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denepanpHas pabouas mporpamma mo ydeOHoMy mpenMery «Xumus» (0a30BbIi
ypoBeHb) (mpeaMmeTHas o0nacTh «EcTecTBEeHHO-HAaydHBIE TIPEAMETH») (mayee
COOTBETCTBEHHO — MporpaMMa Mo XMMHH, XUMHUSI) BKITIOUAET MOSICHUTEIIbHYIO 3aIUCKY,
cozepkaHue o0ydeHHUs, TUIAHUPYEMbIE Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI M0 XWMHUH,
IJIAaHUPYEMBIE pPe3yJbTaThl, TEMATHUECKOE IJIAaHUPOBAHHE, TMEpedyeHb (KomudukraTop)
pacrpeneNieHHbIX IO KjaccaM MpPOBEPSIEMbIX TpPeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO 00IIero 0Opa3oBaHUs U JIEMEHTOB
COJICpKaHUS IO XUMUHU.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIME IEeJM U 3aJa4d HU3yYCHUS XUMUHU,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ M3YYEHUIO 00ydaronuMucs,
MECTO B CTPYKTyp€ Y4YeOHOro IiaHa, a TakkKe MOAXOAbl K OTOOpY COJAepKaHMS,
K ONPEACIICHUIO [UIAHUPYEMbIX pPE3YJAbTaTOB U K CTPYKTYpPE TEMAaTHYECKOIO
TJIAaHUPOBAHMUSL.

Conepxanve oOydeHHsS  pPacKpbhIBA€T COJCPKATENIbHBIC JIMHUU, KOTOPHIE
npeyiaratoTes i 00s3aTeIbHOTO M3YUYEHHS] B KaKJOM KJIacCce€ Ha YpPOBHE CPEIHErO
00111ero 00pa3oBaHusl.

[InaHupyemMble pe3yiabTaTbl OCBOCHHUS MPOTPaMMbl MO XHMHHU BKIIOYAIOT
JUYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh IMEPUOJ] OOYy4YCHUS HA YPOBHE
cpeaHero oOIero oOpa3oBaHMs, a TAKKE MPEAMETHBIEC JOCTHKEHHUS 00Yy4arolierocs
3a KaXKJIbI¥ TOJ] OOy4eHHS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHEro oOiiero odpa3zoBaHusi pa3paboTaHa
Ha OCHOBEe TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpamMMsbl cpeHero oduiero oopaszoBanus, npeacrasieHHbix B GI'OC COO, ¢ yuetom
KoHuenuuu mnpenonaBaHusi y4deOHOro mnpeaMera «Xumus» B 00pa3oBaTeIbHBIX
opranuzauusx Poccuiickoit denepanuu, peaansyrolux OCHOBHbIE 00pa30BaTENIbHbBIE
MporpaMMbl, ¥ OCHOBHBIX TMOJOXEHHH (denepasbHOM paboueid  IPOrpaMmbl
BOCIUTAHMSI.

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeiH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTHUSL OOYyYarOLIUXCsl CPEeICTBAMHU Yy4eOHOIro
npeamera «Xumus» gana 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHUenTyanbHble mnonoxeHuss PrOC COO o B3auMOOOYCIOBICHHOCTH —IEJeH,
COJICp)KaHMs, pPe3yJbTaToB oOOydeHHUss W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM C AAHHBIMHU TMOJIOKEHMSIMH MporpaMMa Mo XuMuu (0a30BbIH
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTelibHOE  (MHBapUAHTHOE) TMPEAMETHOE  COJepkKaHue,
onpeaensieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha Ka)JIOM dTame
U3YYEeHHS] TMpeaMeTa, MPEeAyCMaTpUBAeT NPUHLMIBI CTPYKTYPUPOBAHUSA COJEPKAHUS
U paclpeesieHtsl ero Mo KjiaccaMm, OCHOBHBIM pasjiesiaM U TeMaM Kypca;
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JaeT MPUMEPHOE pachpeiesieHne y4eOHBIX YacOB IO TEMATHYECKUM paseliaM,
PEKOMEHIyeT NPHUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYECHHS OTACJIbHBIX TEM Kypca
C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOro mpoiiecca,
BO3pAaCTHBIX 0coOeHHOCTEHN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOiero o0pa3oBaHUs,
COJICPKATEIIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJIbTATOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNnbHON MporpaMMbl  CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIHLHOMN
AESTEIbHOCTH 00y4aromierocsi Mo OCBOGHHUIO cojepxkaHus mnpeamera. llo Bcem
Ha3BaHHBIM TMO3ULUAM B TMporpaMMme MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
¢ ¢enepasbHON paboyelt MpOrpaMMoil OCHOBHOTO 0O0IIEro oO0pa3oBaHUs MO XUMHU
(st 8-9 kaccoB 00pa3zoBaTEIbHBIX OpraHU3aliid, 0a30BbIM YPOBEHB).

[IporpammMa 1O XUMHH SIBISIETCS OPHUEHTUPOM [JIsl COCTaBJIEHUS PpabOuux
IpOrpamMm, aBTOPBI KOTOPHIX MOTYT MPEIJIOKUTh CBOM MOJXOJ K CTPYKTYPUPOBAHHIO
U TIOCIIEOBAaTEIbHOCTH H3y4Y€HUs Y4YeOHOro MaTepuana, a TakKe CBO€ BHUJCHUE
OTHOCUTEJILHO BO3MOKHOCTH BBIOOpa BapHATHUBHOM COCTABISIONICH COJIEpPKAHUS
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM ) YacTH €T0 COACPKaHMUS.

XuMHuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHu3alliM, SBJSIETCS HEOTHhEMJIEMOM YacThbl0 WX OOpPa30BaHHOCTH U  CIYXKHUT
3aBEPILAIOIIMM HTANIOM Pean3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KITHOUYEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHON CHUCTeME XUMHUYecKoro oOpaszoBaHus. KitoueBbie
IIEHHOCTH KAacCaloTCsl TMO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS
U o0mIed KyJbTyphl UEJIOBEKA, a TAKXKE€ IKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHMS
K CBOEMY 3J0pOBBIO M MNPUPOJHOM cpene. Peamnsyercss xumumyeckoe oOpa3zoBaHUE
o0yJarommxcsi Ha YpOBHE CpEIHEro oOIero ooOpa3oBaHUs CpPEIACTBAMHU Y4eOHOTO
npeaMera «XuMus», CoAepKaHue U MOCTPOEHUE KOTOPOTO OMpeJeeHbl B Mporpamme
M0 XMMHHU C YYETOM CIEeIU(PUKA HAyKH XUMUH, €€ 3HAYCHHS B TO3HAHUM TPUPOIBI
U B MaT€pUaJILHOM >KM3HU OOINECTBa, a TAKKE C yU4eTOM OOIIMX IeJe M MPHUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOLIero oopa3oBaHUs
B Pocculickoit denepanuu.

[Ipu dopmupoBaHuU CoAEpKaHUS MpeaAMeTa «XHUMHS» YUYTEHBI CIIEIYIOIINE
MOJIOXKEHHUSI O crielupUKe U 3HAUCHUU HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0asbl MaTepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHpPOBaHUE
pallMOHAJILHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE I€JOCTHOTO MPEICTaBICHUS
00 OKpY’KaroIeM MHUpPE KaK O €IUHCTBE MPHUPOJIbI U YeIoBeKa, KOTOpoe (GopMUpyeTCs
B XMMHUU HAa OCHOBE ITOHMMAHHUSI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEro MUpa,
OCO3HAHMSI B3aUMOCBSI3U MEXJY CTPOECHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MO>KHBIMU
00JaCTAMU TPUMEHEHUS.
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CoBpeMeHHass XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJIOTHM
HaIpaBJeHa Ha pelieHre TI00aIbHbIX MPO0JIeM YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HSKOJOTUYECKON O€30MaCHOCTH U OXPaHbI
310poBbsi. TeCHO B3aUMOJAEUCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTaja
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEUIHOTO
TpyZJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIecTBa.

B cootBeTCTBUY C 00IIMMHU LEISIMU U IPUHIIUIIAME CPETHET0 O0IIEro o0pa3oBaHus
comepxkanue mpeamera «Xmmus» (10 — 11 kmaccel, 06a30BBI ypOBEHb H3Y4YCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY O0ydYarouuxcs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKHM MHMPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEIIHOTO
BKJIIOUEHUSI B JKU3HBb COLIMyMa, MPOJOJDKEHUS OOpa30BaHUSA B PA3NMYHBIX OOJACTIX,
HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEM.

CocTaBIsIOIKUMHY ITPeAMETa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranuyeckas
xumMus» U «O0111as U HeopraHudeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW IO HEOPTaHUYECKOM
XUMUU (C BKIIOYEHHEM 3HAHUM U3 OOWEeld XWMHH) M OpPraHuYecKOM XHUMHH.
@®opMHpOBaHUE [TaHHOW CUCTEMBbl 3HAHUW NpPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSITHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas
M HeopraHuyeckas XuUMUs» CcPOpMHUpPOBAHA B MpOrpaMMmMe MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K U3YYEHHUIO y4eOHOro Marepuaia u o0yclOBJI€HAa UCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOH TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX PEICTABIEHUN O CTPOCHHH BellecTB. CBeeHusl 00 U3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOAOB JO CJIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOd XUMHUU IIOJY4YarOT pa3BHUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsi MNEpBOHAYAIbHBIC
OPEICTaBICHUS O XUMHYECKOM CBS3M, KJIACCHU(PUKAIMOHHBIX IPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

B nmpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS M3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUUECKUN MaTepuan U (PaKTOJOTUUYECKHE
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas
Y HEOpraHW4yecKas XUMUS» O00y4yaroUuMMcsl MpPeJOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE TMEPUOJIUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOHOJOTHYECKHUX
MO3UIMI, TIyOXe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKUMH 3TOro 3aKkoHa —
oT 00001IaroIIel 10 0OBICHSIONIEH U MPOTHO3UPYIOIEH.

Ennnas cucremMa 3HaHUKW O BaXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHUM,
CBOMCTBaxX W TMPUMEHEHHWH, a TaKKe O XUMHUYECKHX pEaKIUsIX, HX CYIIHOCTH
Y 3aKOHOMEPHOCTAX MPOTEeKaHus aomnoyHseTrcs B kKypcax 10 u 11 kmaccoB anemeHTamMu
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COJIEpKaHUS, UMEIOIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. ITU 3HAHUS
CIIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBSI3M XMMUU C JIPYTUMU HayKaMu, PaCKpbIBAIOT €€
pOJIb B TO3HABATEIILHOW U TPAKTUYECKON JI€ATEIbHOCTH YEOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHSI K IPOLIECCY TBOpUYECTBA B OOJACTU TEOPUU W MPAKTHUYECKHX
NPWIOKEHU XUMHUHU, TOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO
Y JTUYHOCTHO 3HAYMMBIX MPOOJIEMaxX, CBI3aHHBIX C XUMHUEU, KPUTUUYECKA OCMBICIUBATH
nH()OPMAITHIO U IPUMEHSITH €€ JJI TOTIOTHEHUS 3HAHWM, PEIICHUS WHTEIUICKTYalTbHbBIX
U DKCIEPUMEHTANIbHBIX UCCleNoBaTeNnbckuX 3anad. ConepkaHue y4eOHOro mpeamera
«Xumus» AAHHOTO ypPOBHS  M3YYCHHS OPHEHTHPOBAHO Ha  (POPMHUPOBAHUE
y 00ydYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHusA ¢Guiaocohckux uiei,
TaKMX KaK: MaTepUaJbHOE E€IWHCTBO HEOPraHMYECKOr0 W OpPraHUYEeCKOro MHpa,
0OYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I103HABAEMOCTb
IPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUI MEXITY HOBBIMU
(akTaMl U TEOPETUYECKHUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH
HKOJIOTMUYECKUX TMPOoOJeM, a Takke MpoOjeM cOepeKeHUs SHEPreTUYECKUX PECYPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaoB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
IPUHATHIE IPOTPAMMOM IO XUMHUH MTOAXOBI K OMPEAECIEHUIO COAEPKAHUS U IOCTPOEHUS
npeAMeTa MPeAyCMAaTPUBAIOT (POPMHUpPOBAHME Yy OOyYarOIUMXCsl YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUN, UMEIOIUX 0a30BOE 3HAUEHUE JJIS1 PA3IMYHBIX BUJIOB JESTEIHLHOCTH:
pemieHuss mpoOieMm, MOoucKa, aHaiu3a M o0paboTku MHGOpMAIMK, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUsl OMbITa MPAKTHYECKOW U HCCIENOBATENIbCKON JesATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O O0OLIEro oOpa3oBaHus
TaK U Ha YPOBHE CPEIHEro o0I1Iero ooOpa3oBaHus, MpU ONPEAEICHUHN COJAEPKATEIbHON
XapakTepUCTHKUA 1EeJIed U3Y4YeHUs [MpeaMeTa HaMpaBICHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAJAULIMOHHO MpPHU3HAETCS (DOPMUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
MO/IXO0/1 K ONPEACIICHUIO 1IeJIel U3yUeHUs IPeAMETA SIBISETCS BIIOJHE ONpaBIaHHBIM.

['maBHBIMU LIENAMH U3YyYE€HUS TIpeaMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMupoOBaHHUE CHUCTEMbl XMMHUYECKUX 3HAHUM Kak BaKHEHUIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPa, B OCHOBE KOTOPOM JI€XAT KIIOUEBbIE MOHATHUA,
dbyHIaMEeHTAIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE
U TIOHMMaHUE CYIIHOCTH JOCTYMHBIX OOOOIIECHUN MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpOBaHWE W pPa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB MU XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX [JIi TPUOOPETCHHUS YMEHUMU
OPUEHTUPOBATLCS B MUPE BEIIECTB U XUMUUECKUX SBJICHHUM, UMEIOIIIMX MECTO B MPUPOJIE,
B IIPAKTUYECKOU U IIOBCETHEBHOW JKU3HU;
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pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaOIIOJCHHEM
U OOBSICHEHHMEM XUMHYECKOI'O SKCIEPUMEHTA, COOIIOACHHMEM IpaBuil 0€30IacHOro
oOpallleHus C BEIIECTBAMHU.

CopneprkaTesipHasi XapaKTEpUCTHUKA LeJed U 3a/1a4 U3YyYEeHUs IPEIMETA B IPOrpaMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH NPUOPUTETAMU
B CUCTEME CpeaHero ooIero oopa3oBanus. CeroHs B MPETNojaBaHUA XUMUHU B OOJIbIIICH
CTETIEHU OTAACTCSA MPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE COAEep>KaHUsl 00ydeHHUs,
OpPUEHTHPOBAHHOW Ha MOJTOTOBKY BBIMYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3aluiy,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
crocobaMu ¥ YMEHHUSIMH aKTHUBHOTO TOJYYEHHS 3HAHUM U MPUMEHEHHS UX B pPeaTbHOU
KU3HU JJIS1 pELICHUS IPAKTUYECKUX 3a/1a4.

B oTOoli CcBA3M mpM M3y4YeHHMH MpeaMeTra «XHUMHS» JTOMUHHMPYIOIIEE 3HAYEHUE
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanranus oOydJaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
(dbopMupOBaHNE WHTEIJICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caM0O00pa30BaHMUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIBHOMY MPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYCHUE AJI PA3NUYHBIX BUJIOB JACSITEIBHOCTU: PEIICHUS
npoOjeM, TMOUCKa, aHaim3a W 0o0paboTku  uHGOpMALMHM,  HEOOXOIUMBIX
IUTS IPUOOPETEHUS OTBITA AEITEIFHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU
XUMHH, @ TaKkXke JJI1 OLEHKU C MO3MLIMHA SKOJIOTMYECKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XMMHUYECKUX TMPOIIECCOB HA OPraHM3M 4YeJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN O00yYarolmuXcsi: CHOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIE
3HAHUA 10 XWMHUU B COOTBETCTBHU C XMU3HEHHBIMHU IMOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY JUIs IOMCKA U aHalIu3a y4eOHOM 1 Hay4HO-
MOMYJSIPHON HHPOPMAIIHA XUMHYECKOTO COJIePIKaHNUS;

dopMupoBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBILUICHNS, HAOII0AATEeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpH IJAHUPOBAHUM M MPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJarommxcsl yOeKIEHHOCTH B TYMaHUCTUYECKOW HApPaBICHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TIOO0ANBHBIX MPOOJIEeM palHOHATBHOTO
PUPOJIONIONB30BAHUS, TOMOJHEHUSI DHEPreTUYECKUX PECYpCOB U  COXPAHEHHUS
MPUPOJHOTO PABHOBECHS, OCO3HAaHHS HEOOXOJUMOCTH OEpEeKHOr0 OTHOILIEHUS
K TPUPOAEC W CBOEMY 3J0POBBIO, a TakKe MPUOOPETCHHUs OMNbITa HCIOJB30BaHUS
MOJIyYEHHBIX 3HAHUM AJIi MPUHATHS T'PAMOTHBIX PEIICHUN B CUTYyalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.
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[enrn w 3amaun  u3ydeHus npeaMmeTa «XUMHS» TMOMYYHIM TMOAPOOHYIO
METOAMYECKYI0 HHTEpIpeTanuio B pasznene «llmaHupyemble pe3ynbTaThl OCBOCHHS
IpOrpaMMbl [0 XUMHK», TAaKUM 00pa3oM 00eCreueHO YeTKOE IMPEJICTABICHHE O TOM,
KaKue 3HaHHUs U YMEHHS UIMEIOT MPSIMOE OTHOILICHHUE K pean3alii KOHKPETHOW HEIH.

B yuebHOM mutaHe cpemHero obmiero oOpa3oBaHHs MpeAMET «XUMHs» 0a30BOTrO
YPOBHSI BXOJUT B COCTaB IpeAMeTHOH 001acTu «EcTrecTBeHHO-HayUYHbIE TPEIMETHI.

OOmiee 4yuCiIO 4YacoB, PEKOMEHJOBAHHBIX U W3YyYEHUs XHUMUHU, — 68 4Yacos:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

COLEPKXAHUE OBYUYEHMUA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpeameT opraHWYecKOW XWMHH: €€ BO3HHKHOBEHHE, DAa3BUTHEC W 3HAYCHHE
B TIOJIyYCHWU HOBBIX BEIICCTB M MaTEpUANOB. Te€OpHs CTPOCHHS OPTaHUYCCKUX
coenuneHnit A.M. bytiiepoBa, ee OCHOBHbIE MOJOKEHUSA. CTpPYKTypHBIE (POPMYIIbI
OpTraHUYECKUX BEMICCTB. [ OMOJIOTHSI, M30MEpHUs. XUMHUYECKasi CBS3h B OPTaHUYCCKUX
COCTMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpeacraBnenne o Kiaccupukanuu OpPraHUYECKUX BemecTB. HomeHknaTypa
OpPraHMYECKUX COCIMHEHUH (CHCTEMaTHUeCKas) 1 TPUBUAIBHBIC Ha3BaHUS Ba)KHEUIIIHX
MpeICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB MW WX [PEBpAIICHHI:
O3HaKOMJIEHHE ¢ 00pasllaMi OpPraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPTraHWYeCKUX BEIIECTB, HAONIOICHUE W OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUU
(1aBneHue, 0OYrIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJKAHOB: (PU3MYECKHE U XMMHUYECKUE CBOMCTBA (pEaKUUU 3aMEIECHHUS
Y TOPEHMS ), HAXO0KJICHNE B IIPUPOJE, IOJYUYECHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKHWA pAL. OTWUIEH U MPONUIEH —
MPOCTEUIINE PEICTABUTENN ATKEHOB: (DU3NUYECKUE U XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHUCIECHHUS U MOJIUMEPHU3aLUN),
MOJIy4YeHUE U MPUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaXKHEHIIHE
XUMUYECKUE CBOMcTBa (peakuus mnonuMmepuszanuu). [logyyeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUM psil. AUETHIIEH —
OPOCTEHIINI MpeACTaBUTEIb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHEe U XUMUYECKUE
CBOMCTBa (p€akUuu TUIPUPOBAHUS, TAJIOTC€HUPOBAHUS, THApPATALMU, TOPEHHUS),
[OJIyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: cocraB, cTpoeHue, (U3NYECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
TaJIOTEHUPOBAHNSI U HUTPOBAHHUsA), MOJIyYEeHUE U NPUMEHEHHE. TOKCUYHOCTh apeHOB.
['enetndeckast CBA3b MEXIY YIVIEBOJAOPOJAMHU, NPUHAMJEKAIIMMH K Pa3IUYHBIM
KJIaccam.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3bl. Hed s 1 ee mpoucxoxaenue. CriocoObl mepepadboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanuTuueckuil), nuposus. IlpoaykTsl mnepepaboTku HedpTH, HUX
NPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIM yroib W OPOAYKTHI €ro
nepepadboTKU.
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OKCHNEpPUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB H HMX MPEBpPALLCHUN:
O3HaKOMJIEHHE C o0pa3lamM IIacTMacc, KaydyyKoB U pe3uHbl, Koiekuuu «Hedtby»
n «Yrojib», MOJAEIUPOBAHUE MOJEKYJ] YIIEBOAOPOJAOB M TaJOr€HONPOU3BOIHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOICTB.

PacueTHsie 3anaum.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBa
UCXOJHOIO BEILIECTBA WJIM MPOAYKTa pEakUUH [0 HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

Kucaopoaconepskaimue oprannyeckue coeImHeHnst

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJ: CTpoeHue, pusznyeckue
U XMMHUYECKHE CBOWCTBA (peakIMU C aKTUBHBIMH MeETaJJIaMH, TaJoreHOBOJIOPOJaMHU,
ropeHue), npuMeHenrue. BogopoiHbie CBS3M MEXKIY MOJIEKylaMu crupToB. [leiicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIHUPTHI. ITUJICHTIUKOIb W TIUILEPUH: CTpOCHHE, (Pu3nyeckue
U XMMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE CO IEIOYHBIMU METaJJIaMU, KaueCTBEHHAs
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IpumeHeHune
[JIMIEPUHA U ATUJICHTIIUKOIIS.

DeHOo: CTPOCHUE MOJIEKYJIbI, (PU3UUECKUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denona.

Anpaeruibl. @opManbIeru, aleTanbAeTul: CTPOCHHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIIECHHUSI 1 BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUHU ), TOTyUEHUE
U IPUMEHEHHUE.

OnHOOCHOBHBIE TpesieibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsT M YKCyCHas
KHCJIOTHI: CTpOeHUE, GU3NICCKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kjlacca
KHUCIIOT, peakius JTepudukanuu), TMojJydeHne u mnpuMeHenue. CreapuHOBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxable >QUpPbl Kak MPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenne xupoB. bruonornyueckast posb KUPOB.

VYrneBoasl: cocraB, KiaccupuKanus yriieBoAoOB (MOHO-, IU- U TOJUCAXAPHUBI).
['mroko03a — mpocTelnii MOHOCaXapul: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3nyecKue
U XUMHUYecKue cBoicTBa (B3aumozeictBue c ruapokcuaoM menu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBlIeHHE, OpOKEHUE TIIHOKO3bI),
HaXOXJEHUE B MPUpPOJIE, MPUMEHEHHE, Onosiornueckas posb. PorocunTes. OpyKro3a
KaK U30Mep TITHOKO3BI.

Kpaxman wu wpemmono3a Kak MNOpupojHble mnonumepbl. CTpoeHue Kpaxmalia
U uemwnono3bl. dusnmueckne M XUMHUYECKHME CBOMCTBA Kpaxmayia (THUAPOIIH3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIepUMEHTaIbHBIE METOIbI U3YUEHHUSI BEILIECTB U UX NIPEBPAICHUI: IPOBEACHUE,
HaOMIOZICHWE W  ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHbIC PEaKIIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHUE JTaHOJa OKCHIOM
meau(1l)), MHOTOaTOMHBIX CHHUPTOB (B3aUMOJACUCTBUE TIJIMIIEPUHA C THAPOKCHIOM
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menu(Il)), ampaernmoB (OKUCICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumomelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPAKTUUECKON pabOThI: CBOMCTBA PAacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuetnsie 3apaun.

Brluucienus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchbl, 00beMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMUd IO M3BECTHBIM Macce, O0bemy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A30TcoAep:Kale OPraHudecKue CoeJuHEeHU s

AMHHOKHCIIOTBI Kak aM@OTepHble OpraHuyYecKue coeauHeHus. Duznueckue
U XUMHUYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha mpumepe TIIuIMHA). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTunapl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJISIpHbIE coenuHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeKoB. XMMUUYECKUE CBOMCTBA OCIKOB: TUAPOIIU3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCneprUMEHTAIbHBIE METOIbI U3YUYEHHUSI BELIECTB U UX MPEBpAIlleHUI: HAOI0/IeHE
U ONHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB: JIeHATypaius OENKOB IMpU HarpeBaHUH,
IIBETHBIE PEAKIIUU OCIKOB.

BricokoMosIeKy IS pHBIEC COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUWA: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHD ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IOJIMMEpHU3aLus
Y TTOJIMKOHICHCAITHSI.

OKCHNEpPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX NPEBPALLICHUI:
O3HAaKOMJIEHME € 00pa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBA3€M IIPU HU3YYECHUM OPraHUYECKOM XHUMUU
B 10 KJ1acce oCymIeCTBISICTCS Yyepe3 UCMOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC TIOHITHS: SIBJICHHUE, HAYYHBIHN (DaKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CUHTE3, KIACCU(PUKALMS, EPUOAUYHOCTh, HAOIIO/IEHNE, U3MEPEHNUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUM
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeIlecTBa, (HU3UUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, Ouochepa, OOMEH BEIIECTB B OPraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (O€JIKH, YTIEBObL, >KUPbI, (HEPMEHTHI).

['eorpadusa: muHepanbl, TOpHbIE MOPOAbI, MOJIE3HBIE WCKOMAEMbIE, TOILIUBO,

PECYPCHI.
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAlMOHAJILHOI'O IMMTAHWUA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIaApaThl, MATCPUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKHUI 3JeMeHT. ATOM. Sapo aromMa, M30TOMbI. DJIEKTpPOHHAs 000JIOYKA.
DHEPreTUYeCKUe YPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus JEKTPOHOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHs aTOMOB.

Ileppnonmueckuin 3akoH W Ilepuognueckas cucTEMa XMMHUYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa M llepuoanyueckor CHCTEMBI
xumudeckux 3yeMeHToB [[.1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX HMH
IPOCTBIX M CIIOXKHBIX BEMIECTB MO IpynnaM M NepuojaMm. 3HAYECHHUE MEPUOTUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJICHTHAS
HEeMoJIApHasi U TOJsIpHas, HMOHHAs, MeTaindyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBSI3b. BaJIGHTHOCTB. DNEKTPOOTPULIATENIBHOCTh. CTENEHb OKHUCIICHHS. MIOHBI: KATHOHBI
Y AaHUOHBI.

BemecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BeleCTBa. THUIbI KPUCTALUTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT TUIA KPUCTAIUTNYECKON PELIETKH.

ITonsaTHe 0 nucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coenuHeHuil. HoMeHkiatypa HeopraHM4ecKuX
BelleCTB. ['eHeTndeckass CBs3b  HEOPraHWYECKUX  BEIIECTB, NPUHAICKAIIUX
K pa3JIM4YHbIM KJIaccaM.

Xumnueckas peakius. Kimaccudukanmss XuMAYECKUX PEeaKIuil B HEOPTraHUYECKOU
U OpPraHMYeCKOM XHWMHHU. 3aKOH COXPAHEHMS MAacChl BEILIECTB, 3aKOH COXpPAHEHUS
Y MIPEBPAILCHUS SHEPTUH MTPU XUMUUECKUX PEAKIIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pas3inyHbIX (akTopoB. OOpaTuMble
peakunu. XuMudeckoe paBHoBecre. DakTOphl, BIUSIONIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektposutuueckas aucconuanus. CunpHbie W ciiabble 2nekTpoiuTsl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHCJIAs, HEWTpaJibHAs, ILIEJIOYHAsA. Peakuum HMOHHOTO
oOMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
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OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW WX [PEBpALICHUM:
nemoHcTpauus — Tabmun  «llepmoguueckass cucreMa  XUMHUYECKUX — BJIEMEHTOB
J.1. MengeneeBay, W3ydeHHE MOJEICH KPUCTALIMYCCKUX PEIICTOK, HAOII0ICHUE
U OIMCaHUE JIEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OIBITOB (Pa3jOKEHUE MEPOKCHUIIA
BOJIOPOJIa B IPUCYTCTBUM KaTAJIA3aTOPA, ONPEACIICHUE CPEAbl PAaCTBOPOB BEILIECTB
C MOMOIIBK YHUBEPCAJIBHOTO HWHIMKATOPa, PEAKIUH MOHHOrO OOMEHa), MPOBEICHUE
MpakTH4ecKor paboThl «BnusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peaKkuumn».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHHAM XMMHYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMHUYECKUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM ITOHATUS «MACCOBas J0JIs BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnbl. Ilonoxenne HemetamioB B Ilepuoguueckoil cucteMe XMMUYECKHUX
sanemenToB J[.W. MenzeneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3MYECKHUE CBOMCTBA
HEMETaJUIOB. AJUIOTPOINMS HEMETaUIoB (Ha mpuMepe Kuciopojaa, cepsl, ¢ocdopa
U yTiepona).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdopa, yriepojsa U KpeMHHS]) U UX COCAUHEHUM (OKCHIOB, KHUCIOPOICOACPKAIINUX
KHCJIOT, BOJIOPOJHBIX COETMHEHUI ).

[IprumeHeHnEe BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUU.

Mertamnbl. Ilosnoxxkenne wmertauioB B llepuoaudeckor cCUCTEME XUMHYECKUX
anemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢u3mdeckue cBodicTBa  MeTaioB. CIulaBbl  METaJLIOB.
DJIEKTPOXUMHYECKUN PsiJT HANIPSHKEHUI METaJlIOoB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPU, KW, KaJlbIIUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEb) U X COCTUHEHUM.

OO61mue criocoObI oJTy4eHHs MeTaIJIOB. [I[pruMeHeHre MeTaioB B ObITY M TEXHUKE.

DKCIepUMEHTATbHbBIE METO/Ibl U3YUCHUST BEIIECTB U UX MPEBpAICHUN: U3yYCHUE
KoJuleKiMuu  «MeTayuiel W CIUIaBb»,  OOpaslloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJIOJICHHWEe U  ONHCAHHWE  JIEMOHCTPAIMOHHBIX
U JTa0OpATOPHBIX OMBITOB (B3aMMOJCUCTBUE TUIPOKCHUIIA ATIOMHHHUS C PacTBOpaMU
KHUCJIOT U 11IeJI0UEe, KaYeCTBEHHbIC PEAKIIUM HA KATUOHBI METAJLJIOB).

PacueTtHbie 3a7aum.

Pacuetsl Macchl BemiecTBa WM OOBbEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEeMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacUeThl
Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

XuMus v xxKu3Hb. MeKnpeaMeTHbIe CBI3H

Ponp xumum B oOecrnie4eHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLINM.
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[IpencraBnenust 00 OOMMX HAYYHBIX NPUHLHUIAX MPOMBIIUICHHOTO TOTYYECHHS
BaYKHEHMILINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~ MaTephalibl,  Kpacku, CTEKJIO, KepaMHuKa,  MaTepHalbl
IUIS SIEKTPOHUKHU, HAHOMAaTepuaibl, OpraHnYeCKUE U MUHEPAJIbHbIE YA00PEHUS.

XUMHUSLT W 3J0pOBbE 4YEJNOBEKa: MpaBWa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia OE30MACHOTO MCHOJIb30BAaHUS IPENApaToB OBITOBOW XUMHH
B IIOBCEJITHEBHOM JKU3HHU.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3yYEeHUH OOLIEH M HEOpPraHW4eCcKOu
xuMuu B 11 Kimacce ocylecTBISETCS Yepe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TOHATUH, TaK M MOHATHUM, SBISAIOIIUXCS CHUCTEMHBIMH JUIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHUHTE3, KIacCU(pUKaluus, IEPUOJUYHOCTb, HAOJIIOIEHUE, OSKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uKa: MaTepusi, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, HHEPreTHUECKU YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHE BEIUUYMHBI M €IUHULBI UX HU3MEPEHHS,
CKOpOCTb.

buonorus: kierka, opraHu3M, 3KOcUcTeEMa, Onocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJE3HBIE MCKOMAeMble, TOIUIMBO,
pPECYPCBI.

TexHonorus: XUMHYECKash MPOMBILUIEHHOCTh, METAJLTyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTepPHUANIOB, CEIbCKOXO3AWCTBEHHOE MPOM3BOJCTBO, MHILEBAs
IPOMBIIIEHHOCT, bapmaneBTHUECKAS IIPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKHX  MpenaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepuasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00y4YarOIUMUCS
nporpaMm  cpeAHero oo6Omero oOpa3oBaHus  (JIMYHOCTHBIM, MeETaNpeIMETHBIM
U npeaMeTHbiM). HaydHO-MeToanuecKod OCHOBOM i pa3pabOTKHA IUIAHHPYEMBIX
PE3yIbTaTOB OCBOCHUS MPOTPaMM CPETHEro OOIIEro 00pa3oBaHus SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN OIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOLIETo
00pa30BaHUsI BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAaHME OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HMIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Khe MOTUBALIUU K 00YUYEHHUIO;

L[CJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAMIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXCsl PYKOBOJICTBOBAaTbCS B CBOEH
NEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, NPUCYIIIMMH LIETOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJU4KMe IPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH KU3HECHHBIEC TUIAHBI.

JIM4HOCTHBIE PE3YNBTATHI OCBOCHHUS IPEAMETA « XUMUS» TOCTUTAIOTCS B €UHCTBE
yu4eOHOH M BOCHMTATEIbHOM JEATEIBHOCTH B COOTBETCTBHUM C T'yMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTIMU U UCATAMHA POCCUNCKOTO
IPaXKJAHCKOrO OOUIECTBA, IPUHATHIMU B O0ILIECTBE HOPMAaMHU U MPABUJIaMU MOBEJICHNUS,
CHOCOOCTBYIOLUIMMH IPOLIECCAaM  CaMOIIO3HAHHUS, CaMOpPa3BUTHS W HPaBCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH 00YYaOIIHUXCS.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  IpeaMera  «XUMHUSD»  OTpa)karoT
cOPMUPOBAHHOCTh ~ OMbITAa IO3HABAaTEIbHOM W  MPaKTUYECKOW JIeATEIbHOCTH
oOy4Jaronuxcs 1o peajan3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHNS

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOSI3aHHOCTEH,
YBRKCHHUS K 3aKOHY U MPABOMIOPSIIKY;

NPE/ICTABJICHHS O COIMATBHBIX HOPMAaX U MPABUIIAX MEIIJIMYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATCIBHOCTU TMPH CO3JAHUU YUCOHBIX
IPOCKTOB, PEIICHUH Y4YeOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBIMOJIHECHHA XUMHYCCKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHMMATh U IMPUHUMATb MOTHUBBI, HAMCPCHU, JIOTUKY U AaPpT'YMCHTBIL
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘I€6H0ﬁ ACATCIIBHOCTH,

2) IAaTPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOT'O  OTHOIICHWSI K HCTOPUYECKOMY M  HAy4YHOMY  HAcCJEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B OO0JACTH TEOPUM U MPAKTUYECKOTO
NPUMEHCHUS XUMHH, OCO3HAHHS TOrO, 4YTO JOCTHXKEHUS HAYKH €CTh pPe3yJIbTaT
JUTUTEIBHBIX HAOJI0/ICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyJa YUYEHBIX U TPAKTUKOB,;

WHTEpECa W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM WU TMOCJIEAYIOIIEM aHAIU3E
nH(}OpMAITUHU O EPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTCUECTBEHHONW XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUM, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,;

TOTOBHOCTH OLICHHBATh CBOE MOBEICHUE U TTOCTYIIKM CBOMX TOBAPUIIEH C MO3UIUHN
HPABCTBECHHBIX Y IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3TUX MMOCTYIIKOB;

4) popMupoBaHUSs KYJILTYPbI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOTO M 0€301acHOr0 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U IICHUXUYECKOMY
3JI0POBBIO;

coOMIO/IeHNs TpaBWil 0E30MacHOro OOpallleHusT ¢ BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MNOHMMaHUSl LIEHHOCTU MpPaBWJI UHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYyAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JTHOEH;

OCO3HaHHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATENBCKON IESITEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOW TPAEKTOPUHN 00pa30BaHus,
Oynymield mpodeccuu W peanu3aliil COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHU, HHTEPECOB M MOTPEOHOCTEM
00111eCTBa;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

DKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K TIPUPOJie, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa HSKOJIOTHYECKHX TPOoOJIeM, BIUSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEJIbI;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMHHM JJIA pPElIeHUs
BOIIPOCOB PAIIMOHAJIBHOTO MIPHUPOAOTI0IB30BaAHUS;

AKTUBHOTO HENPUSATUS JACHCTBUN, NMPUHOCSIIIUX BPEI OKPYNKAIOIIEH MPUPOTHON
cpede, yMEHHUS MPOTHO3UPOBATh HEOIArONPUSITHBIE HKOJOTHMUYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX ICMCTBUHN U NMPEIOTBpaIlaTh UX;

HallMyus PAa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJbTYPHI,
OTBITA JIESITEIBHOCTH IKOJOTUUYECKON HAMpaBJIECHHOCTHU, YMEHHUSI PYKOBOJICTBOBATHCS
MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHONW W COIMAJILHON MpPaKTUKE, CIOCOOHOCTHU
Y YMEHUS aKTUBHO MPOTHUBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKY;

MMOHUMAaHUS CIEU(DUKN XUMHUHM KaK HayKHd, OCO3HAHUS €€ PO B (POPMUPOBAHUHU
pPaIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUHA IEJIOCTHOTO TPEICTABICHUS
00 OKpyXaroleM MUpPe Kak 0 €JUHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUH TTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM [IUBUIIN3AIINH: B €€
T'YMaHUCTHYECKOW HANpPABICHHOCTH M BaXXHOW PO B CO3JMaHWM HOBOW 0a3bl
MaTepUaTbHOW KYyJIbTYpPBI, PEIICHUH TJI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJI0BEUYECTBA — CHIPhEBOM, SJHEPTreTUUSCKOM, IMMUIIEBON U IKOJIOTHYECKON OS30ITaCHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECTICUCHUU YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
HCITOJIb3YeMbIX B ©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIOJb30BaTh IOTy4aeMbIe
3HAHUS JUI aHadu3a U OOBSCHEHMS SIBICHUN OKPY>KAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM W3MEHEHUH, YMEHHs JeJlaTh 00OCHOBAHHBIE 3aKJIFOUCHHS] HAa OCHOBE HAYYHBIX
($aKTOB M MMEIOIIMXCS JAHHBIX C IETbIO TTOJYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO HCITOJIB30BaTh XMMHYCCKUE 3HAHUS ISl PEIICHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIICIOBATEIBLCKOMN NEeITCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW MO XMMHUU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccruoHaabHOMI
JIESITEIIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS YYEOHOTO MpeaMeTa « XUMUSI» Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HA4YMMBIE [T (POPMHUPOBAHHSI MUPOBO33PEHHUS 00YUAIOMIUXCA MEKIUCITUTLTHHAPHbIC
(MexxnpenMeTHble) OOIIeHAyYHbIE TOHSTHS, OTPA)XalollMe IEJOCTHOCTh Hay4YHOU
KapTUHBI MHUpa U CHeUU(PUKY METOJOB MO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CUCTeMa, HAy4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEeJI0BaHHME, HAOIIOICHUE,
U3MEpEHUe, FIKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4YeOHbIE JEHCTBHUSA (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,
peryJisTUBHbBIE), obecrneunBarone ¢GopMupoBaHue (YHKIMOHAILHOW TPaMOTHOCTH
U COLMAIIbHON KOMIETEHLUN O0yYaroXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl MHCIIOJIB30BATh OCBOEHHBIE MEXKIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSL U YHUBEpCAJIbHbIC y4eOHBIC JCUCTBUS B MO3HABATEILHOM
U COI[MAJIbHOM MTPaKTHKE.

MeranpenMeTHbIE  pe3yJIbTaThl  OTPAXAalT  OBJIAJICHUE I03HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU YHUBEPCAIHHBIMU YU€OHBIMU JICHCTBUSMH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBbie Jornyeckue 1ecTBus:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATH LEIU ACATEIbHOCTH, 3a1aBas MIApaMETPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh IIPA OCBOCHUHU 3HAHUM IIPUEMBI JIOTUYECKOTO MBILLIJICHUS — BBIIEIIATh
XapakTEepHbIEC IPU3HAKU IOHATUHM WM YCTAHABIMBATH MX B3aUMOCBS3b, MCIIOJIb30BAThH
COOTBETCTBYIOIIME OHATHUSA 11 00BSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUU JIs KJIACCU(DUKAUMU BEUIECTB U XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh IIPUYNHHO-CIICACTBEHHBIC CBSI3U MEXIY U3Yy4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, E€AYKTUBHBIE, 10 aHAJIOIHH),
BBIABJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYHs B PACCMATPUBAEMBIX SIBJIICHMSX,
(opMyITUPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

IIPUMEHATh B NIPOLIECCE IO3HAHMS, HCIOJIb3YyEMblE B XHMHMH CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIbHbBIE MPEACTABICHUS — XUMUYECKHUI 3HAK
(cumBOJI) BMEeMEHTa, XUMHUYecKas (opmysia, YpaBHEHHUE XUMUYECKOW pEaKIUu —
IPU PEIICHUH YU4eOHBIX MO3HABATEIbHBIX U IPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BaHHBIC
MOJENBHBIE TPEJICTABICHUS JJISI BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3YYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUN.
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ba3oBble ucciieqoBarebCKue 1eiicCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTI'O MO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIUM;

dbopMynMpoBaTh €M U 3aJa4d KMCCIIEOBAHUS, HCIIOJb30BAaTh IMOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI JIJIsi (JOPMUPOBAHUS TUIOTE3bI IO MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENIBHOTO INIAHUPOBAHUS U MPOBEICHUS YUCHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3yibTar, (OpMyIUpoBaTh 0O0OIICHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUS, COCTABIIATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

MpUOOPETaTh OMBIT YYCHUYECKOM HCCIEA0BATENbCKON U IPOEKTHOM e TEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY MTOMCKY METOJIOB PELLICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS.

Pab6ora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XMUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aIPOCH U IPUMEHATH Pa3IMYHbIE METO bl IIPU MOUCKE U 0TOOpE
nH(popmManuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OIPEIEICHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBiieHHUs WHOOpMaIuu
(cxemsl, rpaduKy, 1UarpamMmbl, TaOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHITh MEXIpeAMETHbIE ((PU3MUECKUe U MAaTEMAaTUYECKHUE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIITHOCTH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC eHCTBUS:

3aJlaBaTb BOIIPOCHI 110 CYIICCTBY 06CY)KI[3€MOI>1 TEMBI B XOJA€ JAUaJiora
W/WIM  JAUCKYCCUM, BBICKa3blBaTh UAECH, (OPMYJIHPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTCJIbHO BBIITOJIHCHUA HpCI[J'IO)KGHHOfI 3aladyiu,

BBICTYIIaTb C HpGSCHTaHHeﬁ PE3YyJIbTATOB [M03HABaTEILHOMU ACATCIIBHOCTU,
IMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPU BBIIIOJIHCHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM pabOoThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3alMi y4yeOHOro MpoekTta U (OPMYJIUPOBATH BHIBOABI
Mo pe3yJsibTaTaM HPOBCACHHBIX I/ICCJ'IGI[OBaHI/Iﬁ IMyTCM COTIJIAaCOBAHHA HOSI/IHI/Iﬁ B X0I€
00CyXeHusl 1 0OMEHa MHEHUSIMHU.

19



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

PeryasiTuBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE NelCTBUSA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESITeNIbHOCTh, OMNpEeNeNsisi €€ WeMu M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JCHCTBHIA TIPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIIbCKUX 3a/ad, BRIOUpaTh HamOosiee 3PpGHeKTUBHBIM CIOCO0 HX
pEIICHHUs C YIETOM TMOTyUeHHUsT HOBBIX 3HAHMIA O BEIIECTBAX U XMMHUCCKHUX PEaKIIHsIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH [EATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
Y CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI MPOrPaMMbl CPEHEr0 OOIIEro oOpa3oBaHuUs
o XUMHHM Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HAa OOECIECUYECHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeNbHOMN U OOIIEKYIBTYPHOU MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui yd4eOHOTro mpeaMeTa «XUMHs HaydHble 3HAHUS, YMEHUS
U CIIOCOOBI ACHCTBUHN 10 OCBOCHUIO, MHTEPIPETALIMH U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
NEATEIbHOCTU MO TOJIYYEHHWIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHWI B Pa3IUYHBIX
Y4EOHBIX M PEabHBIX >KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHUEW. B mporpamme
110 XUMUU MPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUYCHHUS.

K xonmy oOydenms B 10 kJjiacce TpeaMETHBIC pPE3yJbTaThl OCBOCHHS Kypca
«Opra"nndeckasi XuMHs» OTPAKaOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpa, pPOJM XUMHM B TO3HAHUM SIBIICHUI  TPUPOJBI,
B (GOpPMHpPOBAHWU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOIUMOMW [JIsi pEeHIeHUs MPAKTUYECKHX 3a7a4 W DKOJOTUYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE CUCTEMON XMMHUUYECKHUX 3HAHUM, KOTOPAs BKJIKOYAET: OCHOBOIOJIAratoIne
MOHATUS (XUMUYECKUI AJIEMEHT, aToM, J3JIEKTpPOHHas 000JI0YKa aToma, MOJIEKYJa,
BAJICHTHOCTh, DJEKTPOOTPUIIATEILHOCTh, XMUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BepHyTas U COKpaIlleHHas1), MOJib, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepOAHBIH
CKeJieT, QYHKIMOHATbHAS TPYIINa, paJiuKail, U30Mepusi, U30MEPbl, TOMOJIOTUYECKUN PS]I,
TOMOJIOTH, YTJIE€BOJOPOAbI, KHCJIOPOJ M a30TCOJEpKAIIME COCIAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTtpoeHus oprannueckux BeniectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHI A3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXxale B OCHOBE MOHUMAaHUS MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
dakToIOorMYeCKUe CBEIACHUS O CBOWCTBAaX, COCTaBe, TMOJNYyYEHUH U OE30MaCHOM
UCIIOJb30BAaHUN BAXXHEWUIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeSATEeIbHOCTH YeIOBEKa;
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cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTAaHABIMBATh MX  B3aWMOCBS3b, HCIIOJIB30BaTh  COOTBETCTBYIOIIHME  ITOHATHUSA
IIPYU OIIMCAHUU COCTaBa, CTPOEHUS U IPEBPALLECHUN OPraHUYECKUX COCINHEHNN;

COPMUPOBAHHOCT ~ YMEHHUH  HCIIOJIB30BATh  XHMHUYECKYI0  CHUMBOJIUKY
JUIsL COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHOM) (hopMy
OpraHUYEeCKUX BEUIECTB M YPaBHEHUN XMUMHYECKUX pPEaKIUi, U3rOTABIMBATh MOJEIU
MOJIEKYJI ~ OpPraHMYEeCKHMX  BEHIECTB [  WUIIOCTPAUMA  HUX  XUMHUYECKOIO
Y IIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYECHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACIEHHOMY KjacCy/Tpyrre
COEIUHEHUM  (YIJIeBOJOPOMABI,  KHUCIOPOA W a30TCOAEpXAllUe  COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JlaBaThb WM Ha3BaHUA [0 CHUCTEMAaTHYECKOM
HoMmeHkiatype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIE HA3BaHMUS OTAEIbHBIX
OpPraHMYECKHUX BEUIECTB (ITUJIEH, IPONUJICH, alleTUIICH, STHJICHIJIUKOIIb, TIIMLEPUH, (PEeHOM,
(dopmManpaerua, aneTalibIeruj, MypaBbHHasl KHUCJIOTA, YKCYCHasi KUCJIOTa, OJEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCII0TA, TIII0K03a, PPYKTO3a, Kpaxmall, LIeJUTI0JI03a, TIIULHUH);

c(OpPMUPOBAHHOCTh YMEHMSI OIPEENIATH BUAbl XUMUUECKON CBS3H B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

COPMUPOBAHHOCTh ~YMEHHSI TNPUMEHSATh MOJOXKEHUS TEOpPUU  CTPOCHMS
oprannveckux BemecTB A.M. bytinepoBa s OOBSICHEHUST 3aBUCHUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUIN XapaKTEpU30BaTh COCTAB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, dTaH, TWICH, MPONWICH, alleTuiIeH, OyTtaauen-1,3, MmeTunOyTaaueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIJIMKOJb, TJIUUEPUH, (EHOJ, aleTalbIeru/,
MypaBbUHAsl M YKCYCHAasl KUCJOTBI, IJIIOKO3a, KpaxMmaJj, LEeJUI0JI03a, aMHUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXAY HHUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HPOPMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI MX MEPEPAOOTKH M MPAKTUUECKOE
IpUMEHEHHUE MPOAYKTOB NepepadOTKy;

c(OpMUPOBAHHOCTh YMEHUW POBOIUTH BHIYMCIECHUS 110 XUMHUUECKUM YPaBHEHUSIM
(maccel, o00bema, KOJMYECTBA HCXOJHOTO BEIIeCTBA WJIM MPOAYKTA PpPEaKIUuu
0 M3BECTHBIM Macce, O0O0ObeMy, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIIAJ€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMMHH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS U1l MPUHATHS PEUICHUI B KOHKPETHBIX >KU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;
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c(hOpMHUPOBAHHOCThL YMEHWW COONIOMATh TMpaBWiIa IMOJIb30BAHMS XUMHUYECKOU
MOCyI01 M TabOpaTOPHBIM 000PYy10BaHUEM, a TAK)KE IMPaBUiIa 0OpAIEHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIMAMU IO BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOR;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUH, IOJyUCHHUE
STUJICHA W HW3YyYCHHE €r0 CBOMCTB, KQUECTBECHHBIC PEAKIIMHM OPTaHMYECKUX BEIIECTB,
neHaTypainus OeNKOB MPH HarpeBaHWM, I[BETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JJaOOPATOPHBIM
000OpyI0BaHUEM, TPEICTABIATh PE3YIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIIUA U (DOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yIbTaTOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTUYECKA  AHAIM3HPOBATH  XUMHUYECKYIO
nH(}OpMaITHIO, TOTYyIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(OpMAITHH,
HNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh IIpaBUIIa SKOJOTHUECKH IIeJIECO00Pa3HOT0
MOBEJICHUSI B OBITY W TPYAOBOW JACSITCIBHOCTH B IEIAX COXPAHEHHUS CBOETO 370POBBS
U OKpYXKaloleld MPUPOTHON Cpeabl, OCO3HABATh OIMACHOCTh BO3ICHCTBUS Ha JKUBBIC
OpraHU3MBbI OIPEJCICHHBIX OPTaHUYECKUX BEIECTB, MOHUMAas cMbICH mokazarens [TJK
(IpeebHO  AOMYCTUMOM  KOHIIGHTpAIMHM), IIOSCHATh Ha IIpUMeEpax CIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OpraHu3M YeJIOBEKa;

JUIsT  OOYYaroIMXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: yYMCHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHUS BEIIECTB
U XUMHYECKHUX SIBJICHHUIL;

JUIS CIETIBIX M CIA0OBHUISANINX OOYYaIOIMXCS: YMEHHUE HMCIOJIB30BaTh peabedHO
TOYEUYHYIO cucTteMy o6o3HaueHut JI. bpaiins s 3anucu Xxumuueckux (popmyi.

K xoniry o0ydyenus B 11 kiacce nmpeaMeTHbIe pe3ybTaThl OCBOCHUS Kypca «Oomas
Y HEOpraHU4YeCKask XUMHUS» OTPaKaloT:

c(hOpMHUPOBAHHOCTH MPEICTABJICHUM: 0 XUMUYECKOU COCTAaBJISIONIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpPA, POJIM XMMHUU B MO3HAHUU SIBJICHUW TPUPOIbI,
B (OpMHUpOBAaHMM MBIIUICHUS] U KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOIWMOW IS PEIICHUS TNPAKTUYECKUX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAask BKIIFOYAET: OCHOBOIOJIArarolIne
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, H30TOM, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIU
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN o0beM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTENEeHb OKUCIICHUS, XUMHMYECKas CBs3b (KOBaJCHTHas,
HMOHHas1, MeTaJUIMYeCcKas, BOJOPOIHAS), KpUCTAIUIMYECKasl PEIIeTKa, TUIIBl XUMUYECKHUX
peaKUMii, paCTBOP, JIEKTPOIUTHI, HEIJEKTPOJUTHI, SJIEKTPOJIUTHYECKAS THUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM pEakiuu, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJICKTPOJUTHYECKOM JAUCCOLMAINH,
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nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUSl U MPEBPAILLEHUS PHEPTUU MPU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN $S3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAHUSA TPUYUHHOCTA M CHUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOIOTHUYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, OJYyUYEHUH U 0€30IMACHOM UCIOJIb30BAaHUU BAKHEHIIINX
HEOPraHWYECKHUX BEUIECTB B OBITY M MPAKTUYECKON I€ATEIbHOCTH YEI0BEKA,

cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHBIC TMPU3HAKK TOHSITHH,
YCTAaHABJIMBaTh HMX B3aUMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOIIME  MOHSTHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

chOPMUPOBAHHOCTh ~ YMEHHMH  HCHOJNB30BAaTh  XMMHYECKYID  CHMBOJIUKY
Uil cocTaBiieHHsT (GOpMyJd BEUIECTB U YpPaBHEHUHW XUMUYECKUX  PEaKILHUid,
cucrtematuyeckyto HoMmeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHUA OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YTapHBIM ra3, YIJIEKUCIIbIA ra3, aMMHaK, TalleHas U3BECTb,
HeralieHasi U3BeCTb, IUThEBAs COJA, MTUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONPENENSITh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHYECKUX IEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUUYECKOHN CBS3H
(koBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COCIWHEHHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs!, MOJICKYJIIpHAsl, HOHHAs,
METaJIIMYECKas), XapaKTep CpPe/ibl B BOJHBIX pacTBOPAaX HEOPraHUUECKUX COCTUHEHUI;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBATh NPUHAIJICKHOCTh HEOPTaHUYECKUX
BEIIECTB 0 MX COCTAaBYy K OIPEIECICHHOMY KiacCy/Tpynre COeIMHEHUH (IpocThie
BEILIECTBA — METAVIbl U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCJIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJTN);

c(OPMUPOBAHHOCTh YMEHUW pACKpbIBaTh CMBICH NEPUOJUYECKOTO 3aKOHa
J.I. MengeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ilepuogudeckoil CHCTEMBI XHMHUYECKHX
anemeHToB J[.M. MeHaeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
«OHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XMMHYECKUX 3JIEMEHTOB UM MX COCIMHEHUN MO mepuojam u rpymnmnam llepuoanyueckon
CHCTEMBI XUMHYECKUX dJIeMeHTOB /[.J1. MeHnaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE
CBOWMCTBA  HEOPraHWYECKMX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMHU  BEIIECTBAMHU
C IOMOIIIbIO YPABHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUIUpPOBATh  XMMHUYECKUE  peakUuu
[0 Pa3au4HbIM IpU3HAKaM (YUCIYy M COCTaBy pPEarupyroliuxX BELIECTB, TEIJIOBOMY
addekTy peakuuu, HU3MEHEHHUIO CTENEHEW OKHUCIEHUS dJIEMEHTOB, OOpPaTUMOCTH
peaKiMM, YYaCTUIO KaTaanu3aTropa);
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c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE M COKpAILEHHBIE YPAaBHEHUsI PEaKIMi MOHHOTO OOMEHA, YYWThIBAsl YCIIOBHS,
IIPU KOTOPBIX 3TH PEAKLIHNH UAYT JO KOHUA;

chOPMHPOBAHHOCTh ~ YMEHUH  TPOBOJIUTH  PEAKIMH,  IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
IIyTEM UOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

chOPMHUPOBAHHOCTh  yYMEHHH  PaCKpPHIBATH CYIIIHOCTb OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN TOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XApPAKTEP CMEIICHUS XHMMHYECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [llaTennbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOIECCHI, JICKAIINE
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHHS CEPHOM KHCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIUIAX U DKOJIOTUYECKUX
npobJieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MTPOBOUTH BHIYMCICHUSI C UCTIOIH30BAHUEM TOHSTHUS
«MaccoBas 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKHUX
peakimsIX, MacChl BEIIeCTBa WK 00beMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ dekTa
pEeaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI BELIECTB, IPEBPAICHUS U COXPAHECHHUS
SHEPIUY;

chOPMUPOBAHHOCTh YMEHUN COOJIOIAaTh MpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1ab0paTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

c(hOPMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE TMEepOKCHAa BOAOpPOAAa B MPUCYTCTBHM KaTaIM3aTOpA,
OTIpENICJICHUE CpeAbl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO WHJIUKATOPA,
BIIUSIHUE Pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIMU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMU Ha Cyib(dar-, KapOOHAT- U XJIOPU/-aHUOHBI, HA KaTUOH
aMMOHMSI, pEIIEHUE IKCIIEPUMEHTANIbHBIX 3a71a4 1o TeMaM «MeTtaibs» u « HemeTramisy)
B COOTBETCTBUU C IMpaBUJIAMHU TEXHUKU O€30MaCHOCTH MpPU OOpAIEHUU C BEIIECTBAMHU
U J1abopaTOpHBIM  OOOpPYJOBAaHUEM, TMPEJACTABISTH  PE3YJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (opMe  3alrMch  ypaBHEHUHW  COOTBETCTBYIOIIUX  PEAKIUN
1 (OpMyYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
uHpopMalMio, TOJIy4yaeMyl M3 pa3HbIX HMCTOYHHMKOB (CpeiCTBa  MacCOBOM
KOMMYHUKaIuu, MHTepHET U Jpyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAAThH MPaBUiIa IKOJIOTHYECKH 11eJIecO000pa3HOTo
MOBEJICHUSI B OBITY U TPYAOBOW NEATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0POBBS
U OKpYXXarollled NPUPOJHOW Cpeabl, OCO3HABATh OMACHOCTh BO3JCHUCTBUSI HA KUBBIC
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OPTraHu3Mbl OIPEIEIICHHBIX BEIIECTB, MOHMMAas cMbIcia nokaszarens [IJIK, mosicHsTh
Ha MpUMepax CHOCOOBI YMEHBIICHHUS] W TPEAOTBPAIICHUS MX BPETHOTO BO3ICUCTBUS
HA OPraHU3M YE€JIOBEKA;

JUI  OOy4YaroIIuXCsl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS: yMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAaxX TO3HAHMUS BEIIECTB
1 XUMHUYECKUX SIBJICHUM;

JUTSL CTIETIBIX M CIIA0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh PelbeHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.
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10 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BU/IbI JICSITEILHOCTH
pa3nenoB U TEM [IporpamMmmHoOe coziepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pa3znen 1. TeopeTudyeckue 0CHOBBI OPraHUYECKON XUMUU
1.1 | [Ipeamer 3 [IpenmMeTr opraHn4eCcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpraHUYECKON XMMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBISBIIATH UX XapaKTEPHBIC
Teopus crpoeHus Y 3HAUYCHHE B MOJYYCHUU HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpTraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aUMOCBSI3b.
COEIMHEHUM Teopus CTpOCHHS OPraHUIECKUX [IprMEHATH NOJOKEHUS TEOPUHU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MTOJIOKEHUS.
CrpykTypHbIe HOPMYIIBI OPraHUUECKUX
BemecT. ['oMonorus, nuzomepus.
XHAMHYECKas CBSA3b B OPraHUYECKUX
COEIMHEHHUSIX: KpAaTHBIE CBA3H,

G- U TT-CBA3H.

[IpeacraBnenue o KiaccupuKauu
OpPraHUYECKUX BELIECTB.
Homenknarypa opraHndeckux
COeIMHEHUN (CUCTeMaTHYeCKas)

Y TPYUBHAJIbHBIE HA3BaHUS BAYKHEHIIINX
IIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX
BELIECTB.

CTPOEHUS OPraHNYECKUX BEUIECTB
A. M. bytiepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOEHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIlleHHON ) POpMYJT OPraHMYECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(oxuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IIPUPO/JIE, XapAKTEPU30BaTh €€
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IKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB M MaTepUATaAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHUTO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIE ONBITHI:

— MOJIETTUPOBAHNE MOJICKY
OpPTraHUYECKUX BEIICCTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
JEMOHCTPALIMOHHBIE ONBITHI; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U TIPAKTUYECKUE pabOThI

Htoro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — rOMOJIOTUYECKHM psii. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nIecKre 1 XUMUICCKHE CBONCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBbI

IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOEHHE,
duznyecKkre 1 XUMHUECKHUE CBOMCTBA

PackpbIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

P OMMCAHUU COCTaBA, CTPOCHHUS

Y TIPEBpAICHUN OPraHUuYECKUX
COCIUHCHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIECTB.
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(peakiuu ruApupOBaHHUS,
rajioreHUPOBAHMS, TUJIpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
HaxX0JICHUE B IPUPOJIE, OTyYCHUE
U TIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOCHHE, PEaKIIMs MOJTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEIL: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
ALleTHIIEH — IPOCTEUIINN
MPEJICTAaBUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE
U XMMUYECKHEe CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaIiy TOPeHUs), HAXOXKICHUE
B IIPUPO/IC, TTOJTYUYEHHUE U TPUMEHEHNE

2.3

ApomaTudeckue
YTIEBOIOPObI

ApeHbl: 6€H30J1 ¥ TOJTYyOJI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peakuuu raJsoreHUpPOBaAHUS

Y HUTPOBAHMUSI ), IOJTyUCHUE

u npuMeHeHune. Brnusnue Oenzona

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEIIIECTB K OIMPEEICHHOMY KJIacCy
YTJIEBOJIOPOIOB MO COCTABY

U CTPOCHHIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYypE;
MIPUBOJAUTH TPUBUAIIBHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

1 XUMHUYECKHUE CBOMCTBA, BaKHEHIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yTI€BOAOPOA0OB (MeTaHa, ITaHa,
ATUJIEHA, alleTujIeHa, Oyraauena -1,3,
OeH3071a, TOTy0J1a).

BBISIBISTE TEHETUYECKYIO CBSI3h MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
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Ha OpraHrns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadoTKa

[Tpupoauslii ras. [lomyTHbie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoaykTel
nepepadboTKu HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBIl yroyib ¥ IPOIyKTHI €T0
nepepadboTKH.

JKCHepUMeHTATbHbIE METOAbI
N3y4eHHs BelleCTB

U MX NIpeBPallleHH:

e JleMOHCTpaLu:

— komtekuu «HepTh» u «YTomby;
— BUJeo(pparmMeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIEC OMBITHI:

— Ka4eCTBEHHOE OIpe/iesieHre
yIaepoJia ¥ BOAOPO/1a B OPraHUYECKUX
BEIIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNUE MOJIEKYJI
YIIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX.

peakinii C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu3oBaTh UICTOYHUKU
YTJIEBOJIOPOAHOTO CHIPBS (HEPTH,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHHE TIOyYaeMBbIX POIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OMBITOB
U MIPAKTUYECKUX pabOoT M0 MOJIyUYEHHUIO
U U3yYEHUIO0 OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIIEHUS

JUISL OTIpEICTICHUS] MOJIEKYIISIPHOM
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e [IpakTHueckue pabOTHI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YYEHUE
€ro CBOKCTB.

e PacueTHble 3a1a4n:

— OIIpENENICHNE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO BELIECTBA

110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PpacyeTsl 10 YPaBHEHUIO XMMHUYECKOU
peaxkuuu

(GopMyJIbl OPraHNYECKOTO BEILIECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIIUH.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYLIECTBIISAATH CBOIO [IO3HABATEIBHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B IPYINIIOBON y4eOHOI
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn s

3.1

Cnuprsl. DeHon

3

[IpenenpHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYSCKHUE
CBOMCTBa (peaKIUU ¢ aKTUBHBIMH
MeTaJlJIaMU, TaJIOT€HOBOIOPOIAMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
yeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI: STHICHTITNKOJIb
U TJIMICPUH, XUMHYECKOE CTPOCHHE,
(br3NYeCKUe M XUMHUYECKHIE CBOMCTBA
(B3aMMOEHCTBHE CO MIECTOYHBIMU
MeTaJlJlaMU, KaueCTBEHHAsI PEaKITus
Ha MHOTOQTOMHBIE CTIPTHI).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH MX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIINE MMOHSATHUS

MIPY OMHCAHUH COCTABA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIUHCHUM.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIEHHOM ) (hOPMYJT OpTaHUUYECKUX
BCIIICCTB.

YcTraHaBIMBaTh MPUHAIEKHOCTh
BEIIECTB K OTPEACIIEHHOMY KJIacCy
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DU3HOJIOTUYECKOE ICVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJIS.
®enon. CTpoeHre MOJIEKYIIHI,
br3YecKue 1 XUMUYECKHUE CBOMCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
(hU3M0I0TNYECKOE JIEUCTBUE

Ha OpraHu3M denoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalibIeru

U alleTaJIbACT U/, XAMUUECKOE
CTpoeHue, PU3NIECKUe U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTaHOBJICHUS1, KAYECTBEHHbBIE
peakium), NoJiy4yeHue

U TIPUMEHEHUE.

OHOOCHOBHBIE MPEJICTBLHbBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHasI
KHUCJIOTa, XUMUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTRA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHs
ATEpUPUKAIINN ), TTOTTyICHHE

u npuMeHenue. CTeapuHoBas

1 OJICMHOBAs KUCJIOTHI KaK
MIPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpbl1a Kak coM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
M0 CUCTEeMaTU4YeCKOM HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHUS
OTIICTILHBIX TIPEICTABUTEIICH
KHCIIOPOJICOIEPKAIIUX COCTMHEHUN.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3HUECKHE

1 XUMUYECKHE CBOMCTBA, BaYKHEUIITHE
CIIOCOOBI MTOTYYCHUS TUITUIHBIX
MPEACTaBUTENCH PA3IMYHBIX KIIACCOB
KHUCJIOPOACOIEPKALIUX COCTUHEHUN
(MeTaHoOJIa, ’TAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanbAeTuIa, YKCYCHON KHUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
[EJUTIOJIO3b1 ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXXJTy HUMH U TIOJITBEPKIATH €€
HaJIM4KUE YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTpOEHHUE U IPUMEHEHUE KUPOB,
XapaKTEpHU30BaTh UX 3HAUCHHE

JUTST 5KU3HEIEATETbHOCTH OPTaHH3MOB.
Oco3HaBaTh OMACHOCTH BO3EHCTBUS
Ha )KUBBIC OPTAHU3MBbI OITPEICIICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
Cnoxuble 3(hUpbl Kak TPOU3BOTHBIE
KapOOHOBBIX KUCJOT.

[M'uaponu3 caoXHBIX 3PUPOB.

JKupbl KaK TPOU3BOIHBIE TTTULIEPUHA
Y BBICHIMX KapOOHOBBIX KUCIOT.
I'maponns KupoB

3.3

VYrneBoasl

VYTI1eBOBI: COCTAB, KIacCU(pUKaLIH
yTI€BOJ0B (MOHO-, /TU-

U nonucaxapuasl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJICKYJIbI,
dbuznyecKkre 1 XUMHUYECKHUE CBOMCTBA
TIFOKO3bI (B3aUMOJIEUCTBUE

¢ ruapokcuaom meau(Il), okucnenne
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccraHoBIIeHUE, OPOKESHHE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTH OpraHn3Ma
yenoBeka. Dorocunres. Opykrosa Kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeICTaBUTEIb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIE U TPUMEHEHHE.
Kpaxmai u nemnronosa Kak IpupoIHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpPTraHUYECKUX BEIIECTB, MOSACHATH
Ha IPUMEPAX CIIOCOOBI YMEHbIIICHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
sKCIIepUMeHTa (J1a00paTOPHBIE OMBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MPU UCTIOJIB30BAHUHN XUMHUYECKOU
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJTHEHUS JTA0OPATOPHBIX OIMBITOB

U MPAKTHYECKUX padOT MO MOJIYICHHUIO
Y M3YUYEHHIO OPTaHUYECKUX BEIIIECTB.
[IpencTaBusTh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[TpoBOIUTH BHIYMCIICHHS

JUISL OTIPEICIICHHS] MOJICKYJISIPHOM
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMUYECKOU PEAKIINH.
CaMocCTOsTENBHO MJIaHUPOBATh
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U TICJLTION03bI, (PU3UUECKUE

U XMMHUYECKHE CBOMCTBA Kpaxmalia
(rumponu3, KaueCTBEHHAS peaKIns

C MOJIOM).

JKCcrepUMeHTATIbHbIE METO/IbI
H3Y4YeHMs BellleCTB ¥ UX NpeBpalleHuii:
e JlaGopaTopHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIUIIEPUHA

¢ ruapokcugom meau(1l);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKuCTIEHHEe aMMHUAYHBIM PaCTBOPOM
OKcHJIa cepedpa ¥ THIPOKCHIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTuueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHEbIe 3a1a4n:

— OIPEAEICHUE MOJIEKYIISIPHOU
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(00BEMyY) IPOTYKTOB CTOPAHUS;

— pacyeTsl 0 YPaBHEHUIO XUMUYECKOM
peakiuu

Y OCYILIECTBJIATH CBOIO IIO3HABATEIBHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYIIOBOM yueOHO
JeSITeTbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1 | AMUHBL
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METUJIAMHH — IPOCTEUIINI
IIPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, PU3NUECKHE

Y XMMHUYECKUE CBOMCTBA (peakuu

C KHCJIOTaMU U TOPEHUS ), HAXOKIECHUE
B IIpUPOJE. AMUHOKHUCIIOTHI KaK

aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.

Pu3NYeCKUe U XUMHYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMEpE TIIUIMHA).
buonoruueckoe 3HaYeHHE AMUHOKHUCIIOT.
CuHTE3 EenTUI0B.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuyHas, BTOpUYHasi U TPETUYHAS
CTPYKTypa O0elKoB. XUMUUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHATypallns, KAYeCTBEHHBIE PEaKIIUn
Ha OeJKH.

JKCNepUMEHTAIbHbIE METOAbI
U3Y4YeHHs BellleCTB ¥ X MpeBpalleHHii:
e JlemoHCTpaIuu:

— JieHaTypaius OCJIKOB MPU HarpeBaHUU;
— ILIBETHBIE peaKuu OEIKOB

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISITh UX XapaKTEPHbIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

IIPY ONMCAHUM COCTaBAa, CTPOCHHUS

Y TIPEBPAILCHUI OPraHUYECKUX
COEMHEHHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (hopMyJT OPraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAIJICKHOCTD BEIECTB
K OIpeJETICHHOMY KJIAcCy MO0 COCTaBy
Y CTPOEHHIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/IEJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHUST THTTUIHBIX
MPEJCTABUTENICH a30TCOACPIKAIIUX
COEIMHEHUN (METUIaMUHA, TIIUIMHA,
OCIIKOB).

34



denepanbhas padouas nmporpamma | Xumusi. 10-11 kiaccel (6a30BbIii YPOBEHB)

OmnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTD
Ha IpUMepax 3HaYeHHe OeIKOB

JUIsL OpraHU3Ma YEeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0JII01aTh

Y OTIMCHIBATH JIEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT.

CamMOCTOATENBHO IIAHUPOBATH U
OCYILECTBIISITH CBOIO [T03HABATEIbHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JeSITeTbHOCTH

Hror

0 TI0 pazzeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccsnl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUI:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSISA
MoJieKyJisipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

ITImacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
noaucTupot). HatypaibHblii

Y CHHTETUYECKHE KayUyKH

Bnanetrs nzydyaeMbIMU XUMHUUECKUMHU
TOHSITUSAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U IPUMEHATH 3TU
TIOHSITUS TPU ONMCAHUM COCTaBa

U CTPOEHUS BEICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
TSl COCTaBIICHUS CTPYKTYPHBIX (popMyIT
BELIECTB U YPABHEHUM PEAKLINHI
MOJIMMEPU3AIUU U TTOJIMKOHIECHCAIINH.
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(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIETK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KapoH

Y JIaBCaH).

JKCIepPUMEHTAIbHbIE METOIbI
U3yYeHUs BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpaLu:

— O3HAKOMJIEHHE C 00pa3uaMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, KAydyKOB

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacIPOCTPaHECHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHHUE

B Pa3IUYHBIX OTPACIISIX.
Hcronp30BaTh €CTECTBEHHO-HAYIHBIC
METO/IbI O3HAHUS — HAOII0AaTh

1 OITMCHIBATh JEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeM [IporpammHOe copepxaHue
\IT 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii asiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

U OOJIBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaIus aTOMOB.
[Iepnoanueckuil 3aKk0H

u [lepuonnueckas cucrema XUMHYECKUX
anemeHToB J[. 1. Menaeneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [lepnoanyueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIO’KHBIX BEIIECTB I10 Tpynmnam

U TIeproiaM. 3HauY€HUE MEPUOINYECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa J[. . MeHnneneena

Y IEMOHCTPHUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aeMeHTOB 1-4 nepruoaoB, UCMOJIB3YS
MOHSATHS S-, P-, 0-2/1€KTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Bugaet Tabmun «lleprognyeckas

cucTeMa XMMHYECKHUX 3JIEMEHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Bunpel (koBasieHTHast HEMOJISIpHAs

U MOJIsIpHAasi, HOHHAs, METAJTMYecKast)

U MEXaHU3MbI 00Pa30BaHUsI XUMUYECKOU
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTtHOCTS.
DnekTpooTpulaTenbHOCTh. CTENEHb
okuciienusi. KaTMOHbBI U aHUOHBI.
BemectBa MosiekyIspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBAa BEILIECTRA.
THuIbI KPUCTATUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonuuecTBeHHbIS
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIsI BELIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHMS OTICITBLHBIX
(aKTOB U SBJICHHA.

Onpenenstb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
Onpenensars BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCJIMHEHUSX Pa3INIHOTO COCTABA.
[IpoBOIUTH BEIYUCTICHUS

C UCITIOJIb30BAHUEM ITOHSATHSI «MacCoBast
JIOJISL BEIIIECTBA B PACTBOPEY.

Bnanets u3ydyaeMbIMU XUMHUYECKUMU
TTOHSTHSIMH.
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coenuHennii. Homenkiarypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.

e PacuerHble 3a1auu:

— PpacueThl C UCNOJIb30BAHUEM TIOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKLIMI B HEOPTaHUIECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXPAaHEHMS MACChI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CxopocTh peaknyu, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OOG6paTtuMble peakiuu. XUMHUYECKOe
paBHOBecue. DaKTOPBI, BIUSIOLINAEC

Ha COCTOSTHHE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIAALIMS.
CunbHbIe U clladble JIEKTPOJIUTHI.
Cpena BOgHBIX paCTBOPOB BEIIECTB!
KHCJIasi, HEUTpAJIbHAS, LIEJI0YHA.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTopoB.

Onpenensats XapakTep CMEUICHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BoznerictBus (mpuniun Jle [larense).
CocTaBIITh ypaBHEHUS pEAKIIUN
Pa3UYHBIX TUIOB; MOJHBIC

U COKpAIllCHHbIE YPABHEHUS PEeaKIUi
HOHHOTO OOMEHA, YIUTHIBAs YCIOBHSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJIOICHUE U OMTUCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIICCTB, PEAKITUI
HOHHOTO O0OMEHA, BIMSHUIO Pa3TUIHBIX
(aKTOpOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyI0BaHUEM.

[IpeacraBnsTh pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTa B hopMe
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Bonopousriii mokaszateins (PH) pacteopa.
Peakiuu nonHoro ooMeHa

B OPraHUYECKOW U HEOPTaHUYECKOMN
XUMUHU.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. [Tousitue 00 snexTponuse
pacIiiaBOB U paCTBOPOB COJIEH.
[Iprmenenune 3eKTpoImn3a.
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpalleHMii:
e JleMOHCTpaIuu:

— pa3yioXkeHue MepoKCuIa BOJOpoaa

B MIPUCYTCTBHUM KaTajln3aTopa.

¢ JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OMpeJieNIeHUEe Cpeibl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbiX (hakTopoB

Ha CKOPOCTh XUMUUYECKOMN pPEaKIInH.

e PacueTHrbIe 3agaun:

— pacyeThl 10 YPAaBHEHUSIM XUMUUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMUYECKUE PACUETHI

3aIlMCHU YPABHEHUN COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOJABI HA UX
OCHOBE.

[IpoBOANTH BEIYMCIEHUS

10 YPAaBHEHUSAM XMMHUYECKUX PEAKLINM,
B TOM YHCJIE TEPMOXUMUYECKHUE
pacyeTsl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckon cucreme XUMUYECKUX
3JIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAILJIOB.

OO6uue pusznueckre CBONCTBa
METaJIOB.

[IpuMeHeHre MeTaIoB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKAN PSI HAIIPSIKEHAN
MeTaioB. O01ue crnocoObl MOTyYeHUs
MetauioB. Koppo3usi MeTajuios.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproauueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunnii. AMpoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproanuecko cUCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJe30.

Baxnenmme coeTMHEHUsT METAJLIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00bSICHEHUS OT/IEIIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUH C YYETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUaJIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/leMoHCTpauu:

— KoJuUTeKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJTIOMHUHUS C PAaCTBOPaMU KUCIOT

U 1IEJI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOThI:

Ne 2. Pemienue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTayby.

e PacueTrHrbIe 3amaun:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILECTB JIaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHI.
IIpoBOoauTH peakiumy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUUECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aMKiCH YPaBHEHHU COOTBETCTBYIOLIUX
peaklMii U aenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpoBOINTH BBIUHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILECTBIISITh CBOIO ITO3HABATENIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB
B [leproanueckon cucteMe XuMUYECKUX
anemenToB /.M. MeHaeneeBa

1 OCOOEHHOCTH CTPOEHUSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAUIOB (Ha IpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIUH.

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbBIC PEAKIIMU HAa aHHOHBI
M KaTHOH aMMOHHUSL.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
MIPU OMUMCAHUU COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00bSICHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B N3MEHECHUU CBOMCTB HEMETAIIOB

U UX COEJMHEHUM C yUETOM CTPOCHUS
MX aTOMOB U TMOJIOKEHHUS

B llepuoanueckou cucreme
XUMUYECKUX DJIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAILJIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO OMKCAHUE MPUMEpPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
pEAKLIUH.

XapakTepu3oBaTh BIMSHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE
B Pa3JIMYHBIX 001aCTIX MPAKTUUECKOM
JEATEIIbBHOCTH YEJIOBEKA.
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e [IpakTHueckue padbOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amad o Teme «HemeTammp.

¢ PacyeTHbIe 3a/1a4u:

— PpacyeThl MacChl BEIIECTBA

i 00beMa ra3oB M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BEMY OJIHOT'O U3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
IPOAYKTOB PEAKIMH, €CIIH OJHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKkue
KUCIO0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

Y OpraHU4ECKUE COCINHEHHS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoanTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4aeMbIX BEIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpeacTaBisiTh pe3yabTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCH YPaBHEHUI COOTBETCTBYIOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOH OCYA0M U Ta00PATOPHBIM
000pyIOBaHUEM.

[TpoBOANTH BBIUUCIIEHUS

10 YPAaBHEHUSIM XUMHUYECKUX PEAKLIUH.
CaMOCTOSITENBHO IIaHUPOBATh

Y OCYLIECTBIISATh CBOIO I03HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOI
JeSITETbHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecIieYeHIN PackpbIBaTh poIb XUMUH B PEIICHUN

3KOJIOTUYECKOM, SJHEPTETUYECKON

U MUIIEBOM O€30MTaCHOCTH, Pa3BUTHHI
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJaX MO3HAHUS BEIECTB

Y XUMHYECKUX PEAKIUH.
[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIICHHOTO MOJy4YeHUS
BAKHEUIINX BEIIECTB (HA MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB
U XUMUYECKUX PEaKIUN; XUMHUS

Y 3JI0POBBE YEIIOBEKA; ITpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

YHEPTrEeTUYECKUX, CHIPEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YEJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallieHusI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh
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MpenaparoB; MpaBujia 6€30mMacHOTo Ha IMpuUMepax CrocoObl YMEHBIIICHHSI
HCTIOJIb30BaHUs IpenapaToB OITOBOM Y MPEIOTBPALIEHUS UX BPEIHOTO
XHMMHUH B ITIOBCETHEBHOM KM3HMU. BO3JICHCTBUSI.

briTOBas XMMUYECKasg rPaMOTHOCTh AHanM3upoOBaTh U KPUTUIECKHU

OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMU MIPOLIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh MOTYyYEHHbIE 3HAHUS

U TIpeJICTaBIEHUs 0 chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU

Y COBPEMEHHBIMU TEXHOJOTHSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCHoHATbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe
Y IIpe1jlaraTb BO3MOXKHbBIE ITyTH €€

pelIeHus
Wroro 1o pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 XUMHNHU

B ¢denepanbHbiX UM pernoHANbHBIX MPOIEAYpaxX OIEHKH KadecTBa 0O0pa3oBaHUs
UCIIONIB3yeTCs TiepeueHb (KoaupuKaTop) paclpeaesiCHHBIX MO KJIaccaM IMPOBEPSIEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBI

cpeaHero o01iero 0opa3oBaHus U JIEMEHTOB COJIEPKAaHUS MO0 XUMUH.

10 KJIACC
IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM O0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBI CPEIHETO 00IIEro oOpa3oBaHus
pe3yibTara
1 TeopeTnueckre OCHOBBI OPraHMYECKON XUMUH
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKON COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, POJIM XUMUU B TMO3HAHUU
SBJICHUM TPUPOJBI, B (POPMUPOBAHUU MBINIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOU
JUTSL pEIlIeHUs MPAKTHYECKUX 3a7a4 U DKOJOTHYECKH 00OCHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM Cpelie
1.2 Brnagenue cucTeMO XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIINe NOHATHUSA (Monexyna, BaJICHTHOCTB,
ANEKTPOOTPUIIATENIBHOCTh, CTETIEHb OKHCIICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJIApHAs Macca, MOJISIpHbIH OOBEM, YTJIEpPOJIHBIM CKeNerT,
(GyHKUMOHATIbHAS ~ Tpynmna,  paaukan,  HM30MEpHs,  H30MEDHI,
TOMOJIOTUYECKUA  psii, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA-
U a30TCOJIEpKAIUE COeIMHEHUS, OMOJIOTUYECKN aKTUBHbBIE BEILIECTBA
(YryieBoJibl, KUpHI, OEIKKU), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUUM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHmuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHH, (PAKTOJIOTHUYECKUE
CBEJEHUSI O CBOICTBax, COCTaBe, IMOJIYYEHUH U 0Oe30IMacHOM
WCIIOJIb30BAaHUM BAXXKHEHIIMX HEOPIraHMYECKMX M OpPraHUYECKHUX
BEILECTB B ObITY U IPAKTUYECKOM ESITEIIbHOCTH YeJIOBEKa
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1.3

ChopMHpOBaHHOCTE YMEHMI BBIABIATH XApAKTEPHbIE MPU3HAKU
NOHATUM,  YCTAaHABIMBATbH WX  B3aUMOCBA3b,  MCIOJB30BAThH
COOTBETCTBYIOIIME IIOHATUSA NIPU OIMCAHUM COCTABA, CTPOCHHUS
Y IIPEBPALLCHUNA OPTAaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUYECKYIO0 CUMBOIUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BepHYTOM,
COKpamieHHOM) ¢GopMysl OpraHMYECKHX BEHIECTB M YpaBHEHHI
XUMUYECKUX  PpEaKlMil,  H3roTaBIMBaTh  MOJEIW  MOJIEKYJ
OPraHMYECKUX BEIIECTB JUISI WJUIIOCTpPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCT YMEHHUM  YCTAaHaBIMBATh MPUHAICKHOCTD
W3YYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeIeIeHHOMY Kiaccy (TpyImme) COoeIuHEHUM (yrieBo0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCMMHCHUS), JaBaTh WM  Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenkmarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATL BUABI XUMHYECKOM CBSI3HU
B OPraHHUYCCKHUX COCAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI NPUMEHSTH: TOJIOKEHUS TEOpUHU
CTpOE€HHUs1 opraHnyeckux Bemects A.M. bytiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHMs MacChl BEILECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIEepKaAIIIE
OpraHuyYecKue coequHeHus. BEBICOKOMONIEKYISIpHBbIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIC HA3BaHUS
OTJICNIbHBIX OPraHWYECKHX BEIICCTB (ITWUJICH, MPOIUJICH, aIleTHIICH,
ATUJICHTJIMKOIb, TIHIEPUH, (GeHon, (opMaabIerui, aleTallbIeTu/I,
MypaBbHHAasi KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBAas KHCJIOTa, TIIFOKO3a, (PyKTO3a, Kpaxmaj, IeJUII0JI03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XUMHUYCCKHE CBOWMCTBA THIMYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH, ATaH, ATHJICH,
pomuiieH, arneTuwieH, Oyraauwes-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, dTAHOJI, STHJICHTJIUKOJIb, TIIHIEPUH, (DEHOJI, alleTaIbICTH/I,
MypaBbUHAsI U YKCYCHAasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHasl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH T€HETUUECKYIO CBS3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMHpOBaHHOCTE ~ YMEHHMS  XapaKTepU30BaTh  HUCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojhb), CIIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB
nepepaboTKu

XUMUS U KU3HB. PacyeTsl

3.1

CdopmMupoBaHHOCTh YMEHH BJIaJIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYECHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOIIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIUPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIsl [PUHATUS PEUIEHUA B KOHKPETHBIX
JKA3HECHHBIX CUTYalHIX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

ChopMupoBaHHOCT, YMEHHUH COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOoCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAaHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU
10 BBIMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH IJITAHUPOBATH U BBITIOJIHATH XUMUYECKUT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEILIECTB
IIPU HAarpeBaHHWM, IMOJYYEHUE OTHIIEHA M HU3YYEHHUE €r0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMY OPTaHUYECKUX BEILECTB, ICHATYpALHs OEIKOB
NPy HarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIAaMU TEXHUKHU 0€30MaCHOCTH TP OOpaIeHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO  JKCIepUMeHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB

3.4

CdhopmupoBaHHOCTH YMEHUI IPOBOJUTH BBIYHCIICHUS
N0 XUMHUYECKUM ypaBHEHMsIM (Maccbl, o0ObeMa, KOJIMYECTBa
MCXOJITHOTO BEIlleCTBa WJIM MPOAYKTa Peakluy MO U3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJIHOTO M3 MCXOAHBIX BEUIECTB MM MPOAYKTOB
peakuun)

3.5

ChopmupoBaHHOCTh ~ yMEHUU KPUTUYECKH aHAM3UPOBATh
XUMUYECKYI0 HH(POPMAIIUIO, TOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGOpManuu, cetb UHTepHET U Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOIATh MpaBUiia SKOJOTUYECKU
IIEJIECO00PAa3HOTO TOBEACHUS B OBITY W TPYIOBOW JIE€ATEIHHOCTH
B IEJISIX COXPAHEHUs CBOETO 3JI0POBBSI U OKPY)KAIOIICH MPHPOTHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICWCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIECTB, TOHUMAst CMBICI TTOKa3aTeIs
[MIK  (mpemenbHO  IOMYCTUMOW  KOHIIGHTPALMW),  TOSICHSTH
Ha MPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEITHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAHUA

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

IIpenMer opraHM4ecKord XMMHM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE
B TMOJIYyYEHMM HOBBIX BEIIECTB K MaTrepuanoB. Teopus CTpoeHHs
opraHnydeckux coenuHeHud A.M. byTtiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepusl.
XrMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapienue o kacCu(pUKaLMK OPraHUYECKUX BEILIECTB

1.3

Howmenknarypa OPTaHUYECKUX COEIMHECHUN (cucrematuueckas)
U TPUBHAIBHBIC HA3BaHUS BAXHEHMIIMX MPEACTABUTEICH  KIIACCOB
OPTraHUYECKUX BEILIECTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKUH psaA. MeraH M 3TaH —
IPOCTEUIITNE IPEJICTABUTEH aJTIKAHOB: (DU3MYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeIleHus] U TOPEHHs), HAXOXKJICHHE B TPUPOJE, TOIyUYCHHE
Y IPUMEHECHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSJ. DTUIIEH U MPOIUIIEH —
IPOCTENIITNE MPEJCTABUTEIH aJTKEHOB: (PM3MUYECKUE U XUMUUECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALUU, OKHUCICHUS
Y MIOJIMMEPU3AIINN ), OJyYEeHUE U TPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoenue, BakHeHIIne
XUMUYECKue  cBoMcTBa  (peakuusa — nonumepusainuu).  [lomydenue
CUHTETUYECKOTO KaydyKa U PEe3UHbI

24

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUU pA/I.
AleTWIeH — MpOCTeUIINI NpeACTaBUTENh AJKHUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJloreHUPOBaHNUs, TUPATALIUU, TOPEHNUS ), TOTYUCHHE U IPUMEHEHNE
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2.5

Apensbl. bensoin: cocraB, cTrpoeHue, pu3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy rajJOreHUPOBAHUS U HUTPOBAHMS), MOJyYEHHUE U TMPUMEHEHUE.
Tomyon: coctaB, ctpoeHue, GU3NIECKUE U XUMHUECKHE CBOMCTBA (PEaKIINH
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U IpUMEeHEeHHe. TOKCUUHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YIIIEBOJOPOJAMHU, TPUHALJICKAIIUMHI
K pa3IMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHHMKHM YTIEBOAOPOAOB. [IpHpoaHBIi ra3 M NOMYyTHBIE
HedTsaubie ra3el. HedTth m ee mpoucxoxnenue. CrocoObl mnepepaboTKu
He(TU: TEepPEeroHka, KPEeKUHT (TEPMUUYECKUH, KATATUTHUYECKHIi), MHPOIIHU3.
[IponykTsl mepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOJIYKThI €r0 epepadoTKu

Kucnopoaconepxaiire opraHM4eCKue COeTMHEHUS

3.1

IIpenenbHblE ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(puznyeckue U XMMHUYECKUE CBOWCTBA (pPEaKMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJOPOAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJJaMHA CIIUPTOB. JIEHCTBME METAaHOJA W OSTAaHOJA HA OPraHU3M
4yesioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJICHIJIUKOIb U TJIMLEPUH: CTPOEHUE,
(¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI peaKIisi HA MHOTOaTOMHBbIE CIUPTHI). [leiicTBue
Ha OpraHu3M uesoBeka. [[pumeHnenue rimuepruHa u 3THICHTIHKOJISA

3.2

@deHOoJI: CTpOEHUE MOJEKYJbl, (U3NMYECKUE U XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue penosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl: CTPOCHHUE,
bu3nyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIud  OKHCIICHHUS
Y BOCCTAHOBJICHU S, KAYECTBEHHBIC PEAKIINH ), TTOJTyUYCHUE U PUMEHEHUE

3.4

OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCIIOTBI: CTpOeHHWE, (PH3MYecKne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCITIOT, peakius dTepuuKaIum), moaydeHue
u npumeHeHne. CTeapuHOBas W OJICMHOBAs KUCIIOTHI KakK MPEICTaBUTEITH
BBICIITUX KapOOHOBBIX KHCJIOT. MpIJa KaK COJIM BBICIINX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxaple 2(QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxHubiX d¢dupoB. Kupsel. T'maponus xupoB. I[lpumeHeHue KHUpOB.
buonornueckas posb KUpoB

3.6

VYrneBoapl:  cocraB,  Kilaccudukauus — yrieBogoB  (MOHO-,  Ju-
U monucaxapuisl). [1oKko3a — mpocTeHIiii MOHOCAaxXapua: 0COOCHHOCTH
CTPOCHHUS  MOJIEKYJbI,  (U3WYEeCKue U  XUMHUYECKHE  CBOMCTBaA
(B3aumogeiicteue ¢ ruapokcuaoM wmeau (1), okuciaeHne aMMHAYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
@OpykTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u 1eiono3a Kak MpUpPOIHbIC
nosimMmepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. DU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A3zoTcoiepKale OpraHnyecKue CoeTMHEHMSI
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4YeCcCKue coeTMHEeHNs. Pu3nyeckue
M XMMHYECKHME CBOWCTBA aMHHOKHCIOT (Ha TpHUMEpPE TIJIMLHHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpUPOJIHBIE BBHICOKOMOJIEKYJISIpHBIE coeanHeHus. llepBuunasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaklUn Ha OeIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJHUMEpPU3ALMM, CpEaHss
MoJIeKyJisipHass mMacca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUS U TTOJIMKOHICHCALINS
5.2 | DKcnepuMEHTalbHbIE METOJbl M3YUYECHMsI BEIIECTB M HMX MPEBPALICHUIA:

O3HAKOMJICHHE C O00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMAcC, KayuyKoB. [lonydyeHrne CHHTETUUECKOTrO KayuyyKa U pe3UHBI

52




11 KJIACC

denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUS OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUHU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHWUW, KOTOpAash BKIIKOYACT:
OCHOBOIIOJIaraloIiMe IMOHATUA (XMMHYECKHMH  DJIEMEHT, aToM,
9JIEKTPOHHAss 000JI0YKa aToMa, S-, P-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIIEHb  OKHUCJICHHS, XHMHYECKas CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIA 00BEM, KpUCTAIMYECKAass PEIIeTKA, THIIbI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 3K30-
U DHJIOTePMUYECKHE, peaKIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIIUH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
AIEKTPOIUTUIECKOU JIMCCOIMAIINH, ITeprnonnueckuit 3aKOH
JI.. MenpaeneeBa, 3aKOH COXpaHEHUs MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  SI3BIK ~ XUMHUHU, (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJY4YCHHUH U OE30MaCHOM HCIIOJIb30BAHUHU
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIbHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh yMEHUUN BBISBISATh XapaKTepPHbIE MPU3HAKU
Y B3aMMOCBSA3b M3YUYECHHBIX MOHSITHN, TPUMEHATh COOTBETCTBYIOIINE
MOHATUSL TPU OINHUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISBISATH B3aUMOCBSA3b XUMHYECKHUX
3HAHUM C MOHSATUSIMA M TMPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HaYyYHBIX ITPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHHS BEIECTB
U XUMHUYECKHMX SIBJICHUHN (HAONIOACHUE, M3MEpPEHHEe, SKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopMHpOBaHHOCT, YMEHHM OINpEAENsATh BaJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XHMHMYECKHX 3JEMEHTOB B COEIMHEHHAX Pa3IU4YHOIO
cocTaBa, BHUJ XHUMHYECKOM CBs3M  (KOBaJeHTHasi, HWOHHas,
MeTaJuInYecKasi, BOJAOPOJIHAsA) B COCIMHEHUSIX, TUIl KPUCTAILINYECKON
pPELIETKM KOHKPETHOI'O BeIllecTBa (aTOMHAasi, MOJIEKYJIApHAs, NOHHA,
MeTaJJIN4ecKast)
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1.5

CdopmMupoBaHHOCTh YMEHUN OMPENIETATH XapaKTep CPEAbl B BOJHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh  YMEHHsI  KJIACCU(UIMPOBATH  XUMUYECKUE
pPEaKIUK MO Pa3IMYHBIM NPU3HAKAM (YUCITy M COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTAaBJISTH YpPaBHEHUSI pEaKIIHid
pa3IUYHBIX THUIIOB, MOJHBIE M COKPAIIECHHBIE YPABHEHUS PpEaKUUl
MOHHOT0 OOMEHA, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKIUU UTYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMWYHBIX HEOPTaHWYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCT YMEHHUH PaCKpPbIBaTh CYIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ITUX PeaKIUui

1.10

ChopMUpPOBAaHHOCT yYMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN pPEeaKIuu OT Pa3IudYHbIX (aKTOPOB

111

ChopmupoBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBUS
(mpuniun Jle [larenbe)

OO01mast 1 HeopraHUYecKass XUMHUS

2.1

CdopMupoBaHHOCTh YMEHUW packpbiBaTh cMmbich [lepuonnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U  MPOTHOCTHYECKYIO
byHKINH

2.2

ChopmupoBaHHOCTH ~ yMEHHH  XapakTEpPU30BaTh  DIJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »JJIEeMEHTOB 1 — 4 1iepuojoB
[Tepnoauueckoit cucteMbl XxumMuueckux 3seMeHToB .M. Menneneena,
UCIIOJIB3YSl  MOHATHSA  «S-, P-, O-2JCKTpOHHBIE  OpOHTAIHY,
(QHEPTeTHYECKUE YPOBHWY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCAMHECHHUHN IO Mepuoaam
u rpynmnam Ilepuoandeckod CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB
JI.1. MenpaeneeBa
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2.3

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIICCTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIICCTBOBAHNE TEHETUIECKOMN CBSI3U MEXKTY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHMH YCTAHABIMBATh NPUHAMICKHOCTD
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMNpPEIEICHHOMY KJaccy
(rpynmne) coenuHeHUM (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5

ChopMupOBaHHOCTH YMEHU HCIIOJIb30BAaTh XUMHUUECKYIO0 CUMBOJIMKY
UL cOoCTaBlieHHS (OpMyN BEIIECTB W YPaBHEHHHA XHMHUYECKUX
peaknmii, cucreMaTtrueckyro HomeHkiatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblil ras,
YIJIGKUCIIBIA Ta3, aMMHaK, TallleHash W3BECTh, HETallleHas W3BECTh,
UTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB  PA3IMYHBIX
KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMHM  C  [OMOIIBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBIIOJHATh XUMUYECKUIN
AKCTIEPUMEHT (pa3ioKEHHE TMEepPOKCHAA BOJOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, OnpeaeIeHUe CPeabl paCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAJIIBHOTO HWHJUKATOpa, BIMSHUE pPa3IUYHbIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOM pEaKIUHM, PEaKIMd HOHHOro OOMeEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Cyib(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1adu 10 TeMam
«Metamb» u «HemeTamib») B COOTBETCTBUU C TTPaBUJIAMH TEXHUKH
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
00opy1I0BaHUEM; MIPEJCTABIIATh pe3yJIbTaTh XUMHYECKOr0O
JKCTIEpUMEHTa B (OopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUN COOJIIOAaTh MpaBUjia MOJb30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYAOBAHHUEM, a TaKKe
mpaBuiIa OOpamieHus C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHUH  XapakTEpHU30BaTh  XUMHUYECKUE
IIPOLIECCHI, JIEIKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a TakXke CPOPMUPOBAHHOCTH MPEIACTABICHUHN
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00 o00muX Hay4YHBIX MPHUHIMIAX M SKOJOTUYECKHX MpobiieMax
XUMUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJM XUMHUU B IO3HAHHH
SBJICHWA TIPUPOJIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOU
JUISL pelIeHUs MPAKTUYECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdhopmupoBaHHOCTH YMEHHU KPUTUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKAIUMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBHIa SKOJIOTMUECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOW NESITEIbHOCTH
B LEJISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYXKAIOIIEH IMPUPOIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAs cMbIca Toka3arens [IJIK, noscHsaTh
Ha IIpuMepax CrocoObl YMEHBIIISHUSI U MPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIUKCIICHUSA
C MCITOJIb30BAHUEM MOHATHUS «MACCOBAasi A0JISI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEAKIHMSIX, MacChl
BEILIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTRBA,
Macce WM 00beMy OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro ¢ (dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTUU

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBbI XUMUU
1.1 XUMUYECKH 3yeMeHT. AToM. SAapo aroma, H30TOMNBL. IEKTPOHHAS

00010YKa. DHEPreTUYeCKre ypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d-anemenThl. OCOOCHHOCTHM  pacHlpeieiCHHUS  DJICKTPOHOB
no opOurtansiM B aTOMax »JJIEMEHTOB TMEPBbIX YETHIPEX MEPHOOB.
DOnekTpoHHasi KOH(UTrypalus aTOMOB
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1.2

[lepuonuueckuii 3akon u Ileproguyeckas cucreMa XMUMHUYECKUX JIIEMEHTOB
J.. MengeneeBa. CBA3p nepuoguveckoro 3akoHa u Ilepmonnueckoi
CUCTEMBI XUMHUYeCKHX 73neMeHToB JI.M. MeHneneeBa ¢ COBpEeMEHHOU
TeOpuel CTpOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
o rpynmnaM M nepuojaM. 3Ha4eHUE NEPUOJINYECKOrO 3aKOHAa B Pa3BUTUU
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBA3b. BHIBl XUMHUYECKOM CBA3U
(xoBaJIeHTHas HEMOJSIpHAs W MOJSpHAas, MOHHAsA, MeTajuinueckas). VoHBbL:
KaTUOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XUMUYECKOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTALUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiarypa
HEOPIraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus — XUMHYECKMX — peakUui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MAacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKUX
peaKkuax

1.8

CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunnun Jle [larense

1.10

OnekTpoiutuueckas auccouuanusi. CuwibHbie W CiaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpabHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEIFHO-BOCCTAaHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxkenwe ©HemetaisioB B llepuomndeckon  cucteme
xuMuueckux osnemeHTtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
atoMoB. duznueckue CBONCTBA HEMETAJIOB. AJLIOTPONHS HEMETAJIOB
(Ha mpumepe Kuciopoaa, cepol, hocdopa u yriaepoaa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHIIMX HEMETAIUIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHJIOB,
KHCJIOPOJICOICPIKANUX KHCJIOT, BOJOPOJHBIX CoeAWHEHHM). [IpumeHeHue
BOKHEHIIIMX HEMETAJUIOB U X COCMHEHHIM

2.3

Mertamiel. [Tonoxenne MeTauioB B [lepuoaudeckoit cucTeMe XMMUYSCKUX
anemenToB J[.M. MenneneeBa. OCOOGHHOCTH CTPOEHUSI JIIEKTPOHHBIX
obonouexk aromMoB MeTawioB. OOmme (u3ndeckue CBOWCTBA METAJJIOB.
CraBel METAILTOB. DJIEKTPOXUMUYCCKUH P/l HAPSHKECHUH METaNIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATPHM, Kalui, KaJabIUH,
MarHuii, aJIIOMUHUM, ITUHK, XPOM, KEJI€30, ME/ib) U UX coeanHeHui. OOmiue
CIIOCOOBI MOTyYeHHs MeTaJUIoB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3HD

3.1

Ponps xumun B o0ecrieyeHun HKOJIOTMYECKOM, SJHEPreTUUECKOW U MUILIEBON
0e30MacHOCTH, pa3BUTUM MeauluHbl. [loHSATHE O HayyHBIX MeToJax
[I03HAHUS BEIIECTB U XUMUYECKUX PEAKLIAN

3.2

[IpencraBnenuss 00 OOMMX HAy4YHBIX MPUHLOUIAX [POMBIIIJIEHHOTO
MOJIy4eHHS] Ba)KHEUIIUX BEIIECTB. YEI0BEK B MUPE BEIIECTB U MaTEPUAIIOB:
BOXHEHIINE CTPOUTEJIBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTEpHAJIbI,
KpacKH, CTEKJIO, KEpaMHKa, MaTEPHAJIbI IS DJIEKTPOHUKHN, HAHOMATEPHUAJIbl,
OpraHUYeCKUE U MUHEPAIbHbBIE YI0OpEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUSI MPEnapaToB ObBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU
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