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denepanpHas pabodas mporpamma mo ydeOHOMY mpeamery «Xumus» (06a30BbId
ypoBeHb) (mpeameTHass oOnacTb «EcTecTBeHHO-HaydHbIe TIpeAMEThI») (Haiee
COOTBETCTBEHHO - TIporpaMMa M0 XUMHUH, XUMHsI) BKIIOYACT MOSCHUTEIBHYIO 3aIlHCKY,
coJiep)kaHue OOydeHUsl, TUTAHUPYEMbIC PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110 XHMHH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicauTenpHas 3amucKka OTpakaeT OOIIMe IeNd W 3aJadd W3YYCHHUS XUMHH,
XapaKTePUCTUKY TICUXOJOTHUECKUX TMPEANOChUIOK K €€ H3YYCHHIO OOYJaroIIMMHUCS,
MECTO B CTPYKType y4eOHOro IJIaHa, a TakKKe IMOAXOIbI K OTOOpY CoNepkaHus, K
OTIPEICTICHUIO IJIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpPE TEMAaTHIECKOTO TNIAHUPOBAHUSI.

Conepxanue oOy4eHHMS pacKpbIBaeT CoOJEpKaTelbHbIE JIMHUHM, KOTOPbIE
npeayiaraloTcs NIl 0053aTebHOTO M3YYEHHUS B KAKJIOM KJIACCE€ HAa YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

[Inanupyembie pe3yibTaThl OCBOCHMSI MPOTpaMMbl IO XUMHUU  BKIIOYAIOT
JUYHOCTHBIE, METanpeIMETHbIE pe3yJbTaThl 3a BECh IMEpHOJ OOydYeHHUS Ha YpPOBHE
CpellHero oOuiero oopa3oBaHus, a TAKXKe MPEIMETHbIE JOCTUKEHUS O0ydaromerocs 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no XuMHHM Ha YPOBHE CPEIHET0O OOIIEro oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu
B Poccuiickoii ®enepanun», TpeOOBaHUM K pe3yjabTaTaM OCBOEHUsS (denepanibHON
oOpa3zoBaTeIbHOM TporpaMmbl  cpeaHero obmiero oo6pazoBanust (POII  COO),
IpeacTaBlIeHHbIX B DefiepalibHOM rocy1apcTBEHHOM o0pa3oBaTenbHOM ctangapte COO,
¢ yuétom Konneniuu npenogaBanus yueOHOTo nmpeaMera « XuMush» B 00pa3oBaTesIbHbIX
opranuzanusx Poccuiickoit dexnepainu, peaau3yromKnX OCHOBHBbIE 00pa3oBaTEIbHBIE
IIPOTPaMMBbl, U OCHOBHBIX ITOJIOKEHHUI «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickon
®deneparuun Ha nepuo 10 2025 roga» (Pacnopspkenue [pasutensctBa PO ot 29.05. 2015
Ne 996 - p.)

OcCHOBY MOJXOJ0B K pa3paOOTKe MPOTrpaMMbl M0 XUMHUHM, K OMPEJICTICHUIO 00IIeH
CTpaTeruu O0y4YeHHUs, BOCHUTAHUS U PA3BUTHUS OOyYarOUIUXCS CpPEeACTBAMHU Y4eOHOIo
npeameTta «Xumus» 17 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYaIbHbIE
nosioxkeHust GI'OC COO o B3auM0O00YCIOBICHHOCTH 1I€JIEH, CONlepKaHus, PE3YIbTaTOB
oOy4deHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM € JaHHBIMH MOJOKEHUSIMH MporpaMma Mo Xumuu (0a30BbIN
YPOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT o00s3aTenbHOE  (MHBApUAHTHOE) TMPEIMETHOE  COJIep KaHHe,
ONpeeNsieT KOIMUYEeCTBEHHbIE U KaUYECTBEHHBIE €r0 XapaKTePUCTUKUA Ha Ka)XKIOM JTare
U3Y4YeHUsl TpeIMeTa, MpeaycMaTpuBaeT MPUHIUIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacnpeeseHus ero o Kjiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

na€T TPUMEPHOE pacmlpenesieHue ydeOHBIX YacoB MO TEMATHYECKUM pas3fenam,



PEKOMEHAYET MPUMEPHYIO MOCIEAOBATEIbHOCTh W3YYEHHsI OTHEIBHBIX TEM Kypca C
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKM y4e€OHOTO Mpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyvaromuxcs 10-11 kimaccos;

JAET METOAWYECKYI0 HWHTEPHPETAlHI0 LeJed HW3y4YeHHs NpeaMeTa Ha YPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO OOIIEr0 00pa30BaHus, COAECPKATETBHOM
XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa30BaTENIbHON
nporpaMmbl  cpeiHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METalpPEAMETHBIX,
MPEIMETHBIX ), OCHOBHBIX BUJIOB yU4€OHO-TIO3HABATEIBLHOM JIEATETbHOCTH 00yUYaroIIerocs
[0 OCBOCHMIO cojiepKaHus npenmera. [1o BceM Ha3BaHHBIM MO3UIUSAM B IIPOrPaMMeE IO
XUMHUHU COOJTIOICHA TTPEEMCTBEHHOCTH ¢ (efiepalibHON pabouell mporpaMMoOil OCHOBHOTO
oOmero oOpazoBaHusl Mo xumMuu (a1 8-9 KilaccoB 00pa3oBATENbHBIX OpraHU3alui,
0a30BBI YPOBEHB).

XuMmuyeckoe 00pa3oBaHUE, MOJYyYyaeMOE€ BBITYCKHUKaMU 00IIeo0pa3oBaTeIbHON
OpraHu3aliy, SIBJISETCS HEOTHEMJIEMOM YacThl0 HX 00pa30BaHHOCTH. OHO CIIyKHUT
3aBEpUIAIONIMM STallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX IEHHOCTEH, MPUCYIIHUX LIETOCTHOW CUCTEME XUMHUYECKOro 00pa3oBaHus. DTH
LHEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPOJbI, (POPMHUPOBAHHUS MHUPOBO33PEHUS H
oOIIel KyJIbTypbl YE€JIOBEKa, a TaKK€ 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHS K
CBOEMY 3J0pPOBbI0 M HpUpOJHOMN cpene. Peanmusyercss xumuueckoe o0Opa3oBaHue
oOyyaroluxcss Ha YPOBHE CpelHEro oOHIero oOpa3oBaHHs CpPEICTBAMU Y4YEOHOIO
npeaMeTa «XuMus», COAEPKaHUE U IOCTPOEHUE KOTOPOr'0 OIPEAEIIEHBI B IPOrPaMMe IO
XUMHUHU C Y4€TOM ClieUU(PUKM HAyKU XUMUHU, €€ 3HAUYCHHUS B MO3HAHUU MPHUPOIBI U B
MaTepUalbHOW >KM3HU OOIIECTBA, a TAaKXKe C Y4ETOM OOHIMX IeJe M MPUHUUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHET0 00111ero 00pa3oBaHus B
Poccuiickoit deneparuu. Tak, Hanpumep, pu HOPMUPOBAHUM COJIEPKAHUS TIPEAMETA
«XUMHUSD» YUTEHBI CIEIYIONINE TOJIOKEHUS O crielu(UKe U 3HAYCHUH HayKU XUMHUU.

XuMHUSL Kak JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK Hrpaer ocoOylo pojib B
COBPEMEHHOW LMBHWJIM3AILMU, B CO3JaHUM HOBOW 0a3bl MaTepUalibHOM KynbTyphl. OHa
BHOCHUT CBOH BKJIaJ B ((OPMUPOBAHKUE PALIMOHAIBHOIO HAYYHOTO MBILICHUS, B CO3aHHE
LEJIOCTHOTO TMPEACTaBICHUSI 00 OKPYXAIoIeM MHUpPE KaK O €JIMHCTBE MPUPOIbl U
YelioBeKa, KoTopoe (OopMUpYeTCs B XHMHUM Ha OCHOBE TOHHMMAaHUSl BEIECTBEHHOTO
COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHMS B3aUMOCBSA3U MEXY CTPOEHUEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMH 001aCTsIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYSI C JPYrMMU €CTECTBEHHBIMU HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOI KYJIBTYpbI, HEOOXOANUMBIM YCIIOBUEM YCIIECIIHOTO TPpyAa
Y JKW3HU KaXXI0ro wieHa oomectBa. CoBpeMeHHas XUMHUS KaK HayKa cO3UaTeNIbHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBjeHa Ha pelieHue TI00albHbIX MpodsieM
YCTOMYHUBOTO PAa3BUTHS YEJIIOBEYECTBA - CBIPbEBOM, JHEPIETHYECKOM, IHIIEBOU,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBeTCTBMM C OOUIMMU HENSIMU ¥ PUHLIUIIAMH CPEIHETO 001IEro 00pa3oBaHUs
comepkanne mpenmera «Xumus» (10-11 kmaccel, 0a30BbII ypOBEHb M3YYCHHS)



OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYIbTYPHYIO MOATOTOBKY OOYy4YaroIIuxcs,
HEOOXOMMYIO UM JIJIi BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEITHOTO
BKJIFOUEHHUSI B KM3Hb COLIMYMa, MPOJOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CoCTaBIAIOMUMH TIPEAMETA « XHUMHUS» SBIISIOTCS 0a30BbI€ KypChl - «OpraHndeckas
xuMus» 1 «OO0IIass 1 HeOpraHU4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH 10 HEOPTAaHUYECKON XUMHUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEH XMMHUHM) U OpPraHMYEeCKON XuMuu. DopMupoBaHUE
JAHHOM CHCTEMBl 3HAHWUW TNPU M3YYCHHH TMpeaMeTa 00ecIeunBacT BO3MOXKHOCTh
pPacCMOTPEHHUSI BCEr0O MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX IMOHATHI, 3aKOHOB U
TEOPUN XUMUH.

Ctpyktypa cojaepkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOopraHuvecKas XumMus» copMupoBaHa B MporpaMMe o XUMUU Ha OCHOBE CUCTEMHOTO
MO/IX0/1a K M3YYECHHIO Y4eOHOro MaTepralia 1 00yCIOBJI€Ha UCTOPUUECKH 0OOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYECKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHUECKON TEOpPUHU
CTPOCHHSI OPraHUYECKUX COCIUHEHUH, a TaKKE Ha YpPOBHE CTEPEOXMMHUUECKUX U
AJIEKTPOHHBIX TMPECTaBICHUN 0 cTpoeHuH BeriecTB. CBeneHust 00 u3y4aeMbIX B Kypce
BEI[ECTBAX JAlOTCS B Pa3BUTHUU - OT YIJIEBOJOPOJOB JIO CIIOXHBIX OHOJIOTMYECKH
aKTUBHBIX COEIMHEHUMH. B Kypce OpraHm4eckod XHMHM IIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC Ha YypPOBHE OCHOBHOrO o0O0IIero oOpa3oBaHUs II€pBOHAYAILHBIC
MPEACTABICHUSI O XUMHUYECKON CBSI3M, KIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pPEaKIIUH.

[lonx HOBBIM yIJIOM 3peHHSs B TnpenMere «Xumus» 0a30BOr0  ypOBHSA
paccMaTpUBaeTCsd HW3YyUYCHHBIM HAa ypOBHE OCHOBHOIO 00mero oOpa3oBaHUS
TEOPETUUECKU Marepuan U (aKTOJOTUYECKUE CBEIEHHUS O BEIIECTBAX M XUMHUYECKOMN
peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0111ast 1 HeopraHudeckasi XuMus 00y4JaronuMcs
MPEIOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE [MEPHOJMYECKOrO 3aKOHa C
OOIIETEOPETUYECKUX U METOAOJOTUUECKUX TMO3UIINHM, TIyO)Ke MOHATH HCTOPHUYECKOE
u3MeHeHne QYHKIMH HTOr0 3akoHa - OT 00oOmarwmeil 10 OOBACHSIIOMEH U
ITPOTHO3UPYIOLIEH.

Envnas cuctema 3HAHMHW O BaXXHEMIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHHHM, a TaKXKE€ O XUMHUYECKHX pEAKIHUSX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHHs AonojHsAeTrcss B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIEpKaHMsl, UMEIOIITUMHU KYJIbTYPOJOTHUUECKUNA U TIPUKIAAHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XMMHH C IPYTHUMH HayKaMH, PACKpHIBAIOT €€
pOJib B TIO3HABATEIHLHOM W TMPAKTUYECKOW JEATEITLHOCTH YeNOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUsI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUMU U TMPAKTUUECKHUX
NPUIOKEHUN XUMUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMaX, CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIUBATH
WH(pOpMAIINIO U IPUMEHSTH €€ JJIsI OTOJHEHUS 3HAHU M, pellIeHUs] UHTEJUICKTYJIbHBIX U



HKCIIEPUMEHTAJIbHBIX HCCIEAOBATEeNIbCKUX 3a7ady. B 1enom conepkaHue y4yeOHOro
npeaMeTa « XUMHUS» JAaHHOTO YPOBHS M3YyYCHHsI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE y
00y4aronIMXcsi MUPOBO33PEHUECKONW OCHOBBI JIsl TOHUMAaHUS PUII0cOdCKUX UIEH, TaKuX
KaK: MaTepuaJbHOC EIWHCTBO HEOPTraHWYECKOTO W  OPraHWYEeCKOTO  MHpa,
OOyCJIOBJIEGHHOCTh CBOWMCTB BEILIECTB HX COCTABOM W CTPOCHUEM, I[103HABAEMOCTD
OPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUs MPOTHUBOPEUUN MEXKITY HOBBIMU
dbakTaMl ¥ TEOPETUYECKUMH TPEINOCHUIKAMH, OCO3HAHHWE POJIM XUMHH B PEIICHUH
HKOJIOTHYECKUX MPoOJIeM, a TakKe MpoOsieM COEepeEeHUsi IHEPreTUYECKUX PECYPCOB,
CBIPBSI, CO3/ITaHUS HOBBIX TEXHOJOTUN U MAaTEPHAIIOB.

B mane permeHus 3agad BOCIUTAHUS, PA3BUTHS M COIUMATH3AIMN O0YYarOIIHXCS
MPUHSATHIE IPOTPAMMOI MO0 XMMHUU TOJXO0JIbI K OTPEETICHUIO COJIEPKaHUs U ITOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHKWE YHUBEPCATBHBIX YUYCOHBIX JICHCTBUH,
UMEIOINX 0a30BOE 3HAYCHHE ISl PA3IMYHBIX BUJOB JEATEILHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaIn3a U 00paboTKu MHGOPMAIIMK, HEOOXOIUMBIX JUIsl PUOOPETEHUSI OIbITa
MPAKTUIECKON W HCCIEAOBATEIIbCKOW MEATeIbHOCTH, 3aHUMAOIICH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B npakrtuke npenojaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs
TaK ¥ Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHus, MPU ONPEACICHUN COJEPKATeIbHON
XapaKTEePUCTUKU IeJel M3y4eHHs TpeIMeTa HalpaBlIeHUEM IEePBOCTEIEHHOM
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XUMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKON JEATEIHbHOCTUA YEJIOBEKA M KaK
OTHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. C METOOUYECKOW TOYKH 3PEHUS TAKOU
TIO/IXOJT K OTIPEACIICHUTO TICJICH N3YUYEHUS TIPEAMETA SIBJISICTCS BITOJTHE ONPaBIaHHBIM.

CoryacHO JaHHOU TOYKE 3pEHUS TIIaBHBIMH IEISIMU U3YUYEHUS MPeaMeTa « XUuMUSD)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIOTCS:

dbopMUpPOBAHUE CHUCTEMBl XMMHUUYECKHX 3HAHMN KaK BaKHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH JIe)KaT KIIIOUYEBBIC TMOHSTHS,
byHIaMCHTAIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS,

dbopMHpOBaHUE U PA3BUTHE NIPEICTABICHNUN O HAYYHBIX METO/IaX MO3HAHMS BEIIIECTB
U XUMUYECKUX PEaKIni, HEOOXOAUMBIX JUIsl IPUOOPETCHHSI YMEHUI OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUUYECKHUX SIBJICHUIA, UMCIOIINX MECTO B MPUPOJIC, B MPAKTHICCKOHN U
MMOBCEIHEBHOM KU3HH;

pa3BUTHE YMCHHH W CIOCOOOB JCATEIBHOCTH, CBS3aHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIIEPUMEHTA, COOJIIOICHUEeM TIpaBwil O€30MMacHOTro
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ sTuM coxmepkaTenbHas XapaKTCPUCTHKA IIeleH W 3amad HU3ydeHUs
npeaMeTa B MporpaMMe MO XMMHUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMHM TPUOPUTETAMU B CHCTEME cCpeaHero obmiero oOpa3oBanus. CerogHs B
NpernoJlaBaHu XUMHUHM B OOJBIIEH CTENEeHU OTHAETCS MPEANOUYTEHHUE MNPAKTUYECKOU



KOMIIOHEHTE cojepxkaHusi oOydeHHs, OPUEHTHPOBAHHON HA IMOATOTOBKY BBITYCKHUKA
or0Ie00pa30BaTEIbHON  OpraHu3alvy, BIAJCIONIET0 HE Ha0OpoM 3HAHWM, a
(YHKIIMOHAJIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTUBHOI'O
MOJTyYeHUs! 3HAHUW M MMPUMEHEHHSI UX B PEaTbHON >KM3HU ISl PEIICHUS MPaKTUYECKUX
3ajad.

B sTOl CcBA3M mpu M3yyeHUW Mnpeamera «XUMHs» JOMUHHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TaKue IeNU U 331a4H, KakK:

ajanrtanus oOyyarolmuxcs K YCIOBUSAM JMHAMUYHO pPa3BUBAIOILEIOCS MUPA,
¢dbopMUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

(dbopmHpoBaHUEe y 00yYarOIMXCsl KJIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETECHIIM ),
UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JI Pa3jIMYHbIX BUJIOB JAESITEIBHOCTU: PEIICHUs
npoOieM, ToOucKa, aHaimu3a MW 0o0paboTku HWHPOPMAIMKM, HEOOXOAUMBIX JUIS
npUOOpETEeHUsT ONBbITAa AEATEIHLHOCTH, KOTOpas 3aHHMaeT BaXKHOE MECTO B MO3HAHUH
XMUMHH, a TaKXKe JJs OLEHKH C MO3ULUI HKOJIOTMYECKON O€30MacHOCTH XapakTepa
BJIMSTHUSI BEIIECTB M XUMUYECKUX MPOIIECCOB HA OpTaHU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE [IO3HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM O0y4YaromMXCa: CHOCOOHOCTH CaMOCTOATENBbHO MPHOOpPETaTh HOBBIC
3HAHUS 1O XUMHH B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIE HH(POPMAIMOHHbIE TEXHOJIOTUH JJIs IOMCKA U aHAJIW3a y4eOHON U HayyHO-
MOMYJISIPHON MH(DOPMAIIMKA XMMHUECKOTO COIePIKaHNUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH TUIAHUPOBAHWM U TPOBEACHUU XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIHUTAHHE y 00YJarommxcsl yOe:KIEHHOCTH B TYMaHUCTUYECKOW HAMIPABICHHOCTH
XUMUHM, €€ BaXHOW pOJM B pEIIEHUWU TIJI00aJbHBIX MPOOJEM PpPalUOHATBHOTO
IPUPOJIOTIONB30BAHUS, IMOMOJIHEHHUS JHEPreTUYECKUX PECYpCOB M COXPAHEHUs
TIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OEPEIKHOTO OTHOIICHHUS K IPUPOJIC
Y CBOEMY 37I0POBbIO, a TAK)KE MPUOOPETEHHUS OIBITA UCIIOIb30BAHUS MOJTYyUYEHHBIX 3HAHUN
JUIT TPUHATHS TPAMOTHBIX pEHICHUH B CUTYalUsX, CBS3aHHBIX C XUMHUYECKHUMHU
SIBIICHUSIMU.

[Menu w 3agaud  u3ydeHUs nOpeaMeTa «XUMHUS» MOJIYUYUIH TMOAPOOHYIO
METOJIMYECKYI0 HWHTEeprpeTanuio B pazaene «llmaHupyemble pe3yiabTaThl OCBOCHHSI
IporpaMMBbl MO XUMHUHN», Ojarogaps yemy oOecrneueHO YETKOE MPEICTaBICHHE O TOM,
KaKHe 3HaHWUsI 1 YMEHHSI UMEIOT MPSIMOE OTHOLICHHE K pean3aliii KOHKPETHOW LEIH.

B yuyebHOM miaHe cpenHero oOuiero oOpazoBaHMs MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nacTu « EcTecTBEHHO-HAyUHbIE IPEAMEThI.

OO01ee 4KciIo YacoB, PEKOMEHIOBAHHBIX I U3y4YeHUs Xxumuu - 68 gacos: B 10
Kiacce - 34 gaca (1 gac B Henenmo), B 11 kiacce - 34 yaca (1 yac B Hezeno).



COJIEP) KAHUE OBYUYEHUSI'

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHudeckol XWMHH: €€ BO3HHKHOBEHHUE, PA3BUTHE M 3HAUCHHUE B
IIOJIyYE€HUU HOBBIX BELIECTB U MaTEpUaioB. Teopus CTPOECHUS OPraHU4YECKUX COETUHEHUIN
AM. bytnepoBa, e€¢ ocHOBHbIe monoxeHus. CTpyKTypHbIe (OPMYIBI OpPraHUYECKHX
BelecTB. ['oMonorus, uzomepus. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSX -
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUPUKALMM OpPraHMYECKUX BemecTB. HomeHknaTypa
OpPraHUYECKUX COETUHEHHM (cucTeMaTHdecKasl) U TPUBHAJIbHBIE Ha3BaHUS Ba)KHEMIIMX
IIPEICTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

IKCIepPUMEHTAJIbHbIE METOIbI H3YUeHHsI BeIIeCTB U UX NMPeBpalleHu i

O3HakoMIIeHHE C 00pa3liaMy OPTaHUYECKUX BEIIECTB M MaTepralaMy Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJEKYJl OpPraHUYECKWX BEIIECTB, HAOMIOJEHUE ¢ OMHCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB O MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HArPEBaHUU
(ruaBrieHue, 0OyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psaa. MeTaH U 3TaH - mpocTelme
MPEACTABUTENIN aTKaHOB: (PU3UYECKUE U XUMHUUECKHE CBOMCTBA (PEaKIuy 3aMelIeHusl U
TOpPEHHs), HAXOXKIEHUE B PUPOAE, MOJyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHHA psiA. OTWIEH WU NPONUJIeH -
MPOCTEUIINE MPECTABUTENMN aTKEHOB: (PU3MUeCKue U XMMUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THUIpPATALUHM, OKHUCIEHUS W TMOJMMEPU3ALIUHN),
MOJIy4YE€HHUE U PUMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u MmetunoOyragaueH-1,3: ctpoeHue, BaxHEHIIHE
XUMHUUYECKHE CBOMCTBA (peakius nojimMepusanni). [lonyyeHrne CMHTETHUECKOTO KayuyKa
U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKUU psiia. AlETUJICH -
MPOCTEUIIINI TIPEACTAaBUTENIb AJIKUHOB: COCTaB, CTpOeHUE, (PU3NUEeCKue U XUMUUYECKHUE
CBOMCTBa (peakiuu TUJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApATallUd, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, ctpoeHue, GuU3NUeCKre U1 XMMUYECKUE CBOMCTRA (peakinu
raJIOrEHUPOBAHKUSI W HUTPOBAHMS), TNOJyYEeHUE U NOpUMeHeHue. Toayon. cocmas,
cmpoenue, (uzuueckue U XuMuyeckue Cceoucmea (peakyuu 2ano2eHuposaHus U
HUMpPOBAHUsl), noaydeHue u npumeHeHue. TOKCUUYHOCTh apeHOB. ['eHeTHuyeckas CBS3b
MEK]y YIIE€BOAOPOJAMHU, MPUHAIEKANTUMHU K PA3TUYHBIM KIJIACCaM.

" Kypcusom B TeKCTe BBIJICJIICHBI 3JIEMEHTHI COJIEPXKAaHUS YYeOHOro MaTepualia, KOTOpble HU3y4aroTcs B
03HAKOMHTEIFHOM IUTAHE M HE BKITIOYAIOTCS B COCTAB IPEIMETHEIX pe3yiabTaToB ocBoeHuss POIT COO Ha 6a3oBoM
YpOBHE.



[TpuposiHblE UCTOYHUKH YIJIEBOAOPOJOB. IIpupoaHblii ra3 U MonyTHele HEPTIHBIE
ra3el. Hedtb u e€ mpoucxoxaenue. CriocoObl nepepadoTku HEPTH: MePEeroHka, KPeKHHT
(TepMUYECKHM, KaTalIUTU4ecKuil), nuponu3. IlpoaykTel nepepabOTKu HEPTH, HX
IPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbI yroiab ¥ HOpPOAYKTHI €ro
nepepaboTKu.

JKCIePUMEHTAJIbHbIC METOAbI U3YYCHHUS BeleCTB M UX NMpeBPalleHuil

O3HakomIIeHHE ¢ 00pa3liaMu ITuIacTMacc, KayuyyKoB U pe3uHbl, Koyekiuu «Hedtby
U «YTOIb», MOJACIUPOBAHUE MOJIEKYJ] YIVIEBOAOPOJOB W TAJOTCHONPOU3BOIHBIX,
MIPOBEJCHNE MPAKTHYECKOM Pad0ThI: OJyYECHUE ITUIICHA U U3YUYEHHE €TI0 CBOWCTB.

PacuéTHble 3agaun

Brruncnenus Mo ypaBHEHHIO XHMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUIECTBA
HCXOJ/IHOTO BEIIECTBA UJIU MPOYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJIHOTO U3 UCXO/JHBIX BEIIECTB MM MPOTYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJN: CTPOEHUE, PU3NYECKHUE U
XUMHUYECKHUE CBOMCTBA (peakiuu C AaKTUBHBIMU METaUIaMH, TaJlOT€HOBOJOPOJaMH,
rOpeHue), npuMeHeHue. BonopoaHbie CBA3M MEXIy MOJEKyJaMu cOoupToB. JlelicTBue
METAHOJIA ¥ ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble COUPTHL. DTUICHIVIMKOIb U TIIMLEPHUH: CTpOEHUE, (pusnueckue u
XUMUYECKHE CBOWMCTBA (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU METAJUIaMH, KaueCTBEHHas
peakiys Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBHe Ha opraHus3M uesnoBeka. lIpuMenenue
IJIMLEPUHA U ITUJICHTJIUKOJISL.

®DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUUYECKUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue deHoma.

Anbneruapl U kemonsl. @OpMaNbIEru]l, aleTalbIerua: CTPOeHHE, PU3NYECKUE U
XUMUYECKHE CBOWCTBA (pEaKlUMH OKHUCICHHS M BOCCTAHOBJICHMS, KaYECTBEHHBIE
peaxium), NoJiyueHue U NpuMeHEeHHe.

Ayemon: cmpoenue, usuueckue u xumuyeckue c8oucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYUeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpefelbHble KapOOHOBbIE KHUCIOTHl. MypaBbHHasi M YKCyCHas
KHUCJIOTBI: CTpOEHME, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME [T Kiacca
KHCJIOT, peakuus 3TepupuKalnm), noyuyeHue u npuMmeHenne. CteapuHoBas U OJICMHOBAs
KHUCJIOTBHI KaK MPEACTAaBUTEIN BBICHIUX KApPOOHOBBIX KUCIOT. Mblja Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Crnoxuble 3¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MApONIU3 CIOMKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

VYrneBoabl: cocTaB, KiacCU(pUKaLUs yrieBOJOB (MOHO-, JU- U MOJIMCAXapPHUIbI).
['mroko3a - mpocTelmii MOHOCaxapua: 0OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NUYECKHE
U XUMUYECKHE CBoWcTBa (B3aummognenictBue ¢ ruapokcunom wmeau(Il), oxucnenue
aMMHUA4YHBIM pPacTBOpOM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOKEHHE TIFOKO3BI),



HaXO0XJICHUE B IPUPOJIe, MPUMEHEHHE, Oroorndeckas poib. @ortocuaTes. PpyKTO3a KaK
U30MED TIIIOKO3BI.

Caxaposza - npeocmasumenb OUCAxapuoos, 2UOPOIU3, HAXONHCOeHUe 8 npupooe u
npumeHenue.

Kpaxman u wnemmtono3a kak mnpupoiHble mnoinumepbl. CTpoeHHe Kpaxmana u
1eJUTI010361. DU3uUeckre M XMMUYECKHe CBOMCTBA Kpaxmaia (THAPOIU3, KaueCTBeHHAs
peaKIus ¢ UOJ0M).

IKCIEePUMEHTAIbHbIE METO/IbI H3YUeHHsI BelIeCTB U UX NMpeBpalleHn il

[IpoBenennie, HaOMIOAECHUE W OINKCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKITMH OTHOATOMHBIX CITUPTOB (OKHUCIIEHNE 3TAaHOJA OKCUIOM
meau(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJICHCTBUE TJMIIEPUHA C THIAPOKCUIOM
meau(Il)), anpmeruoB (OKHUCIEHHWE aMMHAYHBIM pacTBOpPOM okcuja cepedpa(l) wu
rugpokcugom  meau(Il), B3ammojelcTBUe Kpaxmaiga C  HMOAOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Bbluncienus o ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOI0 BEIIECTBA WK MPOAYKTa PEAKIIUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoaep:kaiiue OpraHndecKue coeInHeHus

Amunvl. Memunamun u amuiun: cocmas, cmpoeHue, QuaudecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMHMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYEeCKHEe coeAuHeHus. Duzmueckue u
XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpUMeEpe TIUIMHA). broorndeckoe 3HaueHHe
aMUHOKHUCTIOT. [lenTumsl.

benku kak mpupoHbIe BEICOKOMOJICKYIISIpHBIC coeuHeH . [lepBuuHas, BropuyHas
U TPETUYHAS CTPYKTYpa OCITKOB. XUMHUYECKHE CBOMNCTBA OCITKOB: THIPOJIU3, ICHATYPAIIHS,
KAueCTBEHHbIC PEaKLUU Ha OCNKH.

IKCIepUMEHTAJIbHbIE METOAbI M3YYeHHUS BelleCTB M UX MpeBpalleHn i
HaOmronenue u onucanue AeMOHCTPAIMOHHBIX OMBITOB: JACHATYpalUsl OCIKOB MPHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

BbicokoMouieKyJIsipHbIe COeTMHEHUsI

OCHOBHBIC TIOHSATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COCIWHCHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb TTOJIMMEPHU3AIINH, CPEHSIS MOJICKYJISIpHAs Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHCHHUHN - MOJUMEPHU3aIUs |
TIOJIMKOHICHCAITUS.

Ilnacmmaccol  (nonusmunen, NOAUNPONUNEH, HNOTUBUHUIXTIOPUO, NOIUCHUPOI).
Hamypanvholti u cunmemuyeckue Kayyyku (0ymaoueHoswvlli, Xi0ponpeHogulll U
uzonpenosylii). Bonokna: unamypanvHele (XJI0NOK, wepcmyv, WENK), UCKYCCMBEHHblE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécam).
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JKCNepUMEHTATbHbIE METOAbI N3YYeHHUS BeleCTB M UX NMpPeBPalleHuil
O3HakomileHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

Me:knpeameTHble CBSI3U

Peanuszanus MeXNpeaMETHBIX CBA3€H NMpU MU3y4YE€HUU OpraHuyeckoil xumuu B 10
KJIaCC€ OCYILIECTBIISIETCSI 4Y€pe3 MCMOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO-HAayYHbIX
MOHSTUN, TaK W TOHSATHH, SBJISIOUIMXCA CHUCTEMHBIMU JUJISl OTICNBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAaYyUHbIE TOHATHS: SIBICHNUE, HAYYHbIN ()aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIU3, CHUHTE3, KJacCU(PUKalUs, NEPUOJUUHOCTh, HAOIIOJIEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®dusuka: MaTepus, YHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3HUECKHE
BEJIMYMHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi:  kineTka, opranusm, ouochepa, 0OMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IOJE3HbIE HCKONAEMblE, TOILIUBO,
peCypchl.

TexHOonorus: MNUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHUS, MOIOLIUE
CpEICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE MTpernapaThl, MaTEpUajbl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KIIACC

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUI 35IeMEeHT. ATOM. Spo aroma, M30TOMbl. DJIEKTPOHHAs 000J0YKAa.
DHEepreTUYecKre YPOBHHU, IMOMYPOBHH. ATOMHBIC OpOWTand, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacTpeieieHHs SJIEKTPOHOB M0 OPOUTANIIM B aTOMaX AJIEMEHTOB TMEPBbIX
YETHIPEX MEPUOAO0B. DJIEKTPOHHASI KOHDUTYpAIHs aTOMOB.

[Tepuoanueckuii 3akoH U l[lepuoguueckass cucremMa XUMUYECKUX djieMeHToB J[.U.
MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [lepnoandeckoi cuCTeMbl XUMHYECKUX
anemeHToB J[.MI. MeHneneeBa C€ COBpEMEHHOW TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEILIECTB MO TPyINaM U NepruojaM. 3HAYECHHUE MEePUOIAYECKOTO
3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BeniecTBa. XUMUYECKas CBSI3b. BUabl XUMHUECKOI CBSI3U (KOBaJEHTHAas
HEeTMoJIsIipHAsT W TIOJISIpHAsi, HWOHHAsA, MeTainyeckas). MexaHu3mbl 00pa30BaHUS
KOBQJICHTHOM XMMHYECKOW CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHbIN). BomopoaHas
CBsI3b. BaJIeHTHOCTB. DIEKTpoOTpULIaTENbHOCTh. CTeneHb okuciaeHus. IoHbl: KaTUOHBI U
AHUOHBI.
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BemecTBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIbI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJUINYECKON PEIIETKH.

[TonsiTHE O IUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PacTBOPLI. MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkaTypa HEOpraHWYECKUX
BelecTB. ['eHeTnueckas CBsi3b HEOPraHMYECKUX BEUIECTB, TPUHAAIEKANTUX K PA3TUIHBIM
KJIACCaM.

Xumnueckas peakuus. Knaccuduxaius XuMU4eCKUX peakliiii B HEOPraHUYECKOUN 1
OpraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUs MAacChl BEIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3MyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKoe paBHOBecHE. DaKTOPBI, BIUSAIOIINE HA COCTOSHUE XUMUYECKOTO
pasBHoBecus. [Ipunuun Jle Hlarense.

Onektponutnyeckass auccouuanus. CuiibHble W ciiadble AeKTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCIas, HEUTpasbHas, 1enouHas. [louamue o 6000pooHoMm
nokazamene (PH) pacmeopa. Peakumu noHHOTO 0OMeHA. [ UOpoaU3 HeOpeaHuuecKux u
OpP2AHUYEeCKUX Beujecms.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [lonamue 06  snekmponuze
pacniaeos u pacmeopos coneu. lIpumenenue snexkmpoausa.

JKCIepUMEHTATbHbIE METOAbI N3YYEHHUS BeleCTB M UX NMpPeBpalleHuil

Hemonctpanust tabmun «llepuogndeckas cucrema xumuuyeckux snemeHToB J[.U.
MenpeneeBay, U3y4eHUE MOJENEN KPUCTAIUIMYECKUX PEIIETOK, HAOIIOICHUE U OTHCAHKE
JIEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3lioKEHHE IMEPOKCHIA BOAOPOJA B
MIPUCYTCTBUM KaTaIM3aTOpPa, OIPENEIEHUE CPENbl PACTBOPOB BELIECTB C IMOMOILIBIO
YHUBEPCAIBHOTO WHIUKATOPA, PEaKIUd MOHHOTO OOMEHa), MPOBEICHNUE MPAKTHIECKOM
paboThl «BriusiHre pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUm.

PacuérHbie 3a1aun
PacyéTel Mo ypaBHEHUAM XUMHUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXHMHUYECKUE
PACUETHI, PACUYETHI C UCTIOJIB30BAHUEM MOHSATHSL «MACCOBast JOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnel. [lonoxenne HemeTtaiuioB B llepmoguueckod cHCTEME XMMHUYECKHUX
sanemenToB JI.J1. MenpeneeBa 1 0COOEHHOCTH CTpOEHHUsI aTOMOB. PU3MUECKUE CBOWMCTBA
HEMETAJUIOB. AJIIOTPONHS HEMETA/UIOB (Ha MpUMeEpe Kuciopona, cepbl, dochopa u
yrieponaa).

XUMHUYECKHE CBOMCTBA BAXHEUIIUX HEMETauIoB (TaJoreHoB, Cephbl, a3oTa,
docdopa, yriepona U KpeMHUSI) U UX COCIMHEHHHN (OKCHIOB, KHCIOPOJICOACPIKAIIIX
KHUCJIOT, BOJIOPOJHBIX COCTMHEHU ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnbl. [lonoxenne w™eraimioB B lleproamyeckor CUCTEME XHUMHYECKHUX
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anemenToB .M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS IJICKTPOHHBIX 000JI0YEK aTOMOB
meramwioB. OOmwue  ¢usmdeckue  cBorictBa  MerauioB.  CIlaBEI  METaJUIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIINX METAJIOB (HATPUM, KaJIMM, KaJabllUi, MarHui,
ATIOMUHUH, IUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crocoObl ToNMydeHHus MeTamuioB. Memannypeus. Kopposzus memannos.
Cnocobwl 3awumol om koppo3uu. IlpuMeHEeHNE METAIIOB B OBITY M TEXHUKE.

JKCIEepUMEHTAIbHbIE METOIbI M3YUeHHs BelleCTB U UX NpeBpalleHn i

N3yyenue komiekiuu «MeTamibl U CIUIaBb», 00pa3lloB HEMETAIJIOB, PELICHUE
AKCIEPUMEHTAJbHBIX 3aJay, HaONIOJEHUEe W ONUCAHHUE JIEMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE TUAPOKCHIA AIIOMUHUS C PACTBOPAMHU KHUCIIOT
U 1IeJI0Yei, KAYeCTBEHHBIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

PacuéTHble 3agaun

Pacuétel Mmacchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIICCTBA,
Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUM BEIIECTB, PACUETHI MacCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMH, €CIM OJHO M3 BEIIECTB MMEET
MIPUMECH.

XHUMHUA U KU3Hb

Ponp xumMum B oOecnedeHHWH SKOJIOTHYCCKOM, SHEPreTUYSCKOM | IHUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEIUIIUHBL. [[0OHSATHE 0 HAYYHBIX METO/IaX MO3HAHUSI BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBiennss 00 OOIMMX HAyYHBIX MPUHIMIAX MPOMBIIUICHHOTO IOJYYEHUS
Ba)KHEUIIINX BEIIECTB.

YenioBeK B MUPE BEIIECTB U MATEPUAIIOB: BAKHEUIIINE CTPOUTEIIBHBIC MaTEpHUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKH, CTEKJIO, KepamMuKa, Marepuaibl s
AIICKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYCCKUE U MUHEPaAIbHBIC YI0OPCHUS.

XuMusg W 3JI0pOBbE YEJOBEKA: MpaBWiIa MCIOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBujia OE30MAaCHOTO HCMOJb30BAHUS TPEMapaToB OBITOBOM XUMHUHU B
MMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHble CBA3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpPU HM3y4YEeHUU OOLIEH M HEOPraHWYeCKOH
xumun B 11 Kjacce ocyuiecTBisieTCs 4epe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX I[OHATHM, TAaK W ITOHATUH, SBIAIOIIMXCS CUCTEMHBIMHU [JI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO0111e ecTeCTBEeHHO-HAYYHbIE MMOHATHUS: HAyYHbIN (paKT, TMIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, Kiaccu(ukanus, MNepUOANYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, ABICHHUE.

dusuka: MaTepusi, SHEPIUs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPanvoaKTUBHOCTb, MOJIEKYJIa, YHEPTETHUECKHU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM,
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arperaTHOe COCTOSHHE BEIIeCTBA, (DM3MYECKHE BEIMYMHBI U CIUHUIIBI UX W3MEPCHUS,
CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusa: MuHepanbl, TOpHbIE NOPOJbI, IOJE3HbIE HCKONAEMble, TOIUIMBO,
pECYPCBL.

TexHosorusa: XuUMHYECKasi IPOMBIIIEHHOCTb, METAJLTYPIHUsl, IPOU3BOCTBO
CTPOUTEIBHBIX  MAaTEpUalOB, CEIbCKOXO3AWCTBEHHOE  IPOM3BOACTBO,  IHILEBAS
IPOMBIILIIEHHOCTD, (papmaneBTHUECKas IPOMBIIIIIEHHOCTD, IIPOU3BOICTBO
KOCMETHUYECKUX  IIPernapaToB, IMPOU3BOJACTBO  KOHCTPYKLIMOHHBIX  MaTEpUasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOCHUS 00yJAFOIIIIMHUCS
nporpaMM cpeaHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHsIM).  HayuHo-meTroanueckoil OCHOBOM Uil  pa3pabOTKU  IUIAHUPYEMBIX
PE3yNIbTaTOB OCBOCHHSI MPOTPAMM CPEIHET0 O0IIEero 00pa3oBaHUs SBISIETCA CUCTEMHO-
JeSITeIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBUM C CUCTEMHO-AESTENIEHOCTHBIM MTOJIX0JIOM B CTPYKTYPE JINYHOCTHBIX
pE3yNbTaTOB OCBOEHUSA MpeAaMeTa «XUMHs» Ha YPOBHE CPEAHEro oOuiero o0pa3oBaHus
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHE 00Y4arOIUMHUCS POCCUMCKON Ipak1IaHCKON HAEHTUYHOCTHU - TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOTIPEIETIEHUIO;

HaJIM4YMEe MOTHBALIMU K 00y4EHHIO;

LICJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYalolMXCSl PYKOBOJICTBOBAaTbCA B CBOEHU
JEsITeIbBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, IPUCYIIIUMHU LEIOCTHON CHCTEME
XUMUYECKOTO 00pa30BaHus;

HaJIMYHMe MPaBOCO3HAHUS KOJOTHUYECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE IJIaHbI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOSHUS MPEAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
yuyeOHOW W BOCIUTATENBHOM JEATEIbHOCTH B COOTBETCTBHUM C TI'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU U HJi€ajJaMH POCCUNCKOTO
IPa)XTaHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMH U TPABUJIAMH MTOBEACHHUS,
CHOCOOCTBYIOLIMMH MpOIIECCaM CaMOINO3HAHUSA, CaMOPa3BUTHA W HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YYaIOUTNXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  MpeameTa  «XUMHUS»  OTPaXKaroT
cOpPMUPOBAHHOCTh ~ ONBITa TO3HABATENIbHOM M  MPAKTUUYECKOHW  JIEATEIbHOCTU
oOyJaroIuxcs 1o peanu3aliy NPUHATHIX B 0011eCTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaaaHcKoOro BOCIIUTAHMSA:

OCO3HAHMS OOYYArOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBKEHHS K 3aKOHY M IIPABOIOPSIKY;

IpEeACTaBICHHS O CONUAIBHBIX HOPMAaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIIECHHUI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEATCIIBHOCTH MPH CO3MaHHH y4eOHBIX
MIPOCKTOB, PEHICHUHM y4YeOHBIX W IO3HABATEIBbHBIX 3a7ay, BBIMIOJHEHUH XHMHYECKHX
IKCIIEPUMEHTOBR;
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CITOCOOHOCTH TTOHMMATh U IMPUHUMATb MOTHBBI, HAMCPCHUS, JIOTUKY U apTr'yYMCHTHI
APYTUuX IIPHU aHAJIN3C PA3JIMYHBIX BUIOB y‘I€6H0ﬁ ACATCIIBHOCTH,

2) MATPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOI'0 OTHOILIEHUS K HCTOPUYECKOMY Y HAYYHOMY HACJIEAUIO0 OT€YECTBEHHON
XUMUH;

YBa)KE€HHUS K [TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH U IIPAKTUUECKOTO TPUMEHEHHUS
XUMHH, OCO3HAHUSA TOTO, YTO JOCTWKEHHMS HAyKH €CThb pE3yJIbTaT JJIMTEIBHBIX
HaOII0AEHUH, KPONOTIMBBIX 3KCIEPUMEHTAIIbHBIX TOMCKOB, IOCTOSTHHOT'O TPY/1a YYEHBIX
U IIPAKTUKOB;

MHTEpECAa M INO3HABATEIBHBIX MOTHBOB B MOJIYYEHHH W TOCIEIYIOIIEM aHAIN3E
MH(POPMAIIUHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYyXOBHO-HPABCTBEHHOTO BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOr0 TTOBEICHUS;

CITOCOOHOCTH OILICHUBATh CHUTYaIlMH, CBS3aHHBIC C XUMHUYCCKUMHM SIBJICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKM CBOUX TOBAPUILECH C MO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIIECACTBUM 3TUX TTOCTYIIKOB;

4) ¢dopmMupoBaHus KYJIbTYPbI 310POBbSI:

MMOHUMAaHUs [IEHHOCTEW 3J0POBOT0 M 0€301acHOr0 00pasa *KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUUECKOMY 37]0POBbIO;

cOOMIO/IeHNs TpaBWJI OE€30IacHOTO OOpallleHus C BellecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMaHUs [IEHHOCTH MpaBWJI UHAWBUIYAJIBHOTO U KOJUIEKTUBHOTO OE3011aCHOTO
MOBEJEHUS B CUTYyAILUSIX, YTPOKAIOUIMX 3I0POBBIO U )KU3HU JTOJEH;

OCO3HaHUsl TMOCJIEACTBUI UM HENpPUATUS BpEAHBIX NPUBBIYEK (ymoTpedyieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) TpPya0oBOro BOCIIMTAHHSA:

KOMMYHUKATUBHON KOMITIETEHTHOCTH B Y4€OHO-UCCIIENOBATEILCKON IEATETILHOCTH,
00I11IeCTBEHHO TOJIC3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacCTHE B PEIICHHM MPAKTHYECKUX 3a7ad COIMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY MU3YUYEHHIO MPOPECCUil pa3InyHOro poja, B TOM YHCIIEe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATbHON TPaeKTOPUM OOpa3OBaHUS,
Oynymelr mpodeccun W peanu3aii COOCTBEHHBIX JKM3HEHHBIX IUUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, THTEPECOB U MOTPEOHOCTEN 00111€CTBA;
6) IKOJOTUYECKOr0 BOCTIMTAHMS:

AKOJIOTUYECKH IEJIECOO0PA3HOTO OTHOIIEHUST K TMPUPOJe, KaK HUCTOYHUKY
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CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMaHUs TIJ00AJIBHOIO XapakTepa SKOJOTMYECKUX MNpoOseM, BIUSHUSA
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTHU HCIIOJIb30BAHMS JTOCTHKEHUM XUMHM JJISl PEILCHUs
BOIIPOCOB PALlMOHAIBHOTO IIPUPOOINIOIb30BaHNUS;

AKTUBHOTO HENPHUATHS JEUCTBUM, NMPUHOCAIIUX BPEX OKPYKAIOLIEH NPUPOIHON
cpele, YMEHMs MPOrHO3MPOBAaTh HEOIArONPUATHBIE HSKOJOTUYECKUE IOCIIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;

HAJIM4YXs PA3BUTOIO SKOJIOTMYECKOTO MBIIUIEHHUS, YKOJIOIMYECKOU KyJIbTYpPBI, ONbITA
NEATEIbHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B
MMO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAJIBHOMN MPAKTUKE, CIIOCOOHOCTU U YMEHHUS
aKTUBHO NPOTUBOCTOSTH UJEOJIOTUU XeMOpoOuu;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKY;

MOHUMAaHUs CIIeUU(PUKN XUMUU KaK HAyKW, OCO3HAHUS €€ pojiu B (POpMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO TMPEACTAaBICHUS 00
OKPY’KaIOIIEM MHUpPE KaK O €IUHCTBE MPHUPOJAbl U YEJIOBEKA, B MO3HAHUM MPUPOHBIX
3aKOHOMEPHOCTEHN U pPEeIIeHUH MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM ITUBUIIN3AIIUU: B €€
T'YMaHUCTHYECKOW HAIMpaBJICHHOCTH W BAXXHOW POJM B CO3JaHUW HOBOW 0Oa3bl
MaTepUAIbHOM KYJIbTYpPbl, PEIICHUH TJ00AJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeJI0BEYECTBA - CHIPhEBOM, YHEPTETUUECKOM, MUIIEBOM U KOJIOTHYECKOU O€30MaCHOCTH,
B Pa3BUTUU MEIUIIMHBI, 00ECIEUEHNUN YCJIOBHM YCHENIHOTO TPyAa M IKOJOTHYECKU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU T'PAMOTHOCTH: MOHHWMAHUSI CYIIHOCTH METOAOB IO3HAHUA,
HCTIONB3YEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCMOJb30BaTh MOJydaeMble
3HAHUA U1 aHaIu3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOUIET0 MUPA U MPOUCXOISIINX B
HEM W3MEHCHHM, YMEHHS JeJaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAyYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOIOB,

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUUYECKHE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTHU M CITOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUM C KU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3auyHbIX cdepax mnpodeccuoHaaIbHON
NEATEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaAMeTa « XUMUS) Ha YPOBHE
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CpeaHero o0IIero 00pa3oBaHus BKIFOYAIOT:

3HAYUMEIE JUIS dbopmupoBaHUS MHUPOBO33PEHUS 00yJaronuxcst
MEXKIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIICHAYYHbIC IOHATHS, OTPaKaIOIIUe
IIEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIIEHU(PUKY METO/I0B MO3HAHUS, UCIIOIB3YEMbIX
B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBIICHHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (pakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpHUsI, HUCCIICIOBAHUE,
HaOJII0/ICHUEe, U3MEpPEHUE, SKCIIEPUMEHT U JPYyTHe);

VHUBEpCAJIbHBIC yYeOHBIE NEWCTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryJaThBHBIE), oOecreunBaromuye (GpopMupoBanre (QyHKIIMOHAIBHOW T'PAMOTHOCTH U
COITMAJIbHON KOMIIETEHIIMH 00YyYarOIuXC;

CIIOCOOHOCTh O0YYAIOIIMXCSl HCIOJB30BaTh OCBOCHHBIE MEXKIUCIMUIUIMHAPHBIE,
MHPOBO33pPEHUYCCKHIE 3HAHUS U YHUBEPCAJIbHBIC YueOHbIE IEHCTBUS B ITO3HABATEIIBHOU 1
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIC PE3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMUA YICOHBIMU
MO3HABaTEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE 1eiCTBUS
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEJIH ACSITEIbHOCTH, 3aaBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTAThI IESITEIbHOCTH C TOCTABICHHBIMU LEJISIMU;

VCTIOJIb30BATh IPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS - BBIICISATh
XapaKTEpHbIC TPU3HAKU TOHATUA W YCTAaHABJIMBATH MX B3aMMOCBS3b, HCIOJI30BaTh
COOTBETCTBYIOIIHNE TOHATHUS JIJIs1 00OBSICHEHUSI OTJEIbHBIX (PaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAaHMS M KPUTEPUU IS KIIACCHU(UKAIIUM BEIIECTB U XUMHYECCKUX
pEaKLHnii;

YCTaHABJIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/y U3y4Ya€MbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCyXACHUS (MHAYKTUBHBIC, NE€IYKTUBHBIEC, [0 aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH W MNPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
bopMyIUpPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B MPOLIECCE IMO3HAHUS, WCHOJb3YEMBbIE B XHMHUHU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, MMPEOOPa30BHIBATh MOJICIIbHBIC TIPEACTABICHUS - XUMHUYCCKAA 3HAK
(cuMBOJI) dJIeMEHTa, XUMHUYECcKas (popMyra, ypaBHECHHUE XMUMHYECKOW PEaKIMH - IMpU
perieHnr y4eOHBIX TO3HABATENIbHBIX W TMPAKTUYECKUX 3a/iad, MPUMEHATh Ha3BaHHBIC
MOJICTIbHBIC TPEACTABJICHUS I BBISIBICHUA XapaKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUUYECKUX PEAKIIHM.
ba3oBble ucciaeaoBarejabCcKue JeCTBUA:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHUSA BEUIECTB U XUMUYECKUX PEaKIIUM;

dbopMynIupoBaTh LIEIW W 3a7a4d HUCCIICIOBAHMS, MCIOJIb30BaTh IMOCTABJICHHBIC U
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CaMOCTOSTENbHO C(POPMYJIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 171 (JOPMUPOBAHUS THUITOTE3BI MO MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJIETh HABBIKAMH CAMOCTOATEIBHOIO TUIAHUPOBAHUA U TPOBEICHUS YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOMAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (QopMynHpoBaTh 000OIICHUS U
BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIECNOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

IpUOOPETATh ONMBIT YYCHUUECKOU HCCIIEIOBATEIBCKON U MPOEKTHOMN JEATEILHOCTH,
MPOSIBIIATH CITIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B ITIO3HAHUS.

Pabora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpMAUK (Hay4HO-NOMYyJsIpHas
JUTEepaTypa XMMHUYECKOTO COJIEp>KaHus, CIpaBOYHbIE MOCOOUs, pecypcbl MHTepHeTa),
aHAIM3UPOBaTh MH(OPMAIMIO PA3IMYHBIX BHJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIHpPOBATH 3aMPOCHI U IPUMEHATH PA3TMYHBIE METOJIbI ITPU MOUCKE U OTOOpE
nH(popmManuu, He0OXOIMMOM /JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OMPENEIEHHOTO TUIIA;

npuoOpeTaTb  OMNBIT  HCHOJB30BaHUS  HMH()OPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaNIbHYIO (opMy mpeacTaBiieHus UHPOpMauu
(cxemsl, rpaduKy, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM S3BIK B Kauye€CTBE CPEACTBA MPU pabOTe ¢ XUMHUYECKOU
uH(pOpMaIUE: TPUMEHSITh MEXKIpeAMETHbIC (PU3NUECKHEe U MAaTEMAaTUUECKUE) 3HAKU U
CUMBOJIBIL, (HOPMYJIbI, A00pEBHATYPBI, HOMEHKIIATYPY;

UCTOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEJCTBA
HarJISAHOCTH.

KoMMyHUKATHBHBIC YHUBEPCAJbHbIE YUeOHbIE IeliCTBUSA:

3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMbI B XOJ¢ AWAora HW/WIU
JUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYIMPOBATH CBOM MPEIJIOKECHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPE/ITIOKCHHOM 3a1a4u;

BBICTYIIaTh C TIPE3CHTAllMCH PE3yJIbTaTOB ITO3HABATCIIBHON  JCSATCIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITOJHCHHUH
XUMUYECKOTO DKCIIEPUMEHTA, TPAKTHYCCKOW pabdOThl 10 HCCICIOBAHUIO CBOMWCTB
M3y9acMbIX BEIIECTB, peajM3allK y4eOHOTO MPOEKTa W (POPMYyIUPOBATH BBIBOIBI IO
pe3ynbTaTaM MPOBEAEHHBIX MCCIECNIOBAHUNA TYTEM COTJIACOBAHUS TO3UIMH B XOJE
00CyX)eHusl 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbI€ YHHMBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUA

CaMOCTOSITENIbHO  IUIAHUPOBaTh M OCYIIECTBJISATH CBOK  TO3HABATEIHHYIO

NEeATEIBHOCTD, ONIPEACIIss €€ 1IeIU 1 3a1a91, KOHTPOJIUPOBATH U 10 MEPE HEOOXOTUMOCTH
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KOPPEKTUPOBATh MpEJlaraéMblii aJrOPUTM JEUCTBUN TNPU BBINOJHEHUH YUEOHBIX WU
HCCIIeIOBATEeNbCKUX 3a/lay, BhIOMpaTh Hambosee 3(PPEKTUBHBIN COCOO MX pEUICHHs C
y4€TOM IOJIy4E€HHS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIMIX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CaMOAHaIHM3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUHU B TTO3HAHUU SIBJICHUN MPUPOJBI, B JOPMUPOBAHUHU
MBILUIEHUS. U KYJbTYPBI JINYHOCTH, €€ (PYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAUMOM
JUIs peUIeHHs] MPAKTUYECKUX 3aJad M JKOJOTMYECKM OOOCHOBAHHOI'O OTHOILLIEHUS K
CBOEMY 37I0POBBIO U IPUPOIHON Cpene;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasl BKIKOYAET: OCHOBOIIOJIAraroIue
MOHATUSL (XMMUYECKHA AIIEMEHT, aTOM, JJIEKTPOHHAas O0O0JI0YKa aTroMa, MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas (opmyina
(pa3BépHyTas U COKpaliéHHas), MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIM 00bEM, yTIepoaHbII
ckeneT, QyHKIHOHAIbHAS IPyIIa, paauKal, U30MEpHUsl, U30MEPbI, TOMOJIOTHYECKUH P,
TrOMOJIOTH, YTJIEBOAOPOMABI, KHUCIOPOJA W a30TCOIAEP)KAILIWE COECIUHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnyeckux BeuiecTB A.M. ByTinepoBa, 3aKOH COXpaHEHHUsS] MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH; MUPOBO33pEHUECKHE 3HAHUS,
JeXalle B OCHOBE NMOHMMAaHUS NPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHUH,
(pakTONIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, IOJyYEHUH U OE30MaACHOM
WCIIOJIb30BAaHUM BAXXHEUIIUX OPraHUYeCKHX BEIIECTB B OBITY W MPaKTHYECKOM
NeSATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUM BBIABIATH XapaKTepHblE MpPHU3HAKUA TOHATUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOUIUE MOHATHS TPH
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALICHUI OPraHUYECKUX COEANHEHU;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUYECKYH0 CHUMBOJUKY  JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaméHHOW) Gopmy
OpPraHMYECKUX BEUIECTB M ypPAaBHEHUN XUMHYECKHX peakUui, U3roTaBIMBaTh MOJAEIU
MOJIEKYJl ~OpraHMYEeCKHMX BEHIECTB I WUIIOCTPAMM HUX  XHUMHYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAIIICKHOCTh U3yUYECHHBIX
OpraHUYEeCKUX BELIECTB M0 UX COCTABY U CTPOEHUIO K OMpeNeIEHHOMY KilacCy/TpyIie
COCIMHEHH  (YIJIEBOJOPOAbI,  KHUCIOPOA W  a30TCOJAEpXKAlllue€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHs), JAaBaTb MM Ha3BaHUS II0 CHUCTEMATHUYECKOMN
Homenkiatrype (IUPAC), a Taxke NpUBOAWTH TPUBHAJIbHBIC HA3BaHHS OTACIIBHBIX
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OpraHUYeCKUX BEHIECTB (ITUJICH, NPOIWJICH, AlleTHICH, STUJICHIJIUKOIb, TIUIEPUH,
¢denon, dopmanpaeru, aneTalbIeTU], MypaBbUHAs KHCJIOTa, YKCYyCHas KHCIIOTa,
OJICMHOBas KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a, (PYyKTO3a, Kpaxmall, IeIi0I03a,
[JIMIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIISITh BUABI XUMHUYECKOUW CBSI3U B OPTaHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHEHIE);

chOPMHUPOBAHHOCTh YMEHUS TPHUMEHSITh TMOJOKEHUS TEOPUU  CTPOCHHS
oprannveckux BemectB A.M. bytiepoBa st OOBSICHEHUS 3aBHCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTEICH PAa3IMYHBIX KJIACCOB OPTaHUYECKUX
BEIIIECTB (METaH, 3TaH, STWICH, MPOMNUJIEH, alleTueH, OyTaauen-1,3, MeTunoyTaaueH-
1,3, OeH307, METaHO], 3TaHOJ, STUJICHTJIMKOINb, TIUIEPUH, (EHOJ, aleTalbJIeTul,
MypaBbUHAas U YKCYCHasi KUCJOTBI, IJIIOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHAas
KHUCJIOTA), WUIIOCTPUPOBATh TE€HETHUUECKYI0 CBA3b MEXKAYy HUMH YpaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOYHUKH YTJIEBOIOPOTHOTO ChIPhS
(HedTh, MPUPOHBIIA ra3, yrojb), CHOCOObI X MEPEPAOOTKU U MPAKTUYECKOE IPUMEHEHHE
IPOJYKTOB MEPEPabOTKU;

c(hOpPMHUPOBAHHOCTH YMEHHI MPOBOJIUTH BRIUUCIICHUS TI0 XUMUUYECKUM YPaBHEHUSIM
(maccel, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peaKinHn);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIQJETh CUCTEMOH 3HAHUN 00 OCHOBHBIX METOJaX
Hay4YHOTO TO3HAHMUS, UCTIOJB3YEMbIX B XUMUU MPU U3YUYCHUH BEIIECTB U XUMHYECKUX
aBJeHUM (HaOMIO/IeHNe, U3MEPEHHE, IKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JJISI NPUHSATUSA PELICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpPMHUPOBAHHOCTh yMEHHUH COOMIOJATh TpaBWiIa TMOJIb30BAHUS XUMHUYECKOUN
MOCY101 U J1a0OpaTOPHBIM 000PYyI0BaHUEM, a TAKKE MpaBUiIa OOpaIeHus C BEIeCTBAaMHU
B COOTBETCTBUH C MHCTPYKITUSMHU TIO BBIMOTHEHUIO JTA00OPATOPHBIX XUMHUUECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTH YMEHUI TUTAHUPOBATH U BBHITIOTHITH XUMUYECKUMA IKCIIEPUMEHT
(mpeBpalnieHrss OpPraHMYEeCKUX BEIIECTB MPHU HArpeBaHUH, MOJy4YeHUE OTUICHA U
M3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMM OPraHUYECKUX BEIIECTB, ACHATYpaIUs
OCJIKOB TpU HarpeBaHHUM, IIBETHHIC PEaKIIMU OEJIKOB) B COOTBETCTBUM C MpaBUIaAMU
TEXHUKH O€30MacCHOCTH TMpu OOpallleHHMH ¢ BelEecTBaMU U J1abOpaTOpHbIM
o0opy0BaHUEM, MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO JKCIEpHUMEHTa B (opme
3alUCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIUA U (HOPMYJIUPOBATH BHIBOJLI HA OCHOBE
ATUX PE3YJbTaTOB;

cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  AaHAJIM3UPOBATH  XUMHUYECKYIO
uH(pOpPMAIIHIO, MTOTYyYaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpEJICTBA MAacCOBOW MH(POPMALIUH,
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WNHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIOATh IPABHIIA SKOJIOTMUECKU 1IeTIECO00pa3HOTO
NOBEACHUS B ObITY U TPYAOBOW AEATEILHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXarlolled NPUPOAHONU Cpellbl, OCO3HABAaTh OMACHOCTb BO3JECHCTBUS HA >KHUBBIC
OpraHU3Mbl OMPEENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHUMAas cMmbich nokazatens [1IK,
MOSICHATh HAa MpUMEpax CHocoObl YMEHBUIEHUS M MPEAOTBpPAUIEHUS HX BPEIHOrO
BO3JICCTBHS HAa OPTaHU3M YEJIOBEKA;

JUIsE  00YyYarolMXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0pPOBbS: YMEHHUE
IPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUIM;

JUISL CIICTIBIX U CIA0OBUISIIMX OOYUYaIONIUXCS: YMEHUE HCIOJIb30BaTh peabe(HO
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XumMuueckux (popmyi.

11 KUIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHUSI Kypca «OOIlas U HEOpraHUYecKas XUMUS
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTH MIPEICTABIICHUN: 0 XUMHUYECKON COCTaBIIAIOLIEH

€CTECTBEHHO-HAYYHOU KApTHUHBI MUpPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUHN IPUPOABI, B
(OpMUPOBAHMN MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYyHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOAMMOW MJId PEIICHUS NPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIue
MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIEKTPOHHBIC OPOUTAII ATOMOB,
MOH, MOJIEKYJla, MOJb, MOJISIPHBIH OOBEM, BaJE€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIICHUS, XUMHUYECKas CBs3b (KOBaJEHTHas, WOHHAs, MeETaJUIMYecKas,
BOJOPOJIHASA), KPUCTANIMYECKAs] pElETKA, THUIbl XUMHUYECKUX pEaKIHil, pacTBOp,
DJIEKTPOJIUTBI, HEJJIEKTPOJIUTHI, JJICKTPOJUTHYECKAsT JUCCOLMALUAS, OKUCIUTEIND,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON pEaKLUU, XUMUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TEOpHUsl AJEKTPOJUTHUUYECKON nuccouuanuu, nepuoandeckui 3akon ..
MenzeneeBa, 3aKOH COXPAHEHHUsI MACChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPALCHUS
SHEPIUU MPU XUMHUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CHMBOJNYECKUN SA3bIK XUMUH,
MHUPOBO33PDEHUYECKUE 3HAHUS, JICXKAIUE B OCHOBE IIOHMMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBE,
NOJIYYCHUH U O€30MaCHOM HCIOJIb30BAHUM BAKHEUIIUX HEOPraHUYECKHX BELIECTB B
OBITY M MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHblEe MPU3HAKH MOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBs3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATUS IIpU
OIIMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUN;

C()OPMUPOBAHHOCTb YMEHHMI HCIIOJIB30BATh XMMHMUYECKYKD CHUMBOJIMKY IS
COCTaBJIEHUs] (POPMYJI BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKLMM, CUCTEMATUYECKYIO
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HomeHkmarypy (IUPAC) w TpuBHanbHBIC Ha3BaHHS OTJACIBHBIX HEOPTaHUYCCKHX
BEIIIECTB (yrapHblii ra3, yriaekuCiblid ra3, aMMUaK, raléHasi u3BeCTh, HEraléHas u3BeCTb,
NUTHEBAS COJla, TUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUM OMNpPENeNsATh BaJCHTHOCTh WU CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHHUAX PA3IMYHOTO COCTaBa, BUJI XUMHUUYECKOU CBSI3U
(KkoBaJIeHTHasi, HOHHAsl, METa/UIMUecKas, BOJOPOJHAsA) B COCAUHCHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJIEKYJIIpHAs, HOHHAs,
METaNInYeCcKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJJICKHOCTh HEOPTraHUYECKUX
BEIIECTB MO HMX COCTaBY K OMNPEACIEHHOMY KIACCY/TPYIIE COCTUHEHHH (IIPOCThIC
BEIIECTBA - METAJUIbI M HEMETAJIbl, OKCHUIbl, OCHOBAaHUS, KHUCIOTHI, aM(OTEepHbIC
TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUN pacCKpbhIBaTh CMBICH mepuoaudeckoro 3akona J[.U.
MenpneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHUPOBAHHOCTh YMEHUW XapaKTE€PU30BaATh 3JIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHYECKUX D3JeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoil CHUCTEMBI XHUMHUYECKHX
anemeHToB J[.1. MenneneeBa, HCIOB3YsI MOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUE YpPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMHAYECKUX DJIEMEHTOB M MX COEAMHEHWHU IO mepuojaaMm u rpymnmam llepuonnueckon
CHCTEMBbI XUMHUYECKHUX dJ1eMeHTOB J/[.J1. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBA HEOPTAHMYECKUX BEIIECTB PA3JIMUHbBIX KJIIACCOB, TOATBEPKAATh CYIIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXIYy HEOPraHWUYEeCKMMH BEIECTBAMHU C TMOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh yMEHUS KIACCU(PUIUPOBATH XUMHUUYECKHE pPEaKIUu TI0
Pa3TUYHBIM MPU3HAKaM (YUCIIY U COCTaBY pPEearupyroiux BEIeCTB, TEII0BOMY Y eKTy
pEeaKIMK, N3MEHEHUIO CTETIeHEN OKHUCIICHUS DJIEMEHTOB, 00PaTUMOCTHU PEaAKITNH, yI4aCTHIO
KaTaJIn3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMI COCTABJISATh YPABHEHUS PEAKLIMA pPa3IUYHBIX THUIIOB,
TMIOJTHBIE M COKPAIIEHHBIE YPaBHEHHUS PEAKIIUi MIOHHOTO OOMEHA, YUYUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TU PEAKIIMU UIYT 10 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHHH  MPOBOJUTH  PEAKIUU,  MOJATBEPKIAIOITUE
KaueCTBEHHBIH COCTAB Pa3JIMUHBIX HEOPTAaHMYECKUX BEIIECTB, PACMO3HABAThH OIMBITHBIM
MyTEM UOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PAaCTBOPaX HEOPraHUYECKUX BEIIECTB;

chOPMHUPOBAHHOCT, ~ YMEHUW  pacCKpbIBATh CYIIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca ATHX
peakuuii;

c(hOPMHUPOBAHHOCTh YMEHHU OOBICHITh 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peaklMK OT Pa3IMYHBIX (DAKTOPOB; XapakTep CMENICHUS XMMHUYECKOTO pPaBHOBECHUS B
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3aBUCUMOCTH OT BHelIHero Bo3aeictsus (nmpunuui Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMUUIECKUE MPOIIECCHI, JICKAIIHNE B
OCHOBE TMPOMBIIUIEHHOTO TOJYYEHUsS CEpPHOM KHUCIOThI, amMMHuaka, a TaKxKe
c(hOpPMHUPOBAHHOCTH MPECTABICHNN 00 OOITUX HAYYHBIX MPUHIIAIIAX U IKOJIOTHUECKHUX
mpo0JIeMax XUMHUYECKOTO MTPOU3BOCTRA;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOAUTH BHIYUCICHUS C UCIIOJIH30BAHUEM MOHSITHS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», 00BEMHBIX OTHOIICHHUH T'a30B MPU XUMUICCKUX
peakIMsIX, MacChl BEUIECTBA UM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(dekTa
peaKIMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, MMPEBPAIICHIS U COXPAHCHHUSI
SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBWJIa TMOJB30BAaHUA XWMHYECKOUN
MOCYJI0M 1 J1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE IIPaBUiIa OOpaIEHUS C BEIIECTBAMHU
B COOTBETCTBUH C MHCTPYKIUSMU IO BBIMOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTH YMEHHM TIIAHUPOBATH M BBITTOTHATH XUMHUECKHI SKCTICPUMEHT
(paznoxeHue MepoKCHIa BOJOPOAa B MPUCYTCTBUU KaTallUu3aTopa, ONPECICHUE CPEebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO HHAWKATOPA, BIUSHUC PA3TUIHBIX
(hakTOpPOB Ha CKOPOCTh XUMUYECKON PEAKITUH, PEaKIINH HOHHOTO OOMEHA, KaueCTBEHHBIE
peakuuu Ha cyib(dar-, kKapOoHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHSI, pElICHUE
AKCIIEPUMEHTAIILHBIX 3a/1ad 1o TeMaM «Metamie»y u «HemeTamns») B COOTBETCTBUH C
paBUJIaMH TEXHUKH O€30MaCHOCTH MpU OOpAIIeHHH C BEIIECTBAMU U JIA0OPATOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIIEpPUMEHTa B (opme
3aMyuCH YPaBHCHHWA COOTBETCTBYIONIUX PEAKIUH U (HOPMYITUPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh  YMEHHH  KPUTHYECKH  aHAJIM3UPOBATH  XUMHYECCKYIO
uHbOpMAIMIO, TMOJIy4aeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CpEICTBa  MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

c(hOpMHPOBAHHOCTh YMEHUH COOIOAATH TIPaBUIa IKOJIOTHYECKH 1IEeTIECO00Pa3HOTO
NOBEACHUS B OBITY U TPYAOBOU JACATEIHHOCTU B IEJSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXKaloleld TPHPOAHOW CpEelbl, OCO3HABaTh OIACHOCTH BO3JECHCTBHUS HaA JKHUBBIC
OpraHU3MBbl OMpPENCIEHHBIX BEIIECTB, MOHUMAas cMbich moka3atens [1/IK, moscHsaTs Ha
npuMepax CrnocoObl YMEHBIICHUS W TMPEAOTBPAICHUS WX BPEIHOTO BO3JICUCTBHS Ha
OpraHU3M YeJIOBEKa;

JUIsT  OOYYaromuXCsi C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHUE
PUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECCTB K XHMHUYIECCKUX
SIBJICHUI;

JUTSL CJIETBIX U CIA0OBUIAIINX OOYYAIOIIMXCS: YMEHHUE HCIONIh30BaTh pelibeHO
TOYEUYHYIO cucTteMy o0o3HaueHut JI. bpaiins g 3anucu xumuueckux popmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Haumenosaunue
No KomuuecTBo OCHOBHBIE BUJIBI JIEATEILHOCTH
pa3zeiioB U TEM [IporpamMmmHoOe cojiepKaHue
/o 4acoB 00yYaroIIMXCs

y4eOHOTro MpeameTa

Pa3znes 1. TeopeTnyeckne OCHOBBI OPraHUYeCKOl XUMHH

1.1 [[IpeameT opraHuYecKoOi
xumuu. Teopus
CTPOCHUSI OPTaHUYECKUX
coenuHeHui A.M.

byTtieposa

3

[IpenMeT OpraHu4ecKoOr XUMHUH: €€
BO3HUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
[MOJIyY€HUU HOBBIX BELIECTB U
MaTepuasioB. Teopus CTpoeHUs
OpraHMYeCcKux coequHeHui A.M.
byTiepoBa, €€ OCHOBHBIE TIOJIOKEHUS.
CrpyktypHble (hOpMYJIbI OPTaHUUYECKUX
BEIIECTB. [ OMOJIOTHs, N30MepHsl.
XUMHUUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSAX: KPAaTHBIC CBA3U, O- U II-
CBSI3H.

[IpencraBnenue o kaaccupukanuu
oprannyeckux Bemects. HomeHnknarypa
OPTaHUYECKUX COCIUHECHUN
(cucteMarnueckas) U TPUBHAIbHBIC
HA3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEUIECTB.
JKCNMepUMEHTAILHbIE METOAbI

U3y4eHMsl BellleCTB U UX NMpeBpallleHuii:

PackpbIBaTh CMBICIT U3YyYa€MbIX MTOHSATHIA
(BBISIBJISITh MX XapaKTEPHbIE TPU3HAKH ),
YCTaHaBJIMBATh UX B3aHUMOCBS3b.
[[pUMEHSATh MONOKEHUSI TEOPUU CTPOCHHUS
oprannyeckux Bemects A. M. bytneposa
111 0OOBSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUSI.
crionb30BaTh XUMUYECKYH0 CUMBOJIUKY
ISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE¢HHOMN ) (OpMYJT OPTaHUYECKUX
BEILECTB.

OnpenensaTs BUIbI XUMHUYECKOW CBSI3U
(oIMHapHBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHHUSIX.

PackpbIBaTh poJIb OPraHUYECKON XUMHU B

MPUPOJIE, XapaKTEPU30BaTh €€
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* JleMOHCTpanuu:

- O3HaKoMJIeHHE ¢ oOpasiamMu
OpraHMYECKUX BEIIECTB U MaTEepraJlaMu Ha
X OCHOBE;

- OMBITHI IO NPEBPALLICHUIO OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu (IJIaBJICHUE,
oOyTJIMBaHUE U TOPECHUE).

- JIabopaTopHBIE OIBITHI:

- MOJICIIMPOBAHUE MOJIEKYJI OPraHUYECKHUX
BEILICCTB

3HAYEHHUE B )KU3HU YEIIOBEKA,
WJUTFOCTPHPOBATH CBS3b C IPYTUMH
HayKaMH.

HabmronaTh 1 OKUCHIBATh
TTEMOHCTPAIIMOHHBIE OTBITHI, POBOIUTD U
OTIMCBIBATH JTA0OPATOPHBIE OMBITHI U
MPaKTHYECKHUE PaOOTHI

Wtoro no pasneny

Paszneu 2. YrieBogopoasl

2.1

[IpenenbHbIE
YIJIEBOAOPOBI - AJIKAHbI

AJIKaHbI: COCTaB U CTPOECHUE,
rOMOJIOTMYECKHM psAa. MeTaH u 3TaH -
[IPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOMCTBA
(peakuuy 3aMeUIeHUs] U TOPEHUS),
HaXO0XJICHUE B IIPUPOJIE, ITOTYyUYECHHUE U
MpUMEHEHUE

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBISIBJISITH MX XapaKTEPHBIC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSITUS MPU ONMMCAHUM COCTaBa,
CTPOCHHUS U TIPEBPAICHUN OPTaHUYECKUX
COCUHCHUM.

2.2

HenpenenvHbie
YTJIEBOIOPO/BL: AJIKEHBI,
AJKAJUEHBI, aJIKUHbI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHM Psifl. DTUIIEH -
[MPOCTEUIINI ITPEACTABUTEIb AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKre 1 XUMUYECKHE CBOMCTBA
(peakiu TuIpUpPOBAHMS,
raJOr€HUPOBAHMS, THIPATALINH,

cnonb30BaTh XUMHYECKYIO CUMBOIIUKY
17151 COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (OpMyJT OPraHUYECKUX
BEILECTB.

Y cTaHaBNMBATh NPUHAIEKHOCTh
BEILECTB K OIPEICIEHHOMY KJIaccy
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OKHCIICHUSI ¥ TIOJIMMEPU3ALIUHN )
HaXO0XJICHUE B MPUPOJIC, TOTYYCHUE U
MIPUMEHECHHUE.

AnkanueHsl: OyraaueH-1,3 u
MeTWIOyTagueH- 1,3, XuMmuueckoe
CTPOCHHE, PEAKIUS MOJUMEpU3aInU,
MpUMEHEHHUE (VI CHHTE3a MPUPOJHOTO U
CUHTETUYECKOTO KayuyKa U PEe3UHBI).
AJKWHBI: COCTaB M 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
AIIETAJICH - MPOCTEHIINN PEICTABUTEND
AJTKMHOB: COCTaB, XUMHUYECKOE CTPOECHUE,
bu3nIeCKre 1 XUMUYICCKHE CBONCTBA
(peakiuu ruIpupoOBaHHS,
raJIOreHUPOBAHMS, THIpATAlIUA TOPCHUS),
HaXO0XJICHUE B MIPUPOJIC, MOTYyUCHHUE U
MPUMEHEHUE

2.3

ApoMaThdecKue
YTJIEBOIOPO/IbI

ApeHbl: OEH30J1 ¥ TOJIyOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYI,
bu3NYecKre 1 XUMUUYECKHE CBOMCTBA
(peaxkuuu rajJoreHUPOBaHUS U
HUTPOBAHMS ), TOTYYCHUE ¥ IPUMECHECHHE.
Bnusiaue OeH3051a Ha OpraHu3M YeJIoBeKa.

[' eneTnyeckas CBSI3b YTJIEBOAOPOIOB

YIJIEBOJOPOJIOB IO COCTABY U CTPOCHHUIO,
Ha3bIBaTh UX 10 CUCTEMaTHUYECKOM
HOMEHKJIAType; MPUBOJAUTH TPUBUAIIbHbBIC
Ha3BaHUS OTJICJIBHBIX MPEACTABUTEICH
YTJIEBOJIOPOJIOB.

Onpenenste BUAbI XUMUYECKOMN CBSI3U B
MOJIEKYJIaX YTIJI€BOIOPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu30BaTh COCTaB, CTPOCHMUE,
MpuUMeHEeHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA, Ba)KHEHIIIKE CITOCOOBI
[MOJy4YCHHUS TUITUYHBIX MIPE/ICTaBUTENICH
Pa3JIMYHBIX KJIACCOB YTJIEBOIOPOJIOB
(MeTaHa, 3TaHa, STWJICHA, alleTUJICHA,
Oyranuena -1,3, 6eH30i1a, TOIyOsa).
BbISIBISITh TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJIOPOIAMU U TTOATBEPKAATh €€
HaJIMYue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINI
C UCIIOJIb30BaHUEM CTPYKTYPHBIX

dbopmyiL.
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2.4

[TpupoIHBIC HCTOYHUKH
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Ipuponanslii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl iepepaboTKu He(TU: MEPEroHKa,
KPEKHUHT (TEpPMUYECKUH, KATaTUTHYECKUI).
[TpoaykTsl mepepaboTKu HEPTH, UX
PUMEHEHNE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBII yroiib U IpOIyKThI €T0
nepepadoTKy.

JKCIepUMeHTAJIbHbIE METObI
U3y4eHMsl BelleCTB U UX NMpeBpalleHuil:
* JlemoHCcTpanuu:

- kouiekuuu «HedpTe» u «YToiby;

- BuUaeodparmeHT «BynkaHuzanus
DPE3UHBD.

- JlaGopaTopHbI€ OMBITHI:

- KauyeCTBEHHOE ONpe/IeJICHUE yriepoaa 1
BOJZIOPO/Ia B OPTraHUYECKHUX BEIIECTBAX;

- 03HAKOMJIEHHE C 00pa3liamMHu IIacTMace,
Kay4yKOB U PE3UHBI;

- MOJEJIHMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U TaJIOr€HONPOU3BOIHBIX.
- IIpakTrueckue paboTHI:

Ne 1. [Tonryyenue sTuEHa U U3y4YEHHUE €TO
CBOWCTB.

XapaKkTepu30BaTh UCTOYHUKU
YTIIEBOIOPOJAHOTO CHIPBS (HEPTD,
NPUPOIHBIN ra3, yrojib), ClIOCOOBI MX
nepepaboTKU U MPAKTUYECKOE
PUMEHEHUE TIOy4YaeMBbIX POAYKTOB.
M crnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/IbI IO3HAHUS - IPOBE/ICHNE,
HA0JII0/IEHUE U ONUCAHUE XUMHUECKOTO
PKCIIepuMeHTa (J1a00paTOpHBIE ONBITH U
MpPaKTUYECKHUE PaOOThI).

CrnenoBaTh npaBuiiaM 0€3011acHOM
paboThI B J1a0OPATOPHUH MTPU
MCIIOJIb30BaHUU XUMUYECKOM MOCY/IbI U
o0opy/10BaHUs, a TAK)Ke MpaBUIaM
oOpallleHHsI C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKLUSAMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OTIBITOB U
MPAKTUUECKUX pabOT MO MOITYYECHHIO U
M3YYEHHUIO OPTaHUYECKHUX BEIIECTB.
[IpencTaBisaTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUN U IeaTh
BBIBOJIBI HAa UX OocHOBE. [IpoBOANTH
BBIUHCIICHUS JIJIs1 OTIPEIeTICHHUS
MOJIEKYJISIPHOUM (OPMYJIIBI OpTaHHYECKOTO
BEIIECTBA, [0 YPABHEHUIO XUMUYECKON
peaxIuu.
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» PacuérHurle 3amaun:

- OIpEACIICHUE MOJICKYISIPHON (OPMYIIBI
OPraHUYECKOT0 BENIECTBA IO MACCOBBIM
JTOJIIM aTOMOB XUMHYECKHUX 3JICMEHTOB;

- Pacy€Thl 110 YPAaBHEHUIO XUMHYECKOU
pEaKInU

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO MTO3HABATEIIHHYIO
NesITeTIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B TPYIIOBOM y4eOHOi

e TENBHOCTH

Wtoro no pazneny

13

Paznen 3. Kuciiopoacoaep:kaimue OpraHm4ecKue coeIuHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHOJI, XUMHYECKOE CTPOCHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peakuuu ¢ aKTUBHBIMU METaJllaMH,
rajoreHOBO0PO/IaMH, TOPEHHE),
npruMeHeHne. BoopoaHas cBs3b.
du3noIornyeckoe JAeUCcTBUE MEeTaHoJIa U
ATaHOJIa Ha OPTaHW3M YeJIOBEKa.
MHOroaTroMHbIE CIIUPTHI: ITUJICHTJIMKOJb
Y TJALEPUH, XUMHUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMHUYECKUE CBONCTBA
(B3auMOACICTBHE CO MIETOUYHBIMU
MeTalIaMH1, KadeCTBEHHAs PeaKkIvs Ha
MHOTOAQTOMHBIE CIIUPTHI).
DU3NOIOTHYECKOE IEUCTBUE HA OPraHU3M
yenoBeka. [[pumMeHenue riauuepuHa u

OTUJICHITTMKOJIA.

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN
(BBISIBIIATH MX XapaKTEPHbBIC TPU3HAKH ),
YCTaHaBJIUBATh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIHE
MOHSITUS MPU ONMMCAHUM COCTaBa,
CTPOCHHUS U TIPEBPAIICHUN OPTaHUYECKUX
COCIUHCHUM.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (OpMYJT OPraHUYECKUX
BCILIECTB.

Y cranaBiIMBaTh MPUHAIICKHOCTD
BEILIECTB K OIPECIICHHOMY KJIaccy Mo
COCTaBY U CTPOCHUIO, Ha3bIBATh UX IO
CHUCTEMATHUYECKOW HOMEHKIIATYpPE;
[PUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI, GU3HICCKUE
U XUMHUYECKHE CBOMCTBA (DeHOIA.
TokcuunocTh (heHouna, ero
dbu3HoNIOTHYECKOE IEHCTBHE HAa OPTaHU3M
yenoBeka. [Ipumenenue gpenomna

3.2

AJIbIETHIBI.
KapOoHOBBIE KHCIIOTHI.
CrnosxxHblie 3¢upb

AbIeTHabl: (HOPMaITbICTH |
aleTaNbICTU], XHMUYECKOE CTPOCHUE,
bU3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakIu OKUCJICHHSI U BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKITNH ), TIOTyUEHUE U
MpUMEHEHUE.

OaHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIC
KHCIIOTBI: YKCYCHAsI KHCIIOTa, XUMUYECKOE
CTpoeHHE, GU3NIECKUE U XUMHYECCKHE
cBoMcTBa (00ITMEe CBOMCTBA KUCIIOT,
peakius dTepuduKanum), moaydeHue u
npumeHeHue. CTeapruHOBas U OJICHHOBAs
KHCJIOTBI KaK TIPEICTABUTEIIA BBICIITHX
KapOOHOBBIX KUCJIOT. MbliIa KaK coJn
BBICIITNX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE
JIEUCTBUE.

Crnosxnble 2UpPHI KaK IPOU3BOTHBIE
KapOOHOBBIX KUCJIOT. [ MIIPOIIN3 CITOKHBIX

nupoB. Kupsl kak

OTJIECJIbHBIX MIPEACTABUTEIICH
KHCJIOPOACOIEPKAIIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHUe, GU3MIECKUEC U XUMUICCKUE
CBOICTBA, Ba)KHEHIIIHE CITOCOOBI
[MOJTYYEHUS] TATUYHBIX MPECTaBUTENCH
PaA3JIMYHBIX KJIACCOB
KUCJIOPOACOIEPKALIUX COCTUHEHUIN
(MeTaHoa, 3TaHOJIA, TIIUIEpUHA, (eHoa,
dbopmaibieruaa, aleraibaerua,
YKCYCHOM KMCJIOTBI, ITTFOKO3bI, Caxapo3bl,
KpaxMalia, 1eJITI0JI03b1); BBISBIISITh
F€HETUYECKYIO CBA3b MEXK1Y HUMH U
MOATBEPKIAATh €€ HATMYne YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI
C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmy.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAYCHUE JJIS
PKU3HEJEATEIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OIIAaCHOCTH BO3ICUCTBHUS HA
PKWBBIE OPTaHU3MbI OIPEEICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHATH Ha

puMepax CrocoObl YMEHbIIEHUS
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[TPOU3BO/IHBIE INIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCJIOT. ['HIpoIIN3 )KUPOB

3.3

YTrineBoabsl

VYTIIeBOIBI: COCTAB, KJIACCU(PUKAIIUS
YTJIEBOJAOB (MOHO-, TU- M TIOJIUCAXaPHU/IBI).
['1r0K03a - mpocTenmmii MOHOCaXapu:
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
dbu3nIecKre 1 XMMUYECKHE CBONCTBA
[JIFOKO3BI (B3aUMO/JICUCTBUE C
ruapokcugom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepebdpa(l), BoccTaHOBIIEHHE, OPOKECHUE
[JIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJTb B )KU3HEICATEIILHOCTH OpraHn3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
U30Mep TITFOKO3BI.

Caxapo3a - IpeJCTaBUTENb TUCAXapHJIOB,
THJIPOJIN3 Caxapo3bl, HAXOXK/ICHNE B
pUpoC U npuMeHenne. Kpaxman u
[IEJITI0103a KaK MPUPOIHBIC TOJIUMEPHI:
CTpOEHHE Kpaxmaja U IeJUTF0I03bI,
(bU3MYECKUE U XUMUYCCKHUE CBONCTBA
Kpaxmaia (THAPOJIH3, KadeCTBEHHAS
PEAKIINS C HOJ0M).
IKCIEePUMEHTAIbHbIE METO/IbI
M3y4eHHsl BeleCTB U UX NMpeBpalleHuii:

U TIPEIOTBPAIICHUS UX BPETHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA.
lcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS - IPOBEJICHUE,
HAOJFOICHUE W ONTUCAHNE XHMHYECKOTO
hKCTIepUMeHTa (J1a00paTOpHBIE ONBITH U
MpaKTUYECKUe paboThI).

CnenoBath npaBuiaM 0€30MacHOM
paboThI B JIa0OPATOPUH TIPU
MCITOJIb30BAHUN XHMHYECKOU ITOCY Bl U
000Opy0BaHUs, a TAKKE MPaBUIIAM
oOpallleHHsI C BEIeCTBaMH B
COOTBETCTBUH C HHCTPYKITUSMH
BBITIOJIHEHUS TAOOPATOPHBIX OMBITOB U
MPaKTUIECKUX PAOOT MO MOTYICHHUIO U
N3YUCHUIO OPTaHUYECKUX BEIIECTB.
[IpeacTaBisiTh pe3yabTaThl SKCIIEPUMEHTA
B (hopme 3amnucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIIUI U JENIaTh
BBIBO/IBI HA UX OCHOBE. [IpoBOIUTH
BBEIYHMCIICHUS JIJIS1 OTIPEICTICHUS
MOJICKYJIIPHOM (POPMYJIBI OPTAaHUIECKOTO
BELIECTBA, 10 YPABHEHUIO XUMUYECKON
peakiu. CaMOCTOSATEIHHO TIAHUPOBATH
U OCYIIECTBJISITH CBOIO TTO3HABATEIILHYIO
NesSATEeIbHOCTh; MPUHUMATh AKTUBHOE
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« JTaGopaTopHbIE OMBITHI:

- TOpPEHUE CIHUPTOB;

- B3aMMOJICHCTBHUE IIMIIEPUHA C
runpokcuiom meau(Il);

- KaueCTBEHHBIEC PEaKIUU aJIbJICTU/I0B
(OKHCIIEHNEe aMMHUAaYHBbIM PacTBOPOM
okcujia cepedpa u ruapokcuaom meau(Il));
- B3aUMOJICHCTBUE KpaxMaia ¢ HOJIOM.

- IlpakTnueckue pabOThI:

Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

- PacuérHurle 3agaun:

- ompeneneHrue MOJEKYISIPHOU HOPMYIIbI
OpPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
TOJISIM aTOMOB XUMUYECKUX 2JIEMEHTOB U
mo Macce (00beMy) IPOYKTOB CTOPaHHUS;
- PacuéThl 10 YPABHEHHUIO XUMUYECKON
peaxkuu

y4acTHE B IPYNIOBON y4eOHON
1EATEIIBHOCTH

Hroro no pasneny
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Pa3znea 4. A3oTcoaep:Kaliue OprannyecKmue

CoeaANHCHUA

4.1

AMUHBI.
AMUHOKHCIIOTBI.
benku

3

AMMHBI: METUJIAMHH - IPOCTEHIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOEe CTpOeHHE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA (peaKkuu

(BBISIBIIATH UX XapaKTEPHbIC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BATh

PackppIBaTh CMBICIT U3y4a€MbIX TTOHATHU
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C KUCJIOTAMH U TOPEHUS), HAXOXKICHUE B
Mpupojic. AMUHOKUCIIOTHI KaKk
aM(pOoTepHbIC OpraHUYECKUE COCAUHECHHUS.
DU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MPUMEPE TIIUIMHA).
buosiornueckoe 3Ha4eHUE aMUHOKHUCIIOT.
CuHTe3 MenTUa0B.

benku Kak NpUpOIHbIE MOJTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenKoB. XMMHYECKHE CBOMCTBA
OEJIKOB: TUIPOIU3, JeHATYpaIlus,
KaueCTBEHHbBIEC PEaKLIUU Ha OCJIKU.
JKCNepUMEHTAbHbIE METOAbI
U3yUYEeHHUS BeleCTB M UX NMPeBPAIICHUI:
* JleMOHCTpanuu:

- JieHaTypanus OeJIKOB IIPU HarpeBaHUU;

- IIBETHBIE PEaKINU OCIKOB

COOTBETCTBYIOIIUE MMOHITUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U
[peBpaIICHU OpraHuYeCKUX
COCIMHCHMUM.

M cronp30BaTh XUMHUYECKYIO CUMBOJIUKY
71 COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaniéHHom) opMyJ1 OpraHMIeCKUX
BEIICCTB.

OnpenensaTs NPUHAIICKHOCTD BEIIECTB K
OITPEJICJIEHHOMY KJIACCY IO COCTABY U
CTPOEHHUIO, HA3bIBATh UX IO
CHCTEMaTUYECKON HOMEHKJIATYPE;
[MPUBOJAUTH TPUBUAIIBHBIE HA3BAHUS
OTJEIIbHBIX MPEICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MpuUMeHEeHUE, (PU3NIECKUE U XUMUYECKUE
CBOICTBA, Ba)KHEHIIIHE CITOCOOBI
[MOJy4YECHHUS TUITUYHBIX MIPEICTABUTEIICH
a30TCOJIEPKAIMX COCTUHEHUN
(MeTHIaMHUHA, TIINIKAHA, OEJIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB; MOSCHATH Ha
MpuMepax 3HaAUCHUE OCIIKOB IS

OpraHu3Ma 4C€JIOBCKaA.
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crionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TI03HAHUS - HAOII01AaTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBIIATH CBOO MI03HABATEIBHYIO
N1EATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHOH
NesATETbHOCTH

Wtoro no pazneny

3

Pa3znet. S. BeicokomoJiekyJis

HbI€¢ COCANMHCHUA

5.1

[InacTmacchl.
Kayuyku. Bosiokna

2

OCHOBHBIE IOHATHSI XUMUN
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEHSIA
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAVMHEHUH - ITOJMMEpPU3ALUs U
MOJIMKOH ICHCALIUS.

[[nacTMacchl (MMOIUATUIIEH,
MOJIATIPONIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHblil u
CHUHTETUYECKHUE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN U U30MPEHOBBIN).
BosokHa: HaTypasbHbIE (XJIOMOK, HIEPCTh,
MIEJIK ), UICKYCCTBEHHBIE (aLI€TaTHOE
BOJIOKHO,

Bitaners n3y4aeMbIMA XUMUYECKUMHU
MOHATHUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX IIOHATUN U IPUMEHATD OTU
MTOHATHS TIPU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYISIPHBIX
OpPraHUYECKUX BEILECTB, 151 OOBSICHEHUS
OTJIEJbHBIX (DAKTOB U SBJICHUM.

M cronb30BaTh XUMHYECKYO CHMBOJIMKY
TSI COCTABJICHUSI CTPYKTYPHBIX (hOpMYyIT
BEILICCTB U YPABHEHUM PEaKLUN
[TOJIMMEPU3ALUU U TTOJIMKOHCHCALINH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOICTBa Kay4yKOB, HauboJee
pacIpOCTPaHEHHBIX BUIOB IIJJaCTMACC,
BOJIOKOH; IPUMEHEHHE
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BHCK03a), CHHTETUYECKHE (KalpoH U
J1aBCaH).

JKCIePUMEHTAIbHbIE METObI
M3y4eHMs BeleCTB U UX NMpeBpaLleHuil:
* JlemoHCcTpanuu:

- 03HAaKOMJIEHHE C 00pa3aMu MPUPOAHbBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB

B PA3JIMYHBIX OTPACIsX.
lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TI03HAHUS - HAOII01AaTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
PKCIIEPUMEHT

HToro mo pasneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC

Haumenosaunue

KonuuectBo OcHOBHBIE BUBI ICATEIILHOCTH
Ne m\it pa3ziesioB U TeM [IporpammHoe coaepkanue
4acoB 00yJaronuxcst
y4eOHOro MpeameTa
Paznen 1. Teopernueckne 0CHOBbI XUMUM

11

CtpoeHue aToMOB.
[leproanyeckuii 3aKOH
u [lepuoanyeckas
CHCTEMa XMMHUYECKUX
PJIEMEHTOB

J1.11. MenneneeBa

3

Xumudueckuii anemMenT. AtoM. CocTtaB
aToMa, U30TOIbI. DJIEKTPOHHAs 000JI0UKA.
DHEepreTUuYecKrue YpoBHH, IOAYPOBHHU.
ATOMHBIC OpOHTay, S-, p-, d-, f-
nieMeHThl. OCOOCHHOCTH pacipeacIeHus
PIICKTPOHOB IO OPOUTAJISIM B aTOMax
MaJIbIX U OOJIBIITUX MEPUOJIOB.
DeKTpOoHHAs KOH(PUTypaIys aTOMOB.
[leprnonnueckuii 3akoH u [lepuoguueckas
CHCTEeMa XUMHUYeCKHuX 3yeMeHToB JI. U.
MenpeneeBa. CBsi3b IEPUOIUUECKOTO
3akoHa U [lepronueckon CUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOPUEU CTPOEHUS ATOMOB.
3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
MMHU MPOCTHIX U CJIOKHBIX BEIIECTB 10
rpyIaM 1 nepuoaam. 3HaueHHue
MEePUOIMUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKAX

PackpbIBaTh CMBICIT N3yYa€MbIX MTOHSATHI
(BBISIBJISITh MX XapaKTEPHbIE TPU3HAKH ),
YCTAHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICT NEPUOAUYECKOTO
3akoHa J[. 1. MenneneeBa u
IEMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOILYI0, 00BSICHUTEIIbHYIO
U IPOTHOCTUYECKYIO (PYHKITUH.
XapaKkTepU30BaTh JICKTPOHHOE CTPOCHHUE
aTOMOB XMMUYECKUX JIeMEHTOB 1-4
[EPUOJIOB, UCTIOJIB3Ys OHATHUSA S-, P-, d-
PIIEKTPOHHBIE OPOUTAIIN, YHEPTETUUECKUE
ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHYECKHUX
DJIIEMEHTOB U UX COCJIMHEHUM 10
nepuoam u rpynnam [lepuoanyeckon
cucrtemsl /1. . Menaeneena
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snemeHToB [[.11. MenaeneeBa B pa3BUTUH
HAYKHU.

JKCIepUMEHTAJbHbIE METOAbI
HU3Yy4YeHUs BelIeCTB U UX NpPeBpPallleHU:
* JleMOHCTpanuu:

Buael Tabaun «Ilepuoaudeckas cucrtema
XUMUYECKHUX 31eMeHTOB J1.1.
MeHeieeBay

1.2

CrpoeHne BemecTsa.
MHoroo6pasue
BEILECTB

Ctpoenue BeniecTBa. XUMUYECKas CBSA3b.
Bupl (KoBajieHTHAsI HETIOJSIpHAS U
MoJIsIpHAasA, MOHHAS, METAJNINYEeCcKasi) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKIenTOpHBIN). BogopoaHas cBs3b.
BaneHTHOCT®D.
DJIEKTPOOTPHULIATEILHOCTh. CTENEHb
okuciieHusi. KaTHOHbBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aKOH
[MOCTOSIHCTBA COCTAaBA BEILIECTBA. THUIIbI
KPUCTAUTMYECKUX PEIIETOK U CBOMCTBA
BEIICCTB.

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbie pacTBOphl. KonnuecTBeHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBast
110J1s1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBICH U3y4a€MbIX MOHATHN
(BBIACIATH UX XapaKTEPHBIC MPU3HAKHN) U
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUHT
COCTaBa U CTPOCHMUS BEIIECTB, JJIs
0OBSICHEHUS OTACIbHBIX (PAKTOB H
SIBJICHHUH.

OrnpenensaTs BUAbI XUMUYECKON CBSI3U
(KOBAJICHTHOM, MOHHOM, METAJTTHYECKOM,
BOJIOPOJHOM) B COCTMHEHUSX; THIT
KPUCTAJTHYECKON PEIIETKH KOHKPETHOTO
BeniecTBa. OnpenensTe BAJICHTHOCTh U
CTEIICHb OKMCJICHUS XUMHYSCKHX
PJIEMEHTOB B COCIMHEHUSX PA3IUIHOTO
coctaBa. [I[poBOUTH BEIYUCIICHUS C
HCIIOJIb30BAHUEM ITOHSITHS «MacCOBast
T0JIs1 BEIIIECTBA B PACTBOPEY.

BJ'IaI[eTB N3y4aCMbIMHU XUMHWYCCKNMU
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Knaccugukanus HeOpraHMuecKux
coenuHenui. HomeHnkmnarypa
HEOPraHUYECKUX BEILECTB.
JKCIEepUMEHTAJIbHbIEC METObI
M3y4eHMs BeleCTB U UX NMpeBpaLleHuil:
* JlemoHCcTpanuu:

- MOJIEJIM KPUCTAJUTMYECKUX PEIIETOK.
* PacuérHeble 3anaun:

- pacyeThbl C UCIOJIb30BAHUEM TTOHITHS
«MaccoBasi J10J151 paCTBOPEHHOTO
BEILIECTBA»

[TOHATUSMH.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PEAKIMU OT PA3ITUYHBIX
(hakTOpOB.

Onpenensatb XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH
OT BHEIIHEro Bo3aencTBUs (mpuHIuI Jle
[atenbe). CocTaBiATh ypaBHEHUS
pEaKLMi pa3InYHbIX TUIIOB; IIOJIHBIE U
COKpAIlEHHbBIEC YPABHEHHUSI PEAKLIAN

1.3

XHUMHUYECKHE PCaKIUU

Xumnueckas peaxiusi. Knaccuduxanus
XUMHYECKUX PEAKIIMI B HEOPTraHUYECKON U
OpraHWYECKON XUMHUH. 3aKOH COXPAHECHHS
MACCBhI BEILIECTB; 3aKOH COXPAaHEHHUS U
MPEBPAIIEHUS SHEPTUU NMPU XUMUYECKUX
pEAKLHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3nu4HbIX pakTopoB. OOpaTUMBbIE
peakunu. XMMUYECKOE PABHOBECHE.
@DakTOpBbI, BIUAIOIIME HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [IaTenbe.
DIIEKTPOIUTHYECKAS] TUCCOLIUAIUA.
CuitbHBIC 1 cl1a0ble 25IeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAS,
HEUTpalibHasl, IeT0YHas. BogopoaHbii

MOHHOTO OOMEHA, YYUTHIBAs yCIOBUA,
MPU KOTOPBIX ATU PEAKIIUU UIYT J10
KOHIIA.

M crnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS - IPOBEJICHUE,
HAOJIOICHUE U OMTUCAHNE XUMHUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC U
1a00pATOPHBIE OMBITHI, TPAKTUUECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIINI
WOHHOTO OOMEHA, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CremoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py1I0BaHUEM.

[IpencraBisiTh pe3ynbTaThI
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noka3zarenb (pH) pactBopa. Peakiuu
MOHHOTO OOMEHA B OpTraHUYEeCKOH U
HEOPTraHUYECKON XUMHUH.
OKHCIUTETFHO-BOCCTAHOBHUTEIILHBIE
peakmmu. [TorsTre 006 eKTpOIH3E
pPacIuIaBOB M pacCTBOPOB COJIEH.
[IpuMeHeHue HIeKTPoIn3a.
IKCIEePUMEHTATbHbIE METObI
U3y4eHHsl BelleCTB U UX NMpeBpalleHuii:
* JleMOHCTpanuu:

- pa3ioXeHue MepoKCHIa BOJAOPOa B
MPUCYTCTBUH KaTaJIH3aTOPA.

« JJaGopaTopHbIe OMBITHI: - TPOBEACHUE
peakIuii HOHHOTO 0OMEHa;

* OmpenesieHrue CPeIbl paCTBOPOB BEIIECTB
C TIOMOITLI0 YHUBEPCATBHOTO HHIUKATOPA.
* IIpakTHueckue paboTHI:

No 1. BnusiHue pa3nu4HbixX (PaKTOpoB Ha
CKOPOCTh XUMUYECCKOM peaKInu.

* Pacuérnnle 3amauu:

- pacdeThl IO YPaBHEHUSAM XUMHUYCCKUX
pEaKInii, B TOM YHCIIE TEPMOXUMUYECKUE
pacyEThI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlCU YPABHEHUN COOTBETCTBYIOIINX
PEaKLUUM U JeaTh BBIBOJbI HA UX OCHOBE.
[[pOBONTH BBIYUCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIUI, B TOM YHCIIE
TEPMOXUMUYECKNE PACUETHI

Hrtoro no pazneny

13
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Pasznes 2. Heopranuyeckasi Xumus

2.1 Meramuisl

6

Mertainel. [lonoxeHne MeTanos B
[lepuonnueckoi cucteMe XUMUYECKUX
piieMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
OO6mue pu3nyeckue CBOMCTBa METAJIJIOB.
[IpruMeHeHnEe METAIIIIOB B OBITY, IPUPOJIC U
TexHuke. CIUiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI PSJT HATPSKEHUIM
MeTasuioB. O0me crnocoObl MOIYYeHUS
MetauioB. Kopposus metaioB. CriocoOsl
BAIUTHI OT KOPPO3UH.

OO011ast XxapakTepUCTUKA METAJIIOB
rinaBHbIX noarpyni (IA-rpymma, HHA-
rpynna) [lepuoguueckoil cuctemsl
XUMUYECKUX 3JIEMEHTOB. AJIFOMUHUI.
AM@oTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO0mast xapaKTepUCTHUKA METaJIOB
no6ouHbix noarpymi (b-rpymnm)
[leproauyeckoil CUCTEMbI XUMUYECKHUX
PIIEMEHTOB: MEJlb, IIMHK, XPOM, JKEJIe30.
BaxHenmue coeIMHEHNUS METAII0B
(OKCHIBI, TUAPOKCHUIBI, COJIH).
JKCIepUMeHTAIbHbIE METO/IbI
U3yUYeHHUS BelleCTB M UX NMpeBPallleHHUii:

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBLACIISITH UX XapaKTEPHBIC MPU3HAKH) U
[PUMEHSITh 3TU TTOHSATHUS MPU OMTUCAHUU
COCTaBa U CTPOCHMUS BEIIECTB, JJIA
O0OBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUH.

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHCHHUH CBOMCTB DJICMEHTOB -
METaJVIOB M UX COCMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB U TIOJIOKEHUSI B
[leproauyeckoi cucTeMe XUMUYECKUX
hiaemeHToB [l. 1. MeHnpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYCSCKHE CBOMCTBA METAJIIOB, UX
BAKHEUIINX COCIUHEHHM, TOATBEPKIAs
DTO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;
[MPYMEHCHUE METAJUIOB B PA3JIMUHBIX
00J1aCTaX, a TAK)KE HUCIIOJIL30BAHUE UX IS
CO3/IaHUsI COBPEMEHHBIX MaTEpHUAJIOB U
TCXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIIMTEI METAJIJIOB
OT KOPPO3HH.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-
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* JleMOHCTpanuu:

- KOJUIeKIusl «MeTajuibl U CIIaBbI».

« JJaGopaTopHbIE OMBITHI:

* B3aUMOJICUCTBUE TUAPOKCUIA
AJTIOMHUHUS C PACTBOpPaMU KUCJIOT U
IeI04EH;

* KayeCTBECHHBIC PEAKIIMM Ha KATHOHBI
METaJJIOB.

* IlpakTuueckue pabOTHI:

No 2. Penienue sKcrepuMEHTaIbHBIX 33/1a4
1Mo TeMe «MeTauib».

» PacuérHble 3aaun:

- pacueThl Macchl (00beMa, KOJIMUeCTBa
BEIIICCTBA) MPOAYKTA PEAKIIUM, €CITH OJTHO
13 BEILIECTB JIaHO B BHUJIE pacTBOpaA C
OIPEJICIIEHHOW MAacCCOBOU J0JIEH
PACTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEJBHBIX PEAKIUN
[MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
Oamanca 3Tux peakiuid. [IpoBoauTh
PEAKINH, TOATBEPKIAOIINEC
XapaKTEPHbIE CBOWCTBA U3y4aeMbIX
BEIIECTB, PACTIO3HABATH ONBITHBIM ITYTEM
VOHBI METAJUIOB, IIPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax.

M cnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS - IIPOBEJICHUE,
HaOJII0/ICHUE U ONMHCAHUE XUMUYECKOTO
DKCTIIEPUMEHTa (IEMOHCTPALIUOHHBIC U
1a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboTHI).

[IpencTaBiATh pe3yJabTaThl XUMAYECKOTO
PKCIIEpUMEHTa B (popme 3amnucu
YPAaBHEHUM COOTBETCTBYIOLIUX PEAKLIUI U
J1eJ1aTh BBIBOJIBI HA KX OCHOBE.
CiienoBaTh npaBUJiaM MOJIb30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000pyI0BaHUEM.

[[poBOINTH BHIYMCIICHUS 110 YPABHEHUSIM
XUMUYECKUX peakiuii. CaMOoCTOSTETbHO
[JIAHUPOBATH U OCYILIECTBIISATH CBOIO

IMO3HABATCIIbHYIO
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IESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPyNIoBOi yueOHOU
EeATEIIbBHOCTH

2.2

Hemeramel

Hewmeramnel. [1onoxeHre HEMETAIIOB B
[leproauyeckoi cucTeMe XUMUYECKUX
hinemenToB /.M. MeHpeneeBa u
OCOOEHHOCTH CTPOCHHS aTOMOB.
dusnyecKue CBOMCTBa HEMETAIIIOB.
AJIJTOTPOITHSI HEMETAJIOB (Ha IpUMeEpe
KHCJIOpOa, cephl, hochopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepona u kpemuus ). OKCUIBI
HeMmeTauioB. Kucnopoaconepxamne
KUCJIOTHI. BOJOpoHbIE COeAMHEHUS
HEMETAJLIOB.

IKCIepUMEHTAJbHbIE METOAbI
U3yUYEeHUS BelleCTB U UX
npeBpameHnn.*

» JleMOHCTpauu:

- 00pa3iibl HEMETAJIIOB;

- B3aUMMO/JICMICTBHE MEJIH C a30THOU
KUCJIOTOM Pa3JIMYHON KOHLICHTPALIUH.

- JlaBopaTopHbie OTBITHI:

- KAUECTBEHHBIE PEaKI[M1 Ha aHUOHBI U
KAaTUOH aMMOHHUSI.

PackpbIBaTh CMBICH U3y4a€MbIX MOHATHN
(BBLIETATH UX XapaKTEepHbIE MPU3HAKU) U
[IPUMEHATH 3TH MOHITUSA MPU OMTUCAHUH
COCTaBa U CTPOCHHUS BEIIECTB, JJIA
O0OBSCHEHUSI OTACIbHBIX (PAKTOB U
SIBJICHUU.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB HEMETAJUIOB M UX
COEIMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U NOJIOKEHUS B [leprnoguyueckoit
CUCTEME XUMHUYECKHX 3JIeMeHTOB /JI. M.
Menpeneena.

XapakTepru30oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAIIJIOB, UX
BAKHEMIINX COCAUHEHUM, TTOATBEPKIASL
ATO ONKCAHUE MPUMEpPAMH YPaBHECHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA.
XapakTepu30BaTh BIUSHUE HEMETAJJIOB U
WX COCIMHEHUN Ha KUBBIC OPraHU3MBbI;
OTUCHIBATH MPUMEHEHUE B PA3JIMUHbBIX
00JacTsIX MPAKTHUECKON JEATeITLHOCTH
YEJI0BEKA.
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* [IpakTHueckue pabOTHI:

No 3. Pemienue skcrepuMEHTaIbHBIX 33/1a4
mo TeMe «HemeTaminny.

» PacuéTHbIe 3a1aUM:

- pacueThl MacChl BEIIeCTBA UM 00beMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MACCE WM 00BEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKI[MU BEIIECTB;
pacueThl Macchl (00beMa, KOJIMUeCcTBa
BEILIECTBA) IPOJIYKTOB PEAKIIUU, €CIIU OJHO
13 BEILIECTB UMEECT MPUMECH

[loaTBEpKOaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY
HEOPTaHUYECKUMU BEILIECTBAMU C
[MOMOIUIBIO YPABHEHUI COOTBETCTBYIOIIHNX
XUMHYECKUX PEaKIUH.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUN
[TOCPEACTBOM COCTABIICHHS JJIIEKTPOHHOTO
Oananca stux peakuuii. [[poBoauTh
PEAKINH, TOATBEPKIAOIINEC

2.3

CBs3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u opraHu4ecKue
kucaoTel. Heopranmueckue u
opraHuyeckue ocHoBaHus. AMdOTepHbIE
HEOPraHUYECKHE U OPTAaHUYECKUE
coenuHeHus. I’ eHeTnueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEIIECCTB

XapaKTEepHbIE CBOMCTBA U3Y4aeMBbIX
BEILICCTB, PACIIO3HABATH ONBITHBIM ITYTEM
AQHHUOHBI, IPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

M crionb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHUA - IIPOBEICHUE,
HaAO0JII0/IEHUE U ONMCAHUE XUMHUECKOTO
HKCIIEpUMEHTA (IeMOHCTPALlMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATh pe3yabTaTbl XUMAYECKOIO
DKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOIIUX PEAKLIUI U
[1eJ1aTh BBIBOJIBI HA UX OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU Mocy10i 1 1a00paTOpHBIM
00opyI0BaHUEM.

[IpoBOAUTH BBIYMCIIEHUS 110 YPABHEHUSAM
XUMAYECKUX peakuuid. CaMOCTOSTEIbHO
[JIAHUPOBATH U OCYILIECTBIIATH CBOKO
[M03HABATEIIbHYIO AEATEIbHOCTD;
MMPUHUMATh AKTUBHOE Y4aCTHE B
rpyNIoBoi y4eOHOU AeSTEIbHOCTH

Wtoro no pazneny 17
Paszngea 3. XumMus v :Ku3HbL
3.1. XuMus " KU3Hb 4 Ponp xumnu B o0ecrieueHun PackpbIBaTh poJib XUMHUU B PEIICHUU

PKOJIOTUYECKOM, DHEPTeTUUECKON 1
MUIIECBOM 0€30MaCHOCTH, Pa3BUTHH
MenuiHbL. [TOHSITHE O HAYYHBIX METOAaX
MMO3HAHHUS BEIIECTB M XUMHYECKUX
pEaAKLNA.

[IpencraBienust 00 OOIIMX HAYYHBIX
MPUHINIAX MPOMBIIUICHHOTO TOJIYyYEHUS
BOKHEHIIIMX BEIIECTB (Ha MpUMepax
MPOM3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI,
MeTaHoJIa).

UeioBeKk B MUPE BEIIECTB, MATEPUAIIOB U
XUMHYECKUX PEAKIUi: XUMUS U 3J0POBbE
YEeJI0BEKA; MpaBUJia UCTIOJIb30BAHUS
NIeKapCTBEHHBIX

HPHEPreTUYECKUX, ChIPhEBBIX U
HKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBa,
ONMKCHIBATH OCHOBHBIE HAPABIICHUS
Pa3BUTHS XUMHYECKON HAYKU U
TEXHOJIOTHH.

[IpumeHsTh paBuia 0€30MacHOro
oOpalleHusI ¢ BEIIECTBAMH,
MCII0JIb3yEMbIMH B IIOBCETHEBHOM JKU3HH,
MpaBuJia IOBEJICHUS B 1IEJIAX COepeKeHUs
310POBbS U OKPYKAIOILIEH TPUPOTHON
Cpelibl; TOHUMAaTh Bpe (OMacHOCTD)
BO3JICHICTBHSI HA )KUBBIE OPTaHU3MBbI
ONPENICIICHHBIX BEIIECTB CMBICI
nokazarens [IJIK, nosicHATh
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I[IPpCIIapaToOB, IIpaBUJIa 0e30macHOro

MCIIOJIb30BaHUs IIPETapaToB OBITOBOM Ha IIpUMepax CocoObl YMEHbIICHUS U
XUMUU B [IOBCEHEBHON )XU3HU. bBITOBAs |[mpeAoTBpallleHust UX BPEIHOTO
XUMHAYECKasi FPAaMOTHOCTh BO3/ICUICTBUS.

AHaJIN3UPOBATh U KPUTUUYECKU OLICHUBATH
nH(MOpMaIUIO, CBSI3aHHYIO C
XUMHAYECKUMU MPOLECCAMH U X
BIIMSTHUEM Ha COCTOSIHUE OKPYKAIOILIEH
Cpenbl.

M cronb30BaTh MOTYyUYECHHBIC 3HAHUS U
npeacTaBieHus o chepax JeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JJIS
OpHEHTAIlMU B BBIOOpE CBOEH Oyayiien
MpoheCCUOHATIBHON JIEATEIIbHOCTH.
[IpuHUMaTh yyacTre B 00CYKIECHUU
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO IMO3UITUIO TIO MPobIeMe 1
npejiaraTh BO3MOXHBIE ITyTH €€

pEIICHUS
Wroro no pazneny 4
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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