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IHOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XxuMuUM Ha ypOBHE cpefHero oOuiero oOpa3oBaHus pa3zpaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHUH
B Poccuiickoit ®enepanun», TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS deaepanbHoi
oOpaszoBaTelbHON mporpamMMmbl cpeaHero obmiero obpazoBanus (POII  COO),
npeacTaBiieHHbIX B dDenepaqbHOM TOCYAapCTBEHHOM OOpa3oBaTEIbHOM CTaHIIapTe
COO, c¢ yuérom Konuenmuu npenojaBaHus y4yeOHOro mnpeaMera «XUMUSD»
B oOpasoBarenbHBIX opraHuzanusx Poccuiickoit Denepanuu, pean3yrONMX OCHOBHBIC
oOpa3oBaTeiIbHbIE MPOrPAMMBI, M OCHOBHBIX TOJOXKEeHUM «CTpareruu pa3BUTHUA
Bocriutanus B Poccuiickoit @enepanuu Ha nepuon g0 2025 roma» (Pacmopspxkenue
[IpaButenbcTBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0JIOB K pa3pabOTKe MpOorpaMMbl 1O XUMHH, K ONPEIEICHUI0 O0IIei
cTpareruu OOy4eHHs, BOCIUTAHUS U Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOTO
npenmera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHeie monoxkeHus DPIOC COO o B3auMOOOYCITOBICHHOCTH IICINICH,
COJlep)KaHMs, PE3YJIbTaTOB OOy4YeHHs U TpeOOBaHMI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMU TporpaMma Mo Xumuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHuUs:

yCTaHABJIMBAET 00s3aTebHOEe (MHBApUAHTHOE) TMPEIMETHOE COJIep KaHHe,
OTpeJIETISIeT KOJMUYECTBEHHbIE U KAaYECTBEHHBIC €0 XapaKTEPUCTUKHU Ha KaXKJIOM dTarie
M3y4YeHUs MpEaMeTa, IpeayCMaTpUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS COAECPKAHUS U
pacrpezeNnieHus ero no KjiiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;



NaéT MPUMEPHOE paclpe/iesieHne y4eOHBIX YacOB IO TEMAaTHUYECKUM paszieliaM,
PEKOMEHIYeT NPUMEPHYIO TOCIEI0BATEIbHOCTh M3YUYCHHUS OTJEIbHBIX TEeM Kypca
C Y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy9€OHOTO Mporiecca,
BO3pacTHBIX ocoOeHHocTel oOyvaronuxcst 10-11 kmaccos;

NAET METONMYECKYI0 HWHTEPIPETALUIO LEJIe H3y4yeHHs] IMpEeaMeTa Ha YpPOBHE
COBPEMEHHBIX IMPUOPUTETOB B  CHUCTEME CpelHero olmiero  oOpa3oBaHus,
COJIEp)KATEIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM
o0pa30oBaTeIbHON MPOTrpaMMbl  CPEAHETO 00mero o6pa3oBaHUs  (JUYHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-IIO3HABATEIIbLHOU
JESTENbHOCTH OOYYaroIIerocss MO OCBOCHUIO cojepxkaHus mpenmera. [lo Bcem
Ha3BaHHBIM TMO3MIIMSM B TMpPOrpaMMe IO XUMHUU COOJIIOJICHA NPEEeMCTBEHHOCTD
c denepaibHON pabodelt MporpaMMoil OCHOBHOI'O OOIIEro oOpa3oBaHMs IO XUMHH
(mms 8—9 kmaccoB oOpa3oBaTEIBHBIX OpraHU3aIMi, 0a30BbI YPOBCHB).

Xumuueckoe oOpa3oBaHUE, MOJMY9aeMOe BBITYCKHUKAMH 0011e00pa30BaTeIbHON
OpraHu3alliy, SIBISIETCS HEOThEMJIEMOM YacTbhio MX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAOLIMM JTaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEH, IPUCYIIUX 1IETTOCTHONU CUCTEME XMMUUECKOT0 00pa3oBaHusi. ITu
IIEHHOCTHU KAacaroTCsA MO3HAHUS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUSI MUPOBO33PEHUSI U
o0mell KylnbTyphl YEOBEKa, a TaKkKe HJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBbI0 M MpUpPOAHON cpene. Peanmsyercs xumuueckoe oOpa3oBaHHUE
OoOydJamInXcs Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHUS CPEACTBAMHU Y4eOHOTO
npeaMera «XHuMus», CoAepKaHue U MOCTPOEHHUE KOTOPOIo OMPEETEeHbl B IIporpaMmMe
M0 XMUMHH C YIETOM CHeludUKN HAYKW XUMHH, € 3HaYCHUS B MO3HAHWU TPUPOJIBI U
B MaTepUaJIbHOM O>KWM3HU OOIIECTBa, a TaKke ¢ Y4E€ToM oOmmux ueined u
MIPUHIIAIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO OOIIEro
oOpazoBanus B Poccuiickoit ®Deneparuu. Tak, Hampumep, npu (HOPMUPOBAHUH
COZIep KaHMsI TIpeIMeTa «XHUMHUs» YUYTCHBI CICAYIOIIHNE TOJOXKEHHUS O crenuduke u
3HAYEHUU HAYKH XHUMUHU.

XuMHUS Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT o0cCo0yi poJib
B COBPEMEHHOM IIMBWJIM3AIMHU, B CO3/JaHUU HOBOM 0a3bl MaTepUabHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B pOPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIIIIJIEHHUS, B CO3/ITaHHE
[[EJIOCTHOTO TPEACTABJICHHUSI 00 OKPYXKaIIIeM MHpPE Kak O €IUHCTBE NPHUPOABbI U
YeJioBeKa, KOoTopoe (opMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHHEM BEILIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JIPYTMMHU €CTECTBEHHBIMHM HayKaMHu, XUMHUS CTalia
HEOTHEMJIEMON YacTbI0 MUPOBOW KYJbTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyAa ¥ OSKU3HM Kaxjaoro uieHa oOmectBa. CoBpeMEHHass XHUMHSI KakK Hayka
co3yjiaTelibHas, KaK HayKa BHICOKMX TEXHOJOTHHN HalpaBlieHa HA PElICHUE I100aTbHBIX
po0JieM YyCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBOMH,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHBI 37J0POBbSI.



B cootBercTBUM ¢ 00LIMMU LENSIMU U IPUHLIMIIAMY CPEAHEr0 00IIero 00pa3oBaHus
conepkanue mnpenmera «Xumus» (10-11 xmaccel, 0a30BbIi ypOBEHb HW3YUCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYyYarolInXcs,
HEOOXOAMMYI0O WM il BBIPAaOOTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIIEUIHOTO
BKJIFOUEHHUS B JKU3Hb COIIMYMa, MPOJODKEHHS 00pa3oBaHUs B PA3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsitoliuMy IpeaMeTa «XUMUs» SBISIOTCS 0a30BbIe Kypchl — «OpraHnyeckas
xumusa» U «O01Ias u HeOpraHUYecKass XMMHUSI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUW 1O HEOPTaHMYECKOU
XUMHHA (C BKJIIOYCHHEM 3HAaHUH H3 OOUmell XMMHM) W OPTaHMYECKON XHMHH.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHMNA MPU M3YYEHUHM MpeaMera obOecreurBaeT
BO3MOXHOCTbh PAaCCMOTPEHHMSI BCEIrO MHOr0oOpa3us BEIIECTB Ha OCHOBE OOIIMX MOHITHH,
3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4deckas XuMus» c(hopMupoBaHa B MpOrpaMmMe 1o XMMUU Ha OCHOBE CUCTEMHOTO
MoJX0/a K U3YYEHUI0 Yy4yeOHOro marepuajga M OOYCIIOBJI€HAa HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTUEM 3HAHWI Ha OMPEACNEHHBIX TEOPETUYECKUX YPOBHsIX. Tak,
B Kypc€ OpPraHMYeCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIJIACCUYECKOMN
TEOPUU CTPOCHUSI OPTaHUYECKUX COCITMHEHUH, & TaKXKE HAa YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTABICHU O CTPOCHUH BellecTB. CBefieHHus] 00 U3y4aeMbIX B Kypce
BELIECTBAaX JAKOTCS B PA3BUTUU — OT YIJIEBOAOPOJOB /IO CIOXKHBIX OHOJIOIMYECKU
aKTUBHBIX COEOUWHEHHWI. B Kypce oOpraHnyeckoll XWMHHM TOJYy4aloT pa3BUTHE
chopMUpOBaHHbIE HAa YpPOBHE OCHOBHOI'O OOIET0 00pa3oBaHMs IEPBOHAYAIILHbBIC
MPEACTABICHUS O XHMHYECKOW CBS3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOECHHMSI, O XUMUYECKON pEeaKIuu.

[Tonx HOBBIM yraom 3peHusi B mnpeamere «Xumusi» 0a30BOr0  ypOBHS
paccMaTpUBaeTCsi HW3Y4YEHHBII Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHUs
TEOPETUYECKH MaTepual U (haKTOJIOTHUYECKHUE CBEICHHS O BEIIECTBAX W XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckas XUMHs» 00ydaromumcs
IIPEIOCTABISAETCS  BO3MOXKHOCTH OCO3HaTh 3HAUYEHHE [EPUOJAMYECKOr0 3aKOHA
C OOILIETEOPETUYECKUX U METOJOJOTHUECKUX MO3UIMHI, TIy0Ke MOHATh UCTOPHUECKOE
U3MEeHEeHHEe (QYHKIMA ATOr0 3akoHa — OT 0000mammeil 10 OOBICHAIIIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWW O BaXHEMIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PpEAKLUUSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus aonoiHsercs B Kypcax 10 m 11 kmaccoB amemeHTammu
COZIEpKaHUsI, UMEIOIINMU KYJIbTYPOJOTHUECKUN U MPUKIAAHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3U XUMHH C IPYTUMH HAyKaMU, PacKpbIBAIOT €€
pOJib B TIO3HABATENLHONW M MPAKTUYECKOW EATETbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUSA K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUECKUX
MPWIOKEHUH XWMHUH, TIOMOTAlOT BBIMYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO



U JINYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3aHHBIX C XUMUEH, KPUTHUECKU OCMBICITUBATh
uHGOPMAIUIO U IPUMEHSTDH €€ IS MOIMOJHEHUS 3HAaHUH, PelIeHUs] NHTEIIEKTYalbHbIX
U SKCIEPUMEHTAIbHBIX HMCCIIEI0BATENbCKUX 3a7ad. B menom cojepkanue yueOHOro
npenMmera «XuMUs» JAHHOTO YPOBHS W3YYCHHS OPUEHTHPOBAHO Ha (HOpMHpPOBAHUE
y 00ydYaroumxcsi MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUsA (UiIocohckux uieH,
TaKMX KaK: MAaTepuajbHOE €JWHCTBO HEOPIaHMYECKOr0 W OpPraHMYECKOro MUpa,
00yCIIOBJIGHHOCTh CBOMCTB BELIECTB HMX COCTaBOM U CTPOCHHMEM, I103HABA€MOCTb
MPUPOAHBIX SIBICHUM MyTEM SKCIEPUMEHTA U PELICHUs] MPOTUBOPEUNI MEXKIY HOBBIMHU
(dakTaMu M TEOPETUUYECKHMMH IPEANOChUIKAMU, OCO3HAHUE POJM XUMHUU B pPEUICHUU
HKOJIOTHYECKUX MPOOJIeM, a Takke MpoOJeM COEpexeHUs IHEPreTUYECKUX PECYPCOB,
CBIPbsi, CO3JJaHMS HOBBIX TEXHOJIOTMH U MAaTEPUAJIOB.

B mnane pemeHus 3amad BOCIUTAHUS, Pa3BUTHUS U COIMATU3ALUU O0yJarOMINXCSI
IIPUHSATHIE IPOrPAMMOM IO XUMHH ITOAXOABI K ONPEAEIICHUIO COAEPKaHMSI U IOCTPOECHUS
npeaMera mnpeaycMaTpuBaioT (OPMHUPOBAHUE YHHMBEPCAIBHBIX YYE€OHBIX JEHCTBUM,
UMEIONINX 0a30BO€ 3HAUEHUE JJISl PA3IMYHBIX BUAOB JESITEIIbHOCTH: PELICHUS TPOOIIEM,
MOMCKa, aHajin3a U 00paboTku uHGOpPMAIIUU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUsI OTIbITa
MIPAKTUYECKON M HCCIIE0BAaTENbCKON JAESATEIBHOCTH, 3aHMMAIONIEH Ba)XXHOE MECTO
B NIO3HAHUU XUMUHU.

B mpakTtuke npenomaBaHusl XMMHUHM Kak HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
TaKk ¥ Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, MPH ONMPEIAEICHUH COJEPKATeIbHON
XapaKTEepUCTUKU LeJled M3Yy4YEeHHs TMpeAMeTa HalpaBJIE€HUEM IEPBOCTEIEHHON
3HAYMMOCTH TPAIULMOHHO MPU3HAETCS (HOPMHUPOBAHHE OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON JIEATEIbHOCTH YEIOBEKA U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C METOAUYECKOW TOYKU 3PEHUS TaKOH
MOJIXOJ1 K ONPENENICHHUIO 1IeJIel N3YUYEHUs IPEeIMETA ABJISIETCS BIIOJHE ONMPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUs IIaBHBIMU LIEJISIMU U3YyUEHUS TIpeaMeTa «XUuMHUI»
Ha 0azoBoM ypoBHe (10-11 Ki1.) SIBIISIOTCS:

dbopMHUpOBaHUE CHUCTEMBl XMMHYECKUX 3HAHWUN KaK Ba)KHEUIIEH COCTABIISFOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPa, B OCHOBE KOTOPOH JIeXkKaT KIIFOUEBBIEC IMOHSATHSI,
(yHIaMEHTAJIbHbIE 3aKOHbl U TEOPUM XUMHUHU, OCBOCHHE SI3bIKa HAayKH, YCBOEHUE U
NOHMMAaHUE CYLUIHOCTU JOCTYNHBIX OOOOIEHUH MHPOBO33PEHUYECKOI0 XapakTepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

dbopMupoBaHME W pa3BUTHE TPEICTABICHUNA O HAYYHBIX METOAaX TMO3HAHUS
BEUIECTB U XUMHUYECKUX PpPEAKUUN, HEOOXOAMMBIX ISl NpPUOOpPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHUYECKHX SIBJICHUI, UMEIOLIUX MECTO B IIPUPO/IE,
B IPAKTUYECKOU U IIOBCEHEBHOM KU3HU;

pa3BUTHE YMEHHM M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOAEHUEM U
OOBSICHEHUEM XUMHUYECKOI0 OJKCIEPUMEHTa, COOJIIOJICHHEeM TMpaBuil 0e30MacHoro
oOpaleHus ¢ BEIIECTBAMM.

Hapsiny ¢ »Tum copaepxaTenbHash XapakTEpUCTHKA Iefied M 3a7ad U3y4eHHS
IpeaMeTa B IPOrpaMMe N0 XMMUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMU MPUOPUTETAMH B CHUCTEME cpeaHero obuiero odOpa3zoBanus. Ceroass
B NPEINOJaBaHUM XUMUU B OONbIIEH CTENEHU OTAAETCA MPEANOYTEHUE MPaKTUYECKOU
KOMIIOHEHTE CoJiepKaHusi 00y4YeHUsl, OpPUEHTUPOBAHHON HAa MOATOTOBKY BBIMYCKHHUKA
OIOIIe00pa30BaTECILHON  OpPraHM3alMM, BIAACIONICTO0 HE HAOOpOM 3HAHUM, a
(GYHKUIMOHANBHOM TpaMOTHOCTBIO, TO €CTh CIOCOO0AaMU M YMEHUSIMH aKTUBHOI'O
MOJTYYCHUS 3HAHUW M MPUMEHEHUS WX B PEATbHOW KXU3HH ISl PEIICHUS MPAKTHICCKUX
3ajad.

B oroit cBA3M npu u3ydeHun mnpeamera «XuUMHsS» JOMUHHPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TAKKE eI U 33]]a4H, KaK:

ajanrtanus OoOyJaroIMXcsi K YCIOBUSM JUHAMHYHO pPa3BUBAIOIIEIOCS MHpa,
(dbopMHpOBaHNE MHTEIUICKTYAIBHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJTHHYECTBY, CAMOCTOSITCILbHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KU3HECHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U X TPUMEHEHUEM;

dbopMupoBaHuEe y 00y4arOIUXCs KIIOYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUN),
UMEIONINX YHHUBEPCAIbHOE 3HAUYEHUE /ISl PA3MYHBIX BHUOB JIESTEIBHOCTH: PEIICHUS
nmpoOjieM, TIOMCKa, aHaiau3a W o0paboTku  wHGOpMAIUM,  HEOOXOIMMBIX
IS IPHOOPETEHUS OMBITA S TENILHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHHUU
XUMHUH, a TakKe JUIsl OLIEHKU C TO3ULMNA SKOJOTHYECKOW Oe30MacHOCTH XapakTepa
BIIMSIHUST BEIIECTB M XMMHUYECKHX IPOIIECCOB HA OPraHW3M 4YeJOBeKa U MPUPOTHYIO
cpeny;

pa3BUTHE TMO3HABATENBHBIX HMHTEPECOB, WHTEINIEKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW O00YyYarOMUXCs: CIMOCOOHOCTH CaMOCTOSITEIHbHO MPUOOpPETAaTh HOBBIC
3HaHHMS TI0 XWMHH B COOTBETCTBUHU C JKU3HCHHBIMH IOTPEOHOCTSIMHM, HCIOJIH30BaTh
COBPEMEHHbIE MH()OPMAITMOHHBIE TEXHOJIOTUH JIJIS TIOMCKA U aHAJTN3a y4eOHOW U HAydHO-
MOMYJISIPHON MH(DOPMAIIMH XUMUYECKOT'O COJIEPIKaAHUS;

(GopMuUpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS aCCOLMATUBHOIO M JIOTUYECKOTO
MBIILJICHUSI, HAOII0JAaTEeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, MpU IUIAHUPOBAHWM W TPOBEACHUU XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCTIUTAaHUE Y 00y4arOMMXcsl yOSKIEHHOCTH B TYMAaHUCTUYECKOW HATIPAaBICHHOCTH
XUMHUH, €€ BaXHOM PpOJIM B PEHICHWH TJIOOAIBHBIX NPOOJIEM pPAIMOHAIBLHOTO
NPUPOJIOTIONH30BAHUS, TOMOJHEHUS DJHEPreTUYECKUX PECYpcOB U COXPAaHCHUS
IPUPOJITHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHHUS
K TPUPOAEC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETECHHS OMbITa HCIOJIb30BAHUS
MOJTYYCHHBIX 3HAHWUW JJIS TPUHATHS TPAMOTHBIX PEIICHHH B CHUTYaIlUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMHU.

IHerm w 3amaum  wW3ydeHUs TmpenMera «XUMHUS» TONYYWIH  MOAPOOHYIO
METOIMYECKYI0 HWHTeprperanuo B pazjaene «llmaHnupyembie pe3yabTaTbl OCBOCHUS
IpOrpaMMBbl IO XUMHUWY, Oarogaps 4eMy 0oO0ecredeHO YETKOE MPEACTABICHUE O TOM,
KaKue 3HAaHUS W YMEHHS HMMEIOT IMPSMOE OTHOIICHHE K pealu3aldd KOHKPETHOMN
LEIH.



B yuebGHoM mutaHe cpemHero oOuiero oOpa3oBaHusl MpeaMeT «XHUMUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 005acTu «EcTecTBeHHO-HAYYHbIE PEAMETHI».

OOmiee YUCIO YacOB, PEKOMCHIOBAHHBIX JUIsl M3ydeHUs XUMHUU — 68 yacos:
B 10 xiacce — 34 yaca (1 gyac B Hememo), B 11 kinacce — 34 vaca (1 yac B HememI0).



COAEPKAHUE OBYYEHUA

10 KJIACC

Teopernyeckue 0OCHOBBI OPraHUYeCKOH XUMUH

[IpenMer opraHudeckoil XWMHHU: €€ BO3HMKHOBEHHE, Da3BUTHE W 3HAYCHUC
B TOJYYEHWW HOBBIX BEIIECTB W MaTepUajoB. Teopusi CTPOCHHS OPTraHUYECKUX
coenuuenuii A.M. BbytnepoBa, €€ ocHoBHbIe MONOKEHUS. CTPYKTypHBIE (POPMYIIBI
OpPraHUYECKUX BEMICCTB. [ 'OMoJorus, u3oMepus. XUMHUYECKasl CBS3b B OPTraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KiaccuuKauyi OpPTaHWMYECKUX BellecTB. HomeHkmarypa
OpPraHUYECKUX COEAMHEHUH (CHCTeMaThdecKas) U TPUBUAIbHBIC HA3BAHUS BAKHEHIINX
NpeCTaBUTENeH KIIACCOB OPraHMYECKHUX BEIIECTB.

IKCIEePUMEHTAIbHbIE METO/IbI U3yYeHH BElIeCTB U UX MpeBpalieHuii

O3zHakomiieHHE ¢ 00pa3aMy OPraHUIeCKHUX BEIIECTB M MaTepHUajaMi Ha UX OCHOBE,
MOJICTHPOBAHME MOJEKYJ OpPraHW4YeCKHMX BEIIeCTB, HAONIOJIEHUE U OMHCAaHUE
JIEMOHCTPAITMOHHBIX OTBITOB 1O MPEBPAIEHUIO OPTAHMYECKHUX BEIIECTB TP HATPEBAaHUHU
(nnaBneHue, 0OyrJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHUH psi. MeTaH U 3TaH — NPOCTEHIIHE
MIPEICTaBUTENN AJTKAHOB: (DM3UYECKUE U XUMUYECKUE CBOMCTBA (PEaKIINU 3aMEIICHUS 1
ropeHusl), HaXOXJACHHUE B MPUPO/IC, TTOTYICHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYCCKUU psf. OTHICH W TPOIUICH —
MPOCTEUIITNE TIPE/ICTABUTENN AIKEHOB: (DU3MYECKUE U XUMHUYECKHE CBOMCTBA (PEaKiiuu
TUIPUPOBAHMS, TaIOTeHUPOBAHUSA, TUIApATAllMM, OKHUCICHHUS U MOJIMMEpU3aIun),
MOJTYYCHHUE U IPUMCHEHHE.

Ankaauensl: OyrtagueH-1,3 u wmerunbyranuen-1,3: cTpoeHHe, BaKHEHUIIINE
XUMHYECKHE CBOWCTBa (peakius monuMepusaruu). [lodydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTHU CTPOEHHS, TOMOJIOTMYECKUN psAl. ALETUIEH —
NPOCTEUIINI MPEACTaBUTENb aJKUHOB: COCTaB, CTPOCHUE, (PU3UYECKUE U XUMUYECKUE
CBOHMCTBa (peakIMu THUIPUPOBAHUS, TaJIOTCHUPOBAHMS, THUApPATAIMA, TOPEHUS),
MOJTy4CHUE U TIPUMEHEHHUE.

Apenbl. beHzoi: coctaB, cTpoeHune, GU3nYecKrue 1 XMMHUUECKUE CBOMCTBA (PeaKuu
TAJIOTCHUPOBAHUS W HHUTPOBaHWA), TOJy4YE€HHWE M TpuUMEHeHue. Tonyon: cocmas,
cmpoenue, Qusuueckue u Xumudeckue CceOUCMBA (Peakyuu 2an02eHUpo8anus Uu
HUMPOBAHUsL), NoayyeHue u npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTnyeckasi CBS3b
MEXy YIJIEBOAOPOAaMU, MPUHAIICKAITUMHU K Pa3IMYHBIM KJlaccaMm.

[IpupoaHbie UCTOUHUKHU YTIIEeBOIOPOA0B. [IpuponHblii a3 u nmonyTHbie HEQTIHbBIE
ra3pl. HegTb 1 e€ npoucxoxaenre. CriocoObl nepepaboTku HEPTHU: MEPEroHKa, KPEKUHT
(TepMudeckuii, KaTaauTHueckuid), mmponu3. I[Ipogyktsl mepepa®oTku HePTH, HUX
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MPUMEHEHNUE B TPOMBIIUICHHOCTH W B ObITYy. KaMeHHBIN yroib W MPOMYKTHI €r0
nepepaboTKH.

JKCcNepUMEHTAIbHbIE METOIbI M3Y4YeHHs BeleCTB U UX NMpeBpalleHni

O3HakomIIeHHE C 00pa3IamMu IacTMacc, KayqyKoB U pe3uHbl, Koyekinn «HedTs»
u «YTronb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOHBIX,
MIPOBE/ICHNE MPAKTUYECKO# padoThl: MOTyYeHUE STUIICHA U U3YUYEHHUE €0 CBOMCTB.

PacuéTHble 3aga4n

Beraucienust mo ypaBHEHHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUUECTBA
HMCXOJHOr0 BEIIeCTBA WM TMPOJYKTa PEaKIMH 110 HU3BECTHBIM Macce, OO0BEMY,
KOJINYECTBY OJHOTO U3 UCXOIAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUHN).

Kuciopoaconepxamue opranudeckue coeMHEHUs1

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHOMI U 3TAHON: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMH MeETaJUIaMH, TajJOr€HOBOJIOPOJaMHU,
ropeHue), npumMeHeHrue. BomopoaHbie cBs3u MexAy MojieKyjJaMu cnupToB. JleiicTBue
METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHble COUPTHI. DTUIEHIJIMKOIb U TJIMUEPUH: CTPOCHHE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU METAJUIAMU, KayeCTBEHHAs
peakids Ha MHOrOaTOMHbIE criupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHenue
TJIAIIEPUHA U ATHUJICHTTUKOJIS.

DeHoI: CTPOEHUE MOJIEKYJIbI, (PU3MUECKUE U XMMUYECKHEe CBOMCTBA. TOKCUUYHOCTh
¢denomna. Ilpumenenue GpeHona.

Anbaerunbl u kemonwvl. DopMarnbaerus, aleTanbIerua: CTpoeHue, Gu3nyecKkue u
XUMHUYECKHE CBOMCTBA (pEakUUU OKHUCIEHUS WU BOCCTAaHOBJICHMS, KAaueCTBEHHBIE
peaxiuu), MoJy4YeHre U MpUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuieckue ceouUcmea (peaxkyuu OKUCIeHUs U
80CCMAHOGNEHUSL), NOTYYEHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas M YKCyCHas
KHCJIOTHI: CTPOCHHE, PU3NIECKUE U XUMUUECKHE CBOMCTBA (CBOWCTBA, OOIIME TS Ki1acca
KHUCIIOT, peakuus J3Tepudukanuu), noiaydyeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsl KMCJIOThI KaK MPEJICTABUTENN BHICIIMX KapOOHOBBIX KHCIOT. Mblia Kak COJIH
BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBUE.

CnoxxHple 3Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CHOXKHBIX
a¢upos. Kupsl. ['maponus xxupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB.

VYrineBoasl: cocTaB, KilacCU(pUKALMS YIIIEBOJOB (MOHO-, JU- U TOJUCAXapPUIbI).
['nroko3a — mpocTeinii MoHOcaxapu: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbl, (DU3UYECKHE
U XHMHYECKHe CBOicTBa (B3ammojeicTBue c¢ ruapokcunom wmeau(ll), okucinenue
aMMHauYHBIM pacTBOpoM okcuja cepedpa(l), BocctaHoBIeHME, OpOKEHUE TIIFOKO3bI),

10



HaxXOXJEeHUE B MPHUPOJE, MPUMEHEHHE, Onojorndeckas poiab. @orocunaTe3. OpykTosa
KaK U30Mep TITIOKO3bI.

Caxaposza — npedcmasumenb Oucaxapuoos, 2uopoiu3, HAxoxHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman wm memnono3a Kak MpHpoaHble monuMepbl. CTpoeHHWe Kpaxmalia Hu
EJUTI0JI03bl. DU3NYECKHE U XUMUYECKHIE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaueCTBCHHAS
peaKkIysi C HOA0M).

JKcNepUMEHTAIbHbIE METOIbI M3Y4YeHHS BelleCTB U UX MpPeBpalleHuil

[IpoBenenue, HaOMIO/IEHUE M OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJIa OKCUIIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C THUAPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaom  meau(ll), B3aumonelicTBue Kpaxmalla C  HMOJIOM), MPOBEICHHUE
MPAKTUYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHOU KUCIOTHI.

PacuéTHble 3aga4n

Brruncnenust mo ypaBHEHHIO XMMHUYECKOW peakluu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOr0 BEIIeCTBA WJIM TMPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOYKTOB PEaKITUH).

A3oTcoaep:kaiiue OpraHuyecKne coeJuHEeHU s

Amunvl. Memunamun u aHuIuH: cOCmas, cmpoenue, usuyecKue u XumuyecKue
ceolicmaa (eopenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHWYecKue coeanHeHus. DU3NYecKue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MPUMeEpE TIUIMHA). bronorndeckoe 3HaueHUE
aMuHOKHUCIOT. [lenTumsi.

benku kak TpupoaHBIE BBICOKOMOJEKYISIpHBbIE coequHeHus. [lepBuuHas,
BTOpPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XUMUYECKHE CBONCTBA OCIIKOB: THAPOIIH3,
JCHaTypallvsi, KaueCTBEHHBIC PEAKIINH Ha OCITKH.

3KC1’[epl/lMeHTaJ’lebIe METOABbI U3YYCHHS BCIIECTB U UX npeBpameHnifl
Ha6J'HOI[eHI/Ie U OIIMCAHHUC ACMOHCTPAIMOHHBIX OIIBITOB: JCHATypallusd OeJIKOB
IIp1 Harp€BaHWHM, IBCTHBIC PCAKIIUHU OCIIKOB.

BrbicokoMouiekyJisipHbIe COeTUHEHUS

OCHOBHBIC TIOHATUS XWUMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3aIiH, CPETHSS MOJISKYISIpHAs Macca.
OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEPHU3aIHs U
TTOJIMKOHICHCAIIHSI.

IInacmmaccol  (nonusmunien, NOMUNPONUNIEH, HNOTUBUHUNXTIOPUO, NOIUCHUPOTL).
Hamypanohoti u cunmemuyeckue Kayuyku (OymaoueHo8wlll, XJ10pONpPeHOsbili U
uzonpenosulii). Bonoxna: mamypanvheie (xnonox, wepcmv, WENK), UCKYCCMEEHHbIE
(ayemammoe 80J0KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécan).
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JKCNepUMEHTAIbHbIE METO/Ibl M3Y4YeHHs BELIeCTB U UX NpeBpalleHnH
O3nakomMiieHne ¢ o0pa3aMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesknpeaMeTHble CBA3H

Peanmu3anpsa MEXnpenMETHBIX CBA3€M NPU H3YYEHUM OPraHUYECKONM XUMHH
B 10 Kiacce OCyIIecTBIsIETCA Yepe3 UCIONIb30BAHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, SBISIFONIUXCS CHUCTEMHBIMH ISl OTJEIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O IHKIIA.

OO011ue ecTeCTBEHHO-HAYUHbIC TOHATHSA: SIBJICHNE, HAYUHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, KiIacCUpUKalWs, NEePUOANYHOCTh, HAOIIOCHIE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: Matepus, SHEPrusi, Macca, aToM, dJEKTPOH, MOJEKYJa, SHEPTeTUICCKHM
YpOBEHb, BEIIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSHUE BeIlecTBa, (U3UUECKue
BEJIMYMHBI U SAUHUIIBI UX U3MEPECHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOTOTUYECKH aKTUBHBIC BElIecTBa (OCNIKH, YTIIEBOIbI, KHUPHI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOIBI, TOJE3HBIE MCKOIMAEMBbIEC, TOIUIMBO,
pECypCHI.

TexHONMOTHs: TUINEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIHNE
CPEJICTBA, JIEKaPCTBEHHBIE U KOCMETHUYECKHUE MperapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0CHOBbI XMMUH

XUMHUYECKUI 31eMeHT. ATOM. Sapo aroma, M30TOIBI. DJIEKTPOHHAs O0O0JIOYKA.
DHEpPreTUYeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, O- DJIEMEHTHI.
OcobeHHOCTH pacnpeaeseHus AIEKTPOHOB 10 OpOUTAIISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUO0B. DINEKTPOHHAS KOH(PUTypaIusi aTOMOB.

[lepnonnueckuin 3axkoH u llepronnueckass cucTeEMa XHUMHUYECKHX SJIEMEHTOB
.. MenneneeBa. CBsA3p mnepuoanyeckoro 3akoHa u Ilepuogmyeckoil CHCTEMBI
xuMmuyeckux anemeHToB .M. MeneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS] CBOMCTB XHMHUYECKHMX 3JEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTBIX M CJIOXKHBIX BEHIECTB IO TPyINIlaM U NepuoAaM. 3HAYEHUE MEPHOIUYECKOrO
3aKOHa B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKas CBSI3b. BUABI XUMUYECKOW CBSA3U (KOBAJIECHTHAS
HEMOJIApHAsE W TOJspHas, HWOHHAs, MeTa/uinyeckas). MexaHu3mbl 00pa3oBaHUS
KOBJICHTHOM XMMUYECKOU CBA3U (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). Bogopoanas
CBsA3b. BaJIGHTHOCTB. DIJIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIeHUs. VIOHBI: KaTHOHBI
Y aHUOHBI.
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BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cocTaBa BEUIECTBA. THUIIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJJINYECKON PELIETKH.

[ToHsATHE O IUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBast
JI0JI BEUIECTBA B PACTBOPE.

Knaccudukanus HeopraHndeckux coeawHeHUil. HoMeHkmarypa HeopraHMYeCKuX
BEUIECTB. ['eHeTnueckas CBA3b HEOPraHMYECKHUX BEIIECTB, IPUHAIIECKALINX
K pa3JIMYHbIM KJIACCaM.

Xumnueckas peakius. Knaccupukanms XuMUYECKUX peakuil B HEOPraHMYECKOM
U OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHHsS MacChl BELIECTB, 3aKOH COXPAaHEHUS M
MPEBPALLEHUS SHEPTUH MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3nu4HbIX ¢akTopoB. OOpaTuMmbie
peakiuu. XumMuyeckoe paBHoBecue. MaKkTOpbl, BIMSIONINE HA COCTOSHUE XUMHUECKOTO
paBHoBecus. [Ipunnun Jle larense.

Onektponutudeckas auccouuanus. CuiabHbie W cialbbie anmekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpasbHasl, menouHas. Ilonamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun noHHOro oomeHa. I uoponus HeopeaHuueckux u
OP2AHUYECKUX BEU{eCNE.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE — peakiuu. [lowamue 06  snekmponuze
pacniagos u pacmeopos coneu. lIpumenenue s1eKmpoausa.

JKCIEPUMEHTAJIbHbIC METOAbI H3y4YeHHS BelleCTB M MX NPeBpaLleH il

Hemonctpauus Ttabnun «llepuonuueckas cucreMa XUMUYECKHX  3JIEMEHTOB
JN.W. MengeneeBa», n3ydeHue Mojeieil KPUCTALIUYCCKUX PEMIETOK, HAOIIOAeHUE
U ONUCAHUE JIEMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3joKeHHE MEPOKCHA
BOZOPOZa B TNPUCYTCTBUM KaTaJIM3aTOpPa, OIPEAECIEHUE CpPeIpl pacTBOPOB BEIIECTB
C MOMOUIbIO YHUBEPCAJIBHOTO MHAMKATOpAa, PEAKLMM MOHHOIO OOMEHA), NMPOBEIECHUE
MPaKTUYECKON padoThl «BiusHHe pa3auyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKkLum».

PacuéTHble 3a1aun
Pacyérpl 110 ypaBHEHHSIM XUMUUYECKUX PEAKIMH, B TOM YHUCJIE TEPMOXHUMHUUYECKUE
pacu€rhl, pacu€Thl C UCHOJIB30BAHUEM TIOHATHS «MACcCOBas 107151 BEILIECTBAY.

Heopranuuyeckass xXuMus

Hemeramnel. Ilonoxenue HemeramnoB B llepuoanueckon cucremMe XMMHUYECKHUX
anemenToB J[.1. MenneneeBa u 0coOEHHOCTH CTpoeHUs1 aToMOB. du3nueckue cBOMCTBRA
HEMETAJJIOB. AJUJIOTPOINHUS HEMETAJUIOB (Ha MpUMEpe KUciopojaa, cepbl, docdopa u
yriiepoaa).

XUMHUYECKHE CBOWMCTBA BAXXHEUIIMX HEMETaUIOB (TaJoreHOB, CEphbl, a3oTa,
docdopa, yriaepoaa u KpeMHHsI) U UX COCAMHEHHH (OKCHUIOB, KHUCIOPOICOACPKAITUX
KHUCJIOT, BOAOPOJHBIX COSIUHEHUN).

[IprMeHeHne Ba)XKHEVIINX HEMETAJIJIOB U UX COCUHEHHM.
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Merannel. Ilonoxkenne werasmoB B llepuonnueckon cucTeEME XHMHYECKHX
anemenToB /.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmue  dusmdeckue cBoiicTBa MeTtaioB.  CIlaBel  METaJUIOB.
DNEKTPOXUMUYECKUI PsiJl HANIPSXKEHU METaIOB.

XWUMHUYECKHE CBOMCTBA BAKHEHUIIINX METAUIOB (HATPU, KaJIUM, KaJIbIIMH, MarHui,
ATIOMUHUM, IIUHK, XPOM, KEJI€30, ME/lb) U UX COCTMHEHUH.

OO6uue cnocoObl TONy4YeHUsT MeTauioB. Memannypeus. Kopposzus memannos.
Cnoco6ul 3auumsi om koppo3uu. IIpuMeHeHre MeTalioB B ObITY U TEXHUKE.

JKCNePUMEHTAIbHbIE METO/IbI M3Y4YeHHS BELeCTB U UX NMpeBpalleHnH

N3yuenne komneknuu «MeTajlibl U CIUIaBbI», 0Opa3ll0B HEMETAIJIOB, PEILICHUE
HKCIIEPUMEHTAJIBHBIX 3a/ad, HaONIOJACHHE ¢ ONHUCAHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHUIA ATFOMUHUS C PACTBOPAMU KUCIIOT
Y 1IeJI0Yel, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuéTHble 3aga4un

Pacuérel mMaccel BeliecTBa WM O0BbEMA Tra30B IO M3BECTHOMY KOJIUYECTBY
BEIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOUIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CIIM OJHO W3 BEIIECTB
MMEET MPUMECH.

XuMHUA ¥ )KM3Hb

Ponpr xumuum B o0OecrneueHUH HKOJIOTHYECKOM, HSHEPreTUYECKOW U MHUIIEBON
0€30MacHOCTH, PA3BUTUU MEAUIMHEL. [[OHITHE O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBiennss 06 OOMIMX HAYYHBIX IPHUHIIMIIAX IMPOMBIILICHHOTO ITOJYYSHHUS
Ba)XKHEMIIINX BEIIECTB.

YenoBek B MUpE BENIECTB U MaTEPHUAIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpPacKH, CTEKJIO, KepaMHKa, MaTEpHAIIbI
JUTSL DJIEKTPOHUKU, HAHOMATEPUAJIbl, OPraHUYECKHUE U MUHEPAJIbHBIC YI0OPEHMUS.

XuMHSI W 3J0pOBbE 4YEIOBEKA: IMPABWJIA MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBujia 0€30MaCHOr0 HUCIIOJIB30BaHUS IpErnapaToB OBITOBOM XHWMHU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbie CBA3U

Peanuzammst MeXnpeIMETHBIX CBA3EH MPU M3yYEHUU OOIIEeH W HEOPraHMYEeCKOU
xumuH B 11 Kiacce ocymiecTBIsiETCs Uepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX [IOHSTHUWA, TaK W IIOHSATHM, SBISIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TIOHSTH: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaiMu3, CHUHTE3, Kiaccu(puKalus, MNEePUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®u3nka: MaTepus, SJHEPIrus, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM,
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arperaTHoe COCTOSIHHE BEIIeCTBa, (GU3NYECKUE BETUYHMHBI U CIUHUIBI UX U3MEPEHUS,
CKOpPOCTBb.

buonorus: knerka, opraHu3M, SKOCUCTeMa, orocdepa, MaKpo- © MUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpa¢usi: MuHepasibl, TOpHbIE IOPOJBI, IOJIE3HBIE HCKOINAEMble, TOIUIUBO,
pecypchl.

TexHonmorusi: XuMu4eckass MPOMBIIIEHHOCTb, METAJLUTyprusi, IPOU3BOICTBO
CTPOWTENBHBIX  MaTEPHAaJIOB, CEIbCKOXO3SIIICTBEHHOE  MPOU3BOJCTBO,  MHIIEBas
IPOMBILIEHHOCTD, (dapmarieBTUUYECKAS IPOMBILUIEHHOCTbD, IPOU3BOCTBO
KOCMETHUECKHUX  TpEernaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTEpHalioOB,
AJIEKTPOHHAS IPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHUS 00yUarOITUMUCS
mporpaMMm cpeaHero oOiiero o60pa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM). HayduHo-Meroauueckoil OCHOBOM [JIsi pa3pabOTKU  IJIAHUPYEMBIX
pPE3yJIbTAaTOB OCBOEHUS MPOTrpaMM CpeHEro o01ero oopa3oBaHus SBISIETCS CUCTEMHO-
JESATEIBHOCTHBIN MOAXO.

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUA IpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHus BBIJIEIEHBI CAEAYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYKE MOTHBAIUU K 00YUYEHUIO;

I[EJICHATPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHHN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPAAUIIUNA 0a30BOM HAYKU XMUMUWU;

FOTOBHOCTh M  CIIOCOOHOCTh OOYYaloIIMXCS PYKOBOJCTBOBAaThCSI B  CBOEH
JESITEIbHOCTU LICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHM, TPUCYIIUMU 1IEJIOCTHOM CUCTEME
XUMHYECKOro 00pa3oBaHus;

HAJIMYKE MPaBOCO3HAHMS FKOJIOTMYECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTH LIEJIH
U CTPOUTH KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MTPEAMETA «XUMHMSI» TOCTUTAKOTCS B €IMHCTBE
y4eOHOH M BOCIUTATENbHOW JIESATENBHOCTH B COOTBETCTBHM C TYMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U U€aiaMu pOCCUICKOIO
TPaXKIAHCKOTO O0IIeCTBa, MPUHATHIMHU B OOIIECTBE HOPMaMHU U MPAaBUIIAMH TTOBEICHUS,
CHOCOOCTBYIOIIMMH IIpOLIECCAaM CaMOIIO3HAHUS, CaMOpPa3BUTUSI W HPABCTBEHHOTO
CTaHOBJICHHSI TIMYHOCTH 00YyYaIOIIUXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMera  «XUMHSA»  OTpPa)xarorT
c()OPMHUPOBAHHOCTh  OMbITAa [O3HABATEIbHOM M  MPAaKTUYECKOW  JAESITeIbHOCTH
00y4aroImuxcs 1Mo peagnu3aluy NPUHATHIX B 0011I€CTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMA:

OCO3HaHHsI OOYYaIOIUMKCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YB@KEHUS K 3aKOHY U TIPABOMOPSIIKY;

IPEACTABICHUSA O COIMAIbHBIX HOPMAxX M MPaBUIaX MEKIHYHOCTHBIX OTHOIICHHUI
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCILHOCTH MPH CO3MaHHU YUEOHBIX
IPOEKTOB, PEIIEHHH Y4YeOHBIX W IO3HABATEIbHBIX 3a[ad, BBIMTOJHCHHH XHMHYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMATh U INPUHUMATb MOTUBLI, HAMCPCHUA, JIOTUKY U apTYMCHTLI
APYIrux Mpu aHaJIN3¢C PA3JIMIHbIX BUI0B y‘-IG6HOI>i ACATCIBbHOCTH,

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LIECHHOCTHOIO  OTHOIIEHUSA K MCTOPUYECKOMY U  HAYYHOMY  HaCJIEIUIO
OTEYECTBEHHOU XUMUU;

YBQXEHUSI K TIPOLIECCY TBOPYECTBA B O00JACTU TEOPUU U MPAKTHUECKOTO
NPUMEHEHHUST XUMHHU, OCO3HAHUA TOIO, YTO JOCTHXKEHUS HAyKU €CThb pPE3YyJbTar
JUTUTENIBHBIX HAOIIOEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAbHBIX TTOMCKOB, TOCTOSTHHOTO
TpyZa y4E€HBIX U IPAKTUKOB;

VMHTEPECA U TO3HABATEIBHBIX MOTHMBOB B ITOJIYYEHHH W MOCIEAYIOLIEM AHAIIA3E
uH(GOPMAITUH O TIEPENOBBIX TOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSL:

HPaBCTBEHHOI'O CO3HAHMsI, ITUYECKOIO ITIOBEICHHUSI;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallMd, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,

TOTOBHOCTH OLICHUBATH CBOE IOBEIECHUE U ITOCTYIIKM CBOMX TOBAapULIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM 3TUX ITIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPHI 3I0POBbSI:

NOHMMAaHUS LIEHHOCTEN 3/10pOBOro M 6€30MacHOro oopasa XKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (HU3MYECKOMY U TMCHUXUYECKOMY
3JI0pOBBIO;

coOIOJIeHUsT TpaBWil 0€30MacHOro OOpallleHuss C BEHIECTBAaMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

NOHMMAaHUSl LIEHHOCTU MpaBWJI UHIUBUAYAIbHOIO U KOJUIEKTUBHOI'O 0€30IacHOro
MOBEACHUS B CUTYALMSIX, YIPOXKAIOLIUX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUM W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TPy10BOT0 BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKOM eI TENIbHOCTH,
OOIIIECTBEHHO MOJIE3HOMN, TBOPUYECKON U APYTHX BUJAX JIEATECIHLHOCTH;

YCTAaHOBKU HA aKTUBHOE Y4YaCTHE B PELICHUM MPAKTUYECKUX 3a]ay COIMaIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K TNPAKTUYECKOMY M3yYeHHIO Tpodeccuil  pa3uyHOro  poja,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUI 10 XUMUH;

YBaXXEHUSI K TPYLY, JIIOJSM TPyAa U pe3yJibTaTaM TPYJ0BOM JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIBHOU TPACKTOPUU OOpa30BaHUA,
Oynymiedt mpodeccuu M pean3alui COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Y4E€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XWMHHU, HHTEPECOB U TOTpeOHOCTEH
00I11eCTBA;

17



6) IK0JIOrMYeCKOro BOCTIMTAHUSI:

AKOJIOTMYECKU 11e71eCO00pa3HOro OTHOIICHUSI K TMPUPOJE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMaHUsl TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIHSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOAHOM U COLIMATBHON CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HUCIOIB30BaHUS JOCTUKEHUM XUMHHU JJISI PEUICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOAOTIOIb30BAHHUS;

AKTUBHOT'O HENPUATUA JCHUCTBHM, MPUHOCAIIUX BPEI OKPYXKAIOIIEH MPUPOIHOU
cpene, yMEHUsS NPOTHO3MPOBATH HEOJATONPUSITHBIE HKOJOTMUYECKUE IOCIIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUM U NIPEAOTBPAIIATh UX;

HaJIM4Wsl PAa3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, 3KOJIOTMYECKOU KYIbTYPHI,
OmbITa JEATEIBHOCTH KOJOTMYECKON HANpPaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B TTO3HABATEIbHON, KOMMYHUKATUBHOM U COITMAIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;

7) IEHHOCTH HAYYHOI'0 TTO3HAHMA:

c(hOopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOMN TPAKTUKH,

MOHUMAaHHUS CHeNU(PUKY XUMHUHM KaK HAyKW, OCO3HaHUs €€ poiu B (POpMUpPOBAHUU
pallMOHAJILHOTO HAYYHOrO MBIIUICHUS, CO3JAaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpY’KaromeM MUpe Kak O €IMHCTBE MPUPOBI M YEIIOBEKA, B TIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Mpo0ieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTU B 0COOOM 3HAUUMOCTH XUMUH JIJIs COBPEMEHHOM ITUBWJIN3ALIUU: B €€
I'YMaHUCTUYECKOW HAINpaBICHHOCTH W BaXHOHW pOJIM B CO3JaHUM HOBOH 0asbl
MaTepuaibHOW KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBON U YKOJIOTMYECKOM 0€3011acHOCTH,
B Pa3BUTHM MEIUIIMHBI, OOCCIIEYEHUU YCJIOBUU YCICIIHOTO TPyJda U DKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: ITOHMMAHUs CYIIHOCTH METOHOB IO3HAHWS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJL30BaTh IOJIydaeMble
3HAHUS JUJI aHaliv3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOUIET0 MUPa U MPOUCXOSAIINX
B HEM W3MEHEHUH, YMEHHs JeJaTh OOOCHOBAHHBIE 3aKIIFOYCHHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IEJTBIO TIOTYYCHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMHUUYECKHUE 3HAHUS JJIS PEIICHUS
poOJieM B peAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBHM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B pa3inuuHbIX cdepax mnpodeccroHanbHON
NEATEIbHOCTH.
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METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS y4eOHOTO TpeaMeTa « XUMUs» Ha yPOBHE
CpeaHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIC TUTST dbopMupoBaHUs MUPOBO33PCHUS o0yJaronmxcs
MEXKIUCIUTUITMHAPHBIC  (MEXKIPEIMETHBIC) OOIEHAyYHbIC TIOHATHS, OTPAKAIOINE
[EIOCTHOCTh HAYYHOIH KapTHUHBI MHpa U CHIENU(UKY METOIOB ITO3HAHMUS, UCTIOB3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBICHHE, MPOIECC, CUCTEMA,
HAYYHBIN (aKT, IPUHIKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIICAOBAHUE,
HaOJTI0/ICHUE, M3MEPEHHE, DKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBIC yUeOHBbIC JeiCcTBUS (TIO3HABaTeNbHBIC, KOMMYHUKATHBHBIC,
pETyIATHUBHEIE), obecrednBaronye GopMUpoOBaHUE (YHKIIMOHATHHOW TPaMOTHOCTH W
COIMAIEHOW KOMITETEHIIH 00Y4atoIuXCs;

CIIOCOOHOCTh O0OYYAIONIUXCS KCTOJB30BaTh OCBOCHHBIE MEXIUCITUITUTMHAPHEIE,
MHUPOBO33PECHYCCKHE 3HAHUS  YHUBEPCAIbHbIC y4eOHBIC ACHCTBUS B TIO3HABATEIILHOU U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe Pe3yIbTaThl OTPAKAIOT OBJIA/ICHHE YHUBEPCATHHBIMU YUCOHBIMU
M03HaBaTEebHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMHU.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiiCTBUS
ba3oBble JJoruueckue JeiicTBMA:

CaMOCTOSITEeILHO (OPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeAENATh e AEATSIIbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIbHOCTH C IOCTABJICHHBIMU LIEISIMU;

WCIOJIb30BaTh TP OCBOCHUM 3HAHUM MTPUEMBI JIOTHYECKOTO MBIIIUIEHHS — BBIJICIISTh
XapaKTEpHbIE MPU3HAKWA TOHSITUM M YCTAHABIMBATh WX B3aHUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE TTOHATHUS ISl OOBSICHEHUS OTACTbHBIX (DAKTOB U SIBICHUM;

BEIOWPATh OCHOBAHWS W KPUTEPHUU IS KIACCU(DUKAIIMKM BEIIECTB U XUMHYECKUX
peakuui;

YCTaHABJIMBATh  MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKITY M3y4aeMbIMH
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXAeHUs (MHAYKTUBHbBIC, ICTYKTUBHbIC, 10 aHAJIIOTHUN),
BBIABJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyJIMpPOBATh BBIBOJIBI M 3aKITIOUEHUS,

MPUMEHSATh B IIPOIECCE TMO3HAHUA, HCMIOJb3YyEMbl€ B XUMHUM CHUMBOJMYECKHUE
(3HAKOBBIC) MOJIECIIH, MPEOOPA30OBLIBATE MOJICIIbHBIC MPECTABICHUS — XUMUYSCKUI 3HAK
(cuMBOJ) 2JIeMEHTa, XUMUYecKas (opMmysa, ypaBHEHHE XHMHUYECKOW peakiuud  —
MIPU PEIICHUU YYEOHBIX TTO3HABATENIbHBIX M MPAKTUUECKUX 3a]1a4, IPUMEHSITh Ha3BaHHbIC
MOJICTIbHBIE MPEACTABJICHUS I BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aEMbIX
BEIIIECTB U XUMUYECKUX PEAKIIUMN.
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Ba3oBble ucciaenoBarte/ibCKue 1eHCTBUA:
BJIAJIETh OCHOBAMH METO0B HAYYHOI'0 ITIO3HAHMSI BELIECTB U XUMUYECKUX PEAKLINN;
(GbopMynHpOBaTh LIETU U 33]]a4H HUCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABJICHHbBIE U
CaMOCTOSITENTFHO C(POPMYITUPOBAHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUI;

BJIAJIETh HaBbIKAMHU CaMOCTOSATEILHOrO INTAHUPOBAHUS U IPOBEAECHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibTaT, (GopmynupoBaTh 0000IIEHHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUYET O MPOJICTaHHON padoTe;

IPUOOPETATH ONBIT YYEHUUECKOM HCCIIE0BATEIBCKON U MPOEKTHOM AESITEIbHOCTH,
HPOSIBISATH CHOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOATEILHOMY MOUCKY METOJIOB PELICHHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHUS.

Pabora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3NWYHBIX MCTOUYHHUKAX WHGOpMAIUU (HAYIHO-TIOMYJISIpHAs
JuTepaTypa XMMHUYECKOT0 COJIep)KaHus, CIpaBOYHbIE mocolusi, pecypcbl MHTepHeTa),
aHATM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BUIIOB U (HOPM MPEACTABICHUS, KPUTHIECKU
OLICHUBATh €€ JIOCTOBEPHOCTh U HENIPOTHUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aMPOCH] U MPUMEHATh PA3TUYHBIE METO/IbI IIPU MTOMCKE U 0TOOpE
uHpOpMaIMU, HEOOXOIMMOM TSl BBITTOJTHEHUST y4eOHBIX 3a/1a4 ONpPEeeIEHHOTO THIIA;

npuodpeTaTb  ONBIT  HMCHOJb30BAaHUS  MHQPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTHUMATBHYIO (hopmy mpencraBiieHus WHGOpMAIIU
(cxemsl, TpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPyTHE);

UCTIOIBh30BaTh HAYUYHBIA SI3bIK B KAa4eCTBE CPEACTBA NMpPH paboTe ¢ XUMHUYECKOU
uHbopMaIueil: IPUMEHATh MEXIIpeIMeTHbIE ((hU3nUecKre U MaTeMaTHYeCKue) 3HaKU U
CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmMmyHuKaTUBHBIE YHUBEPCAJbHbIC YUeOHbIC eiCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOHl TeMbl B XOJEe Juaiora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HJEH, (OPMYyIUpoBaTh CBOW  MPEAJIOKCHUS
OTHOCHUTEIHHO BBITIOJIHCHHS TIPE/TIOKEHHOM 3a1a9M;

BBICTYNIaTh C TIPE3CHTAlMCH pEe3yJbTaTOB IIO3HABATEIBHOW JICSITEIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMOTHEHUU
XAMHYECKOTO DKCIIEPUMEHTa, MPAKTUIECKOW padOoThl IO WCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEMIECTB, peaM3alliil Y4eOHOTO TMPOEKTa W (HOPMYIUPOBATH BBIBOIBI
MO pe3yiabTaTaM IMPOBENEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3HIMA B XOJ€
o0CyXeHUst 1 OOMEHa MHEHUSIMU.
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PeryjsiTuBHble YHUBepPCAJIbHbIE y4eOHbIE JeHCTBUS

CaMOCTOSITETTLHO ~ IUTAHUPOBAaTh ¥ OCYIIECTBIISITH  CBOIO  IMO3HABATEIHHYIO
JCSITeNFHOCTh, Ompenersisi e€ Lenum ¢ 3aJadyd, KOHTPOJIUPOBaTh H TI0 Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIIaraeMbIii aJTOPUTM JICUCTBHI MPHU BHITIOTHEHUN
y4eOHBIX U HUCCIIEIOBATENIbCKUX 3aja4, BEIOMpaTh HanOosee 3PGHeKTUBHBIN crIoc00 MX
peIIeHHsI ¢ YIETOM MOTYUYEHHUS] HOBBIX 3HAHUN O BEIIECTBAX U XUMHUCCKUX PEAKITUAX;

OCYIIIECTBIISITh CAMOKOHTPOJIbh CBOCH NEATENHHOCTH HAa OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmerHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHuyecKas XUMHUS) OTPAKAKOT:

c(hOpMHPOBAHHOCTh TIPE/ICTABIICHUA O XUMUYECKOW COCTABJISIFOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, POJIM XMMUHU B TO3HAHUU SIBIEHUN TPUPO/BI, B GOPMHUPOBAHUN
MBIIUICHUS U KYJbTYpPbl JIUYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIAMMOI
JUIA pelIeHUs] MPaKTUYECKUX 3aJad U HKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3/I0POBBIO U IPUPOJHOM CpELE;

BJIQJICHUE CUCTEMON XUMHYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATratolue
MNOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, J3JEKTPOHHas O00OJO0YKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpaIl€HHAs), MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BbEM, YTIepOIHbIN
cKener, GyHKIMOHAIbHAsI FPpyIIa, pajguKall, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUH psf,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA MW a30TCOAEpXKAIIME COCOUHEHHS, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COESUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus: oprannyeckux BemiecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHs] MaCChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMUW; MUPOBO33PEHUYECKNE 3HAHUS,
JeXallle B OCHOBE MOHMMAHMS NMPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBICHUH,
(dakTomornyeckue CBEOEHUS O CBOICTBaX, COCTaBe, MOJYYEHHMH M O€30MacHOM
UCIIOJIb30BaHUM BAXKHEMIIIMX OPraHUYECKMX BEIIECTB B OBITY M MPaKTUYECKON
NEeATEIBbHOCTH YEI0BEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBISATh XapaKTepHbIE TMPU3HAKU TOHSATHUH,
yCTaHaBIMBaTh HX  B3aUMOCBA3b, MCIOJIb30BaTh  COOTBETCTBYIOIIHME  IOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPAILIEHUN OPTaHUYECKUX COCTMHEHUN;

chOpPMUPOBAHHOCTb ~ YMEHMHA  HUCHOJb30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOW) (opMyIT
OpPraHMYECKUX BEILIECTB M YPABHEHUI XMMHYECKUX PEAKIUil, U3rOTaBIMBATh MOEIIH
MOJIEKYJl OpPraHMYECKMX BEIIECTB Uil WUIIOCTpAaMd UX XHMHYECKOIO0 U
IIPOCTPAHCTBEHHOI'O CTPOEHNS;

c(OpMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJICKHOCTh HU3YyYEHHBIX
OpPraHMYECKHUX BEILECTB M0 UX COCTaBY U CTPOCHHUIO K ONPENEIEHHOMY KJlacCy/Tpymnme
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COCIMHEHUNA  (YrJIeBOAOPONbI,  KHCIOPOA W  a30TCOAEpXkAllhe  COCAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUsI), JlaBaTh WM Ha3BaHHUS IO CUCTEMATHYECKOMN
nomenkinatype (IUPAC), a Taxke NPUBOAWTH TPHBHAIbHBIC HA3BaHHS OTACIbHBIX
OpPTraHUYECKUX BEIIECTB (ITUIICH, MPOITUIICH, alleTUIICH, STUJICHTIIUKOIb, TIUIEPHH, (DeHO,
dbopmanpaerun, amneraabIeru, MypaBbUHas KHUCJIOTA, YKCYCHasi KUCJIOTa, OJEUHOBAs
KHCJIOTA, CTEAPUHOBAs KUCII0TA, IIF0K03a, (PPYKTO3a, Kpaxmall, LHEUII0J103a, TIULIH);

c(hOpMHPOBAHHOCTH YMEHHUSI ONPEIEISATH BUIbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COeIMHEHUsX (OIMHAPHBIEC U KPATHBIE);

cOpMHPOBAHHOCTh  YMEHHUS MPUMEHSATh  TOJIOKEHUS TEOPUU  CTPOCHUS
oprannyeckux BemectB A.M. BbytnepoBa st 0oOBsICHEHMS 3aBHUCHMOCTH CBOWCTB
BELIECTB OT UX COCTABa M CTPOEHUS; 3aKOH COXPAHEHMSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH PA3IUUHbBIX KIACCOB OPTaHMUYECKHUX
BeIeCTB (METaH, 3TaH, dTWICH, MPOIWWICH, aleTuiaeH, Oyraauen-1,3, meTunOyTaaneH-
1,3, OeH307, METaHOJ, 3TAaHOJ, JTWICHIJIMKOJb, TJIUIEPUH, (EHOJ, aleTadbAeTH/I,
MypaBbHHAsi U YKCYCHasl KHUCJOTBI, TJIIOK03a, Kpaxmal, LeJUII0JI03a, aMHUHOYKCYCHas
KHCIIOTa), WUIIOCTPUPOBATh T'E€HETHUECKYI0 CBS3b MEXKAY HHUMU YpaBHEHUSMHU
COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUN C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HWCTOYHUKHU YIIIEBOJIOPOIHOTO
ChIpbs (HE(QTh, MPUPOAHBIA Ta3, YIroyib), CIOCOOBI MX MEPEepadOTKU U MPAKTHYECKOE
MIPUMEHEHUE POJIYKTOB NMepepadoTKH;

c(hopMHUPOBAaHHOCTH YMEHUH MTPOBOIUTH BEIYUCIICHUS 110 XUMHUUECKUM YPaBHEHUAM
(macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKIUU IO
U3BECTHBIM  Macce, OOBEMY, KOJIMYECTBY OJHOIO W3 HCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHUHW BIJIAJIETh CUCTEMOW 3HAHWW OO0 OCHOBHBIX METOJaX
HAay4YHOT'O MO3HAHUS, UCTIOJb3YEMBbIX B XUMHH IIPU M3YUYECHHUH BEIIECTB U XUMHYECKHUX
aBJeHUN (HaAOMIOZeHUe, U3MEpPEHUe, SKCIEPUMEHT, MOJACIMPOBAHUE), HUCIOJIb30BAThH
CUCTEMHbIE XMMUYECKUE 3HAHUS JJIA MPUHATHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMECHEHUEM;

chOpMHUPOBAHHOCTh YMEHUU COONIOAATh TMpaBWia IMOJb30BAHUS XHUMHYECKOU
nocyJ101 1 1abopaTOpHBIM 000PYAOBAHUEM, A TAKKE MTPaBUJIa OOPAILICHUS C BEIIIECTBAMU
B COOTBETCTBUU C MHCTPYKITUSIMHU 10 BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW  IUIAHUPOBATh W  BBINOJHATH  XUMHUYECKHI
AKCHEPUMEHT (TIpEeBpalleHUsT OPraHUYECKHUX BEIIECTB NPU HArpeBaHUU, MOIYYEHHE
ATUJIEHA U M3YyYEHHE €ro CBOMCTB, KaUeCTBEHHBIE PEAKIMU OPraHMYECKUX BEIIECTB,
JeHaTypaius OCIKOB TpHU HArpeBaHWMU, IBETHBIC PEaKIMH OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU O€30MACHOCTU MPU OOPAILIEHUU C BEUIECTBAMU U JaOOpPaTOPHBIM
000pyAOBaHUEM, NPEICTABIATh PE3YyNbTaThl XUMHUYECKOIO HKCIIEPUMEHTa B (Qopme
3aMMcHU ypaBHEHUN COOTBETCTBYIOIIUX PeaKIMil U (pOpMyITUpPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3YJIbTATOB;
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c()OpMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAJIMU3UPOBATH  XUMHUYECKYIO
MH(pOpMAIHUIO, TTOJYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpecTBa MacCOBOM MH(pOpMaIuH,
WHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJII0/1aTh IPAaBUJIa SKOJIOTHYECKH 11e1eCO00pa3HOro
MOBEAECHUS B OBITY M TPYAOBOW AESITEIIBHOCTH B LIETSAX COXPAHEHUS CBOETO 30POBbS U
OKpYXalolleld MPUPOJHON Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEUCTBHUS Ha JKUBBIE
OpPraHU3MBbI ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMasl cMblci nokasarens 11K,
NOSICHATh HA MPUMEPax CHOCOObl YMEHBIIECHHS M MPEAOTBpAILlEHUs HX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa;

Uil OOy4YaroIIMXCA C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbSI: yMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHWS BEUIECTB U
XUMMYECKUX SIBJICHUI;

U CHENbIX M CIAa0OBUIAIMIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbeHO
TOYEUYHYIO cUcTeMy 00o3HaueHuil JI. bpailna 11 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUs Kypca «OO0mias ¥ HEOpraHUYecKas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUIN: 0 XUMHUUECKON COCTaBIISIOIIEH €CTECTBEHHO-
HAy4YHOW KapTUHBl MHpA, POJH XHMHUM B TIO3HAHWU SBJIECHUM TPUPOJIBI, B
(hopMUPOBAaHUU MBIIUICHUS! U KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIHHON IPAMOTHOCTH,
HEOOXOIUMON JJI PEIICHMs] TMPAKTUYECKUX 3a7ad U DKOJOTMYECKH OOOCHOBAHHOIO
OTHOIIECHUA K CBOEMY 3/I0POBBIO U IPUPOIHOU CPEIE;

BJIAJICHUE CUCTEMON XMMHUYECKHX 3HAHUH, KOTOPasi BKJIFOYAET: OCHOBOITOJIATratOIINe
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JIEKTpOHHBIC OpPOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHYECKash CBI3b (KOBaJICHTHAas,
HMOHHAs, METAJJINYECKasi, BOJOPOJIHAS ), KPUCTAUIMUECKAs PEIIETKA, THIIBI XUMHUYECKUX
peaKlnii, pacTBOP, IECKTPOJIMUTHI, HEIIEKTPOIUTHI, NEKTPOIUTHUECKAS TUCCOLMALIMSA,
OKUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOM PpEaKIMU, XUMHUYECKOE
paBHOBECHE); TEOPUM W 3aKOHbI (T€OpPUS AJIEKTPOJUTHYECKOM  JHUCCOILMAIINH,
nepuoanyeckuil 3akoH .M. MeHneneeBa, 3akKOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHMS U MPEBpAICHUs YHEPTUH MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3BIK XUMHUHM, MHUPOBO33PEHUYECKHUE 3HAHMSA, JICKAIIUE B OCHOBE
MMOHUMAHUS TPUIMHHOCTH M CUCTEMHOCTH XHMHYECCKHMX SIBJICHHH, (haKTOJIOTHYCCKUE
CBEJICHHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€30MTaCHOM MCIOJIb30BaHUN BAXKHEHIITNX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIESITEILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMM BBISIBISTh XapaKTepHbIE TMPHU3HAKU TOHITHUH,
YCTaHaBJIMBaTh MX  B3aUMOCBS3b, HCHOJIb30BATh  COOTBETCTBYIOIIME  MOHATHSA
MPHU OMMCAHUHM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUM;
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c()OPMHPOBAHHOCTh ~ yYMEHHMH  HCIONB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUIL  cOCTaBJICHMS (OpMyJ BEIIECTB M  YpPaBHEHUM XUMHUUYECKUX  pEaKIIui,
cucremarndeckyro HomeHkinarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUSA OTAEIbHBIX
HEOPraHUYECKUX BEIeCTB (yrapHbIW ras, yrjieKHUCIblid ra3, aMMHaK, ralméHas U3BeCTb,
HeranéHas U3BeCTh, MUThEBAs Coa, MUPUT U APYTrHUe);

c(OpMHPOBAHHOCTh YMEHHUW OMNPENEISATh BAJICHTHOCTh M CTENEHb OKHCIICHHUS
XUMUYECKUX JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTABA, BUJ XMMHUYECKOW CBS3U
(KOBaJleHTHAsl, HWOHHAsA, METaJUIMYecKas, BOJAOPOAHAs) B COEAUHEHHUSX, THUI
KPUCTAJUIMYECKON PEelIETKA KOHKPETHOrO BEIllecTBa (aATOMHAsI, MOJIEKYJIIpHAsl, HIOHHAs,
METaNINYECKast), XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHUM YCTAHABJIMBATH NMPUHAAJIECKHOCTh HEOPTraHUYECKUX
BEIIECTB MO HX COCTAaBY K ONpENENEHHOMY KJacCy/Tpynie COeIMHEHUH (IIpoCThie
BELIECTBA — METAJUIbl MU HEMETaJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTBI, amM(pOTEpHbIE
TUIPOKCHUBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUW pACKpbIBATh CMBICI  NEPUOJUYECKOTO  3aKOHA
JI.V. MenneneeBa u JEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JIEKTPOHHOE CTPOCHHE ATOMOB
XUMUYECKuX »djeMeHToB 1-4 mnepuomoB Ilepuoandeckoll CUCTEMBI XUMHUYECKHUX
anemenToB .M. MenneneeBa, UCTIOIb3Ys MOHITHS «S-, P-, d-3JIEKTPOHHBIEC OPOUTAIIN,
(QHEPTeTUYECKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
XUMHYECKUX AJIEMEHTOB M MX COCAWHEHUHU IO mepuoaam W rpynmnam llepuoamueckoit
CHUCTEMBI XUMHYECKHX dJeMeHTOB JI.M. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  MOJATBEPKIAThH
CYLIECTBOBAHHE TE€HETHYECKOW CBSI3W  MEXJAY HEOPraHWYEeCKHMMHU  BEIIECTBAMH
C IOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINN;

c(OpMHPOBAHHOCTh yMEHHsS  KIAcCU(DUIIMPOBATH  XMMUYECKHE  PEAKIUH
[0 Pa3JIMYHbIM TpPHU3HAKAM (YHCIy M COCTaBy PEArupyrolIUX BEUIECTB, TEIJIOBOMY
ahdexTy peakiuu, HU3MEHEHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB, OOPaTHMOCTH
peaKiy, y4acTUIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHMSI PEAKLIUNA Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHbIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYMTHIBAsl YCIOBWS,
MIPU KOTOPBIX 3TH PEAKIIMU UAYT /10 KOHIIA;

c(OpMHPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH,  MOATBEPXKAAIOIINE
KaueCTBEHHBIN COCTaB PA3JIMYHbIX HEOPraHWUYECKUX BEUIECTB, PACIIO3HABATH OINBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX HEOPTAHMYECKHUX BEILIECTB;

c()OpMHPOBAHHOCTh ~ yYMEHUH  pPACKpbIBaTh  CYUIHOCTb OKHUCJIMTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOrO OajaHca 3THX
peaKLnil;
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c(OpMHUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peaknuu OT PA3NUYHBIX (HAKTOPOB; XapakTep CMEHICHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero BozjaeicTBus (npuniuin Jle [latense);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JISKAIINE
B OCHOBE MPOMBIIUIEHHOTO TIONYyYEHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTH MPEACTaBICHUN 00 OOIIUX HAYYHBIX MPUHIUIAX U IKOJIOTHUECKUX
mpoOjieMax XUMHUUECKOTO ITPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUMN MPOBOJAUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM TTOHSITHUS
«MaccoBasi 10JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX
peakIusaX, MacChl BEIIECTBA WIK 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIIoBoro s dexra
pEaKUM Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MIPEBPAIICHUS U COXPAHECHUS
SHEpIuy;

c(hOpMHPOBAHHOCTh YMEHUM COOMIOJATh IMpaBUjIa IOJIb30BAHUS XUMHUYECKOM
nocya0i 1 1a00paTopHBIM 000PYTOBAHUEM, a TAKXKE MTpaBUiIa OOPAIeHHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMU T10 BHIMOJHEHHIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh ~YMEHUW IUIAHUPOBATh U BBINOJHITH  XUMHUYECKUU
HKCIIEPUMEHT (pa3loXKEeHUE TMEepPOKCHAa BOAOpPOJAa B TMPUCYTCTBUU KaTalu3aTropa,
OMPENEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBLHOTO HHAMKATOPA,
BIIUSIHUE PA3NIMYHBIX (haKTOPOB HA CKOPOCTh XMUMUYECKOW PEaKIUU, PEAKIIM HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKkiMK Ha Cysb(haTt-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KATUOH
aMMOHHUSI, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTamisl» u «Hemeramib»)
B COOTBETCTBUU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH MIPU OOpaIlEHUH C BEIIECTBAMU U
nabopaTOpHBIM  O0OpPY/IOBaHMEM,  MPEICTaBIATh  PE3YNIbTAaThl  XUMHUYECKOTO
JKCcepuMeHTa B (opMe 3amucCh YpaBHEHUM COOTBETCTBYIOIIMX pEaKIud U
(GbOopMyIMpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh ~ YMEHUW  KPUTHUECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJYy4aeMyld M3 pa3HbIX HCTOYHHMKOB (CpEICTBa  MAacCOBOM
KOMMYHUKaI, ITHTepHET U Jpyrux);

c(hOpMHPOBAHHOCTh YMEHHUI COOTIOATh MTPaBUIIa SKOJOTHIECKH 1IETIECO00Pa3HOTO
MOBE/ICHUSI B OBITY U TPYAOBOMU JCSATEIBHOCTU B LIETSAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXaloIIed NPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTb BO3JICHCTBUSA HA KUBbBIC
OpraHU3Mbl OIPEACIEHHBIX BEIIECTB, MOHUMAas cMbICa Tokazarens [IJIK, mosicHATH
Ha TpuUMepax CrocoObl YMEHBIICHUS W MPEIOTBPAIICHUS UX BPEAHOTO BO3JACHCTBHUS
Ha OpraHu3M Y€eJIOBEKA,

JUIsi 00y4YarIIMXCsl € OrPaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0pPOBbSI: yMEHHUE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAaX TIO3HAHUSA BEUIECTB U
XUMUYECKUX SIBJICHUH;

JUTSL CJIETIBIX M CJIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIIONb30BaTh PENbeHO
TOYEUYHYIO cucTeMy oO0o3HaueHui JI. bpailns 118 3anucu Xumudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanmue
No KomuuecTtBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copep>kaHue
/11 4acoB 0o0yJarommxcst

y4e0OHOro npeamera

Pa3znen 1. TeopeTnueckue 0CHOBbI OPraHM

YecKOd XUMHUH

1.1

[Ipeamer
OPraHU4YECKON XUMUMU.
Teopus crpoeHus
OpraHU4ECKUX
COeIUHEHUN

A.M. bytnepoa

3

[IpenmeT opraHM4eCKON XUMUU:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MOJYYEHUN HOBBIX BEIIECTB
1 MaTepuanoB. Teopus cTpoeHus
OpraHuYeCcKUX COCIUHECHUIN

A.M. BytnepoBa, €€ OCHOBHbIE
nojiokeHusi. CTpyKTypHbI€ (hOPMYJIbI
OpraHUY€eCKUX BellecTB. I 'oMomnorus,
n3omepust. XUMHUYECKAs! CBS3b

B OPraHUYECKUX COCANHEHUAX: KPATHbIE
CBSI3U, G- U TT-CBSI3H.

[Ipencrasnenue o kinaccuduranuu
Oprann4eckux Beulects. Homenkiarypa
OPraHUYECKUX COCTMHEHUN
(cuctemaruueckasi) U TpUBUAILHbIC
HAa3BAaHUS BAXKHEUILINX IIPEICTABUTEIIEN
KJIACCOB OPTaHUYECKNX BEIIECTB.
JKCIepUMEHTATbHbIE METOABI
U3y4YeHMS BelleCTB U UX NPeBPAlleHUI:

PackppiBaTh CMBICT N3y4aeMbIX
MOHSTHUH (BBIABIIATh UX XapaKTEPHBIC
MIPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IprMEHSTh MONOKEHHS TEOPUH
CTPOCHUS] OPTaHUYECKUX BEIIECTB

A. M. byraepoBa a1 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
cOCTaBa U CTPOCHHUS.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTS1 COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIéHHON) PopMyIT OpraHUIECKUX
BEIIECTB.

OrnpenensTe BUJIbl XUMUYECKOU CBSI3U
(omuHapHbIe, KpaTHBIE) B OPraHUYECKUX
COEITMHEHUSX.

PackppiBaTh poJib OPraHNYECKON XUMUU
B IPUPOJIE, XAPAKTEPU30BATh €€
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e JleMOHCTpauuu:

— O3HAKOMIJICHHE C 00pa3Iamu
OpraHUYECKHUX BEIIECTB U MaTepHAIAMU
Ha WX OCHOBE;

— ONBITHI IO TIPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB MPU HarPEBaHUHU
(ru1aBieHue, OOyTrJIMBAaHUE U TOPEHHUE).

e JlabopaTopHBIE€ ONBITHI:

— MOJEIUPOBAHUE MOJIEKY
OpPTaHMYECKUX BEIIECTB

3HAYCHHE B KU3HU YCIIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTHUMHU
HayKaMH.

HaGnronaTh u onuceBaTh
JEMOHCTPAIMOHHBIE OMBITHI; IPOBOIUTH
Y OITMCHIBATH JJAOOPATOPHBIC OIBITHI U
MPaKTUYECKUE PabOTHI

Uroro no pazneny

Pasznen 2. YrieBoaopoabl

2.1 | IIpenenbHbie
yTIEBOOPOJIbI —
AJTIKaHbBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTMYECKHM psal. MeTaH v 3TaH —
MPOCTEUIIINE MPEACTABUTENN AJIKAHOB:
COCTaB, XMMHUYECKOE CTPOCHMUE,
bu3nYecKre 1 XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMenIeHUs U TOPEHUs),
HaXO0XJCHHUE B IPUPOJIE, MOJTYUYCHHUE U
MIPUMEHEHHE

2.2 | HenpenenbHbie
YTJIEBOJOPOIBI:
QJIKEHBI, ATKATUCHBI,
QJTKHHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM PsSifl. DTUIIEH —
MIPOCTEUIIIHNMN NPEACTABUTEND AJTKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
buznuecKre 1 XUMUYECKHE CBOWCTBA
(peakuuu rupUpOBaAHUS,
rajJjoreHupPOBAHUS, TUAPATALINH,

PackppiBaTh CMBICIT U3y4aEeMBIX
MOHATUH (BBISABIISITh UX XapaKTEPHBIE
IIPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BAaTh
COOTBETCTBYIOIINE TTOHATHUS

IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISL COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHOMN) (POopMYJT OpraHUYEeCKuX
BEILIECTB.

YcTraHnaBnMBaTh NPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy
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OKUCJICHHS ¥ TIOJTMMEPU3AITIH )
HaxXO0XKJICHUE B IPUPOJIE, OJyUEHUE U
IPUMCHEHHE.

AnkagueHsl: Oyraauen-1,3 u
MeTunOyTaauen-1,3, xumuyeckoe
CTpOEHUE, PEaKIIHs MOJIMMEPU3AITUH,
npyUMeHEHHE (7151 CUHTE3a
MPUPOTHOTO U CUHTETUIECKOTO
Kay4dyKa U PE3UHBI).

AJKHHBI: COCTaB M OCOOCHHOCTHU
CTPOCHHUS, TOMOJIOTUUECKUHN P/,
AneTusieH — nNpoCcTeNIIniA
MpeACTAaBUTENb AJIKHHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (DU3UICCKUE U
XUMHUYECKHEe CBOMCTBA (peaKIuu
THAPHUPOBAHUS, TAJIOTCHUPOBAHUS,
TUIpaTaliy TOPEHUs), HaXOXKICHHE

B IIPUPOJIC, TIOJIYICHHUE U TPUMEHEHNE

2.3

Apomarnueckue
YTJIIEBOAOPOIbI

Apenbl: 6€H30J U TOJIyOJ, COCTaB,
XUMHYECKOE CTPOCHUE MOJIEKYT,
buznuecKre U XUMUIECKHIE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHUSI ), OJTyYCHUE

u npuMeHenue. Briusaaue 6en3ona

Ha OpraHu3M uyenoBeka. ['enernueckas
CBA3b YIJIEBOJOPOJIOB

YIJIEBOJIOPO/IOB MO COCTABY U
CTPOEHUIO, Ha3bIBaTh UX

M0 CUCTEMaTUYECKOU HOMEHKJIATYype;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OTJICTIbHBIX TIPEACTAaBUTEIICH
YIJIEBOJIOPO/IOB.

OrnpenensTh BUJIbI XUMUYECKON CBS3U
B MOJIEKYJIaX yri€BOJOPOIOB;
XapaKTEePU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTAB, CTPOCHHE,
npUMeHeHue, (U3NUecKue 1
XUMMYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIOCOOBI MOTYYEHUSI TUITUYHBIX
MpEJICTaBUTEIICH pa3IMUHbBIX KJIACCOB
yII€BOAOPOIOB (MeTaHa, 3TaHa,
ATWICHA, alleTuiIeHa, Oyraauena -1,3,
OeH3071a, TOJIyOJIa).

BbISIBASITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJOPO/IaMH U MOJTBEPKAaTh €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMHU C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (DOPMYII.
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2.4

[IpuponHbie
UCTOYHHUKHU
YIJIE€BOAOPOJIOB U UX
nepepadoTKa

[Tpupoxansiii ra3. [lomyTHbie HedTAHBIC
ra3el. HedTh 1 e€ mpoucxoxaeHue.
CrniocoObl nepepaboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUYECKHUA,
Kkatanutudeckui). [IpogykTs
nepepaboTku HeTH, X PUMEHEHUE
B [IPOMBIIIIJICHHOCTH U B OBITY.
KaMeHHbIN yrosiap U NpOAYKTHI €r0
nepepadoTKu.

JKCNEepPUMEHTAIbHbIE METOIbI
M3y4eHHs BellecTB

U UX NpeBpaLlieHHil:

e JleMOHCTpanuu:

— xoekuuu «HedTe» u «YTomby;

— BuaeopparMenT «BynkaHuzanus
PE3UHBD».

e JlaGopaTopHBIEC ONBITHI:

— Ka4CCTBCHHOC OIIPCACIICHUC YIJICPOda
M BOAOPOJa B OpTaHUICCKHX BCHICCTBAX,

— O3HAKOMIJICHHE C 00pa3IamMu
IJ1aCTMAacC, Kay4yKOB U PE3UHBI;

— MOJIEJIMPOBAHHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOTHI:

No 1. Tlonydyenue 3TuiieHa U U3y4eHUE
€ro CBOMCTB.

XapakTepu3oBaTb UCTOYHUKHU
YTJIEBOAOPOIHOTO ChIPbsl (HEPTH,
IPUPOJIHBIN ra3, Yrojb), CIOCOObI UX
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TOIyYaeMbIX MPOTYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEICHNUE,
Ha0JII0ICHUE U OMUCAaHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JJa00PaTOPHBIE OIBITHI U
MpaKTUYECKUe paboThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThl B TabopaTopuu

NIPU UCTIOTb30BAHUU XUMUYIECKOM
NOCY/IbI M 00OPYI0BaHUsI, a TAKXKe
npaBuiIaM oOpalieHus ¢ BellecTBaMu

B COOTBETCTBUH C UHCTPYKLUSIMU
BBITIOJTHEHHS 1a00paTOPHBIX OIMBITOB U
MPAKTHYECKUX pabOT MO MOTYyYEHHUIO U
U3YYECHHUIO OPraHUYECKUX BEIIECTB.
[IpencraBasTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3arucu
ypaBHEHUI COOTBETCTBYIONIUX PEAKIIUi
U JIeJ1aTh BBIBOJbI HA X OCHOBE.
[TpoBOAUTH BHIYHUCITICHHUS

IUIS ONIPENIETICHUS] MOJIEKYJISIPHOI
(bopMyJibl OpraHUUYECKOIr0 BELIECTBA,
10 YPAaBHEHUIO XUMHUYECKOM peakuuu.
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e PacuérHble 3a1a4n:

— OMNPENEIIEHNUE MOJIEKYISIPHOU
(bopMyIIBl OPraHUYECKOr 0 BEIIECTBA

10 MAaCCOBBIM JIOJSIM aTOMOB
XUMUYECKHUX 3JIEMEHTOB;

— Ppacy€Thl 0 YPABHEHUIO XUMHUYECKOU
peakuuu

CaMOCTOSATENBHO IIaHUPOBATH U
OCYILECTBIISAThH CBOIO [I03HABATEIbHYIO
JESTEIBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOI
NEeSTENbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciaopojacoaep:xaiine opraHudeckue coeTnHeHusl

3.1

Crouptsl. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUUECKOE
cTpoeHue, GU3NIeCKNe U XUMUICCKUE
CBOMCTBA (peaKIMU ¢ aKTUBHBIMH
METAJUIAMU, TaJIOT€HOBOAOPO/IaMH,
ropeHue), npuMeHenune. Bomopoanas
cBs3b. DU3HoNIOrnuecKoe JercTBUe
METAHOJIa U 3TAHOJIa HA OPraHu3M
YyeJIoBeKa.

MHOroaToMHbIE CHUPTHI: ATUIECHTITUKOIb
Y TJIMLEPUH, XUMUYECKOE CTPOEHHUE,
(bU3UYECKHEe ¥ XUMHYECKHE CBOMCTBA
(B3aMMOJICMCTBHE CO IICIIOUYHBIMU
METAJUIAMH, KAYECTBEHHAS PEaKIUs
Ha MHOTOAQTOMHBIE CITUPTHI).
du3noI0rudecKoe JIeucTBue

Ha OpraHu3M 4desoBeka. [Ipumenenue
[JIMLEPUHA U STHJICHTJIUKOJIS.

PackpbIBaTh CMBICT H3y4aeMBbIX
HNOHATUH (BBISBIIATH UX XapaKTEPHbIE
IIPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIE MTOHATHUS

IIPU OIIMCAHUU COCTaBA, CTPOCHUS U
MPEBPAIIEHAN OPraHNYECKUX
COCIMHEHUN.

Hcrnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaniéHHON) (popMysT OpraHmYeCcKux
BELIECTB.

VY craHaBnMBaTh MPUHAJIEKHOCTD
BELIECTB K ONpPEETEHHOMY KJlacCy
10 COCTaBY U CTPOEHUIO, Ha3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIATYPE;
NPUBOJUTH TPUBUAIBHBIE HA3BaHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznuecKre U XUMUIECKHE CBOMCTBA
denona. TokcHIHOCTH PeHOTA, ETO
bu3noIIOrnYecKoe JeHCTBUE

Ha Opranu3M 4denoBeka. [I[pumenenue
dbenona

3.2

Anbaeruabl.
KapOoHOBBIE KHCITOTHI.
CrnosxHble 2pupbl

Anpaerunipl: popManbIaerus u
areTagbAeTU, XUMHIECKOE CTPOCHHUE,
busznyueckre 1 XMMUYECKHe CBOWCTBA
(peaxkuuy OKUCICHUS U BOCCTAHOBJICHHUS,
KayeCTBEHHbIE PEAKIIMN), TIOTYUEHHUE U
pUMEHEHUE.

OIHOOCHOBHBIE MPEEIbHBIE
KapOOHOBBIE KUCIIOTBI: YKCYCHAast
KHCJIOTa, XAMUYECKOE CTPOCHUE,
buznyueckne 1 XMMUYECKHe CBOWCTBA
(oO1mMe cBOWCTBA KUCIOT, PeaKus
TepuPUKaINN), TOTYICHUE U
npuMeHeHue. CTeapruHOBast U OJIEMHOBAs
KHCJIOTHI KaK MPEACTaBUTEIN BHICIINX
KapOOHOBBIX KUCIIOT. Mbljla Kak cojiu
BBICIINX KapOOHOBBIX KHCIIOT, UX
MoIolIee IeUCTBHE.

CrnoxHble 3QUpbI KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT. ['uaponu3
CIIOXHBIX 3pUpoB. KHUpbI Kak

OT/CNIbHBIX MPEJACTaBUTENEH
KHUCJIOPOJICOAEPKAIINX COCTMHEHUI.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npuMeHeHue, GU3NIecKue u
XUMHYECKHE CBOMCTBA, BaXKHEHIITHE
CIIOCOOBI MTOTYYCHHS TUITHIHBIX
MpEeACTABUTENICH pa3IMYHBIX KJIACCOB
KHUCIIOPOACOICpKAIIUX COEAUHEHUMN
(MeTaHoIa, 3TaHOJA, TJIUIIEPUHA,
denomna, popmanbaeruaa,
aleTajgbAerua, YKCYCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmara,
I1EJUTEOJI03b1); BBISIBJISATH T€HETHYECKYIO
CBSI3b MEXK]ly HUMU U MTOATBEPXKAATh €€
HaJIMYUE YPAaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUECKUX
pEeaKInii ¢ UCTI0JIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOEHUE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHUE

TUIS1 KUBHEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OIMMACHOCTH BO3ICHCTBUS
Ha JKMBBIE OPTaHU3MBbI OMPEAEIEHHBIX
OpTraHUYECKUX BEIIECTB, MOSCHATH

Ha IpUMepax Croco0bl YMEHBIIEHUS
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MPOU3BO/IHBIE TJIMLIEPUHA U BBICILIUX
KapOOHOBBIX KHCIIOT. [ uaAponn3 sxupoB

3.3

YriaeBoanl

VYrieBosl: cocTaB, Kiiaccuukanms
yTJIEBOJIOB (MOHO-, IU- U
nojvcaxapubl). [roko3a —
IIPOCTENIINN MOHOCAXapUA:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
dusnyeckue U XUMHUYECKHUE CBOMCTBA
TIFOKO3bI (B3aUMOJEHCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHA4YHBIM PACTBOPOM OKCH/JIa
cepedpa(l), BoccTanoBIEHUE, OpOKEHNE
[JIFOKO3b1), HAX0KJIEHHUE B IIPUPO/IE,
IpUMEHEHUE TIIOKO3bI, OMoIornyeckas
POJIb B )KU3HEIESITEIIbHOCTH OpraHru3Ma
yenoBeka. PorocuHre3. Opykrosa Kak
U30MEP IITHOKO3BI.

Caxapo3a — npeACTaBUTENb
JUCaxapuaoB, THIPOIU3 Caxaposbl,
HaXO0KJICHUE B MIPUPOJIE U IPUMEHEHUE.
Kpaxman u uemiono3a Kak NpupoHbIe
MOJINMEPBI: CTPOEHUE Kpaxmalia h
LEJUTIOJI03b], (PU3NUYECKHE U XUMUYECKUE
CBONMCTBA Kpaxmasa (TUIpoJin3,
KaueCTBEHHAs PEaKLMsl C HOI0M).
JKCIepUMEHTAIbHbIE MEeTOAbI
H3y4eHUsl BellleCTB U UX MpeBpalleHMii:

Y IIPEOTBPAILEHHS X BPEAHOTO
BO3/ICHCTBHS HA OPraHU3M YEJIOBEKA.
Hcronb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — IPOBEICHNUE,
HAO0JIFOICHUE U ONTMCAHUE XUMUYECKOT O
AKCIIEPUMEHTA (J1Ja00PATOPHBIE OMBITHI U
IIPaKTUYECKUE PadOThI).

CnenoBaThb IpaBuiiaM 0€3011aCHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUHM XUMUYECKON
NOCY/Ibl M1 00OPYI0BaHUsI, a TAK¥Ke
npaBuiiaM oOpalleHus C BelecTBaMu

B COOTBETCTBUU C UHCTPYKLIHMSIMHU
BBINIOJIHEHUS J1TA0OPATOPHBIX ONBITOB

U MPAaKTUYECKUX PabOT MO MOTYyUEHHUIO
Y U3YYECHUIO OPIraHUYECKUX BEILECTB.
[IpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIINUX PEAKIIAN
Y JIeJ1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTE BBIYMCIECHUS

IUISL OIIPENIETICHUST MOJIEKYJIIPHOM
(hopMyJibl OpraHUYECKOTO BEIIECTRA,
10 YPaBHEHUIO XUMHUYECKON PEAKLINH.
CamocCTOATENBHO ITAHUPOBATH U
OCYILIECTBIISITh CBOIO IT03HABATEIBHYIO
JESTENBHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTOpHBIE OIBITHI:

— TOpEHHE CIIUPTOB,;

— B3aUMOJICMCTBUE IITUIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4eCTBEHHBIC PEAKIINN AJThICTUIOB
(OKHCIIEHHEe aMMHUAYHBIM PACTBOPOM
OKCcHJIa cepedpa U THIPOKCUIOM
menu(Il));

— B3aMMOJICHCTBUE Kpaxmaiia ¢ HOJIOM.
e [IpakTuueckue paboThI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHCJTOTHI.

e PacuérHnle 3a/1a4u:

— ONPEAECICHUE MOJIEKYIISIPHOU
(bopMyIIbI OPraHMYECKOrO BEIeCTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U 10 Macce
(06beMy) MPOTYKTOB CTOPAHHS;

— pacy€Thl IO YPABHEHUIO XUMHUYECKOM
peakuuu

y4acTue B TPYNIOBON yaeOHOM
NEATEIIbHOCTH

Hroro no pazneny

13

Pa3znen 4. A3oTconepxaiye opraHndecKne coeMHeHn s

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benku

3

AMMHBI: METUJIAMHAH — IPOCTEHIINI
IIPEICTaBUTENIb AMUHOB: COCTAB,
XMUMHUYECKOE CTPOEHUE, (PU3NIECKHE U
XHMHYECKHE CBOMCTBA (peaKIuu

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIABIISITH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh
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C KMCJIOTaMU U TOPEHUS ), HAXOXKJICHUE

B MPpUPOe. AMUHOKHUCIIOTHI KaK
aMm(doTepHbIE OPraHNYECKUE COCTUHECHHUS.
dU3NYECKNE U XUMHUUYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha IpUMepe TIIUINHA).
buonornueckoe 3HaueHEe aMUHOKHUCIIOT.
CuHTE3 IENTHUIOB.

benku kak mpupoaHbIE TTOTUMEDHI.
[lepBuyHasi, BTOpUYHAs U TPETUUHAS
CTpYKTypa O0enKkoB. XUMHUYECKHE
CBOMCTBA OCIIKOB: THAPOIIHU3,
JIeHATypalusi, KaueCTBEHHbIE peaKIuu
Ha OeJIKH.

IKCcIepUMeHTAIbHbIE METOAbI
U3yUYeHNsl BeleCTB U UX NMpeBpalleHn
e JleMOHCTpauuu:

— JeHarypauus OeJIKOB PU HarpeBaHUH;
— IIBETHBIE PEAKIIUU OETIKOB

COOTBETCTBYIOILIUE MTOHATHUS
IIPU ONKMCAHUU COCTaBA, CTPOEHUS U
MPEBPAIIEHAN OPraHNYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpani¢HHON) (popMysT OpraHmYeCcKux
BEILIECTB.

Onpenenste NPUHAIIEHKHOCTD BEIIECTB
K OINPEIEIEHHOMY KJIacCy IO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKOI HOMEHKIIATYPE;
MIPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTZIENIbHBIX NIPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, (U3NIecKue 1
XUMHMYECKHUE CBOMCTBA, BaXKHEHUIIIHEC
CIIOCOOBI MOTYYEHUS] TUTUYHBIX
IIPEICTABUTEINEH a30TCOEPKAIINX
COeIMHEHU (METUIIaMUHA, TJIUIMHA,
OCIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSICHATH
Ha IIpUMepax 3HaueHue OEITKOB

JUIs1 OpraHu3Ma 4eoBeKa.
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Hcronp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HA0JII0AATh U
OIKCHIBATh 1IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CamoCTOATENBHO IUTAHUPOBATH U
OCYIIECTBIISITh CBOIO ITO3HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOI
JESITENbHOCTH

Hroro no pazneny

3

Pazjes. 5. BoicokoMosieKyIsipHbIe COeTMHEH ST

5.1

[ImacTmaccel.
Kayuykn. Bomokna

2

OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHU
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEPU3ALUHN, CPEIHSA
MoJieKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIUMEPU3ALIUS U
MOJIMKOHICHCAIIUSL.

[TnacTmacchl (MTOTUATUIIEH,
MOJIMIPOIUIICH, TOTUBUHWIXJIOPHU]I,
noJucTupoi). HatypaibHbiil u
CUHTETHYECKHE KayuyKH
(OyTamueHOBBIN, XJIOPONPEHOBBIN U
W30IPEHOBBIN). BonokHa: HATypaJibHbIE
(XJI0TIOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (aI[€TaTHOE BOJIOKHO,

Biagets u3ydaeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBIC
M3y4aeMbIX TTOHATUHI U IPUMEHATH 3TH
MOHATHS NPHU OMIMCAHUU COCTaBa U
CTPOEHUSI BHICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEUIECTB,

JUIS1 OOBSICHEHUS OT/ICNIBHBIX (DaKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABJICHUS CTPYKTYPHBIX (GOpMyIT
BEIIECTB U YPABHEHUMN PEAKIINHI
MOJIUMEPU3ALINH U MTOJTUKOHICHCAIUY.
OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJee pacpoCTPaHEHHBIX BUJIOB
MJ1IaCTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETUUYECKHUE (KalpoH U
JIaBCaH).

IKCNepUMEHTAIbHbIE METObI
U3Yy4YeHMs BellleCTB ¥ UX NpeBpallieHuii:
e JleMOHCTpaLIUHU:

— O3HAKOMIJIEHHE C 00pa3Iamu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, KayuyKkoB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS — HAOIOIATh U
OMUCHIBATH JJEMOHCTPALMOHHBIN
JKCIIEPUMEHT

Wroro mo pa3aeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4e0HOT0 mpeaMeTa

No
1\t

KonnuectBO
qacoB

[IporpammHOE coziepkanue

OCHOBHBIC BUIIBI JACATEIHHOCTH
o0yyJarommxcst

Paznen 1. TeopeTruueckue oc

HOBBI XUMHUH

1.1 | CtpoeHue aTOMOB.
[Tepnognueckuit
3aKOH U
[Tepunonuueckas
CHCTEMa XUMHYECKHUX
3JIEMEHTOB

J[.1. MeHneneeBa

3

Xumnueckuii anement. Atom. Coctas
aToMa, U30TOMbL. DIEKTPOHHAs
000s104Ka. DHEPreTUYECKUE YPOBHH,
MOJTypOBHH. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anementer. OcoOCHHOCTH
pacrpeneneHus IEKTPOHOB

o OpOUTAISIM B aTOMaX MaJIbIX U
OOJBIINX MEPUOAOB. DIICKTPOHHAS
KOH(UTypalusi aTOMOB.
[lepuoauueckuii 3aK0H U
[Tepuoauueckas cucTeMa XuMHYECKUX
anemenToB JI. 1. MenneneeBa. CBs3b
NEPUOINYECKOT0 3aKOHA U
[Tepronnyeckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEU
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEIIECTB M0 TPyIIaM U
nepuoaaM. 3Ha4€HHUE MEPUOANIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSATUM (BBISBIIATH UX XapaKTEPHbBIC
MIPU3HAKH), YCTAHABIUBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /1. . MenneneeBa u
JEMOHCTPUPOBATH €TO
CHUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENBHYIO ¥ IPOTHOCTUYECKYIO
GbyHKIIUU.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOEHHUE ATOMOB XUMHUYECKHUX
A1eMEeHTOB 1-4 nepnonoB, HCHOIb3Ys
MOHATHSA S-, P-, d-3JIEKTPOHHBIE
opOHUTaIH, YHEPTreTUUECKHE YPOBHHU.
OOBIACHATH 3aKOHOMEPHOCTHU
W3MCHEHHS CBOMCTB XUMHUYECKHX
AJIEMEHTOB U UX COCIUHCHUN

10 IEPUOAAM U TPyIIIam
[Tepnoguueckoit cucTeMbl

J1. 1. Menneneena
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snemenToB JI.U. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCNepUMEHTAIbHbIE METOAbI
U3yUYeHNsI BeIeCTB U UX NMpeBpPALICHUIA:
e J[eMOHCTpaluu:

Buael Tabmun «Ilepuoguueckas cuctema
XUMHYECKHUX 3JIEMEHTOB

JI.. MenneneeBa»

1.2

CtpoeHue BelllecTBa.
MHuoroob6pa3zue
BEIIECTB

CrtpoeHue BellecTBa. XUMHUECKas CBS3b.

Bunbl (koBasieHTHasl HEMOJSIpHAS U
NOJIsIpHAs, MOHHAs, MEeTAJITHYecKas) u
MEXaHU3MbI 00pa30BaHKS XUMUYECKON
cBs13u (OOMEHHBIN U JJOHOPHO-
aKLeNnTopHbIi). BonopoaHas cBA3b.
BanentHOCTSB.
DIIEKTPOOTPULATENBHOCTh. CTeNEeHb
okuciieHus. KaTMOHBI 1 aHUOHBI.
BemecrBa MOIEKYIJISIDHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH IOCTOSTHCTBA COCTaBA BEILIECTBA.
Tunel KpUCTATUIMYECKUX PEHIETOK U
CBONCTBA BEIIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopbl. KonuecTBeHHBIE
XapaKTEpUCTUKU PAaCTBOPOB (MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIACISTH UX XapaKTepPHBIE
MIPU3HAKH) U IPUMEHSATH 3TH TIOHITHS
MIPY ONIMCAHWUU COCTaBa U CTPOSHUS
BEIIECTB, /I O0BSICHEHUS OTACTbHBIX
(baKTOB U SBIICHU.

OmnpenensiTe BUJbI XUMUYECKOUN CBSI3H
(KOBaJICHTHOM, MOHHOM,
METaJNTNYECKOMN, BOJIOPOIHOM)

B COCJIMHEHUSX; TUIT KPUCTAJUTMUECKON
peIETKY KOHKPETHOI'O BEIIECTBA.
Omnpenenars Ba€HTHOCTh U CTETIEHb
OKHUCJICHHS] XMMHYECKHX 3JIEMEHTOB

B COCJIMHEHHUAX PAa3JIMYHOIO COCTaBA.
[IpoBOIUTH BEIYHMCIICHUS

C UCIIOJIb30BAHUEM TTOHSTHUS «MacCOBast
JI0J1s1 BEILIECTBA B PACTBOPEY.

BrnaneTrs n3y4aeMbpIMu XUMUYECKUMHU
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Kiaccudukarus HeopraHuIecKux
coennHenni. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKCNePUMEHTAIbLHbIEC METO/IbI
U3yUYeHUsI BelIeCTB U UX MpeBpallleHU:
e JleMOHCTpanuu:

— MOJICJIM KPUCTAINIMYECKUX PEIIETOK.
e PacuérHrle 3a/1a4u:

— pacyeThl C UCTIOJIb30BAHUEM TTOHSTUSA
«MaccoBas J10J1s1 paCTBOPEHHOTO
BCILICCTBAY

1.3

XUMHUYECKHUE
peaKiuu

Xumunueckast peakuus. Knaccudukarms
XMMHYECKUX PEAKLIUI B HEOPTaHUYECKON
Y OPraHUYECKON XUMUU. 3aKOH
COXPAaHEHHMs MacChl BELIECTB; 3aKOH
COXPAHEHHUS U MPEBPAIICHUS YSHEPTUU
IIPU XUMUYECKUX PEAKLIUSAX.

CkopocTh peakiuu, €e 3aBUCUMOCTh

OT pa3au4HbIX (pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOE PaBHOBECHE.
@DakKTOpbI, BIUAIOLIME HA COCTOSHUE
XUMUYECKOTO pABHOBECHSI.

[Ipranmn Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS.
CunbHble U ciabblie a5ekTponutsl. Cpena
BOJIHBIX PaCTBOPOB BEUIECTB: KUCTas,
HEUTpasbHasi, menoYHas. BomopoaHbiin

MOHATHUSMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKLMK OT Pa3InYHbIX
(bakTopoB.

OnpenensiTe XapaKTep CMEIIEHUS
XUMHYECKOr0 pABHOBECHS

B 3aBUCUMOCTH OT BHELIHETO
BozaeicTBus (npuHiun Jle Harense).
CocTaBnsaTh ypaBHEHMS peakUui
Pa3IMYHbIX TUIIOB; MOJHBIE U
COKpAILEHHbIE YPABHEHHSI PEAKIIUIA
MOHHOTO OOMEHa, YIYUTHIBAs YCIOBUS,
IIPU KOTOPBIX 3TU PEAKIIUU YT

710 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IIO3HAHUS — IPOBEICHNUE,
HaAO0JII0ICHHUE U ONHMCAHNE XUMUYECKOT O
DKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUYECKUE
paboThl): MO ONPEAETIEHUIO CPEJIbI
BOJHBIX PACTBOPOB BELIECTB, PEAKIUI
MOHHOTO OOMEHa, BIMSIHUIO Pa3IMYHbIX
(haKTOPOB HAa CKOPOCTh PEAKITUH.
CrnenoBarb npaBuiiaM MOJIb30BaHUS
XUMHUYECKOM MOCy101 1 1a00paTOPHBIM
000pyI0BaHHUEM.

IIpencraBiars pe3ynbTaThl
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nokasarens (pH) pactBopa. Peakuuu
MOHHOTO OOMEHA B OPTaHUYECKON U
HEOPraHNYECKON XUMUHU.
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tousitue 00 31eKTpoIn3e
pacIuIaBOB U pAaCTBOPOB COJIEH.
[Ipumenenue anexkTponusa.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHUs] BelleCTB U UX MpPeBpalleHMii:
e JlemOoHCTpanuu:

— pa3lioKeHHUE MePOKCUIa BOJOpoaa

B [IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA HOHHOTO
oOMeHa;

— OIpEeIENIEHNUE CPEIbl PACTBOPOB
BELIECTB C MOMOILBIO YHUBEPCATBHOTO
UHUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue paznuyHbiX (pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIIuu.

e Pacuérnsle 3anaun:

— pacyeThl 10 YPaBHEHUAM XUMUYECKUX
peakuii, B TOM 4UCJIe
TEPMOXUMUYECKHUE PACUETHI

XUMHYECKOT0 dKCIIepUMeEHTa B (hopme
3aIliCU YPABHEHUN COOTBETCTBYIOIIUX
pEaKUUil U JenaTh BBIBOAbI HA UX
OCHOBE.

IIpoBOINUTH BBIYKCIICHUS

10 YPABHEHUSAM XUMHUUYECKUX PEAKIIUH,
B TOM YHCJIE TEPMOXUMHUYECKHUE
pacu€Thl

Uroro no pazaeny

13
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Paznen 2. Heopranuueckast XuMus

2.1 | Merajutbl

6

Meramisl. [lonoxenue meramios

B [leproanyeckor cucteMe XUMAYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTasuioB. Oommue punueckue CBOMCTBa
MeTauioB. [ [puMenenune meramios

B OBITY, Ipupoie U TexHUuke. CriaBsbl
METaJI0B. DIEKTPOXUMUYECKUHN PsiJT
HanpspKeHu MetauioB. O01IKe Crioco0b
nonydeHus metamnoB. Kopposus
MeTaioB. CocoObl 3alIUThI

OT KOPPO3UHU.

OO6m1as xapakTepuCTHKa METAILJIOB
rinaBHbIX noarpymnm (IA-rpymma,
[TA-rpynna) [Tepuoandeckoit CUCTEMBbI
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHUM.
AmdoTepHbIe CBOWMCTBA OKCHJIA U
THJIPOKCHUA ATFOMUHUSL.

OO0mas xapakTepucTHKa METAIIIIOB
no6ouHbIx noarpynmn (b-rpymi)
[Teproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XPOM, JKEJIe30.
BaxHeiimme coeuHEHNs] METAJIIOB
(OKCHIBI, TUJIPOKCHUJIBI, COJIN).
JKCIepUMEHTATbHbIE METObI
U3Yy4YeHMs BellleCTB ¥ MX NpeBpallleHuii:

PackpbiBaTh CMbICIT U3y4aeMbIX
MOHATUH (BBIACISTH UX XapaKTepHBIE
MIPU3HAKU) U IPUMEHSTh 3TU MOHATHS
IIPU OMHUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIJIs1 OOBSICHEHUS OTJIEIBHBIX
(aKTOB U SBJICHUM.

OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB —
METAJIJIOB U X COSUHEHUM C YUETOM
CTPOEHHMS UX ATOMOB U MOJI0KEHUS

B [lepuoanueckon cucreme
XUMUYECKUX JIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOTIIHE
XUMUYECKUE CBOMCTBA METAJIIOB, X
BAKHEUIIINX COEIMHEHNI, TOATBEPKAAs
ATO ONHUCAHUE IPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peaKkIuii; MPUMEHEHUE METAJIJIOB

B Pa3JIMYHbBIX 00JIACTSX, a TAKKE
MCIIO0Ib30BaHUE UX JJISl CO3AaHus
COBPEMEHHBIX MaTEPUAIOB U
TEXHOJIOTUH.

OrnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIiBaTh CyIIHOCTH OKUCIUTEIBHO-
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e JleMOHCTpauuu:

— KoJuteKusl «MeTasuibl U CIIJIaBbD».

e JlaGopaTopHBIE€ ONBITHI:

— B3aWMOJICHCTBUE TUIPOKCHUAA
AJFOMUHHS C pACTBOPAMH KHUCIIOT U
IIeJI0YCH;

— Ka4E€CTBEHHBIC PEAKIIUM HAa KATUOHBI
METAJLJIOB.

e [IpakTruueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbIX
3a7ay4 1o teMe «MeTamib».

e PacuérHrle 3a1aun:

— pacyerbl Macchl (00beMa, KOJIMYEeCTBa
BEII[ECTBA) MPOJYKTA PEAKIIUU, €CITU
OJIHO U3 BEUIECTB JAaHO B BUJIE PACTBOPA
C ONPEAEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEJIbHBIX pEaKIUN
MOCPEJCTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHil.
IIpoBoauTh peakuum,
MOJATBEPKAAIOLINE XapaKTEPHBIE
CBOMCTBA U3Y4a€MBbIX BEIIECTB,
pPacIio3HaBaTh OMBITHBIM MYTEM UOHBI
METaJJIOB, IPUCYTCTBYIOLME B BOJIHBIX
pacTBOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEICHNUE,
HaO0JII0ICHHE U OTMCAHKE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBnsTh pe3ynbTaThl
XUMHYECKOT0 dKCIIepuMeHTa B (hopme
3aMKiCcH YpaBHEHUI COOTBETCTBYIOIIUX
peaxkuuii U JeaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBarh npaBuiiaM MOJIb30BAHUS
XUMHUYECKOM MOCY10¥ 1 1a00paTOPHBIM
000pyI0BaHHUEM.

[IpoBOIUTE BBIYMCIECHUS

M0 YPABHEHUSIM XUMUYECKUX PEAKIIHIA.
CamocCTOATENbHO IAHUPOBATH U
OCYIIECTBIISITH CBOKO ITO3HABATEIBHYIO
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JEeATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBON y4eOHOI
NEATEIBbHOCTH

2.2

Hemeramsl

Hemerannel. [lonoxkenne HeMeTaioB
B [lepuoarueckoit cucteMe XMMHYECKUX
anemeHToB [[.1. MeHneneea u
OCOOECHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAILIOB.
AJOTpONYs HEMETAIOB (HA IpUMEpE
KHCIIOpoJia, cephl, (hocdopa u yriaeposa).
XVWMHUYECKHUE CBOMCTBA BaKHEUIIINX
HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriepoaa v KpeMHHUS).
Oxcuibl HEeMETaJIOB.
Kucnopoacoaepxalniye KucaoThI.
Bonopoansie coenuHeHust

HEMETAJLIOB.

JKCnepUMeHTAIbHbIE METOAbI
U3yuYeHUs BellecTB

U UX MPeBPALLICHUI

e JleMOHCTpanuu:

— o0pa3ipl HEMETAIIIOB;

— B3aUMOJICMCTBUE MEAU C a30THOMN
KUCJIOTOM pa3jInyHON KOHUECHTPALUH.

e JlaGopaTopHBIC OIBITHI:

— Ka4eCTBEHHBIC PEaKIU1 Ha aHUOHBI U
KaTUOH aMMOHHUS.

PackppiBaTh CMBICIT N3y4aEeMBIX
HOHSITHH (BBIIENATh UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MMOHSATHS
IIPU ONKMCAHUU COCTaBa U CTPOCHUS
BELIECTB, 1JI1 O0BICHEHUS OTAEIbHBIX
($haKTOB U SBIICHUM.

OOBACHATH 00LIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB HEMETAIUIOB U UX
COEAMHEHUM C YUYETOM CTPOCHUS UX
aTOMOB U TIOJIOKEHHUS

B Ilepuonnueckou cucreme
XUMUYECKUX DJIEMEHTOB

1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEUIIUX COCIMHECHUH, TTIOATBEPKIas
ATO ONHUCAHUE IPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKIUN.

XapaKkTepu30BaTh BIUSHUE HEMETAJIIIOB
U UX COCIMHEHUM Ha KUBbIC
OpPraHW3MbI; OIIUCHIBATh TPUMEHEHUE

B PA3JIMYHBIX 00JACTSAX MPAKTHYECKOU
NEATEIBbHOCTH YEI0BEKA.
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o [IpakTrueckue pabOThI:

Ne 3. Penienuie skciepuMeHTabHBIX
3anay o teMe «Hemetabiy.

e PacuérHble 3a1a4n:

— pacueTbl Macchl BEIIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOT'O U3 YYACTBYIOIIMX

B PEAKIIMH BEIIECTB; PACUETHI MACCHI
(oOBeMa, KOJTMYecTBa BEIIECTBA)
IPOAYKTOB PEAKINH, €CIIU OJTHO

U3 BEILIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpraHUYeCKUX
BCIIIECTB

Heoprannueckue u opranuyeckue
kuciotel. Heopranmueckue u
OpraHHYecKue OCHOBaHUSA. AM(OTEpHBIC
HEOPraHUYECKHUE U OPTaHUYECKHUE
coenuHeHwus. I'eneTnueckas CBsI3b
HEOPraHWYECKUX U OPraHUYEeCKUX
BCILICCTB

IToarBepkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBA3U MEXIY
HEOPraHUYECKUMU BEIIECTBAMHU

C IIOMOLIBIO YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
PEAKIIUN.

PackpeiBaTh CyIIHOCTH OKUCIIUTENBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUN
IIOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca ATUX PEaKIIHil.
[IpoBoguTh peakuum,
IIOATBEPKIAIOIIHUE XaPAKTEPHBIE
CBOMCTBA U3Y4aeMbIX BEIIECTB,
pacrno3HaBaTh OINBITHBIM IIYTEM
AHUOHBI, IIPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI II03HAHUSI — IIPOBEICHUE,
HAO0JIFOICHHE U ONMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHbBIE U
71a60paTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI).

IIpencraBiATs pe3yabTaTsl
XUMHYECKOT0 KCIIEpUMEHTa B (hopme
3aIlMCH YPABHEHUMN COOTBETCTBYIOIIUX
peaKUUil U JenaTh BBIBOABI HA UX
OCHOBE.
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CrnenoBarb npaBuIaM IMOJIb30BAHUS
XUMHUYECKOM MOCY10M 1 1a00paTOPHBIM
000pyI0BaHHUEM.

[IpoBOIUTE BBIYMCIIEHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKIUH.
CaMOCTOATENBHO IJIaHUPOBATH U
OCYIIECTBJISITH CBOIO TTIO3HABATEIbHYIO
JESTENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOMI
JEeSTENbHOCTH

Uroro no pazneny 17
Pasznea 3. XumMus M :KU3HL
3.1. | Xumus u )KU3Hb 4 Ponp xuMuu B o0ecrieueHnu PackppIBaTh poiib XUMUU B PEIICHUN

3KOJIOTUYECKOM, JHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [ToHsATHE 0 HayYHBIX
MeTO/aX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIUM.

[IpencraBienust 00 0OIIMX HAYYHBIX
MPUHIMITAX TPOMBIIIIIEHHOTO OJTYYEHHUS
BaKHEHIINX BEIECTB (HA MPUMEpPax
IIPOM3BO/CTBA aMMHUaKa, CEpHOU
KHUCIIOTHI, METAHOJIA).

UenoBek B MUpE BEILIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3JI0pOBbE YEIOBEKA; MTpaBuiIa
UCITIOJIb30BaHUS JIEKAPCTBEHHBIX

SHEPTETUYECKUX, CHIPHEBBIX U
AKOJIOTUUECKHUX MPOOJIEM YeTOBEYECTBA,
OMUCHIBATh OCHOBHBIE HAIPABIICHUS
Pa3BUTHUSL XUMUYECKON HAYKHU U
TEXHOJIOTHU.

[IpumensTh mpaBuiia 6€30MacHoOro
oOpalieHus ¢ BEIecTBaMH,
UCIIOJIb3YEMBIMH B TOBCEIHEBHOM
YKU3HU, IPaBUiIa TOBEACHUS B LEISAX
cOepeKeHUS 3/I0POBBS U OKPY KaroIIeh
MPUPOJIHON Cpebl; MOHUMATh BPEl
(ormacHOCTh) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICTIEHHBIX BEIIECTB
cMbIch noka3zatens [1IK, moscHsTh
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npenapaToB; IpaBuiia 0€30IMacHOro
UCII0JIb30BaHUs MPEnapaToB ObITOBOM
XMMHUH B IOBCEIHEBHOM KM3HU. bpITOBas
XUMHYECKasi TPaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIIICHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3JEUCTBUS.

AHanu3upoBaTh U KPUTUYECKU
OLICHMBATh MH(OPMAIUIO, CBSI3aHHYIO
C XUMHYECKUMU MPOLIECCAMH U UX
BJIMSIHUEM Ha COCTOSIHUE OKPYKAIOIIEH
cpensl.

Hcnonb30BaTh MONTy4YEHHBIE 3HAHUS U
npencTaBieHus o chepax
NEATEIbHOCTHU, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIsl OpHUEHTAIIUU B BBIOOpE
cBoeit Oymymieit mpodeccrnonaaIbHON
NEATEIbHOCTH.

[IpuanMaTh ydactue B 00CYKIESHUU
po0IeM XMMHUYECKON U AKOJIOTUUECKOM
HaIpPABJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO TI0 MpodIeMe U
MpeJIaratb BO3MOXKHBIE TYTH €€
peLeHus

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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