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OdenepanpHas pabodas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIH
ypoBeHb) (mpeamerHas oOnacth «EcTecTBeHHO-HAaydHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — IPOrpaMmMa 10 XUMHUH, XUMHS) BKITFOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiepkaHre OOyUYCHHMS, TUTAaHUPYEMbIe PEe3YyJbTaThl OCBOCHMS MPOrpaMMBbl IO XUMHH,
IJIaHUPYEeMbIE PE3yJIbTaThl, TEMaTHYECKOE IJIaHUPOBAHHE, MEPEUCHb (KOAUDUKATOP)
pacmpeqelICHHBIX 0 KJIaccaM TPOBEPSEMBIX TpeOOBaHWHA K pe3yjibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIIbHOM MPOTrPaMMBbI CPETHETO OOIIero 0Opa30BaHM U IJIEMEHTOB
coJiep KaHus 0 XUMHUH.

[TosicHuTenbHAS 3amUCKa OTpaXkaeT OOIIWE IEJM W 3aJa4dl H3y4YeHUsS XHMUH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ W3YYEHHUI0 O0y4YaroIUMHUCH,
MECTO B CTPYKType Y4YeOHOro TMiaHa, a TakKe IMOAXOAbl K OTOOpY COAEpIKaHUf,
K OIpEACIICHUIO ITUIAHHUPYEMBIX pPE3YJIbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TJTAHUPOBAHMSL.

Conepxxanue OO0y4deHHUsT PACKpPhIBAET COJACpXKATEIbHBIE JIMHUH, KOTOPHIC
IpeIIararoTcs JUId 00s13aTeIbHOT0 M3YYCHHS B KaXKIOM KJlacce Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHMUsI.

[Inanupyembie pe3yJabTaThl OCBOCHHUSI TPOTPAMMBI IO XHUMHU  BKIIOYAIOT
JUYHOCTHBIC, METaIllPSJAMETHBIC PE3ybTaThl 32 BECh IEPHOJ] OOyYEHHS Ha YPOBHE
cpemHero oOmero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC JTOCTHKCHHS O0ydJaroIIerocs
3a Kbl Toj] 00y4IeHHUSI.

IMNOACHUTEJBHASA 3AIINCKA

[IporpamMmma Mo XMMHM Ha YpOBHE CpEIHEro oOIiero oOpa3oBaHuUs pa3paboTaHa
Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
POrpaMMbl CpeIHETo 00111ero oopazoBanus, npeacrasieHHbix B ®I'OC COO, ¢ yuerom
Konnenmuu mnpenonaBanusi y4eOHOro mpeameTa «XUMHS» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit denepainnu, peaqu3yrIIMX OCHOBHBIE 00pa30BaTEIbHbBIC
NporpaMMbl, W OCHOBHBIX TIOJIOKeHUW (enepaibHOM  paboueld  MpPOrpaMMbl
BOCITUTAHUS.

OcHOBY MOJXOJ0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K OMPEJEICHUI0 00LIe
cTpaTeruy OoOy4eHHs, BOCIIUTAHUS W Pa3BUTHUsI OOYYaIOIIUXCS CPEACTBAMH YYEOHOIO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIM
KoHentyainpHple mnojoxkeHus DOI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJeH,
COJICp)KaHUsI, PE3yJbTaTOB O0O0y4eHUus ¢ TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTcTBHMM C MaHHBIMU TOJIOKEHUSMHU MporpaMma Mo XuMuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpIKAHUE,
oTpeJesieT KOJUYECTBEHHBIE U KaYeCTBEHHBIE €r0 XapaKTePUCTUKHU Ha Ka)JOM JTare
W3y4YEHHUsI TpEIMETa, MPEayCMAaTpUBAET MPUHLMIBI CTPYKTYPUPOBAHUS COJEpKaHUS
Y pacipeiesieHHs ero no KjaccaMm, OCHOBHBIM pa3jieiaM U TeEMaM Kypca;
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JaeT MPUMEpPHOE pachpeneleHne y4eOHBIX YacoB MO TEMAaTHUYECKUM pasjeliam,
PEKOMEHAYeT TPHUMEPHYIO IOCICIOBATCILHOCTh HW3YYCHHUS OTACIBHBIX TEM Kypca
C YU4E€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOTUKHU y4eOHOr o Ipoliecca,
BO3paCcTHBIX 0coOeHHOoCcTel oOyyaromuxcst 10 — 11 kiaccos;

AT METOJMYECKYI0 HWHTEPIPETAlMI0 Ieed HM3y4eHHUs MpeaMeTa Ha YPOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHuUs,
COZIEP)KATEILHON XapaKTePUCTUKH TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOW TPOrpaMMBbl  CpeIHEro oO0mero oo6pasoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX,  TPEAMETHBIX), OCHOBHBIX BHIOB  Y4EOHO-ITO3HABATEILHOMN
JEeSTENFHOCTH O00yYaromerocss MO OCBOSHHUIO cojaepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM T[IO3HMIHMAM B TIporpaMMe IO XUMHU COOJIOJCHA IPEEeMCTBEHHOCTh
c denepanbHOil padodeil mMporpaMMON OCHOBHOT'O OOIIETro OO0pa3oBaHUS MO XUMHUU
(s 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

[Iporpamma 1O XUMHWH SBJISETCS OPUEHTHPOM JIJIi COCTaBIECHUS PabOUmMX
POrpaMM, aBTOPbI KOTOPBIX MOTYT MPEIJIOKUTH CBOM MOIXOJ K CTPYKTYPHUPOBAHHIO
U TIOCNENOBATEIbHOCTH HU3YYEHHs y4yeOHOro marepuaia, a TakKe CBO€ BHJICHHUE
OTHOCHUTEIIbHO BO3MOXXHOCTH BBIOOpa BapUaTHBHOW COCTABJIIIONICH COACpKAHUS
npeaMeTa JOMOJHUTENBHO K 00s3aTeIbHON (MHBAPUAHTHOW) YACTH €0 COJICPKAHUS.

XuMHuueckoe o0pa3oBaHUE, MOJTy4aeMO€ BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHM3alluy, SBISETCS HEOTHEMJIEMOM YacThbl0O HX OOpPAa30BAHHOCTU U CIYXKHUT
3aBEPIIAIONIUM ITANlOM PEaTU3allui Ha COOTBETCTBYIOIIEM 0a30BOM ypOBHE KITFOYEBBIX
IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHUCTEME XMMHYECKOTO oOpa3oBaHus. KiroueBbie
IIEHHOCTH KAacCaloTCs TO3HAHWS 3aKOHOB MPHUPOILI, (GOPMUPOBAHUS MHUPOBO33PCHUS
U 00mmel KyJabTyphl YeNIOBEKa, a TaKkKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M TPUPOIHOHN cpene. Peanmmsyercs xumudeckoe o0Opa3oBaHHE
oOy4Jaroluxcs Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUS CPEACTBAMH Y4eOHOTO
npenaMeTa « XUMHUs», COJIepKaHUuEe W MOCTPOCHUE KOTOPOT'O OIPE/EICHBI B TIPOrpaMMe
M0 XUMHUHU C Y4ETOM CHEIU(UKA HAYKW XUMUHU, €€ 3HAUYCHHs B TO3HAHWM TPUPOIBI
U B MaTepUalIbHON >KU3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIUX IeJe M MPUHIIUIIOB,
XapaKTEepPHU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro OOIIero oopa3oBaHUs
B Poccuiickon denepanuu.

[Ipu dopmupoBanun conepkaHusi npeaMera «XUMHUSD YUTEHBI CIEAYIONINE
MIOJIOKEHMSI O Crienn(rKe U 3HAYCHUN HAYKU XHUMUH.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B CO3/IaHUU
HOBOW 0a3bl MaTepUaIbHOW KyJNbTYpPbl, BHOCUT CBOM BKjIaJg B (HOpMHUpPOBaAHUE
paIMOHATILHOTO HAyYHOTO MBIIUICHHUS, B CO3JaHUE IIEJIOCTHOTO TIPEICTaBICHUS
00 OKpYXKaoIIeM MHUpPE KaK O €IWHCTBE MPUPOJLI U YelIOoBeKa, KOTOpoe hOpPMHUPYETCS
B XMMHU HAa OCHOBE TOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHMS B3aMMOCBSI3U MEXKY CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXXHBIMHU
001acTSIMU IPUMEHEHUSI.
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CoBpeMeHHasi XMMHUA Kak HayKa CO3MJATENIbHAsl, HayKa BBICOKHX TEXHOJIOTHIA
HaIlpaBJICHA HA pelIeHUEe rI100aabHbIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIINEBOM, HSKOJOTUUECKOM O€30MacHOCTH U OXpaHbI
310pOBbs. T€CHO B3aMMOJEUCTBYs C APYTUMH €CTECTBEHHBIMU HAYKAMH, XUMHSI CTaJla
HEOTHEMJIEMOM YaCTbI0 MHUPOBOW KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa ¥ )KU3HU KKJOT0 YjieHa O0IIeCTBa.

B cooTBeTcTBUM ¢ O0IIMMHU LEISIMU U IPUHIUIIAMEU CPEHEr0 OOIIEro 00pa3oBaHms
comepkanue mpeamera «Xumus» (10 — 11 xmaccel, 0a30BbIi ypOBEHb H3Y4YEHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarolIuXcs,
HEOOXOJMMYI0O UM [IJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIrO
BKJIFOUEHHSI B HU3Hb COLIMYMa, MPOJOJDKEHUs 00pa3oBaHUs B PA3JIMYHBIX 00JaCTSIX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBastomuMu peaMeTa « XUMUsDH SIBISIFOTCS 0a30BbIe KypChl — « Oprannyeckas
xuMus» U «O01Ias 1 HEOpraHUYeCcKass XUMMHUs, OCHOBHBIM KOMIIOHEHTOM COJEPKaHUs
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUU IO HEOPraHUYECKOM
XUMUU (C BKJIIOYCHHEM 3HAHWUH ©W3 OOIIeH XWUMHH) W OPraHWYeCKOW XHUMHH.
dopmupoBaHUe JTAaHHOM CHUCTEMbl 3HAHUWA TPU HM3YyYEHUHU IMpeMeTa OOecleurnBaeT
BO3MO>XHOCTh PaCCMOTPEHHUS BCETO MHOI000pa3us BEIIeCTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB M TEOPUN XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» U «OOmas
W HEOpraHuueckas XuMus» chopMuUpoBaHa B MPOrpaMMme IO XHUMHUU Ha OCHOBE
CUCTEMHOIr'0 MOJAX0Ja K U3YYEHHIO Yy4eOHOro Marepuana U 00yClIOBJIEHa UCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONMPEECICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OPraHMYECKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUU
CTPOCHUSI OpPraHUYECKMX COCIMHEHHM, a TAaKXKE€ HAa YPOBHE CTEPEOXMMHUUYECKHUX
U DJIEKTPOHHBIX MPEICTABIICHUHN O CTpoeHNH BemiecTB. CBeIeHHs 00 3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIWHEHUN. B Kypce OpraHM4ecKoM XHMHUM TIOJNYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs MEepBOHAYAIbHbBIE
MPEJICTABIICHUS O XWMHMUYECKOW CBS3U, KJIAacCU(UKAIIMOHHBIX TMPU3HAKAaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XUMUUYECKOUN pEaKIUu.

B mpenmere «Xumusi» 0a30BOr0 ypOBHSI pacCMAaTpPUBACTCS M3YUYEHHBIH HA YpPOBHE
OCHOBHOTO OOIIEr0 00pa30BaHUS TEOPETUYECKUN Marepual U (PaKTOIOrHMUecKue
CBEJICHHUS O BEIECTBaX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
Y HEOpraHWYecKas XMMHs» O00ydaromuMcs MpPeJOCTaBISIETCS BO3MOXHOCTh OCO3HATh
3HAYCHHE MEPUOAMYECKOr0 3aKoHa C OOLIETEOPETUYECKUX M METOJ0JIOTHYECKUX
MO3UIMH, TIyOXe TMOHATh MCTOPUYECKOE HU3MEHEHHE (YHKIMI STOro 3akoHa —
0T 0000MIAOIICH 10 0OBSACHSIONIEH U MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHH,
CBOMCTBAX M MNPUMEHEHHWH, a TaKKE€ O XHUMWYECKHUX PEAKLIUSAX, HUX CYIIHOCTH
Y 3aKOHOMEPHOCTSX IPOTeKaHus JonoiyHsercsa B Kypcax 10 n 11 kimaccoB anmeMeHnTamu
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COJIEpKaHUs, UMEIOIINMU KYJIbTYPOJIOTHUYECKUA U MPUKIAAHON XapakTep. JTU 3HAHUS
CIIOCOOCTBYIOT TOHUMAHMIO B3aUMOCBS3U XUMUU C APYTUMHU HAayKaMH, PacKpbIBAIOT €€
pOJib B TIO3HABATEIBLHOM M MPAKTHUUYECKON JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHUSI K IMPOLIECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTUUYECKUX
MPUIOKEHUM XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MpoOJeMaXx, CBA3aHHBIX C XUMHEH, KPUTUUECKH OCMBICINBATD
uHOOPMAIINIO ¥ IPUMEHSATDH €€ JIJIs MIOMOJIHEHUS 3HAHU M, PelIeHUs WHTEIUIEKTYaIbHbIX
U OKCIEPUMEHTAIBHBIX UCCleNoBaTeabckux 3anad. ComepkaHue y4eOHOTro mpeaMmera
«XuMHS» ~ JAHHOTO  ypOBHS  WM3YyYEHUS OPUEHTUPOBAHO Ha  (HOpPMHUpPOBAHUE
y 00y4YaroIIuXCsi MUPOBO33PEHUECKON OCHOBBI JJI1 MOHUMaHUS (GUI0cODCKUX HACH,
TaKuX KakK: MaTepuajbHOE EJIMHCTBO HEOPraHWYECKOr0 M OPraHUYEeCKOro MHpa,
OOYCIJIOBJIEHHOCTh CBOWMCTB BEUIECTB KX COCTAaBOM M CTPOCHUEM, I[103HABAEMOCTh
MPUPOJHBIX SBJICHUN MYTEM AKCIEPUMEHTA U PELUIEHUS MPOTUBOPEUHI MEXKIY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMU, OCO3HAHHWE POJIM XUMHUH B PEIICHUHU
HKOJIOTHYECKUX MpoOeM, a TakkKe MpoOsieM cOepeKeHHsI YHEPTETUIECKUX PECYPCOB,
CBIPbSI, CO3/IaHUSI HOBBIX TE€XHOJIOTUM U MaTEPUAJIOB.

B mane pemienus 3agad BOCIIMTAHHS, Pa3BUTHS M COIUAIM3AIMN OOYJArOIITIXCSI
MIPUHATHIE TPOrPAMMOM IO XUMHH MOAXObI K ONPEAEICHUIO COAEPKAHUS U TOCTPOEHUS
npeaMera TMpeaycMaTpuBaloT (HOPMUPOBAHHE Y OOYYAIOMIMXCS YHUBEPCAIbHBIX
y4eOHBIX JICUCTBUM, UMEIOIKUX 0a30BOE 3HAUCHUE JIJISl PA3JIMYHBIX BUJIOB JACSITEIHHOCTH:
pemieHuss mpoOsieM, ToucKa, aHaiu3a W 00paboTku uHOOpMAIU, HEOOXOIUMBIX
JUIST TIPUOOPETEHUs OIbITa MPAKTUYECKOM M HCCIEI0BATEIbCKON NIESITENbHOCTH,
3aHUMAIOIIECH BaXKHOE MECTO B MTO3HAHUU XUMUH.

B npakrtuke npernogaBaHusl XMMUHU KaK Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus
TaK U Ha YPOBHE CPEIHEro OOIIero oopa3oBaHMs, MIPU OMPEACICHUHN COJAEepKATEIbHON
XapaKTePUCTUKU 1EeJIe U3y4eHUs TMpeAMeTa HaIlpaBJICHUEM [EPBOCTEICHHOM
3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (OPMHUPOBAHNE OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHMUS, TPAKTUYECKOM NIEATETLHOCTH YeJI0BeKa U KaK
OJTHOTO M3 KOMITIOHEHTOB MHUPOBOHN KyNbTypbl. C METOAMYECKON TOYKHU 3PEHUSI TaKOU
MOAXOA K ONPENCIICHUIO LIEJIEH U3YUYECHUS MTPEAMETA SIBJIIETCS BIIOJHE OMPaBIAHHBIM.

['maBHBIMU LIETISIMU W3YYEHHS TpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHET0 OOIIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMUpOBaHUE CHUCTEMBl XUMHYECKUX 3HAHMM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOEHHUE
U TOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUECKOr0 XapakTepa,
O3HAKOMJICHHE C UCTOPUEH X PA3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TPEACTABICHUA O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB M XMMHUYECKUX pEaKIHMi, HEOOXOAMMBIX i1 MPUOOpPETEHUsT yMEHUH
OpPUEHTHPOBATHCA B MUPE BEUIECTB U XUMHUYECKUX SIBJICHHI, UIMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOU U MOBCEIHEBHOMN KU3HMU;



denepanbHas padbodas nporpamma | Xumus. 10—11 kimaccsr (6a30BbIii ypOBEHB)

pa3BUTHE YMEHHH U CHOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAOIIOJCHHEM
U OOBSCHEHHEM XUMHUYECKOTO SKCIEpUMEHTa, COOTIOACHHEM TMpaBuil 0e30macHOro
oOpaIleHus ¢ BeIeCTBAMH.

ConeprxarenbHas XapakTepUCTHKa LEIel U 3a7a4 U3y4eHHs [IPeIMETa B IPOrpaMMe
0 XMMHUHU YTOUYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU NPUOPUTETAMHU
B CHCTeMeE cpeaHero ooiiero oopazoanus. CerogHs B MpenoiaBaHu XUMHUH B OOJIbIIICH
CTETIEH! OTAAeTCs MPEANOUYTEeHHE MPAKTHUYECKONH KOMIIOHEHTE COACpKaHHs 00ydeHus,
OPHEHTHPOBAHHON Ha MOJTrOTOBKY BBIYCKHHKa OOLIE00pa30BaTEIbHONW OpraHu3aluu,
BJaJCIONIero He Ha0OpoM 3HaHUM, a (QYHKUMOHAIBLHOW TI'pPaMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHHUSIMH aKTHBHOTO TIOJYYCHUS 3HAHUW M MPUMEHEHUSI UX B pEalbHOM
KU3HU JJIs PEIIeHUS TPAaKTUYECKUX 3a/1a4.

B oT1o0il cBsA3M mpu u3ydeHHH npeaMera «XHMHA» JOMUHUPYIOIIEe 3HAYCHHE
npruoOpeTaroT Takue e U 33a4H, Kak:

ajanrtanus OOydYalolIMXCs K YCIOBUSAM JAMHAMHYHO PAa3BUBAIOLIETOCS MUPA,
dbopMupoBaHuEe UHTEIICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHEM;

(dopmMupoBaHuE Y 00y4YaIOUIMXCs KIIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JI1 PA3NMYHBIX BHUJOB JACATECIHHOCTH: PEIICHUS
npobyieM, TIOMCKa, aHainu3a MW 00paboTKM  HMHpOpMaUUH, HEOOXOJUMBIX
JUI IPUOOPETEHUs ONbITA ACSITEILHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B TIO3HAHUU
XUMHH, a TaKXke i1 OLEHKU C TO3MLIMHA SKOJIOrMYecKoil 0e30macHOCTH XapakTepa
BJIMSIHUSI BEUIECTB M XMMHUYECKHX IMPOIECCOB HA OPraHMU3M 4YeJOBEKa U MPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, HWHTEIUICKTYallbHBIX W TBOPYECKUX
CIOCOOHOCTEN OOyYaroLUXCs: CIHOCOOHOCTH CaMOCTOSATENbHO MNPUOOpPETaTh HOBBIC
3HAHUS [0 XMMUU B COOTBETCTBUHM C JKU3HEHHBIMU NOTPEOHOCTSIMH, HCIIOJIb30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIs TOMCKA U aHAIN3a Y4eOHOM U HayqHO-
HOMYJISIPHON WHGOPMAIIMY XUMHYECKOTO COACPIKaHUS;

(GopMupoBaHUE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHNS, HaOIIOAATeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IMPH IJIAHUPOBAHMM U TPOBEACHUH XHUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00YyJarOIUXCsl YOSKIEHHOCTH B TYMaHUCTHUECKOIN HalpaBICHHOCTH
XUMHUHU, €€ BaXHOW poOJIM B PELIEHUU TIJIOOAIBHBIX MPOoOJIEM palMOHAIBHOIO
IPUPOJIONIONH30BAHMS, TOTOMHEHUS JHEPreTHYECKHMX pPEecypcoB M COXpaHEHUS
OPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHUS
K TPUPOJE U CBOEMY 3J0POBBIO, a TaKK€ MPHUOOPETEHUs ONbITa HCIOIb30BAHUS
NOJYYEHHBIX 3HAHUHM Ui MPHUHSTHS TPAMOTHBIX PEUICHUH B CHTYallUsX, CBSI3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMH.
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Hean wu 3agaum  u3ydeHuss npeaMera «XUMHUS» TMONYYWIH  MOAPOOHYIO
METOIMYECKYI0 HMHTepIpeTanuio B pasnene «llmanupyemble pe3ysbTaTbhl OCBOCHHS
IPOrpaMMbl M0 XUMHH», TAKUM OOpa3oM OOECHEUYEHO YETKOE MPEACTaBICHUE O TOM,
KAKUe 3HaHUS U YMEHUS UMEIOT NPAMOE OTHOUIEHUE K PeaI3allui KOHKPETHOM LIEeIH.

B ydyeOHOM mmaHe cpemHero oOmiero oOpa3zoBaHUs MpeAMET «XUMHs» 0a30BOrO
YPOBHS BXOJMT B COCTaB MpeAMETHOIN o0sacTu «EcTecTBeHHO-HayYHBIE MTPEIMETHI.

OOmiee YuCIO 4YacoOB, PEKOMEHJIOBAHHBIX JUIsl M3y4y€HUS XUMHUHU, — 68 4acos:
B 10 xmacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Heneno).
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COJAEPXAHUE OBYUYEHUA

10 KUIACC

TeopeTnueckue OCHOBbI OPraHMYeCKOM XUMHH

[Ipenmer opraHMYecKOl XUMHUU: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAUYCHHE
B IOJYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOCHHS] OPraHUYECKUX
coequHeHuid A.M. byrtnepoBa, ee OCHOBHbIE MOJOXEHUs. CTpYyKTypHbIE (DOPMYIIbI
opranuveckux BemiecTB. ['omonorus, uzomepusi. XUMHUUYECKasi CBSI3b B OPraHUYECKHX
COEAMHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuuKanuu oOpraHudeckux BemecTB. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTrhyeckas) U TPUBUAIbHbIE Ha3BaHUS BAKHEUILINX
IPEICTaBUTEIIEH KIACCOB OPraHUYECKUX BELLIECTB.

OKCHepUMEHTAIbHBIE METOABl W3Y4YEHHUsS BEIIECTB WU MX IPEBPALCHUN:
O3HAKOMJIEHHE C 00pa3llaMy OpraHMYECKHUX BEIIECTB U MaTepHajaMd Ha UX OCHOBE,
MOJICTIMPOBAHHE MOJEKYJ OpraHMYeCKUX BEIIECTB, HAOMIOJICHUE U  ONHCaHHe
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILIEHUIO0 OPraHUYECKUX BEUIECTB IIPU HArPEBAHUU
(ntaBneHue, 0OyriIMBaHUE U TOPEHUE).

Yriaesonoponasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU Psifl. MeTaH U 3TaH — MPOCTEUIINE
NPEICTABUTENIN AJKAHOB: (PU3NUYECKHME U XUMHUYECKHE CBOMCTBA (PEaKIUU 3aMEILECHUS
Y TOPEHMS ), HAXOXKJIEHUE B IPUPOE, MOTYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psiA. OTWIEH M NPONUICH —
MPOCTEHIINE MPEACTABUTENN AIKEHOB: (PM3MUECKUE U XUMUYECKHE CBOMCTBA (peakuuu
TMJPUPOBAHUS, TaJOrCHUPOBAHUSA, THUIAPATALMM, OKHUCICHHS W IOJUMEPU3ALNH),
NOJIyYE€HHE U PUMEHEHNE.

Anxanuensl: Oyraauen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BakHEWIINE
XUMHUYECKUE CBOMCTBa (peakuusi mnonuMepusanuu). IlodydyeHue CHHTETHYECKOro
KaydyKa 1 pe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKUN psl. ALICTHIIEH —
MPOCTEHIINI MPEACTABUTEND AJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaklMM TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUAPATALUU, TOPEHHUS),
MOJIyY€HHE U IPUMEHEHUE.

Apensl. beH3oi: coctaB, cTpoeHne, (U3NYECKUE M XUMUUYECKHIE CBONCTBA (peaKIuu
TJIOTC€HUPOBAaHUS U HUTPOBAHUS), NOJY4YEHHE U NMPUMEHEHHE. TOKCUYHOCTH ApEHOB.
['eHeTnueckass CBSI3b MEXKIY YIVIEBOAOPOJAMHM, IPUHAICKAIMUMHA K Pa3IM4YHBIM
KJIaccaM.

[IpupoaHble UCTOYHUKHU YrIIeBOAOPOoa0B. [IpuponHbIil ra3 u nomyrHele He(TAHbIE
ra3el. Hed1h 1 ee mporcxoxnenue. CriocoObl epepadoTku HEPTH: IEPETOHKA, KPEKUHT
(TepMuyeckuii, KaTanuTUueckuil), muponus. I[IpomykTel mnepepaboTku HedTH, HUX
NpPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KamMeHHBI yroib W MPOIYKTHI €ro
nepepadoTKHU.
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ODKCHEPUMEHTAIbHBICE METOAbl HM3Y4YE€HHUS BEUIECTB W HUX IPEBpallCHUM:
O3HAKOMJICHHE C oOpas3llaMH IIacTMAacC, KaydyKoB WU pe3uHbI, KoiuieKuuu «HedTb»
U «YTOollb», MOJEIMPOBAHMWE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
IIPOBEICHUE TTPAKTUUECKON pabOThI: TTOYdEeHHUE STHIICHA U U3yUCHHUE €TI0 CBOWCTB.

Pacuernrlie 3amaun.

Beraucnenust mo ypaBHEHHIO XUMHUYECKON peakiu (Macchl, 00beMa, KOJIMYeCcTBa
HCXOJIHOTO BEIlECTBA WJIM TPOJYKTa pPEaKlMH IO M3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJTHOT'O M3 MCXOJHBIX BEIICCTB MIJIM TIPOIYKTOB PEAKITHH).

Kucsoponconep:kamme oprannyeckue coeJuHeHUs!

[IpenenbHble OTHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJ: CTpPOeHUe, (Pu3nuecKue
U XMMHYECKHE CBONCTBA (pPEaKkIMU C aKTUBHBIMU METAJJIAaMH, TaJOr€HOBOIOPOIAAMH,
rOpeHue), NpuMeHeHrne. BonopoaHbie CBsI3M MEXAY MOJIEKYJaMH crupToB. JleiicTBue
METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHble CIHUPTHL. DTUJICHIIUKONb W TIHULEPUH: CTPOCHHE, (PU3UYECKHE
U XUMHYECKHE CBOMCTBA (B3aMMOJCHUCTBHE CO MIETOYHBIMU METAJJIAMH, KaueCTBEHHAs
peakuus Ha MHOrOaTOMHbIE cupThl). JleficTBue Ha opranu3M uesnoBeka. [IpumeHeHue
TIIMLEPUHA U TUIICHTJIUKOJIS.

deHoJI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. Ilpumenenue denoua.

Anbnernasl. @opManbaeru, alueTaabAerul: CTpOeHUE, (PU3NUECKHUE U XUMUUECKHE
CBOMCTBA (peaKlUy OKUCICHUSI U BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKITUH ), TOTYyICHUE
U TIpUMEHEHUE.

OnHOOCHOBHBIEC Tpe/eNbHbIE KapOOHOBBIE KHUCIOThL. MypaBbuHAsh M YKCyCHas
KHCJIOTBI: CTpOeHHUE, (PU3NUSCKUE U XMMUYSCKHE CBOMCTBA (CBOMCTBA, O0IIHe I Klacca
KHUCJIOT, peakuus »Tepuduxanuu), moaydyeHue U mnpuMmeHenne. (CreapuHOBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEM BBICIINX KapOOHOBBIX KUCIOT. MblTa Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHE.

Crnoxxsbpie d(pupbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ MAPONH3 CIIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorudeckas posib >KHUPOB.

VYrneBosl: cocTaB, KiacCU(PUKaLMs YriaeBOAOB (MOHO-, M- W TMOJMCAXapUabl).
['mroko3a — mpocTelnii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS MOJEKYJIbI, (PU3NUECKUE
U XUMHYECKue cBoicTBa (B3aumopeiictBue ¢ ruapokcuaom Menu(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l), BoccraHoBneHue, OpoKeHHE TIIHOKO3bI),
HAXOXXJEHUE B MpUpOJIe, MPUMEHEHHEe, Ononornueckas poib. dortocuHre3. Opykroza
KaK U30Mep IITIOKO3bI.

Kpaxman wu mnemmono3a kak mpupojHbie mnonumepbl. CTpoeHue Kpaxmana
U nemwnonos3bl. Pu3nueckue M XMMHYECKHME CBOMCTBAa Kpaxmana (THApOIIU3,
KayeCTBEHHAsl peaKkus C HOJOM).

DKcrnepuMeHTaIbHbIE METO/IbI U3YUEHHMSI BEIIECTB U UX MPEBPaIllEHUI: IPOBEICHUE,
HAOJMIOJIEHUe M  ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KayeCTBEHHbIE PpEAKLUUU OJIHOATOMHBIX CIUPTOB (OKUCIEHHWE JTAHOJNA OKCHJIOM
menu(Il)), MHOroarOMHBIX CHOUPTOB (B3aUMOJEHUCTBUE TJHULEPUHA C THAPOKCHUIOM
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menu(Il)), anmpaernmoB (OKHWCICEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u ruapokcugom wMenu(ll), B3auMopeicTBHE Kpaxmaia C HOJIOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuetHblie 3agaum.

Brruucnenus mo ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bemMa, KOIMYeCTBa
HCXOJIHOTO BEIIeCTBAa WM MPOAYKTAa pEaKIUU 10 H3BECTHBIM Macce, o0beMy,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIUH).

A30Tcoep:Kaniue OprannyecKue coeTuHeHUs!

AMHWHOKHCIIOTBI Kak aMQOTEepHBIC OpraHuYecKkue coeauHeHus. Ddusnyeckue
U XHMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TIMIMHA). buomormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuabl.

benku kak TpUpomHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuyHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa O0enKoB. XMMUYECKUE CBOMCTBA OCJIKOB: THAPOIIHU3,
JeHATypaIus, KaueCTBEHHbBIE PEaKIIU Ha OCIIKH.

DKCnepruMEeHTATbHBIE METO/Ibl H3YUCHHUS BEIIECTB M MX MIPEBPAIICHUN: HAOIOICHHE
U ONHCaHUE JEMOHCTPAIIMOHHBIX OIIBITOB: JCHATypalds OCJIKOB IpU HarpeBaHHH,
I[BETHBIEC pPEAKI[UU OEIIKOB.

BbicOKOMO/1EeKYISIPHBIE COCAUHEHUS

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEAMHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIIEHB ITOJINMEPU3ALINN, CPENHSS MOJIEKYJISIPHAS Macca.
OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCOUHEHHM — MOJIMMEPH3ALUs
Y TIOJIMKOH/ICHCaIlHS.

OKCHEepUMEHTAIbHBIE METO/Abl HW3y4YEHUs BEIIECTB W HX MPEBpaIICHUI:
O3HaKOMJICHHE C oOpa3liaMM NOPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJIACTMAcC,

KAay4yKOB.

MexknpeameTHbie CBA3HU

Peanuzanus MeXNpeaMETHBIX CBA3CH NPU HU3YYECHUM OPraHUYECKOHM XHUMUHU
B 10 Kylacce oCyliecTBIIETCS Ye€pE3 UCIIONIb30BAHUE KAaK OOLIUX €CTECTBEHHO-HAYyYHBIX
NOHATUHM, TaK W IOHSITHM, SBIIIIOIIMXCA CHUCTEMHBIMU JUIsl OTACIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: SIBIICHUE, HAYYHBIN (aKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KJIAcCU(pUKALUA, NEPUOAUYHOCTb, HAOIIOJACHHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICITMPOBAHHUE.

®uznka: mMarepus, SHEprus, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKHM
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEIECTBA, (hU3MUECKUE
BEJIMYMHBI U €IUHULIBI X U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
(doTocuHTE3, OMOJOrNYECKH aKTUBHBIE BelllecTBa (O€NKH, YTIEBOAbL, JKUPBI, PEPMEHTHI).

['eorpadusa: mMuHepanbl, TOpHbIE TOPOABL, MOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

pPECYpCHI.
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Texunonorus: IMUIICBLIC IPOAYKTBI, OCHOBLI PAllMOHAJIBHOIO IIMTAHHA, MOIOHIHC
CpCacTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MaTCPHAJIbl U3 HCKYCCTBCHHbLIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMHH

XuMmudeckuit sneMeHT. AtoM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuueckue YpPOBHHU, MOIYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- DJIEMEHTHI.
Oco0eHHOCTH pacTpeeICHHs FIEKTPOHOB M0 OPOUTAISIM B aTOMaxX JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(DUTypaITHsi aTOMOB.

[lepuonnuecknin 3axkoH u llepmoamyeckas cHCTEMA XUMHYECKUX DSJIEMEHTOB
J.N. Menneneea. Cpsi3b nepHOAUYECKOro 3akoHa M [lepuonnueckoil cHCTEMBbI
xuMmuueckux 3jemMeHToB .M. MeneneeBa ¢ COBpeMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHsI CBOMCTB XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTBIX M CIJIOKHBIX BEIIECTB MO TpynmnaM U NEpUoJiaM. 3HAYECHHE MEPUOTUYECKOrO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMHUUYECKOM CBsI3U (KOBaJICHTHASI
HEMOJISIpHAsT W TOJIApHAs, HWOHHAsA, MeTauiueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. IoHbI: KAaTHOHBI
Y AaHUOHBI.

BemiectBa MOJEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB
OT TUIA KPUCTAITUIMYECKON PEIIETKHU.

[TonsiTre 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOMHBIE pacTBOpbl. MaccoBas
JIOJIs BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudyeckux coenuHeHuil. HomeHknaTypa HEOpraHMYeCKUX
BEIIECTB. [eHeTMyecKass CBS3b  HEOPraHWYECKHWX  BEIIECTB, MNPHHAIJIEKAIIUX
K pa3JINYHbIM KJ1accam.

Xumuueckas peakius. Knaccudukanus XMuMAYECKUX PEaKIui B HEOPraHUYECKON
U OpPraHMYEeCKOM XHWMHUHU. 3aKOH COXPAHEHMS MacChl BEHIECTB, 3aKOH COXpPAaHEHUS
Y MIPEBPANICHUS SHEPTUU [P XUMUUYECKUX PEAKIUSX.

CKOpoCTh peakilii, €€ 3aBUCUMOCTh OT pa3IH4HbIX (QakTopoB. OOpaTtuMbie
peakunu. XuMudeckoe paBHoBecue. DakTopsl, BIUAIOMIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

OnekTponutudeckas aucconuanus. CunbHble W ciabble 35ekTpoiauThl. Cpena
BOJHBIX PAacTBOPOB BEUIECTB: KUCJAs, HEUTpajbHAas, WIelo4YHass. Peakiuy HMOHHOrO
oOMeHa.

OKUCIUTENEHO-BOCCTAHOBUTEBHBIE PEAKIIUU.
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OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHS] BEUIECTB U WX IPEBPAILCHHI:
nemoHcTpanusa — Tabmun  «llepmomnueckas  cucTeMa  XMMHUYECKHX — DJIIEMEHTOB
.. MengaeneeBa», W3ydeHHE MOJEEH KPUCTATIIMYECKUX PEIIETOK, HAOJI0JICHHE
U ONHUCaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3lIOKEHUE MEPOKCHAA
BOJOPOJIa B IPUCYTCTBUM KATAJIM3aTOPA, OIPEIEIICHUE CpPelbl PacTBOPOB BEIECTB
C TMOMOUIBI0 YHUBEPCAIBHOTO UHAMKATOPA, PEaKIMM HOHHOTO OOMEHA), MPOBEICHHUE
MPAKTUYECKON paboThl «BiusHUE pa3NIuyHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOM
pEeaKIUm».

PacuetHnblie 3agaum.

Pacuetsl Mo ypaBHEHHSIM XUMHYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMHUYECCKUE
pacyeThl, pacyeThl C UCIOJIH30BAHUEM MTOHSATHS «MAcCOBAas JOJI BEUIECTBAY.

Heopranuyeckass xumus

Hemeramnel. Ilonoxenne HemeramnoB B Ilepuonnueckom CUCTEME XUMHMYECKHX
anemenToB /.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUST aTOMOB. DU3NUYECKHE CBOMCTBA
HEMETa/UTOB. AJIOTponus HEMETANIOB (Ha TpuUMepe Kuciaopoma, cepbl, (ocdopa
U yIaepoja).

XUMUYECKUE CBOMCTBA BaXXHEWIIUX HEMETAUIOB (TaJOr€HOB, CEphl, a30Ta,
docdopa, yriaepomsa U KpeMHHsI) U UX COCTUHEHHH (OKCHUIOB, KHUCIOPOCOICPKAIIIX
KHMCJIOT, BOJIOPOHBIX COCAUHEHU).

[IpumeHeHne BaXKHEHIIIUX HEMETAUIOB U UX COEMHCHU.

Meramnel.  [lomoxenue wMerammoB B llepuoguyeckoi CUCTEME XUMHUYECKUX
anemeHToB [[.V. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UYE€K aTOMOB
MetauioB.  OOmue  du3myeckue cBodctBa  MeTtawioB.  CIlaBel  METaJLIOB.
DIEKTPOXUMHUYECKUN PsiJT HAPSIKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB (HATPHM, Kalaui, KadbllUuid, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO61me crnocoObl oydyeHus MeTauioB. [Ipumenenne MeTamioB B ObITY U TEXHHKE.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALIECHUN: W3yUYCHUE
Kowteknmu ~ «MeTayjutel W CIDIaBbI»,  OOpaslloB  HEMETAJJIOB,  pelIeHUE
OKCIEPUMEHTAILHBIX  3a7a4, HaOJNIOJCHHWE W  OMHCaHUuE JIEMOHCTPAIIMOHHBIX
U J1TaOOpaTOPHBIX OIBITOB (B3aWMOJICUCTBUE THUIPOKCHA AITIOMHHHUSA C PacTBOpaMHU
KHCJIOT M IIEJIOUEH, KaYeCTBEHHBIC peaKI[ui Ha KaTHOHBI METAJLJIOB).

Pacuernsbie 3agaum.

Pacuets maccel BemecTBa WM O0OBEMa Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce MM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIIUM BEIIECTB, PaCUeThl
Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOJAYKTOB PEAaKIMH, €CJIM OJHO U3 BEILIECTB
MMEET IPUMECH.

XuMus 4 )Ku3Hb. MeKnpeaMeTHbIe CBA3H

Ponpr xumum B oOecrmiedeHHUH HKOJOTHYECKOM, SHEPreTHYSCKOW U ITHUIIEBOMN
0€30MacHOCTH, Pa3BUTUHM MEIULIMHBI. [IoHSITHE 0 HAYIHBIX METOdaX MO3HAHUS BEIISCTB
Y XMMUYECKUX PEAKLIUH.
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[IpencraBinenus 00 OOIIMX HAyYHBIX MPUHIUIAX MPOMBIIIIEHHOTO MOJYyYEHUS
BAOKHEWIIINX BEILIECTB.

YennoBek B MUpE BELIECTB U MAaTEPUAIOB: BaXHEUIINE CTPOUTEIIbLHBIE MAaTECPUAIIBI,
KOHCTPYKLIMOHHBIE ~ Marepuajbl,  KpacKM, CTEKJIIO, KepamMuKa,  MaTepualsl
JUIS 3JIEKTPOHUKH, HAHOMATEepUaJIbl, OPraHNYECKUE U MUHEPAJIbHbIE YA00peHUsI.

XuMus W 300pOBbE YEJIOBEKA: IIpaBWJla HCIOJIB30BAHHUS  JIEKAPCTBEHHBIX
npernaparoB, IpaBujia OE30MacCHOTO HCHOJIb30BaHMUS IpernapaToB OBITOBOW XUMUU
B IIOBCEIHEBHOMU KU3HU.

Peanuzanust MeXNpeIMETHBIX CBSI3ed MPU M3YYEHUU OOIIEH M HeopraHu4eCKOu
xumuu B 11 Kjacce OCyIIECTBISIETCS Yepe3 UCMHOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHATUH, TaK W IOHATHW, SBJISIOIIMXCA CUCTEMHBIMH I OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYUHbIE IOHATHS: Hay4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHallu3, CHUHTE3, KiacCUPUKanus, IEePUOJUYHOCTb, HAONIOJIEHUE, SKCIIEPUMEHT,
MOJENIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@du3uka: Marepus, JHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
paZMOaKTUBHOCTb, MOJEKYJIA, JHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, (PM3MUYECKUE BEIMYMHBI U €AWHUIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kneTka, opranusM, 3KkocucTema, ornochepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpHBIE MOPOABI, IMOJIE3HbIE HCKOMAaeMble, TOIUIKBO,
pPECYPCHL.

TexHomorus: XWMUYecKass MPOMBIIUIEHHOCTb, METAJUIYPrusi, IPOU3BOJCTBO
CTPOUTEIIHBIX ~ MAaTEPHAIOB,  CEJIbCKOXO3SMCTBEHHOE  MPOW3BOACTBO,  MHUIIEBAs
MIPOMBIIIJIEHHOCT, bapmaneBTHyecKast IIPOMBIIUICHHOCTb, IIPOU3BOZACTBO
KOCMETUYECKUX  MPENapaToB, MPOU3BOACTBO  KOHCTPYKUHOHHBIX  MAaTE€pUaJIOB,
AJIIEKTPOHHAS ITPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

®I'OC COO ycranapnuBaet TpeOOBaHUA K Pe3yJabTaTaM OCBOCHUS 00YJarOIMMUCS
nporpaMMm  cpenHero obmero oOpa3oBaHusi  (JIMYHOCTHBIM, MeETalpeIMETHBIM
U mpeaMeTHbIM). HaydHo-meTonuueckod OCHOBOM [jIsi pa3pabOTKU TUIAHUPYEMbBIX
pE3yJIbTaTOB OCBOCHUS MIPOTpaMM CPEIHETO 00I1Iero 0opa3oBaHusl SBISETCS CUCTEMHO-
NeATeIbHOCTHBIN MTOAXO/.

JIMHHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM € CHCTEMHO-AECATEIBHOCTHBIM IOAXOIOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPETHEro OOIIero
00pa30BaHus BbIIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYalOIIMMHCA POCCUHCKOM TIpaXKAaHCKOW HAEHTHUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEJIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJM4Khe MOTUBALUU K O0YYEHHIO;

LEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLUid 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJACTBOBATbCS B  CBOEHU
JEATEIIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IIPUCYILUMU LIEJIOCTHONU CUCTEME
XUMHUYECKOT0 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHMS SKOJIOTUYECKON KYIbTYpPbI U CIIOCOOHOCTU CTaBUTH II€JIU
Y CTPOUTH KU3HEHHBIE IUIAHBI.

JIn4HOCTHBIE PE3YNIBbTATBl OCBOCHUA IIPEAMETA « XUMUA» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENILHOM JESTEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U UJ€ajJaMU POCCUKUCKOT O
IpaXAaHCKOro 00I1ecTBa, MPUHATHIMU B OOILIECTBE HOPMAMH U MpaBUJIaMU MOBEJCHUS,
CIOCOOCTBYIOIIIMMM IIPOLIECCAM  CAMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOT'O
CTaHOBJICHUS TUYHOCTH 0OYJarOIIUXCSl.

JIngHOCTHBIE ~ pEe3yJIbTaTBl  OCBOECHMSA  IpeaMera  «XHMUS»  OTPAKAIOT
C()OPMHUPOBAHHOCTH ~ OIBITA TIO3HABATEILHOW M  MPAKTHUECKOM  ACSITEIHbHOCTH
00y4aroUIMxcs Mo peaar3aluy IPUHATHIX B O0ILECTBE LIEHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpa:xknancKoro BOCIMTAHUS:

OCO3HAHUS OOYYAIOIIMMHUCI CBOMX KOHCTHTYLIMOHHBIX MpaB U OOS3aHHOCTEH,
YBOKCHUSA K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaX U MPaBUJIaX MEXIMYHOCTHBIX OTHOIIECHUM
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NESITEIHHOCTH MPU CO3AaHUU Y4E€OHBIX
MIPOCKTOB, PEIICHUU YUYEOHBIX M I03HABATCIBHBIX 3a]a4, BBIMOJHEHUH XHMHYCCKUX
AKCIIEPUMEHTOB;
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CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JIPYTUX MPHU aHAJIM3€ Pa3JInYHbIX BUJIOB y4€OHOU NIEATEIBbHOCTH;

2) NaTpUOTUYECKOr0 BOCIIUTAHUS:

IICHHOCTHOTO  OTHOILIEGHHUSI K HCTOPUYECKOMY M  HAydHOMY  HAacCJEAUIO
OTE€UECTBEHHON XUMUU;

yBaXEHUSI K TIpolleccy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUsI XWMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKHM €CTh pe3yJbTaT
JUTATEITLHBIX HAOJIIOICHHUA, KPOITOTIUBBIX YKCIIEPUMEHTAIBHBIX TTOMCKOB, IMTOCTOSTHHOTO
TpyJa y4EHBIX U TIPAKTUKOB;

WHTEpEeCca W TO03HABATEIHHBIX MOTHBOB B TMOJYYEHHUU W TOCIEIYIOIIEM aHaJHN3e
uH(MOPMAITIH O TIEPEIOBLIX TOCTIKEHHSIX COBPEMEHHON OT€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMsI, 3ITUYECKOr0 IIOBEICHUS,;

CHOCOOHOCTH OLIGHUBATh CHUTYal[MH, CBA3aHHBIE C XWMHWYECKUMHU SIBJICHMSIMH,
Y IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI
U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPULIEH C MO3ULIUNA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUN ITUX IMOCTYIKOB;

4) (popmupoBaHNs KYJbTYPbI 310POBbSI:

MOHUMAaHMS [IEHHOCTEH 3/10poBOro U 06e30macHOro oopasa KM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHUYECKOMY
310pOBBIO;

coOmrofieHus mpaBuil  Oe3omacHOro oOpalieHuss C  BellecTBaMu B OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOU JIEATEIBLHOCTH;

MOHUMAHMS LIEHHOCTH MPaBUJ WHIWBUAYATLHOIO M KOJJIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYALIUSAX, YTPOKAOIIMX 310POBBIO U KU3HU JIFOACH;

OCO3HAHUSI TIOCJICJICTBUI W HENPUSITUS BPEIHBIX MPHUBBIYEK (yHIOTpeOIeHUS
QJIKOTOJI51, HAPKOTHUKOB, KYPEHUS);

S) TPy10BOr0 BOCTIUTAHMSA

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIHLCKON ACSITEIILHOCTH,
OOITIECTBEHHO TOJIE3HOM, TBOPUYECKON M IPYTrUX BUAAX JIEATECIHHOCTH,

YCTaHOBKM HAa aKTHBHOE YYaCTHE B PEIICHUM MPAKTUYCCKUX 3a/1a4d COIHAILHOM
HaIpaBJIECHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

WHTEpeca K TMPaKTUIECKOMY H3YUYCHHIO MPOQPECCHl  Pa3IMdHOTO  poja,
B TOM YHCJIE HA OCHOBE TIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMHUH,

YBOXEHUS K TPYY, JIOJSAM TPYy/a U pe3ysibTaTaM TPYIA0BOU IEeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOU TPACKTOPHH 00pa3oBaHUs,
Oymymieit mpodeccun W peanu3allud COOCTBEHHBIX >XKU3HEHHBIX IUIAHOB C YYE€TOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB M TMOTPEOHOCTEH
00I111eCTBa;
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6) ’K0JIOrN4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKU 11€7IeCOO0pPa3HOr0 OTHOUIIEHUSI K TMPUPOJe, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3€MJIE;

MOHMMAaHUsl TJ00aJbHOTO  XapakTepa HKOJOTMYECKUX MpoOJieM, BIMUSHUSA
DKOHOMUYECKHUX MTPOLECCOB HA COCTOSHUE NMPUPOAHON U COLUMAIBHOU CPEJIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKECHUNW XUMUM JJI PEIICHUs
BOIIPOCOB PALIMOHATIBHOI'O IIPUPOAONOJIb30BAHUS;

AKTUBHOTO HENPUATHS IEWCTBUM, NPUHOCAIIMX BpPEI OKPYKAIOIIECH ITPUPOIHOU
cpelie, yMEHHUs MPOTHO3UPOBATH HEOIArONMPHUSTHBIE HSKOJIOTHYECKUE IOCICACTBUS
MPEAIPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILATh UX;

HaJIMYUsl PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJIOIMYECKON KYJIbTYPBI,
OMbITa JEATEIILHOCTH 3KOJIOIMYECKOM HAINpPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMM B MO3HABATEJIbHOW, KOMMYHUKATUBHON W COIMAIbHON NPAKTUKE, CIOCOOHOCTHU
Y YMEHHUSI aKTUBHO TIPOTUBOCTOSATH UIEOJIOTUU XeMOo(hoouu;

7) 1EeHHOCTH HAYYHOI O TIO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKU;

MOHMMAaHUs CrielM(PUKU XUMUU KaK HAyKW, OCO3HAHUS €€ pOJiu B (pOpMUpOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJOCTHOTO  IPEICTaBICHUS
00 OKpY’KaroIleM MUpPE Kak O €IUHCTBE MPUPOJIbl U YETIOBEKA, B MIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXKACHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JIJISl COBPEMEHHOM ITUBUIIM3AIMU: B €€
IYMaHUCTUYECKOM HAINpPaBIEHHOCTH W BAXXHOM pOJM B CO3JaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIbTYPBI, PEIICHUU TIIOOATBHBIX MPOOJeM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPHhEBOM, SHEPIeTUUECKOM, MUIIIEBOM U SKOJIOTUUECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, OOCCTICUCHHH YCJIOBHM YCIIEUTHOTO TPyJa M HKOJIOTHYECKU
KOM(OPTHOM KU3HU KaKJIOT0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJIOB IO3HAHUS,
UCIIONb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJIb30BAaTh MOJy4aeMble
3HAHMS Ui aHajdu3a U OOBACHEHMS SIBICHUN OKPYXAIOLIEro MHUpa U MPOUCXOJSAIINX
B HEM U3MEHEHUM, YMEHHs Jenarh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAy4YHBIX
($akTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TIOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYE€HUIO HOBBIX 3HAaHUW MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B paszluyHbIX cdepax mnpodeccHoHaIbHOM
NeSTENbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE Pe3yJIbTAThl OCBOCHUS YUEOHOT0 IpeaMeTa « XUMUs» Ha YPOBHE
CpeIIHero o0I11ero oopa3oBaHus BKIIOYAOT:

3HaYUMBble 111 (POPMUPOBAHUSI MUPOBO33PEHIUS 00YUAIOIIMXCS MEXIUCIUILIMHAPHBIE
(MeXnpeaMeTHbIe) OOIlEHAaY4YHbIE TMOHATHUSA, OTPAKAIOIIUE IIEJIOCTHOCTh HAyYHOU
KApTUHBI MUpa U cHelu(puKy METOAOB MO3HAHMS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX
Haykax (MaTepusi, BEUIECTBO, SHEPrus, SIBJIEHUE, MPOILIECC, CUCTEMa, HAay4dHbId (axT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MCCIIEJOBaHUE, HAOIOJCHHE,
U3MEpEHUe, IKCIIEPUMEHT U APYTHUE);

yHUBEpCAJIbHbIE Yy4eOHble JEHCTBUSA (MO3HABaTENbHbIE, KOMMYHHKATUBHBIE,
peryisTuBHbIE), oOecneunBaromiie (HopMUpPOBaHHE (YHKIUOHAIBHOW I'PaMOTHOCTH
Y COLMAJIbHON KOMIIETEHUUN 00yYaroIINXCs;

CHOCOOHOCTh O0YYarOIIMXCS HMCIOJB30BaTh OCBOCHHBIE MEXKIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCAIbHbIE y4yeOHbIE JEHCTBUS B MO3HABATEIbHOU
Y COLMAJIbHOM MpPaKTHUKE.

MeranpeiMeTHbIE  PE3yJIbTaThl  OTPAKAIOT  OBJAJACHUE  IO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYIATUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU I€HCTBUSMU.

Ilo3HaBaTebHBbIC YHUBEPCAJbHbIEC Y4eOHbIC IeiCTBHS
ba3oBrbie jiornueckue 1eicTBU:

CaMOCTOATENBHO (POPMYIMPOBATH U aKTyaJIU3UPOBATH NIPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONPEIEIATD LIENIN EATEIBHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBbHOCTH C ITIOCTABJICHHBIMU LIEIISIMU;

UCIIOJIB30BATh [P OCBOCHUHU 3HAHUM IIPUEMBI JJOTUYECKOT'O MBILIJIEHUS — BBIIEIIATD
XapaKTEpHbIE IPU3HAKA MOHATUM M YCTAHABIMBATH UX B3aMMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOLIUE MOHATHUS AJI1 OOBSICHEHHS OTACIBHBIX ()aKTOB U SIBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUU NI KiIacCU(PUKALUU BEIIECTB U XUMUYECKUX
peaKIui;

yYCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Yy4acMbIMH SIBICHUSMU;

CTPOUTH JIOTMUECKHUE PacCyk ACHUs (MHIYKTUBHBIE, AEIyKTUBHbBIE, [10 aHAJIOTUN),
BBISBIIATh 3aKOHOMEPDHOCTH W NPOTHUBOPEYUS B PacCMaTpUBACMBIX SBJICHMSX,
(GopMyIupOBaTh BBIBOJBI U 3aKJIFOUEHUS;

IPUMEHATh B IIPOLIECCE IIO3HAHUSA, HCIIOIb3yEMbIE B XUMHUH CHMBOJIMYECKUE
(3HaKOBbBIE) MOIENHU, TPEOOPA30BHIBATh MOJEIIbHBIE PEICTABICHUS — XUMUYECKUI 3HAK
(cMMBOIJI) BJ€MEHTa, XuUMUYeckas (opMyna, ypaBHEHHE XUMUYECKOM pEaKkIUU —
IPU pelIeHUH y4eOHbIX TO3HABATENbHBIX U IPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHbIE
MOJICJIbHBIE TIPEACTABIICHUS Ul BBIABICHUSA XapaKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEILECTB U XUMUYECKUX PEAKLIUM.
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Ba3oBble ucciienoBarejabcKue JelicTBUA:

BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI O MIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINM;

(GopMynHpoBaTh LEM U 33Ja4d HCCIEAOBAHUS, HCIOJb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JIJIs1 (JOPMUPOBAHUS THUIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXIEHU;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIIbHOTO IUNIAHUPOBAHUS U ITPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHUsS HAOMIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro  pe3ysbTar, (opMyIupoBaTh OOOOIICHHS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIENOBAHUS, COCTABJIATH
00OCHOBaHHBIN OTYET O MPOACIaHHON padoTe;

MpUOOpPETaTh ONBIT YUEHUYECKOW UCCIIeI0BATEIbCKON U MPOEKTHOM e TENbHOCTH,
IPOSIBISITH CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TTIOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB IT03HAH Ul

Pabora c unopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpMALMM (HAyYHO-IOMYJIsIpHAas
JAUTEepaTypa XMMHUYECKOIO COJAEp)KaHUs, CHpPaBOUHbIE 1MOCoOMs, pecypchl MHTEepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM MpEACTABICHUS, KPUTUUECKU
OLICHHUBATh €€ JIOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTE;

(opMynHpOBaTh 3aPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAMMOM /1711 BBIIOJTHEHUST Y4€OHBIX 3a/1a4 ONPEAEIIEHHOI O TUIIA;

npuoOpeTaTb  OMBIT  MCMOJIb30BaHHUS  HMH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3INYHbIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY NpeaCcTaBleHUs WH(OpMauu
(cxembl, rpaduKH, JUarpaMMbl, TAOJIMLIBI, PUCYHKHU U APYTHUE);

UCIOJIb30BaTh HAY4YHBIN fA3BIK B KAa4ECTBE CpEACTBA MpU paboTe ¢ XUMHUUYECKOU
uH(pOpMaIMeil: TPUMEHATh MEXIpPEIMETHbIE ((PU3NUECKHEe U MaTeMaTHUYECKHE) 3HAKU
¥ CUMBOJIBI, (POpMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCNOJb30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaTJISTHOCTH.

KoMMyHuKaTHBHBIE YHHBEpPCaJbHble Y4eOHbIC JCHCTBUA:

3a7laBaTh BONPOCHI IO CYIIECTBY OO0CYXJaeMOW TEeMbl B XOJC JHajora
W/WIM  JHUCKYCCHUHU, BBICKa3blBaTh WJACHU, (HOPMYJIMPOBATH CBOU  IPCAJIOKCHUS
OTHOCHTEJIHHO BBITIOJTHCHUS MPEITIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C IPE3CHTAllMCH pe3yJbTaTOB IT03HABATEILHOW JIEATEIBHOCTH,
MOJyYSHHBIX CaMOCTOSITEIbHO HIJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHCHUU
XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCICAOBAHUIO CBOWCTB
U3yYaeMbIX BEINECTB, peaM3alldd Y4eOHOro MpoeKkTa W (POPMYJIMPOBATH BBIBOJIBI
10 pe3yJibTaTaM IMPOBEICHHBIX HCCIICIOBAHHMIA ITyTeM COIJIACOBAHMS IO3UIUH B XOJE
OOCYXJIeHUS U 0OMEHa MHEHHUSIMU.
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PerynsitTuBHbIe YHUBepcaJIbHbIE y4eOHbIEe ACCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYIIECTBIATH CBOK  ITO3HABATEIBHYIO
NEATENIbHOCTh, ONpENesas €€ LeId M 33Ja4d, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IPEIJIaraéMblid alrOPUTM JIEUCTBHI MPU BBITIOJTHEHUU
y4eOHBIX U HCCJICIOBATENIbCKUX 3a/ad, BIOMpaTh HauOosee dYPHEeKTUBHBIN CIOCO0 HX
PELIECHHUSI C YYETOM IMOIYYEHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIU3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIC pe3ybTaThl OCBOCHHUS IMPOTPaMMBbl CPEIHET0 OOIIEro oOpa3oBaHUS
10 XUMHUU Ha 0a30BOM ypOBHE OPHCHTHPOBAHBI Ha O0OECIICUCHHE MPEUMYIICCTBCHHO
o01eo0pa3zoBaTeNbHON U OOIMIEKYIBTYPHOM MOATOTOBKH 00 ydaronuxcsi. OHU BKITIOYAIOT
cnenuduueckne U1 ydeOHOro mpeaMera «XHWMHs» HAyYHbIC 3HAHHSA, YMCHHS
¥ CIIOCOOBI JICHCTBUI 110 OCBOSHUIO, MHTEPIIPETAIIMH M TIPe0Opa30BaHUIO 3HAHUH, BUIBI
JEATCILHOCTH T10 TOJYYSHHIO HOBOT'O 3HAHWS W NMPHUMCHCHUIO 3HAHWHA B Pa3IUIHBIX
y4eOHBIX M PCATbHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBSA3aHHBIX ¢ XUMHUEH. B mporpamme
10 XMMHH MPEAMETHBIC Pe3yJIbTaThl IPEACTABJICHBI 110 TOAaM H3yJICHHS.

K koHmy oOyuenuss B 10 kiacce mpeaMeTHble pe3yJbTaThl OCBOCHHS Kypca
«Opranndeckasi XuMUsD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XMMHUYECKOU COCTaBIIAIOIIECH €CTECTBEHHO -
HAyYHOW KapTUHBI MHpa, pPOJU XHMHHM B TIO3HAHUU SIBICHUH  TPUPOJIBL,
B (QOpPMHpPOBAaHMHM MBIIJICHHSI W KYJIbTYpPHl JUYHOCTH, €€ (DYHKIMOHATHHOM
IPaMOTHOCTH, HEOOXOIMMOM JUIS pEUICHHs] MPAaKTHUECKUX 3a7ad U OIKOJIOTUYECKH
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 3I0POBBIO U MPUPOJIHON Cpese;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPasi BKIIOYAECT: OCHOBOMOJIATAIOIINE
NOHATUSA (XMMHUUYECKHH SJEMEHT, aTOM, JJEKTPOHHAas O0O0JOYKa aroma, MOJeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIATENILHOCTh, XMUMHUYECKas CBS3b, CTPYKTypHas ¢opmyIa
(pa3BepHyTasi U COKpAIleHHAs ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIepOIHbIHI
CKeJeT, (yHKIMOHAIbHAS TPYIa, pajnuKall, U30MEepHs, U30MEPhl, TOMOJIOTUYECKUH PsTI,
TOMOJIOTH, YIJIEBOJOPOABL, KHCIOPOA M a30TCOAEpXKAIUE COEAMHEHHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BemiectB A.M. BytiiepoBa, 3aK0H coxpaHEHHUs MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMS,
JeKalye B OCHOBE MOHMUMAaHMs MPUYMHHOCTU M CUCTEMHOCTH XMMMUECKUX SIBIICHUH,
(dakTomornyeckue CBEACHUS O CBOWCTBAaX, COCTaBe, IOJNYyYEHUH U O€30MacHOM
UCIOJb30BAaHUM BaXXHEHIIMX OpPraHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOM
JeSITEIbHOCTU YeJIOBEKa,;
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c(OPMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTE€pHblE MPU3HAKU IIOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME  IOHSATHUSA
IIPU OIIMCAHUHN COCTABA, CTPOCHMS M IPEBPAILCHUN OPraHUYECKUX COCAMHEHUM;

C(OPMUPOBAHHOCTb ~ yYMEHUM  HCIIOJIB30BaTh  XUMHUYECKYIO  CHMBOJIHUKY
JUTSI COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpaIieHHON) (hopMyIt
OpPraHMYECKUX BEIIECTB M YPAaBHEHUW XUMUYECKHX PEaKUUid, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJl ~ OpPraHMYECKMX  BEIIEeCTB [  WUIIOCTPAlMM  HUX  XUMHYECKOIO
Y IPOCTPAHCTBEHHOT'O CTPOCHMS;

cOPMUPOBAHHOCTh YMEHUN yCTaHaBIUBaTh MPHUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYECKHUX BEILIECTB MO MX COCTABY M CTPOCHHUIO K OMPENEIECHHOMY KJlacCy/Tpymnme
COCMHEHUN  (YIrJIeBOAOPOIbI, KHUCIOPOA W  a30TCOJEpKalllhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS IO CUCTEMATUYECKON
HomeHnknarype (IUPAC), a Takxke OpUBOAWTH TPUBUAIbHBIE HAa3BaHUSA OTACIIbHBIX
OpPraHU4eCKUX BEIIECTB (3TUJICH, TPOMUJICH, alleTUIICH, STUJICHTJIMKOJIb, TIMIEPUH, (HEeHOM,
dbopManbaeru, ameTaabIeruja, MypaBbUHAs KHUCIIOTa, YKCYCHasi KUCIOTa, OJEHMHOBAS
KHCJIOTA, CTEAPUHOBAS KMCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, LeUIi0J103a, TJIUIIKH);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BUABI XHMUUYECKOUN CBSI3U B OPraHUYECKHUX
COEIMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh ~ YMEHHUS NPHUMEHSATh IOJIOXKEHHS TEOPUH  CTPOEHUS
opranunyeckux BemectB A.M. ByrnepoBa miis 0OBSICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX
BeIlleCTB (MeTaH, 3TaH, STUJICH, MPOIWIIEH, alleTuiIeH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30i1, METaHOJN, ATaHOJ, ATUJICHIJUKOJb, TIULEPHUH, (EHOJ, aleTalbIerum,
MypaBbUHasi M YKCYCHasi KHCIIOTBI, TJIFOKO3a, KpaxmaJl, LEUIIJI03da, aMUHOYKCYCHAs
KHCJIOTA), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBS3b MEXAY HHUMU YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUNA C UCIIOIb30BAHUEM CTPYKTYPHBIX (POpMYII;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HMCTOYHUKHU YTIEBOAOPOIHOTO
CbIpbsi (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPEPadOTKH U MPAKTUUIECKOE
IPUMEHEHUE IPOAYKTOB MEPEPAOOTKH;

c(OpMHUPOBAHHOCTh YMEHU TPOBOAUTH BBIYUCIICHHSI 10 XUMUYECKUM YPAaBHEHUAM
(Maccbl, o00beMa, KOJMYECTBA MCXOJIHOTO BEIIeCTBA WJIM MPOAYKTa pPEaKIUu
0 M3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB
WIN MIPOAYKTOB PEAKIIMH);

chOopMUPOBAaHHOCTh YMEHUN BJIAJACTh CUCTEMON 3HAHUM 00 OCHOBHBIX METOAAX
HAYYHOI'O MO3HAHMSI, UCIIOJIb3YEMBIX B XUMUU NPU M3YyYEHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HAOJIO/IEHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCHOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHUEM;
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chOpMUPOBAHHOCT, YMEHUM COOJIOJATh MpaBUiia MOJb30BAHUS XUMHUYECKOU
MOCYJ10H U JJa0OpaTOPHBIM O0OPYIOBAHUEM, a TAKXKE IIPaBUiIa OOpAILIEHHS C BEIIECTBAMHU
B COOTBETCTBUH C MHCTPYKITUSIMH IO BHITIOJTHEHUTO JTA00PATOPHBIX XUMHUYECKUX OTIHITOB,;

chOpMHUPOBAHHOCT, ~ YMCHHWH  IUTAHUPOBATh W BBIMIOJNIHATE  XUMHYCCKUN
AKCHEPUMEHT (TIPEBpAIllCHUsI OPraHUYECKUX BEIIECTB IMPU HATPEBAHHUM, MOJYUYCHHUE
OTWICHA U WM3y4YEHUE €r0 CBOWCTB, KaYECTBEHHBIC PEAKIIMH OPTraHUYECKUX BEIECTB,
JeHaTypaiusi O€JIKOB MPU HarpeBaHUU, IBETHHIE pPEAKIMH OEJIKOB) B COOTBETCTBUU
C MpaBUJIAMHM TEXHUKHU OE30MaCHOCTH MPHU OOPAIlEHUHU C BEIIeCTBAMH U JaOOPaTOPHBIM
00Opy/IOBaHUEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO SJKCIEepUMEeHTa B ¢dopMme
3alUCU YPAaBHEHUN COOTBETCTBYIOIIMX peakiui U (HOpMYyIUpPOBATh BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AQHAJIM3UPOBATH  XUMHUYECKYIO
nH()OPMAIIHIO, TTOTY9aeMYyI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MacCOBOM WH(MOpMAIIH,
NuTepHeT u Ipyrux);

c(OpMUPOBAHHOCTh YMEHHH COOII0aTh MpaBUiIa SKOJOTHUYECKH 1eJIECO00Pa3HOT0
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIHLHOCTU B IEISX COXPAHEHUS CBOETrO 3/10POBbS
U OKPYXalolllell MpUpOAHON Cpellbl, OCO3HABAaTh OMACHOCTh BO3JICUCTBUS Ha >KUBBIC
OpPTraHU3Mbl OMPEEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIch nokazatens [TJK
(mpenenbHO  JTOMYCTUMOM  KOHIEHTpAlMM), TOSCHATH Ha MPUMEpax CIOCOOBI
YMEHBIIICHUS U IPEOTBPAILICHUS UX BPEIHOIO BO3/ICUCTBHUS HA OPraHU3M YEJIOBEKa;

Ui O0yYarolmuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBbSI: YMEHHE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB
U XUMHUYECKUX SIBJICHU;

JUISL CTENBIX M CIA0OBUASIIUX OOYYaIOIMXCA: YMEHUE HCIOJb30BaTh PesibehHO
TOYCUHYIO CUCTeMy o0o3Hauenwuii JI. bpaitns nis 3anvcu xumudeckux GopMy.

K koniry o0yuenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOPTaHWYECKasi XUMUS) OTPAXKAIOT:

cOpPMUPOBAHHOCTh  MPEACTABICHUI: O  XHMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TO3HAHUU SIBJICHHUI TMPUPOJIBI,
B (GOpPMUPOBAHUU MBIIUICHUS M  KYJIbTYphl JIMYHOCTH, €€ (YHKIHOHAIbHOU
TPAMOTHOCTH, HEOOXOAUMON Jii PEIICHHS MPAKTUYECKUX 3alad M HSKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO M IIPUPOIHOM CPEJIE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HaHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroiiue
MOHATUSI (XMMUUYECKUU JJIEMEHT, aTOM, HU30TOM, S-, pP-, d- AJEKTPOHHBIE OpPOUTATIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH o0BeM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHHS, XWMHUYECKas CBs3b (KOBaJICHTHas,
WOHHAs, METAUIMYECKas, BOJOPOAHAS ), KPUCTAIUTMYECKAs PeIIeTKa, THITBI XUMHIECKHUX
peaKIuii, pacTBOpP, IJICKTPOIUTHI, HEAICKTPOIUTHI, DJIEKTPOIUTHIECKAS TUCCOIUAINS,
OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM PpEaKIUH, XUMUYECKOE
paBHOBECHE); TEOPHUM H 3aKOHBI (TEOPHUS DIIEKTPOJIUTHUYECKOM JTUCCOIHAIINH,
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nepuonnuecknii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH
COXPAHEHMS U MPEBPAIICHUS SHEPIUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3bIK XHMHH, MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIIME B OCHOBE
NOHUMAaHUS MPUYUHHOCTU M CHUCTEMHOCTHM XHMUYECKUX SIBJICHHUH, (HaKTOIOTHYECKUE
CBEICHUS O CBOMCTBAX, COCTABE, MOJIYyYEHUHU U 0€30M1aCHOM MCIOJIb30BAaHUHU BaXKHEHIIINX
HEOPraHWYEeCKUX BEUIECTB B ObITY U MPAKTUYECKON NEATEIbHOCTH YEI0BEKa;

cOPMHUPOBAHHOCTh YMEHUW BBISBISATH XapakTE€pHblEe MPU3HAKU TOHSATHUH,
yCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME  TMOHSATHUSA
P OMMCAHUY HEOPraHUYECKUX BEIIECTB M UX MPEBPALLCHHUI;

cOPMUPOBAHHOCTb ~ yYMEHUM  HCIIOJIB30BaTh  XUMHUYECKYI0  CHMBOJIUKY
I cocTaBiieHUs: (OpMYJ BEMIECTB M YPaBHEHUM XUMHUUYECKUX  PEAKIIUM,
cucrematnueckyro HomeHkiatypy (IUPAC) m TpuBnanbHble Ha3BaHUS OTAEJIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrJIEKHCIbIA ra3, aMMHAK, ranieHas U3BeCTb,
HeraileHas U3BeCTh, MUThEBAs CO/A, MUPUT U APYTUe);

c()OPMHUPOBAHHOCTh YMEHUM OIPEAEISATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX JIEMEHTOB B COCAUHEHHSIX PA3IMYHOrO COCTaBa, BUJ XUMHYECKON CBSI3U
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOAOPOJAHAs) B COCAUHEHUAX, THUI
KPUCTAJUTMYECKON pEHIeTKH KOHKPETHOIO BEIECTBA (aTOMHAsI, MOJIEKYJISIpHAasi, HOHHA,
MeTaJUTMYECcKast), XapaKTep Cpeibl B BOAHBIX paCTBOPAX HEOPraHUUECKUX COCTUHEHMUI;

c(OpMHUPOBAHHOCTh YMEHHMI yCTaHABIIMBAaTh NPHHAMJIEKHOCTh HEOPraHHMYECKUX
BEIIECTB II0 MX COCTaBYy K ONPEACIIEHHOMY KJIacCy/Tpymie COeAUHEHHH (TpocTbie
BEUIECTBA — METAUIbl U HEMETaJUIbl, OKCHJbl, OCHOBaHHUSA, KHUCIOThL, aM(OTepHbIE
TUAPOKCHUIBI, COJH);

c(OPMUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICH IEPUOJUYECKOr0 3aKOHa
J.W. MenpeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONUIYIO, OOBSICHUTEIbHYIO
Y IPOrHOCTUYECKYIO (DYHKITNH;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepmoanueckoil CUCTEMBI XUMUYECKHX
anemenToB JI.W. MenzeneeBa, UCIIONb3ysl MOHATUSI «S-, pP-, d-3JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTHYECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX AJIEMEHTOB M UX COSAUHEHMI MO nepuogaM W rpynnam llepuogmyeckoii
CHUCTEeMBI XUMHYeCcKux 3j1eMeHToB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh (OMHCHIBATH) OOIIHME XUMUYCCKHE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKUMH BEIIECTBAMU
C IOMOIIBIO YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOOPMHUPOBAHHOCTh ~ YMEHHSI  KIACCU(UIMPOBATH  XUMHUYECKHE  pPEaKUUU
N0 PA3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBY pEarupyroluXx BEUIECTB, TEMJIOBOMY
addexTy peaknuu, HU3MEHEHHUIO CTENCHEH OKHCICHHUS DSJIEMEHTOB, OOPAaTHMOCTH
peaKkuny, y4acTUIO KaTaau3aTopa);
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c(hOpMUPOBAHHOCTh YMEHUN COCTABISTh YpaBHEHUS PEAKIUN pa3TUYHBIX TUIIOB,
MOJIHBIE M COKPAILEHHBbIE YPaBHEHHUs PEaKLMii MOHHOIO OOMEHa, yYUThIBasl YCJIOBUS,
IIPU KOTOPBIX 3TH PEAKIMHU UAYT 10 KOHIA;

cOPMHUPOBAHHOCTh ~ YMEHUH  NPOBOAUTH  PEAKUUHU,  MOATBEP)KIAOLINE
KaueCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH OMBITHBIM
MyTE€M HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEILIECTB;

chOpMHUPOBAHHOCTh ~ yYMEHHH  pacKpbIBaTh CYILIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OajlaHCca 3THUX
peaKuuu;

c(OpPMUPOBAHHOCTh YMEHHN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pEaKkIi OT Pa3UYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XHUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (nmpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMHUUYECKHE MPOIECCHI, JEKAIIUE
B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHHUSI CEPHOW KHUCIOThl, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUHBIX MPUHIIUIIAX U IKOJIOTUYECKUX
npodsieMax XMMUYECKOTO ITPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYMCIICHUS C UCTIOIb30BAHUEM TOHSTHUS
«MaccoBas JI0JI BEIIeCTBa B paCTBOPE», OOBEMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX
peaKkusax, Macchl BEIIeCTBa WM 00beMa ra3oB IO U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce WIh 00beMY OJHOIO M3 y4acTBYIOLIUX B pPEaKIMM BEIIECTB, TEIIOBOTrO 3ddekra
peakIuy Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHhl BELIECTB, IPEBPALCHUS U COXPAHEHUS
SHEPIUU;

c(hOpMUPOBAHHOCTb YMEHUM COONIOAATh TpaBUjIa IOJIb30BAHUSI XUMHUUYECKOM
MOCY10¥ U JTa0OpaTOPHBIM 0O00PYI0BAHUEM, a TAKXKE MIPaBUiIa OOpAIIEHHS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSMH IO BHIMOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBATH W BBINOJHATH  XUMUYECKUN
DKCIIEPUMEHT (PA3N0OKEHUE TMEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalu3aropa,
OIpPEEIICHUE CpPEeAbl PACTBOPOB BEUIECTB C MOMOIIbIO YHHUBEPCAIBLHOIO MHIAMKATOPA,
BIIMSIHUE Pa3IM4YHbIX ()AaKTOPOB HA CKOPOCTh XMUMUYECKOW PEaKLUU, PEaKIIMH HOHHOTO
oOMe€Ha, KaueCTBEHHbIE PeaKlUuu Ha CynbdaT-, KapOOHAT- U XJIOPUI-AaHHUOHBI, HA KATUOH
aMMOHMUS, pelIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTaiuibs»y u «HemeTanbiy)
B COOTBETCTBUU C IMpaBUJIAMHM TEXHUKH OE30MACHOCTU MPHU OOpAIEHUU C BEIIECTBAMHU
U J1abopaTOpHBIM  OOOpPYIOBAaHMEM, TMPEACTABIATH PE3YIbTaThl  XHUMHUYECKOTO
JKCIiepuMeHTa B ¢GopMe 3amUCH  YpaBHEHUH  COOTBETCTBYIOIIUX  pEaKIUi
1 (hOpMYIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uHbOpMAIMIO, TOJIY4aeMYIl0 U3 pPa3HbIX HCTOYHUKOB (CpelICTBa MacCOBOM
KOMMYHHKaluK, IHTEpHET U apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOAATH MPABUIIA HKOJIOTHUECKH LETECO00Pa3HOrO
NOBEJICHUSI B OBITY U TPYIOBOM AESITEIHLHOCTU B LENSIX COXPAHEHUS CBOETO 3/10POBbS
U OKpY’Karollled MPUPOJHOM Cpesbl, OCO3HABAaTh OMACHOCTh BO3ICHCTBUS Ha >KUBBIC
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OpPTaHW3Mbl OMPEIEICHHBIX BEIIeCTB, MoHUMas cMbicin Tokasarens [IJIK, moscHsTh
Ha IpuMepax CIocoObl YMEHBIICHUS W MPEAOTBpAICHUS HUX BPEIHOTO BO3JICHCTBUS
Ha OPTaHW3M YEJIOBEKa,;

UIsT  OOYJaroIMXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS: YMCHHE
NPUMEHATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJax TIO3HAHUS BEIIECTB
1 XUMHAYECKUX SIBJICHUI;

JUISL CIICTIBIX M CITa0OBUIAIINX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh peabedHO-
TOYEUHYIO CUCTeMy o0o3Hauenuii JI. bpaitns nis 3anvcu xumudeckux GopMy.
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10 KJIACC
HanmenoBanue
Ne KonuuaectBo OcHOBHBIE BUIBI IEATEILHOCTH
pa3iesoB U TEM [TIporpammHoOe coaepkaHue
n/n y4e6HOro MpesIveTa 4acoB oOyyJaromuxcs

Pasznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHH

1.1

[Ipenmer
OpPraHUYECKON XUMUH.
Teopust crpoeHus
OpraHU4ECKUX
COCIMHEHU

A.M. byrneposa

3

[IpenmeT OpraHnyecKon XUMUHU:

€€ BOSHUKHOBEHUE, PA3BUTHE

Y 3HAYCHHE B TIOJIYYCHUU HOBBIX
BEILECTB U MAaTE€pPUAJIOB.

Teopust cTpoeHUsI OPraHNYECKUX
coennHeHur A.M. byrneposa,

€€ OCHOBHBIE ITOJIOKEHUS.
CtpykTypHBIE (POPMYIIBI OPraHUYECKUX
BellecTB. [ 'omoiorusi, uzoMepus.
XuMuyecKas CBA3b B OpraHUYECKUX
COEJIMHEHUSIX: KPaTHBIE CBSI3U,

G- Y TT-CBS3HU.

[IpencraBnenue o Kj1accupuKauu
OpPraHUYECKUX BEILIECTB.
Homenkiiarypa oprann4eckux
COCIMHEHUH (CUCTEeMaTHU4ecKas)

Y TPUBHUAJTIbHBIC HA3BAHUS BaKHEUIIINX
IIPEACTABUTEIIEH KITACCOB OPIraHUYECKUX
BEILIECTB.

PackppiBaTh CMBICIT H3y4aeMbIX
MOHATUN (BBIABISATH UX XapaKTepHBIC
MPU3HAKH), yCTAHABJIUBATh UX
B3aMMOCBSI3b.

[IpuMeHATDH MOJI0KEHUS TEOpUU
CTPOEHUSI OPraHUYECKUX BEIIECTB

A. M. bytieposa 1151 00BbICHEHHS
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX
COCTaBa U CTPOEHUSI.

Hcnonb30BaTh XUMHUUECKYIO CHMBOJIHMKY
11 COCTaBJICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIleHHOH) (opMysT OPraHNIECKUuX
BEIIECTB.

Omnpenensats BUABI XUMUYECKOU CBSI3H
(omuHapHbBIE, KpaTHbIE) B OPraHUYECKUX
COEJITMHEHUSX.

PackpriBaTh posib OpraHMyecKoOi XUMUHU
B IIPUPOJIE, XapaKTEPHU30BaTh €€
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JKcnepuMeHTAIbHbIE METOAbI
H3y4eHUsl BellleCTB U X MpeBpalleHMii:
e JleMoHCTpanuu:

— O3HAaKOMJIEHHUE C 00pa3lamMu
OpPraHUYeCcKUX BEIIECTB U MaTepHallaMu
Ha MX OCHOBE;

— ONBITHI MO MPEBPALLIEHUIO
OpPraHMYECKUX BEIIECTB IIPU HarpeBaHUU
(rutaByieHue, OOyTJIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ OTIBITHI:

— MOJICIUPOBAHUE MOJIEKYT
OpPraHMYECKUX BEIECTB

3HAUYEHHE B )KU3HU YEIOBEKA,
WJUTIOCTPHUPOBATH CBSI3b C APYTHMHU
HayKaMH.

Ha6mromaTh 1 onuchIBaTh
JEMOHCTPAIMOHHBIC OIBITHI; ITIPOBOIUTH
Y OMKCHIBATH JJAOOPATOPHBIC OIBITHI

U MPAKTHYECKUE padOThI

Uroro o pazneny

Pa3nen 2. YrieBoaoponasl

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOCHHE,
YIJI€BOAOPOIbI — TOMOJIOTUYECKUM psifl. MeTaH U 3TaH —
aJIKaHBI MPOCTEHIIINE MPEJICTABUTEIIN AJTKAHOB:

COCTaB, XUMHUYECKOE CTPOCHUE,
bu3nUecKre 1 XUMHUIECKUE CBOMCTBA
(peakuuu 3aMelIEeHUs U TOPEHUS),
HaxO0XXJICHUE B IPUPOJIE, TTOTYyICHUE
U [IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPO/IBI: TOMOJIOTHYECKUN psijl. DTUIICH —

aJIKCHBI, aJIKaJUCHBI,
aJIKWHBI

IIPOCTEUIINUN ITPEACTABUTEIID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOEHUE,
dbusznuecKre U XUMUYECKHE CBOMCTBA

PackpbIBaTh CMBICIT H3ydaeMbIX
MTOHATHUH (BBISBIISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b, HUCTIOIH30BAThH
COOTBETCTBYIOIIUE TTOHATUSA

IIPU OMKMCAHUU COCTABA, CTPOCHUS

Y TIPEBPAIEHUN OpTraHUIECKUX
COECIUHEHUN.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIlleHH O ) OpMYIT OpraHUuYECKUX
BEIIIECTB.
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(peakuuu ruApUPOBAHUSA,
raJIOTeHUPOBAHUS, THPATAIUH,
OKHCIICHHS ¥ TIOJIMMEPHU3AITIH )
HAXOXXJIEHUE B IPUPO/IC, MTOTYICHHE
U TIpUMEHEHHE.

Anxanuensr: Oyranuen-1,3

U MeTuiIOyTanueH-1,3, xumuyeckoe
CTPOEHUE, PEAKIIHS MOJIMMEPU3ALIHIH,
NpUMEHEHUE (111 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U Pe3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKU I s,
AlLIeTWIEH — MPOCTEHIINI
IPECTaBUTEIb ATKUHOB: COCTAB,
XMUMHUYECKOE CTPOCHHE, (PU3NUECKHE
U XUMHAYECKHE CBOMCTBA (pEaKiiuu
THJIPUPOBAHMUS, TAIOTEHUPOBAHNUS,
TUApaTalliy TOPEHHUs ), HAX 0K ICHHE
B MPUPOJIE, OTyYEHUE U TPUMEHEHHE

23

Apomarnueckue
YIJIEBOIOPOJIBI

ApeHbl: 0EH30J1 M TOIYO0JI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYIT,
bu3nIecKre 1 XMMUIECKUE CBOMCTBA
(peakuu rajJoreHupOBaHUS

Y HUTPOBAHUSA ), IMOTYUCHUE

U npuMeHeHue. Biusinue 6enzona

VY cranaBiMBaTh NPUHAJICKHOCTD
BEILIECTB K OMPEICICHHOMY KJ1acCy
YIJIEBOJIOPOJIOB 11O COCTaBY

Y CTPOCHHUIO, HA3bIBATh UX

10 CUCTEMAaTUYECKON HOMEHKIIATYPE;
MIPYUBOJINTH TPHMBHUAIbHBIC HA3BAHUS
OTJIENIbHBIX MPE/ICTaBUTENEH
YIJI€BOJOPOIOB.

OnpenensiTe BUIAbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX YrJI€BOOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CLIOCOOHOCTH
YIJIEBOAOPO/IOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMeHEHue, GPU3NIECcKue

1 XUMHUYECKHE CBOKMCTBA, BAXKHECHIIIAEC
CIOCOOBI OJTYYEHHUS TUITUYHBIX
MPEACTABUTEIICH pa3IUYHbBIX KJIACCOB
yriIeBOJIOPOI0B (METaHa, dTaHa,
ATUJICHA, alleTUJIeHa, OyraaueHa -1,3,
OeH30I1a, TOJIYOJIa).

BBISIBASTE TEeHETUYECKYIO CBSI3b MEXKY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HAJIMYKUE YPABHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUECKUX

28



denepanbHas pabouas mporpamma | Xumus. 10—11 kmaccsr (6a30BbIit ypOBEHBD)

Ha OpraHru3Mm 4CJIOBCKaA. I'eneTnueckas
CBA3b YIJICBOAOPOAOB

24

[IpuponHeie
VCTOYHUKU
YIJIEBOAOPOJIOB U UX
nepepadboTka

[Tpuponansiii ras. [lomytHeie HedTAHBIC
ra3el. HeThb 1 ee npourcxoxaeHue.
CrnocoObl nepepaboTKH HEPTH:
MEePErOHKa, KPEKUHT (TEPMHUYECKUH,
KatanuTuaeckuit). IlponykTsl
nepepadoTKu He(PTH, UX TPUMEHEHHE
B IIPOMBILIUIEHHOCTHU U B OBITY.
KameHHBI yroJib ¥ MPOAYKTHI €T0
nepepadoTKHU.

IKCIMEPUMEHTAIBHBIC METOAbI
M3y4eHHUs BelleCTB

U MX IPeBPaLlCHUI:

e JlemOHCTpanuu:

— koyuiekiuu «Hed1b» u «Yromby;
— BuaeodparmenT «BynkaHnuzamnus
PE3UHBD.

e JIaGopaTOpHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEIEICHUE
yraepoja v BOAOPOJa B OpraHUuYECKUX
BELIECTBAX;

— O3HAaKOMJIEHHE ¢ 00pa3laMHu
IIacTMacc, KaydyKoB M PE3UHBI;

— MOJEIMPOBAHUE MOJIEKYII
YIIE€BOJOPOJIOB U
raJIOr€HONPON3BOAHBIX.

peaKuuii C UCII0JIb30BAHUEM
CTPYKTYPHBIX (POPMYII.
XapakTtepu3oBaTb HCTOUHUKHU
YIIIEBOAOPOIHOTO ChIpbs (HEPTH,
MPUPOJHBIN ra3, yrojb), CIOCOObI UX
nepepaboTKU U MPAaKTUYECKOe
MIPUMEHEHHUE NOJTy4aeMbIX IPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/]IbI TO3HAHUS — IIPOBECHUE,
HA0JII0/ICHHE U ONTUCAHUE XUMUYECKOTO
AKCIIepUMEHTa (J1Ta0OpaTOPHBIE OTBITHI
U IIpaKTUYECKrEe paboThl).

CnenoBatb mpaBuiaM 0€30MacHOM
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUH XUMUYECKON
MOCY/bl U 000PYJOBaHUS, a TAKKE
npaBujiaM 0OpalieHus ¢ BEIIECTBAMHU
B COOTBETCTBUH C UHCTPYKIUSIMHU
BBIMIOJTHEHUS 1a00PATOPHBIX OIMBITOB
U MPAKTUYECKUX Pa0OT 110 MOTY4EHHUIO
Y U3YYEHHIO OPraHUYECKUX BEIIECTB.
[IpencraBisaTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIUCH
YPaBHEHHUM COOTBETCTBYIOIIMNX PEAKIINI
Y JIEJIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOAUTH BEIYMCICHUS

JUTSL OTIPEAEIICHHS] MOJIEKYJIIPHOM
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e [IpakTuueckue pabOTHI:

No 1. [lonydueHue 3TuIEHA U U3yYEHHE
€ro CBOMCTB.

e PacueTHbIe 3aga4n:

— OIpPENEIICHNUE MOJIEKYJIIPHON
(bhopMyJIbI OPraHUYECKOTO BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX JIEMEHTOB;

— PAacyeThl 10 YPABHEHHUIO XUMHUYECKOU
peakuuu

(bopMyJibl OpraHMYECKOI 0 BEIIECTBA,
110 YPAaBHEHHUIO XUMUYECKON pEaKIINU.
CamocTOATENBHO MIJIAaHUPOBATH

Y OCYILIECTBJISAITH CBOIO I03HABATEIIBHYIO
JEeSATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOU
JESITENbHOCTH

Hroro no pazneny

13

Paznen 3. Kucsopoacoaep kaiiue opranny

€CKHE COCAMHCHUA

3.1

Crouptel. ®eHon

3

[IpenenbHbIE OJJHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TAHOJ, XUMHUUECKOE
cTpoeHue, GU3NIECKUE U XUMUISCKUE
CBOMCTBA (peakIiy C aKTUBHBIMHU
MeTaJlJlaMH, TaJOr€HOBOAOPOIaMH,
ropeHue), npumeHenue. Bogopoanas
CBsI3b. DU3HOJIOTHUECKOE ACHCTBUE
METaHOJIa ¥ 3TAHOJIa HAa OpraHu3M
YyeJoBeKa.

MHOroaToMHbIE€ CIUPTHI: ATUIIEHTITUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
dbu3nYecKre 1 XMMUYECKUE CBOMCTBRA
(B3aMMOJICHCTBUE CO IICIIOYHBIMHU
MeTaJlJlaMH, Kau€CTBEHHAs peaKIius
Ha MHOT'OATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT H3ydaeMbIX
MOHSATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTaHABIUBATh UX
B3aHMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE TOHATHUSA

MIpU OITMCAHUU COCTaBa, CTPOCHUSI

Y MIPEBPAILCHUN OPraHUYECKUX
COCJIMHEHUH.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISL COCTaBJIEHUSI MOJIEKYJIIPHBIX

1 CTPYKTYPHBIX (Pa3BEepHYTOM,
COKpaIeHHOo#) (hopMysT OpraHudeCKUuX
BCILICCTB.

Y cranaBnuBaTh MPUHAIIEKHOCTD
BEIIECTB K ONPEIEICHHOMY KJIACCY
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du3noIornUecKoe AeUCTBHE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIALIEPUHA U YTUIICHTIIMKOJIS.
®enoin. CTpoeHrnE MOJIEKYJIBI,
bu3nyecKkue 1 XuMHUYECKUE CBOMCTBA
¢denona. TokcuuHOCTh (PeHONA, €To
(duznonorunyeckoe AeiUCTBUE

Ha OpraHusm uesnoseka. [ Ipumenenue
dbeHona

3.2

AJbJCTUIBL.
KapOoHOBbIE KUCIOTHL.
CrnoxxHbie 2QupbI

Anpaerunbl: hopMabIeTH I

U alleTaIbICTU, XAMUYECKOE
CTpoeHHe, (PU3NYECKUE U XUMHYECKUE
CBOMCTBA (peaKIMi OKUCICHUS

Y BOCCTAHOBJICHHUSI, KAU€CTBEHHbIE
pEaKInu), IoydeHue

U IPUMEHEHUE.

OIHOOCHOBHBIE MTPEAEIIbHbBIC
KapOOHOBBIE KHUCJIOTHI: YKCYCHAs
KHCJIOTa, XUMUIECKOE CTPOCHHUE,
bu3nUecKre 1 XMMUIECKUE CBOMCTBA
(oOmrue cBOMCTBA KUCIIOT, PEaKIIHs
sTepudUKaIIIN), TTOTyICHUE

u npuMeHenue. CteapuHoBas

U OJICMHOBAsI KUCIIOTHI KaK
MIPEICTAaBUTEIN BBICIITMX KAPOOHOBBIX
KHCJIOT.

Mpblia Kak coJid BBICIINX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, Ha3bIBATh UX
110 CUCTEMATHYECKON HOMEHKIIATYpE;
MPUBOAUTH TPUBHAIbHBIC HA3BAHUS
OTZIENIbHBIX IIPEICTaBUTENEH
KHUCJIOPOJCOAEPKAIINX COCTMHEHHM.
XapaKkTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, Gu3nYecKue

Y XUMUYECKHUE CBOMCTBA, BAYKHEUIIINE
CIOCOOBI MOJTY4EHUSI TUTTUYHBIX
[PEACTAaBUTEIIEH PA3JIMUHBIX KIIACCOB
KHCIIOPOJICOAEPKAIINX COCTUHEHUI
(MeTaHoOMa, 3TaHOJA, TJIUIIEPUHA,
(dbenomna, popmanbaeruaa,
aneTaabIeruaa, yKCyCHOM KACIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
L[EJUTIOJI03bI); BBISIBIISITh T€HETUYECKYIO
CBSA3b M€Ky HUMU U MMOJATBEPKIAATh €€
HaJM4ue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuii C UCMOIb30BAHUEM
CTPYKTYPHBIX (pOPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOEHHE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAYCHUE

JUTSL KUBHEACSTEIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONaCHOCTh BO3ACHCTBUS
Ha YKMBBIC OPraHU3MBbl OMPEICIICHHBIX
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KHCJIOT, UX MOIOIIEE ACHCTBHE.
CnoxxHbie 3(hUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.

[M'uaponu3 cioxkHbIX (PUpPoB.

JKuipbl Kak TpOU3BOIHBIE TIIUIIEPUHA
Y BBICIINX KapOOHOBBIX KUCIIOT.
['maponus ;xupoB

33

YriaeBoabl

VYrieBojbl: cocTaB, KjaaccupuKaius
yraeBoa0B (MOHO-, AU-

U nosmcaxapuel). ['mroko3a —
MPOCTEUIINN MOHOCAXapH/I:
O0COOEHHOCTHU CTPOEHUS MOJIEKYJIbI,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBRA
TJIFOKO3BI (B3aUMOACHCTBHUE

¢ ruapokcuoMm meau(Il), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BocctaHoBieHue, OpoxKeHNE
T[IFOKO3bl), HAXOXKJICHUE B TIPUPO/IE,
pUMEHEHUE TIIFOKO3bI, OMOJIOrHYecKast
POJIb B AKU3HENIEATEILHOCTH OPraHu3Ma
yenoBeka. Porocunrtes. OpykTo3a Kak
M30MeEp TIIFOKO3BI.

Caxapo3a — npeicTaBUTEIb
JMCaxapyui0B, THAPOIIN3 CaXxapOo3bl,
HaXO0XJICHHE B IPUPOJIC U TPUMEHEHHE.
Kpaxman u nemoio3a Kak IpupoHbIC
MOJIMMEPBL: CTPOCHUE KpaxMalia

OpPraHWYECKUX BEUIECTB, MOSCHATH
Ha MpUMepax CocoObl YMEHbILICHUS

Y TIPEJIOTBPAILICHUS UX BPEAHOTO
BO3/ICHCTBHS HAa OPraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAaYUHbIE
METO/IbI TIO3HAHUS — MPOBEJICHUE,
HaAOJI0/IEHUE U OMTMCAHUE XUMUYECKOTO
AKCIIepuMeHTa (J1abOpaTOPHBIE OMbBITHI
U TIPaKTHYECKHE paObOThI).

CrnenoBaTh mpaBuiaM 0€30MacHOM
paloThI B J1abopaTopuu

MIPU UCTOJIb30BAHUN XUMUYECKON
NOCY/Ibl U 00OPYAOBAHHUS, a TAKXKE
MpaBUJIaM OOpAIllEHUS C BEIIECTBAMH

B COOTBETCTBHH C UHCTPYKITUSIMHU
BBITIOJTHEHUS Ta00PATOPHBIX OIBITOB

Y MIPAKTUYECKUX PadOT IO MOTYIEHHUTO
Y U3y4EHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasiTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopme 3anmucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIIHIA
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BEIYUCICHUS

JUTSL OTIPENIETIEHUS MOJIEKYJIIPHOU
(hopMyJIbl OpraHUYECKOr o BEIIECTRA,
M0 YPaBHEHHUIO XUMHUYECKON PEaKIInu.
CaMoCTOSITeNTbHO TUTAaHUPOBATh
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U 1EJUTI0JI03bI, (PU3NYECKUE

Y XMMUYECKHE CBOMCTBA Kpaxmalia
(Tuaponu3, KaueCTBEHHAs PEaKIIHS

C MOJIOM).

IKCNEPUMEHTAJIbHbIE METOIbI
U3y4YeHMsI BellleCTB U UX MpeBpallleHuii:
e JlaGopaTopHbI€ OTIBITHI:

— FOpeHHe CIHUPTOB;

— B3aUMOJICUCTBUE TIIUIEPHHA

¢ ruapokcuiom meau(Il);

— Ka4ECTBEHHBIC PEAKIINU aJIbJCTHU]I0B
(OKHCIIeHNEe aMMUAYHBIM PaCTBOPOM
OKCHJIa cepedpa v TUIPOKCUJIOM
menu(1l));

— B3aUMOJICHCTBUE KpaxMalia C HOJI0M.
e [IpakTrueckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHUCIIOTBHI.

e PacuerHsbie 3a1aun:

— OIPENEIEHNE MOJIEKYIIAPHOU
(hopMYyIIBI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX PJIEMEHTOB U 10 Macce
(00BEMY) IPOYKTOB CTOPAHUS;

— pacyeThl M0 YpaBHEHUIO XUMUYECKOM
peaxIuu

Y OCYLIECTBIIATH CBOO II03HABATEIIBH YIO
JESATENbHOCTh; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIIOBOIN yueOHOU
JEeSATENbHOCTH

Hroro 1o pazneny

13
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Pa3znen 4. A3orconep:kaniue opraHu4ecKue coeInHeHust

4.1 | AMUHBI.
AMUHOKHUCIIOTHI.
benkn

3

AMUHBIL: METUJIAMUH — IPOCTEUILIHAN
IIPEACTABUTEINIb AMUHOB: COCTAB,
XUMHUYECKOE CTPOEHUE, (PU3nyeckue

Y XUMHUYECKHE CBOMCTBA (pEeaKkLnu

C KMCJIOTAMH U TOPEHMS ), HAXOXKJIECHUE
B IIpUPOAE. AMUHOKHUCIIOTHI KaK

amM(pOTepHbIC OPTraHUIECKUE COSTUHEHUSI.

Pur3nyecKrue 1 XUMAYECKHUE CBOMCTBA
aMUHOKUCJIOT (Ha MpuMepe TIIUINHA).
buonoruueckoe 3HayeHUE aAMUHOKHCIIOT.
CuHTE3 NEeNnTUAOB.

benku kak mpUpOIHBIE TOJIUMEPBI.
[lepBuuHas, BTOpUYHas U TPETUYHAS
CTPYKTypa 0€lnKOB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: T'UIPOJIN3,
JIeHaTypalusi, KAYeCTBEHHBIC PEaKI1
Ha OeJKH.

JKCNEePUMEHTAIbHbIE METO/IbI
U3Yy4YeHMs BellleCTB U UX NP eBpalleHHii:
e JlemOHCTpauuu:

— JieHaTypanus OeJIKOB MPY HarpeBaHUU;
— IIBETHBIC peaKIuu OEITKOB

PackpbIiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBISIBIIATH UX XapaKTEPHBIC
MIPU3HAKU), YCTaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHUE MMOHSATHUS

IIPU OMKMCAHUM COCTABA, CTPOCHHUS

Y MIPEBPAILCHUN OPraHUYECKUX
COEeIUHEHUN.

Hcnosb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaleHHOo#) (hopMyJ1 OpPraHMuEeCKUX
BCIIICCTB.

OnpenensiTh MPUHAJICKHOCTH BEIIECTB
K OIPEIEICHHOMY KJIacCy IO COCTaBy
Y CTPOEHUIO, HAa3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOAUTH TPUBHAIIbHBIC HA3BAHUS
OT/ACJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTAB, CTPOCHHUE,
IpuMeHeHHE, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHHUS TUTTUYHBIX
MPEJICTaBUTEIICH a30TCOACPIKAIINX
coeMHECHUM (MeTUIIaMUHAa, TJIMITMHA,
OCIIKOB).
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OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; IOSCHATD
Ha IpUMeEpax 3HaYeHue OEJIKOB

11 OpraHKU3Ma YeIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI O3HAHUS — HAOI01aTh

Y OTIHMCHIBATh J€MOHCTPALMOHHBIN
HKCIIEPUMEHT.

CaMOCTOSITENIBHO IJIAHUPOBATh U
OCYILECTBJISITh CBOIO IO3HABATENIbHYIO
JESITEIbHOCTh; IPUHUMATh aKTUBHOE
y4acTH€ B IPYIIIOBON yueOHOU
JeSITeTbHOCTH

Htor

0 TIO pa3nemny

3

Pa3n

eJ1. S. BoicokoMos1eKyJist

PHbIE€ COCAUHCHUS

5.1

ITnacTmaccel.
Kayuykn. Bonokna

2

OCHOBHBI€ MMOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COSIMHECHHIA:
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPHU3AINH, CPETHSS
MoJieKysipHas macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEK YIS PHBIX
COCIMHEHUH — MOJIUMEPU3ALNS U
TIOJTMKOH/ICHCAIIHS.

[TnacTmaccsl (MOIUATUIIEH,
HOJUIPONUIIEH, TOIUBUHUIXIOPU]L,
nonuctupod). HarypanbHabii

Y CHHTETUYECKUE KaydyKU

BrageTts n3ydaeMbIMU XUMUYECKUMHU
MOHATUSIMU: PACKPBIBATH CMBICI
M3y4yaeMbIX MOHITUN U IPUMEHSTH ATH
MIOHATUS TP OIMCAHUU COCTaBa

Y CTPOCHUS BBICOKOMOJIEK YIISIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHHUSI OT/IETTbHBIX (DAKTOB

U SIBJICHU.

Hcnonp30BaTh XUMUYECKYHO CHMBOJIUKY
JUISL COCTABJIEHHS CTPYKTYPHBIX (hOPMYIT
BEILIECTB U YPABHEHUM peakui
MOJINMEPU3ALIMH U TTOJMKOHICHCALINH.
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(OyTaMeHOBbIH, XJIOPOITPEHOBBIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJbHBIE (XJIOMOK, MIEPCTh, MIENK),
WCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYECKHE (KarpoH

Y JIaBCaH).
IKCNEePpUMEHTAIbHbIE METOIbI

H3y4eHHs BeleCTB U UX MpeBpalleHUil:
e JleMoHCTpanuu:

— 03HaKOMJICHHE C o0pasiamu
MIPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH,
TJIACTMACC, KAy4YKOB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacIpOCTPAaHCHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3JIMYHBIX OTPACIAX.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TTIO3HAHUS — HAOJIIOIaTh

Y ONMCHIBATH JIEMOHCTPAIMOHHBII
AKCIIEPUMEHT

Hroro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO TTPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTHA
pa3aeiioB U TEM [IporpammMHoOe conepxkaHue
m\n 4acoB 00y4aroIuxcs
y4eOHOr 0 mpeiMeTa

Pa3znen 1. TeopeTruueckue 0OCHOBBI XUMHHU

1.1

CtpoeHue aTOMOB.
ITepuonnueckuii
3aKOH U
[lepnognueckas
CHUCTEMa XMMHUYECKUX
3JIEMEHTOB

JI.1. Menneneena

3

Xumunyeckuit aneMenT. Atom. CocraB
aToma, U30TOIbL DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKre ypoBHH,
MOAYPOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacrpeiesieHus JIIEKTPOHOB

10 OpOUTAISIM B aTOMAaX MaJIbIX

U OOJIBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaIys aTOMOB.
[lepnonnuecknii 3aK0H

u [lepronnyueckas cucteMa XUMHUECKUX
anemenToB 1. . Menpneneena.

CBs13p IEPUOANYECKOTO 3aKOHA

u [leproanueckon CUCTEMBI XUMAYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOPUEHN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00Pa3yeMbIX UMU MPOCTHIX
Y CJIO’KHBIX BEIIECTB MO rPYIIam

U nieproiaM. 3HauyeHue NepUoINYECKOro
3aKOHA M CUCTEMbI XUMHYECKUX

PackpbiBaTh CMBICH U3y4aE€MbIX
MOHSITUH (BBISBIISATh UX XapaKTepHbIE
NPU3HAKH ), YCTAaHABINBAThH X
B3aMMOCBS3b.

PackpbIBaTh CMBICIT NEPUOIUYECKOTO
3akoHa JI. 1. MenneneeBa

Y IEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOLLYIO,
OOBSCHUTEIILHYIO M IPOTHOCTUYECKYIO
byHKIUU.

XapakTepru30BaTh JIEKTPOHHOE
CTPOCHUE ATOMOB XUMHUYECKHUX
37eMEeHTOB 1—4 nepro10B, UCIONb3Ys
MOHSATHUS §-, P-, d-2JIEKTPOHHBIE
opOUTAIN, SHEPTETHUECKUE YPOBHHU.
OOBACHATD 3aKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHEHUN

10 MEPUOJAM U TPYIIaM
[Tepuognueckoil cucTeMsl

J1. . MenaeneeBa
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anemenToB J[.11. MenneneeBa

B Pa3BUTHU HAYKH.
JKCNePUMEHTAIbHbIE METO/IbI
U3y4YeHUsl BellleCTB M UX MpeBpaleHuii:
e JleMoOHCTpanuu:

Buast Tabmun «llepuoanueckast

CHCTEMa XUMHUYECKHUX JIEMEHTOB

J.. MenpaeneeBay

1.2

CrtpoeHue BeniecTna.
MHoroobpasue
BEILIECTB

Crtpoenue BeniecTBa. XUMUYECKas CBA3b.

Buibl (koBasieHTHast HENOJIsIpHast

Y TIOJIIpHAsl, HOHHASI, METAJIINYECKasi)

1 MEXaHU3Mbl 00Pa30BAHUS XUMUYECKON
CBs13U (OOMEHHBIN U JOHOPHO-
akienTopHbIi). BogopoaHas cBs3b.
BaneHnTHOCTS.
DJIEKTPOOTpUIIATENHHOCTh. CTETEeHb
okucaeHus. KaTuoHbI 1 aHUOHBI.
BermecTa MOJIEKYIISIPHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
TUMbI KPUCTAIITMYECKUX PEIIETOK

U CBOICTBA BEIIECTB.

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHble pacTBOpbl. KonnuecTBeHHBIE
XapaKTEPUCTUKU PaCTBOPOB (MaccoBast
JIOJISI BEIIECTBA B pacTBOPE).
Krnaccudukarms HeopraHndeckux

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHATUH (BBIIETATH UX XapaKTEPHbIS
MPU3HAKW) U IPUMEHSATh ITU MTOHATHS
MIPU OTTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, 11 00BICHCHUS OTACIbHBIX
(hakToB U SBICHUH.

OnpeaensTh BUIAbI XUMUYECKOM CBSI3U
(KOBaJICHTHOM, HOHHOIA,
METAJTMYECKOM, BOJIOPOTHOM )

B COCMHEHUSX; TUIT KPUCTATHYCCKOU
PEIIETKU KOHKPETHOT'O BEIIECTBA.
OrnpenensTh BaJIGHTHOCTh U CTETICHb
OKHCJICHUS XUMUYECKUX 3JICMEHTOB

B COSIMHEHUSX PA3JIMIHOTO COCTABA.
[TpoBOINTH BEIYHCTICHUS

C UCIOJIb30BAHUEM ITOHITUS «MacCOBas
JI0JIs BEIIECTBA B pACTBOPEY.

BrageTs n3ydyaeMbpIMU XUMHYECKUMH
MTOHSITHSIMH.
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coenuHennii. Homenkiarypa
HEOPraHWYECKUX BEIIECTB.
IKCIEePUMEHTAIbHbIE METOAbI
M3y4YeHHs BelleCTB U UX MpPeBPaIleHUii:
e JleMoOHCTpanuu:

— MOJIEJIA KPUCTAJIIMYECKUX PEIIETOK.

e PacueTHsie 3a1auu:

— pacyeTsl C UCIIOJIB30BAHUEM TTOHATUSA
«MaccoBast 10J11 PACTBOPEHHOT O
BEILIECTBA»

1.3

XUMHUUYECKUE
peaKuumn

Xumnueckas peakiusi. Kinaccudukarms
XUMUYECKUX PEAKINI B HEOPraHUYECKOU
Y OPraHUYECKON XUMHH. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUsI U TTPEBPAILICHUS YHEPTUU
MIPU XUMUYECKUX PEaKITUsIX.

CKOpOCTh peakunH, €€ 3aBUCUMOCTb

OT Pa3JINYHBIX (PaKTOPOB.

OOpaTuMble peakiui. XUMUYECKOE
paBHOBecHe. PaKTOPbI, BIUSIOLIUE

HAa COCTOSIHUE XUMHUUYECKOTO
paBHOBECHS.

[Tpunnun Jle [larense.
DIIEKTPONUTUYECKAS] JUCCOLINALIUS.
CusnpHbIe U cl1a0ble 3TEKTPOIUTHL.
Cpena BOOHBIX PACTBOPOB BEILIECTB:
KHCJIasl, HEUTpaibHasl, ET0YHAas.

OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN PEaKINH OT Pa3THIHbBIX
(hakTOpOB.

OrnpenensTe XxapakTep CMEUIEHUs
XUMHYECKOTO PaBHOBECHS

B 3aBUCHMOCTH OT BHEUTHETO
BoznericTBus (mpuniui Jle [larense).
CocTaBIisATh ypaBHEHUS PEAKIIHIA
Pa3IMYHBIX TUIIOB; TOJTHBIC

U COKpaIllEHHbIE YpaBHEHUS PeaKkiui
MOHHOI'0 0OMEHA, YUUThIBAs YCIOBUS,
MIPU KOTOPBIX I3TH PEAKIINHU UIYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAaYUHbIE
METO/Ibl TI03HAHUS — MPOBEJICHUE,
HaOJII0/IEHUE U OIMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIIOHHBIC

1 1a00paTOPHBIC OMBITHI, TPAKTHYECKHE
paboThI): TIO ONPEETICHUIO CPEJIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIMIA
HMOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(hakTOpOB Ha CKOPOCTH PEAKITHIA.
CrnenoBaTh mpaBUjIaM MOJTb30BAHUS
XUMHUYECKON TOCYAOM U JIa0OPaTOPHBIM
000Opya0BaHUEM.

IIpencraBusaTh pe3yabTaThl
XUMUYECKOT0 SKCIIEpUMEHTa B hopMe
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Bonoponnsriit nokaszareins (pH) pactBopa.
Peakiinu nounoro ooOmMena

B OPraHUYECKON U HEOPTaHUYECKON
XUMUH.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHbBIC
peakiuu. [lorsiTie 06 ammekTponm3e
pacmjiaBoB U pacTBOPOB COJIEH.
[IpuMeHeHue 3JIEKTPOIn3a.
JKCNEePUMEHTAIbHbIE METO/IbI
M3y4YeHHUsI BELeCTB M UX MpPeBpalleHuii:
e JlemoHCTpauuu:

— pa3JIoKEeHHE EPOKCHAA BOLOPOIA

B MIPUCYTCTBUHU KaTaJu3aTopa.

e JlaGopaTopHBIE ONBITHI:

— IPOBEAECHUE PEAKLIU HOHHOTO
oOMeHa;

— OmnpeJeseHue Cpeibl paCTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCAILHOT'O
WHIMKaTopa.

o [IpakTueckue pabOTHI:

Ne 1. Bausiaue pa3nuusbix (akTOpoB

Ha CKOPOCTh XMMHUYECKON PEAKIIHH.

e PacuerHrble 3amaun:

— pacyeThl 10 YPaBHEHUSIM XUMHUUECKUX
pEaKIuii, B TOM YHCIIE
TEPMOXUMUYECKHUE PACUETHI

3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX
pEaKITNil M JIeaTh BEIBOJIBI HA UX
OCHOBE.

[TpoBOANUTE BHIUKCIICHUS

10 YPaBHCHUSAM XUMUYCCKUX PEAKIIHIA,
B TOM YHUCJIC TEPMOXUMUICCKUE
pacyeTs

Hroro 1o pazneny

13
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Pa3znen 2. Heoprannieckasi Xumusi

2.1

MeTtayuibl

6

Mertamnsl. [lonoxenue MeTamioB

B [leproanueckoi cucteMe XuMU4eCKUX
AJIEMEHTOB.

OcoOEHHOCTH CTPOEHHUS ANEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.

OO6mue Gpuznyeckne CBOMCTBA
METaIOB.

[IpmMeHeHne MeTayIoB B OBITY, IPUPOJIE
u TexHuke. CIuiaBbl METAIIJIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSIKEHUIA
MeTatoB. O01IHe CIIOCOOBI MOTYYSHUS
MeTtaiuioB. Koppo3usi meTanios.
CriocoObI 3aIIUTHI OT KOPPO3UH.
OO01mas XxapakTeprCTHKa METAIIIIOB
rnaBHbIX noArpyni (IA-rpymnmna,
ITA-rpynna) Ilepuoguueckoii CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB.

AmoMuHUN. AM(OTEepHBbIE CBOMCTBA
OKCHJIa U TUJPOKCH]Ia ATFOMUHHUS.
OO011as XxapakTepuCTHKa METAIIIIOB
no0ouHbIX noArpynn (b-rpymm)
[leproarueckor CUCTEMBI

XUMHUUYECKUX IJIEMEHTOB: M€/lb,

LHHK, XpOM, KEJIE30.

Bakneiimue coefMnHEHU METAJIOB
(OKCHIBI, TUPOKCHUIBI, COJIH).

PackpbIBaTh CMBICIT H3ydaeMbIX
MOHSATUM (BBIAEISATh UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTh 3TU MTOHATHS
IIPY OIMUCAHUH COCTAaBA U CTPOCHUS
BEIIECTB, JIsl OOBICHEHHSI OTACITBHBIX
(axTOB U SIBIECHUII.

OOBsCHITH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJJIOB U UX COCIMHEHHI C Y4ETOM
CTPOCHUSA UX aTOMOB U MOJIOKEHHUS

B llepnonnueckoin cucreme
XUMHUYECKUX IJIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBath (OMUCHIBATH) 00IIKE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOXHEUIINX COEAMHEHNU M, TTIOATBEPXK A
3TO ONMCAaHUE IIPUMEPAMHU YPAaBHEHUN
COOTBETCTBYIOIINX XUMUAYECKHUX
peakuui; NpUMEHEHNE METAIIIIOB

B Pa3JIMYHBIX 001aCTIX, a TAKKE
WCIOJIb30BAHUE UX JJISI CO3/IAHUS
COBPEMEHHBIX MaTEpUAJIOB

Y TEXHOJIOTUM.

OnuceiBaTh CIOCOOBI 3aITUTH METAJLIIOB
OT KOPPO3UHU.

PackpsbIBaTh CYIIIHOCTh OKUCIUTENBHO-
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JKCNEePUMEHTAIbHbIE METO/bI
U3y4YeHUsl BellleCTB M UX MpeBpaleHuii:
e JlemoHCTpauuu:

— KOJUIEKIUS «MeTasuibl ¥ CIIaBb».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aWMOJICVCTBUE THAPOKCHUIA
ATIOMUHMS C PACTBOPAMH KUCJIOT

U IIEJI0YCH;

— Ka4eCTBEHHBIEC PEAKIIMU Ha KATUOHBI
METAJUIOB.

e [IpakTrueckue pabOTHI:

No 2. PemieHune skcriepuMeHTaNbHbIX
3a1a4 o teMe «MeTauibly.

e PacueTHbIe 3agaun:

— pacyeTsl Macchl (00beMa, KOJInuecTBa
BEIIIECTBA) MPOAYKTa PEAKINU, €CIIH
OJIHO U3 BEUIECTB JIaHO B BUJIE pacTBOpa
C ONPEICIICHHOW MAacCCOBOU J0JIEH
PaCTBOPEHHOI'O BELIECTBA

BOCCTaHOBHUTEJIbHBIX PEAKIIHIA
MOCPEICTBOM COCTABIICHUS
AIEKTPOHHOT O OajaHca ATUX PEaKLUM.
[IpoBoauTs peakuuu,
MOJITBEPKIAIOIINE XapaKTepHbIE
CBOWCTBA M3Y4aE€MbIX BEILECTB,
pacro3HaBaTh OMBITHBIM MTYTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIKE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/]IbI TTO3HAHUS — TIPOBECHUE,
HAOJI0/ICHUE U OMMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIHOHHBIC

1 1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThI).

IIpencraBiATh pe3ybTaThl
XUMUYECKOT0 IKCIIEpUMEHTa B (popme
3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX
peaxuuii U eNaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON TOCYA0M 1 JTa0OpaTOPHBIM
000pyIOBaHUEM.

[TpoBOANTD BBIUMCIICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKIHM.
CaMoCTOSTENTbHO MJIaHUPOBATh

Y OCYIIECTBJIATH CBOIO T03HABATEIIbHYIO
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NEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTH€ B IPYIIIOBOIN yueOHOU
NEATEIbHOCTH

2.2

Hemeramuiber

Hewmeranael. Ilomoxxenne HeMeTaIOB
B [leproanueckon CUCTEME XUMUYECKUX
anemenToB .M. Menneneera

1 OCOOCHHOCTU CTPOEHHUS aTOMOB.
du3nYeCcKue CBONCTBAa HEMETAJIJIOB.
AJIOTpOnUs HEMETAJIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).
XMMHUYECKHE CBOMCTBA BaXKHEUIIINX
HEMETAJUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yrieposa u KpeMHUSA).
Oxcupl HEMETaJIOB.
Kucnoponcoaepxaiue KucioThl.
Bopoponnsie coequHeHus
HEMETAaJIJIOB.

IKCIepUMEHTATbLHbIE METObI
H3yUYeHHs BellecTB

U UX MpeBpaLleHUI:

e JlemoOHCTpanuu:

— o0pa3libl HEMETaJIOB;

— B3aUMOJCHCTBHE ME€OU C a30THOM
KHUCJIOTOU pa3IMuHON KOHIICHTPALUH.

e JlaGopaTopHbI€ OTIBITHI:

— KAQ4ECTBEHHBIC PEAKIIMU HA aHUOHBI
1 KaTHOH aMMOHHUS.

PackpbIiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIEISATh UX XapaKTEPHbIE
MIPU3HAKU) U IPUMEHSITh OTU MOHATHS
MIPU OMUCAHUU COCTaBA U CTPOEHUS
BEIIECTB, JIsl OOBSICHEHHSI OTAEITBHBIX
(haxTOB U SIBICHUII.

OOBSACHITH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHNH CBOICTB HEMETAILIIOB

Y UX COEIMHEHUN C yYE€TOM CTPOCHHUS
MX aTOMOB U TIOJIOXKEHUS

B [lepnoanueckon cucreme
XUMUYECKUX DJIEMEHTOB

J1. . Menaeneena.

XapakTepusoBath (OMUCHIBATH) 00IIINE
XUMUYECKUE CBOMCTBA HEMETAIJIOB, X
BAKHEUIIINX COCAUMHEHU M, TOATBEPKIAs
ATO ONKMCAHUE IPUMEPAMHU YPABHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIIUH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
Y UX COCIMHEHUI Ha KUBBIC
OpraHU3MBbI; OMKUCHIBATH TPUMEHEHUE
B PA3NIUYHBIX 00JIACTAX MPAKTHYECKON
NeSATeTbHOCTH YeJIOBEeKa.
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e [IpakTrueckue pabOTHI:

No 3. PemieHune skcriepuMeHTaIbHBIX
3aja4 no Teme «HemeTarsn.

e PacuerHble 3a1a4u:

— pacyeThl Macchl BellecTBa

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCe

WA 00BbEMY OJTHOTO U3 Y4aCTBYIOIIUX
B PEAKIIMH BEIIECTB; PACUEThl MaCChI
(oObeMa, KoIMuecTBa BEIECTBA)
MPOJYKTOB PEaKINH, €CIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

23

CBs13b
HEOPraHUIECKUX
U OPraHUYCCKUX
BEIIECTB

Heopranuueckue v opraHudaeckue
KucioTel. Heopranmueckue

Y OPraHNYECKUE OCHOBAHHSI.
AM@oTepHbIe HEOPraHUYECKUE

Y OPraHUYECKUE COCTUHEHUS.
['eneTnueckas CBA3b HEOPraHUYECKUX
Y OPraHNUYECKUX BEILECTB

[TonTBepxkaaTh CyneCTBOBAHUE
TE€HETUYECKOU CBSI3U MEXKIY
HEOPraHUYECKUMH BElIECTBAMU

C IIOMOUIBI0 YPABHEHUH
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIIUH.

PackpbiBaTh CYIITHOCTh OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCa ATUX PEaKIIUi.
[IpoBoaUTH peakuuy,
MOATBEPKIAIOIIUE XapaKTePHbIE
CBOMCTBA M3Y4aE€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MyTEM
AQHUOHBI, IPUCYTCTBYIOLIME B BOJIHBIX
pacTBOpax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl HO3HAHUSI — IIPOBEJICHHUE,
HA0JII0/ICHHE U ONTUCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (eMOHCTPAI[MOHHbBIE U
nabopaTOpHBIE OMBITHI, TPAKTUYECKUE
padoTHI).

IIpencraBiATh pe3ysbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B (popme
3aMuCcU YpaBHEHHUI COOTBETCTBYIOIIUX
peakiuil 1 JenaTh BEIBObI HA UX
OCHOBE.
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CrnenoBath mpaBuiIaM MOJIb30BAHUS
XUMHUYECKOM MOCYA0H 1 1a00paTOpPHBIM
000py0BaHUEM.

[IpoBOAUTH BEIYHUCICHUS

10 YPAaBHEHUSIM XUMUYECKUX PEAKIIHM.
CaMOCTOSITENPHO TIAHUPOBATH

Y OCYLIECTBIISITH CBOO IO3HABATEIIbHYIO
NEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHUe B TPYIIIOBON yueOHOM
NEeSATENBHOCTH

Htoro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1. | XuMus ¥ )KU3Hb 4 Ponb xumuu B obecrieueHun PackpbIBaTh posib XUMUU B PEIICHUH

DKOJIOTMYECKOU, SHEPreTUIECKON

¥ MUIIIEBOM 0€30MaCHOCTH, Pa3BUTHHU
MenuuuHebl. [ToHsITHE 0 Hay4YHBIX
METO/1aX MO3HAHUS BEIIECTB

Y XUMHUYECKUX PEAKIUU.
[IpencraBnenust 00 0OIIMX HAYIHBIX
MPUHLHANAX IPOMBIIUIEHHOT O MOJy4YEHHUS
BOKHEUIINX BEIIeCTB (Ha MpuMepax
IIPOU3BOJICTBA AMMHAKa, CEPHOU
KHUCJIOTBI, METaHOJIA).

UYenoBek B MUPE BEIIECTB, MATEPUATIOB
U XUMUYECKUX PEaAKIUN: XUMUS

Y 3I0POBbE YEIIOBEKA; MPABUIIA
MCTIOJIb30BAHUS JIEKAPCTBEHHBIX

HHEPreTUYECKUX, ChIPhEBbIX
Y DKOJIOTMYECKUX MPOoOIemM
YeJI0BEUECTBA, ONMCHIBATH OCHOBHBIC
HATPaBIICHUS PA3BUTHS XUMUYECKON
HAYKH ¥ TEXHOJIOTHH.

[TpumensTs npaBuiia 6€30MacHOTO
oOpaIleHus ¢ BEeIecTBaMH,
HCIOJIb3YEMBIMU B MTOBCEIHEBHOM
’KU3HU, TPaBUJIa MMOBEICHUS B LIESIX
cOepekeHus 3710pOBbs U OKPYKAOILEH
IPUPOTHON CpeJibl; MIOHUMATh BPE.
(omacHOCTh) BO3/IEHUCTBUS HA KUBbBIE
OpraHu3MBbl OIPEJIEJICHHBIX BEILECTB
cmbica nokaszarens [IJIK, mosicHATh
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IpernaparoB; IpaBuiia 0€3011acCHOTO Ha [IpUMepax ClocoObl yMEHbIIECHUS
UCIIOJIb30BaHM ITpenapaToB ObITOBOM Y NIPEJOTBPALLEHUS UX BPEIHOTO
XUMHH B TOBCEHEBHON JKU3HU. BO3JICUCTBUS.

beITOBast XuMHU€ECKast IPAMOTHOCTh AHaM3UpOBaTh U KPUTHUECKH

OIICHUBATh UH(OPMAIIHIO, CBA3aHHYIO
C XMMUYECKUMU TIPoIeccCaMy U UX
BJIUSIHUEM HA COCTOSTHUE OKPYXKAIOIIEH
Cpelpbl.

Hcnonb30BaTh NOTy4eHHbIEC 3HAHUS

U TIpeJIcTaBIeHus 0 cepax
NEATEeNLHOCTH, CBSI3aHHBIX C HAYKOU

Y COBPEMEHHBIMU TEXHOJIOTUSIMU, KaK
OCHOBY JIJI1 OPUEHTALIUH B BBIOODE
cBoelt Oynymieit mpodeccuoHaTbHON
NEeATETbHOCTH.

[IpuHUMaTh yuyactue B 00CYXKICHUH
po0JIeM XUMUYIECKON U IKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIMIO IO MpoOIeMe
U TIpeJiaraTh BO3MOXKHbBIE TTYTH €€

pelieHus
Htoro no pazneny 4

OBHIIEE KOJIMYECTBO 34

YACOB IIO TTPOI'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJTIACCAM
MPOBEPSAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBbBI CPEJTHEI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 110 XUMHNHU

B ¢denepanbHbIX M permoHaIbHBIX MPOIENYypax OIEHKKM KadecTBa 0Opa30BaHMUS
UCIIONb3YeTCs MepeueHb (KoAU(pUKATOp) paclpeeeHHbIX M0 KiaccaM MPOBEPSIEMBbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTENbHOM MpOrpamMMmbl

CpeIIHero o0I11ero oopa3oBaHus U JIEMEHTOB COJIEPKAHUS 10 XUMUHU.

10 KUIACC
IIpoBepsiemble TPeOOBaHMS K Pe3yJbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpamMMbl
Kog [IpoBepsieMble IPEAMETHBIE PE3YJIbTAThI OCBOECHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbLHON MPOTrpaMMBbl CPETHETO 00IIEro 00pa30BaHUS
pe3yJpTaTta
1 TeopeTrnueckne OCHOBBI OPraHUYECKOW XUMHH
1.1 CdopMupoBaHHOCTh MPEACTABICHUM O XMMHUYECKON COCTaBJISAIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJIM XUMHUHA B TO3HAHUU
SBJICHUN TPUPOJbI, B (POPMUPOBAHUM MBIIUICHUS U KYJbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM
JUTSL pelIeHUs] TPAKTUYECKUX 33]1ad U HKOJIOTHYECKA 0OOCHOBAHHOTO
OTHOIIEHMS K CBOEMY 3710POBBIO U IIPUPOJHON cpese
1.2 Bnagenune cucremMoM XHMHUUYECKUMX 3HAHUM, KOTOpas BKIIKOYACT:

OCHOBOIIOJIararoIIne TTOHATUS (Monekya, BaJICHTHOCTb,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIpHAasT Macca, MOJSIPHBIA OOBEM, YIJIIEPOIHBIN CKEJET,
GbyHKIIMOHANIBHAS ~ Tpynma, paaukall, HW30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUM  psii, TOMOJIOTH, YIJE€BOJOPOAbI, KHUCIOPOJ-
1 a30TCOojIepIKalle COeAMHEHNs, OMOJIOrMYECKH aKTUBHBIC BEIIECTBA
(YTJIeBOIBI, KUPBI, OEIKK), MOHOMEp, TIOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAUHEHUs); TEOPHUH W 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHHs OopraHuveckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XUMHUHU, (PaKTOJIOTHUECKHE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJY4eHUHM U 0O€30MacHOM
WCIOJb30BAHUN BAXXHEUIIIUX HEOPTraHUYECKUX U OPraHUyueCcKUX
BEILIECTB B OBITY U MPAKTUICCKON IEATEILHOCTH YeJIOBEKa
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1.3

ChopMUpOBAaHHOCTh YMEHHMM BBISIBIATH XapakTEpHbIE MPU3HAKU
MOHSATHM,  yCTAHABIMBATH WX  B3aWUMOCBA3b,  MCIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS IIPU ONMCAaHWU COCTaBa, CTPOCHUSA
Y IIpEBpALICHUN OPraHUYECKUX COCAUHEHUN

14

CdopMupoBaHHOCT YMEHUN UCTIOIB30BATh XUMHUYCCKYIO CHMBOJIUKY
JUTSE  COCTABJICHHUSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BepHYTOM,
COKpallleHHON) (opMya OpraHMYEeCKHMX BEIIECTB U ypaBHEHUM
XUMUYCCKUX  PCaKIHWi,  HW3TOTABIMBATh  MOJEIH  MOJEKYI
OPraHMYECKUX BEIICCTB I WILTIOCTPAIlMM  HMX XUMHYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupOBaHHOCTH ~yMEHUH  yCTaHABIMBATh TMPUHAAICKHOCTH
W3YYCHHBIX OpPraHUYECKUX BEIIECTB IO WX COCTaBy M CTPOCHHUIO
K OmpefesieHHOMY Kiaccy (Tpymnre) coeAnHEeHu (YriieBOAOPOIbI,
KHCTIOPOJI ¥ a30TCOACpIKAIINE COCTUHEHUS, BBICOKOMOJICKYIISPHBIC
COCAWHCHMSI), JaBaTh MM Ha3BaHHWS 10 CHCTEMaTHYECCKOU
Homenkiatype ([IUPAC)

1.5

CdopMupoBaHHOCT YMEHUS ONPEACNATh BHUJIBI XUMHUYECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSIX (OMHAPHBIE U KPATHBIC)

1.6

CpopMupOBaHHOCTh YMEHHS NPHUMEHSTH: TMOJOKEHUS TEOpUHU
CTpoeHusi opraHndeckux BemiecTB A.M. bytiepoBa ayis oObscHEeHHs
3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHHUs MacChl BELIECTB

VYranesomopoasl.  Kucmopoacoaepkamue W a30TCOAEpIKAIIUe
OpPraHuYecKUe COSTMHCHUS. BRICOKOMOJICKYIISIPHBIC COCTMHCHUS

2.1

ChopMupoOBaHHOCT, YMEHUW TPUBOAWTH TPHUBHAIbHBIC HA3BAHHMS
OTJICIbHBIX OPraHWYECKHX BEIICCTB (ITWIJICH, NMPOIWJICH, alleTHJICH,
STUJICHTJIMKONb, TIUIEPHH, (DEHON, (OpMAaTbICTHI, areTaIbIeTHu/I,
MypaBbHHAsl KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBas KHCIIOTa, TIII0OK03a, (PYKTO3a, Kpaxmal, IeJUII0JI03a,
TJTALIVH )

2.2

ChopMHpPOBaHHOCTh YMEHHUM XapaKTepu30BaTh COCTaB, CTPOEHUE,
dbu3MYeCKre M XHMHUYECKHE CBOMCTBA THUITMYHBIX IIPEACTaBUTENCH
Pa3IUYHBIX KJACCOB OPraHMYECKHX BeIIeCTB (METaH, 3TaH, ITHJICH,
MPOIWICH, aneTuieH, OyraaueH-1,3, merunOyramueH-1,3, OGeH3ol,
METaHOJI, ATAHOJI, STHJICHTJIUKOJIb, TIIMIEPHH, (DEHOJ, aleTaabIeru/I,
MypaBbUHAS U YKCYCHas KHCJOTBHI, TJIFOKO3a, Kpaxmall, MEJUII0JI03a,
aMUHOYKCYCHasl KUCIIOTA)
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2.3

ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJy TUINUYHBIMU  MPEJICTAaBUTEISIMA  PA3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB YpaBHEHUSAMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINil C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hopmy

24

CpopMUpPOBAaHHOCTh ~ yYMEHHUSI  XapaKTepu3oBaTb  HCTOYHUKH
YIIE€BOAOPOIHOTO ChIpbsl (HEPTh, MPUPOJHBIN ra3, Yrojb), CIIOCOOBI
UX TepepadOTKM U NPAKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepadboTKu

XUMHUS U KU3Hb. Pacuersl

3.1

CdopmMupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX
METO/IaX HAYYHOI' 0O MTO3HAHUSI, UCIIOJIb3YEMbIX B XUMUU MPU U3YUEHUH
BEIIECTB W XUMUYECKUX sIBICHHHM (HaAOMIOIEeHWE, W3MEpEeHHE,
SKCHEPUMEHT,  MOJEJIMPOBAHUE),  KCIOJIb30BATh  CHUCTEMHBIE
XUMHUYECKUE 3HAHUSA JUISi NOPUHATUS PEIICHUA B KOHKPETHBIX
KA3HECHHBIX CUTYaIIUIX, CBI3AHHBIX C BEIIECTBAMU U UX TPUMEHEHHEM

3.2

ChopMHpOBaHHOCTH YMEHHUHN COOJIO/aTh MpaBWiia IOJb30BAHUS
XUMHUYECKON TMOCyI0N M J1abopaTOPHBIM OO0OpYJAOBaHHEM, a TaKXKe
MpaBWIa OOPAIEHUSI C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMU
10 BBITTOJTHCHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

3.3

CdopMHpOBaHHOCTh YMEHUH TJIAHUPOBATH U BHITIOJIHSATH XUMUYECKUN
AKCIEPUMEHT (npeBpallleHus OpraHUYECKUX BEILIECTB
MIPU HarpeBaHWM, MOJYYCHUE ATUJICHA U HM3Y4YEHUE €ro CBOWCTB,
KaueCTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, JICHATYpAIHsl OCIKOB
MpU HarpeBaHWM, IIBETHHIE PEAKIIUM OCJIIKOB) B COOTBETCTBUU
C MpaBUJIaMHU TEXHUKHU O€30MacHOCTH MpU OOpAIllEHUU C BEIIECTBAMU
U 71a00paTOpHBIM  00OPYIOBAaHUMEM; TMPEACTABIATh PE3yIbTaThI
XUMUYECKOT0 JKCliepuMeHTa B  ¢GopMe 3alucud  ypaBHEHUH
COOTBETCTBYIOILIUX Peakuuid U (HOpMyIHpOBaTH BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdopMHpOBaHHOCTH YMEHHI MIPOBOJUTH BBIYHCIICHUS
M0 XUMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIUU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB
PEaKIIIN)

3.5

CdopmupoBaHHOCTD YMEHUI KPUTUYECKU aHAJIN3UPOBATH
XUMHUYECKYI0 MH(OpPMAIUIO, MOIYYaeMYK W3 Pa3HbIX HCTOYHUKOB
(cpeacTtBa MaccoBoil HHpopManuu, cetb UHTEpHET U Ipyrue)
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3.6

CdopmMupoBaHHOCT, yMEHMM COOJIOJATh MpaBUiia SKOJOTUYECKU
1[e71€cO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOW JEATEIBLHOCTH
B LIEISAX COXPAaHEHHs CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOIHOM
Cpellbl, OCO3HABaTh OMACHOCTbh BO3JEHCTBUS Ha >KUBBIE OPraHU3MBI
OIpEEIICHHbIX OPraHUYECKUX BEILECTB, TOHUMAasi CMbICH MTOKa3aTess
[MIK  (mpemgenbHO JOMYCTUMOM  KOHIICHTPAIMM),  TOSICHATH
Ha MpUMepax CrocoObl YMEHbIIEHHS U MTPEIOTBPAIICHHS UX BPEAHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa

IIpoBepsiemble 3J1eMEeHTHI COMepP:KaAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COAEPHKAHUS

1

Teopernueckne OCHOBBI OPraHUYECKOU XUMHUH

1.1

[IpenMer OpraHM4ecKOM XUMHM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE
B IIOJIyYCHMM HOBBIX BEIIECTB M MaTepualioB. Teopuss CTPOCHHS
opraHmyeckux coenuHeHu A.M. byriepoBa, €€ OCHOBHBIE ITOJIOKEHUS

1.2

CrtpykTypHble (HOpMYJbl OPraHMYECKUX BEIIECTB. ['OMONIOTHs, HM30MEpHS.
XHUMUYECKas CBSI3b B OPTAHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE
cBs3u. [IpencraBnenue o kilaccupuKaluy OPraHuYeCKuX BEIECTB

1.3

Howmenxkiarypa OpPraHUYECKUX COCJIMHEHU U (cucrTemMaTuueckas)
M TPUBHAIBHBIE HA3BaHMUS BAKHEUIIUX TMPEICTABUTEIEH  KJIACCOB
OPraHUYECKUX BEIIECTB

YTI1€eBOA0POIBI

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUUM psan. MeraH U 3TaH —
MPOCTEUIIINE TPEICTABUTENIH AJIKAHOB: (PU3UYECKUE U XMMUYECKUE CBOMCTBA
(peakuy 3aMEIlEHHUs] U TOPEHHs), HAXOXKIACHUE B NPUPOAE, MOIy4CHHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUMN PsiZl. DTUIIEH U MPOIUIICH —
POCTEHIINE MPEACTABUTENN aJIKEHOB: (PU3NYECKHE U XUMUUECKHE CBONCTBA
(peakuyu TUAPUPOBAHUSA, TAJIOICHUPOBAHUSA, THUApPATALNHN, OKHUCICHUS
U TIOJIMMEPU3ALINHN ), TIOTYYCHHE U TPUMEHEHHE

23

Anxanuensl: Oyraauen-1,3 u MerunOyraauen-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKHE  cBoWcTBa  (peakiusi — mnoinumepusainuu).  [lomydenue
CUHTETUYECKOTO KaydyyKa U PEe3UHbI

24

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKUU PSII.
AnernneH — NOpOCTEMIINNA INPEACTABUTENb AJIKHHOB: COCTaB, CTPOECHHE,
¢uznueckue W XMMUYECKHE CBOWCTBA (peakuMH THUJIPUPOBAHMS,
raJIOreHUPOBAHUs, TUAPATALUU, TOPEHUS ), TOTYyYEHUE U TPUMEHEHHE
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2.5

Apenbl. beH3on: cocta, cTpoeHue, GU3MUECKUE U XUMUYECKHE CBOMCTBa
(peakuuu TrajoreHUPOBAHUS M HUTPOBAHUS), MOJyYE€HUE U TMPUMEHEHHE.
Tonyon: coctas, crpoeHue, GuU3NUEeCKUe U XUMUUYECKHE CBOMCTBA (peaKkuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), IOJydeHUE U IprUMeHeHue. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIJIE€BOAOPOAAMU, MPUHAIJICKAIIUMHI
K pa3JIMuHbIM KJ1accam

2.6

[IpuponHble HWCTOYHUKHM yriaeBoAOpoAoB. [IpuponHblii ra3 M IONYTHBIE
HedTaublie razpl. Hedth m ee mpoucxoxaenue. CrnocoObl nepepadoTKu
He(TU: MEepPeroHka, KPEeKUHI (TEpMHYECKUM, KaTaIUTHUYECKUM), MUPOIIU3.
[IponykTel mepepaOOTKM HEPTH, WX NPUMEHEHUE B IPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIN yroib U NpOAYKTHI €0 epepadoTKU

Kucnopoaconep:xaiire opraHu4eCK1e CoOeTMHEHUS

3.1

[IpenenbHble OQHOATOMHBIE CIUPTBHL. METaHON YW 3TAaHOJ: CTPOCHUE,
dbusznueckre U XUMUYECKUE CBOMCTBA (peakiMu ¢ aKTUBHBIMH METaJUIaMH,
raJIoreHOBOA0OpPOJIaMH, TOPEHHUE), TpUMeHEHUE. BogopoiHbIe CBS3U MEXIY
MOJIEKYJIaMU CHOUPTOB. JlencTBME MeETaHojla M JTaHojJa Ha OpraHus3M
yenoBeKa. MHOr0aTOMHBIE CIUPTHI. DTUJIEHTJIMKOJIb U TJIULIEPHUH: CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
MeTaJUIaMU, Ka4eCTBEHHAsl peaKiysi HA MHOTOAaTOMHbBIEC CIUPTHI). [lelicTBue
Ha OpraHusMm yesnoBeka. [[pumeHenune rimmuepruaa U STUJICHTITUKOIIS

3.2

deHom: CTpoeHHWE MOJEKYIbl, (U3NYECKUEe M XHMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denomna

33

Anbneruapl W KETOHbl. Dopmanbplerui, aueTalbIerujl; CTPOCHUE,
bu3uYecKkue M XUMHUYECKHME  CBOWMCTBA  (peakIUud  OKHCJICHUS
Y BOCCTaHOBJICHUSI, KAY€CTBEHHBIC PEAKIIUH ), IOJTYUYCHUE U TPUMEHEHUE

34

OnHOOCHOBHBIE  TIpefieNibHbIe  KapOOHOBbIE  KUCJIOTHL. ~ MypaBbHHAS
M YKCYCHasi KHUCIIOTBI: CTpOCHHE, (DU3MUeCKHe W XHMHUYECKHWE CBOMCTBa
(cBoiicTBa, 00IIME IS KJIacca KUCIIOT, peakius dTeprudrKaIiu), HojJTydeHue
u npuMeHeHue. CTeapuHOBas U OJIEMHOBAsl KUCIOTHI KaK MPEACTABUTEIH
BBICIITUX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

CnoxHble 3(Upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
clnoxHbIX 3¢upoB. Kupbel. I'maponus xupo. IlpuMeHeHue KHUPOB.
buonornueckas ponb :KUPOB

3.6

VYraeroapl:  coctaB,  Kiaccudukaius ~ yrieBogoB  (MOHO-,  JH-
U nojucaxapubl). [J1roko3a — mpocTeimii MoHOcaxapu: OCOOCHHOCTH
CTPOCHUSI  MOJEKYJbl, (U3MYECKHME U  XUMHUYECKHE  CBOMCTBa
(B3aumopeiicteue ¢ ruapokcugom Mmeau (II), okucieHne aMMHUAYHBIM
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pactBopoM okcuaa cepedbpa (I), BoccTraHoBieHHe, OpOKEHHE TJIFOKO3BI),
HaXOXJICHUE B MPHUPOJIE, MPUMEHEHUEe, Ouosoruueckas posib. DoTocuHTes.
®pykTOo3a KaKk M30Mep TIIOKO3bl. Kpaxman U 1emnoio3a Kak MpupoHbIe
nosuMepsl. CTpoeHUE Kpaxmalia v 1esuTtos103bl. Du3nyeckue U XuMU4ecKue
CBOMCTBA KpaxMasia (THAPOJIN3, KAYECTBEHHAs! PEAKITUS C UOJIOM)

A3oTcoaepxalire OpraHu4ecKue COeIMHEHUS

4.1

AMMWHOKHCIIOTBI Kak aM(OTepHbIe OpraHndecKrue coequHeHus. dusnueckue
U XHMHUYECKHME CBOMCTBA AaMHUHOKUCIOT (Ha TIpUMEpe TUIMIIMHA).
buomornueckoe 3HaueHe aMUHOKHUCIIOT. [lenTuabl

4.2

benku xak mpupoaHbIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. llepBuunas,
BTOPHYHASA U TPETUYHAS CTPYKTYpa O€KOB. XMMUYECKUE CBOWCTBA OEIKOB:
THIPOJIN3, IeHATYypallysl, KAUeCTBEHHBIE PEaKIMN Ha OENKH

BpICOKOMONEKYISIPHBIE COEIMHEHNUS

5.1

OCHOBHBIE OHATHS XUMHUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ: MOHOMCD,
I[MOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIUMCPHU3AlINKU, CPCAHAA
MOJICKYJIpHasA mMacca. OcHOBHBIC MCTO/JIbI CHMHTC3a BBICOKOMOJICKYJIAPHBIX
COGI[I/IHCHI/Iﬁ — HOJIMMEpHU3aluA U IMOJIMKOHACHCAI A

5.2

DKCIepUMEHTAIbHBIE METO/bl M3YYEHHUS BELIECTB U UX NPEBPAILCHUIA:
O3HAaKOMJIEHHE C O00pa3naMy HPUPOAHBIX M HMCKYCCTBEHHBIX BOJOKOH,
macTMace, Kaydykos. [loydyeHrne CHHTETHYECKOTo KaydyKa U pe3uHbI
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IIpoBepsieMble TPeOOBaHMS K pPe3yJibTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/bHOM

NPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
0o0pazoBaTeIbHON MTPOrpaMMBbI CPETHETO 00I1IeTO 00pa30BaHUs

1

TeopeTndyeckrue OCHOBBI XUMUU

1.1

Bnagenue cucremMol XHMHUYECKMX 3HAHWK, KOTOpas BKIIKOYAECT:
OCHOBOIIOJIAralolue TOHATUS  (XMMUYECKUU  DJIEMEHT, aToM,
ANIEKTPOHHAs 00O0JOYKa aroMma, S-, p-, d-3JIEeKTPOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JICKTPOOTPHUIATEIbHOCTb,
CTENEHb  OKHUCJICHWS, XHMHUYECKass CBA3b, MOJIb, MOJSIpHAs
Macca, MOJIIpHBIH 00bEeM, KpPUCTAUIMYECKAs PEIIeTKA, THIIbI
XUMUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC, 3K30-
U DHJAOTEPMUYECKHE, peaKkIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEIJEKTPOIUTHI, AJICKTPOJIUTHUUECKAS TUCCOLUALINS,
OKUCJIUTENNb, BOCCTAHOBHUTENIb, CKOPOCTh XHWMHUYECKOH peaKIuH,
XUMHUYECKOE  paBHOBECHE); TEOPUM U 3aKOHBl  (Teopus
AJIEKTPOJUTUYECKON  JUCCOIMAIINH, [lepuoguueckuii  3aKOH
J.. MenpeneeBa, 3aKOH COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHH,  (DAKTOJIOTHUYECKHUE  CBEIACHUS
O CBOMCTBaX, COCTaBe, MOJY4YEHUH U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIIMX HEOPraHMYECKUX BEIISCTB B OBITY M MPaAKTHYCCKOU
TeATeIbHOCTH YeJIOBEKa

1.2

ChopMupoOBaHHOCT, YMEHHI BBIABJISITH XapaKTEpPHBIC MPHU3HAKU
Y B3aUMOCBSI3b U3YYEHHBIX MOHATUN, TPUMEHATH COOTBETCTBYIOLINE
MOHATUSA [PU OINMUCAHUM CTPOCHUS M CBOMCTB HEOPIaHUYECKUX
BEIIECTB M WX NPEBPAILLCHUM; BBISBIATH B3aUMOCBSI3b XUMHYECKUX
3HAHUW C MOHSATHUSIMH W MNPEACTABICHUSIMH JPYTUX €CTECTBEHHO-
HAaYyYHBIX IIPEAMETOB

1.3

BnajgeHve OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHMS BEIIECTB
U XUMHUYECKHX sBICHUH (HaOmIOfeHWe, W3MEpEeHHe, DKCIICPUMEHT,
MOJICTTUPOBAHNE)

1.4

ChopMHUpOBaHHOCTb YMEHUW OINpPENESATh BaJEHTHOCTb U CTEINEHb
OKHUCJICHHSI XMMHUYECKMX OJJIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO
COoCTaBa, BHUJ XHUMHYECKOM CBSI3M  (KOBAJECHTHAas, HOHHAas,
METaJInYeCcKasl, BOXOPOAHAs) B COEAUHEHUAX, TUIl KPUCTAIUIMYECKOU
pElIETK KOHKPETHOrO BeUIeCTBa (aTOMHAas, MOJIEKYJIsipHasi, HOHHas,
METaJINYECKas )
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1.5

ChopMupoBaHHOCTH YMEHUH OIPENEIATh XapaKTep CPEbl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN

1.6

ChopMHpPOBAaHHOCTh ~ YMEHHSI  KJIacCU(UIMPOBATH  XUMHUUYECKHUE
pEaKIMu MO Pa3IMUHbIM MPU3HAKaM (YUCITy U COCTaBY pearupyromnx
BEILIECTB, TEIUIOBOMY J(PPEKTy peakiuu, H3MEHEHUIO CTEeleHeH
OKHCJICHUS  DJIEMEHTOB,  OOpaTUMOCTH  pEaKiud,  y4acTHIO
KaTaJIn3aTopa)

1.7

CopMuUpOBaHHOCT, YMEHUH COCTaBIIATb YPABHEHUS peaKLHM
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpPALICHHBIE YPAaBHEHUSA pEaAKLUU
MOHHOT0 OOMEHA, YYUTHIBAs YCIOBHS, PU KOTOPHIX 3TH PEAKLIMH UAYT
110 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUN TTPOBOJUTH PEAKITAHN, TIOITBEPIK TAFOIIIHE
Ka4eCTBEHHBIM COCTAaB PA3JUYHBIX HEOPraHWYECKUX BELIECTB,
pacIio3HaBaTh OMBITHBIM ITYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

1.9

ChopMupoBaHHOCT, YMEHHUI PACKPHIBATH CYNIHOCTh OKHUCIUTEILHO-
BOCCTaHOBHTEJIBHBIX peaKImii MTOCPEZICTBOM COCTaBIICHUS
AJIEKTPOHHOT O OanaHca dTUX peaKIuid

1.10

CdopMupoBaHHOCTh YMEHUN OOBSCHITh 3aBUCHUMOCTh CKOpPOCTH
XUMHUYECKON peakiMu OT Pa3IMYHbIX (PAKTOPOB

1.11

ChopMupoBaHHOCT, YMEHUU OOBICHATH XapakTep CMeEIIeHUs
XUMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIITHETO BO3JACHCTBUS
(mpunnun Jle [latense)

OO0m1ast ¥ HeOpraHU4YecKas: XUMHs

2.1

CdopMHpOBaHHOCTh YMEHHUH pacKpbiBaTh cMbICH llepuomuueckoro
3aKOHa J.W. Menpaeneena u JIIEMOHCTPUPOBATH ero
CUCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYID U  MPOTHOCTUYECKYIO

byHKIIMH

2.2

ChopMHpOBAaHHOCTh ~ YMEHHH  XapaKTE€pPU30BaTh  JJIEKTPOHHOE
CTPOCHHUE aTOMOB XHMHYECKHUX OdJIEeMEHTOB 1 — 4 1epuojoB
[Tepunoguueckoii cucteMbl XuMuueckux 3yiemeHToB /.M. Menneneena,
UCIIONB3Ysl  TMOHATHUA  «S-, p-, d-DJIIGKTPOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M WX COCAWHEHHUM M0 MNEPHUOJaM
n rpynnaMm llepuoguueckod CUCTEMBI XHUMHUUYECKHX 3JIEMEHTOB
J.1. MenneneeBa
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2.3

CdopMupoBaHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XUMUYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3TMYHBIX
KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE FCHETUUYECKOM CBA3U MEXKITY
HEOPraHMYECKUMU  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHHM
COOTBETCTBYIOIUX XUMHUUYECKUX PEAKITUN

24

ChopMHpPOBAaHHOCTH ~YMEHUM  yCTaHABJIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPENEICHHOMY Kjaccy
(rpynmne) coequHeHU# (TIPOCThIE BEIIECTBA — METAUIBLI U HEMETAILIHI,
OKCH/IbI, OCHOBAHMSI, KUCJIOTHI, aM()OTEPHBIE THAPOKCHUJIBI, COJIH )

2.5

ChopMHpPOBAaHHOCTh YMEHUN UCIIOIH30BATh XUMUUECKYHO) CUMBOJIMKY
JUISL  COCTaBJ€HHUS (OPMYJT BELIECTB W YpPaBHEHUH XUMHUYECKUX
peakuuii, cucrematuueckyto HomeHknatypy (IUPAC) u TpuBuasibHbIE
Ha3BaHUS OT/AEJIbHBIX HEOPraHUYEeCKUX BEHIeCTB (yrapHelii ras,
VIJIGKUCHBIM a3, aMMHakK, TallleHash WU3BECTb, HEralieHash H3BECTh,
MUTHEBAS COA, MTUPUT U APYTHE)

2.6

ChopMupoBaHHOCT, YMEHUN XapaKTEpHU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T€HETUUYECKON CBSI3U MEXKIY
HEOPraHMYECKMMM  BEIIECTBAaMM  C  TMOMOIIBID  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUN

2.7

ChopMHpOBaHHOCTH YMEHUH TIJIAHUPOBATH U BHITTOIHATH XUMUYECKU T
AKCIIEPUMEHT (pa3jio’K€HHWE NEPOKCHUIAa BOJIOPOAA B MPUCYTCTBUU
KaTajau3aTropa, ONpe/iesieHue Cpelibl paCTBOPOB BEUIECTB € MOMOILBIO
VHUBEPCAJILHOTO WHJIUKATOpa, BIUSHHUE pa3IMUHBIX (PaKkTOpoB
Ha CKOPOCTh XUMHUYECKOW pEakilid, peakinuu HOHHOTO OOMeHa,
KaueCTBEHHBIE PEakiuu Ha Cyiab(dar-, kapOoHAT- U XJIOPUI-AaHHOHBI,
Ha KaTHUOH aMMOHHUS, PEILICHHE SKCIEPUMEHTAIBHBIX 33/1ay M0 TeMaM
«Metamne» u «HeMeramnbl») B COOTBETCTBUU € MPaBUIaMU TEXHUKH
0€30MacHOCTH MpU OOpalleHUU C BelleCTBaMU M JIabOpaTOPHBIM
000py/10BaHHEM; NPENCTABIATh  PE3YJIbTAThI XUMHUYECKOTO
dKCIIepUMEHTa B (opMe 3amucud YpPaBHEHUU COOTBETCTBYIOIIUX
peaxuuii U popMyaupoBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCTH YMEHHUH COOJIO/IaTh MpaBWiia IOJb30BAHUS
XUMUYECKON MOCyaoM M J1abopaTOopHbIM 00OpYJAOBaHUEM, a TaKKe
npaBujia 0OpaIlleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU
10 BBITTOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB

29

ChopMHpPOBAaHHOCTHL ~ YMEHMH  XapaKTEpPU30BaTh  XUMHYECKUE
ITPOLIECCHI, JIEKAINE B OCHOBE MPOMBIIUICHHOTO MTOJIYYEHUS CEPHOU
KHUCJIOThI, aMMHaKa, a TakXe CPOPMHPOBAHHOCTH MPECTABICHUM
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00 OOmUX HAyYHBIX MPUHIUIAX K HSKOJOTHYECKHX TMpobdIeMax
XUMHYECKOTO TPOU3BOJICTBA

XUMUSA U KU3HL. Pacuersl

3.1

ChopMHPOBAaHHOCTh TPEACTABICHUM O XUMHYECKON COCTABJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJM XUMHUHM B ITO3HAHUU
SBIICHUWA TPUPOABLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaAaMOTHOCTH, HEOOXOIMUMOM
JUTSL peIIeHUsT TIPAKTUYECKUX 3a/1ad U DKOJIOTUYECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBbIO Y TPUPOJIHOU Cpelie

3.2

CdopMupoBaHHOCTD YMEHUU KPUTHYECKHU aHAJIU3UPOBAThH
XUMHUYECKYI0 MH(POpPMAIUIO, MOJYy4aeMyK0 U3 Pa3HbIX HCTOYHHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIMU, CETh VIHTEPHET U Ipyrue)

3.3

CdopMupoBaHHOCT, yMEHHI COOJIOATh MpPaBUIA SKOJOTHUYECKU
1[EJIeCO00Pa3HOr0 TMOBEACHHUSI B OBITY M TPYAOBOW NEATEIbHOCTH
B IIETSIX COXPAHEHHUS CBOETO 3J0POBBSI U OKPYXKAIOMIEH MPUPOTHOM
cpenabl

3.4

Oco3HaBaTrh OIACHOCTh BO3,ZI€I>1CTBI/I$I Ha JKHBBIC OpPIraHHU3MBbI
OIIPCACICHHBIX BCIICCTB, IIOHUMAsA CMBICII IIOKA3aTCIIA HI[K, IIOACHATDH
Ha IIpuMcepax CITOCOOBI YMCHBUICHUS U IIPCAOTBPAIICHUA NX BPCAHOT'O
BOBHGﬁCTBHH Ha OpraHu3M 4YCJIOBCKA

3.5

CdopmupoBaHHOCTH YMCHUH MIPOBO/IUTH BBIUHCIICHHSI
C UCIIOJIb30BAaHUEM TIOHSTHUSI «MaCcCOBasi JIOJISI BEIIECTBA B PACTBOPE»,
OOBEMHBIX OTHOIIECHUH Ta30B NMPH XUMUYCCKUX PEAKIUIX, MaCChl
BEIIECTBA WM 00heMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce WM 00bEMY OJHOIO M3 yYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TerIoBoro 3¢ dekTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEILIECTB, MIPEBPAILCHUS U COXPAHCHHS SHEPTHU

IIpoBepsieMble 31€MEHThI COAePKAHUS

Kon [IpoBepsieMBIl 2IEMEHT COEPKAHUS
1 TeopeTnueckrne OCHOBBI XUMUU
1.1 XUMUYECKUN 3JIeMEHT. ATOM. Sapo aroMa, H30TONBL. JJIEKTPOHHAs

000JI04Ka. DHEPreTMYecKUe YpPOBHHU, MOIYpOBHU. ATOMHBIE OpOHTAIH,
s-,  p-, d-smemenThl. OCOOEHHOCTH  pacHpeiesieHHus  DJIEKTPOHOB
no oOpOUTANsIM B aromMax »JJEMEHTOB NEPBBIX YEThIPEX IEPUOJIOB.
DnekTpoHHasi KOH(PUrypalus aTOMOB
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1.2

[lepnonnueckuit 3axoH u [leproanyeckast cucreMa XUMHYECKUX JIIEMEHTOB
.. MenneneeBa. Cps3b nepuoamyeckoro 3akoHa u Ilepuomnueckon
cuctemMbl xumuueckux osneMeHToB J[.JM. MeHnaeneeBa ¢ COBpEeMEHHOMU
TEOPUEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX U CIIOXKHBIX BEIIECTB
Mo rpynmnaM M mnepuojaM. 3HaueHUEe MEPUOJUYECKOr0 3aKOHA B Pa3BUTUU
HayKu

1.3

CtpoeHue BemecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJIeHTHAsl HEMOJISIpHAsI W TIOJISIpHAsl, MOHHAs, MeTajuindeckas). VoHsl:
KaTUOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHONH XUMUYECKON
cBsi3U (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIHN). Bogopoanas cBsi3b

1.4

BaneHTHOCT®. SHCKTPOOTPI/IHB.TGHBHOCTB. CreneHb OKUCIICHUS

1.5

BemiectBa MONEKYJISIPHOTO W HEMOJEKYISPHOIO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBa BEIIECTB OT THUIA KPUCTALIUYECKON PEIIETKU.
[Tonsitue o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanms HEOPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB

1.7

Xumuueckas peaKLus. Knaccudukanus XUMHUYECKUX peakuui
B HEOPraHWYECKOW M OPraHMYEeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl
BEILIECTB, 3aKOH COXPAHEHUS W MPEBpAIICHUS DHEPIUU MPU XUMUUYECKHUX
peaKuusx

1.8

CKopocCThb peakiivu, €€ 3aBUCUMOCTh OT PA3IMYHbBIX (haKTOPOB

1.9

OO6parumbie peakiuu. XUMHUYECKOoe paBHOBecue. MDakTophl, BAHSIONINE
Ha COCTOSIHME XMMUUYecKoro pasHoBecus. [Ipunnun Jle [larense

1.10

DnekTposmTuyeckas aucconuanus. CHIbHbIE W ClIA0ble 3JCKTPOJIMTHI.
Cpena BOJHBIX pPAacTBOPOB BEIICCTB: KHCIas, HEUTpalbHAs, IICIIOYHAS.
Peakmuu monHoro oomMena

I.11

OKMCIIUTEILHO-BOCCTAHOBUTEILHBIC pC€aKuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilonmoxxkenne HemertaioB B Ilepuognueckoir cucrteme
xumuyeckux anemeHtoB J[.M. MengeneeBa u OCOOCHHOCTH CTPOCHHUS
aToMOB. DU3MYECKHE CBOICTBA HEMETAIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpuMepe KUcIopoja, cepsl, hocdopa u yriepoaa)
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2.2

XHWMHYECKUE CBOMCTBA BAXKHCHIIMX HEMETAJUIOB (TaJOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga W KpEeMHHS) M HUX COCIMHEHUN (OKCHIOB,
KHCJIOPOJICOASP)KAIIMX KHUCJIOT, BOJOPOIHBIX coeauHeHwui). [lpumenenue
BOKHEHUIIINX HEMETAIOB U UX COCTMHEHUN

2.3

Meramnsl. [lonoxenne metaioB B llepronnueckoil cucreMe XMMUYECKUX
sanemenToB J[.M. MengeneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX
o0onouek aTroMoB MeTayioB. OOmme Qusnueckue CBOWCTBA METAJLIOB.
CrnaBbl METAIIIOB. DIIEKTPOXUMUIECKHUH sl HAMPSIKECHUH METAIIOB

24

XUMUYECKHE CBOMCTBA BKHEUIIMX METAUIOB (HATPUM, Kallui, KaJbIIUM,
MarHuu, allfOMUHHM, ITMHK, XpOM, JKeJIe30, MeJlb) U UX coenuHeHui. Oomue
crocoObI TosTydeHust MeTauioB. [I[puMeHeHne METaJIOB B OBITY U TEXHUKE

2.5

I'enernueckas CBA3b HCOPraHUYCCKHX BCIICCTB, IMPpUHAAJIC)KAIINX
K pa3/iIM9HbIM KJIaCCaM

XUMHUS U KU3HDb

3.1

Ponp xumum B oOecriedeHun SKOJIOTHIECKON, SHEPTETHUECKON U MHIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIUHBL. [loHSATHE O HAayYHBIX METOJaX
MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenuss o0 OOMMX HAYYHBIX MNPUHIUIAX POMBIIIIEHHOTO
NOJIYYEHUSI BAKHEUIIINX BEIIECTB. UEIIOBEK B MUPE BEILIECTB U MATEPUAIIOB:
BOKHEWILINE CTPOUTEIIbHBIE MAaTEPHUAIbl, KOHCTPYKLIMOHHBIE MaTEPHUAJIBI,
KpPAacKH, CTEKJIO, KEpAMHUKA, MAaTEPUAIIBI JUIsl DNIEKTPOHUKH, HAaHOMAaTEPHAIIbI,
OpraHMYECKUE U MUHEpaAJIbHbIE yI100OpeHus

3.3

XuMus U 3J0pOBbE UEJIOBEKA: IMpaBUJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MaCHOTO MCIOIb30BAHMS TPErapaToB OBITOBOM
XUMUH B TIOBCEHEBHOW KU3HU
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