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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMeTHas o005acTh «ECTECTBEeHHO-HAy4yHbIE TIpEaMEThI»)  (Jajee
COOTBETCTBEHHO — MpOTrpamMma Mo XUMHH, XUMHUS) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiep)kaHue OOy4eHWMsI, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTenpHAS 3aMMCKa OTpakaeT OOIMMe IEIW W 3aJadd W3YYCHHS XHUMHH,
XapaKTePUCTUKY TCUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydYaroluMUcH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJIepKaHWUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJdbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAHUPOBAHMSL.

Conmepxanre OOYYCHHsI pacKphIBacT COACpKATENbHBIC JHUHHUH, KOTOPHIC
npeyiaraloTes Ay 00s3aTeIbHOTO M3YYCHHS B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1rero oOGpa3oBaHMS.

[InanupyeMble pe3ynbTaThl OCBOCHHUS IMPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YeHHUSI Ha YpOBHE
cpelHero o0miero oopa3oBaHus, a TaKXKe IPEIMETHbIC JOCTIKEHUSI OO0Y4YaroIIerocs
3a KaXXJIbIi TOJ] OOy4eHHUS.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pa3paboTaHa
Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHun
B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepaabHOM
oOpa3zoBaTenbHOM mporpamMMbel cpenHero oOmiero ob6pazoBanus (POII COO),
NpEACTaBICHHbIX B DenepasbHOM TOCYIapCTBEHHOM O00pa30BaTEeIbHOM CTaHJapTe
COO, c¢ yuérom KoHuenuuu mnpenojaBaHusi y4dyeOHOTro mpenMera «XuMus» B
oOpa3oBarenbHbIX opraHuzauusax Poccuiickoit denepanuu, pean3yromX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPAMMBbI, W OCHOBHBIX TOJOKeHUH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon Ao 2025 roma» (PacnopsbxeHue
[TpaBurenncTBa P® o1 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
cTpaTernd OOy4YeHHs, BOCIUTAHHUS M PA3BUTHs OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npenmera «Xummus» gug 10-11  kmaccoB Ha  06a30BOM  ypOBHE  COCTaBHIIU
koHuenryanbHsle mnonoxkenus @OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJabTaToB oOOydeHUs] U TpeOOBaHUH K YPOBHIO IOJATOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma 1Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBAET o00s3aTeNibHOE (MHBApUAHTHOE) TMPEIAMETHOE  COJIepiKaHUe,
OTIpe/IeTsIeT KOJTNYSCTBCHHBIC U KaUeCTBEHHBIC €r0 XapaKTEPUCTUKHA Ha Ka)XJIOM JTare
U3YYCHUS TpEeAMeTa, MPEAyCMaTPUBAET MPUHIUIBI CTPYKTYPHPOBAHUS CONEPIKAHUS H
pacrpeiesieHus ero Mo Kjiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;



naéT MPUMEpPHOE pachpesiesieHne yuyeOHbIX YacoB IO TEeMaTHYECKUM pas3iesiam,
PEKOMEHIYEeT MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHUS OTHENBbHBIX TEM Kypca
C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKU y4eOHOTO MpoIiecca,
BO3pacTHBIX ocoOeHHocTel oOydaroruxcst 10—11 kmaccos;

TaET METOAMYECKYI0 HMHTEPIpPETALMIO LeJIed HM3y4YeHHs] TpeIMeTa Ha YpPOBHE
COBPEMECHHBIX TMPUOPUTETOB B  CHUCTEME CpeaHero oOliiero  00pa3oBaHus,
COJIEPKATEIIbHOM XAapaKTEPUCTUKU IUIAHUPYEMBIX DPE3YJIbTATOB OCBOEHUS OCHOBHOM
oOpa3oBaTenbHON TMpPOTrpaMMbl  CpPeAHETO 00mero o0pa3oBaHus  (JTUYHOCTHBIX,
METaIPEMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  y4€OHO-IIO3HABATEIbHOU
JESTEIbHOCTH OOYy4alollerocsi MO0 OCBOCHHUIO cojepkaHusi mnpeamera. [lo Bcem
HA3BaHHBIM TO3MIMSIM B TpOorpaMMe IO XUMHH COOJIO/IEHa MPEEeMCTBEHHOCTH C
benepanbHON pabouelt MpOrpaMMOl OCHOBHOTO 0OIIero oOpa3oBaHUs MO XUMHH (IS
8-9 xaccoB 00pa3oBaTENBHBIX OpraHU3ANNNA, 0a30BBIN YPOBCHB).

XuMHuueckoe o0pa3oBaHME, MOJy4aeMOE BBIMYCKHUKAMH O00I€00pa3oBaTENbHON
OpraHM3aliy, SBJSIETCS HEOThEMJIEMON YacThio MX 0Opa3oBaHHOCTU. OHO CIYKUT
3aBEpUIAIONIMM JTaloM peaju3aluid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX LICHHOCTEHN, MPUCYLIUX LETOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHus. ITU
LEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB NPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHUS U
oOIIel KyJIbTypbl 4YEJIOBEKAa, a TakKKe SKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS
K CBOEMY 3JIOPOBBIO M NPHUPOAHON cpene. Peanmusyercss xumuueckoe oOpa3oBaHUE
oOyyaroluxcs Ha YypOBHE CpelHero oOmiero oOpa3oBaHMs CpPEICTBaMU Y4eOHOTro
npeaMeTa «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO OMpPENENIEHbI B MpOrpaMMme
[0 XUMHUHU C Y4€TOM crienu(puKU HAyKU XUMHUH, €€ 3HaYEHUS B MO3HAHUHU MPHUPOJBI U
B MaTepuajJbHOM >KM3HM OOIllecTBa, a Takke ¢ Yy4€ToM OOmMX Lened u
MPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
obOpazoBanuss B Poccuiickoii ®eneparuu. Tak, Hampumep, npu QOpMHUPOBAHUU
CoJlep KaHUsl TpeaMeTa «XUMHs» YUYTEHbl CIEAYIOIIHE MOJOXKEHUS O crneuuduke u
3HAYE€HUU HAYKU XUMUHU.

XuMHUsL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT oco0yi pojib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JAHUM HOBOM 0a3bl MaTepHabHOM KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJl B (pOPMHUPOBAHUE PAIIMIOHATBHOIO HAYYHOT'O MBIIIJICHHS, B CO3/IaHUE
LEJIOCTHOTO TMPEACTAaBICHUS 00 OKPYKAIOIIEM MHpPE Kak O €JAUHCTBE NPUPOAbI U
YeJnoBeKa, KOTopoe (OpMHUpPYETCS B XMMHUM Ha OCHOBE MOHMMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEX]ly CTPOCHUEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUS.

TecHO B3auMOAEUCTBYS C JPYITMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOIO
TpyJa M KU3HU Kaxzaoro wieHa oOumiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTHUW HAMpaBIIEHA HA PENICHUE TJI00ATBHBIX
po0JieM YyCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOH, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cooTBeTCTBUY C 00LIMMHU LENSIMU U IPUHIIMIIAME CPEHETO O0IIEro 00pa3oBaHus



conepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUCHHS)
OPUEHTHPOBAHO NMPEUMYILIECTBEHHO Ha OOILEKYIbTYPHYIO IMOATOTOBKY OOyYaroUIuxcs,
HEOOXOJUMYI0O UM JJii BbIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUTHOTO
BKJIFOUEHUS B JKU3Hb COIIMYMa, NPOAODKEHHS 0Opa3oBaHHUs B Pa3IUYHBIX O0JIACTSX,
HE CBSA3aHHBIX HEMIOCPEIACTBEHHO C XUMHUEH.

CocTaBISAIOMKUMHY ITpeAMETa « XUMUS» ABIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xumus» U «O0I1as U HeopraHudyeckasi XUMUs», OCHOBHBIM KOMITOHEHTOM COJIepKaHus
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKHM: CHUCTEMa 3HAHUI MO HEOPraHUYECKOU
XUMHHA (C BKJIIOYEHHMEM 3HAHUNW M3 OOLIEH XUMHM) M OpPraHMYECKOH XUMHH.
dopMUpOBaHUE JAHHOW CHUCTEMBl 3HAHWW MPU U3YYEHUM MpeaMera 00ecrneurnBacT
BO3MO>KHOCTbh PACCMOTPEHMS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHITHIH,
3aKOHOB ¥ TEOPUM XUMUMU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEopraHuyeckasi XuMush» c(popMupoBaHa B IporpaMMme 1o XMMHUA Ha OCHOBE CUCTEMHOTO
NOAX0/Ma K U3YYEHHI0 Yy4yeOHOro marepuaiga U OOyCIIOBJI€HA HCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHUEM 3HAHMHA Ha ONPEICNIEHHBIX TEOPETUUECKUX YpOBHIX. Tak,
B KypC€ OpPraHMYECKOM XMMHH BELIECTBAa PACCMAaTPUBAIOTCS HA YPOBHE KIJIACCUYECKOMN
TEOPHUH CTPOCHUSI OPraHUYECKUX COCAMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX IPEJCTaBICHUNA O CTpOEHUH BeulecTB. CBeieHns 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OHOJOTMYECKU
aKTUBHBIX COEJUHEHMH. B Kypce oOpraHM4eckodl XUMHHM TOJIYYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOINNEr0o OOpa30BaHUsS IEPBOHAYAIIbHbBIC
NPEACTABICHUS] O XHMHYECKOW CBS3M, KIACCU(PUKAUMOHHBIX MpPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKON pEaKIUU.

Ilong HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
TEOPETUYECKUI MaTepuan U (aKkTOJOTUYECKHE CBEACHUS O BELIECTBAX M XUMUYECKOU
peakuuu. Tak, B YaCTHOCTH, B Kypce «O011ast 1 HeopraHu4deckas XMMus» 00y4yaromumes
IIPENOCTABIISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE [EPUOAMYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX U METOHOJOTUYECKUX MO3ULUN, TIIy0Ke MOHATh HUCTOPUYECKOE
U3MeHEeHHe (YHKIMA HTOTO 3akoHa — OT o00O0Omarome g0 OOBICHAIONIEH M
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWKA O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUH, A TAKKE O XUMHUYECKHX PpEAKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
CoJIep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUHU C APYTUMH HayKaMH, PacKpbIBaIOT €€
pOJIb B TO3HABATENBHOW W TMPAKTUYECKON MESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YBaXXEHHsI K MPOIECCY TBOpYECTBA B O0JIACTU TEOPUH M MPAKTUUYECKUX
NPUJIO)KEHUH XHWMHUH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBAThH
UHGOPMAIIMIO U IPUMEHSTDH €€ I TOMOJIHEHUS 3HAHUH, peICHUs] HHTEIIEKTYalbHbIX



U DKCIIEPUMEHTANTBHBIX HMCCIICOBATENBCKUX 3adad. B 1emom copepkanue ydeOHOTO
npeaMera «XuMus» JaHHOTO YPOBHS U3YYEHHUS OPHEHTHPOBAHO Ha (OpMUpOBaHUE
y 00yYaromuxcsi MUPOBO33PEHUECCKOW OCHOBBI I TOHUMaHHS (PrIOCOPCKUX HICH,
TaKuX Kak: MaTepuajlbHOE €JIMHCTBO HEOPraHMYEeCKOTO W OpPraHUYECKOro Mupa,
OOYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, [0O3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS] POTUBOPEUUN MEXKIY HOBBIMU
dbakTaMi M TEOPETHUECKHUMHU MPEINOChUIKAMH, OCO3HAHUE POJM XMUMHH B PELICHUU
HKOJIOTHYECKUX MPOoOJieM, a TakKe MpoOjeM cOepexeHusi YHEPreTUYECKUX PECYpCoB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B murane pemienus 3aav BOCTIUTAHUS, PA3BUTHS M COIMAIM3AIUN O0YUJaIOMIMXCS
MPUHSATHIE MPOTPAMMOM MO0 XUMUHU TOAXObI K OIIPEACICHUIO COACPIKAHUS U IOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHME YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUH,
MMEIONIMX 0a30BOE 3HAUEHUE VISl Pa3IMUHBIX BUIOB JAEATEIBHOCTU: PEIICHUS TPoOJeM,
MOUCKa, aHalin3a U 00paboTku MH(MOPMALIUK, HEOOXOIUMBIX JIJI TPUOOPETEHUS OIbITA
MPAKTUYECKOM U HCCIENOBATENbCKON JIEATENBHOCTH, 3aHUMAIONICH BaXKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CpEJIHEro o0Iiero ooOpa3oBaHus, NPy ONPEIEIECHUN COAEPKATEIbHON
XapakTepUCTUKUA 1eJied U3Y4YeHUs] TMpeIMeTa HalpaBlICHUEM IEPBOCTEIICHHOMN
3HAYMMOCTHU TPAJAUIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUYECKON JCATEILHOCTH YEIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUSI TaKOU
MOAXOJ K ONPEACIICHUIO LIeJIe U3y4eHUs TPEAMETA SIBJISIETCS BIIOJHE ONIPaBJaHHBIM.

CornacHo IaHHOU TOYKE 3pEHHUSI TJIABHBIMU LEISIMU U3YyUYCHUS TTpEAMETa « XUMHUS»
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)KHEHIEH COCTaBISIOIIEH
€CTEeCTBEHHO-HAyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEXKAT KJIFOUEBHIC MOHSTHS,
byHIaMEHTaIbHBIE 3aKOHBI W TEOPUM XWMHUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMupoBaHHE€ U PA3BUTHE TMPEJCTABICHUM O HAYyYHBIX METOJax ITO3HAHUS
BEIIECTB W XHUMHUYECKUX PEaKIUh, HEOOXOIUMBIX JUIsi TPUOOPETCHUS YMEHU
OPUEHTHPOBATHCS] B MUPE BELIECTB M XUMHUUECKUX SIBJICHHM, UIMEIOIIUX MECTO B IPUPOJIE,
B IIPAKTUYECKOU U ITIOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIO/IEHNEeM TIpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMHU.

Hapsny ¢ »TuM coueprkareiibHas XapaKTepUCTUKA IIeed U 3ajad H3ydeHUs
npeaMera B IMporpaMMe Mo XMMHHM YTOUYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBHUH C
HOBBIMU MPUOPUTETAMU B CHCTEME cpeaHero ooémiero obpaszoBaHusi. Ceroans B
MPENoJIaBaHuM XUMUU B OOJBINEH CTEEHH OTHAETCS TPEANOYTCHHE MPAKTUIECKON
KOMIIOHEHTE COJiep>KaHusl 00y4deHUsl, OPUEHTUPOBAHHOM Ha TOATOTOBKY BBIMYCKHUKA



o0mieoOpa3oBaTeIbHOM  OpraHM3alliy, BIAJCIOIMIEro He HabopoM 3HaHUU, a
GYHKIIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CHOCO0AaMH W yMEHHUSMH aKTHBHOTO
MIOJTyYeHUS 3HAHUKM U MMPUMEHEHHSI UX B PEaTbHOM KU3HU IS PEIICHUS MPAKTUICCKUX
3ajad.

B 31Ol cBsA3M mpu HM3ydeHWH MpenMera «XUMHUS» JIOMUHUPYIOIIEe 3HAUCHUE
pUOOPETAIOT TaKUE IIeNN U 3aa9H, KaK:

aganTays OOYyYaloImUXCS K YCJIOBHSAM JIMHAMHYHO Pa3BUBAIOIICTOCS MHUPA,
dbopMUpOBaHNE WHTEIUICKTyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHre Yy 00yUJaIOMUXCsl KIIFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIINN),
UMEIOIINX YHHUBEPCATBHOE 3HAYEHUE IS PA3JIMYHBIX BUJIOB JCATEIHHOCTH: PEIICHUS
npoOieM, TMOUCKa, aHaidu3a ¢ 00paboTkM uHPOpMAIMKM, HEOOXOAUMBIX IS
MPUOOPETEHUS ONBITA JCSITCIBHOCTH, KOTOpasl 3aHMMAeT BaXKHOE MECTO B TO3HAHUHU
XUMHH, a TakXKe IS OICHKH C TO3MIMKA SKOJIOTHYECKON O€30MacHOCTH XapakTepa
BIIUSIHUS BEIIECTB M XUMHUYECKUX IPOIIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENBHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O00YyYaroluXCcs: CIHOCOOHOCTH CAaMOCTOSITEIBHO MPUOOpPETaTh HOBBIC
3HAHHUS TI0 XWUMHH B COOTBETCTBHUHU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOJB30BaTh
COBpEMEHHbIE HH(DOPMAITMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA U aHaTn3a y4eOHOM U HAy4YHO-
MOMYJISIPHON HH(POPMAIIMA XUMHUYECKOTO COACPIKAHUS;

dbopMHpoBaHrWEe W Pa3BUTHE Yy OOYYAIOIIMXCA ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUICHNSI, HAOMIOAAaTeIbHOCTH, COOpPaHHOCTH, AKKypPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TMpH IUIAHUPOBAHWH W TPOBEIACHUU XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yJarommXcs yOSKIEHHOCTH B TYMaHUCTUYECKON HAPaBIICHHOCTH
XUMUHU, €€ BaXHOM pOJM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAIMOHATBEHOTO
MPUPOOTIOIH30BAHUS, TIOTIOJIHEHUSI DHEPreTUYECKUX PECYpPCOB M COXPaHCHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO  OTHOIICHUS
K TpUpOJIE M CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHUS OMBbITA HCIOJIb30BaHUS
MOJIYYCHHBIX 3HAHWHM IS TPUHATHS TPAMOTHBIX PEIICHHH B CHUTYyaIUsAX, CBS3aHHBIX
C XUMHYECKUMH SIBJICHUSIMHU.

[leru w 3amaum  w3ydeHHs] TpeAMEeTa «XUMHUS» TOIYyYWId TOIPOOHYIO
METOJMYECKYI0O HHTepIpeTanuio B pasznene «[lmaHupyemple pe3ynbTaThl OCBOCHHS
MPOrpaMMBbI TI0O XUMHHN», Ojarojgaps yemy 00ecledeHo 4€TKOe MPECTaBICHUE O TOM,
KaKue 3HAHUS M YMEHHUS UMEIOT TPSIMO€ OTHOIICHHE K pealu3aiiil KOHKPETHOMN
nend. B ydeOHOM T1utaHe cpemHero oOIero o0pa3oBaHUS TPEAMET «XHUMHUS
0a30BOTO YPOBHSI BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAy4YHBIE
TIPEIMETHD.

OO1ee YMca0 9acoB, PEKOMEHIOBAHHBIX I H3ydeHus Xumuu — 136
gacoB:B 10 kimacce — 68 yaca (24ac B Henento), B 11 kimacce — 68 yaca ( yac B HEZEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Teoperuyeckue OCHOBbI OPraHUYECKON XUMUHU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE W 3HAYECHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOopus CTPOEHHUS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOKeHUsA. CTpyKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BeleCcTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKHUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenre o KilaccuPUKalMM OpraHUYEeCKUX BemlecTB. HomeHknaTtypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TpUBUAIbHBIC HA3BaHUS BaXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMyu OPTaHUYECKIX BEIIECTB M MaTepHaliaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHUYEeCKUX BEIEeCTB, HAONIOJIECHUE U OIUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NpOCTEUIINe
MPEJCTABUTENIN AJIKAHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
rOpeHusl), HaXOXKJACHUE B MPUPOJIC, TTOTYyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUW psii. ODTUIEH U MPONUIECH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUd, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wMetunOyragueH-1,3. CcTpoeHHE, BaKHEHIIIHEC
XUMUYECKHE CBOMCTBAa (peakuusi mnojauMmepusanuu). llomydeHne CHHTETHUYECKOTro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MPOCTEUIINHN MPEJCTAaBUTETh aTKMHOB: COCTAaB, CTPOCHHE, (M3MUECKUE U XUMUUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUsN),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHune, GU3NYeCcKue U XUMHUUECKHUE CBOMCTRA (peaKIuu
raJIoreHUPOBAaHUS M HUTPOBAHMS), TOJy4YeHUE W TNpuMeHeHue. Toayon. cocmas,
cmpoenue, @uauyeckue U Xumuieckue CoUCmed (peakyuu 2an02eHUpo8anus U
HUMPOBAHUsL), NoaydeHue u npumererHue. TOKCUYHOCTb apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAAMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

' Kypcuéom B TeKCTe BBIICICHB ODIEMEHTBI CONCPKAHMS Y4eOHOTO MaTepHana, KOTOpbIe H3y4aroTcs
B O3HAKOMHTEIHLHOM IIAHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3ynsTaToB ocBoeHuss ®OII COO
Ha 6a30BOM YPOBHE.



IIpupoaHbIE HCTOUYHUKH YII€BOAOPOAOB. IIpupoaHblii ra3 U NOMyTHbIE HEPTAHBIE
ra3el. Hetpb u e€ mpoucxoxaenne. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMuYECKUM, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, HUX
IPUMEHEHUE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Hepb»
U «Yroib», MOJCIMPOBAHUE MOJEKYI YIIEBOAOPOJOB U TajlOr€HOMPOU3BOJIHBIX,
MIPOBE/ICHNE MPAKTU4YECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYCHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucsiopoacoaep:kanue opranndeckue coeJuHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOM: CTpOeHUe, (PU3NIECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBeKa.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaJUIAMH, KadeCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHnenue
[JIMIIEPUHA U ATUJICHTIIUKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHvl. opManbaerui, aleTaibIerua:; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBa (pEakIMM OKHUCIEHUSI U BOCCTAHOBJICHHS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u Xumudeckue c8ouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHas M YKCyCHas
KHCIIOTBI: CTpOeHUE, GU3UICCKHIE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIIHE /IS Ki1acca
KUCJIOT, peakuusi d3Tepudukaiuu), MoiaydyeHue u mnpuMeHeHue. CreapuHoBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxaple 2QUPHl KaK MPOU3BOJHBICE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, AU- W TIOJUCAXApPUIIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3udYecKre
U XUMUYecKkue cBoicTBa (B3amMmojeicTBue c rtuapokcuaom wmeau(ll), oxucrnenue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpOKEHUE TIIOKO3bI),



HaxXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ouonornueckas poib. Dotocunres. Opykro3a
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmiono3a Kak MpupoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalleHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHUPTOB (B3aMMOJCHCTBUE TNIMIEPHUHA C THUAPOKCHUIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(ll), B3aumopeiicTBue Kpaxmana € HOJIOM), TPOBEICHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Brruncnenns mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYeCTBa
HMCXOJHOTO BEIIECTBa MM TMPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcojepxalue Oprannyeckne coeJuHeHus

Amunvl. Memunamun u QHUIUH: COCMAs, CMpoeHue, uuyeckue u XUMU4ecKue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHWYecKhe coeauHeHus. Duzndeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkum kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHms. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIepUMEHTAJIbHbIE METOAbI H3yUYeHHS BellleCTB U UX NMpeBpalleHui
HaOnronenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPY HarpeBaHMHM, [IBETHHIC PEAKIIMHU OCITKOB.

BroicokoMosieKyJIsIpHbIE COeTUHEHH S

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENCHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnoitti u cunmemuueckue xkayuyku (6ymaouenosulil, XJI0PONPEHO8blll U
uzonpenosvlii). Bonoxna: namypanvhvie (xaonox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).



JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3uaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4JyKOB.

MexnpeaMeTHbIe CBSI3H

Peasmm3annst MeXIpEeOIMETHBIX CBSA3€H NPU H3YYEHUM OPraHUYECKOW XUMHUU
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFOLIUMXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, THIIOTE34a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®u3uka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPIeTHUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (pU3MUYECKue
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(GoTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOIMAeMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: NMUUIeBblE€ MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckas cucTeMa XWMHYECKUX DJIEMEHTOB
A.N. MenneneeBa. Cs3p mnepuoanueckoro 3akoHa H Ileproguyeckoil CHCTEMBI
xuMmudeckux 3yemeHToB /.M. MeHnneneeBa ¢ COBpEeMEHHON TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJsIipHAasE W TIOJsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENbHOCTh. CTeNeHb OKHUCIeHHs. VIOHBI: KaTHOHBI
Y AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUA. 3aKOH IMOCTOSIHCTBA



COCTaBa BeLIECTBA. THUIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIA KPUCTAININYECKON PEIIETKH.

[TonsiTe 0 MUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUTOUIHBIE pacTBOPBL. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE.

Krnaccudukanus HeopraHnueckux coeAnHeHuid. HoMmeHkaTypa HeopraHu4ecKuX
BeulecTB. ['eHeTnyeckass CBs3b HEOPraHMYECKUX BEIIECTB, NPHUHAUICKAIIMNX K
Pa3IMYHBIM KJIacCaM.

Xumnyeckas peakuus. Kinaccudukanus XuMU4eCKMX peaklMid B HEOPTraHUYECKOM
U OpPraHM4ecKOoW XMMMH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPALICHUS] SHEPTUN IPU XUMHUECKHUX PEaKIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3NIU4YHBIX (akTopoB. OOpaTUMble
peakuuu. XuMudeckoe paBHoBecue. PakTopsl, BIUAIOIINE HA COCTOSHUE XUMUYECKOTO
paBHOBecus. [Ipuniun Jle [larense.

OnexTponutuyeckas auccounanus. CunbHble U cialOble snekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHasl, HEUTpalibHad, ieno4Has. [lonsamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux geujecms.

OKHCIIUTENTEHO-BOCCTAHOBUTEINIbHBIE ~ peakuuu. [lowamue 006  snekmponuze
pacniaeos u pacmeopos coel. llpumenenue snekmponusa.

JKCNepUMEHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

Hemouctpanust Tabmun «llepuonuueckas cucreMa XUMHUUYECKUX — DJIEMEHTOB
.. MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOJIIOJCHUE
U OMUCAaHWE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE TEPOKCUIA
BOJIOPOJa B INPUCYTCTBHM KaTalau3aTropa, OINPEACIEHUE Cpeldbl PAaCTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBLHOTO WHIMKATOpA, PEaKlUd MOHHOTO OOMEHA), MPOBEICHUE
MPaKTUYECKON paboThl «BnusHue pa3audHbiXx (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3a1a4n
Pacué€thl 110 ypaBHEHHSIM XUMHUYECKUX PEAKIHUH, B TOM YHCJIE TEPMOXHUMUYECKHUE
pacu€Thbl, pacu€Thl C UCIOJIH30BAHUEM MTOHATHUS «MACCOBASI AOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Tlonoxenne HemeraimioB B llepuogmueckon cHUCTEME XMMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DHU3nNYECKHE CBOICTBA
HEMETAJUIOB. AJUIOTPOINMS HEMETa/UIOB (Ha MpUMEpe KUciaopoja, cepwl, pocdopa u
yriepoaa).

XUMHUYECKUE CBOMCTBA BaXXHEHIINX HEMETaUIoB (TaJIOTEHOB, CEpbl, a30Ta,
dbocdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUM (OKCHIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUH ).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUMU.

Meramnsl. Ilonmoxenune weramnoB B llepuoanueckor cHUCTEME XUMMYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UEK aTOMOB



merawioB. OOmme  ¢usmdeckue cBoictBa MerauioB. CrulaBel  METaJUIOB.
DIIEKTPOXUMHUYECKHUI Pl HANPSIAKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJIJIOB (HATPpUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumst om kopposzuu. IIpuMeHeHrEe METaJIIIOB B OBITY M TEXHHUKE.

JKCNepUMeHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX NMpeBpaleH il

N3yuenue xoimekuuu «MeTallibl U CIUIaBb», 00pa3lioB HEMETAJUIOB, pEIICHHUE
DKCIIEPUMEHTAJBLHBIX 3a/Ja4, HaONIOACHUE U OINKMCAHWE JIEMOHCTPAIMOHHBIX U
7a00PATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATFOMUHUSI C PACTBOPAMU KUCIIOT
U 1IeJI0Yel, KaYeCTBEHHBIE PEaKIIMM Ha KATHOHBI METAJIOB).

PacuéTHble 3agaun

Pacuétel maccel BemiecTBa WM OOBEMA Ta3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAcCe WM 00BhEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB, PAaCUEThI
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB
UMeeT IPUMECH.

XuMHUSA M )KU3Hb

Ponp xumMum B o00ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U IHILEBOU
0€3011acCHOCTH, Pa3BUTUU MeIUIMHBIL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEILIECTB
U XUMHAYECKUX PEAKLIUMN.

[IpencraBiaenuss 00 OOMMX HAYYHBIX NPUHLHUIAX MPOMBIIUIEHHOTO IMOJTY4YEHHUS
BAKHEMIINX BEIIECTB.

UYenoBek B MUpE BELIECTB M MAaTEPUAJIOB: BAKHEWUIIINE CTPOUTENBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE ~ MaTE€pHUaJIbl, KPAacKH, CTEKJIO, KepamukKa, MaTEepUAIIbI
JUTS JIEKTPOHUKU, HAHOMAaTEPHUAJIbl, OPraHMYECKUE U MUHEPaAIbHbIE YAOOPEHHUS.

XAMHUSL M 370POBbE YEJNOBEKA: IMPAaBWIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX
npernapaToB, IpaBuia O€30MaCHOIO HUCIOJb30BaHUS MpEnapaToB OBITOBOM XUMUU
B [IOBCEIHEBHOM KU3HHU.

MexknpeaMeTHbIE CBA3U

Peanuzanus MeXnpenMeTHBIX CBA3€H MPU M3YYCHUHU OOIIeld U HEOPraHHMYeCKOU
xumMud B 11 Kacce OCyIecTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSATHUW, TaK W TOHSITUM, SBISIOMIMXCS CHUCTEMHBIMU JI OTACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (DAKT, TUMOTE3a, 3aKOH, TEOpHsl,
aHaMM3, CHUHTE3, Kiaccu(duKaius, TEPUOJUIHOCTh, HAOMIOACHUE, DSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, SHEPTUsl, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOT,
PaOaKTUBHOCTh, MOJIEKYJa, JHEPTETUYECKHN YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CAUHUIIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kimerka, opraHu3M, 3KOCUCTEMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,



BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpaNbl, TOPHBIE MOPOJIBI, TMOJE3HBIE MCKOIMAaeMble, TOIUIHBO,
pecypchl.

TexHnomorus: XWMHYECKash MPOMBIIIICHHOCTh, METALUTypIHs, TPOU3BOJACTBO
CTPOUTENBHBIX ~ MAaTEpPHAJIOB, CEIBCKOXO3SHUCTBEHHOE  IMPOM3BOJICTBO,  IHIIIEBAS
IIPOMBIIIJICHHOCTD, (dapmareBTHYCCKAS IIPOMBIIIJICHHOCTD, IIPOU3BOICTBO
KOCMETHYECKHX  TpernapaTroB, TPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTEepHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBamBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOITUMUCS
OporpaMM CcpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbiM). HayuyHo-MeTonn4yeckol OCHOBOM Il  pa3palOOTKH  IUIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IIPOrpaMM CpeAHEro o0miero o0pa3oBaHus ABISETCS CUCTEMHO-
NEATEIbHOCTHBIN OIXOI.

B coorBeTrcTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM TIOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHAIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYILUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOM IEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UEaJaMU POCCHICKOTO
Ipa)1aHCKOI0 00I1leCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMUS,
CIIOCOOCTBYIOLIIMMHU TMPOLECCaM  CaMOMO3HAHUSl, CAMOPAa3BUTHSI M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O0YyYaIOLIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXKaroT
c(OPMHPOBAHHOCTh ~ OMbITAa [O3HABATEJIbBHOW M  MPAKTUYECKOW JESTENbHOCTU
oOyyaromuxcs Mo peajn3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH MPH CO3JaHUU YUCOHBIX
NPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIBHBIX 3a/1a4, BBIMOJHECHHH XHUMHUYECKHX
9KCIEPUMEHTOB,;

CIIOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTUBbI, HAMCPCHU, JIOTUKY U apI'YMCHTBI



JPYTUX MPU aHAJIM3€ Pa3IMYHBIX BUAOB YU€OHOU NESTENbHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHHUS

IICHHOCTHOTO  OTHOILICHUSI K HCTOPUYECKOMY W  HAydyHOMY  HaCJIECIHIO
OTE€UYCCTBECHHOMN XUMUHU;

YBOKEHUSI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHECHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHKECHUS HAYKH €CTh pPEe3yJIbTaT
JUTUTEIBHBIX HAOIO/ICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U NMPAKTUKOB;

WHTEpECa W IO3HABATEIbHBIX MOTHMBOB B IMOJYYEHUHM WU TOCJIEAYIOIIEM aHAIU3e
nH(OPMAITUH O TIEPEIOBBIX TOCTIKCHHSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICGHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMU,
Y IPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U ITOCTYIIKM CBOMX TOBAPHUIIEH C TTO3ULIUHI
HPABCTBEHHBIX U IMPABOBBIX HOPM W OCO3HAHME ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) popmMupoBaHHuA KYJIbTYPHI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U 0€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U TMCUXHUYECKOMY
3I0POBBIO;

coONo/IeHns MpaBwil 0O€30MaCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HHU JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUs);

5) Tpy/0BOr0o BOCTIMTAHUS :

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0OBATEIbCKOM eI TEIbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTUYECKUX 3a]ay COLUaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO Tpodeccuii  pa3nmyHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU OOpa30BaHUA,
Oynymeid mpodeccuu W pealu3aliil COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) IK0JIOrMIecKOro BOCIIMTAHMA:



HKOJIOTMYECKH II€JIECOO0Pa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHMKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

MOHUMAHUA TJ00AJbHOIO XapakTepa JKOJOTUYECKUX MpoOsieM, BIUSHUSA
HDKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOJHOM Y COLMATILHOM CPELBI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOIOIIOIb30BaHHS;

AKTUBHOI'O HEIPUATUS ACHUCTBHUM, NMPUHOCAIIUX BPEH OKPYKAIOUIEH IPUPOIHOU
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTMYECKUE IOCHEICTBUS
IIPEANPUHAMAEMBIX IEHCTBUM U PEJOTBPAILATD UX;

HAJIM4YMSL PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJBTYpBI,
ONBITA JIESATENBHOCTH SKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA
UMU B M03HABATEIHHONW, KOMMYHUKATUBHOW U COIMAIIBHON MPAaKTHKE, CIOCOOHOCTH H
YMEHMSI aKTUBHO IPOTUBOCTOSTH UACOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B (hOPMUPOBAHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO  MPEJICTABICHUS
00 OKpYy’KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuH Mpo0JIeM COXPAHEHHS PUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW IIUBWJIM3ALINY: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW pOJIU B CO3JaHUM HOBOW 0Oa3bl
MaTepUAIbHOW KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTCTUUCCKOM, TTUIIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTHUH MEAMIIMHBI, 00CCIIEUCHUH YCJIOBHM YCIEUIHOTO TPyJa M IKOJOTHYECKU
KOM(pOPTHOM >KU3HU KaXkJA0T0 YjieHa 00IIEeCTBa;

€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUS CYIIHOCTH METOJOB IMO3HAHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCMOJb30BAaTh IMOTy4aeMbIe
3HAHMS JUISI aHAIW3a U OOBSICHEHUS SBJICHHM OKPYXKAIOIIErOo MUPA U TTPOUCXOSIINX
B HEM HM3MEHEHUH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJIFOUCHHSI HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHMUYECKHE 3HAHUS IS PEIICHMUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM eI TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pas3MyHbIX cdepax NpodecCHOHATBHON
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3ynbTaThl OCBOCHUS YUEOHOT 0 IIpeaMeTa « XMMUS» Ha YPOBHE
cpenHero oo01ero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaIoIIUe
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELUPUKY METO/I0B IIO3HAHMSI, UCIIOJIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPHUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHUs, UCCIIeIOBaHUE,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHblE Yy4eOHbIE JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
pEryisTUBHBIE), obecneunBaromye (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIIbHbIE YUeOHbIEC EHCTBUS B IO3HABATEIBLHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHble pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBble JJoruueckue a1ecTBHA:

CaMOCTOSTENIbHO (OPMYJIUPOBATh U AKTYAJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICATEIIBHOCTH C IMTOCTABJICHHBIMU LIEJISIMU;

WCTI0JI30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI TIOTUYECKOTO MBIIUICHUS — BBIACATh
XapAKTEPHbIC TNPU3HAKU TMOHSATHM W YCTAHABJIMBATH HUX B3aMMOCBSA3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS U KPUTEPUH IS KIACCH(UKAIIMU BEIISCTB M XUMHUYCCKUX
peaKkuui;

YCTAHABIUBATh  NPUYMHHO-CIIC/ICTBEHHBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE pacCyXAeHus (MHIAYKTHUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMbBIX SBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATh B TPOLECCE MO3HAHUA, WCIOJB3YEMblE B XHUMHHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIECIIH, ITPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK
(cumBOJI) BJeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XUMHUUYECKOW PEaKIuu —
P PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XAPAKTEPHBIX ITPU3HAKOB H3Yy4aeMbIX



BCIICCTB U XUMHUYCCKHUX peaKuHﬁ.

ba3oBble uccienoBare/ibCcKkue 1eHCTBUSA:
BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O TO3HAHMS BEIIECTB U XUMUYECKHUX PEAKIINIA;
(bopMyIHpOBATH 1IEJIM U 33a]1a4M UCCIIEIOBAHUS, UCIIOIB30BATh MTOCTaBICHHBIC U
CaMOCTOATEIFHO CHOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS H
OCHOBBI JUIsl (JOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TJIAHUPOBAHUS U MIPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HAOJII0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMYyIupoBaTh OOOONICHHS U
BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

IpPUOOPETATH OIBIT YYCHUYECKOM MCCIIeIOBATENBCKON U MPOEKTHON JESTEIHHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Pabora ¢ undpopmanumeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4dHO-NOMYJsIpHas
JUTEpaTypa XMMHUYECKOIO COAEpKaHUs, CIpaBOYHbIE MocoOus, pecypcsl HTEepHETA),
aHaJIM3UPOBaTh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYNUBOCTH;

(opMyIHpPOBATH 3aMIPOCH] U PUMEHATh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popMauu, HEOOXOUMOM /17151 BBITIOJHEHUS YY€OHBIX 3a/1a4 ONPEACIEHHOTO TUIA;

npuodpeTaTh  ONBIT  HMCHOJb30BAaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMAIbHYIO (DOpMY TIpencTaBieHUs WHOOpMaIUu
(cxembl, rpaduKy, TUarpaMMBbl, TaOIHUIIbI, PUCYHKHU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAYECTBE CPEACTBA MPU pabdOTe C XUMHYECKOU
uH(pOopMaIUe: IPUMEHATh MEXIPEIMETHBIE (PU3NUECKHE U MAaTEMATUUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

3a/laBaTh BOMPOCHI TIO CYIIECTBY OOCYXXJaeMOW TeMbl B XOJAE€ Juajora
W/WIW  JUCKYCCUHM, BBICKAa3bIBaTh WJICH, (HOPMYIUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEIJI0KEHHON 3a1a4H;

BBICTYIIaTh C TMPE3CHTALIMEW pE3YJbTATOB ITO3HABATEJIILHOU JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBINOJIHECHUU
XUMHUYECKOTO DJKCIEPUMEHTA, MPaKTUYECKOW pabOoThl MO WCCIECIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealM3aIlMi y4eOHOTO MpoeKTa W (OPMYIUPOBATH BHIBOJBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IyTEM COTJIACOBAHUSA MO3ULHUMU B XOJIE



oOCyXIeHHsI 1 OOMEHa MHEHUSMH.

PerynsitTuBHble YHUBepCaJibHbIe Y4eOHbIE HeHCTBUS

CaMOCTOSITEJIbHO  IUTAHUPOBAaTh M OCYILECTBJIATH CBOIO  I103HABATEJbHYIO
NesITeIbHOCTh, OmIpeAenss e€ Ielu U 3aJauyd, KOHTPOJIMPOBAaTH U IO Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aJITOPUTM JCHCTBUM MPH BHITOJTHEHUH
y4eOHBIX M HCCIEA0BaTEIbCKUX 33/a4, BEIOMpaTh Hanbomnee 3PPEeKTUBHBIN c1Oco0 uX
peleHus ¢ y4€ToM MOIY4YeHHUsI HOBBIX 3HAHUN O BEIIECTBAX M XUMHUYECKUX PEaAKLIUsIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH [EATENIbHOCTH Ha OCHOBE CaMoaHalu3a |
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XHMHsD OTPaKaloT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAYYHOW KapTHUHBI MUPA, POJIM XUMHUH B MO3HAHUH SBJICHUN TPUPOJIBI, B GOPMUPOBAHUHU
MBIIUICHAS] ¥ KYJIbTYpPbl JUYHOCTH, €€ (DyHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM
JUISL PELIeHUs] TPAaKTHUYECKUX 3a7ad U DKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHUS
K CBOEMY 3/I0POBBIO U TIPUPOTHOM CPEJIE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIOJIATAt0IINE
NOHATHUA (XUMHYECKUN SJIEMEHT, aTOM, JJIGKTPOHHAas 00O0J0YKa aTroma, MOJEKyJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpaliéHHas ), MOJb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YTIIEPOTHBIN
cKeneT, GyHKIIMOHAIbHAS TPYyIIa, paJuKall, H30MEepHsl, H30MEPhI, TOMOJIIOTUYECKUH Psi,
TOMOJIOTH, YIJIEBOJAOPOJIbI, KHUCIOpPOJI M a30TCOAEpXkalllue COECTUHEHHs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUH U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUHU; MUPOBO33pPEHUECKHE 3HAHUS,
JeKaliie B OCHOBE MOHUMAHMS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosIOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHHMH M O€30MacCHOM
UCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH
JIESITEIbHOCTH YE€JI0BEKa,

cOPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHblE NPU3HAKU MOHITHH,
yCTaHaBIMBaTh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME  MOHSATHS
IIpU OMMCAHUU COCTaBA, CTPOEHUS U MPEBPALLEHUIN OPraHNYECKUX COCTMHEHU;

cOpPMUPOBAHHOCTH ~ YMEHHMHM  HMCHOJB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUIS COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOMN) hopmyIt
OpPraHUYECKUX BEIIECTB W ypAaBHEHWH XMMHUYECKUX PEaKIUi, U3rOTaBIUBATH MOJICIH
MOJIEKYJl ~OpPraHMYECKHMX BEUIECTB I WUIIOCTPAUMU HUX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUS;

cOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMICKHOCTh HU3YYCHHBIX
OpPraHUYECKUX BEILECTB MO UX COCTaBY UM CTPOCHMIO K ONpEAENIEHHOMY Kjaccy/TpyImie



COCIMHEHUN  (YTJIeBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpX allue  COEIUHEHHUS,
BBICOKOMOJICKYJISIPHBIC COCAMHCHMS), JaBaTh WM Ha3BaHUS ITI0 CHUCTEMAaTHYECKOU
nomenkinarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HA3BaHHS OTACIbHBIX
OPTraHUYECKUX BEIIECTB (ITHIICH, TTPOITIIICH, alleTIIICH, STHJICHTIINKOIb, TIIUAIIEPUH, (PEHO,
dbopmanberui, areTalbIeru, MypaBblUHas KHUCJIOTa, YKCyCHasi KUCJIOTa, OJEHMHOBAs
KHCIIOTa, CTEapUHOBAs KUCIIOTA, TIII0K03a, (PPYyKTO3a, Kpaxmall, IeJUTI0I03a, TIULUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENEISATh BUIbI XUMUYECKOM CBSI3U B OPraHMYECKHUX
COEJIMHEHUSX (OJJMHAPHBIC U KPATHBIC);

cOPMUPOBAHHOCTL yYMEHHUSI TMPUMEHATH TMOJOXKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemectB A.M. bytiepoBa misi 0O0BsICHEHUS 3aBHCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHAE CBOMCTBA THUITMYHBIX MPEACTABUTEIICH Pa3TUYHBIX KJIACCOB OPTaHMYECKHUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJIb, TJIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIIOKO3a, KpaxMall, IEJUTI003a, aMUHOYKCYCHAs
KHCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHUX PEAKITUN C HCTIOIB30BAHIEM CTPYKTYPHBIX (POpMYIT;

c(hOPMHUPOBAHHOCTh YMCHHS XapaKTEpU30BaTh HWCTOYHHKH YTJIEBOJIOPOIHOTO
ChIpbsl (HE(Th, MPUPOIHBINA Ta3, yroyib), CIOCOObBl MX MEpepabOTKH U MPAKTUUECKOe
IPUMEHEHUE TIPOYKTOB TIEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHU I TPOBOIUTH BIYUCICHUS 110 XUMUYECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJHMYECTBA WMCXOMAHOTO BEIIECTBA WM TMPOIYKTAa PEAKIHH TIO0
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX  BEIIECTB
WM TIPOAYKTOB PEAKITHH );

c(hOpMHUPOBAHHOCTh YMEHHUM BIIQJETh CHCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAyYHOTO MO3HAHMS, UCTIOJIb3YeMbIX B XUMUH MPU U3yYCHUU BEIICCTB U XUMUYCCKUX
ABJICHUN (HAOMIOZCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIh30BaTh
CUCTEMHBIC XUMUYCCKUE 3HAHUS ISl TIPUHSATHS PEIICHUH B KOHKPETHBIX KU3HCHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTHh YMEHHI COOJIIOAATH PaBUJIa TMOJb30BaAHUS XUMHYECKOU
MOCYJION U TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBUiIa OOpaIIeHUs C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

chOPMHUPOBAHHOCTh YMEHHMM TUIAHUPOBATh W  BBIMOJHATH  XUMHYECKUUN
OKCIIEPUMEHT (TIPEeBpAIlEHUsT OPTaHWYCCKUX BEIICCTB MPHU HArpeBaHWH, ITOTYYCHHUE
ATWICHA W M3yYCHHUE €T0 CBOWMCTB, KAUECTBCHHBIC PEAKIIMU OPTaHMYECKUX BEIIECTB,
JieHaTypanus OCIIKOB TIPY HArpeBaHWM, IIBETHBIC PEAKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKU O€30MMaCHOCTHU MPHU OOPAIIEHUHU C BEIIECTBAMU U JTa00OPATOPHBIM
000OpyZI0OBaHUEM, TPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMMCH YPaBHEHUH COOTBETCTBYIONINX pEaKIMil U (hOPMYJIUPOBATh BBIBOJIBI HA OCHOBE
ATUX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIU3UPOBATH  XUMHUYECKYIO



MH(pOPMAIMIO, OJYyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMALH,
WHTepHeT U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUiIa 3KOJIOTHUECKH 1IEJIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B LIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIE
OpraHu3Mbl ONPEAEIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIc nokazatens [TIK,
NOSICHATh HAa MpPHUMEpPax CHOCOObl YMEHBIIEHUS W MPENOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi € OTPaHUMYEHHBIMH BO3MOYKHOCTSMHU 3/0POBbS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/JAaX II03HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

U CIENBIX M CIA0OBUIANIMX OOY4YarOIMXCsS: YMEHHUE HCIOJIB30BaTh PEbedHO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias U HEOpPraHUYEeCKass XUMUSD)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SBJICHUW NOPUPOJIBI, B
GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPbl JIUYHOCTH, €€ (DYHKIIMOHATBLHON IPAMOTHOCTH,
HEOOXOMMON MJI1 PEIICHUS MPAKTUYECKUX 3a7ad U SKOJOTMUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOM CpELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPast BKJIIFOYAET: OCHOBOIOJIATAIOIIINE
HMOHATHA (XUMHUYECKHI 3JIEMEHT, aTOM, HM30TON, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIIU
aTOMOB, VIOH, MOJIEKYIa, MOIJIb, MOJIIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJIEHTHAas,
MOHHAs, METAJJIMYECKAs, BOJAOPOAHAS ), KPUCTAJUIMYECKAs PEIIETKA, TUITbI XUMUYECKUX
pEaKUnii, pacTBOP, JIECKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTUUECKAS AUCCOLMALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM pEakIuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS IJICKTPOJIUTHYECKONW JIUCCOLMAIIUH,
nepuoanuecknit 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHsSI MacChl BELIECTB, 3aKOH
COXpaHEHUSI U TMPEBPAIECHUS DHEPTUHU MPU XUMUUYECKUX PEAKIIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIU€e B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHMS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MTaCHOM HCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIICCTB B OBITY U IPAKTUYECKOM JACATEIHPHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTepHbIC TPU3HAKU TIOHSATHH,
YCTAHABIMBAaTh MX B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME IIOHSTUS TPH
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XHWMHUYECKYIO CHUMBOJUKY IS
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIINA, CUCTEMATHIECKYIO



Homenknarypy (IUPAC) wu TpuBHMajgbHBIE Ha3BaHUS OTACIbHBIX HEOPraHUYECKHX
BEIIECTB (yrapHbI ra3, YIJIEKUCIBIA a3, aMMHUaK, raméHas H3BeCTb, HeraméHas
U3BECTh, MUTHEBAS COJIA, IUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHCIICHHUS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU CBSA3U
(koBaJieHTHasi, MOHHAsl, METAJNIMYeCKas, BOJOpPOAHAs) B COCAMHEHMSX, THII
KPUCTAJUIMYECKON PelETKH KOHKPETHOTO BelllecTBa (aATOMHasi, MOJICKYJIIpHAsi, HOHHAS,
MeTaJJTUYECKas ), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJICKHOCTh HEOPTAHUICCKUX
BEIIECTB IO HX COCTAaBy K OMNpEIEIEHHOMY KiacCy/Tpymme COeIWHEHUH (IpOoCThIe
BCII[ECTBA — METAUIBI M HEMETAJUIbI, OKCHIbI, OCHOBAHHS, KHCIOTHI, amM(pOTEPHBIC
TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHH pPAaCKpBIBATh CMBICI Tepuoandeckoro 3akona J[.H.
MenaeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOLIYIO, OOBACHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHUE aTOMOB
xuMuueckux dyeMeHToB 1-4 mnepuonoB Ilepuoguyueckoil CHCTEMBI XUMHYECKUX
anemeHToB .M. MenpeneeBa, HCIONb3ys MOHATUSA «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIHY,
(QHEPTreTUYECKUE YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWMCTB
XAMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHN IO mepuojaMm U rpynmnam llepuomnueckon
CUCTEMBI XUMHUUYECKUX 3eMeHTOB [[.11. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKUE
CBOMCTBA  HEOPTraHUYECKUX  BEIECTB  PA3JIMYHBIX  KJIACCOB,  TMOJTBEPKIATh
CYIIECTBOBAHME T'E€HETUYECKON CBA3M MEXIYy HEOPraHUYECKUMH  BEIIECTBAMU
C IOMOLIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

chOPMHUPOBAHHOCTh yYMEHHUS  KJIACCU(PUIIMPOBATh  XUMHUYECKHE  pPEaKIuu
M0 Pa3jIUYHbIM TMPU3HAKaM (YUCIYy M COCTaBy pPEarupyroliux BEIIECTB, TEMJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peakliy, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUN COCTABJIATh YPABHEHUS PEAKIMM Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, yYWTHIBAs YCJIOBHS,
IIPU KOTOPBIX ATU PEAKIIMU UIYT JI0 KOHIIA,;

cOOpPMHUPOBAHHOCTh ~ YMEHUM  TPOBOAWTH  PEaKIUu,  MOJTBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMUHBIX HEOPTaHUUECKUX BEIIECTB, PACIIO3HABATH OMBITHBHIM
MyTEM MOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOpPMHUPOBAHHOCTh ~ yYMEHUW  PACKpBhIBATh  CYIIHOCTh  OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEACTBOM COCTABIICHHS JIEKTPOHHOTO OanaHca ITHX
pEeaKUunii;

c(OPMHUPOBAHHOCTh YMEHUW OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaknuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHHS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aencTBus (mpunuui Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPHU30BATh XHUMHYECKHUE MPOIIECCHI, JICHKAIIHIEC
B OCHOBE MPOMBIIUIEHHOTO TMOJYy4YEHUSI CEPHOM KHUCIOTHI, aMMHaka, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
po0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCICHUS C HCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 dexra
PEaKIUHU Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEILIECTB, MPEBPALCHHS U COXPAHECHUS
SHEPIUH;

c(hOpPMHUPOBAHHOCTh YMEHUW COONIOAATh MpaBWiIa ITOJIb30BAHUS XUMHUYECKON
MOCYJIOM U JTaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa 0OpaleHHs ¢ BEIECTBAMU
B COOTBETCTBUU C HHCTPYKITUSIMU T10 BBITIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHUX OTIBITOB;
c(hOpMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(pa3ioxkeHue MEePOKCH/Ia BOJIOPOia B MPUCYTCTBUU KaTaau3aTopa, ONpeeiICHUE CPEebl
pPacTBOPOB BEMIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHIWKATOPA, BIUSHUE PA3JIMYHBIX
GbakTOpoB Ha CKOPOCTh XHMHYECKOM peakiliy, peakluu HOHHOTO OOMEHa,
KaueCTBEHHbIC pEaKIuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HAa KATHOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «Metamis» u «HemeTtamibny)
B COOTBETCTBHUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH IIPU OOpAIlleHUH C BEUIECTBAMU U
7a00paTOpHBIM  OOOpY/IOBaHWEM,  NIPEACTaBIATh  PE3YyJbTaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opmMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aQHAJIU3UPOBATH  XUMHUYECKYIO
uH(bOpMaIMIO, TIONydYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIuu, MHTepHET U IpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBUIIa SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXaloIIed NPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTH BO3JACHCTBUA HA KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHMMAas cmbicha nokazarens [IJIK, moscHATh
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

Uit OOyYaromIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBbS: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CJIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BaTh Pesibe(HO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 1uist 3anucu XuMU4IecKux GopMyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaunmenoBanue KomuuectBo OCHOBHBIE BUIBI IEATEIbHOCTHA
1/ pa3aesoB U TEM qacoB [IporpammHoe conepkanue oOy4Jaronmxcs

y4eOHOro IpeaMeTa

Pa3nen 1. Teoperuyeckne 0CHOBBI OPraHU4YecKOd XUMUH

11

IIpeamer
OPTraHUYECKOU XUMHH.
Teopus crpoeHus
OPraHUYeCKHUX
COE€IMHEHUN

A.M. bytnepoBa

7

[IpenMeT opraHn4eCcKOr XUMHHU:

e€ BOSHUKHOBEHUE, Pa3BUTHUE U
3HAQYEHHE B IIOJIY4CHUHU HOBBIX BEIIECTB
U MaTepuasioB. Teopus cTpoeHUs
OpPraHMYECKUX COCAUHEHUN

A.M. byrneposa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHble (hOpMYIIbI
OpraHNYEeCKHX BelecTB. ['omomorus,
u3oMepus. XUMHUYECKast CBA3b

B OPraHUYECKUX COCIUHEHUAX: KPaTHbIE
CBS3U, G- U TT-CBS3H.

[IpencraBienue o kaaccupuKaluu
opraHnyeckux emects. HomeHnknarypa
OpraHUYEeCKUX COCIUHEHUN
(cucremaTnyeckas) U TpUBHAJIbHBIE
Ha3BaHMS BAKHEUIINX MTPEICTABUTENCH
KJIACCOB OPraHUYECKUX BEILIECTB.
IKCNepUMeHTATbHbIE METO/AbI

H3Yy4YeHHs BeleCTB U X NPeBPALeHUI:

PackppiBaTh CMBICIT H3y4aeMBbIX
MOHSTUH (BBISIBIIATD UX XapaKTEPHbIE
IIPU3HAKH ), YCTAHABIUBATh UX
B3alMOCBS3b.

[TpuMeHATH MOI0KEHHSI TEOPHH
CTPOEHHUS OPraHUYECKUX BEILECTB

A. M. bytnepoBa miis 00bsICHEHUS
3aBHCHMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUS.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY
JUISl COCTaBIIEHUS MOJIEKYJIIPHBIX 1
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIEHHON) POpMYIT OpraHUYeCKUX
BELIECTB.

Omnpenenars BUbl XUMUUYECKOU CBA3U
(oquHapHBIE, KpaTHBIE) B OPTaHUYECKUX
COEJITMHEHUSX.

PackpeiBath posib OpraHM4eCKON XUMUH

B IIPUPO/JIE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazgeny 7
Pa3znen 2. YrieBoaopo/bl
2.1 | IlpenenvHbIC 5 AJIKaHBI: COCTaB U CTPOECHHUE, PackpbIBaTh CMBICT U3y4aeMbIX
YTIEBOAOPOABI — rOMOJIOTUYECKUH psifl. MeTaH U 3TaH — MOHATHUH (BBISBIISITh UX XapaKTePHBIC
aJIKaHBI MPOCTEUIINE PEICTABUTENN AJTKAHOB: MPU3HAKH ), YCTAHABIUBATh UX
COCTaB, XUMHUYECKOE CTPOEHHUE, B3aUMOCBSI3b, HCIIOJIb30BATh
bu3nUecKne 1 XMMHYECKHE CBOMCTBA COOTBETCTBYIOIIHE MOHATHUS
(peakiuu 3aMeIeHus U TOPEHus), MIPU OMMCAHUU COCTaBa, CTPOCHUS U
HaXO0XJIEHUE B IPUPOJE, MOJIyUYECHUE U MpEBpAIICHU OPraHUYECKUX
MIPUMEHEHUE COEIMHEHUMH.
2.2 | HempenenbHbIe 13 AJIKEHBI: COCTaB U CTPOEHUE, Hcnonb30BaTh XUMUYECKYIO CHMBOJIAKY

YTJIEBOAOPOIBIL:
QJIKEHBI, AJIKaJUECHBI,
AJIKMHBI

TOMOJIOTUYECKHUN psAsl. DTUIEH —
MPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA
(peakiuu ruIpupoOBaAHHS,
raJIOreHUPOBaHUs, THIpaTaLliH,

JUTSL COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

YcTaHaBnIuBaTh MPUHAJICKHOCTD
BEILIECTB K OMPEIEIEHHOMY KIIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, pEAKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUIINIMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHYECKOE CTpoeHue, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4esoBeka. I'eHeTnueckas
CBSI3b YIJIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOM HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxueHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IIPOMBIIIVIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HedpTe» u «Yronby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJICJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IpaKTUYECKHE paboThl).

CrnenoBath npaBuiaM 0€30MacHOR
paboThI B J1abOpaTopHuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM OOpaleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOANTE BEIYMCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON y4eOHO
JESTEIBHOCTH

Hroro no pazneny

28

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouprsl. PeHon

10

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYSCKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaTOMHbBIE CIIUPTHI: STHUJICHTITUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIornYecKoe 1eiCTBHUE

Ha opraHu3M 4esioBeka. [IpuMenenune
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TrNYECKOe JICUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

15

Anbaeruapl: GopMaibAETua U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢uznyecKkrue 1 XuMHUYECKUE CBOWCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTYUCHHUE U
npuMeHenre. CTeapuHoOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['niponu3
CII0KHBIX 3GupoB. XKuphl Kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, PU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUIMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUTSL AKUBHEICSI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JICUCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha MpUMepax CrocoObl yMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ UAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, OMOIOTHIeCKas
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIS C HOJO0M).
DKCcNepruMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1a00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
npaBuiiaMm oOpaleHus ¢ BellecTBaMu

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJIHEHUSI JTaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOoT MO MOITYISHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyIIbl OPraHu4eCcKOro BEIECTBa,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISATh CBOIO [I03HABATEIIBHYIO
JESITENIbHOCTD; PUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICVCTBUE TNIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1a4u:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(00beMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpyNIoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazneny
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Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISIT UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KUCIIOTaMU ¥ TOPEHUSI ), HaXO0XKICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aMdoTepHbIe OpraHUYeCKUue COCTUHCHUS.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
buonornueckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBEHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METObI
H3y4eHHUsl BellleCTB U UX MpeBPallleHH
e J[emoHCTpanuu:

— JeHaTypamus OCJIKOB MPU HarpeBaHUH;
— IIBETHBIC pEaKIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIl€HHON ) POpMYII OpraHUYECKUX
BEILECTB.

Onpenensars MPUHAAIEKHOCTh BELIECTB
K OIPEICIICHHOMY KJIaccy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
MPUBOJNUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHHUN (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUISl OpTaHr3Ma YeJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIlIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30MPEHOBEIN). BoslokHA: HaTypalibHbIC
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

BiageTs n3zydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHATHUSA IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUN PEAKLIMI
MOJINMEPHU3ALIMH U TTIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsI BEeLECTB U X NMpeBpPALIeHM:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoO€ conepkanue

OCHOBHBIE BUIBI I€ATEIHHOCTH
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

6

Xumnyecknii aneMent. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Tepnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHToB 1. I. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3Ha4€HHE MePUOTUYECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackpbIBaTh CMBICT H3y4a€MBbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMMOCBSI3b.

PackppIBaTh CMBICIT IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTETBEHYIO ¥ IPOTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JeMEeHTOB 1—4 nepuoaoB, UCTIOIb3YS
MOHSATHS S-, P-, d-371€KTPOHHbBIE
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IpyIIam
ITeprnoanueckoi CUCTEMBI

1. . MenaeneeBa
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anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Buast Tabmun «Ilepuonuueckast cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
cBs13U (OOMEHHBIN U IOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00bICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHHI.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAININYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensitb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINTH BBIYMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JI BEILIECTBA B PACTBOPEY.

Biagets n3y4aeMbIMM XUMUYECKAMHU

35



Krnaccuduxkaryss HeopraHu4ecKux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCNepUMEHTAIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHuI:
e /lemoHCTpanuu:

— MOJIEIH KPUCTAIMYECKUX PEUIETOK.
e PacuéTHEle 3agaun:

— pacyeTsl C UCIOJIb30BAHUEM MOHATHUS
«MaccoBas J10J1s1 pACTBOPEHHOIO
BELLECTBA»

1.3

XUMUYECKHUE
peakuumn

15

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLINI B HEOPTaHUYECKOU
Y OPTaHMYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTHYECKAS] TUCCOLIALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MTOHSTUSMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (npunnun Jle [latensbe).
CocTaBnsTh ypaBHEHUS peakiui
Pa3TUYHBIX TUIOB; TIOJHBIC U
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKITUH HIYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIOICHUE U OTTMCAaHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIIMSTHHUIO PA3JIMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
00opyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— pPAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuduHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIINH.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YPaBHEHHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTD BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazaeny
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

8

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nvIecKrue CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01re crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [lepronueckoil CHCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUPOKCHUIBI, COJIH).
JKCHepuMeHTATbHbIE METOAbI
H3Yy4YeHHs BellleCTB ¥ MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, 1J1 00BICHEHUSI OT/ICIIbHbBIX
(aKTOB U SIBICHHI.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHUN C YIETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAILIIOB, X
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs « MeTasuibl U CIIIaBbD.

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00beEMa, KOJTUYECTBA
BELIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/IEHUE U OTTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThI).

[IpencraBisTh pe3ysbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh paBUiiaM TMOJIH30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYKCIICHHS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CaMoCTOSITENBHO MJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATENBHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBON yueOHOi
JEATEIBHOCTH

2.2

HemeTamisl

16

Hewmertamel. [TonoxeHne HEMeTaIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI ATOMOB.
®du3nveckre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiine KucioThl.
Bonopoanbie coequHeHUst

HEMETAILIOB.

JKCIEePUMEHTAIbHbIE METObI
H3y4YeHHUS BelleCcTB

U MX NPeBPALCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILIECTB, /111 00BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHH.

OOBSACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHHS

B [lepronnueckoi cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPKIast
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIuu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUYECKOU
JEATEIIBHOCTH YEJIOBEKA.
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e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; paCU€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4ecKre
KUCIoThl. Heopranmueckue u
OpraHuyecKre OCHOBaHUsA. AMQoOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEeaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BEUIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTIHUCAaHUE XUMUYECKOTO
HKCIIEpPUMEHTA (AEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBusTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaxkuuil ¥ enaTh BbIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH
JEATEIbHOCTH

Hroro mo pazaemy 31
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus 1 KHU3HB 9 Pose xumuu B o0ecrieyeHru PackpbpIBaTh posib XUMUU B pEIICHUN

AKOJIOTMYECKOH, SJHEPreTUUECKOUN 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
MPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, ChIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OMHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B MIOBCEHEBHOM
KU3HU, IPaBUJIa TTOBEICHUS B IETISX
cOepeKeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpTaHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHAYECKasi TPaMOTHOCTb

Ha MpUMepax crocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh MH(OPMAILINIO, CBSI3aHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaroIIeH
Cpebl.

Hcnonb30BaTh NOJyYEHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCHoHATbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
perIeHus

Wroro o pazaeny 9
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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TpeOoBaHUs K YPOBHIO NOATOTOBKHU 00y4AIOIIAXCS

B pe3yabTaTre u3yueHusi yueOHOro npeaMera « XuMush»» Ha YPOBHe CpeIHEro
o011ero oopaszoBanms:

Y4eHuk Ha 02a30BOM YPOBHE HAYYUTCS:

— pacKphIBaTh Ha MpPUMEpPax pOJIb XUMHUU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTHUHBI MUPA U B MPAKTUYECKOU JICSITEIHLHOCTH YEJIOBEKA;

— JIEMOHCTPHUPOBATh Ha IIPUMEpax B3aMMOCBSA3b MEXKIY XUMHEH U IPYyTUMHU
€CTEeCTBEHHBIMU HayKaMHu;

— pacKpbiBaTh Ha IpHUMEpax MOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS
A.M. bytneposa;

— IIOHUMATh buznyeckuit CMBICII [Iepnoguueckoro 3aKOHa
J[.1. MenaeneeBa 1 Ha €T0 OCHOBE OOBSICHATH 3aBUCHUMOCTH CBOMCTB XUMHUUYCCKHX
AJIEMEHTOB U 00Pa30BaHHBIX UMM BEIIECTB OT AJIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBACHATH NPUYMHBI MHOTOOOpa3Ws BEIIECTB Ha OCHOBE OOIMIMX
MpeJICTaBIICHUH 00 UX COCTaBE U CTPOCHUU,

— MPUMEHSTH MPaBUJIa CUCTEMATHYECKON MEXIYHApOJIHON HOMEHKJIATYPhI
KaK CpeJICTBA Pa3IMYCHUS U UISHTU(PUKAIIMN BEIIECTB 10 MX COCTaBY U CTPOEHUIO;

— COCTaBJISITh MOJICKYJISIDHBIE W CTPYKTYpPHbIE (DOPMYJIbI OPraHUYECKUX
BEIIIECTB KaK HOCHUTENeH MH(pOpMalud O CTPOSHUM BEIECTBAa, €ro CBOMCTBaX M
MIPUHAJIJICAKHOCTH K ONPEEICHHOMY KJIaCCy COEIUHEHU;

— XapakTepu30BaTh OPraHMYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHUIO U
CBOMCTBaM, YyCTaHABJIWBATh NPUYMHHO-CJCICTBEHHBIC CBSI3UM MEXIYy JaHHBIMH
XapaKTEepUCTUKAMH BEIIECTBA;

— NPUBOJIUTH  NPHUMEPHl  XUMHYCCKHX  PEAKIHUHA,  PaCKPBHIBAIOIINX
XapaKTepHbIE CBOWCTBA THUIMYHBIX TMPEACTaBUTENICH KJIACCOB OPTraHUYECKUX
BEILIECTB C LEbI0 UX UJICHTU(HUKAIIUN U 00BSICHEHHS 00JIaCTH MPUMEHEHUS,

— TMPOTHO3UPOBATh BO3MOXKHOCTHb MPOTEKAHMUS XUMHUYECKUX peaKIuid Ha
OCHOBE 3HAHMH O THUMAX XHUMHUYECKON CBSI3M B MOJIEKyJaxX pEareHTOB U UX
PEaKIMOHHOMN CITIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUA O COCTaBE, CTPOCHHU M XMMHUUYECKHX CBOMCTBAX
BEIIIECTB sl 6€30I1aCHOT0 MPUMEHEHHUS B IPAKTHUECKOMN JICATEILHOCTH;

— TNPUBOJUTH TPUMEPHI  MPAKTUYECKOTO  HCMOJb30BAHUSI  MPOAYKTOB
nepepaboTki He)TU M TPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCTUHECHUM
(moJIMATUIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

— TMPOBOAUTH OMNBITHI IO PACIO3HABAHUIO OPraHUYECKUX  BEIECTB:
[JIMIEPUHA, YKCYCHOM KHCJOTBHI, HENpPEAENbHBIX JKHPOB, TJIIOKO3bI, Kpaxmala,
OEJIKOB — B COCTaBE MUIIEBIX MPOIYKTOB U KOCMETUUYECKHUX CPEJICTB;

— BIIQJICTh IpaBUJIaMH M MpHEeMaMH 0e30MmacHOM paboThl ¢ XMMHUYCCKHUMHU
BEIIIECTBAMHU U JJAOOPATOPHBIM 00OPYAOBAHUEM;

— yCTaHAaBJIMBaTh 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOW peakiuu U



CMEIIEHUS XUMHUYECKOTO pAaBHOBECHSI OT PAa3IMUYHBIX (PAKTOPOB C LEJBIO
ONpPENEIICHNS] ONTUMAJIbHBIX YCIOBUM NPOTEKAHNS XUMUYECKUX MTPOLIECCOB;

— IPUBOJAUTH MPUMEPHI TUAPOIIN3A COJIEH B MOBCETHEBHON KU3HU YEJIOBEKA;

— MPUBOJUTH NPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PpPEAKIUA B
MIPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEAEITEIIBHOCTH OPraHU3MOB;

— TNPOBOJUTH pacueThl Ha HAXOXKICHHE MOJICKYJSIPHOM  (OpMYIIbI
YIJIEBOJIOPOIa N0 MPOAYKTaM CTOPAHUS U MO €ro OTHOCUTENIbHOW IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIHUX B €70 COCTAaB;

— BJAJETh MpaBUiiaMU 0E€30MacHOr0 OOpaIllEHUs C €IAKUMHU, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

— OCYILECTBIATh TIOMCK XUMHUYECKOW HWHGOpPMAlUKU 1O Ha3BaHUSM,
UJEeHTUPUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTHYECKU OLICHUBATh U UHTEPIPETUPOBATh XUMUYECKYIO HH(OPMALIHIO,
COJEpKallylocsl B COOOUICHMSIX CpPEJICTB MaccoBOM HHGpOpMaIuu, pecypcax
NHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThAX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJIIX BBISBICHUS OMIMOOYHBIX CYXXKJIEHUUW W (HOPMHUPOBAHMUS
COOCTBEHHOM MO3HIINH;

— NOPEACTaBIIATh IyTH PEIICHHs] TI00aJbHBIX MPOOJEM, CTOSIIUX Nepen
YeJIOBEUECTBOM: HKOJIOTMYECKUX, IHEPreTUYECKHUX, CBHIPHEBBIX, U POJIb XUMHUHU B
PELIEHUH 3TUX IPOOIEM.

Y4eHUK HA 02a30BOM YPOBHE NMOJYYHT BO3MOKHOCTh HAYUMTHCH:

— WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBICHUE U 3BOJIIOLUIO OPraHHUYECKON
XUMHUHU KaK HAyKW Ha Pa3JIMUYHbIX UICTOPUYECKUX ATAIaX €€ Pa3BUTHS;

— HCIOJB30BaTh METO/Ibl HAYYHOI'O TIO3HAHMSI MIPU BBHINOJHEHUH MPOEKTOB U
y4eOHO-UCCIEeI0BATEIbCKUX 337a4 110 U3YUEHHUIO CBOMCTB, CIOCOOOB MOTYYEHUS U
pacno3HaBaHMsI OPraHUYECKUX BEIECTB;

— OOBACHATH MPUPOAY M CIHOCOOBI O00pa30BaHUSI XUMHUUYECKOW CBSI3U:
KOBaJIEHTHOU (TOJIIPHOM, HETIOJSIPHOM ), MIOHHOM, METAJUTMYECKOM, BOJOPOJHOMN — C
LEJIBI0 OMPEIENICHNUS] XMMUYECKOW aKTUBHOCTH BEIIECTB;

— YCTaHAaBJIMBaTh TE€HETHUYECKYIO CBSI3b MEXKAY KIAacCaMH OPraHHYECKUX
BEIIECTB JIIi OOOCHOBAaHWS MPUHIUIHUAIBHON BO3MOXKHOCTH  TIOJyYCHHS
OpraHUYeCKUX COCMHEHUN 3aIaHHOTO COCTaBa U CTPOEHUS;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MeXAy (akTaMu U TEOpUEH, MPUUYMHOU U
CJIEICTBHEM NPH aHAJIM3€ MPOOJIEMHBIX CUTyallMii 1 00OCHOBAaHUHU MPUHUMAEMBIX
pELICHU Ha OCHOBE XMMHUYECKUX 3HAHUM.



MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE

1. KomneroTep — 1,

2. Ipunrep — 1;

3. DkpaH g npoekropa— 1;

4. Tlpoekrtop — 1;

5. Dnexrponnbie cpeacta ooydenus: CD, DVD, Bugeodribmel,
WHTEPAKTUBHbIE TUIAKATHI, TUIEH3MOHHOE MPOrPaMMHOE 00ECTICUCHNUE;

6. Ilnakarsl HaCTEHHBIE — | KOMILL;

7. Becsol anextponnsie ¢ USB — nepexognukom — 1,

8. Lentpudyra nemoncrpaontas — 1;

9. IlltaTuB XUMUYECKUN TEMOHCTPAIMOHHBIN — 1;

10.Anmapat ans npoBeaeHus xumudeckux peakuit AITXP — 1;

11. Annapar Kunmna — 1;

12.9Bauomerp — 1;

13.T'eneparop (MCcTOYHUK) BhICOKOTO HampsikeHus: [ BH — 1;

14.T'openka yHuBepcanbHas — 1;

15.1Tpubop Asst WILTIOCTPALIUU 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX
peaKkLMil OT yCIOBUM OKpYyXKarolen cpeasl — 1;

16.Habop m1st 31eKTposii3a 1eMOHCTPAITHOHHBIN — 1;

17.1Tpu0op A1t ONBITOB IO XUMHHU € IEKTPUUECKUM TOKOM
(;maboparopHblit) — 1,

18.1Tpubop nJist OKKCICHUS CIIUPTa HAJl MEIHBIM KaTaau3aTopom — 1;

19.1TpuGop aJist MOTyYSHHS TATOMI0ATKAHOB ICMOHCTPAIIMOHHBINA — 1,

20.YcranoBka ajist GUILTPOBAHUS TOJT BAKYYMOM — 1;

21.TTpubop s onpeeneHrs cocTaBa Bo3myxa — 1;

22 .ITpubop /i WILTIOCTPAIINH 3aKOHA COXPaHEHHsI MacChl BemecTB — 1;

23.YcTaHOBKa JIJIs IEPETOHKH BemIecTB — 1;

24 . 1{udposas naboparopus Mo XUMHUH IJIs1 yautens — 1;

25.1{udposas naboparopust Mo XUMHUH 1Jis1 yuuTtens (yriyOJaeHHbIH YPOBEHbD)
~1;

26.1{udposas naboparopus 1Mo XUMHUH JIJIsl yYeHUKA — 3;

27 .Munu-3kcnpecc nabopaTtopus yueOHas, 14 mokaszareneid ¢ KOMILIEKTOM
MOIIOJIHEHUS — 1;

28.2nekTpormuTKa — 6;

29.banst koMOMHUpOBaHHas TabopaTopHas — 6;

30.Becwr q1s cpinmyunx Matepuanos — 14;

31.CnupToBka 1abopatopHas CTekio — 1;

32.CniupToBKa J1aboparopHas juras — 1;

33.Mukpockor nudpoBoi ¢ pyKOBOACTBOM MOJb30BATENS U TOCOOMEM
ygammxcs — 1;



34.Habop 1151 Y4MCTKH ONTUKHU — 1;

35.Hab6op nocyas! a5 peaktuBoB HIIP — 14;

36.Habop mocy bl 1 MpUHAIISKHOCTEN ISl paOOTHI C MaJIBIMU
kosimuectBaMu Berects HIIM — 14;

37.Habop nocyibl ¥ MpUHAJISKHOCTEN U3 MponujieHa (MUKpOIabopaTopust
—14);

38.KomMmruiekT ko016 1eMOHCTPallMOHHBIX — 1;

39.KroBera 1 naTynka ONTUYECKOM MIJIOTHOCTH — 1;

40.Ha60p nmpo6oK pe3nHOBBIX — 14;

41.1Tepexon CTEKISIHHBIN — 1;

42 I1pobupka Bropma — 1;

43.TIpobupka nByxKojgeHHas — 1;

44.CoequHATEIH CTEKIJISTHHBIN — 1;

A5. M npur — 1,

46.KOoMIUIEKT CTEKJITHHOM MOCY/IbI Ha IUTH(ax JeMOHCTPAITUOHHBIN — 1;

47 .KomIuiekT uzaenuit u3z kepamuk, Gapdopa u dasuca — 1;

48.KomruiekT noxek papdoposbix — 1;

49.KoMIUTeKT MEPHBIX KOJIO Majoro oorema — 1,

50.KomrmiexT MepHBIX K00 — 1;

51.KoMImIeKT MEpHBIX LIMJIMHIPOB IJIACTUKOBBIX — 1;

52.KoMITIeKT MEPHBIX IUJIWHIPOB CTEKJISTHHBIX — 1,

53.KoMIIIeKT BOPOHOK CTEKISTHHBIX — 1;

54 . KoMIUIeKT mUIeToxK — 1;

55.KoMIIIeEKT cTaKaHOB MJIACTUKOBBIX — 1;

56.KoMIIeKT cTakaHOB XMMHUYECKUX MEPHBIX — 1;

57.KoMmIeKT cTakaHYMKOB 1Sl B3BeluBaHus (Ookc) — 1;

58.KoMIUIEKT CTymnoK ¢ mecTukamu — 1,

59.KomriekT mmarenei; Habop MUHIIECTOB — 1;

60.Habop uamex [lerpu d=35, d=60 — 1,

61.TpyOka crexisiHHas (KOMIUIEKT) — 1;

62.9xcukarop — 1;

63.Yamma kpuctajyin3anuoHHas — 2;

64.11unue! TurensHsie — 1; bropetka — 6; [Ipodupka I11X-14 — 100;
IIIratussl — 28;

65.KoMriekT epiiieid 111 MbIThSI XUMHYECKON TTocyibl — 1;

66.KomruiekT cpeacTB uisi HHAUBUIYaTIbHOM 3aUThI — 1;

67.KommiekT TepmomeTpoB — 1;

68.CymuiapHas anesb I nocy bl — 1;

69.KoMruiekT Moieniei KpUCTaNIMYECKUX PeleToK — 1;

70.Monenb Mosnekyibl Oenka — 1;



71.Hab6op nys coctaBieHust 00bEMHBIX MOJCIECH MoJIeKyT — 1,

72.KoMmIeKT 11t IpakTUYECKUX padOT AJisi MOACIMPOBAHUS MOJIEKYJI TI0
HEOPraHWYeCKON XUMHUH — 14;

73.KOMIUTIEKT 7151 MPAaKTUYECKUX paboT ISl MOJEIUPOBAHMS MOJIEKYJI 110
opraHu4eckou xumuu — 14;

74.HaGop 1151 MOAECIUPOBAHUSI CTPOCHUSI aTOMOB U MOJIEKYJ — 1;

75.Habop Mopeneit 3aBOJICKUX XMMUYECKHUX anmaparoB — 1;

76.Hab6op TpadaperoB mojeneii aToMoB — 1,

77.HaGop 1151 MOACITMPOBAHUS JIEKTPOHHOTO CTPOSHHUS aTOMOB — 1,

78.KomrmutexT xoyutekiuii — 1; Habop XuMHUYeCcKuX 371€MEHTOB
JEMOHCTPALIMOHHBIN — 1;

79.KOMIUIEKT XUMHUYECKUX PEaKTUBOB — 1;

80.2mexTpoHHbIe YueOHBIC TOCOOUS sl KaOMHETa XUMHH — 1;

81.KommuiekT y4eOHbIX BUEO (PUIBMOB 110 HEOPraHUYECKOM XuMuu — 1;

82.KommiekT nHGOpMAaIMOHHO CIPABOYHOM TUTEpaTypPHI JJIs KaOuHeTa
xumuu — 1;

83.MeTonnueckre pekoMeHaaIuu K udpoBoit tadbopaTopun — 3;

84.KoMIUIEeKT MOPTPETOB BETUKUX XUMHUKOB — 1;

85.ITocoOus HarIsiAHOM SKCHO3uLMy — 1;

86.Ta6nwuma "[lepuoanueckas cucteMa XuUMHIeCKux daemeHToB J[. 1.
Menneneesa» — 1;

87.Cepust TaOIUI] IO HEOPTAHUYECKON XUMHH (CMEHHAsI SKCTo3uIus) — 1;

88.Cepust TaOauUIl IO OPraHUYECKON XUMHUH (CMEHHAs dKCIo3uius) — 1;

89.KommiekT TpaHcnapaHTOB (MPO3pavHbIX MICHOK) MO0 XUMUU;

90.Cepust TaOIUI] IO XUMUYECKUM TIPOU3BOACTBAM (CMEHHAs YKCTIO3HIIHS ) —
1;

91. OUIBTPOBEHTUIISIIMOHHBIN arperaT ¢ BBITSHKHBIM YCTPOHUCTBOM — 1;

92.1IpemnapaTtopckas

93.AxBaguctumisatop — 1,

94 MydenbHas nieus — 1,

95.0nexTporuTKa JabopaTopHas ¢ 3-X MO3uIl. mepexitod. — 1



YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OcHoBHasl y4eOHO-MeTOoAMYeCKAasi JINTepaTypa

1. Xumus. bazoBeiii ypoBenb. 10-11 kmaccel : pabouast mporpamMma K JTUHUH
YMK B. B. Jlynuna : yue6H0-MeTonuueckoe nocodue / B. B. Epemun, A. A. JIpo310B,
. B. Epemuna, 3. 0. Kepumos. - M.: [Ipoda, 2017.

2. Xumus: bazoBeiii ypoBenb: 10 kmacc: yue6nuk / B. B. Epemun, H. E.
Ky3bmenko, B. 1. Tepenun, A. A. po3nos, B. B. JIynun; nox pea. B.B. Jlynuna. —
M.: dpoda, 2019.

3. Metonuueckoe nocodue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, B. U.
Tepenuna u ap. «Xumusa. bazoswiii ypoBens». 10 kmacc / B. B. Epemun, B. U.
Maxonuna, O. 0. CumonoBa, 1. B. Epemuna, A. A. JIpo3nos, 3. 10. Kepumon. — M.:
Hpoda, 2018.

JlonoJiHUTeIbHAS Y4eOHO-MeTOoAMYeCKasi JINTePaTypa i HCTOYHUKH

1. AmukGepona JI. FO., Pykk H. C. Ilone3nas xumus: 3a71auv U UCTOpUH. — M.:
Hpoda, 2008.

2. Apremenko A. 1. Opranudeckasi XUMHsL U 4eJI0BEK. TeOopeTHUecKrue OCHOBBI.
Yrny6nennsiit kypce. - M.: [Ipocsenienue, 2000.

3. I'panabepr U. . Opranuyeckas xumus. - M.: IIpoda, 2004.

4. Epemun B. B., Ky3pmenko H. E. COopHUK 3a71a4 U yHOPA)KHEHUN 110 XMUMHHU:
IIKOJBHBIN Kypc.- M.: Dk3ameH, 2008

5. Ky3emenko H. E., Epemun B. B., IlonkoB B. A. Havana xumuu. - M.:
Jlabopatopus 3nanwmii, 2016.

6. Kykymkun FO. H. Xumus Bokpyr Hac. - M.: Beicas mkona, 1992.

7. Hudantee 3. E., I[TapamonoBa H. I'. OcHOBBI mpukiagHoil xumuu. - M.:
Bmagoc, 2002.

8. [Tamak . Oprannueckas xumus. - M.: Mup, 1986.

9. [Imuyruna I'. B. Xumus u nmoBceIHeBHAS )KU3HB YenoBeka. - M.: [Ipoda, 2005.

10. Dumuknoneaus aiag aerei. T. 17: Xumus. — M.: Asanra+, 2001, 2007, 2010.

11. Otkunc I1. Monekynbl. — M.: Mup, 1991.

12. FOposckas M. A., Kypkun A. B. OcHOBBI OpraHmdyeckod xumuu. — M.:
BMHOM. JlaGoparopus 3Hanuid, 2012.

OcHoBHbIe UHTEpHET-pecypChl

http://www.edu.ru — deaepanbhbiii mopran «Poccuiickoe 00pa3oBaHHE)»

http://www.school.edu.ru — Poccutickuii 06111e00pa30BaTebHbIN TOPTAI

http://www.school-collection.edu.ru -~ emuHas  KOJUIEKIHS  IU(DPOBBIX
00pa30BaTeNbHBIX PECYPCOB

http://www.openclass.ru — meroauveckue PEKOMEHAAINH IO HCIOJIb30BaHUH
LHOP

http://www.edu.ru — deaepanbhbiii mopran «Poccuiickoe 00pa3oBaHHE»



http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/

http://www.ed.gov.ru/ — 1oKyMeHTBI U MaTepuajbl AesTenbHOCTH DeaepaabHOro

areHTCcTBa 1Mo 00pPa30BaHHIO

http://www.fipi.ru/ — ®enepanbHbIil HHCTUTYT MEJArOTUIECKUX H3MEPEHHIA

http://school-collection.edu.ru/ — erHas KOJITCKITHSI UPPOBBIX
obOpazoBaTtenbHbIX pecypcoB (LIOP)

http://fcior.edu.ru/ — denepanbHbIi HEHTp HHOOPMAITMOHHO-00PA30BATEIHHBIX
pecypcoB (OLIOP)

http://www.ict.edu.ru/ — MupopManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B

oOpa3oBaHUU

http://www.chemnet.ru/rus/elibrary/ - caliT conep uT 3IeKTpPOHHBIC Y4eOHBIE U
UH(POPMAIIMOHHBIC MATEPUAITBI [T ITKOJLHUKOB U YYUTEIICH.

http://www.xumuk.ru — caliT 0 XuMHH: KJIIACCUYECKUE yUeOHUKH, CIIPABOYHUKH,
DHIIMKIIOTICJINH, TIOUCK OPTraHWYECKUX W HEOPTaHWYECKHX pEeaKIuil, COCTaBJICHUE
YPaBHEHUN pEeaKLIU.

http://elementy.ru/ — Hay4HO-IONMYJIAPHBIA TPOEKT «IJIEMEHTHI OOJBIION
Haykn». HoBOCTM Haykd, KHHTH, HAy4YHO-TIONYJSIPHBIE  CTaThH, JIEKIIHH,
SHIIUKIIOTIC M.

http://potential.org.ru/ — caiit Hay4HO-TIONYyIsIpHOTO XKypHaNa «[loreHrmam.

http://www.hij.ru/ — caliT Hay4HO-TTOMYJIAPHOTO KypHaIa « XUMUS U KU3HBY.

https://www.lektorium.tv/ — HekomMmepYeckuii CalT OHJIANH-0O0pa30BaHM,
COZCPKUT MHOTO HWHTEPECHBIX 00pa30BaTEIbHBIX KYpCOB M BHUJICOJEKIUH JUIs
HIKOJIbHUKOB, CTYICHTOB U yYUTEICH.


http://www.ed.gov.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/

