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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit Deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHONW MPOrpaMMbl CpPEIHEro 00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuétom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaepariumy,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX TOJOXKEHHIMA
«Ctparerun pa3BuTtus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMmbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yuebHoro npeamera «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITY CKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH LIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJIHOMN cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydarolIMXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPe/ICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XHUMHH C
y4€ToM crneur(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENeH U MPUHLUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHUS, B
CO3J[aHHE LIETIOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU NPUMEHEHHS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LENSMH W TPHUHIMUIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHONO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€pP>KaHUSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHUU MO HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOu XuUMuH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YUYCHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PAcCMOTPEHMsSI BCEro MHOTooOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0O YydeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHuyeCcKHX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
IpeJICTaBICHUI O CTpoeHHUH BeriecTB. CBeeHUs 00 U3yd4aeMbIX B Kypce BELECTBaxX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD» 00yYarolmMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKHUX MO3MUIIMM,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NONHsIeTCs B Kypceax 10 u 11 kimaccoB anemeHTaMu
COZIep KaHMs, UMEIONMMMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHON M MPAKTUYECKOM NESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKUA OCMBICITMBATH HHPOPMAITAIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
[EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAFOITNXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MHpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MTyTEM DKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMH (DaKkTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX TpoOieM, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUAIU3AIMH
OoOy4Jaronmxcsi MPUHATHIE MPOrPaMMON IO XHUMHU TOJXOJbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHUCTBUHN, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimu3a U 00paboTKU
uHhopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HAa YPOBHE CpeIHEro 001Iero 00pa3oBaHus, MPU ONpeaeICHUN
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3y4YeHHsS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH YeJOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4ECHUS
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3Y4YEHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisttoTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KJIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbBIE 3aKOHbI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHNS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB U XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MmacHOro o0parieHus ¢ BeIeCTBAMM.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMHU B CUCTEME cpeaHero oodumiero oOpazoBanus. CerogHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENEHHU OTIAETCS NPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  IMOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHOM OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM XKU3HU JUJISl PELLICHHUS
NPaKTUYECKUX 3a7a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, Kak:

ajanrtanusi 00y4aronMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCs MHpA,
GbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmMupoBaHHe y OOYyYalOIMIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00padOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWM XHMHH, & TaKXKE JUIsl OLEHKH C IO3HMIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OpPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HH(POPMALIUK XUMUYECKOTO CO/ICPIKaHUs;

dbopMupoOBaHUE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENECHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWEe y oOydarounxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKK€ IPUOOpPETEHHs] OIbITa
WCIIONb30BAaHUS TOJYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBJICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMETHOUN obnactu «EcTecTBeHHO-HAyUYHBIE
pEIMETHD».

OO11ee yncao 4acoB, OTBEAEHHBIX JJIs1 M3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NI0JI0KeHUS. CTpYKTYpHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accUpuKaMK opraHnyeckux BemniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMarudeckas) M TpHUBHAIbHbIE Ha3BaHUs
BKHEUIIUX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIIOJEHHE U OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHUe, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U MPONUIIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), ITOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnojaumepusauuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MOJyYeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakuuu rajJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IMYHBIM
KJIaccam.

[IpyponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BEUIECTB M HMX IPEBPAILLICHUIA:
O3HAKOMJIEHHUE C 00pa3laMu I1acTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
POBEJICHUE MPAKTUYECKOM PabOThl: MOMyUYeHUE ITUIICHA U U3YYCHHE €r0 CBOMCTB.

Pacuérnsie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIUH).

Kuciiopoacoaepskamue oprann4eckue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHneHne rauuepuHa u STUIECHTJINKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHN, ALETAIBAEIHA:  CTPOEHUE,
duznyecKkue U XMMHUYECKHE CBOMICTBa (peaklMy OKHUCIEHHS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepuukaiun), noaydeHue u npumenenne. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coXHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  yIJeBOoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(Il), okucnenne amMuauHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHuUE,
Opo’KEeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, ONOJIOTHIECKast POJIb.
dotocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uemtono3bl.  dusznueckue W XMMHUYECKHME CBOMCTBA Kpaxmana (THAPOIIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHUE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIIEHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TCcozepKalllie OPraHUnYECKUE COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aMm(OTepHbIE OpraHnYecKue coeuHeHns. Gusndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEAKIIMU Ha OCITKHU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINK OCIIKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXIpeaMETHBIX CBSI3€M NMPU U3YYEHUHU OPraHUYECKOW XUMHUH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSTUW, TaK W TMOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TIOHSTHS: SBICHUE, HAYYHBINA (aKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@dusuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTbl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOHPUTYpaLUsi AaTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoanyeckoro 3akoHa W llepumomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHUYECKHX D3JEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BEIIECTB IO TpPYyIIaM H MepUOaMm.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUH MIPU XUMHUECKUX PEAKIIHIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuaius. CuiabHbIe U cinalbie 371eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB /. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTALNIMYECKUX PEIIETOK, HAOII0JEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILbIO YHUBEPCAILHOT'O HHIUKATOPa, PEAKIIUU HOHHOTO 0OMEHA), IPOBEICHUE
IpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MTOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosoxxkenne HemetaiuioB B Ilepuoanmueckon  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJI0poaa, cephl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B llepuognueckon cuctemMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXXKHEUIMX METAIUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTamabl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEUICHUE
OKCIIEPUMEHTATLHBIX 3aJad, HAOJIOJEHHUE W OINMWCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACcTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WiIM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM HKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YEHUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIOIB30BAHUS IIPENapaToB OBITOBOM XUMHUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed u
HEOpPraHU4eCcKorW XuMuu B 11 Kiacce OCyIIEeCTBIIETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaKk W TIOHSATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, IBJICHHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, TPOU3BOJCTBO
CTPOUTEILHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOy4aronMMHCsl TMPOTPaMM  CpPeIHEro oO0Iero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-ACSITEIbHOCTHBIM MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypeE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMH K O0yUECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolUMXCsli PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIUMU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTh
LEIN U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JAEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEIEHUS,  CHOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOMO3HAHUS, CaMOpPA3BUTUA M HPABCTBEHHOTO CTAaHOBJIEHUS JMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHSD OTpPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITENFHOCTU MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUUHbBIX BUJIOB YUEOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCYy TBOpPYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  JKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B IIOJYYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHA 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 300pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXWYECKOMY 30POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MMacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJEACTBUNA M HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1a4
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TpaeKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHM, THTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COMAIIBHOMN CPELBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
NPUPOJIHON Ccpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COIMAIbHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHMs €€ poju B
dbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBlieHusT 00 OKPYKaroIeM MUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUHM JUISI COBPEMEHHOM
IHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOoOJIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIMIIMHBLI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIBH30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



MPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCMOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peallbHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yU€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble 9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHBl MHpa U CHEUM(PHUKY METOJOB IO3HAHU,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCaJbHble y4eOHbIE JEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PErYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue byHKIMOHATBHON
IPaMOTHOCTH M COITUATLHOM KOMIIETCHITMN O0yYarOIINXC S
CIIOCOOHOCTH 00yJarommxcst UCII0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS W YHUBEpPCAIbHbIC y4eOHbIC
JIEVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJISTUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHbIMH
AEHUCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe JeiicCTBHS:

CaMOCTOSITeIbHO  (OpPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C TOCTABJICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHITUN M yCTaHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIC, IEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3yEeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmyJsia, ypaBHEHHE XUMUUYECKON peakiuu
— TPU PEIICHUU YYEOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XHMMHUYECKHX
peaKLnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYYHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IMYHBIX BUAOB U (PopM
MIPECTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U TPYTHE);

UCITI0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uH(popMaluen: MPUMEHITh MEXIpeaMeTHbIe ((hU3nYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MyTEM COTJIACOBAHHS TMO3UIUI B
X07ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
NeATEIbHOCTh, Onpenesnss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  airoput™m ACHCTBUN MNpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (}EKTUBHBIN CMOCO0 MX peHieHus ¢ Y4ETOM TOJMYyYeHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JAESATEIbHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI PEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIIa, pauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
opranuueckux BemiectB A. M. ByTtiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XHEHUIINX OPraHWYECKHUX BEIIECTB B OBITY M
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIC TMPU3HAKU TOHSTHH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUN OPTAHUYECKUX COCIUHEHNN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJI OPTraHUYECKHX BEIIECTB JISI WIUIFOCTPALUU X
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh H3yUYEHHBIX
OPraHMYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAJIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATWJICHTJINKOJb, TIHIEpUH, (eHod, (HopManbaerus], aleTalbIeru, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJIH0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUIICH, IPOMUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
alleTanbIeTU, MypaBblHAsl U YKCYCHasl KUCIIOThI, TJII0K03a, KpaxmaJl, 1eJITi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMHA COOTBETCTBYIOIMX XHWMHUYECKHX PEAKIUH C WCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH U3YUEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJ0/IeHre, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYOBAaHHMEM, a TaK)Ke MpaBWIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh W BBHINIOJHATh XUMHYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0SIKOB MPU HArpPEBaHWH, IBETHBIC PEAKIIMHA OCITKOB) B COOTBETCTBUHU
C TpaBWJaMW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU M
7a00paTOpHBIM  000pYyJOBaHUEM, MPEACTABISATh PE3yJIbTaThl  XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUN COOTBETCTBYIOUIUX pEAKIUA U
(GbopMyIUpPOBATHh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMaIUIO, TIOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOImas U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpEIE;

BJIAJICHUEC  CHUCTEMOM  XMMHWYECKUX  3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararoIyue MOHATHUS (XMMHYECKHM SJEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PacTBOp, DJICKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIASI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHUS W IMPEBpaIlCHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JeKallMe B OCHOBE MOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBICHUM, (PAKTOJOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€301aCHOM HCIIOJIh30BAHUN BAXXHEHIIINX HEOPTAaHMYECKUX
BEII[ECTB B OBITY U MIPAKTUYCCKOMN ESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaICHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHbld ra3, YIJIEKUCIBIA Ta3, aMMHakK, raméHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJIECHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAIIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY KJIacCy/TpyIe
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snemeHToB . M. MenpneneeBa, WcnoJib3ysli MOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, O00BSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaMm [lepuognueckont cucreMbl xuMudeckux 3semeHToB /. 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJYy HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE DPEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, yYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPABHEHUSI PEAKIUN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMH UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JIMYHbIX HEOPraHUYECKUX BEIECTB, paclo3HaBaTh
ONBITHBIM IYyTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHH PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTH YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHHUS C HUCIOJIB30BAHUEM
MOHSITUS «MacCOBasi I0JIsl BEIIECTBA B PACTBOPE), 00bEMHBIX OTHOLICHH Ta30B MpU
XMMHUYECKUX pEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B pEakUUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAol M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpalleHus C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEePOKCUIa BOAOPOJA B NMPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHJIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIluu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiue» U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000PYOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKIMI U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJIbTATOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATH XHWMUUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, MHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  AKOJOTHYECKU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUSI CBOETrO 3/I0POBbS M OKPY’KAIOLIECH MPUPOJHOM Cpelbl, 0CO3HABaTh
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesioB U TeM nudpoBLIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM
[IpeameT opranndeckoit Xumun. Teopus
1.1 CTPOEHUS OPTaHNYECKUX COeJUHEHNN A 3 bubnnorexa [IOK
' P p s ' https://m.edsoo.ru/ff0d55a0
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 IIpenenpHbIE YITIEBOIOPOILI — AJIKAHEI 2 bubnuorexa [IOK
' et YIIEBOAIOPOA https://m.edsoo.ru/ff0d55a0
5 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 6 | bubnmorexa LIOK
' AJIKAJUECHEBI, AJIKUHBI https://m.edsoo.ru/ff0d55a0
bu6nunorexa LIOK
2.3 ApomaTtudeckue yriieBoaopoabl 2
P YIIEBOAOPOA hitps://m.edsoo.ru/ff0d55a0
[IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB U bubnunorexa LIOK
2.4 3 1
ux nepepadoTka https://m.edsoo.ru/ff0d55a0
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU st
but6mmorekxa [IOK
1 . D
3 Crprst. dexon 3 https://m.edsoo.ru/ff0d55a0
19 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 | but6mmoreka [IOK

CrnoxHble 3¢upbl

https://m.edsoo.ru/ff0d55a0




bu6nmmoreka [IOK

33 YraeRoz 3 https://m.edsoo.ru/ff0d55a0
Uroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEHUs

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ngj;ifg;gg}:ﬂ)dssao
Hroro no pazaeny 3
Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeIUHECHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 E;IESJ:I/I;I;T:;;ES/I;OdSSaO
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢poBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue bp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH bubnnoreka [JOK
1.1 u [lepnoanueckas cucteMa XUMHYECKUX 3 https://m.edsoo.ru/ff0d55a0
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiectBa. MHorooopasue 4 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/ff0d55a0
bubnunoreka LIOK
1. X 1 1
3 FMIACCIHE peaiii 6 https://m.edsoo.ru/ff0d55a0
Hroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
bubmmoteka IIOK
2.1 M 1
CraH 6 https://m.edsoo.ru/ff0d55a0
2.2 Hemetannst 9 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0d55a0
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX ) bubnmoreka [JOK
' BEILECTB https://m.edsoo.ru/ff0d55a0
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3HD 4 bubmmorexa HOK

https://m.edsoo.ru/ff0d55a0




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kounrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
[Ipeamer opraan4eckoi XUMuHu, €€
bubnunoreka LIOK
1 BO3HUKHOBEHHE, PA3BUTHE U 1
https://m.edsoo.ru/ff0d55a0
3HaUYEHUE
Teopus cTpoCHHSI OPraHUIECKUX
2 coenqnuennii A. M. bytieposa, eé 1 buGnuorexa LIOK
- V1. BYTIEpOBa, https://m.edsoo.ru/ff0d55a0
OCHOBHBIE TTOJIOKEHUS
IIpencraBnenue o kaaccuukanuu bubmuoreka [IOK
OpPraHUYeCKUX BELIECTB. https://m.edsoo.ru/ff0d55a0
3 Homenxknarypa (cucremaruueckas) u 1
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, | bu6nunorexa LIOK
TOMOJIOTHUYECKHUN P https://m.edsoo.ru/ff0d55a0
5 MeraH u 3TaH — npocTeniue ] bubmuoreka [IOK
MPEACTABUTENIMN AJIKAHOB https://m.edsoo.ru/ff0d55a0
6 AJIKEHBI: COCTaB M CTPOCHHE, 1 but6mmorekxa [IOK
CBOICTBA https://m.edsoo.ru/ff0d55a0
7 OTUiEH U IPONWIEH — IpoCTeine 1 bubmuorexa [IOK

MpEACTAaBUTCIIN AJIKCHOB

https://m.edsoo.ru/ff0d55a0




[TpakTrueckas padora Ne 1.

bu6nmmoreka [IOK

«YTIIeBOAOPOIBD)

8 «Ilomy4deHue dTUIEHA U U3YUCHUE https://m.edsoo.ru/ff0d55a0
€ro CBOMCTB»
Aunkanuensl. byranuen-1,3 u bu6nmmoreka [IOK

9 MetunOyTanueH-1,3. [lonyuenue https://m.edsoo.ru/ff0d55a0
CUHTETHYECKOTO Kay4dyKa ¥ PE3HHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH bubnunoreka LIOK

10 CTPOEHUS, TOMOJIOTUYECKUM PSAI. https://m.edsoo.ru/ff0d55a0
ALIETUIIEH — MPOCTEUIINI
IIPEICTaBUTEND aJIKHHOB

1 Brruncnenus no ypaBHEHUIO Bu6mmoteka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/ff0d55a0

12 ApeHbl: 6EH30J1 U TOTYOII. Bbu6moteka [JOK
TokCHYHOCTH apEeHOB https://m.edsoo.ru/ff0d55a0
I'eneTnyeckas cBs3b yIriIeBOAOPOIOB, bubmuoreka [IOK

13 MIPUHAUIEKAIIUX K PA3IUYHBIM https://m.edsoo.ru/ff0d55a0
KJ1accam
[IpupoiHBIE HICTOYHUKHU bubmmnoreka HOK

14 YTIIEBOAOPOAOB: IIPUPOAHBIN ra3 U https://m.edsoo.ru/ff0d55a0
MOy THBIE HETSIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ rnepepaboTKu
[IpupoiHBIE HICTOYHUKHT bu6muoreka [JOK

15 YIJIEBOJOPOIOB: MPUPOIHBIN Ta3 U https://m.edsoo.ru/ff0d55a0
MOy THBIE HE(TIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu

16 KonTponbHas padbota no paszueny bu6muoreka [JOK

https://m.edsoo.ru/ff0d55a0




HpeneanHe OIHOATOMHBIC CIIUPTHI:

bu6nmmoreka [IOK

17 MeTaHoJ U 3TaHoi. Bopopoanas https://m.edsoo.ru/ff0d55a0
CBSI3b

13 MHOroaToMHbI€ CITUPTHI: bubmuorexa [JOK
STWICHIVIUKOJIb U TIIULEPUH https://m.edsoo.ru/ff0d55a0
DEHOI: CTPOEHUE MOJIEKYJIBI, bubmmoreka [JOK

19 ¢bu3nvecKne 1 XUMHUYECKHE https://m.edsoo.ru/ff0d55a0
CBOMCTBa, IPUMEHEHUE

20 Anpaeruapl: GopMaIbICTHI U bubmmoreka [JOK
aneTanbAerul. AueToH https://m.edsoo.ru/ff0d55a0
OIHOOCHOBHBIE MPEJICTbHBIC bu6nmorexa LIOK

21 KapOOHOBBIE KUCIIOTBI: MypaBbHHAs U https://m.edsoo.ru/ff0d55a0
YKCyCHasl
[TpakTuueckas pabora No 2. bubnuoreka [{OK

22 «CBolicTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/ff0d55a0
KHUCJIOTBI»
CreapuHOBas U OJICMHOBASI KUCJIOTHI, bubmuorexa [IOK

23 KaK MPEeJCTaBUTEIN BBICIINX https://m.edsoo.ru/ff0d55a0
KapOOHOBBIX KHUCIOT
Mbuta KaK COJIA BBICIIHUX but6mmoreka [IOK

24 KapOOHOBBIX KHCIIOT, UX MOFOITIEE https://m.edsoo.ru/ff0d55a0
JEUCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE bubnmoreka [JOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://m.edsoo.ru/ff0d55a0
CJIOKHBIX 3(hHUPOB

26 XKupsl: ruIpOIN3, IPUMEHEHHE, bubmuoreka [IOK

OuosIOrn4ecKas poJib KHUPOB

https://m.edsoo.ru/ff0d55a0




yI‘J’ICBO,I[bIZ COCTaB, KJ'IaCCI/I(bI/IKaHI/IH.

bu6nmmoreka [IOK

27 Bakneiiue npeacTraBuTeNu: 1 https://m.edsoo.ru/ff0d55a0
TJII0K03a, PPYKTO3a, caxaposa
Kpaxman u nemnronos3a kak bu6nmmoreka [IOK

28 1
MIPUPOIHBIE TTOJIUMEPHI https://m.edsoo.ru/ff0d55a0
KonTponpHas pabora mo pazaeny bubmmoreka [JOK

29 «Kucnopoaconepxaiue 1 https://m.edsoo.ru/ff0d55a0
OpraHUYECKUE COCTUHEHUS/
Bcepoccuiickas nmpoBepouHas paboTa
OO01mmas xapakTepucTHKa bubmmoreka [JOK

30 a30TCOAEPIKAIINX OPraHuYECKUX | https://m.edsoo.ru/ff0d55a0
coenuHeHuii / Beepoccuiickas
MpoBepoyHasi pabora

31 AMUHBI: METUJIAMHUH W aHUJIUH 1 bubmorera [OK

https://m.edsoo.ru/ff0d55a0

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE bubmuorexa [IOK
OpraHuYyeckKue COeqUHEHUs, UX https://m.edsoo.ru/ff0d55a0

32 ouosnorudeckoe 3Hadenue. [lentuasr. 1
benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS
OCHOBHBIE TIOHATHSI XUMHUHU bubnuotexa [JOK

33 . 1
BBICOKOMOJIEKYIIAPHBIX COCAUHEHUN https://m.edsoo.ru/ff0d55a0
OCHOBHBIE METO/IbI CHHTE3a bubmuoreka [{OK

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH. 1 https://m.edsoo.ru/ff0d55a0
[ImacTmaccel, KaydykH, BOJJOKHA

OBILIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udpoBbie
/i Tema ypoka Beero Konrpoabnble IIpakTHyeckue fllsyqennﬂ :)Iﬁ[()l;l;()BaTenbﬂme
padoThI padoThbI pecypenr
| XUMUYECKUI 2JIEMEHT. ATOM. | bubnunoreka LIOK
DNeKTpOHHAs KOH(PUTYPAIIHs aTOMOB https://m.edsoo.ru/ff0d55a0
[lepuoauueckuii 3aKOH U bu6nmorexa LIOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.edsoo.ru/ff0d55a0
2 anemenTtoB J[. . Menaeneena, ux 1
CBSI3b C COBPEMEHHOW TEOpUEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnnorexa [JOK
XUMHYECKUX JJIEMEHTOB U X https://m.edsoo.ru/ff0d55a0
3 COCIMHEHUH 10 TPYIIaM U TePHOIaM. |
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHCTEMbI XUMHUYECKHUX JIEMEHTOB
J.1. Menneneesa B pa3sBUTUH HAYKH
CtpoeHue BelecTBa. XUMUYECKast bubnuotexa [JOK
4 CBSI3b, €€ BUJIbI; MEXaHU3MBI 1 https://m.edsoo.ru/ff0d55a0
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonpopoanas cBsizb
BaneHntHocTs. bu6nunorexa LIOK
DIeKTPOOTpULIATeIbHOCTh. CTETEeHb https://m.edsoo.ru/ff0d55a0
5 okucienns. Bemecrsa 1

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS




ITonsarue o JUCIICPCHBIX CUCTEMAX.

bu6nmmoreka [IOK

6 HcrrHHbIE M KOJUIOUIHBIE PACTBOPBI. https://m.edsoo.ru/ff0d55a0
MaccoBast 10J1 BELIECTBA B pacTBOPE
Knaccudukanust 1 HOMEHKIaTypa bubmuorexa [JOK
7 HEOPraHUYECKUX COCIMHEHUN. https://m.edsoo.ru/ff0d55a0
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanmst XaMuaeckux bu6nmorexa LIOK
peakiuii B HEOPraHMYECKON U https://m.edsoo.ru/ff0d55a0
g OpraHUYEeCKON XUMHUH. 3aKOH
COXpaHEHUs MACChl BEUIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIHSIX
9 Cxkopoctb peakiuu. OOpaTumblie bubnnorexa [JOK
peakuyuy. XMMHUYECKOE PaBHOBECHE https://m.edsoo.ru/ff0d55a0
[IpakTuueckas pabora Ne 1. «Bnusinue bubmmoreka HOK
10 Pa3IUYHbIX (PAKTOPOB HA CKOPOCTH https://m.edsoo.ru/ff0d55a0
XUMUYECKON PeaKLum»
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmuorexa [IOK
ITonsiTHE O BOTOPOJHOM MOKa3aTesne https://m.edsoo.ru/ff0d55a0
11 (pH) pacTtBopa. Peakiiuu noHHoro
oOMmeHa. 'maponu3 opraHuveckux u
HEOPraHMYECKUX BEILECTB
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuotexa [JOK
12 peakuuu. [TonsTre 00 >meKkTpom3e https://m.edsoo.ru/ff0d55a0
pacIuiaBoB ¥ pacTBOPOB COJIE
13 KonTtponsHast pabota no pazaeny bubmuotexa [JOK

((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHN

https://m.edsoo.ru/ff0d55a0




MeTtauibl, MX MOJIOKEHNE B
Ilepronnueckoit cucTeMe XUMUYECKUX
sanemenToB /I. 1. MenpeneeBa u

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d55a0

14 OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIoB
CIu1aBel METAJLIOB. bubnunoreka LIOK
15 DNEKTPOXUMHUYECKUH psijl https://m.edsoo.ru/ff0d55a0
HaIpSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaKHCHIIINX bubmuoreka [{OK
16 METaJUIOB (HATPHH, KU, KaIbIUH, https://m.edsoo.ru/ff0d55a0
MarHui, aIIOMUHUN) U UX COCAMHEHUN
17 XUMHYECKUEe CBOMCTBA Xpoma, MEU 1 bu6nmorexa LIOK
X COCIMHECHUHN https://m.edsoo.ru/ff0d55a0
13 XuMHU4uecKrue CBOMCTBA IIMHKA, JKelle3a bubmmoteka IIOK
1 UX COCTMHESHUH https://m.edsoo.ru/ff0d55a0
[TpakTtuyeckas pabora Ne 2. "Pemienue bubmuoreka [IOK
19 DKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/ff0d55a0
«Mertamasi»"
Hewmerannel, ux nonoxeHue B bubnunotexa LIOK
20 [lepronnueckoi cucTteMe XUMUYECKUX https://m.edsoo.ru/ff0d55a0
snemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBOMCTBa HEMETAIIIIOB. bubnunotexa LIOK
71 AmoTponus HEMETauIoB (Ha https://m.edsoo.ru/ff0d55a0

npuMepe KUCIopoa, cepsl, hocdopa
U YIJIEpOJIa)




2 XuMHYECKHE CBOMCTBA rajIoOreHOB, bu6nmmoreka [IOK
Cepbl U UX COCTMHEHUI https://m.edsoo.ru/ff0d55a0

3 XuMHuYecKre CBOMCTBA a30Ta, bu6nmoreka [IOK
dbocdopa 1 UX COeTUHCHUI https://m.edsoo.ru/ff0d55a0

24 XHUMHUYECKHE CBOMCTBA yIiIepoa, Bu6mmotexa [JOK
KPEMHHUS U UX COCTMHEHUI https://m.edsoo.ru/ff0d55a0

)5 [IpruMmeHeHue BaxKHEHUIIINX HEMETAJIOB bubnnorexa [JOK
U UX COSTUHEHUN https://m.edsoo.ru/ff0d55a0
O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HaHu# no Teme «Hemeramnby. https://m.edsoo.ru/ff0d55a0

26 Brluncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKUUN U
TEPMOXUMHYECKHE PACUETHI
[Tpaktuyeckas padora Ne 3. «Pemenne bubmuoreka [IOK

27 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0d55a0
"Hemeranmist"»

)% KonTponsHnas pabora no remam bubmmnoreka HOK
«Metame» n «Hemeramis https://m.edsoo.ru/ff0d55a0
Heoprannueckue u opraHudecKue bubmuoreka [IOK

29 kucioTel. Heoprannueckue u https://m.edsoo.ru/ff0d55a0
OpTraHWYECKHE OCHOBAHUS
AmboTepHbIe HEOpraHUYECKUe 1 bubmuoreka [JOK

30 OpPraHNYeCKUe COCAUHEHUS. https://m.edsoo.ru/ff0d55a0
['eHeTH4ecKast CBSA3b HEOPTAHUUYECKUX
Y OpPTaHWYECKUX BEIIECTB

31 Ponb xumuu B oOecrieueHHn bubnunorexa LIOK

JKOJIOTUYECKOH, IHEPIeTUYECKON U

https://m.edsoo.ru/ff0d55a0




MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIUIIUHEI

[IpencraBnenus 00 0OMMX HAYYHBIX

bu6nmoreka [IOK

32 MIPUHIMIAX TPOMBIILIEHHOTO 1 https://m.edsoo.ru/ff0d55a0
MOJIyYEHUS] BaKHEUIINX BEILIECTB
33 Yenosek B MUpE BEUIECTB U | bu6mmotexa [JOK
MaTepUajoB https://m.edsoo.ru/ff0d55a0
Bbu6mmoteka [JOK
34 XUMU3L 1 370POBBE He/IOBEKa ! https://m.edsofru/fdeSSaO
OBULIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUI O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
SABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOU s
pEeIICHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIILHOCTh, CTEIIEHb OKUCICHHS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YrIEpOAHBIN CKelerT,
GyHKUMOHANbHAA  TpyMma, pajdKans,  H30MEpHs, HU30MEpHI,
TOMOJIOTMYECKUN DAL, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TCcoACpIKaAIIUE COCTUHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKH1), MOHOMED, TTOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U OE30MacHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb YMEHHUU BBIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBAThb WX  B3aUMOCBA3b,  KCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CHUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoOW) (OpMyJT OpPraHMYECKUX BEIIECTB W ypaBHEHHI
XUMHYECKUX  peakUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpTaHMYECKHUX BEIIECTB IJS WUIIOCTPAlMM WX XUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIUBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHX BEIIECTB [0 MX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (rpymnmne) CoeAHMHEHHH (yTIeBOIOpPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHS], BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHUS OMPEACATh BUIABI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUS MAaCChl BEIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHAIBHBIC HAa3BaHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTEapHHOBAas KHUCIIOTa, TIIOK03a, (PyKTO3a, Kpaxmall, LEeJUTI0J03a,

IJIALMH)

22

CdopMUpoOBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEACTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, OeHzomn,
METaHOJI, ITAHOJI, dTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbJACTH/I,
MypaBbUHAsA W YKCYCHasl KHUCJIOTHI, TJIIOKO3a, KpaxMmaJ, LeJUTI0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXJIy TUIOWYHBIMUA  TMPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNUYEeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (HOPMYIT

24

CdopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YTOJb), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOJIb3YEMBIX B XUMUU
IpU W3YYCHUU BEIICCTB M XHMUYECKHX SBJICHUN (HaOIrO/IEHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAaHUSA Il TPUHATHS pENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA IOTH30BAHUS
XUMHYECKOH TOCYIOW M Jab0paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKITHSIMH

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHHMW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyuYE€HUE STUJIEHA M H3YYEHHUE €ro CBOIICTB,
KAueCTBCHHBIC PEAaKIMH OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O00OPYIOBaHHMEM; IMPEACTABIATh PE3yJIbTAaThl
XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYITHPOBATH BBHIBOJBI HA OCHOBE

9TUX PE3YyJIbTATOB
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3.5

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeakIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIUN)
ChopMUpOBaHHOCT, ~ YMEHUH  KPUTUYECKM  aHAJIM3MpOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIIONATh TpaBUja SKOJIOTHUECKH
11e1eco00pa3HOro MoBEACHUSI B ObITY M TPYJIOBOM NEATENHHOCTH B
LEJSIX COXPAHEHHs CBOETrO 3J0POBbS M OKPYXKAIOIIEH NPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/ECHUCTBHS Ha JKHUBBIE OPraHU3MBbI
onpeeNEHHBIX OPTraHUYECKUX BEIECTB, IOHUMAs CMBICII [TOKa3aTess
[IIK (mpenenpbHO MAOMYCTUMOM KOHIIGHTpPAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KUIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHO MPOrpaMMbl CpeIHero 001ero o0pa3oBanusi

TeopeTnyeckre OCHOBbI XUMUHU

Bnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHU  DJJIEMEHT,  aToM,
JMIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKass CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUH HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKIHH, XHWMHYECKOE
pPaBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS  AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHH,
(aKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30IMaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPTraHUYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBA3b W3YUYEHHBIX NOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MIPEACTABICHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAONIOJeHUE, W3MEpPEHUEe, HKCIIEPUMEHT,

MOJICIUPOBAHUE)

1.4

CdopMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XMMHMYECKUX DJJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO
coCTaBa, BHJ XHMMHUYECKOH CBsi3W  (KOBaJCHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIIeCTBa (aTOMHasl, MOJIEKYJIsIpHas, HOHHA,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHUI1 ONPEAETATh XapakTep CPebl B BOJIHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUI




1.6

1.7

ChopMupoOBaHHOCTh ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCITY M COCTaBy pearupyromux
BEIIECTB, TEMIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHel
OKHMCIICHMsSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YyYaCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb yYMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuumu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTH YMEHHI PACKPBIBATH CYIIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3indHbIX (JaKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XMMHYECKOTr0 PABHOBECHS B 3aBUCHMOCTHU OT BHEIIHETO BO3/ACUCTBUA

(npunnun Jle HlaTenbe)
OO6m1ast 1 HeOpraHU4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch Ileprognueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOILyI0, OOBSICHUTEIBHYI0 M  HPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MemnpeneeBa, UCIIONB3YS MMOHATHS «S-, P-, d-31I€KTPOHHBIE OPOUTATHY,
«3HEPreTUYeCcKHe YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm [lepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCKHIBaTh) 0OIIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMu C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMupoOBaHHOCTH YMEHHMH yCTAaHABJIMBAaTh MPUHAIJIECKHOCTh
HEOpPraHMYECKUX BEIIECTB 10 MX COCTAaBY K OMNPEIECIEHHOMY KJIacCy
(rpymre) coenquHeHu (MPOCThIe BEIIeCTBa — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W YpPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKMCIBIA ra3, aMMUak, rameéHas W3BeCTb, HEraméHas H3BECTb,

MUTHEBAS COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJAOpOJAa B
MPHUCYTCTBUH KaTaIN3aTOpa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WHIUKATOpA, BIUSHUE Pa3IHMYHbBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(ar-, KapOOHAT- U XIJIOPUJ-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTABHBIX 3a/1a4
o reMaM «MeTtasuib» U «HemeTranss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeIleCcTBaMH U
abopaTOpHBIM  00OpPYJOBAaHMEM;  TPEJACTABIATH  PE3YyJIbTATHI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHUH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBaTH BHIBOJBI HA OCHOBE

OTUX PE3YJIbTATOB

CchopMupoBaHHOCTh yMEHUH COOMIOAATH MpaBMiIa TOJIb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYOBAHUEM, a TaKKE
MpaBHJIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHWYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2
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3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHH B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHOM Cpesie

ChopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTydyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOI KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOMOJaTh MNpaBUiIa 3KOJOTMYECKH
1enecooOpa3HOro MOBEAEHUS B ObITY U TPYJOBOW JESTEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPHUPOIHOU
Cpelbl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEILECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUA U MMPEAOTBPALICHUA X

BpCIAHOIO BO3I[GI\/JICTBI/I$I Ha OpraHuv3M 4€JIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPHU XUMHUYECKHX pPEaKIMsIX, MacChl
BEIECTBA UM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKHUX
coequHenniit A.M. bytiiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTrHsS, H30MEpHUs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIE U KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIMKA OPraHUIECKUX BEIIECTB
Homenknarypa opraHMueckux COeMHEHUH (CUcTeMaTu4ecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy 3aMeIeHUs] U TOPEHUs), HAXOXKICHHWE B NPUPOAE, IMOJIyuYeHHE U

IIPUMCHCHHEC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONMWIEH —
MPOCTEHIINE MPEACTABUTENHN AIKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAaHUSA, TUJpATallUd, OKHUCIEHUS U

HOJII/IMepI/I3aLII/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3
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Anxaguensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHE CBOMCTBA (peakuus nonmMepusanun). [lonyuenue cuHTeTHYECKOTO

KaydyKa U pe3UHbI

AJKHMHBIL: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUHN psijl. ALIETUIIEH —
MPOCTEHIINKM TPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMu TUIPUPOBAHMS,  TaJOr€HUPOBAHMS,

ruaparanuu, I OpeHI/Iﬂ), MOJIYUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHMEe W XUMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), TOIYYCHHE U MPHUMEHEHHE.
Tonyon: cocraB, crpoeHue, GU3NYECKUE U XMUMHUYECKHE CBOWCTBA (pEakKluu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyYeHUE U NpuMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yriIeBOAOpOAOB. IIpupomHbBII ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepPMHUYECKUHM, KaTaluTU4eckuil), nuposus. IlpomyxTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KameHHBbIH

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHON: CTPOCHUE,
¢du3nuecKkue U XMMUYECKUE CBOMCTBA (pEaklIUU C AKTUBHBIMH METaJUIAMU,
rajloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIUPTHI. DTUICHTJIMKOb U TIHIEPUH: CTPOCHUE, (PU3HUECKHEe
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOISA

@deHol: CTpOeHHE MOJIeKYJbl, (u3uveckue W XHUMHYECKHE CBOMWCTBA.
Tokcuunocth penouna. [Ipumenenue henomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTru, aleTaibAeru/l; CTPOSHHE, (HPU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OIHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsE U YKCYCHAs
KHUCJIOTBI: CTpOeHHE, (PU3MYecKre W XMMHUYECKHEe CBOWMCTBA (CBOMCTBa, 0OIIMe
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U NpUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JAecTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YII€BOA0B (MOHO-, TU- M MOJIMCAXapUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHelM = pacTBOpoM  okcuaa  cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIOKO3bl), HAX0XK/IEHUE B MIPUPOJIE, IPUMEHEHHE,
o6uosiornyeckas posib. PorocunTe3. PpyKTo3a Kak U30Mep IIoK03bl. Kpaxman
U LEJUII0J103a KaK NpUupoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckue coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuMepe IJUIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMonekysipHble COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEeHb  MOJUMEPHU3ALUU,  CPEHAHSs

MOJICKYJIsIpHAad Macca. OcHOBHBIC MCTOABbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YYCHUSA BCHICCTB HU HUX HpeBpaHICHHfII
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1.1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

XuMuyeckuit aneMeHT. AToM. SIapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuvecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-IJI€MEHTHI.
OcobeHHOCTH pacIipeiesieHUst JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX AJIEMEHTOB

MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucteMa XMMHYECKHX JJIEMEHTOB
J.N. Menneneea. CBsi3b NepUOIUYECKOT0 3aKoHa U [lepnoanueckoil cuctemsl
XuMu4eckux daemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
0o0pa3yeMbIX UMM TIPOCTBIX M CJIOXKHBIX BEIIECTB M0 IpylnaMm U NEpUOAAM.

3HaueHue NMEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKHU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3H
(koBazieHTHasi HEMOJSpHAas W TMOJsSpHas, MOHHAs, MeTrauinueckas). onsr:
KaTUOHBl M aHHOHBI. MeXaHU3Mbl 00pa30BaHUS KOBAJCHTHONW XUMHYECKON

CBsA3M (OOMEHHBIN U TOHOPHO-aKIeNTOpHBIN). BomoponHas cBs3b
BanentHoCTh. DnekTpooTpuniateabHOCTh. CTEneHb OKUCIECHUS

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmeérku. lloHsatne o aucnepcHsIxX
cucreMax. VcTHHHBIE U KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BeElecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HCOPTraHN4YCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakmusa.  Knaccupukamuss — XMMHYECKMX — peakuuid B
HEOPraHWYECKOW M OPTraHMYECKON XMMHUHU. 3aKOH COXPaHEHHUS MAacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAlICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHOBecue. DaKTOphI, BIUAIOIIME Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense

OnekrponmTryeckas auccormanus. CuibHble W cradbie AnmekTponuTsl. Cpena
BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaﬂ, rejao4Has. PeaKHI/II/I

HOHHOTO 0OMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XHUMMUA

Hewmertannsl. [Tonoxxenue nHemeramioB B [lepuonnyeckoil cucteMe XUMHUIECKIX
sanemenToB J.M. MenneneeBa u 0coOOEHHOCTH CTpoeHUsi aTOMOB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha IMpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrirepona)

22

2.3

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHS) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJICOACPKAIINX KHUCIOT, BOJAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Mertamnel. [lonoxxenne meraiioB B Ileproanueckoi cucteMe XMMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcCoOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O01re Gpuznueckue cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

aﬂeKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH)KCHI/II\/’I MCTAJlJIOB

24

2.5

XUMHYECKHE CBOMCTBA BAXKHEWINIMX METAIOB (HATPUM, Kaduil, KaJIbIIHM,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKEJe30, MeJlb) U UX coeauHeHuil. Oo0mue
CrocoObI OMyUYeHUsI MeTaJUIOB. [IprMeHeHrne MeTallIoB B OBITY M TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKHUX BEILECTB, IPUHAIICKALINX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECHEUYEHHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W MHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METO/aX MO3HAHUS

B€IICCTB U XUMHYCCKHNX peaKuHﬁ

32

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaYYHBIX IMPUHIOUIIAX TPOMBINIJIICHHOI'O IMMOJTYYCHHA
BaKHEHIITNX BCIICCTB. Yenosek B MHUPE BCHIECCTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBLIC MaT€puajbl, KPpaCKu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIEC yI00pEeHUs

33

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIOJIb30BaHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBuJia 0€30I1aCHOT0 MCIIOJb30BaHUS ImperaparoB OBITOBOM

XUMHUU B HOBCGHHGBHOﬁ KHN3HU
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* Xumusi, 10 xkmacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.
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METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA
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