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®denepanpHas pabouas mporpamMma Mo ydeOHoMmy mpeameTy «Xumus» (0a30BbIN
ypoBeHb) (mpenMerHas oOnacth «EcTecTBeHHO-HaydHBIE TIpEAMETHI»)  (manee
COOTBETCTBEHHO - MpOorpaMMa 1Mo XUMHH, XUMHS) BKIIOYACT MOSCHUTEIbHYIO 3aIHCKY,
cojiep)KaHre OOy4eHUs, IUIAaHUpPYEeMble pe3yJIbTaThl OCBOCHHS MPOTIPAMMBbI MO XHMUH,
IUTAHUPYEMBIC PE3YIIbTaThl, TEMATHYCCKOE TUTAHUPOBAHHUE.

[TosicHuTenpbHAS 3aMHMCKa OTpakaeT OOIMHME MEeNW W 3aJa4yd M3YyYCHHS XUMHH,
XapaKTEPUCTUKY TICHUXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3YYCHHIO OOydJaroIMMUCH,
MECTO B CTPYKType Y4YeOHOro IIaHa, a TaKXKe MOAXOAbl K OTOOpY COAEpXKaHUs, K
OTIPENICNICHUIO  IUIAHUPYEMBIX  PE3YJbTATOB M K  CTPYKTYpE TEMaTUYECKOTO
IJIAaHUPOBAHUS.

Conepxanne 00y4deHHs] PpacCKpBIBAET COJEp)KATENbHBICE JIUHUHM, KOTOPBIC
npeiaraloTcsl sl 00s3aTEIbHOI0 M3YYEHHUS B KaXKJIOM KJIACCE Ha YPOBHE CPEIHETO
o01ero oOpazoBaHusl.

[InanupyemMbie pe3ysibTaThl OCBOSHHUS MPOTPAMMBI [0 XHMHU BKJIIOYAIOT
JUYHOCTHBIC, METANpEIMETHBIC PE3yIbTaThl 3a BECh MEpPHOJ OOyYCeHHs Ha YPOBHE
cpenHero oOIero oOpa3oBaHus, a TaKKe MPEIMETHBIE JOCTHKEHUS O0ydaromerocs 3a
KaXJIBIY T0JT 00yUJCHHS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1no XxuMuu Ha ypoOBHE CpeliHEro odiero ooOpazoBaHus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 o00pa3oBaHuM B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepaabHOU
oOpa3oBaTelnpbHOW mporpamMMmbl  cpeaHero obmero obpaszoBanus (DPOII  COO),
NpeaCcTaBlIeHHbIX B DenepallbHOM TOCYJIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom Konnenuuu mnpenonaBaHusi ydeOHOro mpeamera «XUMHS» B
oOpa3oBareibHbIX Opranuzanusix Poccuiickoit dexepanuu, peasu3yroldX OCHOBHBIE
oOpa3oBareibHble MPOrpaMMbl, M OCHOBHBIX TMOJOXeHUU «CTparerun pa3BUTUS
Bocniutanusi B Poccuiickoii @enepauuu Ha nepuoxa o 2025 roma» (Pacnopsikenue
[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY NOJIX0/I0B K pa3pa0OTKe MpOrpamMMbl IO XUMHUH, K ONPEIEICHUIO0 OOIIeH
CTpaTeruu O0y4YeHWs, BOCIHUTAHHS U PA3BUTHA OOYYAIOMIMXCS CPEJACTBAMH Y4eOHOTO
npenmera «Xumus» s 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBWIIM
koHuentyaiabHple TonokeHuss @DI'OC COO o B3auMOOOYCIIOBIECHHOCTH IIEJICH,
colepKaHusi, pe3yJabTaTOB 00yueHus W TpeOOBaHMW K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

B coOTBeTCTBMM C AAHHBIMU MOJIOKEHUSMU MporpamMma no XuMuu (0a30BBIi
YPOBEHB) HA YPOBHE CPEAHETO 00I111eT0 00pa30BaHUA:

yCTaHaBIMBAeT o00s3aTeNbHOE  (MHBApUAHTHOE) TMPEAMETHOE  COJAEpIKaHHE,
ONpEJENsIeT KOJMMYECTBEHHBIE U KAUYECTBEHHBIE €0 XAPAKTEPUCTUKH Ha KAXKJOM JTare
U3YYCHHs TpeIMeTa, pelycMaTpUBaeT MPUHIIMIIBI CTPYKTYPUPOBAHUS COJCPKAHUS U
pacrnpeiefieHus ero 1o KjaccaM, OCHOBHBIM pa3jeliaM U TeEMaM Kypca;
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Ia€T TMpUMEPHOE paclpesiefieHue Y4eOHbIX YacoOB MO TEMAaTHYECKHM pasJienam,
PEKOMEHAYET MPUMEPHYIO MOCIEAOBATEIbHOCTh W3YYEHUs OTAEIbHBIX TEM Kypca ¢
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Mpoiiecca,
BO3pACTHBIX 0coOeHHOCTeH oOydaronuxcst 10-11 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpEeTaluio IeJiell W3ydeHUs MpeaMeTa Ha YpOBHE
COBPEMEHHBIX  NIPUOPUTETOB B  CHUCTEME cpeaHero oOmero  oOpa3oBaHwUS,
COZIEpKaTEeNIbHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM MPOTpaMMbl  CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHLHOMN
JesITeNbHOCTH OOy4arolIerocss MO OCBOEHHUIO cojepkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM TMO3MUIMSAM B MpPOTpaMME IO XUMHUHU COOJIOJIEHa MPEEMCTBEHHOCTh C
dbenepanbHOl pabouelt mporpaMMoi OCHOBHOTO 00111eT0 00pa30oBaHus MO0 XUMHH (JJ1s 8-
9 knaccoB 00pa3oBaTEILHBIX OpraHU3aIuii, 0a30BbI YPOBEHB).

XuMuyeckoe 00pa3oBaHME, MOTYyYaeMOE BBITYCKHUKAMH 00I1e00pa3oBaTeIbHOM
OpraHM3allfH, SBISETCS HEOTHEMJIEMON YacThi0 MX OOpa3oBaHHOCTH. OHO CIYKUT
3aBEpPIIAIOIIMM DJTAllOM pealHn3alldd Ha COOTBETCTBYIONIEM €My O0a30BOM YPOBHE
KJTFOUEBBIX [IEHHOCTEH, MPUCYIIHNX [ETOCTHOW CUCTEME XUMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KAcaroTCsl MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
oOuiell KyJabTypbl YelOBEKa, a TaKXKe HJKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBbI0O W MPUPOAHOM cpene. Peamusyercs xummueckoe oOpa3oBaHHE
oOyyarommxcsi Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHUsI CpPEACTBAMU Y4EOHOTO
npeaMera « XUMus», COJACpKAHUE M MOCTPOEHUE KOTOPOro ONpPENEIEHbl B MPOrpaMme
0 XUMUU C YIETOM Crienu(PUKY HAYKU XUMHUH, €€ 3HAUYCHUS B MMO3HAHUM MIPUPOJIHI U B
MaTepHAIbHOW >KU3HU OOIECTBa, a TakKe C y4€TOM OOMMX IeJed W MPHUHIUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 00111ero o0pa3oBaHus B
Poccuiickoit deneparuu. Tak, Hanpumep, npu GOPMUPOBAHUU COJCPIKAHUS MpeIMeTa
«XUMHS» YUTEHBI CIACAYIOIINE MOJOXKEHU O cieu(prKe U 3HAYCHUN HAYKU XUMHH.

XUMHA Kak D3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpPaeT OcoOyi poJib B
COBPEMEHHOW LMBWIM3AIMU, B CO3JAHUM HOBOW 0a3bl MaTepHalbHOW KylbTyphl. OHa
BHOCHUT CBOM BKJIaJ B (hOPMHUPOBAHNE PAITMOHAIBPHOTO HAYYHOTO MBITIUICHHSI, B CO3/IaHHE
IIEJIOCTHOTO TMPEJCTABICHUSI 00 OKPYXAIOIIEM MHpPE KaK O €IWHCTBE MPHUPOABl H
YelioBeKka, KoTopoe (opmMupyercs B XMMHUM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO
COCTaBa OKPYKAOLIEr0 MUPA, OCO3HAHMS B3aHUMOCBSI3M MEXIY CTPOCHHEM BELIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMUS CTala
HEOTHEMJIEMOM YacThl0 MHPOBOW KYJIbTYpPbl, HEOOXOJWMBIM YCIOBHEM YCIHEIIHOTO
Tpyda M JKU3HM Kaxaoro wieHa oOmectBa. CoBpeMeHHas XuUMHUS KakK HaykKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HaIlpaBjeHa Ha pelleHre TI100ambHbIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA - CHIPhEBOM, YHEPTCTHUCCKOM, ITUIICBO,
HKOJIOTHYECKOM 0€301MaCHOCTH U OXPaHbI 3JI0POBBSI.

B cootBercTBUM ¢ OOMIMMHU LEIIMM W TNPUHLUUANAMH CPEJHETO OOIIero
oOpa3zoBanusa conaepxkanue npeamera «Xumus» (10-11 xmaccel, 06a30BbI ypOBEHb
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W3Y4YEHHUs]) OPHUEHTUPOBAHO NPEHMYILIECTBEHHO Ha OOMIEKYJbTYPHYIO HOJITOTOBKY
oOydJaromuxcs, He0OOXOIUMYI0 UM ISl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIIEUIHOTO BKJIIOUEHUS B JKM3Hb COLIMYyMa, MPOJODKEHUS 00pa30BaHUS B Pa3IUUHbBIX
001acTsAX, HEe CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisomUMU IpeaMeTa « XUMUs» SIBISIIOTCS 0a30Bble Kypchl - «OpraHudeckast
xuMush» U «OO0mast 1 HeopraHudeckasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HaHUM MO HEOPraHWYEeCKOU
XUMUU (C BKJIIOYEHHEM 3HAaHUW U3 OOIIed XWUMHUU) M OPraHMYEeCKOW XUMUHU.
dopMupoBaHUE JaHHOW CHUCTEMbl 3HAHUWA NpPU HM3YYEHUU MpeaMeTa 00ecreurBaeT
BO3MO>XHOCTb PaCCMOTPEHMS BCEr0 MHOI000Opa3us BEIIECTB HA OCHOBE OOILIMX MOHSTHH,
3aKOHOB Y TEOPUM XMUMUHU.

Crpyktypa conaepxaHusi KypcoB - «Opranudeckass xumusi» u «OOmas u
HEOpraHuyeckas XuMHsS» CQHOPMUpOBaHA B MporpaMMme IO XUMHUU Ha OCHOBE
CUCTEMHOT'O I0/X0Jla K M3YYEHHUIO y4eOHOro marepuana u oOycIOBIIEHA UCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHUUN HA OMPEJIENEHHBIX TEOPETUUECKUX YpoBHsX. Tak, B
Kypce OpPraHMYECKOW XMMHH BEIIECTBA PACCMATPUBAIOTCA HAa YPOBHE KJIACCHYECKOM
TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a TAKKE HA YPOBHE CTEPEOXUMHUECKUX U
ANIEKTPOHHBIX MPEJCTaBICHUI 0 cTpoeHuH BenlecTB. CBeleHusa 00 M3ydaeMbIX B Kypce
BEUIECTBAX JAIOTCS B Pa3BUTHM - OT YIJEBOAOPOJIOB IO CIIOXKHBIX OHOJIOrMYECKH
AKTHBHBIX COEIMHEHMH. B Kypce OpraHM4eckod XHMHMHM TIOJYYalOT pPa3BUTHE
chopMuUpOBaHHBIE HA YPOBHE OCHOBHOIO o0OmIero o0pa3oBaHUS IEPBOHAYAIHHBIC
NPEJICTaBICHUA O XUMHYECKOW CBA3HM, KJIACCH(PHKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHHUS, O XUMUUYECKOW PEAKLINH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMmere «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHMs
TEOPETUUECKUN MaTepuan U (PakTOJOTUYECKUE CBEJIEHUS O BEIIECTBAX U XUMHUYECKOM
peakuuu. Tak, B yacTHOCTH, B Kypce «OOmiass u HeEOpraHuyeckas XHUMUs»
oOy4JarommmMcsl MPe0CTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE IMEPUOAMYECKOTO
3aKOHa C OOILETEeOPEeTHYECKUX M METOJOJOTMYECKUX MO3UIUH, TJIyOKe TIOHSThH
UCTOPUYECKOE N3MEHEHUE (PYHKIIMI 3TOr0 3aKOHa - OT 00o0maroell 10 00bACHIOIIEN
Y POTHO3UPYIOLIEH.

Enunas cucrema 3HaHWKM O BaXKHEWIMX BEHIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaX M IPUMEHEHHH, a TaKK€ O XHMMHYECKUX pEAKUMSIX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AomnojHaeTcs B Kypcax 10 m 11 kimaccoB snemeHTaMu
coJlep KaHUsl, UMEIOIIMMH KYJIbTYPOJOTHUECKUI U MPUKIAJHON XapakTep. OTH 3HAHHUS
CHOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMHU HaYKaMH, PACKpPBIBAIOT €&
pOJib B IO3HABATEJIbHOM M MPAKTHUYECKOH JAEATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHMSI K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUM U NMPAKTHUUYECKUX
OPWIOKEHUH XHMHH, MOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOLIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3AHHBIX C XMMHUEH, KPUTHUECKH OCMBICIUBATH
MH(}OpPMAIUIO U IPUMEHSTH €€ JJIA MONOJIHEHUS 3HaHUW, PEIICHHs] MHTEJJIEKTYyaJIbHbIX
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U SKCIEPUMEHTAJIbHBIX HCCIIEIOBATENIbCKUX 3a7ad. B 1enoM conaepxaHue y4yeOHOro
npenMera «XUMUS» JAHHOTO YPOBHS M3YyUCHHs] OPUEHTHUPOBAHO Ha (OPMHPOBAHUE y
0o0y4Jarommxcss MHPOBO33PEHUYECKOW OCHOBBI JUIsi TOHMMaHHUS (GUIOCO(DCKUX HIIEH,
TaKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPraHMYECKOr0 W OPraHMyYecKOro MHpa,
00yCIIOBIEHHOCTh CBOWCTB BEHIECTB HMX COCTABOM MW CTPOCHHUEM, I103HABAEMOCTb
OPUPOAHBIX SBJICHUN MYTEM HKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXIY HOBBIMU
dbakTaMu U TEOPETUUECKUMH MPEANOCHIIKAMHU, OCO3HAHHE POJIM XUMHHU B PEIICHUH
AKOJIOTMUECKUX MPOOJIeM, a Takke MpoOsieM COEpPEeKEHUS IHEPreTUYECKUX PECYpCOB,
CBIPbSI, CO3/ITAaHUSI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemieHust 3ajiady BOCOUTAHUS, Pa3BUTHS M COLUAIU3ALMUA O0YyYarOIIUXCS
MPUHATBIE MOPOrpaMMON MO XHUMHHM TIOAXOJbl K OINPEJACICHUIO COACPKAHUS U
MOCTPOEHUST TIpeIMeTa MPeayCMATPUBAIOT (POPMUPOBAHUE YHUBEPCATHHBIX YUEOHBIX
JICHUCTBUHN, UMEIONNX 0a30BO€ 3HAUCHHE JIJISl PA3JIUYHBIX BUIOB JICATEILHOCTH: PEIICHUS
npoOyieM, TOWCKa, aHanu3a u o0paboTku wuHPOpMaNUU, HEOOXOAUMBIX IS
NpUOOPETeHHs]  OMbITa  MPAKTHYECKOM W HCCIEAOBATENbCKOW  JIESITENbHOCTH,
3aHUMAIOIEH BaXKHOE MECTO B TO3HAHUM XUMHUHU.

B mpaktuke nmnpenomaBaHWsT XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus Tak W Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs, MPU OMPEACICHUU
COJIEp)KATENIbHOM  XapaKTEPUCTUKHU IIeJell Uu3ydeHUs MpeaMeTa HaIlpaBJICHUEM
NEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAUIIMOHHO TMpU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKOM HayKd Kak oOOJacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NESATETbHOCTA 4YEJIOBEKA M KaK OJHOTO K3 KOMIIOHEHTOB MHPOBOWU KyJIbTyphl. C
METOJINYECKON TOUKHU 3PEHHUS TaKOM MOJAXOJ K ONPEAECICHUIO LIEJEH U3YUEHUs TPEIMETa
SIBJISICTCSI BIIOJIHE OTIPaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEeHUSI TTIABHBIMU LEJIIMUA HU3yUEHUS TpeMeTa « XUMHUSD)
Ha 6a3oBoM ypoBHe (10-11 ki1.) sIBASIOTCS:

dbopMUpOBaHUE CUCTEMBl XMMHUYECKMX 3HAHMM Kak Ba)KHEWILEH COCTaBIISIOLIEH
€CTEeCTBEHHO-HAYyYHON KapTUHBI MHPA, B OCHOBE KOTOPOM JI€XKaT KIIFOYEBbIC MOHSTHUS,
dbyHIaMeHTaIbHbIe 3aKOHbI U TEOPUU XUMHH, OCBOEHUE S3bIKA HAYKH, YCBOEHUE U
MOHUMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTUS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB U XHMHUYECKUX pEaKIUH, HEOOXOAUMBIX IJIsi TNPUOOPETEHUS YMEHHM
OpPUEHTUPOBATHCSA B MHUPE BEHIECTB W XHUMHUYECKUX SBJICHUH, HMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOM U IMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUA M CHOCOOOB NEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHMEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJII0JICHUEM TpaBuil 0€30MacHOro
oOpalieHust ¢ BEIIECTBAMH.

Hapsny ¢ stuM copepkaTenbHas XapakTepUCTHKA IENe M 3aJad U3y4deHUs
npeaMeTa B MpOTpaMMe IO XMMHHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpaszoBaHus. CerogHsi B
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MPETNO/IaBaHN XUMHUHU B OOJBINEH CTENEeHH OTHAETCS MPEANOYTEHHUE MPAKTHICCKOU
KOMITOHEHTE COJIepKaHUs OOYyYeHHs, OPUCHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA
OIOIIE00pa30BaTEILHONM  OpraHW3allid, BIIAJICIONIETO HE HAO0OpOM 3HAHUN, a
(GYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMU ¥ YMEHHUSMH aKTHBHOTO
MOJIy4€HUSI 3HAHUW U TIPUMEHEHUS UX B PEaIbHOM JKU3HU IS PEIICHUS MPaKTHUYECKUX
3azay.

B »TOl CBsA3M Tpu M3ydeHHMH MpeaMeTa «XHUMHUS» JTOMHHHUPYIOIIEEe 3HAYCHHE
NpUOOPETAIOT TaKKe LT U 33/1a4H, KaK:

ajanrtanusi OoO0y4arommxcs K YCJIOBHAM JTUHAMHYHO pPa3BHBAIOIIETOCS MHPA,
dopMUpOBaHNE MHTEIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOW K camM0o00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX PENICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHue y 00ydarOIMXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIINN),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE JJISl PA3NIMYHBIX BUJIOB JECSATEIHHOCTH: PEIICHUS
npoOyiieM, TMOUCKa, aHanu3a u o0paboTku uHPOpPMALUU, HEOOXOAUMBIX IS
NpPUOOPETEHHs OMbITa JIEATEILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IO3HAHHUU
XUMHUH, a TaKkKe 1 OLEHKU C MO3UIUN SKOJOTHYECKOW Oe30MacCHOCTH Xapakrepa
BIIMSTHHSI BEIIECTB M XMMHUYECKHUX IPOIIECCOB HA OPTaHW3M YeJIOBEeKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBLHBIX HWHTEPECOB, WHTEIUICKTYaJIbHBIX W  TBOPYECKUX
CHOCOOHOCTEM O0O0y4aromMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAHHUS 10 XWMHUU B COOTBETCTBUU C JKU3HCHHBIMU TOTPEOHOCTSMH, HMCIIOJIb30BATh
COBpEMEHHbBIC MH(POPMAITMOHHBIC TEXHOJIOTHUH VISl IOMCKA U aHAIHM3a y4eOHOM 1 HAyYHO
- TOMYJIAPHON HHPOPMAIIMH XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHuE W pa3BUTHE Yy OOYYaAIOIMIUXCA ACCOIMATUBHOTO M JIOTMYECKOTO
MBIIIJIEHUSI, HAOMIOAATeIbHOCTH, COOPAaHHOCTU, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, IMpHU IUIAHUPOBAHUU U MPOBEJICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy  oOydvaromuxcst  yOexKAEHHOCTM B T'YMaHHUCTUYECKOU
HANpPaBIECHHOCTH XUMHUHU, €€ BAXKHOH pOMM B PEIICHWH TIO0AIBHBIX TPoOIeM
paIoOHAIBHOTO TMPHUPOIOIOIB30BAHNS, TMOMOJTHEHUS DJHEPTETUYECKUX PECypcoB H
COXPaHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHHUA HEOOXOTUMOCTH OepekHOTo
OTHOIIEHUS K TPHUPOAEC U CBOEMY 3JI0OPOBBIO, a TakKe MPUOOPETCHHS OIbITa
UCIIOJIb30BAHUS MTOJTYYCHHBIX 3HAHUM JJIs PUHATHSI TPAMOTHBIX PEIICHUNA B CUTYaIIHSIX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMH.

lHemn wu 3amaud wu3ydeHUs mnOpeaMera «XuUMUS» TMOJYUYUIH TOJPOOHYIO
METOJIMYECKYI0 HWHTepHperanuio B pazaene «llmanupyembie pe3ynbTaTbl OCBOCHHS
IporpaMMBbl TI0O XHMHM», Onaroaaps ueMy o0ecredeHO YETKOEe MPECTaBICHUE O TOM,
KaKWe 3HAHWUS U YMEHHUS UMEIOT IPSIMOE OTHOIICHHE K peai3alliil KOHKPETHON TIEJIH.

B yueOHOM 1mutane cpeaHero ooiero 00pa3oBaHusi IpeaMeT «XUMuUs» 0a30BOro
YPOBHSI BXOAHT B COCTaB MPEeAMETHOI 00sacTh « EcTeCTBEHHO-HAYUHBIE IPEAMETHI.
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OO11ee Yncio 4acoB, pEKOMEHIOBAaHHBIX JUIsl U3y4YE€HUsI XUMHH - 68 yacoB: B 10
kiacce - 34 gaca (1 yac B Henento), B 11 knacce - 34 yaca (1 yac B Henenio).
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COAEP)XAHUE OBYYEHU !

10 KITIACC

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUHU

[IpenmeT opraHuyeckol XuMuuU: €€ BO3HUKHOBEHME, Pa3BUTHUE M 3HAUYECHHUE B
NOJIyYEHUH HOBBIX BEIIECTB U MaTepuasioB. Teopuss CTpOeHUsT OpraHu4YecKuX
coenuHennii A.M. BytnepoBa, €€ ocHoOBHbIe MOJOXeHUS. CTPYKTypHBIE (POPMYIIbI
OpraHUYeCcKUX BellecTB. ['omosnorus, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKHUX
COEIMHEHHUSIX - OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBienne o kinaccu(uKalMy OpraHUYecKHX BewecTB. HomeHkiatypa
OpraHUYEeCKUX COEIMHEHMI (CHUCTEeMaTH4eCKas) U TPUBHUAJIbHBIE HAa3BaHUS BaKHEHIIMX
IPEICTaBUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

IKCIEePUMEHTAIbHbIE METO/IbI H3YUeHHsI BeleCTB U UX MpeBpanieHui

OsznakomiieHne ¢ oOpasllaMu OPraHWYECKHWX BEIIECTB M MaTephallaMd Ha HX
OCHOBE, MOJICIMPOBAHHE MOJEKYJ OpPraHMYEeCKHX BEIIECTB, HAOIIOJCHHE M OMUCaHUE
JEMOHCTPAIMOHHBIX  OMBITOB TI0 TPEBPAIICHUIO OPTraHUYECKWX BEIIECTB TIPH
HarpeBaHuy (IUiaBlieHrne, 0OyTrJIuBaHUE U TOPEHUE).

Yriaesoaopoasl

AJNKaHBI: COCTaB U CTPOCHUE, TOMOJOTUUYECKNN psAl. MeTaH U 3TaH - MpoCTenmne
MPEJICTAaBUTENN aJIKaHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (peaKiny 3aMelIeHHs U
rOpPEHUs), HAXOXKJACHUE B IPUPOJIE, TOIYUEHHE U IPUMEHEHNE.

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psld. OTWIEH M MNPONWIEH -
OpocTeiiine MpeicTaBUTeNn ajJKeHOB: (U3MUYEeCKHe U XUMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHMS, TAJIOT€HUPOBAaHMS, THUApPATALUHU, OKHUCJIEHUS W [OJUMEpHU3ALUH),
NOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen -1,3 u wmetunOyramuen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBoMcTBa (peakuusi mnonaumepusauuu). I[logyyeHue CHHTETHYECKOTro
KaydyKa 1 pE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJOTUYECKHA psAl. ALETUJIEH -
MPOCTEUIINI NPEACTABUTENb AJTKWHOB: COCTaB, CTPOEHUE, (PU3MUYECKHUE U XUMHUYECKHE
CBOMCTBAa (peakuMH THUIPUPOBAHUS, TATOTCHUPOBAHUA, THUIpaTallid, TOpPEHUs),
MOJIyYE€HHE U IPUMEHEHHE.

Apensl. ben3zoun: coctas, cTpoenue, GU3nIecKre U XUMUYECKHE CBOMCTBA (peakiuu
raJoreHUpPOBAHUSI W HUTPOBaHMsI), MOJYYEHHE W NpUMEHEHue. Tomyon: cocmas,
cmpoenue, @uzuueckue U XumMuyeckue Cceoucmea (peakyuu 2alo2eHUupoOsaHus U
HUMPOBAaHUs), noaydenue u npumeHeHnue. TOKCUUYHOCTh apeHOB. ['eHeTHyeckasi CBS3b
MEXKIy YIJI€BOA0POIaMHU, TPUHAAIEKAIIMMH K Pa3IMYHbIM KIJIACCaM.

[IpupoaHbie UICTOYHUKU YTIIEBOJOPOAOB. [IpupoaHblil ra3 U nonyTHbIE HePTIHBIE

! Kypcusom B TEKCTE BBIICICHBI DJIEMEHTHI COIEPXKAHUS yIeOHOr0 MaTepraa, KOTOpbie H3yJalTCs B
03HAKOMUTEJFHOM IUTAHE M HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHus ®OII COO
Ha 0a30BOM ypOBHE.
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ra3bl. Hedts 1 e€ mpoucxoxaenue. CriocoObl iepepaboTKy HEPTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, KataauTHdeckuil), mnuponu3. [lponykTel mnepepaboTku HedTH, HX
NpPUMEHEHHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI Yrojib W TPOIYKTHI €ro
nepepadboTKH.

JKcNepUMEeHTATbHbIE METOAbI U3YYeHHUS BelIeCTB M X NMpPeBpalleHuil

OznakomiieHHe ¢ oOpas3laMd IJIAaCTMAcC, KAaydyKOB U PE3HUHBI, KOJUICKITUU
«HedTb» u «YTOIIbY, MOJIEJIMPOBAHUE MOJIEKYJI YIJIEBOJIOPOIOB 51
rajoreHONPOU3BO/IHBIX, MPOBEICHUE NMPAKTHYECKOH PadOThI: MOJYYEHUE ITUIEHA U
WU3YyYECHUE €r0 CBOMCTB.

PacuéTrHbie 3agaun

Briuncnenns mo ypaBHEHUIO XMMHUUYECKON peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
HCXOJHOTO BENIECTBA WJIM TMPOAYKTAa PEaKIUuH II0 H3BECTHBIM Macce, 00BbéMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MUJIH IIPOJTYKTOB PEAKIIHH).

Kucaopoaconep:xkammue oprann4eckKue coeIuHeHUs

[IpenenpHbIe OJHOATOMHBIE CIIUPTHI. METaHOJ U ATAaHOJI: CTpOeHUE, Puznueckue u
XUMUYECKUE CBOMCTBA (peakiuu C aKTUBHBIMH MeETajlylaMHU, TaJOr€HOBOJOPOJaMHU,
ropeHue), npuMeHeHue. BogopoiHbie CBSI3M MEXKAY MOJIEKyJIaMHu CIHUpPTOB. JlelicTBue
METaHOoJa U 3TaHOJIa Ha OPraHU3M 4YeJIOBEKa.

MHoroaToMHbI€ CIUPTHL. ITUICHTIUKOIb U TIHUIEPUH: CTPOCHUE, (HU3UUECKUE U
XUMHUYECKHUE CBOWCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU METaUIaMH, KadeCTBEHHas
peakius Ha MHOTOaTOMHbIE criupThl). JleiicTBue Ha opranu3M uesoBeka. [IpumeHnenue
[JIMIEPUHA U ATUJICHTJIMKOJIS.

deHou: CTpoeHHE MOJIEKYJIbI, (PU3UUECKUue U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢denomna. [Ipumenenue denomna.

Anbaerusipl U kemownsl. GopManbAeTui, alueTanbIeru/l: cTpoeHue, Gu3nyecKue u
XUMUYECKUE CBOMCTBA (pEaKIMM OKHUCJIEHUS M BOCCTAHOBJIICHHS, Kau€CTBEHHBIC
peakiuu), NoJiydeHue U MIPpUMEHECHHUE.

Ayemon: cmpoenue, gusuueckue u XxumuyecKue c8oUCmMea (peakyuu OKUCIEHUS U
80CCMAHOBIEHUS), NOTYYUeHUe U NpUMEHEeHUe.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAsi W YKCyCHas
KUCIIOTBI: CTPOCHME, (PU3NYECKHEe M XHMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME s
KJlacca KUCJIOT, peakius 3Tepudukaium), nojydeHue u npumenenue. CreapuHoBas u
OJICMHOBAsI KUCIIOThI KaK MPECTABUTENM BBICIIUX KapOOHOBBIX KUCIOT. MbljIa KaK COIU
BBICIITUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JICUCTBUE.

Cnoxuble 3(hUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPONHN3 CIOXKHBIX
a¢upoB. Kupsl. I" uaponus xxupos. [Ipumenenne xupoB. buonornueckas posib >KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKaIus yriaeBOJAOB (MOHO-, M- W TIOJUCAXApPHIIBI).
['mroko3a - mpocTeimmii MOHOCaxapua: 0OCOOEHHOCTH CTPOSHUS MOJICKYJIIbI, (PU3UUECKHE
U XUMHUYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcugom wmeau(Il), oxucieHue
aMMHUA4YHBIM pPacTBOPOM okcuaa cepebpa(l), BoccTaHOBIEHUE, OpOXKEHUE TIHOKO3bI),
HaXOXJEHUE B MpUpOJE, NMPUMEHEeHue, Ouonorudeckas poiib. dotocunres. Opykro3a

1
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KaK M30Mep TIIFOKO3bI.

Caxaposza - npeocmasumendb OUCAXapuoos, 2UOPOU3, HAXOHCOeHUe 8 npupooe u
npumeHeHue.

Kpaxman w mnesmmono3a Kak MpUpoAHbIE monuMepbl. CTpoeHHe KpaxMmana u
1eJUTI0JI03b1. DU3NYECKHe U XUMUYCCKHUE CBOMCTBA Kpaxmasia (THIPOJIU3, KaueCTBCHHAS
peakIus ¢ UOJIOM).

JKCNepUMeHTAIbHbIE MeTO/Ibl H3yYeHHUs BelleCTB M UX NMpeBpalleH il

[IpoBenenue, HaONIOJCHUE U OMMCAHUE JIEMOHCTPAI[MOHHBIX OIIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ATAHOJIA OKCHIOM
meau(Il)), MHOroaroMHBIX CHHPTOB (B3aMMOJEWUCTBHE TIIULEPUHA C TUIPOKCUAOM
meau(Il)), anpneruaoB (OKUCIEHHME aMMHAYHBIM PAcTBOPOM oOKcuaa cepebpa(l) wu
rugpokcugom  menu(Il), B3auMopeiicTBHe Kpaxmania €  HOJOM), HPOBEIACHUE
MPaKTUYECKON pabOThI: CBOKMCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

PacuéTrHble 3agaun

Brruncnenust mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJIHOTO BEIIECTBa WJM TMPOAYKTAa pEaKkIUuu 10 U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB UJIU MPOJAYKTOB PEAKIIUN).

A30Tcoaep:Kale OpranHndecKne coeTnHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoeHue, Qu3udecKue u XumuyecKue
ceolicmaa (coperue, 3aumooeticmaue ¢ 000U U KUCIOMAaMUL).

AMUHOKHCIIOTBI Kak amMQpOTEpHBIE OpraHWYecKHe CoeauHeHHs. Du3ndeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha TIpUMEpEe TIMIHHA). bronorndeckoe 3HaueHHE
aMUHOKHUCIOT. [lenTupr.

benkun kak TpUpPOAHBICE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBudnas,
BTOpHUYHAS W TPETUYHAS CTPYKTypa OelKOB. XMMHYECKUE CBONCTBA OCJIKOB: THAPOJIU3,
JIeHaTypaIus, KaueCTBEHHbIE PEAKITUU Ha OCIKH.

JKCNEePUMEHTATbHbIC METOAbI H3YYCHHUS BELECTB M X NMpeBpalleHuil
HaGmionenve u onvcaHue 1€MOHCTPALIMOHHBIX OMBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BricokoMosieKyIsIpHbIE COeTHHEHMS

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCJIMHCHHH: MOHOMED,
IOJIUMEP, CTPYKTYPHOE 3BE€HO, CTCTICHD TTOJIMMEPHU3AIINH, CPETHSST MOJICKYJIIpHas Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHCHHUH - MOTMMEPH3aIUs |
ITOJTMKOHICHCAITHS.

IInacmmaccer  (noausmujien, NOAUNPONUTIEH, HOJAUBUHUIXIOPUO, NOJUCTIUPOI).
Hamypanonoui u cunmemuueckue Kayuyku (0ymaoueHosvlil, XJ10pONPEeHOBbLL U
usonpeHoswlil). Bonokna: namypanvhvie (Xn10nok, wepcms, WEIK), UCKYCCMBEHHbBIE
(ayemammnoe 80JI0KHO, BUCKO3A), CUHMeMUYecKue (Kanpou u 1aecam).

IKcNepuMeHTATbHbIE METOAbI H3YUeHHUsI BellleCTB M X NMpeBpalleHuii

O3HakoMyieHHE ¢ oOpa3amMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC,
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Kay4YyKOB.

MexnpeaMeTHbie CBA3H

Peanuzanmst MeXIpeaMETHBIX CBSA3EH NPU M3YYEHWH OpraHudyeckod xumuu B 10
KJIacC€ OCYUIECTBIISIETCSI Yepe3 MCHOJb30BAHME KaK OOIIMX E€CTECTBEHHO -HAay4YHBIX
HNOHATHH, TaK M TIOHSTHM, SBJISIOIIMXCS CHUCTEMHBIMU JUIS OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecCTBEHHO-HAyYHbIE TOHSTHS: SBICHHE, Hay4HbId (DaKT, TUIIOTE3a,
3aKOH, TEOpHUs, aHalu3, CHUHTE3, Kiaccuukauus, MNEPUOAUYHOCTh, HAOIIOJEHUE,
M3MEpPEHUE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE.

®u3uka: mMatepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, YHEPreTUYeCKUn
YPOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHOE€ COCTOSIHUE BEUIECTBA, (PU3MUECKUE
BEJIMYMHBI U €UHULBI X U3MEPEHUS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
(oTocuHTE3, OMOJOTMYECKN aKTUBHBIE BellecTBa (OEJIKH, YIIIEBOIbL, KUPbI, (DEPMEHTHI).

I'eorpadusi: mMuHEpasbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKONAEMbI€, TOIUIMBO,
peCypCHl.

TexHonorusa: NUILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIIUE
CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MPENApaThl, MATEpUabl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KIIACC

Teopernueckne 0CHOBBI XUMHMH

XuMUYecKuii 37eMeHT. AToM. Slapo aroma, M30TOMBI. DIEKTpOHHAs 000J0YKa.
DHepreTUYecKre YpPOBHHU, MOJYPOBHU. ATOMHBIC oOpOWTanu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacrpeiesieHHsl SJIEKTPOHOB MO OpOUTAJISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX
YeTBIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpALIHs aTOMOB.

ITepuonnueckuit 3axkoH U Ilepuoanyeckas cucrema XuMHUUecKux diaeMeHToB JI.M.
MenpeneeBa. CBsi3b MEPHOINYECKOr0 3aK0oHA U [leproanyeckoi cucTeMbl XUMHUECKUX
snementoB .M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHUsI CBOMCTB XHMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX M CIIOKHBIX BEHIECTB IO TPYyINaM U NEpUoJaM. 3HAYECHHUE MEePUOIAYECKOrO
3aKOHA B PA3BUTHM HAYKH.

CrtpoeHnue BellecTBa. XUMHUUECKask CBsI3b. BUJIbI XUMHYECKOHN CBsI3U (KOBaJICHTHAs
HEeMoJIsipHass W TOJspHAas, HWOHHAs, MeTauinueckas). MexaHu3mMbl 0O0pa30BaHUS
KOBAJICHTHOM XMUMHUYECKON CBSI3M (OOMEHHBIN M JIOHOPHO -aKIENnTOpHbIN). Bogopoanas
CBsI3b. BaJleHTHOCTB. DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKHUCIEHUs. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJAPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJUIMYECKON PEIIETKHU.
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IlonsiTue o pucnepcHeIX cuctemax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pacTBOPE.

Knaccudukanus neopranmdeckux coenuHeHuid. HoMeHkiatypa HeopraHM4eCKuX
BelIeCTB. [ eHeTHueckas CBs3b HEOPraHMYECKUX BEUIECTB, MPUHAMIEKANIUX K
Pa3JIMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccudukanus XMMAYECKUX peakluid B HEOPraHUYECKOM
U OPraHUYECKOM XHMMHMHM. 3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUsS M
MPEBPAILECHHS SHEPTUH MPU XUMUYECKUX PEAKIUAIX.

CkopocTe peakiuu, €€ 3aBHCHMOCTh OT pas3auYHbIX (akTopoB. OOpaTtumbie
peakuuu. XUMUYECKOe paBHOBecue. DaKTOPBI, BIUAIOLIIME HA COCTOSSHUE XMMHYECKOTO
paBHOBecus. [Ipunnun Jle [larenbe.

Onektponutnyeckas auccounanus. CunbHble W cialdble AMeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIIasA, HEUTpabHas, HeouHas. [louamue o 6000pooHOM
noxasamene (pH) pacmeopa. Peakuuu noHHOTO OoOMeHA. [ uopoiuz mHeopeaHuueckux u
OP2AHUYECKUX BeUieCms.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE  peakuuu. [lowsamue 06  onexkmponuse
pacniagos u pacmeopos coneu. llpumenenue snexkmponusa.

IKCIEePUMEHTAJIbHbIC METO/AbI M3YYCHHUS BeIIECTB M MX NpeBpallleHH i

HemoHcTpauus Tabmun «llepuonuueckas cucrema XUMHUYecKux snemeHToB /.M.
MenneneeBay, H3ydyeHHE MOJENEH KPUCTAIUIMUECKUX pPEIIETOK, HAOMIOJCHUE U
OMKCAHUE JIEMOHCTPALMOHHBIX U Ja0OpPaTOPHBIX OMNBITOB (pa3iokKEeHUE MEepPOKCUaa
BOJOPOJA B IPUCYTCTBUM KaTaM3aTOpa, ONPEACICHHUE CPENbl PacCTBOPOB BEILECTB C
MOMOILbI0 YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKLIMHM HOHHOIO OOMEHa), MpPOBEJACHHE
MpaKkTUYecKor paldoThl «BiusHUE pa3auyHbBIX (HAKTOPOB HA CKOPOCTh XUMHYECKOM
peakum».

PacuérHbie 3a1aun
Pacuérel mo ypaBHEHUSIM XMUMHUYECKUX PEAKIUH, B TOM YHUCIIE€ TEPMOXUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHITUS «MACCOBAS JOJISI BEIIECTBAY.

Heoprauuuyeckasi xumust

Hemeraiuel. Ilonoxenne HemeramwioB B Ilepuoauyeckoil cucTeME XMMHUYECKHUX
anemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DPU3UYECKHUE CBOMCTBA
HEMETAJIJIOB. AJIJIOTPOINUS HEMETAUIOB (Ha TMpuUMepe KHuciaopoja, cepbl, (pocdopa u
yriieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOT€HOB, CEpbl, a30Ta,
docdopa, yraeposa U KpeMHHs) ¥ UX COCIUHCHUN (OKCHIIOB, KHCIOPOJCOACPIKAITUX
KHUCJIOT, BOJOPOJIHBIX COCIUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COEUHECHUM.

Meramnbl. [lomoxenue wmeraimioB B llepuognueckor cHCTEME XHUMHUYECKUX
anemenToB .M. MenneneeBa. OcCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB
metaiioB.  OOmme  ¢gusnueckue  cBodctBa  MeramioB.  CriaBel  METasUIOB.
DIIEKTPOXUMUUYECKUHN PsiJT HATIPSYKEHU METaJIOB.
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XUMHUYECKHE CBOMCTBA BOXKHEUIIINX METAIOB (HATpUM, KaJlui, KaJbI[Mid, MarHui,
ATIOMUHMM, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

O6mume cnocoObl TONydeHUs MeTaoB. Memannypeus. Kopposus memannos.
Cnoco6ul 3awumst om koppo3uu. lIpuMeHeHe METAJJIOB B OBITY M TEXHHKE.

JKcNepUMEeHTATbHbIE METOAbI U3YYeHHUS BelIeCTB M X NMpPeBpalleHuil

N3yuenue womteknuu «MeTayuibl U CIUTaBbl», OOPa3IOB HEMETAIUIOB, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3aJlady, HaONIOJICHUE ¢ ONUCAHHWE JEMOHCTPALlMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA AIIOMUHUS C paCTBOPaMH KHUCIIOT
U 1IEJI0YEH, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLJIOB).

PacuérHble 3aga4un

Pacu€Ter Maccel BemecTBa WM 00BEMAa Ta30B 110 HM3BECTHOMY KOJIHWYECTBY
BEIIECTBa, Macce WM 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEaKIIMU BEIIECTB, pacu&Thl
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIM OJHO W3 BEIIECTB
UMEET IPUMECH.

XuUMUA 4 KU3Hb

Ponp xumMum B 00€CHEYEHUM HKOJOTMYECKOM, HSHEPreTMYeCKOM U MHIIEBOU
0€30MacHOCTH, Pa3BUTHU MEIUIIUHBL. [IoOHATHE 0 HAy4YHBIX METOJAaX MO3HAHUS BEIIECCTB
U XUMHYECKUX PEaKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHITUIIAX MPOMBIIIICHHOTO MOJYYCHUS
BOKHEUIIINX BEIIECTB.

UenoBek B MUpPE BEIIECTB U MATEPUAIOB: BAKHEUIIIME CTPOUTEIbHBIE MAaTepHUaIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualbl, KpacKu, CTEKJIO, KEepaMuKa, MaTepuanbl s
ANEKTPOHUKH, HAHOMATEPHUaIbl, OPraHUYECKUE U MUHEPAJIbHBIE YI0OpEHHUS.

XuMusi W 370pOBbE YEJIOBEKA: IMpPaBHJa HCIOJb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB, MpaBwiia OE30MaCHOTO WCIOJIB30BAHUS TPEMApaTOB OBITOBOW XWMHH B
TMOBCEITHEBHOM KU3HMU.

MexnpeaMeTHbie CBA3H

Peanuzanus MeXnpeaMETHBIX CBSI3€d NMpPHU M3YYEHHHM OOIEed M HEOpPraHUYeCcKOou
XUMHH B 11 Kjtacce OCyIIECTBISAETCS 4Yepe3 HCIOJIB30BAHME KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUM, TaK W TIOHATUM, SBJISAIOIIMXCS CHUCTEMHBIMU Ui OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUS: HAYYHBIA (paKkT, TMIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHHTE3, KilacCU(UKAIMs, NEPUOAUYHOCTh, HaAONIOEHUE, HKCIEPUMEHT,
MOJICJINPOBAHNE, U3MEPEHHUE, SIBIICHUE.

®usuka: Marepus, SHEPrUs, Macca, aToM, JJIEKTPOH, IIPOTOH, HEWTPOH, HOH,
U30TOIl, PaJAMOAKTUBHOCTb, MOJIEKYJIA, JHEPreTHUYECKUU YpPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILIECTBA, (PU3MUYECKHE BEJIMYMHBI U EAUHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oprauusm, 3KocucTeMa, ouocdepa, Makpo - 1 MUKPOIJIIEMEHTHI,
BUTaMUHBI, OOMEH BELIECTB B OPraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, IMOJIE3HbIE MCKOMAaeMble, TOIUIUBO,

¥



denepanbHas padodas mporpamma | Xumus. 10-11 kmnaccer (6a30BbIN YpOBEHB)

PECYPCHI.
TexHoOrMs: XUMHUYECKas IPOMBIINIICHHOCTh, METAJUTYPIHs, IPOU3BOJICTBO
CTPOUTEIBHBIX  MaTepUajOB,  CCIBCKOXO3SWCTBEHHOE  IPOW3BOJICTBO,  ITHIICBAs

IMPOMBINIJICHHOCTD, (I)apMaHCBTI/I‘IGCKaH IMPOMBIIIJIICHHOCTD, IMPOU3BOJACTBO
KOCMETHYCCKHUX Impenaparos, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpualioB,
QJICKTPOHHAA IMPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHA
HA YPOBHE CPEITHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHMS
oOyyaromuMmucss MporpaMM  cpeaHero  oOmero  oOpa3oBaHusi  (JIMUHOCTHBIM,
MeTanpeIMEeTHBIM U npeAaMeTHbIM). HaydHo-meToauyeckoil OCHOBOM JUIsl pa3pabOTKH
IUTAHUPYEMBIX pE3yJIbTaTOB OCBOCHHSI MPOrpaMM CpeAHEro oOuiero o6pa3oBaHUs
SABJISIETCSA CUCTEMHO - IEATEIIbHOCTHBIN MOJIXOA.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOIXOAOM B  CTPYKTYypE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro 0oOIIero
00pa30BaHUs BBIJCIICHBI CICAYIOIINE COCTABIISIOLIHE:

OCO3HaHWE OOYYAIONIMMHUCS POCCHUHUCKOW TpakAaHCKOW HWACHTHYHOCTH -
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINYUE MOTUBAIMHU K OOYUEHHUIO;

[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JWUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W MCTOPUUYECKHUX TPAIUIIMKA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOyYaroIIMXCS PYKOBOACTBOBATHCSA B  CBOEHU
NEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, IPUCYLIUMHU  LIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHMUs;

HaJINYUE MPaBOCO3HAHUS KOJIOTUYECKON KyJIbTYpbl U CHOCOOHOCTH CTaBUTh LIEJIU
Y CTPOUTH )KU3HECHHBIE IUIaHBbI.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHUS MPEAMETa «XUMHUS» JOCTUTAKOTCA B €AUHCTBE
yuyeOHON M BOCIUTATEJIbHOM JEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMH,
COL[MOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH U HJ€alaMu POCCUHUCKOTO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMUA B 0OIIECTBE HOPMAaMU U TIPABUJIAMH MOBENICHUS,
CIIOCOOCTBYIOIIMMHU TIPOLIECCAM  CAMOIIO3HAHMS, CAMOPa3BUTHS M HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYaIOIUXCSI.

JInyHOCTHBIE ~ pE3yNbTaThl  OCBOEHUA  IpeaMeTra  «XHUMUsS»  OTpaXkaroT
c(OpPMHPOBAHHOCTh  OMbITA MO3HABATENILHOW U  MPAKTUYECKOW  JESATEIbHOCTU
oOy4Jaronuxcs 1o peajius3aluy IPUHITHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIEe B YaCTH:

1) rpaxkaaHCcKOro BOCUTAHMS:

OCO3HaHHUsl OO0YYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TpPaB W O0O0S3aHHOCTEH,
YBAXEHHUSI K 3aKOHY U IPABONIOPSIAKY;

IPEACTABICHUS O COUMAIBHBIX HOPMax W MPAaBWIAX MEKJIMYHOCTHBIX OTHOLIECHHUU
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AESTENBHOCTH MPH CO3JaHUHM Y4eOHBIX
NPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATEJIbHBIX 3a/a4, BBIMOJHEHUU XHUMHUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI

X
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JOPYTHUX TIPU aHAJIW3€ PA3IMYHbBIX BUJIOB YU€OHOH AESITENbHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHUSI:

LICHHOCTHOI'O  OTHOILIEHUS K HMCTOPUYECKOMY M  HAay4YHOMY  HACJIEIUIO
OTEYECTBEHHON XUMUU;

yBOXEHUS K TMPOLEcCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO
IPUMEHEHUS] XUMHUHU, OCO3HAaHHS TOrO, YTO JOCTHKEHHS HAyKH €CThb pEe3yJIbTaT
JUINTENBHBIX HAOIIOJIEHUH, KPONOTIUBBIX 3KCIEPUMEHTAIbHBIX MOMCKOB, MOCTOSIHHOTO
TPyZla YYEHBIX U IPAKTUKOB;

MHTEpECa U IMO3HABATEJIBHBIX MOTHMBOB B IIOJYYEHHH M TOCIEAYIOLIEM aHAJIU3E
UHGOpPMAIH O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPaBCTBEHHOTO BOCIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSMH, U
MIPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIIBHO -~HPABCTBEHHBIE HOPMBI
Y LICHHOCTH,;

FOTOBHOCTH OLIEHUBATH CBOE ITOBEJCHUE U IOCTYIIKA CBOMX TOBAPHUILEU C MO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIIEICTBUNA 3TUX IIOCTYIKOB;

4) ¢opMupoBaHUs KYJIbTYPbI 310POBBSI:

NOHMMAaHUS IEHHOCTEW 370pOBOT0 U O6e30MmacHoro o0pasza *KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOUICHHSI K COOCTBEHHOMY (DU3MUECKOMY U TCHUXUYECKOMY
3JI0pOBBIO;

coOnto/ieHnsT TpaBWwiI 0e30mMacHOr0 OOpalieHusi C  BeleCTBaMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJIOBOU ACATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPAaBWJI UHAUBUAYAJTBHOTO M KOJUIEKTUBHOTO 0€30MacHOIO
MOBEJCHUS B CUTYalIUSIX, YTPOKAIOIIMX 3/I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMUS TMOCJEICTBUA M HENPUATHUS BPEAHBIX NPUBBIYEK (YMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHHUS );

5) TpyaoBOro BOCHIUTAHUS:

KOMMYHHKATHBHOM KOMIIETCHTHOCTH B y4eOHO-HUCCIICAOBATEIBCKOM ICSTEIbHOCTH,
OOIIECTBEHHO IMOJIC3HOH, TBOPUYECKOHN M JIPYTrUX BUIAX JCATCILHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YyYacTHE B PEIICHHM MPAKTHYCCKUX 3a7a4 COLMAIbLHOM
HaNpaBJICHHOCTH (B paMKax CBOEIo Kjiacca, IIKOJIbI);

HUHTEepeca K MPaKTHICCKOMY M3YYCHHIO TTpodeccuii pa3IMuHOro poja, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUH,

YBOKEHUS K TPYIY, JIIOJSIM TPyJa H Pe3yJIbTaTaM TPYJAOBOH JIEATEIHBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaJIbHOW TPACKTOPUHU 0Opa30BaHMSI,
Oyaymie mpodeccur W peaau3alid COOCTBEHHBIX JXU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HWHTEPECOB U IMOTPEOHOCTEH
o0I111eCTBA;
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6) IKOJOrH4ecKOro BOCIIUTAHUS:

AKOJIOTMYECKH 1EJIECOO0Pa3HOro OTHOIIEHWS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HH HA 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOIO  XapakTepa 3KOJOTMYECKHX MpoOJeM, BIMSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSTHUE NMPUPOJIHON U COLMAIBHOMN CPENIBL;

OCO3HAaHUSI HEOOXOJAMMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUN XUMHM JJIsl PEIICHUS
BOITPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUIATHUSA INEHUCTBUM, NMPUHOCAIIMX BpEN OKPYKAKOLIEH NPUPOIHOU
cpene, YMEHHs MPOTHO3MPOBATH HEOJIArOnpHsITHbIE HKOJIOTMYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBAN U MPENOTBPAILATH UX;

HaJWu4usl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJIOTHYECKOM KYJIBTYPHI,
ONBITA JEATEIBHOCTH HKOJOTHMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMH B TIO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAJIHbHOW MPAKTHUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOATH UAEOJOTHH XeMO(pOoOHH;

7) MEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHHMS CIeM(PUKU XUMUU KaK HayKd, OCO3HaHHS €€ poyin B (DOPMUPOBAHUU
pPaMOHAJIBHOTO HAay4YHOT'O MBIIUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEACTABICHUS 00
OKPYKAaIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKAa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEeM COXPAaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUU JUISI COBPEMEHHON LMBUIU3AILMU: B
e€ TYMaHHCTHYECKOM HANpaBICHHOCTH M Ba)XXHOW pOJIM B CO3JaHUU HOBOU 0a3bl
MaTEpPHAIBHONW KYJIbTYpPbI, PEIICHHH TJIOOAIBHBIX MPOOJIIEM YCTONYHBOTO PAa3BUTHS
YEJIOBEYECTBA - CHIPhEBOM, SHEPICTUUCCKOM, MUIIICBON U YKOJIOTHYSCKOM 0€30IIaCHOCTH,
B Pa3BUTHH MEIUIIMHBI, OOECIIEYECHUU YCIOBHH YCHENIHOTO TPyAa M SKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKJIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: MOHMMAaHHMS CYIIHOCTH METOJIOB IMO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJyd4aeMble
3HAHMS JJI1 aHalM3a U OOBSACHEHMS SIBICHUN OKPYKAIOIIEr0 MUpPa M MPOUCXOMAIIUX B
HEM M3MEHEHUW, YMEHHMs JenaTb OOOCHOBAHHBIEC 3aKIIOUEHHS HAa OCHOBE HAay4YHBIX
(haKTOB ¥ UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHHUS JIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XUMUYECKUE 3HAHUS AJI pElIeHUs
po0JieM B peajbHbIX )KU3HECHHBIX CUTYaIIUsIX;

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIBCKOMN NESITENBHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUM 110 XUMHUU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpECAa K OCOOEHHOCTSAM TpyJa B pa3linyHbIX cdepax mnpodeccuoHaIbHOM
NEATEIBHOCTH.
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METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOEHUS yUEOHOI0 IpeaMeTa « XUMHUs» Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIOYAIOT:

3HaYUMBbIE s (dopmupoBaHus MHUPOBO33PEHMUS o0yJarommxcs
MEXJIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOILEHAyYHbIE IOHATHS, OTPAKAIOLIUE
LIEJIOCTHOCTh HAYYHOU KapTUHBI MHUpa U CHELU(PUKY METOAO0B ITO3HAHUSL, UCIIOJIb3YyEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, PHEPrus, SIBICHHE, MPOLECC, CUCTEMA,
HAy4YHbI (QaKT, OPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIEI0BAHUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCAIbHBIE Yy4eOHbIC JCWCTBUs (TIO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC,
peryisTuBHbIE), olOecrieunBaromue (GopMupoBaHue (HYHKIMOHATIBHON IPAMOTHOCTH H
COLIMAJIBHON KOMITETEHLIUU 00Yy4aroIINXCs;

CIIOCOOHOCTh OOYYalOIIUXCA MCIOJIb30BaTh OCBOCHHBIE MEXKIMCIUIUITMHAPHBIE,
MUPOBO33pPEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIE yueOHbIE NEHCTBUA B TO3HABATEIBHOU U
COLIMAJIBHOM IIPAKTHUKE.

MeranpeAMeTHbIE PE3YJIbTAThI OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMUA Y4€OHBIMU
NO3HAaBaTENbHBIMHI, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIC YUeOHbIE 1eUCTBUS
ba3oBble Jjornyeckue aeicTBUA:

CaMOCTOSITETILHO (DOPMYJIMPOBATH M aKTyallM3UPOBaTh MPoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh LENU ESITEIbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JTIOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICTIATh XApaKTEPHbIC NPU3HAKU TMOHATUM W YCTAaHABJIMBATH HMX B3aWMMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS [Jii OOBACHEHUS OTHAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPUHU ISl KIACCU(PUKAIIUU BEIIECTB M XUMHUYECKHUX
peaKkuui;

YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBI3U MEXK/Y N3YyUaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHBIC, JACNYKTHUBHBIC, MO aHAJIOTHH),
BBIABJISAITH 3aKOHOMEPHOCTM UM MPOTUBOPEYHS B PACCMATPUBAEMBIX  SBJICHUSX,
bopMyIHUPOBATH BHIBOABI U 3aKJIIOUCHUS;

NPUMEHATh B IPOLIECCE ITO3HAHHUS, HCIOJIb3YEMbIE B XHMHUU CHMBOJHAYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJEIbHBIC MPEICTABICHUS - XUMUUECKUN 3HAK
(cMMBOJI) 3JIEMEHTa, XUMHUYecKas (GopMmysia, YpaBHCHHE XUMHUYECKOW PEaKIMH - TPH
pereHnr y4eOHBIX TMO3HABATEIBbHBIX W TPAKTHYECKUX 3a/ad, MPUMEHSITh HAa3BaHHBIC
MOJEIbHBIE NPEACTABICHUSA JJISI BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB HM3Y4YaE€MbIX
BEILIECTB U XUMUYECKUX PEAKIIHM.
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ba3oBble ucciaenoBaregabCcKue AeHCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTI'O IMO3HAHHUS BELIECTB U XUMAYECKUX
peaxiuii; GopMyIUpPOBATH LENH U 33]]a491 UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
¥ CAaMOCTOATEIHHO C(HOPMYIUPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JUIsl POPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABUILHOCTH BHICKA3bIBAEMbIX
CYX/ICHUU;

BJIQJIETh HABBIKAMHU CAMOCTOSATENIBHOTO TJIAHUPOBAHUS U TPOBEACHUST YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTH yMEHUS HAOJIIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO TMPOTHO3UPOBATH €ro pe3yiabTaT, (GopMynupoBaTh 0000IIeHUS U
BBIBOJIbl OTHOCHUTEJNIBHO JOCTOBEPHOCTH pE3YyJbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MPOJIETAaHHON padoTe;

OpUOOPETATH OMBIT YYEHUYECKON UCCIIEN0BATENbCKON U MPOEKTHOMN AESITEIbHOCTH,
IPOSBIIATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJIOB PELIECHUS
IIPaKTUYECKUX 3a]1a4, IPUMEHECHHIO PA3JINYHBIX METOA0B IIO3HAHHUS.

Pa6Gora c nnopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MHGOpPMAK (HAyYHO -TIOMYJIspHas
JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIIpaBOYHbIE MMocobus, pecypcol MHTepHeTa),
aHAIM3UPOBAaTh MH(MOPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyIHpPOBATH 3aMPOCH U MPUMEHSTh Pa3IMYHbIC METObI IIPU IMMOUCKE U OTOOpE
uHpopMaiu, HeoOXO0AUMOM JI BBITIOJHEHUST YU€OHBIX 3aJ1ay ONPEACIEHHOTO TUTIA;

npuoOpeTatb OMNbIT KCHOJIb30BaHUS WH(POPMAIIMOHHO -KOMMYHHMKATHBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATEILHO BBIOMpPAaTh ONTUMAaJbHYIO (HOpMY MpeICTaBIE€HUsS WH(OpMaLUu
(cxemsl, rpaduKH, TUArpaMMBbl, TAOTUITEI, PUCYHKH U APYTHE);

UCIIOIb30BaTh HAYYHBIM SI3bIK B Kau4e€CTBE CpPEACTBA MpU PadOTe C XUMHYECKOU
uH(pOpMaIIeil: MPUMEHATh MEXIPeIMETHbIE ((pU3ndecKkne 1 MaTeMaTUYECKHUE) 3HAKU U
CUMBOJIBI, (hOpMYJIbI, A0OpEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CpEJICTBA
HATJIATHOCTH.

KoMMyHHUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMbl B XOJ¢ AWayiora W/Wiu
JTMCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYIUPOBATh CBOM MPEAJIOKCHHUS OTHOCHTEIHLHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3EHTAIMell pe3yJbTaTOB TO3HABATEIHHOW JESTEIHHOCTH,
MOJIYYCHHBIX CaMOCTOSATEIIPHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBITIOJHCHUH
XUMHUYECKOTO DKCIEPUMEHTa, IPAKTHYECKOW pabdOThl 10 HCCIICIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peau3allii y4eOHOro mpoekTa U (OpMYJIHUPOBATH BHIBOJIBI IO
pe3ynbTaTaM MPOBEACHHBIX MCCIICIOBAaHUN IYyTEM COTrJIaCOBaHUS TO3UIUH B XOC
00CyXIeHHsT 1 OOMEHAa MHEHUSIMH.
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PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS

CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh W OCYIIECTBISITH CBOIO  MO3HABATEIbHYIO
AeSITeNbHOCTh, Ompeaensiss e€ 1enu W 3aJadyd, KOHTPOJIMPOBAaTh M IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIaraeéMblid aITOPUTM JCHCTBUIN MTPU BBITIOJTHCHUH
y4eOHBIX M HCCIEJ0BATEeNbCKUX 3ajlad, BhIOMpaTh HamOosee 3PGeKTUBHBINA CIOCO0 WX
pEIIeHus C Y4ETOM MOTYYEHUSI HOBBIX 3HAHUH O BEIIECTBAX M XUMUUYECKUX PEAKIIUSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHaiIW3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHBIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHrudeckass XuMHs» OTPAXKAIOT:

c(hOpMHPOBAHHOCTH MPEJCTABICHUN 0 XUMHUUYECKOW COCTABIISIONIEH €CTECTBEHHO -
HAyYHOUW KapTUHBI MHPA, POJIM XUMUU B TTO3HAHUU SIBJICHUHN TPUPOJIBI, B (HOPMHUPOBAHUN
MBIIIJIEHUSI U KYJbTYypbl JIUYHOCTH, €€ (YHKIUOHATHLHOW IPaMOTHOCTH, HEOOXOAMMOU
JUISL PEIICHUS] TPAKTUYECKUX 3a/ad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3JIOPOBBIO U IPUPOHOM CpELE;

BJIQJICHUE CUCTEMOU XUMUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XUMUUYECKUN SJIEMEHT, aTOM, JJICKTPOHHash 000JI0YKa
aToMa, MOJIEKyJa, BAJE€HTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, XUMHYECKAsl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas W COKpauléHHas), MOJb, MOJIIpHas Macca,
MOJISIPHBIN 00BEM, YIIIEPOIAHBIN CKENET, PYHKIMOHANIbHAS TPYIIa, paJuKai, U30MEpHs,
U30MEPBI, TOMOJOTHYECKUH  PsiJ, TOMOJIOTH, YIJIE€BOAOPOAbI, KHCIOPOA U
a30TCOJEpKAIME  COCIUHEHUsS, MOHOMEp, IIOJUMEpP, CTPYKTYpHOE  3BEHO,
BBHICOKOMOJIEKYJISIDHBIE ~ COCAMHEHHUSA); TEOPUU U  3aKOHBl  (TEOopUsl  CTPOCHHS
oprannueckux BemectB A.M. bByTiepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEHKALLNE
B OCHOBE I[IOHMMAaHHUSl MPUYMHHOCTH U CHCTEMHOCTHM XHMHUYECKHX SBJICHUH,
(dakToONOrMYecKue CBEJCHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUHM U 0Oe30ImacHOM
UCIIOJIb30BaHUY BAXKHEHIITUX OpPraHWYECKHX BEIIECTB B OBITY W MPaKTHUUYECKOUN
NEATEIbHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTb YMEHUUBBISABIISITH XapaKTEPHbIE TPU3HAKU TOHSTUH,
YCTaHABJIUBATh UX B3aUMOCBSI3b, HCMOJIb30BaTh  COOTBETCTBYIOIIUE  IMOHATHS
IIPY OIUCAHWUH COCTaBA, CTPOCHUS U MPEBPALLCHUN OPTAHUYECKUX COCIMHEHNUN;

c(hOpMHPOBAHHOCTh YMECHHIA WCIIOJIb30BATh XUMHYECKYI0  CHMBOJIMKY
JUISL COCTaBJICHHMSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHOM)
dbopMyT OpraHMYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN, W3TOTaBIMBATH
MOJEJIM MOJEKYJl OpPraHUYECKUX BEUIECTB MJs WJUIIOCTPAUMM HMX XUMHUYECKOTro M
IPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpMUPOBAHHOCTh YMEHHMM  YCTAHABJIMBATH NPUHAICKHOCTh H3YyUCHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTAaBY U CTPOEHUIO K OMPEeNIEHHOMY KIlacCy/Tpymnme
coelvHEeHU  (YIJIeBOJOPOJbl,  KHUCIOPOA M  a30TCOJAEp)KAIME  COEIUHEHUS,
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BBICOKOMOJIEKYJISIDHBIE COEJMHEHMs), JaBaTh MM Ha3BaHHUS [0 CHUCTEMaTU4YECKOM
Homenkiatype (IUPAC), a Takke NpHUBOAWTH TPUBHAIBHBIC HA3BaHHUS OTACIbHBIX
OpraHUYECKUX BEIIECTB (ITUIICH, MPOIUJIEH, alleTWICH, STUJICHIJIUKOJb, [JIUIEPHH,
denon, dopMmanpaerua, areTalbACTH, MypaBbUHAs KHCIOTa, YKCYCHas KHCIOTa,
OJICMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCJIOTA, TIII0K03a, (GPyKTO3a, Kpaxmall, IeUIi0I03a,
TJTUIINH);

chOpPMHPOBAHHOCTh yMEHHUS  ONpPENENsTh BHUJBI XMUMHYECKOM CBSI3M B
OpraHUYECKUX COCTMHEHUAX (OJIMHAPHBIC U KPATHBIC);

chOPMHPOBAHHOCTh  YMEHHUS TMPUMEHSTH IOJIOKEHUS TEOPUH  CTPOCHHUSA
oprannueckux BemiectB A.M. bytiepoBa s 00bSCHEHHMS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUSI MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepuU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTENEH Pa3TUUYHBIX KIACCOB OPraHUYECKHUX
BEIIECTB (METaH, dTaH, dTUJICH, MPONWICH, aleTuieH, OyraaueH-1,3, MeTunoyTaanueH-
1,3, OeH301, METaHOJ, 3TAHOJ, ITUJICHTIWKOJIb, TIHICPUH, (EHOJ, areTalbIerHuI,
MypaBbHHasi U YKCYCHasi KHCIIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMHUHOYKCYyCHas
KHUCIIOTA), WIIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXJIy HUMU YPaBHEHUSAMH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh HCTOUYHUKHU YTIIEBOJAOPOTHOTO
CoIpbst (He(Th, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI MX NEPEpabOTKU U MPAKTUYECKOE
PUMEHEHHE TIPOIyKTOB MEepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH  BBIUUCICHUS TI0 XUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOHOTO BEIIECTBA UM MPOJAYKTa PEAKIINU
0 W3BECTHBIM Macce, O0bEMY, KOJHUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJIETh CHCTEMOHN 3HAHMK 00 OCHOBHBIX METOJ/aX
HAYYHOTO TMMO3HAHMS, UCIOIB3YEMbIX B XUMUU TIPU M3YYCHUH BEIIECTB U XUMHUUYECKHX
ABJIICHUM (HAOMIO/IEHNEe, HU3MEPEHHE, DKCIEPUMEHT, MOJEIUPOBAHHE), HCIOIb30BATh
CUCTEMHBbIE XMMUYECKHE 3HAHUS U MPUHATHUS PEUICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYalIUsIX, CBA3aHHBIX C BEUIECTBAMHU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOJI0aTh MpaBujia TOJb30BAHUS XUMHUYECKOU
nocyynod u J1abopaTOpHBIM OOOpPYJIOBaHMEM, a TaKXKe TMpaBuia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSIMHU TIO BBIMNOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUW  IUIAHUPOBATH W BBIMOJNHATH  XUMUYCCKUU
AKCIIEPUMEHT (TIPEeBpAIllCHUs] OPraHUYECKUX BEIIECTB IMPU HArPEBaHHUH, TMOJYyUYCHUE
ATUJIEHA W W3YyYEHHE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIMM OPraHUYECKUX BEUIECTB,
JeHaTypaius OeJIKOB MPH HArpeBaHWU, I[BETHBIE PEaKIUU OEIKOB) B COOTBETCTBHH C
paBWJIAMH TEXHUKHU O€30MacCHOCTH TMPHU OOpalleHHH C BEUIECTBAMHU U JIA0OPATOPHBIM
000pyZI0OBaHUEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOIO S3KCIEpPUMEHTa B (QopMme
3alUCH YPaBHEHHM COOTBETCTBYIOIIMX peakiuid U (OpPMYJIHUPOBATH BBHIBOJLI HA OCHOBE



denepanbHas padodas mporpamma | Xumus. 10-11 kmnaccer (6a30BbIN YpOBEHB)

ATUX PE3yJIbTATOB,;

chOpPMUPOBAHHOCTb ~ YMEHHMI  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHYECKYIO
uH(opMaInio, MOTy4aeMylo U3 pa3HbIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(opmaluuy,
WNuTepHeT u apyrux);

c(hOpMHPOBAHHOCTh YMEHHUI COOII0IATh MPaBUJIA SKOJIOTHIECKHU 1IEeTIECO00PA3HOTO
TIOBE/ICHHS B OBITY U TPYJAOBOH ACSITEIBHOCTH B IEJIIX COXPAHEHUSI CBOETO 37I0POBBS U
OKPY’KAIOWIEW MPUPOAHOM CPEIbl, OCO3HABATh OMACHOCTh BO3JACHMCTBHUS HA JKUBBIE
OpTraHU3MbI ONPEACTIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMmbIci mmokaszaress [1/1K,
MOSICHSTh Ha TPUMEPaX CHOCOObI YMEHBIIEHUS W MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsT  OOYYarolIUXCs C OrpaHWYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB M
XUMHYECKUX SIBIICHUH;

JUISL CIIETIBIX W CJIA00BUIAIIMX OOYYaroIMXCs: YMEHHE HCIIOJIb30BaTh pelbepHO
TOUEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHBIC pe3yabTaThl OCBOCHHS Kypca «OOImmas W HEOpraHWYEeCKas XUMH
OTPAXKAKOT:

c(hopMHUPOBAHHOCTD MPEJICTABICHUM: 0 XMMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHbI MUPA, POJA XHMHUU B MO3HAHWM SIBJICHUM MPUPOIbI, B
dbopMUPOBAaHUY MBIIIUICHUS U KYJIBTYPbI JIMYHOCTH, €€ (YHKIIMOHAIBHOW IPaMOTHOCTH,
HEOOXOIUMOMN JJI pEIIeHUs MPAKTHUYECKUX 3a7ad U DKOJOTHMUYECKH OOOCHOBAHHOTO
OTHOILICHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM CPEJIE;

BJIAJICHUE CHUCTEMOU XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloNMe TOHATHSA (XMMHYSCKHN DIIEMEHT, aTroM, wu3o0Tom, S-, P-, d-
AJICKTPOHHBIEC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIT

00BEM, BAJICHTHOCTb,

ANEKTPOOTPULIATETLHOCTh, CTENEHb OKHUCICHUS, XHUMHYecKas CBA3b (KOBaJEHTHa,
MOHHAs, METAJIMYECKas, BOJOPOAHAS), KpUCTAINIMYECKas PEIETKA, TUITbI XUMHUYECKUX
peakimii, pacTBOpP, 3JIEKTPOJIUTHI, HEIEKTPOIUTHI, IEKTPOIUTHYECKAS AUCCOLIMALIMS,
OKHUCJIMTENIb, BOCCTAHOBHUTENIb, CKOPOCTb XWMHUYECKOM PpPEAKUUHU, XUMHYECKOE
paBHOBECHE); TEOPUUM U 3aKOHBI (TEOpPUS  DBJIEKTPOJUTUUYECKON  JTUCCOLMAIINH,
nepuoandecknid 3akoH .M. Menneneesa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHEHUsI U MPEBPALIEHUS PHEPIrUU NPH XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMaHUSl NMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SBJICHUH, (PAKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MTOJIyUeHUU U O€3011aCHOM HCIIOJIb30BAHUN BaXKHEHIIINX
HEOPraHUYECKUX BEIECTB B ObITY U MPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa,
cOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpPHbIE IMPU3HAKK MOHITHMH,
yCTaHaBIMBaTh HMX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME TMOHATHS IpU

Z
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ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX NIPEBPALICHUN;

c(OpMHPOBAHHOCTh YMEHHUHA HCIOJNb30BATh XUMHUYECKYI0 CHUMBOJIMKY  JUIS
COCTaBJICHHSI (POPMYJI BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIMI, CUCTEMAaTUYECKYIO
HomeHknatypy (IJUPAC) w TtpuBHanbHBIC Ha3BaHUS OTICIBHBIX HEOPTaHHUECKUX
BEUIECTB (YrapHbI ra3, yrJeKHUCIbl ra3, aMMUaK, ram€Has H3BECTb, HeraméHas
U3BECTb, INTHEBAS COJIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUU OIpPEAesATh BAJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XWMHMYECKON CBA3HU
(KOBaJICHTHAsl, HWOHHAs, METAUNINYECKas, BOAOPOJHAsA) B COCOUHEHUSAX, THUI
KPUCTAJUIMYECKOIN peréTKH KOHKPETHOTO BElecTBa (aTOMHAsI, MOJIEKYJIsIpHasl, HOHHAs,
METAJUTMUECKast ), XapaKTep Cpe/ibl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATH IMPUHAJUIC)KHOCTh HEOPraHUYECKHX
BEUIECTB IO HMX COCTaBY K ONpelNeIEHHOMY KIacCy/TpyIie COeAUMHEHHM (MpOCThie
BEUIECTBA - METAUIbl W HEMETaJUIbl, OKCHIbl, OCHOBAaHHUS, KUCIOTHI, aM(pOTEpHBIC
TUAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHUI pPACKPBIBATh CMBICT THepuoauyeckoro 3axona J[.U.
MeHngeneeBa W JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBICHHUTEIBHYIO H
IPOTrHOCTHYECKYIO (PYHKIUY;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHUE ATOMOB
XUMHAYECKUX 2JieMeHTOB 1-4 mnepuonoB Ileprogmyecko CUCTEMBI XMUMHUYECKHX
anemenToB J[.J. MenneneeBa, nConab3ys MOHATUS «S-, P-, d-2IIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYEeCKHe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHHMM mo mepuonaM u rpynnam [lepuoanmyeckon
cucTeMbl XUMHYeCcKkux 3jieMeHToB /(.M. MeHnaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (ONUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATH
CYLIECTBOBAHUE TEHETUYECKOW CBA3M MEXKIAY HEOPraHMYECKHMH BEIIECTBAMU C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATh XUMHUYECKHE pEaKUUu IO
Pa3NUYHBIM MpU3HAKaM (YUCITY U COCTaBY pPearupyroliux BEIEeCTB, TEI0BOMY 3D PeKTy
peaklMi, W3MEHEHHIO CTENEeHEeW OKUCIEHUS DJIEMEHTOB, OOpaTHMOCTH pEaKIIHH,
Y4aCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIISITH YPAaBHEHUS PEAKLMHA pPa3Iu4HBbIX THUIIOB,
NOJIHBIE U COKpAILEHHbIE YpaBHEHMs peakUMii MOHHOrO OOMEHa, YUYUTHIBAasl YCIIOBHUS,
IIPU KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;

c()OPMHPOBAHHOCTh ~ YMEHHUW  NOPOBOAUTH  pEAKIUH,  MOATBEPKIAOLIUE
KA4ECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTAHUYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHIl  pacKpbpIBaThb  CYIIHOCTb  OKHCIUTEIbHO -
BOCCTAHOBUTEJbHBIX PEAaKLUUN MMOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX
peaKLunii;
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c(hOpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peaKkuu OT pa3lUyHbIX (PaKTOPOB; XapaKTEep CMEMICHUS XUMHYECKOIO0 PaBHOBECUS B
3aBUCHUMOCTH OT BHEIIHETO Bo3AeiicTBus (npuniuin Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTePHU30BaTh XUMHUYECKUE TTPOIIECCHI, JISKAIUE B
OCHOBE MPOMBIIUIEHHOTO TIOJYYEHUSI CEpPHOM KHUCIOThI, aMMHaKa, a TaKxke
c(hOopMHUPOBAHHOCTD MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPHUHITAIIAX U IKOJOTHYCCKUX
npoOiiemMax XMMHUYECKOTO IPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUI MPOBOJUThH BBIYUCICHUS C UCIOIB30BAHUEM MOHSATHUS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIIEHUN ra30B MPU XUMUYECKHUX
peaKkIusax, MacChl BEIIECTBAa WM 00BhEMA ra30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Win 00bEMY OJTHOTO M3 YUaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIJIOBOTO ddekTa
pEaKIMKU HA OCHOBE 3aKOHOB COXPAaHEHUS MACChl BEIIECTB, TPEBPAIIECHUS U COXPAHEHHUS
SHEPIuuy;

c(hOpMHPOBAHHOCTh, YMEHMI COOJIOAaTh TpaBWja TIOJIb30BAHUS XUMHUYECKON
MOCyZIoii # J1a0OpaTOpHBIM OOOPYJOBaHMEM, a TaKXKe TNpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBMHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO J1TA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh ~ yMEHUW  IUIAHUPOBATb M BBIMOJHATH  XUMUYECKUN
AKCIIEPUMEHT (pa3fio’KeHHe TEPOKCHAA BOJOPOJAa B TNPUCYTCTBUHU KaTalu3aTopa,
ONPEJEICHUE CPEbl PACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE Pa3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMUUYECKON peaKiuu, Peakiud UOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMU Ha Cylb(dar-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KaTUOH
aMMOHUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMam «MeTamib» 1 «Hemeranisny)
B COOTBETCTBUU C MPABUJIAMH TEXHUKHU 0€30MacCHOCTH MpHU OOpalleHUuH C BEleCTBaMU U
7a00paToOpHbIM  00OpYAOBaHUWEM,  NPEACTaBISATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3amucH YPaBHEHHWM COOTBETCTBYIOIIUX PEAKIMAd U
(dbopMyTHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKU  aAHAIM3UPOBATh  XUMHUYECKYIO
uH(pOpMAIIMIO, TMOJIy4aeMyl0 W3  pa3HbIX HCTOYHHUKOB (CpelCTBa  MacCOBOU
KOMMYHUKaluu, UHTepHET U IpyTuX);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATh MPaBUiIa SKOJOTHUECKH 11€JIECO00Pa3HOT0
MOBEJICHUS B OBITY U TPYJAOBOU JIEATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKpYKaoIIed MPUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTHh BO3JICHCTBUS HAa >KUBBIC
OpPraHu3Mbl ONPENEIEHHBIX BEUIECTB, MOHMMAasA cMbicha nokaszarens [I/IK, noscuaTe Ha
npuMepax crnocoObl YMEHBIIEHUS W MPEAOTBPAILCHHUS] MX BPEIHOIO BO3JCUCTBUS HA
OpPraHu3M 4YeJIOBEKa;

Ui O0yYarommxcsi € OrPaHUYCHHBIMA BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX T[O3HaHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUISL CJIETIBIX W CIA0OBHUAAIIMX OOYYAIOIIMXCS: YMEHHE HMCHOJIb30BaTh PelbeHO
TOUEYHYIO0 cucTteMy oOo3HaueHuid JI. bpaiins g 3anucu XuMuU4eckux (Hopmyd.
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10 KVIACC
HaumenoBanue
Ne KonuyecTso OcHOBHBIE BUIBI IEATEILHOCTH
pa3aenoB U TeEM [TIporpammHoOe coaepkaHue
/T 4acoB 00yJaroIIIXCs

y4eOHOT0 IpeMeTa

Pa3nen 1. TeopeTndyeckne 0CHOBbI OPraHu4eCcKoii XUMHHU

[Ipenmer
OPraHUYECKON XUMUHU.
Teopus ctpoenus
OpPTraHUYECKUX
coequHeHnn A.M.
bytneposa

3

[IpenMeT OpraHn4ecKoOr XUMHUH: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
[10JIyYCHUH HOBBIX BEILIECTB U
MaTepuasioB. Teopus cTpoeHUs
OpraHUYECKuX coelnHeHun A.M.
byTtiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS.
CtpyKTypHBIE (POPMYIIBI OPraHUYECKUX
BEILIECTB. [ omouiorus, nsomepus.
XHUMHUYECKAsI CBA3b B OPTAHUYECKHUX
COECIMHEHUAX: KPATHBIE CBA3H, a- U II-
CBSA3U.

[IpencraBnenue o kiaccuukanuu
oprannueckux seuiects. Homenknarypa
OpraHUYECKUX COCIUHEHUN
(cucremaTHuecKasi) U TpUBUAJIbHBIE
Ha3BaHUS BXHEHIINX NPEIACTABUTEIICH
KJIACCOB OPraHUYECKHUX BEILIECTB.
IKCNEePUMEHTAJIbHbIE METO/bI

N3YYCHUS BEIIECTB M UX npeBpameHm‘i:

PackpbIBaTh CMBICI N3y4a€MbIX TOHSATUN
(BBISIBJISITH MX XapaKTEpHbIE MPU3HAKH),
YCTaHABJIMBATh UX B3AUMOCBSI3b.
[[pUMEHATH TOJ0KEHUSI TEOPUU CTPOEHHUS
oprannveckux BemectB A. M. bytneposa
1U1s1 OOBSCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBA U CTPOECHUS.
Hcnosib30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHON) hOpMyIT OPraHUYECKUX
BEILIECTB.

OnpenensTe BUIbI XUMUYECKOU CBS3U
(omHaApHBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHECHUSIX.

PackppiBaTh poJib OpraHUYECKOU XUMHUU B

IPUPOJIE, XAPAKTEPU30BATH €€
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* JleMoHCTpanuu:

- O3HAKOMJICHHE C 00pa3iamMu
OpPraHUYECKUX BEIIECTB U MaTepuaIaMu Ha
X OCHOBE;

- OIBITHI MO MPEBPALIEHUIO OPTaHUYECKUX
BEIIECTB IIPU HarpeBaHuu (IU1aBJIeHUE,
oOyTJIMBaHHUE U TOPECHHE).

« JIaGopaTopHbI€ OMBITHI:

- MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKUX
BEIIICCTB

3HAaYE€HHUE B )KU3HHU YeJIOBEKA,
WJUTFOCTPUPOBATH CBSI3h C IPYTUMU
HayKaMH.

HaOmromaTh ¥ OIUCHIBATH
JIEMOHCTPAIMOHHBIE OTIBITHI; IIPOBOIUTH 1
OTHMCHIBATH J1JA0OPATOPHBIE OMBITHI U
MpaKTUYECKUE PaObOTHI

HToro no pazneny

Pasznen 2. YriieBoaopoabl

2.1

[IpenenbHbIE
YTIIEBOIOPOIBI - AJIKAHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTUYECKNN psAl. MeTaH n 3TaH -
POCTENUIINE PEICTABUTENIHN ATKAHOB!
COCTaB, XMMUYECKOE CTPOECHUE,
busnyeckue 1 XuMHUYECKHE CBOMCTBA
(peakuuu 3aMeIeHHs U TOPEHHUS),
HaXO0KJICHUE B IIPUPOJIE, ITOIYUYEHUE U
[IPUMEHEHUE

2.2

HenpenenbHbie
YTJIEBOJOPO/IbI: aJIKEHBI,
aJIKaJUCHBI, AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
rOMOJIOTHUECKUH psil. DTUIIEH -
NpPOCTEUIINN TPEJCTABUTEINb AIKCHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
buznyecKkue 1 XUMUIECKIE CBONCTBA
(peakiuu ruipupoBaHus,

raJIOrCHUPOBAHUA, THAPATAlINH,

PackppiBaTh CMBICII U3YyYa€MBbIX ITOHATUN
(BBISIBJISITH MX XapaKTEPHbIEC TPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BATh COOTBETCTBYIOIINE
MMOHATHS MPHU ONIMCAHUU COCTaBa,
CTPOCHUS U MTPEBPALICHU OPTaHUYECKUX
COCJIUHCHUM.

Hcnonp30BaTh XUMAYECKYHO CUMBOJIUKY
JUISL COCTABJIEHUS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIiéHHon) HhopMyJ1 OpraHMIeCKUx
BEIICCTB.

Y craHaBiIMBaTh NPUHAIEKHOCTh

BELIECTB K ONPEICIEHHOMY KJIacCcy
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OKHCJICHHUS U TIOJIMMEPU3AIIHN )
HaXO0XXJACHUE B IPUPOJEL, IOJYyUYSHHE U
MIpUMEHEHHE.

AnkaaueHsl: OyTagueH-1,3 u
METHUIIOyTaueH- 1,3, XuMUYEeCKoe

CTPOCHHE, pEaKLMs NOJIUMEpPHU3aLINU,
MpUMEHEHHE (NI CHHTE3a

[IPUPOAHOTO 1 CHHTCTHYCCKOT'O

KaydyKa U PE3UHBI).
AJIKUHBI; COCTaB 1 OCOOCHHOCTH

CTPOEHUs, TOMOJIOTUYECKUN DS,
ALIETWIIEH - IPOCTENUIINI

[MPpCACTABUTCIIb aJIKWHOB: COCTAaB,
XUMHUYCCKOC CTPOCHHUC, CI)I/ISI/I‘-ICCKI/IG u

XUMUYECKUE CBOMCTBA (pEeaKIUU
CUIPUPOBAHUS, TAJIOT€HUPOBAHUS,

CUpATAIIMU TOPEHHUS ), HAXOXKJECHUE
B IIPUPO/IC, IOTYUYEHUE U TPUMEHEHUE

YTJIEBOJOPO/IOB MO COCTaBY U
CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMAaTUYECKON HOMEHKIIATYPE;
[IPUBOINTH TPUBHATbHBIC HA3BAHUS
OTACJBHBIX MPE/ICTABUTEIICH

YTJIEBOJOPOIOB.
OnpeaensaTh BUJIbI XUMUYECKOU CBS3HU
B MOJICKYJaX yrieBOJIOPOJIOB;

XapaKTepHU30BaTh 3aBUCUMOCTD
PEaKIMOHHOMN CITIOCOOHOCTH

YIJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJIEHTHOU CBS3H.

XapakTepu30BaTh COCTaB, CTPOCHUE,
npUMeHeHue, PU3nIecKue u

XUMHWYECKHE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX

MpeACTaBUTEIICH Pa3IMUYHBIX KJIACCOB
YTJIEBOJOPOIOB (METaHa, dTaHa,

2.3

ApoMaTUYECKHUE
YIJIEBOOPO/IbI

ApeHbl: OEH30J1 U TOJYOJI, COCTaB,

XHUMHNYCCKOC CTPOCHHUE MOJICKYII,
(1)I/ISI/ILICCKI/IG 1 XMMHUYECKHE CBOMCTBA

(peaxuu raToreHUPOBaHUS U
HUTPOBAHUS ), TOTyICHHE

U npuMeHeHue. Biusinue 6ensona

Ha OpraHu3M 4enoBeka. I” eHeTnyeckas

CBsI3b YIJIEBOJIOPOJIOB

STUJICHA, alleTUIICHa, OyTaaueHa -1,3,

OcH301a, TOIy0Ia).
BBISBIISATh TEHETUYCCKYIO CBSI3b MEXKITY

YTJIEBOIOPOJIaMH M MIOATBEPKAATH €€
HaJM4Yue YpPaBHEHUSAMU
COOTBETCTBYIOIINX XUMUUYECKUX
peakuuii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYIL.
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[Tpuponansiii raz. [lonyTHele HEQTAHBIE
ra3el. Hetb 1 €€ npoucxoxxaeHue.
CriocoObI mepepaboTKu HEPTH:
NIEPETOHKA, KPEKUHT (TEPMUYECKUH,
KatTauThuaeckuii). [IpoayKTel
nepepadoTku HeTH, X IPUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.
JKcNepuMEeHTATbHbIE METOAbI
U3y4eHHs BellecTB U UX
NpeBpaALCHHIA:

e JlemoHCTpanuu:

- koyutekiuu «Hedtb» u «Yrosby;

- BuzeodpparMeHT «Bynkanuzanus
PE3UHBDY.

» JlaGopaTopHBIE OIBITHI:

- Ka4yeCTBEHHOE ONPEJEICHUE YIIIepoaa
Y BOJIOPOJIa B OPTaHUYECKUX BEIIECTBAX;
- 03HaKOMIJIEHHE ¢ 00pa3iamu
IJIaCTMAcCC, KAy4yKOB U PE3UHBI;

- MOJEJIMPOBAHUE MOJIEKYJT
yIIEBOAOPOIOB U
rajoreHOnpOU3BOHBIX.

* IlpakTuueckue paboThI:

Ne 1. Tlonydenue 3TriieHa U U3y4YEHUE
€ro CBOVCTB.

XapakTepu3oBaTh HCTOYHUKH
YTIAEBOJAOPOIHOTO CHIPhs (HE(PTH,
IPUPOJIHBIN ra3, yrojib), CIOCOObI UX
nepepadoTKU U MPAKTHIECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOJTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS - POBEJICHUE,
HaAO0JII0ICHUE U ONTUCAHUE XUMHUYECKOTO
AKCIIepUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IpaKTUYECKUEe pabOThI).

CnenoBath nmpaBuiiaM 0€30TaCHOM
paboThI B TabopaTopun Mpu
VCITOJIb30BAaHUU XUMHYECKOU MOCY bl U
o0opy10BaHMS, a TAaK)KE IMPaBUIIaM
oOpallleHusl ¢ BEeIIeCTBaMH B
COOTBETCTBUU C UHCTPYKIUSIMU
BBITIOJIHEHUS JTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO MOJIYUSHHUIO U
U3YYEHHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBisaTh pe3ynbTaThl
JKCIIEpUMEHTA B (hOpMe 3anucu
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIINI
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTE BBIYMCIICHUS JUIS
OIpeIeTICHUS] MOJIEKYISIPHON (hOPMYJIbI
OpPraHUYECKOro BEIIECTBA, 110
YPaBHEHUIO XMMUYECKOW PEaKIIMH.
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e PacuéTHble 3a1a4U:

- OMpeesIeHHE MOJICKYJIAPHON (POPMYIIBI
OPraHUYECKOT0 BENIECTBA IO MACCOBBIM
TTOJIIM aTOMOB XMMHUYECKHUX DJICMEHTOB;

- pacyd€Thl IO YPABHEHHUIO XUMUYECKOMN
peaKuuu

CamocCTOATENBHO IUIAHUPOBATh U
OCYLIECTBIISITH CBOKO ITO3HABATEIBHYIO
NeSITENIbHOCTD; IPUHUMATh AKTUBHOE
ydacTre B IPYIIOBON yueOHOU
NeSITENIbHOCTH

Toro no paszaeny

13

Pasznen 3. Kucjaopoacoaep:xaiue opraHu4eckue coeTMHEeHus!

3.1

Crouptbl. @eHON

3

[IpenenbHbIE OJHOATOMHBIE CITUPTHI:
METAHOJI U 3TAHOJ, XUMUYECKOE CTPOCHHUE,
(dbu3nYeCKre 1 XUMUYECKHUE CBOMCTBA
(peakiuu ¢ aKTUBHBIMH METaJIJIaMH,
rajoreHOBO0POIaMH, TOPEHHE),
rpuMeHeHne. BogopoaHas cBs3b.
DU3UOJIOTUYECKOE JEUCTBUE METAHOJIA U
ATaHOJIa Ha OPTraHU3M YeJIOBEKA.
MHOroaToMHbBIE CITUPTHI: STUJICHTJIMKOJIb
Y TJIULEPUH, XUMAYECKOE CTPOCHHE,
bu3uYeCKre 1 XUMUYECKUE CBOMCTBA
(B3aMMOJICCTBHE CO IICTOYHBIMU
METAJUIAMU, KQUECTBEHHAS PEaKIUs Ha
MHOT'OATOMHBIE CTIUPTHI).
DU3NOIOTHYECKOE IEUCTBUE HA OPTaHU3M
yeoBeka. [[puMmenenue rimnepruna u

OTUJICHIJINKOJIA.

PackpbIBaTh CMbBICT U3y4aeMbIX MOHATUN
(BBISIBJISITH MX XapaKTEPHbIEC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
MCIT0JIb30BaTh COOTBETCTBYIOIINE
MOHATHUS IIPU ONMCAHUH COCTABa,
CTPOEHUS U MPEBPALLECHUNA OPraHUYECKUX
COCIMHEHU.

lIcrios1b30BaTh XMMUYECKYH0 CUMBOJIMKY
TUISL COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (OpMyJT OPraHUuYECKUX
BELIECTB.

Y cTaHaBIMBATh MPUHAUIC)KHOCTh
BELIECTB K ONPEACIEHHOMY KJIacCy 1O
COCTaBY U CTPOEHUIO, Ha3bIBaTh UX IO
CUCTEMATHYECKON HOMEHKIIATYpE;

IIPUBOANTH TPUBHUAJIbHBIC HA3BAHM
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®denon. CTpoeHrne MOJIEKYJIbI, PU3NYECKHE
1 XMMUYECKHE CBOMCTBA (peHoIa.
ToxcuuHOCTH (PeHoNa, eTo
(u3nosornyecKoe IeHCTBUE Ha OpraHUu3M
yesnoBeka. [Ipumenenne genomna

OTJEJIbHBIX MTPEJCTaBUTENCH
KUCJIOPOJICOACPKAIINX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOEHUE,
npuUMeHEHUE, PU3NIECKHUE U
XMMHUUYECKHUE CBONCTBA, BAXKHCHUIIINE
CIIOCOOBI TTOTYYEHUS THITUIHBIX

3.2

ANbIETUIEL.
KapOoHOBbIE KUCTIOTHI.
CrnosxxHble 2GUpHI

Anpaerunbl: GopManbIeTuI U
alleTalbJICTU]], XUMUYECKOE CTPOCHHUE,
(buznuecKre 1 XUMUYECKHE CBOWCTBA
(peakuuu OKUCIEHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH), TOJTyYeHUE U
pUMEHEHUE.

OIHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE
KHCJIOTBI: YKCYCHasl KUCIIOTa, XUMHYECKOE
cTpoeHHe, GU3NIECKUE U XUMHUECKHE
cBoMcTBa (00ITME CBOMCTBA KUCIIOT,
peakius dTepuduKanun), moJTydeHue u
npuMeHenune. CTeaprHOBasi U OJICMHOBAs
KHCJIOTHI KaK IPEACTaBUTENN BBICIIINX
KapOOHOBBIX KUCTOT. MbLIa Kak colIu
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
JIeNCTBUE.

CrnosxHblie 3¢UpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [” MPOIN3 CI0KHBIX
pupoBs. Kupsl kak

[peICTaBUTENEH PA3IMYHbBIX KIACCOB
KUCJIOPOJICOJCPKAIINX COCTUHEHHUIN
(MeTaHoIa, 3TaHONA, TJIMIIEPUHA,
denoina, hopmanbaeruaa,
aneTaabJeruaa, yKCyCHOM KUCIOTHI,
[IIFOKO3bI, CaXapo3bl, Kpaxmasa,
[[€JIJTF0JI03b1 ); BBISIBIISITH TEHETHUECKYIO
CBSI3b MEX/1y HUMU U TIOJITBEPKAATH €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX
pEaKLHi C UCTIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE KUPOB,
XapaKTepru30BaTh UX 3HAUCHUE IJIS
PKU3HEJEATEIbHOCTA OPTaHU3MOB.
Oco3HaBaTh ONACHOCTH BO3JCHCTBUS Ha
PKHBBIE OPTaHU3MBbI OIIPEIEICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHATH Ha
npuUMepax crocoObl YMEHbIIEHUS
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[MPOU3BOJAHBIC IIULIEPHUHA U BBICIINX
KapOOHOBBIX KUCIIOT. I Mapom3 )KUpoB

W IIPpCIO0OTBpAICHUA UX BPCAHOT'O
BOSI[GIZCTBHH Ha OpraHu3M 4CJIOBCKaA.

3.3

Y T1eBobI

YTIIeBOJIBI: COCTaB, KiIaccuduKaIus
YIJ1€BOJIOB (MOHO-, IU- U
noyiucaxapubl). [ roko3a -
[MPOCTEUIINNT MOHOCAXapH;
0COOEHHOCTH CTPOCHHMS MOJIEKYJIbI,

(hU3UYECKHE U XUMHUYECKHE CBOMCTBA
[JTIOKO3bI (B3aMMOCHCTBHUE

c ruapokcuaoM meau(Il), okucnenue

aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIIeHHE, OpOKEHUE

FJHOKOSI)I), HaXO0XKXICHUC B ITIPUPOAC,
IMPUMCHCHHNC I''TFOKO3EI, Oonooruyeckas
POJIb B JKU3HCACATCIIbHOCTH OpPraHHU3Ma

yenoBeka. PorocunTe3. Opykrosa Kak

M30MCP TI'JTFOKO3HEI.
Caxapo3a - IpCACTAaBUTCIIb

JTMCaxXapui0B, THAPOJIU3 Caxapo3bl,

HaXO0XKXKACHUC B IIpUPOAC U IPUMCHCHUC.
KanMaJ'I " OCJIII0JI03a KaK ITPUPOJHBIC

[MOJIMMEPBL: CTPOCHHUE Kpaxmaja 1
[1EJUTFOJIO3bI, (PU3UYECKUE M XUMHUYCCKHEC
CBOMCTBa Kpaxmasa (TUIPOJIn3,
KaueCTBEHHAsI PEAKITUS C HOJIOM).
IKCNEePUMEHTAIbHbIE METO/IbI

H3Y4YeHHUsl BELEeCTB M MX NMpeBpalleHui:

lcrionb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS - TIPOBEJICHNUE,
HaOJI0/ICHNUE U OTIMCAHUE XUMHYECKOTO
DKCIIEPUMEHTA (JTA00OpaTOPHBIE OIBITH U
MpaKkTUIeCKue paboThl).

CrnemoBath mpaBrmiiamM 0€30MacHON
paboTHI B TabopaTopuu

I[IPpX UCII0JIb30BaAHNH XUMHUYECKOM

MOCY/Ibl U 000PYIOBAHUS, a TAKKE
MpaBuIaM OOPAIIEHUS C BEIIECTBAMHU

B COOTBETCTBUM C MHCTPYKLMUSAMHU
BBHITIOJIHCHUSI JTAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX PadOT MO TOTYICHHUIO

1 N3YYCHHUIO OPraHUYCCKUX BCIICCTB.

[IpenctaBisiTh pe3yJIbTaThI
DKCTIEpUMEHTa B (popMe 3aIucu

YPaBHEHUU COOTBETCTBYIOIIUX pPEAKIIUU

1 JCJ1aThb BBIBOJbI HA UX OCHOBC.
HpOBO,Z[I/ITI) BBIYHMCIICHHUA

TUIS OITPEIEIICHUS MOJIEKYJIAPHON
(hopMyJIbl OPraHMYECKOTO BEIIECTRA,
[0 YPaBHEHUIO XUMUYECKON pEaKIUU.
CamocCTOATENBHO IUIAHUPOBATHh U
OCYLIECTBIISITH CBOIO ITO3HABATEIbHYIO

JCATCIIbHOCTD, IPMHHUMATDL dKTUBHOC
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« JlaGopaTopHbI€ ONBITHI:

- TOPEHHE CIHPTOB;

- B3aUMOJICUCTBUE TIUIEPUHA C
rugpokcuaom meau(Il);

- KauyeCTBEHHBIC PEAKIIMH AJIbJICTH]IOB
(OKHCTIEHHEe aMMHAYHBIM PaCTBOPOM
okcuja cepedpa u runpokcuioM Meau(Il));
- B3aMMOJICHCTBHUE Kpaxmalia C HOI0M.

* [IpakTuueckue paboThI:

Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHCJIOTHI.

* Pacuérneie 3amaun:

- OIpe/eeHHe MOJIEKYIISIPHON (OPMYIIBI
OpPraHUYECKOro BEIIECTBA 10 MACCOBBIM
JT0JIIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U
mo Macce (00beMy) MPOAYKTOB CTOPAHUS;
- Ppacy€Thl 110 YPAaBHEHUIO XUMHUYECKOU
peakiuu

y4acTue B IPYIIOBON yuyeOHOU
NEATEIbHOCTH

Htoro no pazueny 13
Paznen 4. A3oTcoaep:kaiiue opraHudeckue coeJMHeHnsl
4.1 |AMUHBIL. 3 AMWHBI: METUJIAMUH - IPOCTEHIINI PacKpbIBaTh CMBICI U3y4YaeMBbIX
AMMHOKHCIIOTBI. [PEACTABUTENIb AMUHOB: COCTAB, MOHATUH (BBISIBIISITH X XapaKTEPHbIE
benkn XUMHYECKOE CTPOCHUE, PU3NUECKUE U [PU3HAKH), YCTAHABIMBAThH UX

XUMHYECKHE CBOMCTBA (PEaKIuu

B3aMMOCBsI3b, MCITOJIB30BATh
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C KHCJIOTAMH U TOPEHUS), HAX0XKICHUE B
npupojie. AMUHOKUCIIOTHI KaK
aM(pOTEepHBbIEC OPTaHNYECKUE
coeauHeHus. U3nyeckne 1 XUMUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMeEpe
rIMiuHa). buonorudyeckoe 3HaueHue
aMuHOKHUCI0T. CUHTE3 MEeNTHAOB.

benku kak mpupoIHbIE TTOJTUMEPHI.
[lepBuyHas, BTOpUYHAS U TPETHYHAS
CTPYKTypa 0enkoB. XUMHUYECKUE
CBOMCTBA OEJIKOB: TUJIPOJIU3,
JIeHaTypalusi, KaYeCTBEHHbIEC PEAKI[UU Ha
OeJKu.

IKCNEePUMEHTAIbHbIE METO/IbI
U3y4eHHs BellecTB U UX
NpeBpaLlieHH I ;

e JleMOHCTpauu:
- JieHaTypanus
HarpeBaHWH,

- I[BETHBIE PEAKITUU OEITKOB
COOTBETCTBYIOIINE MOHSATHUS IIPU
OMHCAaHUU COCTaBa, CTPOCHUS U
IpEeBpAILEHUI OPraHUYECKUX
COEJIMHEHU.

Hcnonap30BaTh XUMHUYECKYHO CHUMBOJIUKY
JUTSl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,

0enKoB IpH

COKpaILE€HHON) (hOpMYJI OPraHUYECKHUX
BELIECTB.

OnpenensiTe NPUHAAIEKHOCTD BEIIECTB
K OIIPEZIETIEHHOMY KJIacCy IO COCTaBy U
CTPOEHUIO, Ha3bIBATh UX 110
CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJIUTH TPUBUAJIbHBIE HA3BAHMSI
OTJICIbHBIX MPEACTABUTEIIECH.
XapakTepu30oBaTh COCTaB, CTPOEHUE,
npUMEeHEeHUe, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIIIHE
CHOCOOBI MOTYYEHUS! THTUYHBIX
IpEICTaBUTENIEN a30TCOAEPIKAIINX
COEIMHEHHUH (MeTUIaMUHa, IJIUI1HA,
OCIIKOB).

OnwuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSCHATH
Ha pUMepax 3HaueHHe OEJIKOB JyIs
OpraHu3Ma YeJloBeKa.
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lcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS - HAOJI01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CamMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOIO II03HABATEIbHYIO
NEeSTENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOU

eI TEIIbHOCTH

Htoro no pazueny

3

Paszne

J. S. BBICOKOMOJIEKYJISIDHBIE COeTHHEHUSA

5.1

[Inmactmaccel. Kayuyku.
BoiiokHa

2

OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUIA:
MOHOMEP, NIOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINY, CPEIHSS
MOJIEKYJIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH - IOJTUMepU3alus U
[OJIMKOHACHCALUS.

[1nacTmacchl (ITOJIUATUIIEH,
MOJIUTIPOTTMIICH, TOJIMBUHWIXJIOPUI,
nosucTupoit). HatypanbHelil u
CUHTETHYECKUE KayuyKH (OyTaJMeHOBBIH,
XJIOPOTIPEHOBBIN U U30MPEHOBBIN).
BosokHa: HaTypanbHbI€ (XJIONOK, IIEPCTh,
1EJIK ), ICKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO,

Biagets n3y4aeMbIMH XUMUYECKUMHU
[MOHATUSMU: PACKPBIBATh CMBICIT
M3y4aeMbIX OHITHI U IPUMEHATH 3TU
[MOHATHUS IIPU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHUYECKUX BEIIECTB, ISl OObSICHEHUSI
OTIEJIbHBIX (DAKTOB U SIBJICHUM.
lcrionb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUSI CTPYKTYPHBIX (hOpMYTT
BEILIECTB U YPABHEHUM PEAKIIUI
MOJIMMEPU3AIMHI U MOJUKOHACHCAIUH.
OnuceIBaTh COCTaB, CTPOCHHUE, OCHOBHBIE
CBOICTBa Kay4yKoB, HanOoiee
pacpocTpaHEHHBIX BUJIOB IIACTMACC,

BOJIOKOH; IIPUMCHCHHC
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BUCKO03a), CHHTETHUECKHE (KallpOH U
TaBCaH).

JKCHePpUMEHTAIbHbIE MeTObI
W3y4YeHHsl BelleCTB U X NMpeBpPalleH ii:
* JleMOHCTpauu:

- 03HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX
1 ICKyCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4qyKOB

B pa3JIMYHbIX OTpacisax. Mcnonbs3oBarh
€CTECTBEHHO-HAYYHbIE METO/bI IO3HAHUS
- HaOJIIOAATh U ONMCHIBATh
NIEMOHCTPALMOHHBIN DKCIIEPUMEHT

Htoro no pasueny 2
OBILEE KOJIMYECTBO 34
JACOB IT10O ITIPOTPAMME
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11 KJIACC
HaumenoBanue
Ne Konnyecto OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeM [IporpammHoOe conepkanue
m\ 4acoB 00yJaroImxcst
y4eOHOro npeameTa
Pa3znen 1. TeopeTrnueckue 0CHOBbI XUMHH
11 3 Xumuueckunl dnemernT. AtoMm. Coctas

CtpoeHue aToMOB.
[lepuoguueckuii 3aK0H
151

[lepnoanueckas
CHUCTEMA XUMHUUYECKUX
ninemeHToB 1. 1.
Menneneesa

aToMa, U30TOMNBL.DJIEKTPOHHAsI 000I0UKa.
DHepreTuyecKue ypoBHHU, MOTYPOBHHU.
ATOMHBIE OpOUTaNH, S-, P-, d-, SIEMEHTEHI.
OCco0OEHHOCTH pacnpeesIeHHs] JIEKTPOHOB
M0 OpOUTAIISIM B aTOMaX MaJIbIX U
OOJIBIINX MTEPUOIOB. DIEKTPOHHAS
KOH(UTypaIys aTOMOB.

[ lepruonnueckuit 3akoH u [lepuoauueckas
CUCTEMA XUMHYECKUX AnemMeHToB /. U.
MenneneeBa. CBsI3b IEPUOINYECKOTO
3aKoHa U [lepuoanueckoi cucTeMsl
XUMUYECKUX JIEMEHTOB C COBPEMEHHOM
TEOPUEUN CTPOECHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX
MMHU MPOCTHIX U CIIOMAKHBIX BEIIECTB 10
rpyImaM 1 nepuojam. 3HaueHue
[EPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMbIX IIOHATHN
(BBISIBJISITH MX XapaKTEPHbIEC IPU3HAKK),
YCTaHABJIMBATh UX B3aUMOCBSI3b.
PackpbIBaTh CMBICT NEPUOIUUECKOTO
3akoHa [[. 1. Menaeneena u
JIEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3HUPYIOILYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU.
XapakTepu30BaTh 3JIEKTPOHHOE CTPOCHUE
ATOMOB XMMUYECKUX JIEMEHTOB 1-4
[EPUOJ0B, UCIOJb3YS OHATHUA S-, P-, ¢
HIIEKTPOHHBIE OPOUTAIIM, SHEPTETUUECKHE
ypoBHU. OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XUMHYECKUX
DJIEMEHTOB U UX COCJIMHEHUH MO
repuoaam u rpymmam [lepronnueckon
cuctemsl /1. 1. Menaeneera
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hnemeHToB [I.1. MenneneeBa B pa3BuTun
HayKHd. JKCIIEPUMEHTAJIbHbIE METOIbI
U3y4YeHUS BEIECTB U UX NpPeBpaLllCHHUI:
* JleMOHCTpauu:

Bupl Tabmun «llepuoandeckas cuctema
XAMHAYECKHUX 31eMeHToB 1. 1.
MeHgeneeBa»

1.2

CrtpoeHue BelecTna.
MHoroo0pasue
BEIIICCTB

Crpoenue BeliecTBa. XUMHYECKas CBA3b.
Buibl (KOBaJICeHTHAsI HETIOJSIpHAs U
MOJIIpHAs, MOHHAsS, METAITNYECKas) U
MeXaHU3Mbl 00pa30BaHUs XUMUYECKON
cBs131 (OOMEHHBIN U JOHOPHO-
akienTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTSD.
OneKTpoOTpULATEIbHOCTh. CTENEeHb
okucieHus. KaTHoHBI 1 aHUOHBI.
BerecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aKOH MMOCTOSIHCTBA COCTAaBa BEILIECTBA.
Tunel KPUCTATITMYECKUX PEIIETOK U
CBOICTBA BEIIECTB.

[loHsiITHE O TUCTIEPCHBIX CUCTEMAX.
Vctunnbie pactBopbl. KonnuecTBeHHbIE
XapaKTepUCTUKHU PaCTBOPOB (MaccoBast

710JIs1 BEIIECTBA B PaCTBOPE).

PacKpbIBaTh CMBICI U3YYa€MbIX IIOHATUN
(BBIACIISTH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSTh 3TU OHATUS MIPY ONTUCAHUU
COCTaBa U CTPOEHHUS BEILIECTB, s
00BSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUH.

OnpenensaTs BUABI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, MOHHOM, METAJINTNYECKOM,
BOJIOPOJIHOI) B COEIUMHEHUSIX; TUIT
KPUCTALIMYECKON PEIIETKH KOHKPETHOTO
BerecTBa. OnpeenaTh BaICHTHOCTb U
CTECIICHb OKUCIICHUS] XUMHYECKHUX
PJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO
coctaBa. [IpoBOIUTH BEIYUCIICHUS C
HCITOJIb30BAHUEM ITOHSITHS «MacCcoBas
1T0JIs1 BEILIECTBA B PACTBOPEY.

BJ'I&I[CTB N3y9aCMbIMHU XUMHWYCCKHUMU
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Knaccudukanus HCOpraHHIeCKUX
coennHeHur. Homenkiiarypa

HCOPIraHNW4YCCKHNX BCIICCTB.
3KCHepI/IMeHTaJIbeIe METOAbI

H3y4eHHs] BeleCTB U UX NMpeBpalleHuii:

 JleMOHCTpanuu:

- MOJICJIY KPUCTAJUIMYECKUX PEIICTOK.
e PacuétHble 3a1a4u:

- pacyeThl C UCHOJIb30BAHUEM ITOHSITHUS

«MacCoBasd a0Jis1 paCTBOPCHHOI'O
BCIIICCTBA»

ITOHATUAMU.
OOBSICHATH 3aBUCUMOCTD CKOpOCTH

XUMHAYECKOUN peaKkuu OT Pa3IuyHbIX
(dhakTOpOB.

OnpenensiTe XapakTep CMELEeHUs

XHUMHNYCCKOI'O PaBHOBCCHUA
B 3aBUCHMMOCTH OT BHCIIHECT O

BozaeicTBud (npuHuun Jle llarense).
CocTaBnsATh ypaBHEHUS PEAKIIHIA

Pa3JIMYHBIX TUIIOB; MOJHBIE U
COKpAILIEHHBIE YPABHEHUS PEAKLIUHI

1.3

XUMUUECKUE

peaKkuuu

Xumuueckast peakiusi. Kimaccupukarms

XAMUYECKUX PEAKIINM B HEOPraHUYECKOU
W OPTaHMYECKON XUMUU. 3aKOH
COXpaHEHMSI MACChI BEILIECTB; 3aKOH

COXpaHCHUA U IIPCBPAIICHUS OHCPIUHU
[P XUMHYCCKUX PCAKIHNAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb
0T pa3nuyHbIX (akTopoB. OOpaTUMbIe

PCAKTINU. XUMHUYECKOE PaBHOBCCHC.
q)aKTOpI)I, BJINAIOIIMC HA COCTOAHUC

XUMHUYECKOTO PAaBHOBECHS.
[Tpunuun Jle [larense.
DJICKTPOIMTHYECKAS TUCCOLHALIMSL.
CunbHBIC 1 citabble 251eKTponauThl. Cpena

BOJIHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWTpaabHas, meao4Has. Bonopoausiin

HMOHHOI'O O6M€Ha, Y4YUThBIBasA yCJIOBUA,

[IPU KOTOPBIX 3TH PEAKIIUU UTYT
10 KOHIIA.
lcrionp30BaTh €CTECTBEHHO-HAYYHBIC

MCTO/bI ITO3HAHUS - IIPOBCACHHC,
H36J'IIOI[CHI/I€ " OIIMCAaHUC XUMHUYCCKOI'O

DKCIICPUMEHTA (JIEMOHCTPALIMOHHBIC U
1a00paTOPHBIC OMBITHI, TPAKTUYECKUE

pPaboThI): TI0 OMPENICTCHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIIHIA

MOHHOIO 0OMEHA, BIUSHUIO Pa3IUYHBIX
(haKTOpOB Ha CKOPOCTh PEAKITUH.
CremoBaTh IIpaBUjIaM II0JIb30BAHUS
XUMUYECKOM MOCYI0i 1 1a0OpaTOPHBIM

000pyIOBaHUEM.
[IpencTaBisaTh pe3yabTaThl
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nokasatenb (pH) pactBopa. Peakiuu
MOHHOTO 0OMEHA B OPraHUYECKON U
HEOpPraHn4ecKor XuMuu. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIC peakiuu. [TonsiTue 00
PIIEKTPOJIN3E PACILJIABOB U PACTBOPOB
conei. [Ipumenenue snekTposnsa.
JKCNEePUMEHTATbHbIE METOAbI
U3y4YeHHUs] BeleCTB U X NMpPeBpalleHuii:
* JleMoHCTpanuu:

- Ppa3JioKEeHHE MEPOKCUa BOJAOpoa B
MPUCYTCTBUU KaTaau3aTopa.

* JlaGopaTopHBIE OIBITHI:

- TMPOBEACHHE PEaKIil HOHHOTO 0OMEHa;
- OIpENIETIEHUE CPEeJIbl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCATLHOTO UHAUKATOPA.
* [IpakTuueckue paboThI:

Ne 1. Bniusiaue pa3nuyHbiX (pakTOpoB Ha

CKOPOCTh XMMHUYECKOW PEAKIIHH.
e PacuéTHbIC 3a0a4UH;

- pacyeTsl 110 YPABHEHUAM XUMHUUYECKUX
PEaKLnii, B TOM YUCIIE TEPMOXUMUYECKUE
pacyEThl

XUMHUYECKOr0 KCIIEpUMeHTa B (popme
3aIKMCH YPaBHECHUI COOTBETCTBYIOIIMX
[PCaKIIMiA U JICJIaTh BBIBOJIbI HA UX OCHOBE.
[IpOoBOIUTH BEIYKMCIICHHS 110 YPABHCHHSIM
XUMHUYCCKHX PEaKIUii, B TOM YHCIIC
TEPMOXMMHYECKUE PACUETHI

Hroro no pasneny

13
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Pasznen 2. Heoprannueckasi XuMusi

2.1 Meramnsl

6

Mertauisl. [losoxeHue MeTajuioB B
[leproanyeckoi cucTeMe XUMUYECKUX
pieMeHTOB. OCOOEHHOCTH CTPOEHHUS
HIIEKTPOHHBIX 000JI0YEK AaTOMOB METAJLJIOB.
Oo6mue pusnveckne CBONCTBAa METAJLIOB.
[[pumMeHeHne METaIOB B OBITY, MPUPOJIE U
TexHuke. CIUiaBbl METAILIOB.
DIEKTPOXUMUYECKUHN P HANTPSAKEHUM
MeTaioB. O01ue crnocoObl MOTyYeHHUS
MeTaioB. Kopposus metannoB. CriocoObl
3AIIUTHI OT KOPPO3UHU.

OO6m1as XxapakTepucTUKa MeTaJlJIOB
riaBHbIX noarpynn (IA-rpymnmna, ITA-
rpymia) [lepuoauyeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM(poTepHBIE CBOMCTBA OKCHIA U
rUAPOKCUA AITFOMUHMS.

OO01mmas xapakTepUCTHKA METaJIOB
mo6o4yHbIX oarpytmi (b-rpyrmm)
[leproanueckoi CUCTEMbl XUMUUYECKUX
PIIEMEHTOB: MEJlb, LIMHK, XPOM, KEJE30.
Baxueime coeIMHEHNs METAJIJIOB
(OKCHUIBI, TUJIPOKCHU/IBI, COJIN).
JKCNePUMEHTATbHbIE METObI

W3y4YeHMsI BelleCTB U MX NMpeBPallleHHIl:

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHM
(BBLIEIATH UX XapaKTE€pPHBIEC MPU3HAKN) U
[IPUMEHSITh 3TH TOHSATHUS MPU ONTUCAHUUI
COCTaBa U CTPOECHUS BEIIECTB, JJIs
00BSICHEHUSI OTACIBbHBIX (PaKTOB U
SIBJICHU.

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB -
METAJJIOB U UX COCAUHEHUH C YUYETOM
CTPOEHHS UX aTOMOB U MOJIOKEHUS B
[leproauyeckoi cucTeMe XUMUYECKUX
hiieMeHTOB J[. 1. Menaeneena.
XapakTepu3oBaTh (ONUCHIBAThH) OOIIHNE
XUMHUYECKUE CBOMCTBA METAJIOB, UX
BAKHEUIINX COCIMHEHNM, TOATBEPKIAS
STO ONKUCAHUE MIPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMUUECKUX PEaKIIHil;
[MPUMEHEHUE METAJIJIOB B Pa3JIMYHBIX
00J1aCTsIX, @ TAKXKE UCIIOJIH30BAHUE UX JIJIS
CO3JJaHUSI COBPEMEHHBIX MaTEPHUAIIOB U
TEXHOJIOTUH.

OnuchIBaTh CIIOCOOBI 3aIUTHl METAJIJIOB
OT KOPPO3HUH.

PackppIBaTh CyIIHOCTb OKHCIIUTEIBHO-

41



®denepanbHas padoyas nporpamma | Xumus. 10-11 kiaaccel (0a30BbIH ypOBEHB)

» JleMoHcTpanuu:

- KoJuieKIusi «MeTasuibl U CIUIaBbDy.
 JlaGopaTopHbI€ OMBITHI:

- B3aUMOJICHCTBUE TUAPOKCUIA
JIOMHUHUS C PACTBOPaMU KHUCJIOT U
[IeJIOYeH;

- KA4YEeCTBEHHbBIC PEAaKI[MU Ha KATUOHBI
METaJJIOB.

 IlpakTrueckue paboTHI:

Ne 2. Pemienue skciepuMeHTaIbHbBIX
3aaa4 1o teme «MeTtaibh».

e PacuétHble 3a7auu:

- pacueTsl Macchl (00beMa, KoJInuecTBa
BEILIECTBA) MPOJYKTA pEeaKIuu, eClu
OJIHO W3 BELIECTB JIaHO B BUJIE pacTBOpa
C OMPEACIICHHON MacCOBOM J0En
PacTBOPEHHOI'O BEIIECTBA
BOCCTAHOBHUTEJIbHBIX PEAKIIUI
MOCPEJCTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ajaHca ATUX PEaKIIHUM.
[IpoBOAUTH peakiivu, MOATBEPKIAFOIIUE
XapaKTepHbIE CBOMCTBA N3YYaEMbIX
BEILIECTB, PACO3HABATH OMBITHBIM
IIyTEM MOHBI METAJIOB,
MPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPAx.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS - IPOBEJICHHUE,

HAOJIIOICHUE U ONTUCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAIMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiaTs pe3ynbTaThl
XUMHUYECKOT'0 SKCIIEpUMEHTa B hopMe
3aIIMCU YPABHEHUN COOTBETCTBYIOIIUX
peaKkuui U ernaTh BBIBOJBI HA UX
OCHOBE.

CreroBath npaBuiIaM MOJIb30BaHUS
XUMHUYECKON MOCyA0l 1 1a00paTopHbIM
000py1I0BaHUEM.

[IpoBOAUTE BBIYMCIIEHNUS 11O
YPaBHEHHUSAM XUMUYECKUX PEAKIUU.
CaMOCTOSITENBHO MIJIAHUPOBATH U
OCYILECTBJIATH CBOIO ITI03HABATEIBbHYIO
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NEATEIbHOCTD; IPUHUMAT
Y4aCTHE B IPYIIIOBOU YyU¢
NEATEIbHOCTU

EeMETAJITRI

Hemetanmsl. [TotokeHne HeMETaIJIOB B
[leprioiMUeCKOM CUCTEME XMMHUYECKHUX
hnemenToB J1.1. Menneneera u
OCOOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIIOB.
AJJIOTPOIHSI HEMETAJJIOB (Ha IpUMEpe
KHCJIOpO/a, cephl, hochopa u yriaepoa).
XHUMHUYECKHUE CBOMCTBA BaXKHEUIITNX
HEMETAJLJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHuUs).
Oxcuapl HEMETANJIOB.
Kucnopoacoaepkamme KUCiaOThlI.
BonopoaHbie COeTMHEHNS HEMETAILIIOB.
JKCIepUMEHTAJbHbIE METOAbI
U3y4YeHUsl BelleCTB U X NMpeBpalleHuI;
* JleMOHCTpanuu:

- 00pa3iibl HEMETAJIOB;

- B3aUMOJICHCTBHE MEJIA C a30THOU
KUCJIOTOM pa3IMYHON KOHLIEHTPALIUH.

+ JlaGopaTopHBIE OIBITHI:

- KA4YECTBEHHbBIC PEAKIIUHM HA AHUOHBI U
KATHOH AMMOHMUSL.

PacKpbIBaTh CMBICH U3YUs
(BBIACIISITH UX XapaKTEPH]
MPUMEHSTh 3TH TTOHATHS |
COCTaBa U CTPOCHMUS BEIIIC
00BSCHEHUSI OTHCIIbHBIX (
SIBJICHUH.

OOBSICHATE O0IIHE 3aKOH!
N3MCHCHHUHU CBOMCTB HEMC
COCAVHEHNHN C YYETOM CT]
ATOMOB U I10J10KEeHHUA B 1]
CHUCTEME XMMHUUCCKUX DJIC
Menieneena.
XapakTepHn30BaTh (ONUCH
XUMHYECKHE CBOMCTBA HE
BaXKHEHIIIMX COCIUHECHUN
PTO OMMCAHUE NTPUMEPAMI
COOTBETCTBYIOIINX XUMHU
XapakTepu30BaTh BIUSHL
X COCJIUHCHHUI Ha KUBBI
ONHUCHIBATh MPUMEHECHUE |
00J1aCTIX MPAKTUICCKOH
yeJI0BEKa.
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* [IpakTuyeckue paboThI:
Ne 3. Penienue skciepuMEeHTaIbHbBIX

3agad 1mo reMe «HemeTtamibny.
e PacuétHrble 3a1a4u:;

- pacueThl MacChl BELIECTBA
WK 00beMa ra3oB 110 U3BECTHOMY

KOJINYECTBY BEIIECTBA, MACCE MU
00BEMY OJTHOTO M3 Y4aCTBYIOIIMX

B PEAKIIMU BEIIECTB; PACUETHl MACCHI
(oOBeMa, KoJIMYecTBa BEIIECTBA)

POIYKTOB PEAKIIUH, €CIIH OJTHO

13 BCIICCTB MMCCT ITPHMCCHU

[ToaTrBepxaaTh CYIIECTBI
T€HETUUECKOMN CBA3U ME

HEOPTraHUYECKUMHU BEIIIe:
C MOMOIIbIO YPaBHEHHI

COOTBETCTBYIOIIUX XUMHU
pEaKIi.

PackpbIBaTh CYIIHOCTb O
BOCCTAHOBUTEIILHBIX pea

[OCPEACTBOM COCTaBJICH
HIIEKTPOHHOTO OanaHca 3

[IpoBOAMTH peakuuy,
MMOATBEPKAAOLINE Xapak

BSI3h
[COPTaHUYECKUX U
PraHUYECKUX

CILICCTB

Heoprannueckue n opraHndecKkue
kucia0Thl. Heopranmueckue u
opraHudeckue ocHoBaHus. AMGOTEepHbIE

HCOPIraHU4YCCKHNEC U OPraHn4cCKHe
COCIMHCHUA. I' eneTuueckas cBs3b

HEOPTraHUYECCKUX U OPraHUYSCKHUX
BEILIECTB

CBOWCTBA U3y4aeMBbIX BEl
pacIio3HaBaTh OIMBITHBIM
AHUOHBI, MPUCYTCTBYIOI]
pacTBOpax.
crons30BaTh €CTECTBEE
METO/bI IO3HAHUS - TIPOI
HAOJIFOICHUE U OTTUCAHUC
PKCIEPUMEHTA (JEMOHCT
1a60paTOPHBIE OIBITHI, T
paboThI).

[IpencTaBisTh pe3yJibTal
XUMUYECKOTO IKCIICPUME
3aIlCY YPABHEHUN COOTI

PEaKIN U AeaTh BbIBO]
OCHOBE.
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CrnenoBarh npaBuUiiaM IoJ
XUMUYECKOU OCYJION U J
000pyI0BaHHEM.

[IpoBOANTH BBIUKCICHHUS
XUMHUYECKUX peakuuid. Ce
[UIAHUPOBAThH U OCYILECTE
[MO3HABATEIbHYIO JCSTENE
MPUHUMATh AKTUBHOE Y4?
rpynnoBoil ydeOHOU JesT

 pazaeny 17
. XUMUA ¥ JKU3Hb
WUMUS U )KU3HD 4

Ponb xumun B o6ecrieyeHIn
HKOJIOTUYECKOM, SJHEPreTHUECKOU U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MeUITUHBL. [[oHATHE 0 HAYYHBIX METOAaX
MMO3HAHUS BEIIECTB U XUMUICCKUX
pEaKUnil.

[IpencraBnenus 06 00X HAYUHBIX
MPUHITUTIAX POMBIIIIICHHOTO MOTYYeHUS
BKHEUIITUX BEIIECTB (Ha MpUMEpPax
MPOU3BOJICTBA AMMHAaKa, CEPHOU KHUCIIOTHI,
METaHOJIa).

UenoBek B MUpE BEIIECTB, MAaTEPUAIIOB U
XUMHYECCKUX PEAKINi: XUMHUS U 3JJ0POBBE
4yeJI0BEKa; IPABUIIA UCTIOIb30BAHUS

JICKAPCTBCHHBIX

PackpbIBaTh poJib XUMUU
HYHEPreTUYECKUX, ChIPHEB
HKOJIOTHYECKUX MpodiieM
OIMKCHIBATh OCHOBHBIE Hal
Pa3BUTHUS XUMHUYECKOUN Ha
TEXHOJIOTHH.

[ [pumeHsTh paBuia 6e3c¢
oOpaleHusl ¢ BEIeCTBaM
MCII0JIb3YEMBIMU B TIOBCE,
MpaBWJIa MOBEJICHUS B 11€]
3I0pPOBbS 1 OKpYKarowier
Cpelibl; TOHUMATh Bpe (C
BO3/ICHICTBUS Ha )KUBBIC O
OTIPEICTICHHBIX BEIIECTB (
rokazaress [TJIK, mosicHs
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[penapaToB; MpaBujia 0€30MacHOrO
HCIIOJIb30BaHUS MPEIapaToB OBITOBOM
XUMHUH B IOBCEJIHEBHOM XU3HHU. brITOBas
XUMHUYECKasi TPaMOTHOCTD

Ha [MpUMepax CrocoObl yh
MPEIOTBPAIICHUS UX BPE;
BO3/ICVICTBHS.
AHQJIN3UPOBATH U KPUTHT
nH(OpPMAITUIO, CBSI3aHHYH
XUMUYECKUMU TTPOIIeccan
BIIMSTHUEM HA COCTOSIHUE
Cpelibl.

Vcrionb30BaTh MOYYEHH
rpecTaBiaeHus o cepax
CBSI3aHHBIX C HAYKOM U CC
TEXHOJIOTUSIMH, KaK OCHO!
OpUEHTAlUU B BEIOOpE CB
MpodeCCHOHAIBHON JeST
[[puHuMaTh yyactue B 00
MpOoOIeM XUMUUECKON U °
HAIPaBJICHHOCTH, BbICKA3
COOCTBEHHYIO MMO3ZUIIMIO T
MpeagaraTb BO3MOKHBIE I
peIIcHs

 paszeny 4
KOJIMYECTBO 34
[10 ITPOIT'PAMME
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