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Pabouyro nmporpaMmmy y4ueOHOTO TIpeMeTa coctaBuia yunrtenb xumun Koposesa E.H.

nrt. Huxamit Oxec, 2023 1.



INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMHU Ha ypOBHE CpeJHEro oOuiero o0pa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparmmy,
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (QeaepanbHOil 00pa3oBaTeNbHOM MPOrpaMMbl CPETHETO
obmero oo6pazoBanuss (POIl COQO), mnpencraBieHHbix B DegepasbHOM TOCYAaPCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenofaBaHusi y4eOHOTo INpeaMeTa
«Xumusi» B 00pa3oBaTelbHBIX OopraHu3anusx Poccuiickoit denepamnuu, pean3yoOmUX OCHOBHBIC
oOpa3oBaTeNnbHbIE MPOTPAMMBbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccutickoit ®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue I[lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/10B K pa3paboTKe MPOrpaMMbl MO XHUMHH, K OMpeIeiIeHui0 o0uieil cTpareruu
00y4YeHHs, BOCIIUTAHHS U Pa3BUTHs OO0YYAIOIIUXCS CPEACTBAMHU y4eOHOTO mpeaMeTa « XUMUs s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyaibHble mosnoxeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COAEp)KaHus, Pe3yJbTaTOB OOy4eHUs M TpeOOBaHUH K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpazoBaHHME,  IOIy4aeMO€  BBITYCKHHKaMH  00IIe00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMON YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEepIIAIOIINM
ATANoOM peajH3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUS. DJTH LEHHOCTH KacaroTcsl TO3HAHHs 3aKOHOB
npUpOJBI, (OPMHUPOBAHUS MHPOBO33PEHHSI U OOMICH KyJIbTYphl YEJIOBEKa, a TAKKE SKOJIOTHYECKH
000CHOBAaHHOTO OTHONICHUS K CBOEMY 3JI0POBBIO M NPUPOIHON cpene. Peammsyercss xumuyeckoe
oOpa3oBaHue OOydYaIOIMIMXCS HAa YPOBHE CpPEAHETO OOImEero oOpa3oBaHUs CPEIACTBAMH y4eOHOTO
npenMera «XUMHsD», COJIEpP)KaHUE U MOCTPOCHHUE KOTOPOTO OIMpPEAETeHbl B MPOrpaMMe MO XUMHUH C
ya€ToM crienu(UKy HAyKH XUMUH, €€ 3HaYCHHs B MO3HAHWU NPHUPOJBI M B MATEPHAIBHON KU3HH
olmiecTBa, a TaKke C y4€TOM OOIIMX Iefied U NPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CUCTeMbl €CTECTBEHHBIX HAayK WIpaeT OCOOYI0 pOJib B COBPEMEHHOMU
LIMBUJIN3AlMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(opMHpOBaHNE PALIMOHATIBHOIO HAYYHOI'O MBILIUIEHHS, B CO3JaHHE LIEJIOCTHOTO NpEeACTaBIeHUs 00
OKpYy’aroIlleM MHpEe KaKk O €JUHCTBE IPUPOJbI M YelOoBEeKa, KOTopoe (OopMUPYETCS B XUMHUU Ha
OCHOBE IIOHMMAaHHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSA3M MEKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMM, XMMHS CTaja HEOTHEMIIEMOU
4acTbI0 MUPOBOM KYJIBTYphl, HEOOXOJUMBIM YCIIOBUEM YCIIEUIHOTO TPYJa M JKU3HM KaKJIOTO 4djieHa
obmectBa. CoBpeMeHHas XMMHS KaK HayKa CoO3HMJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHMH
HaIpaBJieHa Ha pEelIeHHE INI00AJbHBIX MPOOJIEeM YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPhEBOMH,
HHEPreTUYeCcKO, MUIIEBOM, IKOJOTMUECKONW OE30MaCHOCTH U OXpPaHbl 370POBBSI.

B coorBercTBUM ¢ O0O0mMMH IHeNSMH M TOPUHLUIIAMU CpeAHEro oOlmiero oOpa3oBaHUs
cogepxkanue npenmera «Xumus» (10—-11 kmaccel, 6a30BbI ypOBeHb H3y4€HUs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOy4YaloIIUXcs, HEOOXOAMMYIO WM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B KH3Hb COIMyMa,
MIPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisomuMH IpeaMera «XUMUsD) SBIAI0TCS 6a30Bble Kypchl — « Opranndeckas XuMus» u
«OOuiasi U HeopraHuyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HaHMH MO HEOPraHWYECKOH XMMHHU (C BKIIOUEHHEM 3HAHUH U3
oluiel XuMuM) U oprannyeckoil xumuu. OopmMupoBaHUE JAHHOW CHCTEMbl 3HAHUU NMPU U3YUYEHHUH
npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCErO MHOTrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUN XHUMUH.

Crpykrypa conepxkanust KypcoB — «Opranundeckas xumusi» U «OOmIas M HeopraHudeckas
xuMus» chOpMHUpPOBaHAa B IporpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0/a K H3YYEHHUIO



y4eOHOro MaTepuajia M OOYCJIOBJIEHAa HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUW Ha
ONpEIEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BELIECTBA
paccMaTpuBarOTCA Ha yPOBHE KJIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKMX COCOUHECHMM, a TaKkKe
Ha YPOBHE CTEPEOXUMUUYECKUX U AIEKTPOHHBIX IIPEJICTaBICHUN O CTpoeHuu BelecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEUIECTBAX JAKOTCS B PAa3sBUTUM — OT YIJIEBOJOPOAOB O CIOXKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHUH. B Kypce opraHmdeckoil XWMHUHM TOIYy4alOT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILEro o0pa3oBaHMs NEPBOHAYAIbHbBIC NPEICTABICHUS O
XMMHUYECKON CBS3M, KJIACCH()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON PEaKIIMH.

[lon HOBBIM yrJIOM 3peHHsS B MpenMere «XuUMus» 0a30BOT0 ypOBHS paccMaTpUBAaeTCs
U3y4YEHHBIH Ha YypOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs TEOPETUYECKMH MaTepuan M|
(aKTOJOTMUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHudeckas XUMHsS» OOYy4yaroIIMMCS MPEJOCTaBIIAETCS BO3MOXHOCTb OCO3HATh
3HA4YCHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKHX W METOJOJOTMYECKHX IMO3UIHHA, TIyOxe
MIOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIMHA 3TOro 3aKoHa — OT 00oOIaromield 10 0ObsACHSIOMEN 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUMM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX M
IIPUMEHEHUH, & TAaKXK€ O XMUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
nononHserca B Kypcax 10 wm 11  kmaccoB aneMeHTaMM  COAEPXKAHMS, HUMEIOLIMMU
KyJbTYPOJOTUYECKMM M MPUKIAJHOM XapakTep. OTU 3HAaHUS CHOCOOCTBYIOT IOHMMAHHUIO
B3aMMOCBSA3U XMMHUH C JPYTHUMH HayKaMHU, PaCKpbIBAIOT €€ pOJib B II03HABATEIbHON U MPAKTUYECKOU
NESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXXEHUSI K IIPOLIECCY TBOpYECTBA B 00JacTH
TEOPUHM M NPAKTUYECKUX IPWIOKEHUH XHMHH, IIOMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B
OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBI3aHHBIX C XUMHEH, KPUTHIECKH OCMBICITHBATH
UHOOpPMALIMI0O W TPUMEHATh €€ JUIs IONOJIHEHWs 3HAHUHM, peIleHUs MHTEIJIEKTYalIbHbIX MU
SKCIIEPUMEHTAJIbHBIX MCCIEI0BAaTENbCKUX 3ajady. B 1memom coxaep:kaHue y4yeOHOro mpeamera
«XUMUS» JaHHOTO YPOBHS M3Y4YeHHUS OpPUEHTUPOBAHO Ha (QOpPMHUpOBaHHE Yy OOydaromuxcs
MHPOBO33PEHYECKON OCHOBBI JUIs NMOHMMaHUA (PUIOCO(DCKUX HIeH, TaKUX KakK: MaTepHalbHOE
€IMHCTBO HEOPraHWYEeCKOr0 M OpPraHMYecKOro MHUpa, OOYCIIOBIEHHOCTb CBOMCTB BEILECTB HX
COCTaBOM U CTPOEHHEM, MO3HABAaEMOCTh MPUPOJHBIX SBJIECHUN MYyTEM SKCIEPUMEHTA U pEIICHUS
IPOTHUBOPEUYUI MEX1y HOBBIMH (akTaMH U TEOPETHUECKUMHM IPEINOCBUIKAMH, OCO3HAHUE POJIH
XUMHHM B PEIIEHUU DKOJOTMYECKHX MpodiieM, a Takke MpobieM cOepekeHuss IHEPreTUYecKUux
PECYPCOB, CBHIPbS, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nnane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHSA M COLMAIM3ALMU OOyYaIOIIUXCS MPUHSTHIE
IIPOrpaMMOl 1O XHWMHHU TIOAXOABI K OIPEIEICHHUIO COJEP)KAaHUSA U IOCTPOCHMS IpeaMeTa
npenycMaTpuBaroT (OPMHUPOBAHME YHUBEPCAJIBbHBIX YUeOHBIX JEHCTBHM, uMerommx 0a3oBoe
3Ha4YeHHUE NIl pa3IMYHbIX BUOB AEATENBbHOCTU: PElIeHus MpolieM, MOUCKa, aHallu3a U 00paboTKH
nH(popMaluy, HEOOXOAMMBIX MAJii NPUOOpPETEHHs] ONbITa MPAKTUYECKOM W HCCIIeA0BATEIbCKOM
JESATEIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npaxTuke npenojaBaHus XMMUU Kak Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeJHero o01ero oopa3oBaHus, IPU ONpPEIEIEHUH COAEePKATEIbHON XapaKTePUCTHKH 1IeTeit
M3Y4YeHMs] TIpeJAMETa HaNpaBlI€HUEM TIEPBOCTENIEHHON 3HAYMMOCTH TPAJAUIMOHHO MpPU3HAETCS
(dopMHpOBaHHE OCHOB XHMHMYECKOW HayKd Kak o0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMA,
MPaKTUYECKON JEsTeIbHOCTH YeJNOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOMl KynbTypbl. C
METOJINYECKOW TOYKHM 3pEHUS TAaKOM MOAXOJ K ONPEACIICHUIO LIENEH M3y4YEeHUs MPEAMETa SIBISIETCA
BIIOJIHE OTPaBJaHHBIM.

CornacHO NaHHOM TOYKE 3pEHMsI TJIABHBIMM ILIEJIIMH HM3y4Y€HUS IpeaIMeTa «XuMus» Ha
6a3oBom ypoBHe (10 —11 xi1.) siBASITOTCS:

e (opMHUpOBaHME CHCTEMbl XHMHYECKHX 3HAaHMH Kak BaXHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JI€KaT KIIIOUEBble MOHATHUS,
(GyHIaMEeHTalbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H



MOHMUMAaHUE CYIIHOCTH JOCTYNHBIX OOOOLIEHHII MHPOBO33PEHYECKOrO0  XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHUpOBaHME W PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHUYECKUX PEAKIMN, HEOOXOAUMBIX IJIsl IPHOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B MUPE
BEUIECTB U XHMMHMUYECKUX SIBICHUN, HMMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUUYECKON U
MMOBCEAHEBHOM JKU3HU;

® Da3BUTHE YMEHUH M CIIOCOOOB JEATEIHHOCTH, CBA3AHHBIX C HAONIOJICHHEM U OOBSICHEHUEM
XMMHUYECKOTO OJKCIepUMEHTa, COONIOJACHHEM TpaBUil  Oe30macHoro oOpaieHus ¢
BELIECTBAMH.

Hapsiny c¢ stum, conepskarenbHas XapaKTepUCTHKa IeNed W 3aJady HU3y4yeHHUs MpeaMeTa B
IIporpaMMe 10 XUMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU B
cucteme cpeanero obmero oopazoBanus. Ceroans B MpernofaBaHUM XUMUU B OOJbILIEH CTEHEHH
OTHAETCS MPEANOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COAEP)KaHUsI 00y4YeHHUs, OPHEHTUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHHKA 0011e00pa30BaTeIbHOM OpraHu3allii, BIaICIONIero He HabopoM 3HAHUI, a
(YHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CITOCOOAMU M YMEHHUSIMH aKTUBHOTO TTOJYYEHUS 3HAHUH U
MPUMEHEHHUS UX B PEeAIbHOM KM3HU JIJIS pEIICHHs] IPAKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TUM Npu U3y4yeHUU npeamera «XUMHsD JOMUHUPYIOLEe 3HaU€HUE PUoOpeTaroT
TaKue LeIH U 33J1a4d, KaK:

amanTanus oOydyaromMXCs K YCIOBHSIM JHHAMUYHO PA3BHUBAIOLIETOCS MUPA, (OPMHPOBAHUE
WHTEJUJIEKTyaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopmupoBaHKEe y 00YYArOIIUXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIMH), MMEIOIIIX
yYHHUBEpCaJIbHOE 3HAYCHHUE [JIs PA3IUYHBIX BUAOB JEATEIBHOCTU: pEHICHHs MpoOsieM, IOHUCKa,
aHam3a W 00pabOTKM HWHQOPMAIMKM, HEOOXOMUMBIX Ui MPUOOPETCHHS OIBITA JESTSIBHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHMM XHMHH, a TaKKe /s OLUEHKU C MO3UIHMA
9KOJIOTMYECKOI O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB Ha OPraHU3M
4eJI0BEKA U IIPUPOJIHYIO CPENY;

pa3BUTHE [103HABATEIbHBIX HHTEPECOB, HHTEIJIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
o0yyaroImuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO TNpHOOpeTaTb HOBBIE 3HAHUS 10 XHMUU B
COOTBETCTBUHM C KMU3HEHHBIMU MOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JJI MOUCKAa U aHajau3a y4eOHOM M Hay4YHO-MOMYJSPHON WH(POpMAIUU XUMHYECKOTO
COJIEpKaHUs;

¢dopmHpoBaHHE U pa3BUTHE y OOYYalOIIMXCSl ACCOLMATUBHOIO M JIOTMYECKOI'O MBIIUICHUS,
Ha0J110/1aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPblE OCOOEHHO HEOOXOJMMBbI, B YACTHOCTH,
MIpU TUTAHUPOBAHUU U MTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIUTAHHE Y 00yJaromuxcsi yOe:K IEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XHUMHH, €€
BaYKHOW POJIU B PELIEHUH INI00ATBHBIX TPOOJIEM PAllMOHAIIBHOTO PUPOIONIOIb30BaHUS, TOIOTHEHHS
HHEPreTUYECKUX PECypCOB M COXPAHEHMs IMPHPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOr0 OTHOLIEHUS K TMPHUPOAE MU CBOEMY 370POBBIO, a TaKXkKe MPUOOPETEHHs OIbITa
WCIOJIb30BaHUS TIOTYUYEHHBIX 3HAHUW JJISl IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIUsAX, CBI3aHHBIX
C XUMHYECKUMU SIBIICHUSIMH.

B y4eOHOM mnaHe cpenHero oOmiero oOpa3zoBaHMs NpeaAMeT «XHUMHUsD» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaMeTHoN obnacTu «EcTecTBeHHO-HAYYHbIE PEIMETHD.

OOmiee 4yUCIIO 4YacoB, OTBEAEHHBIX JJS M3yUeHHUs XUMHUHM, Ha 0a30BOM YpOBHE CpEIHEro
obmero o6pa3oBanus, cocrapiser 68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce —
34 4gaca (1 gac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHudeckod XWUMHUHU: €€ BO3HHMKHOBEHWE, PAa3BUTHE U 3HAYCHUE B IOJYyYECHUU
HOBBIX BEILECTB M MaTepuanoB. Teopus cTpoeHus: opranndeckux coeauHenut A. M. bytneposa, eé
OCHOBHBIC TONOXKeHUsI. CTPYKTypHBIE (OPMYIIBI OPTAaHUYECKUX BEIIECTB. | OMOJIOTHS, U30MEpPHS.
XHUMHUECKas CBA3b B OPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccuukanuy OpraHMYEcKUX BemiecTB. HomeHkiaTypa opraHMYecKux
COEMHEHMH (cucTeMaTHuecKas) U TPUBHAJIbHbIE HA3BAHUS BaXXHEHIIMX MpEICTaBUTENEH KJIaccoB
OpraHUYECKUX BELIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BELIECTB M HMX IPEBpPALICHUN: O3HAKOMIIEHHE C
o0Opa3laMy OpPraHMYecKHMX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJEIMPOBAHHUE MOJICKYI
OpPraHMYECKUX BEUIECTB, HAOIIOJCHUE U OMHCAHHE JAEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpPraHWYECKUX BEIECTB NP HArpeBaHUU (TUIaBJICHHE, OOYTIIMBAHUE U TOPCHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psaf. Meran M dTaH — npocTenmue
MIPE/ICTAaBUTENM AJIKAHOB: (U3MYECKHUE M XUMHUYECKHE CBOMCTBA (PEaKIMH 3aMEeIleHUs U TOPeHus),
HAaxO0XJICHUE B MPUPOJIC, TOJIYYCHUE U MIPUMEHECHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJOTMYECKHM psAl. DTUIEH W NPONUIEH — IPOCTEUIlne
MPEJICTABUTEIM QJIKCHOB: (U3MYECKHE H XHMHUYCCKHE CBOHCTBA (pEakIuu THAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIpaTAIlMH, OKUCICHUS U TIOJMMEPHU3AIINH ), TIOTyISHHE U IPUMEHEHHUE.

Anxaguensl: Oyrtaauen-1,3 u wmetunOyrtaauen-1,3: cTpoeHHe, BaKHEHIIME XHUMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHUECKOTo KayuyyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUN PsiA. ALIETHUIEH — MPOCTEHIINIA
MpEeACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHE, (PU3WYECKMEe M XHWMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, (U3MYECKHE M XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHM), TOINyYeHHE W TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue C80UCMBA (Peakyuu 2al02eHUpOBAHUs U HUMPOBAHUS), NOTYYeHue U
npumenenue.  TOKCUYHOCTb  apeHOB. ['eHeTHyeckas  CBs3b  MEXIy  YIJIEBOJOPOAAMH,
MIPUHAJICKAIUMHI K Pa3IMYHBIM KJlaccam.

[IpupoaHbie HICTOYHUKH YTIeBOAOpoAoB. [Ipupoanslii ra3 u nomyTHbie HeQTHBIE Ta3bl. HedTh
n eé¢ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HEPTH: MEpPEeroHKa, KPEKUHI (TepMUUYECKUH,
KaTaJTuTHYeCKuil), muponus. [IpoayKTel nepepaboTku HEPTH, UX MPUMEHEHUE B TPOMBIIIICHHOCTH U
B ObITy. KaMeHHBIH yroib ¥ MPOIyKThI €ro nepepaboTKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BELIECTB U HMX IPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3namMu IUIacTMacc, KayyykoB M pe3uHbl, kojuiekuuu «Hedte» u «VYromb», mMoaenupoBaHue
MOJIEKYJ yTIEBOIOPOIOB M TaJOTEHONPOU3BOIHBIX, IPOBEICHNE MPAKTUYSCKON PabOTHI: MOTyYCHUE
STHJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuérnsie 3amaun.

Brruucnenust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO
BEIIeCTBa WM MPOAYKTA PEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEILIECTB UJIU TTPOTYKTOB PEAKITNN).

Kucaopoacoaep:kammue oprannyeckue coeinHeHUs

[IpenenpHble OOHOATOMHBIE CHUPTHI. MeTaHOT U 3TaHON: CTpoeHue, (Qusuveckue u
XUMHYECKHE CBOWCTBA (peaknuu ¢ AaKTHBHBIMH MeETaJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),




npuMeHeHue. BogopoaHbie cBsA3U MeXAy MOJEKyJlaMu CHUPTOB. J[eficTBHe MeTaHoJia U 3TaHoJia Ha
OpraHu3M 4YejoBeKa.

MHoOroaTroMHbIl€ CIIUPTHL. DTUIICHTJIUKOIb U TIULEPUH: CTPOeHUE, (U3NUECKUE U XUMUYECKUE
CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMH METAJUIAMHU, KAUE€CTBEHHAs! peaklusi HA MHOTOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M yenoBeka. [[puMeHenre runepuna u dTUICHTJTUKOJIA.

@deHoI: CTPOCHUE MOJIEKYJNBI, (pU3MUYECKUEe U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue denoma.

Anbrerunpl U kemousi. PopManbAeTHl, alleTalbIeTU/: CTPOCHUE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBa (peaKkIMM OKUCICHHS U BOCCTAHOBJICHHS, KAueCTBEHHBIC PEaKIMH), IOJyuYeHUE H
IpUMEHEHHE.

OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCyCHas KHUCIOTBHI:
cTpoeHue, (pusnuecKkue U XMMUYECKHE CBOMCTBA (CBOICTBa, 00IIME M Kiiacca KHUCIOT, PEeaKLus
stepuukanyu), MoiaydyeHue U npuMeHeHue. C(CrTeapuHOBasgs U  OJIEMHOBas KHUCJIOTHI Kak
MPEJCTaBUTENN BBICHIMX KapOOHOBBIX KMCIIOT. MbUIa KaK COJHM BBICIIMX KapOOHOBBIX KHUCIOT, UX
MOIOIIIee JeCTBHE.

Crnoxuble 3(UpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIpONW3 CIIOXKHBIX 3(UPOB.
Kupsl. 'maponus xxupo. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

VYTaeBoasl: cocTaB, KIACCU(HUKAIM YIIeBOJOB (MOHO-, TU- W Tojucaxapuabl). ['moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJNbl, (U3HUECKUe U XUMHYECKHE
cBoiicTBa (B3ammonericteue ¢ rugpokcuaoM meau(ll), okuciaeHne amMmmMuadHbiM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHOBICHHE, OpOXEHHE TJIFOKO3bl), HAXOXKJACHHE B MPUPOJE, IPUMEHEHHUE,
ouonornueckas posb. ®otocunres. PpyKTO3a Kak H30MEp TITFOKO3HI.

Kpaxman u memitronoza kak mpupojHbie noimumepbl. CTpoeHue Kpaxmalla W IeJITIOI03bI.
dusnuecKue U XMMUIECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAUeCTBEHHAs! PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METO/Abl M3YYEHHs BEIIECTB M HX MPEBpalleHHl: MpPOBEICHUE,
HaAOJIOZICHNE U ONMCAaHHWEe JEeMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIC PEaKIUH
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE »H3TaHoia okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelictBue ruuepuHa c¢ ruapokcunom wmeau(ll)), anpaernnoB (okuciaeHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapoxcunom meau(ll), B3aumozelcTBue Kpaxmaiga C HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérneie 3amaun.

Brrauciienust o ypaBHEHHIO XUMHUYECKON peaknuu (Macchl, 00bEMa, KOTMIECTBA HCXOJHOTO
BEIIECTBA WJIM MPOIYKTA peaKkIK MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OAHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOyKTOB PEAKIINH).

A3oTcozepikaliue OpraHnuecKue CoeIMHEHMS.

AMWHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHMYecKue coeAnHeHUs. PHU3MUECKue U XMUMUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MMIKHA). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

Benku Kkak TpUPOAHBIE BBICOKOMOJIEKYJISIpDHBIE coeauHeHUs. llepBuuHas, BTOpUYHAS U
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOHCTBa OEJIKOB: THAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcIepUMEeHTaIbHbIE METOJbl H3yYeHHUs] BELIECTB M MX MpEBpalleHUi: HaOMIoJIeHHEe |
OIMCaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpAaIysl OCIKOB NPW HarpeBaHWH, IIBETHBIC PEAKIHU
O€eJIKOB.

BbicokoMoieKyIsIpHbIE COeTMHEHUS

OCHOBHBIE TIOHATHS XWUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMEp, IOJuMep,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3AINU, CPEIHSIS MOJEKysipHas mMacca. OCHOBHBIE METOJIBI
CHHTE32 BBICOKOMOJIEKYJIIPHBIX COCMHEHUI — MOTMMEepH3allts U MOJIUKOHICHCALIUS.

DKCcIepUMEHTAbHBIE METOJBI M3YYEHHUS BEIIECTB M WX IMPEBpAIICHUH: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuzanust MeXnpeIMETHBIX CBSI3€ MpPW M3y4eHUHM opraHuyecko xummuu B 10 kmacce
OCYIIECTBIISICTCS YePe3 MCIOIb30BaHME KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSITHH, TaK U IOHSITHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH JIJTs1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SBICHHE, HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHalM3, CUHTE3, KiIaccHu(UKanus, TNEePUOAUYHOCTh, HAOIIOJACHUE, HW3MEPEHUE, HKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®dusnka: mMatepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPTETHUECKUI ypPOBCHB,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIIEeCTBA, (PM3NYECKUE BEITMUMHBI M CIUHUIIBI UX
HU3MEpPEHUSI.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BeELIECTB B Opranusme, (OoTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIICBOBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorHs: NMUIIEBBIE TPOIYKTHI, OCHOBBI PAllMOHATIBHOTO THTAaHUS, MOIOIIUE CPEICTBA,
JICKapCTBEHHBIC M KOCMETHYECKUE Npernaparbl, MaTepUalibl M3 UCKYCCTBEHHBIX M CHHTETHUYCCKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUU

XUMHUECKUH  d7eMeHT. AToM. Sapo aroma, M30TOMBI. DIIEKTPOHHAass  000JIOUKA.
DHepreTHYecKue ypOBHH, MOAYPOBHH. ATOMHbBIE OpOUTamH, S-, P-, O- smemMeHThl. OCOOEHHOCTH
pacrmpesiesieHdst 3JEKTPOHOB MO OpOUTaIsiM B aToOMaxX »3JEMEHTOB TNEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas KOH(PUTYpAIIHS AaTOMOB.

Ilepuonuueckuit 3akoH wu Ilepuomuueckass cucremMa xumudeckux »siementoB /[l .
MenneneeBa. CBsi3b MEpUOIMUECKOT0 3akoHA M [lepronuueckoi CUCTEMbl XUMUUYECKUX JIEMEHTOB
J. . MeHnaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSs
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOXKHBIX BEIIECTB 0 TpyHnaM U
nepuoaaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKast CBSA3b. BUIbI XUMHUUECKON CBSI3U (KOBaJICHTHAS HETIOJSIpHAS
U TIOJISIpHAsl, UOHHAsI, MeTandeckas). Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON CBS3H
(oOMeHHBIH " JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas CBSI3b. BanenTtHocTb.
DneKTpooTpruLaTeNbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KATHOHBI U @HUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSPHOTO CTPOEHHUsA. 3aKOH TIOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIMIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsatue o nucnepcHbIx cucteMax. VCTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas nomis
BEIIIECTBA B paCTBOPE.

Knaccudukanus HeopraHU4ecKnX coeAnHeHWd. HoMeHKIaTypa HEOpraHW4ecKUX BEIIECTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaM.

Xumuueckass peakius. Krnaccudukamuss XUMHYECKUX peaklMid B HEOPraHUYECKOW U
OpPraHN4YeCKOM XHWMHHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS
SHEPIrUU MPU XUMHYECKUX PEAKIIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHMble peakuu.
Xumnueckoe paBHoBecue. DaKTOPhI, BAUSIONIME HA COCTOSIHUE XUMUYECKOro paBHOBecHs. [IpuHummn
Jle IllaTenne.

OnexkTponutuueckas aucconuanus. CuinbHbie W cnabble dmekTponuThl. Cpeaa BOAHBIX
pacTBOPOB BEUIECTB: KUCAsl, HEUTPaAJIbHAS, IEIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.



DKcrepuMeHTAIbHbIE METO/Ibl U3YUEHHUS BEIIECTB M WX MPEBpPALICHUI: JeMOHCTpaLus TaOIuil
«Ilepuognueckas cucrema xumuueckux osieMeHToB JI. M. MeHneneeBa», U3ydyeHHE MOJAEIEH
KPUCTAINIMYECKUX PEIIETOK, HAOMIOJEeHHUE M OINUCAaHUE JAEMOHCTPALMOHHBIX M JIaDOpaTOPHBIX
OIBITOB (pa3joKEHUE MEPOKCUAA BOJOPOAA B NIPUCYTCTBUM KaTaJlU3aTopa, OMNPEICIIEHUE CPEJIb
pPacTBOpPOB BEIIECTB C IOMOINBIO YHHUBEPCAIBHOTO HWHAMKATOpa, pEaklUWd HOHHOrOo OOMeHa),
MIPOBE/ICHUE TPAKTHUECKON paboThl «BnusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XHMHYECKOM
peakum».

Pacuérnsle 3anaun.

Pacuérel mo ypaBHEHMSIM XMMHUYECKHUX PEaKLUUU, B TOM YHUCIE TEPMOXHUMHYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOJIB30BAHUEM IIOHATHS «MACCOBas 10JIsI BEILIECTBAY.

Heopranuueckasi xummusi

Hewmeransl. 1lonoxenue Hemerannos B Ilepuoanueckoil cucteMe XUMUYECKUX JIEMEHTOB [l
W. MenneneeBa 1 0COOEHHOCTH CTpOE€HUS aTOMOB. Du3nyecKkre CBOICTBA HEMETAIOB. AJIJIOTPOIIHS
HEMETAIIJIOB (Ha IpUMepe KUCIopoaa, cepbl, pochopa u yriaepona).

XUMUYEeCKHE CBOWCTBA BAKHEHIIINX HEMETAIUIOB (TaJOTE€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa
Y KPEMHHMSI) U UX COCIMHEHUM (OKCUJIOB, KUCITOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHHUI).

[IpuMeHeHne Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUHN.

Meramnsl. [lonoxxenne merainos B Ilepuonnueckoi cucreme xumudeckux snemenTos 1. M.
MenpaeneeBa. OCOOEHHOCTH CTPOEHHS DJIIEKTPOHHBIX 000J04YeK aToMOB MeTaiioB. OOrmiue
¢usnveckne cBoiicTBa MeTawioB. CIUTaBBl METAUIOB. DJEKTPOXUMHUECKUH psA  HaNpPsSHKCHUN
METaJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIINX METAJIIOB (HATPUH, KaJIMi, KAJIBIIMKM, MAarHUM, aJIFOMUHUH,
LUHK, XPOM, KEJIe30, ME/Ib) U KX COCTUHEHHI.

OO6m1re ciocoObl oyYeHHst MeTaJUIOB. [IpiMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U MX MPEBPAILCHHI: N3yUEHUE KOJUIEKLIUU
«MeTaubl ¥ CIJIaBb», 00pa30B HEMETAIUIOB, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a7a4, HAOII0IeHHE U
OIKCaHKHEe JEeMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCH]IA ATFOMUHUS
C pacTBOpaMH KUCJIOT U II€J0Y€eH, KaueCTBEHHBIE PEAKIIMN Ha KATHOHBI METAJIJIOB).

Pacuérneie 3amaumn.

Pacuérbl mMacchl BeniecTBa Wi 00bEMa ra3oB 10 M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
W1 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAaKIMU BELIECTB, pacd€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEaKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJIOTHYECKOM, DHEPreTHUYECKOW M TMHINEBONW O€301MacHOCTH,
pa3BUTHH MeAULIMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 06 OOIIMX HAayYHBIX MPHUHIMIIAX MPOMBIIUIEHHOIO MOJYyYEHUS BaKHEHIINX
BEILECTB.

UYenoBek B MHpE BEIIECTB M MaTEpHANOB: BAXXHEHIIME CTPOUTEIBHBIE MaTE€pHabI,
KOHCTPYKLIMOHHBIE MaTe€pHualbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepHaibl Uil SJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMuYecKre U MUHEpaIbHbIE y100pEHUS.

X¥MHA U 3J0pOBBE YEJIOBEKA: NTPaBUIIA MCIIOIb30BaHMs JIEKApCTBEHHBIX NIPENapaToB, MpaBuiia
0€301acHOTO UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MexnpeaMeTHBIX CBSA3€H MpU U3YYEHHH OOIIed M HeopraHmdeckod Xxumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MTOHSATUH, SBIIAIOIIMXCA CHCTEMHBIMH JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OOme ecTecTBEHHO-HAY4HbIE MOHATHUA: HAay4yHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIu3,
CUHTE3, KJIaccu(uKaIus, NepuoInIYHOCThb, HAOI0JeHIE, SKCIIEPUMEHT, MOAEINPOBAHNE, U3MEPEHHE,
SIBJICHUE.



®dusnka: marepus, SHEprus, Macca, aroM, O3JIEKTPOH, INPOTOH, HEUTPOH, HMOH, M30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHMYECKH YpOBEHb, BEIIECTBO, Telo, O0BEM, arperaTHoe
COCTOSIHUE BELECTBA, PU3NUECKHE BEIMUUHBI U €AMHULIBI X U3MEPEHMUSI, CKOPOCTb.

Buonorus: kineTka, opraHu3M, 3KocucTema, onocepa, Makpo- U MUKPOIJIEMEHThI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XuMu4eckas MPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOMUTEIbHBIX
MaTepUaos, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MPOMBIIIICHHOCTD,
(dapManieBTUYECKasi IPOMBILIUIEHHOCTb, TPOU3BOJICTBO KOCMETHYECKUX IPENaparoB, IPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PHAaJIOB, JIEKTPOHHAS TPOMBIIIICHHOCTb, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHS O0YUYAIONTUMUCS MTPOrpaMM
cpeaHero obmero oOpa3oBaHUs (JIMYHOCTHBIM, METAalpEAMETHbIM M mpeAaMeTHbIM). HayuHo-
METOJINYECKOW OCHOBOM /1J1s1 pa3pabOTKH MJIaHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS IIPOrPAMM CPEIHETO
o01ero o0pazoBaHusl ABISAETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTBEeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IOJAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMs IpeaMeTa «XHMHUsS» Ha YPOBHE CpelHEro oOIiero oOpa3oBaHUs BbIAEICHbI
CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHME OOYYAIOUIMMUCH POCCUMCKON TI'pakJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIEHHUIO;

HaJIMYMe MOTUBALUK K 00yUEHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHWH JIMYHOCTH HAa OCHOBE KIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XHMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOUIMXCSl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU  LEJIOCTHOM  CHCTEME€ XHUMHUYECKOTrO
o0pa3zoBaHMs;

HAJIMYHE MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPHI H CIIOCOOHOCTH CTAaBUTH IIETTH U CTPOHTH
KU3HEHHBIC TUIaHBI.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHUS MPEAMETa « XUMHSD JOCTUTAIOTCS B €IUHCTBE YUeOHOU 1
BOCIIUTATEIbHON JEATEJBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKHMH, COLMOKYJIBTYPHBIMH,
ITYyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMA M HJACAIaMH POCCHICKOTO T'Pa)XIaHCKOTO OOIIeCTBa,
IPUHATBIMU B OOILECTBE HOPMAaMU U MpaBWJIAMH IOBEJECHUS, CIHOCOOCTBYIOLIMMH IIpolieccam
CaMOII03HaHUsl, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS MpeaMeTa «XUMHs» OTpaXaroT C(HOPMHUPOBAHHOCTD
OTIbITa [TO3HABATENBHON U MPAKTHUECKOHN JIEATEIbHOCTH 00YYarOIMXCs MO0 peanu3aliy MPUHIATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA

0CO3HaHMs OOYyYarOIIMMHUCS CBOMX KOHCTUTYLHOHHBIX IpaB M OOS3aHHOCTEH, YBaKEHUS K
3aKOHY M NPaBOMOPSAKY;

IIPEICTABICHUS] O COLMAIBbHBIX HOpPMAax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENbHOCTH HPU CO3/IaHMHM YUEOHBIX NPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IpYTUX IpU
aHaJIM3€e pa3IMYHbIX BUJOB yUeOHOU NesSTeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUS! K UCTOPUUYECKOMY U HayYHOMY HACJIEUI0 OT€YECTBEHHONW XUMHH;

YBa)KEHHsI K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOT0, YTO JOCTHKEHMSI HAyKU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIIOACHUN, KPOIOTIUBBIX
JKCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJyUYE€HUHU U MOCIEAYIOLIEM aHalln3e HHpopmanuu o
MIEPEIOBBIX TOCTHIKEHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIEHHMBATh CUTYAallUM, CBSI3aHHBbIE C XMMHYECKUMHU SIBICHUSMHU, U MPUHUMATD
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHME M TIOCTYIKM CBOMX TOBAapHILEH C MO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIECTBHIA ITHX ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAaHMU [EHHOCTeW 370poBOro M 0Oe30macHoro oOpasza JKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOroICHHS TTpaBMII 0€30IaCHOTO OOpAIIeHUs C BEIECTBAaMH B OBITY, TOBCETHEBHOM JKU3HU U
B TPYIOBOH J€ATEIIBHOCTH;

MOHUMAaHMSI LIEHHOCTH MPaBHJI MHAWBUIYAIBHOTO U KOJJICKTHBHOTO 0€30IIaCHOTO TOBE/ICHUS B
CUTYyalUsX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOJEH;

OCO3HAHMA TIOCIEACTBHIA ¥ HENpPUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS alIKOTOJI,
HapKOTHKOB, KypeHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEIOBATENbCKOM  JI€ATENIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JICSATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIIEHWH MPAKTHUYECKUX 3aJad COLHUAIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbl);

HHTEpeca K NMPaKTUYECKOMY U3yUeHHI0 Ipodeccuil pa3IMyHOro poja, B TOM YUCIIe Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUW IO XUMUH;

YBaKEHHsI K TPYAY, JIIOJSM TPYAa U pe3yJibTaTaM TPYyI0BOM JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAMBHIYaJIbHOH TpaeKTOpUH OOpa3oBaHUs, Oymaymiei
npodeccur U peanu3alu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEN 00IIIeCTBa;

6) 3K0J10rHN4ecKOro BOCIMTAHMSI:

9KOJIOTMUYECKH 1IeJIECO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY CYIECTBOBaHUS
JKM3HM Ha 3eMIie;

MOHMMAHMS TJIO00ATBHOTO XapakTepa AKOJOTHMYECKUX IPOOJieM, BIMSHUS IKOHOMHYECKHX
MIPOILIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

OCO3HAHHUS HEOOXOJMMOCTH WCIIOJIb30BAHHS JIOCTHIKCHUH XUMHU JUIS PEIICHUS BOIPOCOB
palMoHaIBFHOTO IPUPOAONOIb30BAHUS;

AKTUBHOT'O HENPUATHUSA JEHUCTBUMN, IPUHOCSIIMX BPEJ OKPYIKAIOIIEH PUPOTHON CPeNe, YMEHUs
IIPOrHO3UPOBATh HEOJArOMPUATHBIE SKOJIOIMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX NEHCTBUN U
MPeJOTBpAIIaTh UX;

HINYMS  Pa3BUTOTO HKOJOTMUYECKOTO MBILIUICHHUS, HSKOJOTHYECKOM KyJIbTypbl, OIbITA
NESTeTbHOCTH  DKOJOTWYECKOM  HANpaBICHHOCTH, YMEHHsS  pPyKOBOACTBOBAaTbCSI HMH B
[I03HABATENbHOM, KOMMYHMKAaTUBHOM M COLMAIBHOW NMpaKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILIECTBEHHOM MPAKTUKH;

MOHWMaHWs CcHenu(UKr XWMUM KaK HAyKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHHUU
palMOHAFHOTO HAYYHOTO MBILIUIEHUS, CO3JJaHUM LEJIOCTHOTO MpEeACTaBICHUs 00 OKpy»Karolem
MHUpE KaK O €MHCTBE MPUPOBI U YEIIOBEKA, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po6JIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IMBWIM3AIMU: B €€
IYMaHHCTUYECKON HampaBleHHOCTH M BaKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepUabHOM
KYJBTYpBI, PEIICHHH TIO0ATbHBIX MPOOJIIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CBHIPHEBOH,
HHEpPreTUYeCcKOo, MUIIEBOM U SKOJIOTNYEeCKOil 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIIeUeHUH
YCIIOBUH YCIIEUTHOTO TPYZAa U SKOJIOTMYecKd KOM(MOPTHOM KU3HU KaXKA0Tr0 WieHa O0IIeCTBa;

€CTeCTBEHHO-HAy4YHOW  TIPaMOTHOCTH:  TOHMMAaHHUS  CYIIHOCTH  METOJOB  IO3HAHWA,
UCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJNIb30BaTh TOJy4YaeMble 3HAHHS LIS
aHaJM3a U OOBSICHEHMs SIBJICHUN OKPYXKAIOILEro MUpa M MPOUCXOIAIIMX B HEM U3MEHEHUN, YMEHUS



nenaTb 0OOCHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIENbIO
IIOJIy4Y€HHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS AJIS peleHHsl npodiaeM B
peanbHBIX KU3HEHHBIX CHUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K HENPEpPhIBHOMY O0Opa3oBaHHI0O M CaMOOOpa30BaHUIO, K
aKTUBHOMY IT10JIy4YEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBHHU C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHBIX cepax mpophecCHOHATLHON AeATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHUSI yUEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaUYUMBIC IS  (OPMUPOBAHHSI MHPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCIUTUIMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIECHAYYHbIC MOHATHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAYYHOW KApTHHBI MUpPA H
crenu(puKy METOJOB TO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepwuisi, BEIIECTBO,
SHEPrus, SBICHHE, MTPOIECC, CUCTEMa, HAYYHbIH (DaKT, MPUHIKII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHNE, HAOIIOICHUE, N3MEPEHUE, SKCIICPUMEHT U JPYTHC);

YHHUBEpCaJIbHbIE y4eOHBbIC NEHCTBUs (IIO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopMupoBaHue (QyHKIIMOHAIBHON TPaMOTHOCTH W COIHAIIBHON KOMIICTCHIIMH
oOyJarouxcs;

CIIOCOOHOCTH o0yJaromuxcs HCIIOJb30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIC,
MUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHbIC ICHCTBYS B MO3HABATEIILHON U COLIMATBHOM
MIPAKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAXKAKT  OBJIAJCHHE YHHBEPCAIBHBIMU  y4COHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMH H PETYJISTUBHBIMU JICHCTBUSMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE TeiiCTBUS:

CaMOCTOSITENNFHO  (DOpPMYNHpOBaTH U aKTyalU3UpOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBarh;

OTpEeAENATh IENu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTAThl ICATSIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCIONIb30BaTh TMPH OCBOEHUM 3HAHUN NTPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TPU3HAKK TIOHATHH W  YCTAaHABIMBATh WX  B3aWMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIINE OHSITUS JUISI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMA BEIECTB H XUMUYECCKIX PEAKIIHIA,

yCTaHaBIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3YUaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JNEAYKTUBHBIC, TI0 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEYHS] B PACCMATPUBAEMBIX SBIECHUAX, (DOPMYIHPOBATH BBIBOABI H
3aKJIFOYEHUS;

MPUMEHSITh B TMPOLIECCE TO3HAHMS, HUCIOIb3yeMble B XHMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeTH, TIPeoOpa3oBhIBaTh MOJICIbHBIC MPEACTABICHHUS — XHUMHYSCKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMHu4deckas Gpopmyia, ypaBHEHHE XUMUYECKOW PEaKIIuu — MPU PEIICHUN YUYeOHBIX MTO3HABATEIBHBIX
M TIPaKTUYECKHWX 3aJ1ad, MPUMEHATh HA3BaHHBIC MOJICIbHBIC TPEJICTABICHHS JIJIS BBISTBICHHS
XapaKTEepPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUUYECKUX PEAKITHA.

2) 6a30BbIe HCCJIeN0BATENbCKHE € CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMypoBaTh IEIM W 3a7a4d  UCCIICJOBAHHs, HCIOJIB30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENTLHO CHOPMYIIMPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUPOBaHHS TUTIOTE3HI TI0 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIQJIETh HABBIKAMH CaMOCTOSITEIPHOTO TUIAHUPOBAHHUS W TPOBEACHUS YUYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOJIOJaTh 3a XOJOM IIPOIECcCa, CaMOCTOSTEIBHO



MIPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJEITAHHON
pabore;

NpUOOPETATh ONMBIT YYCHUYECKON UCCIEI0BATEIbCKON U MTPOEKTHON JESITeIbHOCTH, IPOSBISTH
CHOCOOHOCTH U TOTOBHOCTh K CAMOCTOATEIHLHOMY MOMCKY METOJIOB PEIlIeHHUs MPaKTUYECKUX 3a/1ad,
MNPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMTO3HAHMA.

3) pabora c unopmanmeii:

OpPUEHTUPOBATHCS B Pa3UYHBIX MCTOYHHKAX WH(pOpMaNuu (Hay4IHO-TIOMYJISIpHAs JTUTepaTypa
XUMHUYECKOTO COJep>KaHus, CIpaBOYHbIE T1ocoOus, pecypcbl HWHTepHeTa), aHaAIU3UPOBATh
MHGOPMALIHIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
U HEMPOTHUBOPEUUBOCTE;

¢dbopMynaHpoBaTh 3ampochl W TPUMEHSTH pa3lWYHbBIE METOJBl IpPH TMOHCKe M 0TOOpe
uH(popMaluy, HeOOXOAUMOMH /IJIsl BBINOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAaJbHYIO (opMy mpeacTaBieHuss WHPOpMaUUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIOJIH30BATh HAYYHBIN S3bIK B KAUYECTBE CPENICTBA NPU paboTe ¢ XMMHUYECKOW MH(OpMAIHEH:
MPUMEHITh MEXIpeAMeTHbIe ((pu3ndyeckrue M MaTeMaTU4ecKue) 3HAKU U CHUMBOJBI, (HOPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMoil TEeMbl B XOJi€ AMANOra W/WIH JTUCKYCCHUH,
BbBICKA3bIBATh niaeu, (1)OpMy.]II/IpOBaTI) CBOU MMPCaIOXKCHUA OTHOCHUTCIIBHO BBITIOJTHCHU A
MIpeIJIOKEHHOM 3a/1auH;

BBICTYNIaTh C IIPE3CHTALMEN pEe3yJIbTaTOB II03HABATEIBHOM JACSATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBINOIHEHUU XMMHYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKOW padOThl MO HMCCIIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pean3alluu y4eOHOTO
mpoekta u (GOpMyIUPOBaTh BBIBOABI IO pe3yldbTaTaM MPOBEACHHBIX HCCIEAOBAaHUN MyTEM
COTJIAaCOBAHUS MO3UIIMK B X0/I€ OOCYK/IEHUS U 0OMEHa MHEHUSIMH.

OBiajeHne YHMBEPCAJIbHBIMH Pery/siTABHBIMU /1€ CTBUAMM:

CaMOCTOATENIbHO TIJIAHUPOBATh W OCYIIECTBISATH CBOKO TIO3HABATENBHYIO JI€ATEIBHOCTD,
ompezaensis e€ IeNd W 3aJadyd, KOHTPOJIHPOBATh M IO Mepe HEO0OXOTUMOCTH KOPPEKTHPOBATH
npennaraeMLIﬁ AJIrOpUTM I[CflCTBI/If/i IIpHU BBINIOJIHCHUUN y‘Ie6HI)IX n HuCCIenOoBaTCIIbCKUX 3aJay,
BbIOMpaTh Hambosee >PPEKTUBHBIN CMOCOO MX pElIeHHs ¢ YYETOM IMOJYyYeHHs] HOBBIX 3HAHUU O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH AESATENHbHOCTH Ha OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHBI€ pe3ybTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUI O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAayYHOU
KapTUHBl MHpA, POJIM XUMHUU B TMO3HAHUU SIBIEHUN MPHUPOABI, B (POPMHPOBAHUM MBILUICHUS H
KYJbTYpBI TUYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUs TPAKTHYECKUX
3a]1a4 ¥ HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMUYECKUI DJIEMEHT, aTOM, OJJEKTpPOHHas 000J04YKa aroma, MOJeKyJia, BaJeHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT,  XUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H



COKpauIéHHasi), MOJb, MOJISIpHasi Macca, MOJISIPHBIA O00BEM, YIJIEPOIHBIN CKENeT, (PYHKIHMOHAIbHAS
rpyIma, pajukai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO/]
U a30TcojepKallie COSIUHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COEIMHEHMS); TEOPUH U 3aKOHBI (TEOpUsI CTPOEHMsI Oprannyeckux Bemects A. M. Bytneposa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUU; MUPOBO33PEHUECKHE
3HaHUS, JIeXKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMUYECKHX SIBJIICHUU,
(dakToNOrMuecKue CBEACHHUS O CBOICTBaX, COCTaBe, IMOJYYEHHH M O€30MacHOM HCIIOIb30BaHUU
BOXHEHIIINX OPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOH eATEeIHHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHM BBISBISITh XapaKTEPHbIC MPHU3HAKU MOHSATHH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IPU ONMCAHMM COCTaBa, CTPOCHUS MU
MIpEeBpALICHUI OPraHuYeCKUX COeIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMI HCIIONB30BaTh XHUMHUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaI€HHON) (OpMya OpraHudYecKuX BEUIECTB U
YpaBHEHUH XMMHUYECKUX pPEAaKLMH, M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BELIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMCHHM YyCTaHABIWBATh IMPUHAMIC)KHOCTh H3YUCHHBIX OPTaHHUYECKUX
BEIIECTB 110 UX COCTaBY U CTPOEHUIO K OMPEICIEHHOMY KIIACCY/TPYIIe COeTUHEHHH (YTIEBOIOPOIbI,
KHCIIOPOJI M Aa30TCOJAEpIKAIlUE COEAUHEHMsSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMsI), /1aBaTb WM
Ha3BaHusl 1O cuctemarnueckoil Homenkinatype (IUPAC), a Ttaxke NpUBOAWTH TPUBUAIBHBIE
Ha3BaHMs OTJENbHBIX OPraHUYECKUX BELIECTB (ITUJICH, NPOMNMWIEH, aleTWIEH, 3TUJIEHIVIMKOJIb,
rvuepud, ¢eHon, QopMmalbaeru, aneTanbIeruj, MypaBbUHAS KHUCIOTa, YKCYCHas KHCIOTa,
OJIEMHOBAsI KUCJIOTA, CTEApUHOBAs KUCJIOTA, III0K03a, GPYKTO3a, KpaxMaJ, LeIi0103a, [IULHH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPENEISITh BUABI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEUHEHUSX (OIMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh YMEHHUS TPUMEHSATh IMOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BemectB A. M. bytiepoBa 11 0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BEHIECTB OT HX COCTaBa W
CTPOEHHSI; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKHE
CBOMCTBAa TUIHMYHBIX MPEICTaBUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ITaH,
STUJICH, TPOIMWJIEH, aleTuiieH, OyTtaauen-1,3, metunOyramueH-1,3, OeH30J7, METaHOJ, 3TaHOI,
STWJICHIJIMKOJb, TIHIEPUH, (EHON, aleTaabJerui, MypaBbHHas M YKCyCHas KHCJIOTHI, TJIIOKO03a,
Kpaxmajl, LeJI0JI03a, aMUHOYKCYCHas KHCIIOTa), WJUTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY
HUMH YPAaBHEHMSIMU COOTBETCTBYIOIIMX XHMHMUYECKUX PEAKIUN C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTh MCTOUYHUKH YIIIEBOJOPOIHOTO CHIpbs (HE(TH,
MPUPOJHBIN Ta3, yroib), CHOCOOBI UX MEPepadOTKM M MPAKTUYECKOE NPUMEHEHHE IPOTyKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIUUCICHUS MO XUMUUYECKUM YpaBHEHUSM (MaccChl,
00BEMa, KOIMYEeCTBa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIIUU MO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OAHOIO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJIETh CHUCTEMON 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MMO3HAHMS, UCTIOJIB3YEMbIX B XUMUHU TIPU MU3yYCHUU BEIIECTB U XMMHUYECKUX SIBJICHUHN (HaOII0/IeHHE,
MU3MEPEHHE, SKCIEPUMEHT, MOJIECIUPOBAHUE), MCHOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS s
MPUHATHAS PEIICHWH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUsX, CBA3aHHBIX C BEMIECTBAMH M HX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJ0/IaTh TPaBWJIa TOJB30BAHUS XUMHUYECKOW TMOCYJA0UH H
nabopaTopHbIM 000pYAOBaHKEM, a TaKXKe MpaBuiia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

chOpPMUPOBAHHOCTh YMEHUN T[IJIAHUPOBATh ¥  BBIOJHATh XUMHUYECKHH OKCIEPUMEHT
(mpeBpallleHUs OpPraHWYECKUX BEIIECTB IpPHU HArpeBaHUM, IOJyUYEHUE STHJIEHA M H3yYEHUE €ro
CBOWCTB, KaUYECTBECHHBIC PEAKIIMH OPTaHMYECKUX BEIECTB, JIEHATypalusi OCJIKOB MpU HarpeBaHUH,



IIBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBUU C MIPaBUJIAMHU TEXHUKH O€30MMaCHOCTH MPH OOpAIICHUH C
BelleCTBAMH W JTAOOpPaTOpPHBIM  O0OPYIOBaHUEM, NPEACTABIATH PE3YIbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3allMCU YPaBHEHUN COOTBETCTBYIOLIUX PeaKIMii U (hOPMYIUPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUECKYI0 HH(OpMAIIHIO,
MOJTy9aeMyt0 U3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOi nH(popMaIu, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHHUN COOII0aTh MpaBUiIa SKOJIOTUYECKH 1€JIeCO00Pa3HOrO MOBEACHHUS
B OBITY W TpPYyJAOBOW MACATEIBHOCTH B LEJISAX COXPAHEHHS CBOETO 3J0POBbS W OKpYXKarollen
MPUPOJHON Cpenbl, OCO3HABATh OINACHOCTb BO3ICHCTBHSI HA >KUBbIE OPraHU3Mbl OINpPEACTEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAas cmbica mokasarens [IJIK, moscHATh Ha mpuMepax CrIocCOObI
YMEHBIICHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUTSE O0YYaIONINXCS ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MTPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUISL CJICTIBIX W CIA0OBUISMIIMX OOYYaIONIMXCS: YMEHHE HCIOJIh30BaTh Pelibe()HO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins nst 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeOpraHu4eckasi XuMHUs» OTPayKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUN: O XHUMHYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHOU
KapTUHbl MMpa, POJM XUMHUHM B IO3HAHUM SBJIEHUI NpUpPOAbI, B (OPMHUPOBAHUU MBILUICHUS U
KYJIBTYpBI THYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl pEHICHUS PAKTHIECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOAHOM Cpefe;

BJIa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMHUYECKHUIl DJIEMEHT, aToM, U30TOI, S-, P-, d- ANMEKTPOHHBIC OPOUTAIN ATOMOB, MOH, MOJICKYIIA,
MOJIb, MOJISIPHBIM 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas]
CBsA3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJHAs), KpUCTaJUIM4YecKass pelETKa, THUIIbI
XUMHUYECKUX PEAKIUil, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAsT JUCCOLAINS,
OKHCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUECKOM peakIy, XUMUYECKOe PABHOBECHE); TEOPUU U
3aKOHBI (T€OpUs SJEKTPOIMTUYECKON aucconuanuu, nepuogudeckuit 3axon J[. M. Menneneesa,
3aKOH COXpPAHEHMS MacChl BEUIECTB, 3aKOH COXPAaHEHUsS U NMPEBPALIECHUS SHEPTUU NPH XUMHUECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIUE
B OCHOBE IOHMMAaHHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUECKUX SIBICHHUH, (aKTOIOrMYECKHe
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHHUM M OE30IaCHOM HCIOJIb30BAaHUU BAXKHEUIINX
HEOPraHMYECKUX BEIIECTB B ObITY M MPAKTUYECKOH IEATEIIbHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHSATHH, yCTaHABIMBAaTh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU ONIMCAHUH HEOPTraHMYECKHUX BELIECTB U
UX TIPEBPALLECHUN;

c(OPMHPOBAHHOCT YMEHHMH HCIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS
(dbopMyJI BEIIECTB U ypaBHEHHI XMMHUYECKIX peakiuii, cuctemarnieckyro HomeHknarypy (IUPAC) u
TPUBHAJIBHbIE HA3BaHUS OTIEJIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM TIa3, YIJIEKUCIBIA ras,
aMMHaK, raiéHas U3BeCTh, HeraléHasi U3BecTb, IUThEeBasl Cofa, MUPUT U ApYyTue);

c(OPMHPOBAHHOCTh YMEHHUI ONpeneisiTh BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX
3JIEMEHTOB B COEJIMHEHHUSAX DPA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBSI3M (KOBaJIeHTHasi, MOHHas,
MeTaJuIn4YecKas, BOJOPOJHAs) B COCIMHEHMSX, TUN KPHUCTALIMUECKOW pPEMETKH KOHKPETHOTO
BellecTBa (aTOMHasl, MOJEKyJspHas, HOHHas, MeTaJUIMuecKas), XapakTep cpeAbl B BOIHBIX
pacTBOopax HEOPraHUUECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh NMPUHAMJIEKHOCTh HEOPTaHUYECKUX BEIIECTB IO
UX COCTaBy K ONpeAeTIEHHOMY KIAcCy/TpyIIe COeIWHEHHH (MpOoCThie BellecTBa — METaulbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHUM PAaCKPBIBATh CMBICH mepuoandeckoro 3akona J[. M. MenneneeBa
Y IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYI0, OOBICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
anemeHToB 1—4 nepuoaos Ilepuoamueckoit cucrembl xumudeckux snemeHtoB [[. M. Menneneesa,
UCIIOJIB3Ys TOHATHS «S-, P-, O-3JIEKTPOHHBIE OpOHMTANIN», «IHEPreTUYECKUE YPOBHHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUM MO MepHojaM u
rpynnam [lepuoanueckoit cucrembl xuMmudeckux 3iaeMenToB . M. Menpaeneesa;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIINE XWMUYECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3NIMYHbBIX KJIACCOB, OATBEPKIATh CYLIECTBOBAHUE T€HETHUECKON CBA3H
MEXJy HEOPraHMYECKUMHU BEIIECTBAMU C TMOMOIIBIO YPAaBHEHHM COOTBETCTBYIOLIUX XWMHUUYECKHX
peaKIuii;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XUMHYECKHE PEAKIUU M0 Pa3TUIHBIM
MpU3HaKaM (YHCIy M COCTaBy PEarupyrolIUX BEIIECTB, TEIUIOBOMY 3(DeKTy peakuuu, W3MEHEHUIO
CTCTICHEW OKUCIICHHS JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIACTHIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBJIATh YPaBHEHHsI PEaKUUN pPa3IMYHBIX TUIIOB, MOJHBIE U
COKpamEHHbIC YPaBHEHUS PeaKIMii HOHHOTO 0OMEHA, YIUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TU PEAKIHH
UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJUTEH PEAKIIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PaClO3HABATH OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIINUE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHUH paCKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii TOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBICHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKON peakiuu OT
Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIICHHS XHMHUECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunmun Jle [larense);

c(hOPMUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XMMHUYECKUE IPOIIECCHI, JIKAIIHE B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYeHUsI CEPHOM KHUCIOThI, aMMHaka, a Takke CGHOPMUPOBAHHOCTD
MPEACTaBICHUN 00 OOMMX HAyYHBIX MPHUHIMIIAX M DSKOJOTUYECKUX MpoOieMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUMCIEHUS C HCTOIb30BAaHUEM MOHSITHS «MacCOBast
JIOJISl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUWN Ta30B MPH XUMHUYECKHUX PEAKIUAX, MACCHI
BelIeCcTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OIHOIO U3
YyYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOTO 3((dekTa peakinu Ha OCHOBE 3aKOHOB COXPAHECHHUS
MacChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS DHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUU COONMIOJaTh MpaBHUJa TOJB30BAHUS XUMHUYECKOW MOCYJIO0H H
abopaTOpHBIM O0OpPYAOBAHUEM, a TaKXKe MpaBHJIa OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH IO BBITOIHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh U  BBIMIOJIHATH XUMHUYECKUM DKCHEPUMEHT
(pa3noxeHue NepokcHaa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpPEAENICHHE CPelbl pacTBOPOB
BEIIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO WHIMKATOPA, BIUSHHUE PA3TMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peaKIny, PeaKkilii HOHHOTO 0OMEHa, KaYeCTBEHHBIE PEeaKINK Ha Cynb(har-, kapOoHaT- u
XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TemaMm «MeTaibhy
u «Hemeramnel») B COOTBETCTBMM C TpaBUJIAMH TEXHHKH O€30MacHOCTH Tpu OOpalleHuu C
BEIIECTBAMH M JaOOpPAaTOPHBIM  OOOPYJIOBaHWUEM, TPEICTABIATH PE3YyIbTAaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (DOpME 3allMCH YPaBHEHUN COOTBETCTBYIOIIUX PeaKIMid U (hOPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYIO HH(POpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOUYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaIHK, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOIOATh MPaBUiIa IKOJIOTUYECKH I€IeCO00Pa3HOTO MTOBECHHS
B OBITY W TPYJAOBOW MACATEIHHOCTH B IEISAX COXPAHEHHS CBOETO 370POBbI W OKPYXKaIOIIEH
MPUPOJIHON Cpe/bl, OCO3HABaTh OIMACHOCTb BO3JEHCTBUSI HA JKUBBIE OPraHU3MBbl OMpPEIETEHHBIX



BellecTB, MoHuMas cmbica mokazatens [IJIK, mosicHsITh Ha mpumepax crnocoObl YMEHBIICHHS U
MPEIOTBPALLECHHS UX BPEAHOTO BO3AEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs 00Yy4aroUMXcs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHUE MTPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;

JUISL CJETBIX M CIa0OBUIMMIMX OOYYaloUIMXCs: YMEHHE HCIOJIb30BaTh Pelibe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMudeckux GopMyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB
DJIEeKTPOHHbBIE
HaumMeHoBaHue pa3/iejioB U TeM
Ne i/ (uudposrbie)
NPOrpaMmbl Kontpoabubie IlpakTnueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3 https://lesson.edu.ru/
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 IIpenenpHbIE YII1EBOAOPOABI — AJIKAHBI 2 https://lesson.edu.ru/
HenpenenbHble yrieBog0pO/Ibl: aJKEHBI,
2.2 pet Y HOPOA 6 1 https://lesson.edu.ru/
QJIKaTUCHBI, aJTKIHBI
2.3 ApomaTnueckue yriaeBogopoabl 2 https://lesson.edu.ru/
[TpupogHBIE HCTOYHUKH YTIEBOJIOPOIOB U
2.4 PHPOZL y HOPOA 3 1 https://lesson.edu.ru/
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3 https://lesson.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTiA P 7 1 https://lesson.edu.ru/
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 1 https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3 ‘ https://lesson.edu.ru/
Hroro no pazneny 3
Pa3zgea 5. BbicokoMoOJIeKY/JISIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://lesson.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie IIpakTHyeckue (undporsie)
MpPOrpaMMbl Bcero
padoThI paboTbl oOpa3oBaTe/bHbIE
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XUMHUYECKUX 3 https://lesson.edu.ru/
anemenToB . 1. Menaeneera
C .M §]
1.2 TPOCHHE BEIIECTRA. MHOroobpasie 4 https://lesson.edu.ru/
BEILECTB
1.3 XUMUYECKUE peaKIuu 6 1 1 https://lesson.edu.ru/
Hroro no pazneny 13 https://lesson.edu.ru/
Pa3nen 2. Heoprannueckasi xXumust
2.1 MerTanisl 1 https://lesson.edu.ru/
2.2 HemeTaminl 1 https://lesson.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX 5 https://lesson.edu.ru/
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/
Pa3znea 3. Xumus u :Knu3HL
3.1 XUMHSA U KU3HD 4 1 https://lesson.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosunvecTBO 4acoB DJIeKTPOHHbIE
2 .
uudgposbie BocnurareabHblii
n/n Tema ypoka Konrtposbusie IIpakrnyeckue
Bcero oOpa3oBaTeJibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsl
[IpenMer opraHnyeckoil XuMuu, €
BO3HUKHOBEHHE, Pa3BUTHE U 1 https://lesson.edu.ru/
3HA4YCHHE
195 ner co nua
POXKICHUS
POCCHICKOTO
Teopust cTpoeHUsI OpraHUYECKUX
. " XUMHUKa-OpraHuKa,
coenunenuit A. M. bytneposa, e€ 1 https://lesson.edu.ru/
aKaJeMuKa
OCHOBHBIE ITOJIOKECHHUS .
[TerepOyprckoit AH
AM.BYTIIEPOBA
(1828-1886)
[TpencraBienue o Ki1accupuKauu
OpPraHMYECKUX BEILECTB.
Howmenknarypa (cucremMaTuyeckas) 1 https://lesson.edu.ru/
Y TPUBHUAIbHBIC HA3BAHUS
OpraHUYECKUX BEILECTB
205 ner co gus
POKICHUS
HEMEIIKOTO XUMHKa-
AJKaHBI: COCTaB U CTPOCHHE,
. 1 https://lesson.edu.ru/  opraHuka,
TOMOJIOTHUECKUN Psifl
pa3zpaboTunka

METOJIOB CUHTE3a
YKCYCHOH,



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

CaJIMLINJIOBOH U
MYypaBbUHOM KHUCIIOT,
AIIEKTPOXUMHYECKOTO
CHUHTE3a
YIJIEBOJOPOIOB
KOJIbBE
AJIOJIb®A
BUWJIBI'EJIBMA
I'EPMAHA (1818-
1884)

MertaH u 3TaH — NpocCTenIIne
MPEICTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U TIPOIUIIEH —
MpoCTeNIINEe MPEACTABUTENH
aJIKEHOB

[IpakTuueckas padbora Ne 1.
«ITomydyenue 3TuNeHa U U3yYEHUE
€ro CBOMCTBY

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

8 Hos10ps1 1868r-
nepBoe coOpaHue
Pycckoro
XUMHYECKOTO
o0rmiecTna.

Ankanuensl. bytaauen-1,3 u
meTunoytanuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHBI

https://lesson.edu.ru/

1909 rog momonon
yuenblii Cepreit
Bacunberuu JleGenen
MOJTY YU
OyTaIEeHOBBIH
Kay4yK



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/

CUHTETUUYECKUH.

AJKUHBL: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.

10 .. https://lesson.edu.ru/
AneTuieH — npocreimumi
MIPEICTABUTENb AIKUHOB
Brrancienus mo ypaBHEHHIO
11 . P https://lesson.edu.ru/
XUMHYECKON peaKIuu
ApeHbl: 0€H30JI U TOJIYOJI.
12 P Y https://lesson.edu.ru/
TOKCMYHOCTH apEHOB
245 net co aHs
POXKIICHUS
(b paHIy3cKoro
XUMUKa B PU3HKa,
WHOCTPAHHOTO
I'eneTnueckas cBA3b
IMOYETHOTO WIeHAa
13 YIJIEBOAOPOIOB, IPUHAJIEKALTUX https://lesson.edu.ru/ .
[TerepOyprekoii AH,
K pa3JInYHbIM KJaccam
OTKPBIBILIETO ra30BbIE
3akousl [EU-
JJIOCCAKA
KO3EDA JIVU
(1778-1850)
IIpupoaHbIE HICTOYHUKHT
TIIEBOJIOPOJIOB: IPUPOIHEIN a3 v
14 Y AOPOL PHPOA https://lesson.edu.ru/
NOMyTHBIE HE(TAHBIE ra3bl, HePTh
U TIPOAYKTHI €€ epepaboTKu
[IpupoHbie UCTOUHUKHU ®enop CaBenbeBu4
TJIEBOJOPOJIOB: MIPHUPOIHEIN Ta3 " IIpssayHOB — pyCcCKHit
15 Y AOPOL PHPOA https://lesson.edu.ru/ pAY Py

NOMyTHBIE HE(PTAHBIE ra3bl, HePTh
U TIPOJTYKTHI €€ rmepepaboTKu

MpEeANPUHUMATED,
OCHOBATEIIb [IEPBOTO



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Ha TEPPUTOPHUH
Poccuu HedTsHOTO
IPOMBICIIA

16

17

18

KonTponpHas pabora mo pazaeny
«YTIIeBOAOPOABD)
[IpenenvHBIC OHOATOMHBIC

CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBsizb

MHoroatoMHbIe CIIMPTHI:
OTHJICHITIMKOJIb U I'NIMICPUH

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

19

DEeHOI: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XUMUYECKHE
CBOIICTBa, IPUMEHEHHE

https://lesson.edu.ru/

190 net Hazazg
OTKpBITHE (peHoa
Opunmmbom
®epaunanaoM Pynre
(1834r)

20

Anpaeruapl: GopManbaeTuI U
areTajbpIerua. AeToH

https://lesson.edu.ru/

21

22

23

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAs
U YKCyCHas

[IpakTuueckas pabora No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

CTeapI/IHOBaSI Hn OJICMHOBasda
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

205 net I'epmany
Konb6e, koTopblit
UCCIIEI0OBAN U
CHUHTE3UPOBaI
MHOTHE



https://lesson.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/
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OpraHUYEeCcKUe
BEIIIECTBA.

MprU1a Kak cOJIM BBICIHIUX

24 KapOOHOBBIX KUCIIOT, UX MOIOIIEE https://lesson.edu.ru/
JICUCTBUEC
CnoxHbIe (DUPHI KaKk
25 MIPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. https://lesson.edu.ru/
Tupponus cinoxHBIX 3PUPoB
170 net Ha3an
26 KUPBI: THApOIIHS, IPUMEHCHHE, https://lesson.edu.ru/  beptio
Ouostornueckas pojb >KHPOB
CHUHTE3MPOBAJ KHUPHI.
YrieBoasl: cOCTaB,
27 Knacenuranus. Baxmerume https://lesson.edu.ru/
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa
28 Kpaxman u nemmtonos3a kax https://lesson.edu.ru/ CuHTe3 yrieBoI0B
NPUPOIHBIE TOTUMEPBI A.M.ByTnepoBbIM.
KonTponbnas pabota mo paszueny
29 «Kwucnopoaconepxaniue https://lesson.edu.ru/
OpTaHUYECKUE COSTUHEHU S
8 anpens 205 et co
JTHSL POXKICHUS
HEMELIKOTO YYEHOTO,
XUMHUKa-OpraHuKa,
30 AMUHEL: METHIIAMHUH U aHUINH https://lesson.edu.ru/ | omHOTO M3
OCHOBOITOJIO’KHHKOB
HEMEIKOH
MPOMBIIIIICHHOCTH

CHHTCTHYCCKUX



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/
https://lesson.edu.ru/
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31

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
OPraHUYEeCKHE COCTMHEHUS, NX
OHOJIOTMYECKOE 3HAUYEHHE.
IlenTuasl

https://lesson.edu.ru/

Kpacureinen
T'OOMAHA
ABT'YCTA
BUJIBI'EJIBMA
(1818-1892)

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://lesson.edu.ru/

33

OCHOBHI)IG IIOHATUSA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
coenqrueHnii. OCHOBHBIE METOIBI
CHUHTE3a BI)ICOKOMOJ'IGKYJ'IS{pHI)IX
coeguHeHui. [lmacTMacchl,
Kay4yyKH, BOJIOKHA.

https://lesson.edu.ru/

Opuk Docer u
Pemxnuansn I'nbcon
— aHTJIANCKHE
XUMUKH - OTKPBUIN
MMOJIUATUIICH.

34

[IpomexxyTounas arrecrarusi.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/
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11 KIIACC

N KounyecTBO 4acoB JJIeKTPOHHBbIE
[1]
uudgposbie BocnurareabHblii
n/n Tema ypoka Kontpoabubie IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE KOMIIOHEHT
padoThI padoThI
pecypcbl
XUMHAYECKUN dJIEMEHT. ATOM.
1 1 https://lesson.edu.ru/
DnexTpoHHask KOHPUTYpalKs aTOMOB
Ilepnonnueckuil 3aK0H 1 155
JeT
[Tepuoanueckas cucreMma XUMHYECKUAX I .
€pPUOIUYECKOM
2 anemenToB J[. . MenpeneeBa, ux 1 https://lesson.edu.ru/ P
. . TabauIe
CBSI3b C COBPEMEHHOM TEOpUEH
JI.N.Menpeneesa.
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX
COG)II/IHGHI/Iﬁ 110 IIrmaM " rnepuogam.
3 Y P 1 https://lesson.edu.ru/
3HavYeHHE MePUOIUIECKOTO 3aKOHA U
CUCTEMbI XUMUYECKUX PJIEMEHTOB
J.W. Menneneesa B pa3BUTUU HAYKU
Crtpoenue BemiecTBa. XuMHUUYECKast
CBSI3b, €€ BUbI, MCXaHU3MBbI
4 ’ ’ . 1 https://lesson.edu.ru/
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cA3b
12 oxTs16ps 1748r
BanenTtHoCTb.
- OTKpBITHE
DJIEKTPOOTPULIATENBHOCTE. CTENEHb N
IIepBon
5 okucieHus. BemecTsa 1 https://lesson.edu.ru/ P .
Poccuiickoit
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO .
XUMHYECKON
CTpOEHUS
n1abopaToOpHH.
6 [TonsTHE O TUCTIEPCHBIX CHCTEMAX. 1 https://lesson.edu.ru/
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HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernyeckas CBS3b HEOPraHMUECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB

https://lesson.edu.ru/

Krnaccudukanusa XuMruueckux
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUSI MacChl BELIECTB; 3aKOH
COXPAHEHUS U IPEBPAILCHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUAX

https://lesson.edu.ru/

10 HOsOPs1.
BcemupHsblii 1eHb
HAYKHU.

10

11

12

CxkopocTts peakuuu. O6patumblie
peakuuu. XMMHUYECKOE PABHOBECHE

[TpakTuyeckas pabora Ne 1. «BrnusiHue
pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIU»

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
[TonsiTHE O BOIOPOAHOM TOKa3aTee
(pH) pactBopa. Peakiinu HOHHOTO
obOMeHa. ['uaponus opraHu4ecKuXx u
HEOPTaHWYECKUX BEIIECTB

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC

peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

10 nexabps 1901r
- iepBas
HoGeneBckas
peMusl.

13

Kontponbnas padota mo pasaeny
«Teopernueckre OCHOBBI XUMHUU»

https://lesson.edu.ru/

14

MeTtannisl, uX IMOJIOKEHHUE B

https://lesson.edu.ru/

245 ner I'.JleBu-
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https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

[Iepnonnueckoil cHCTEME XUMHUYECKHUX OCHOBATEIIIO
anemenToB JI. Y. MenaeneeBa u AJIEKTPOXUMHH,
0COOEHHOCTH CTPOEHHUS aTOMOB. OTKPBIBLIEMY
OO6mue puznueckre CBOMCTBA MHOTHE
METaJJIOB XHAMHUYECKHE
DJICMCHTEL.
CIuraBel METANIOB.
15 DNEeKTPOXUMUYECKUN P https://lesson.edu.ru/
HanpsHKEHUHA METaJIOB
XUMUYECKHE CBOMCTBA BAXKHCHUIITNX
16 MeTaﬂ%OB (HanHﬁ’uKaHHﬁ’ KaIbLMH, https://lesson.edu.ru/
MarHui, aJJlOMAHAN) U UX
COCTUHEHUN
17 XUMHUYECKHE clsoﬁCTBa XpoMa, MEIU U https://lesson.edu.ru/
X COCIUHECHUN
225ner-
IL.IT.AnOCOBY,
18 XUMHYECKHE CB(\)JI‘/JICTBa IIUHKA, JKeJie3a https:/lesson.edu.ru/ BBIIAIOIIEMYCSI
M UX COCAUHEHUH Y4EHOMY B UCTPUU
pyccKoit
METaJUTypIHH.
[IpakTuueckas pabora Ne 2. "Pemnienue
19 AKCIEPUMEHTAIBHBIX 3374 M0 TEME https://lesson.edu.ru/
«MeTams"
Hemeramnbl, nX NONIOXKEHHE B
20 [lepuoanueckoii cucteMe XUMHUYECKUX https://lesson.edu.ru/
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
21 du3nYecKue CBOKNCTBAa HEMETAILIOB. https://lesson.edu.ru/ 270 et XKozedy
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22

AnnoTpomnusi HeMeTaJlIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yTIEpo/a)

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB,
CEphl U UX COCTUHEHUI

https://lesson.edu.ru/

llpycry,
OTKpBIBLIEMY
3dKOH
ITIOCTOSHCTBA
cocTaBa

23

24

25

26

27

XnMHyecKkre CBOMCTBA a30Ta,
dbocdopa 1 UX COSTUHCHHIA

XUMU4YeCKHe CBOMCTBA yriaeponaa,
KpEMHUA U UX COCIII/IHGHPIfI

[IpumeHeHne BaXHEUIINX HEMETATIIOB
U UX COeIUHEHUN

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU 110 Teme «HeMeTanably».
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKLIUN U
TEPMOXHUMHYECKUE PACUETHI

ITpakTuyeckas padora Ne 3.

«Penienne 3xkcriepuMeHTaNbHBIX 33]1a4
o teme "Hemeramie"»

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

1823 r. XuMuK
bepuennyc
BBIJICTIUIT KPEMHU I
Y TIPaBUIILHO
UACHTH()HUIIIPOBAIT
€ro Kak dJIEMCHT.

28

Kontponbnas paboTa mo temam
«Metame»y 1 «HeMeTaiuieD)

https://lesson.edu.ru/

29

Heopranuueckue u opranuueckue

https://lesson.edu.ru/

KHCJIOTHO-
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https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

kucinotel. Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

OCHOBHAs TCOPHSI
OpéHcrena oypu
ObLIa TpeII0’KeHA
B 1923r

AMpoTepHbIE HEOPraHUYECKHE U
OpPTraHUYeCKUE COCTUHCHHS.

30 https://lesson.edu.ru/
['eHeTrueckas CBsI3b HEOPraHUYECKHIX
Y OPraHUYECKUX BEIICCTB
Posb xumun B o0ecrieueHun
JKOJIOTUYECKOM, IHEPreTUIECKON 1
31 . > JHCEP https://lesson.edu.ru/
MTUIIEBOH 0€30MaCHOCTH, Pa3BUTUU
MEIUIIUHBI
12 mas 220 ner co
JTHST POXKICHUS
HEMEIIKOTO
XMMUKQ,
OCHOBATEJIS
[IpencraBienust 00 OOIMUX HAYIHBIX .
HAYYHOU IIIKOJIBI,
32 IIPUHIMIIAX IPOMBILIUIEHHOTO https://lesson.edu.ru/
. OJTHOTO U3
MOJTy4YEHHUS BaKHEHIIINX BEIIECTB .
cozzaTenei
arpoXuMUU
JIMBUXA
IOCTYCA (1803-
1873)
UYenoBek B MUPE BEIIECTB U
33 MaTepHUaIOB. XUMUS U 3JI0POBBE https://lesson.edu.ru/
YeJI0BeKa.
34 IIpoMexyTouHas aTTecTanusl. https://lesson.edu.ru/
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34



YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O
INPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI151 YYEHUKA

* Xumus, 11 knacc/ Pynsuruc I'.E., @enpaman @.I°., AkunonepHoe 00111ecTBO
«3narenscTBO «IIpocBemieHune

Xummus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o0ecTBO
«3narenscTBO «IIpocBemieHune

METOANYECKHUE MATEPHUAJIBI JIUISI YUUTEJIA

1.I'apa H.H. [Toco6us ans yuurens 10(6a30Bbiii ypoBeHb), 11(0a30BbIN ypOBEHB) KIIACCHI.
2.I'apa H.H., I'abpycesa H.N.3agaunuk ¢ «momomaukom. 10-11 kimacchr.

3.I'opxoenko M.IO.IToypounsie pazpadorku no xumuu 10 knacc. -M.:BAKO,2016rox.
4.Kapuosa A.A. [1yTs B npodeccuto. LlIkonbHbIe Hccie10BaTeNbCKHE IPOSKTHI IO XUMHH
Wzn,: Cnb rocynusepcutet,2020r.

5.Ky3nenosa H.B., Jleskun A.H. 3agaunuk no xumuu. 10 knacc., U3a. «IIpoceeuienue,
2022r.

6. Ky3nenosa H.B., JIéBkun A.H.3agaunuk no xumuu. 11 knace

7 ITunenukoBa H.H. UnauBuayansHbI poekT oOy4vatomerocs mo xumuu. 10-11 kmaccsr:
ydueOHO-MeTou4eckoe obecreuenre o0pa3oBaTesibHOro MapipyTa., U3n.: "Yaurens",
2023r.

8. Papenkuit A.M. lunaktudeckue matepuansl. 10-11 knaccel.

9.Ps160B M.A. Tectsl o xumuu. 10 xnace. K yue6nuky I'.E. Pymsuruca, ®@.I'. ®enpamana
"Xumus. 10 kmacc",U3n,:Ox3amen,2020r.

IMUADPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T"azeta « Xumus» u callT 1y1s1 yuuTens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Exunas komtekius IOP: TIpeametHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro 061eo0pa3oBaTeibHOTO mopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onuMIiaia mKoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XUMHUsI: SIEKTPOHHBIN YICOHHUK JIJIs CPETHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: 3JICKTPOHHBINH YICOHHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHS
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