au:

— ONPENEIICHUE MOJIEKYJIIPHON
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB U 110 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peaxiuu

y4acTHue B TPYIIOBON yueOHOU
NEATEIIbHOCTH

Hroro no pazgeny

13

Paznen 4. AzoTconep:kaiiue opraHndecKue coeInHeHUs!

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, (PU3NYECKue 1
XUMHUYECKHE CBOMCTBA (peaKiuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCIOJIb30BATH
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C KHCJIOTaMHU M TOPSHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUYECKHUE COCTUHCHUSL.
du3nyecKre ¥ XMMUYECKHUE CBOMCTBA
aMUHOKHUCIIOT (Ha IPUMEPE TIIMINHA).
buonorndeckoe 3HaUeHNE AMUHOKHUCIIOT.
CunTe3 IenTHI0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, KAYCCTBEHHBIC PEAKITUN
Ha OCJIKH.

IKCcrepUMeHTATbHbIE METObI
M3y4YeHHUsI BelleCTB M X NMpeBpaIleHMii:
e JleMOHCTpaLu:

— JIeHaTypalus OCJIKOB MPH HarpeBaHUU;
— I[BETHBIC pEaKIINH OCIIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU ONHCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUTSL COCTaBIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMYJT OpPraHUYECKHUX
BEILIECTB.

OnpenensiTe MPUHAIIEKHOCTD BEIIECTB
K ONPENEIICHHOMY KJIACCY IO COCTAaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/EJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI MOTYYEHUST TUTTUIHBIX
MIPEACTABUTENEN a30TCOAECPIKALINX
COEIMHEHUI (METUJIaMUHA, TIIUIUHA,
OCJIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha MIpUMEpPaX 3HaUCHUE OEIKOB

IUIsl OpraHu3Ma 4eioBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl NO3HAHUS — HAOIIOAATh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILIECTBIISITH CBOIO IIO3HABATEIBHYIO
NEATEIbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPYNIOBON y4eOHOM
NEeATEIIbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIE COCINHEHUS

5.1

IInactmacchl.
Kayuyku. Bomokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN — MTOJIMMEPU3ALU U
MOJIMKOHICHCALIHSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, TOJTUBUHUIXJIOPUI,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KayqyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BolOKHA: HATypaabHbIE
(XJIOTOK, EPCTh, MIENK),
MCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO,

Brnagers n3ydyaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U PUMEHSTH ATH
TOHSITUA MPU OMTMCAHUHU COCTaBa U
CTPOCHUSI BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHX BEIECTB,

TUIS1 OOBSICHEHHS OTIEIBHBIX (DAKTOB M
SIBIICHUH.

Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYIT
BEIIECTB U YPABHEHUH PEaKLUN
MOJMMEPU3AIUN U TIOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoCTpaHEHHBIX BUI0B
MJIaCTMACC, BOJIOKOH; MPUMEHEHHUE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl T03HAHUS — HA0JII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | Ctpoenue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMa XUMUYECKUX
AIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

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

10 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIus aTOMOB.
[Tepunoanyeckuii 3aK0H 1
[Tepuoauueckast cucteMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEPUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyInam u
nepuojaM. 3Ha4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. 1. MenpeneeBa u
JEMOHCTPHUPOBATH €r0
CUCTEMAaTHU3UPYIOIIYIO,
OOBSCHUTETLHYIO M IPOTHOCTUYECKYTO
byHKIMY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-271eKTPOHHBIC
opOuTaNH, YHEPreTUIECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U TPyIIIam
ITeprnognuecko CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.1. Menaeneera

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

Bunet Tabmui «Ilepuogudeckas cuctema
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIeNTOpHbIN). BogopoaHas cBs3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETIeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
Tumel KpUCTAITMYECKUX PELIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Uctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JIOJIsI BEIIECTBA B PacCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKHN) U PUMEHSATH 3TH TTOHITHUS
P ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICTBHBIX
(haKTOB U SIBJICHHIA.

Onpenensatb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTTNYECKO, BOJIOPOJIHON)

B COCJIMHEHUSIX; TUTT KPUCTAJTMTIECKOM
PELIETKA KOHKPETHOI'O BELIECTBA.
OnpenensaTs BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHUYECKHUX JIEMEHTOB

B COCIMHEHUSAX PA3IMYHOTO COCTaBA.
[IpoBOIUTH BEIYUCTICHUS

C UCTIOJIb30BAaHUEM TIOHATHUS «MACCOBasI
JI0JIs1 BEILIECTBA B PACTBOPEY.

BrangeTs n3ydaeMpIMA XUMHUYECKUMU
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Krnaccudukanys HeopraHUM4eCKUX
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIIECCTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBPallleHMii:
e JleMOHCTparuu:

— MOJIETU KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHbie 3agauu:

— pacyeThl C UCTIOIL30BAaHUEM MOHATHUS
«MaccoBast J0JISI pACTBOPEHHOTO
BEILIECTBA»

13

XUMHUUYECKUE
peakuun

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

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3IM4HbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@aKTOpBI, BIUSIOLIME HA COCTOSTHUE
XUMHAYECKOTO PABHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CunbHble U ciadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,
HEUTpalibHAas, [IeJI0UYHasA. BogopoaHbIi

MOHSATUSAMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOU peakiiuu OT Pa3IMuHbIX
(hakTOpOB.

Onpenensarb XxapakTep CMEIIeHUs
XUMHYECKOTO paBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuu Jle [latensbe).
CocTaBisTh ypaBHEHHUS PEAKIIUAN
Pa3JIMYHBIX TUIIOB; MOJIHBIC U
COKpalIEHHbBIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPU KOTOPBIX 3TU PEAKIIUU UITYT

710 KOHIIA.

Ncnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaOJII0/ICHHE U ONUCAHUE XUMHYECKOTO
HKCIIEpPUMEHTA (IeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINI1
MOHHOT'0 OOMEHA, BIUSIHUIO PA3TUYHBIX
(haKTOPOB Ha CKOPOCTh PEAKITUH.
CrnenoBarh npaBujaM MOJIb30BaHUS
XUMHUYECKOUN TTOCYI0M 1 1ab0paTOpHBIM
000py/I0BaHUEM.

IIpencraBiATs pe3yabTarhl
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nokasareib (PH) pactBopa. Peakiun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenue aneKTpoaun3a.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3JIoKEHUE NEPOKCHUAA BOJAOPOA

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTBITHI:

— IPOBEAECHUE PEaKUi HOHHOTO
oOMeHa;

— OIpeJIeNIEHUE CPeAbl pACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusaue pa3nuusbix GakTopoB
Ha CKOPOCTh XMMHUYECKOUN pEAKIIUH.

e PacuérHble 3agauu:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

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

[TpoBOAWTH BBIYUCIICHUS

10 YpaBHEHUSIM XUMHUYECCKUX PEaKIIni,
B TOM YHCIIE TEPMOXUMUYICCKUE
pacu€ThI

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanydeckoii cucteMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MetasuioB. Obmue pusndeckre CBoOMCcTBa
MeTaioB. [Ipumenenue mMeTamion

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IMe CrocoObl
noxydenus: metajioB. Kopposus
MeTaiu1oB. CIocoObBI 3aIIUTEI

OT KOPPO3HH.

OO611ast xapaKTeprucTUKa METAJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoanyueckoil cucTemsl
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as xapakTepucTUKa METAJIJIOB
no6ouHbIx noarpyni (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITUHK, XPOM, JKEJI€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
IKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BeleCTB M X NMpeBPalleHuii:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MIPU3HAKKN) U IPUMEHSATD 3TH TTOHITHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 00BICHEHUSI OT/IETBbHBIX
(bakKTOB U SIBICHUH.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

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

B llepuoanueckou cucreme
XUMHUYECKUX 3JIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakitii; NPUMEHEHHE METAJIIIOB

B Pa3NIUYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BAHUE WX IS CO3aHUs
COBPEMEHHBIX MaTEPUATIOB U
TE€XHOJIOTHM.

OnuckIBaTh COCOObBI 3aIIUTHI METAJIIIOB
OT KOPpPO3HH.

PaCKpBIBaTI) CYIIHOCTb OKUCIIUTCIIbHO-
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e J/leMoHCTpauu:

— KoJuIeKIus «MeTalibl ¥ CILJIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaMHU KUCJIOT U
IIEI0YCH;

— Ka4E€CTBEHHBIC PEaKIIMU HA KATHOHBI
METaJIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemienune skcriepuMeHTaIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e PacuérHbie 3agauu:

— pacueTbl Macchl (00beMa, KOJTMYEeCTBa
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO M3 BEIIECTB JJaHO B BUJIE pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOTO 0ajaHca dTUX PEaKUi.
IIpoBoauTH peakiumy,
MOATBEPAKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO IKCTIEpUMEHTa B popme
3aMKMCH YPAaBHEHHUI COOTBETCTBYIOINX
peaklmii U JenaTh BbIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM TTOCYI0M 1 1ab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIAM.
CamMoCTOATENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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NEeATENbHOCTD; IPUHUMATh aKTHBHOE
ydacTue B TPYMIOBOM yueOHOi
NEATENBHOCTH

2.2

Hemeramisr

Hewmerannel. IlonoxeHne HEMETAILIOB

B [lepruoanueckon cucteMe XuMUYECKUX
anemeHToB J[.J. MenpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3nyeckre CBONCTBAa HEMETAILIIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHUcJopoaa, cepsl, hochopa u yriepoaa).
XUMHUYECKHUE CBOMCTBA BaXKHEHMIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIIIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMECTAJIJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U MX MPeBPALLCHUN:

e JleMOHCTpaIuu:

— 00pa3Ipl HEMETaJlIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JlabopaTOpHBIE OTIBITHI:

— KauyeCTBEHHbBIC PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBLIETATH UX XapaKTEpPHBIE
MPU3HAKKN) U IPUMEHATD 3TH TTOHITHUS
IIPU OIKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(baKTOB U SIBICHHIA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B U3MEHEHHH CBOMCTB HEMETAIJIOB U UX
COCIMHEHHH C yYETOM CTPOEHUS UX
aTOMOB H ITOJIOKEHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX JIEMEHTOB

J1. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAJIIOB, UX
BaXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIIH.

XapakTepu3oBaTh BIUSHAE HEMETAIJIOB
U UX COEJMHEHUN Ha JKUBbBIC
OpraHUu3Mbl; OIMCHIBATh MPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MIPAKTHUECKON
NEeSATENBbHOCTH YEI0BEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4Uu:

— pacyeThbl Macchl BEIIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

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

U3 BEIIECTB UMEET IPUMECU

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heopraunyeckue u oprannyeckue
KkuciyioTel. Heoprannueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPTAaHUYECKUX
BECILIECTB

IlonTBEepKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
ITOCPEACTBOM COCTABIJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLUH.
[IpoBONTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4acMBbIX BEILECTB,
pPacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHHUE,
HaO0JII0ICHUE U ONTUCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpeacTaBnsTh pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B popme
3aMKrCcH YPaBHEHHUI COOTBETCTBYIOIIUX
peaklMii U JenaTh BBIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0HM U 1a00PaTOPHBIM
000py/TI0BaHUEM.

[IpoBOINUTH BBIYHUCIEHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKLUH.
CaMOocCTOATENBHO MIJIAHUPOBATH U
OCYULIECTBJISTH CBOIO [TO3HABATEIIBHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPyNIoOBOW yueOHOH
JESTEIbHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus 1 )Ku3Hb 4 Ponb xuMuu B o0ecrieyeHUN PackpsIBaTh posib XUMHH B PEIICHUN

AKOJIOTMYECKOM, SHEPreTUUECKOU U
MUIIEBOM OE30MTaCHOCTH, Pa3BUTHHU
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XAMUYECKUX PEAKIIHM.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUIIAX MPOMBIIICHHOTO TOJTYYEeHUS
BOKHEUIIMX BEIIECTB (HA MpUMepax
IPOU3BOJICTBA aMMHaKa, CEPHOMN
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBBIX H
HKOJIOTHYECKUX MTPOOIIEM YEIIOBEUECTBA,
OTHMCHIBATh OCHOBHBIC HAMPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOro
oOpallleHusl ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
’KU3HHU, TTpaBUjIa TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbs U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3JICUCTBUS HA KUBBIC
OpraHU3MBbI OIPE/ICIICHHBIX BEIICCTB
cMbica nokazarens [[K, moscHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [MpUMepax cnocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3/ICHCTBHS.

AHanu3upoBaTh U KPUTUUECKU
OLIEHMBATh WH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh NOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALIUU B BIOOpE
cBoel Oyayuiel npodecCHOHAIbHOU
JESTEILHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
npeajiaraTb BO3MOXKHbBIE ITyTH €€
pelIeHus

Wroro 1o pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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