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OenepanbHas pabodas mporpaMma 1Mo ydeOHomy npeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas oOnacTh «EcTecTBeHHO-HaydHbIe MOpPEIMEThD») (Haiee
COOTBETCTBEHHO — IIPOrpaMMa M0 XUMHUH, XUMHS1) BKITFOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiep)kaHue O0y4YeHUsl, TUIAHUPYEMbIEC PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI M0 XUMUH,
TUIAHUPYEMbIC PE3yibTaThl, TEMATHUECKOE TUTAHMPOBAHWE, MEpedeHb (KoaupukraTop)
pacmpeie]ICHHBIX IO KJIaccaM TPOBEPsEMBIX TpeOOBaHWUH K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs U IJIEMEHTOB
COJIEP)KaHUS 110 XHMUH.

[TosicHuTeNnbHAS 3amUCKa OTpaXkaeT OOIIWE IENd W 3aJavydl H3y4YeHUs XHMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEATNOChUIOK K €€ HM3YUYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IOAXOIBI K OTOOpY COACpIKaHUS,
K OIpEACNICHUI0 IUIAHUPYEMbBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYeCKOro
TJTAHUPOBAHUS.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJAEp)KATEIbHbIE JIMHUM, KOTOpHIC
npeajaraloTcs i 00s13aTeTbHOr0 M3Y4YeHHUsS] B KaXJOM KJIacC€ Ha YPOBHE CPEIHErO
o011ero ooOpa3oBaHuUs.

[Inanupyembie pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XHMHUHU BKIIOYAIOT
JMYHOCTHBIE, METaIllpeIMETHBIC PE3yJbTaThl 32 BECh NEPHUO]] OOyYeHHS Ha YpPOBHE
cpemHero oOmiero obpa3oBaHMs, a TaK)Ke MPEAMETHBIC TOCTIKCHUS OO0YJaroIerocs
3a KaXK]IbIi TOj] 00y4YeHUsI.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma Mo XuMHM Ha yYpOBHE CpPEIIHETO 0OIIero oopa3zoBaHHsl pa3paboTaHa
HAa OCHOBE TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHON
IPOrpaMMBbI CpeTHero 001Iero oopazoBanus, npeacTaBieHHbIXx B PT'OC COQO, ¢ yuetom
Konuenuuu mnpenonaBanust ydyeOHOro mnpeamera «XUMHsS» B 00pa3oBaTEIbHBIX
opranuzanusix Pocculickoit @enepannu, pealn3yrolnX OCHOBHBIE 00Pa30BaTENIbHbBIC
OporpaMMbl, U OCHOBHBIX TMOJOXEHHH (QenepanbHONM pabouell  MpOrpaMMbl
BOCIIUTaHHS.

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMbl MO0 XUMHH, K OMPEACTICHUIO OOIIeiH
cTpaTeruu OOy4eHHUs, BOCHUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus» aiag 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHUentyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LENEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUMM C JaHHBIMU TOJIOKEHUSIMU TIporpamMMa Mo XuMuu (0a30BBIM
YPOBEHB) Ha YPOBHE CPETHETO OOIIEr0 0Opa30BAHMUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpIKAHUE,
OIpe/iesisieT KOJMYECTBEHHbIE U KAU€CTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJOM 3Tarie
W3y4YeHUsl TMpeaMeTa, MPeayCMaTpUBaeT MPUHIMIBI CTPYKTYPUPOBAHUS COAEp KaHUS
U pacipeiesieHHs ero no KjaccaMm, OCHOBHBIM pa3jiejiaM U TEMaM Kypca;
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JaeT MPUMEPHOE pachpejielieHue YYeOHBIX 4acoB MO TEMATHUYECKUM pasjeliaMm,
PEKOMEHIyeT MPUMEPHYIO TOCIEA0BATEIbHOCTh H3YYEHHUS! OTAEIBHBIX TEM Kypca
C Y4E€TOM MEXKIIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH YIeOHOTO TIpoIiecca,
BO3pACTHBIX 0cOOeHHOCTEH oOydaronuxcst 10 — 11 kiaccos;

AT METOJMYECKYI0O HWHTEPIPETAlMI0 Iee HM3y4eHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IIPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COAepKATENbHON XapaKTePUCTHKU TUIAHUPYEMBIX pPEe3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTebHOM MPOTpaMMbl  CpeHero o001mero oOpa3oBaHus (JIMYHOCTHBIX,
METalpeIMETHBIX,  TMPEAMETHBIX), OCHOBHBIX BHIOB  Y4COHO-ITO3HABATEIILHON
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO conaepikaHus mnpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSAM B TMPOTrpaMMe IO XUMHH COOJIIO/IeHA TIPEeEeMCTBEHHOCTh
c ¢denepanpbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro OOpa3OBaHUS IO XUMUH
(mna 89 xnaccoB oOpa3oBaTeIbHBIX OpraHu3aIuii, 0a30BbI YPOBEHB).

[Iporpamma TO XUMWHM SBJISETCS OPHUEHTUPOM JUISI COCTABJICHHS pabOdnx
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIONKHUTH CBOW MOAXOA K CTPYKTYPHPOBAHUIO
U TOCJEIOBATEIbHOCTH HU3YUEHHs Y4eOHOro MaTepuana, a TakKe CBOE BHJICHUE
OTHOCHUTEJIbHO BO3MOXXHOCTH BBIOOpa BapUaTMBHOW COCTABISIONIEH COJEpKaHUS
IpeIMeTa JOMOIHUTEIBHO K 00513aTeNbHOM (MHBApUAHTHOM ) YaCTH €T0 COACPIKAHUS.

XuMHUecKoe 00pa3oBaHUE, MOJYyYaeMO€ BBITYCKHHUKaMH 0O011e00pa3oBaTeIbHOM
OpraHu3allii, SBISIETCA HEOThEMJIEMONW YacThl0 HMX OOpa30BaHHOCTH W CIYXHUT
3aBEPIIAIONIUM ITAlOM PEATU3alMi Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX I[EJOCTHOM CHUCTEME XHMHYECKoro oOpa3oBaHms. KirodueBbie
IIEHHOCTH KAacCalOTCs TIIO3HAHMSI 3aKOHOB NPHUPOABI, (OPMHPOBAHUS MHPOBO33PCHUS
U O0mIei KylIbTYphl YeNOBEKa, a TaKKe SKOJIOTMYECKd OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 3JI0pOBBI0O W TPUPOAHON cpenme. Peamusyercss xumudeckoe oOpazoBaHUE
OoOydJammMXCcs Ha YPOBHE CpPEIHEr0o O0O0Iero oOpa3oBaHUS CPEICTBAMHU Y4EOHOTO
npenMera « XuMHUs», COAECpKaHUE U MOCTPOSHHUE KOTOPOTO OIMPECIICHBI B MPOTrpaMMe
N0 XUMHHM C Y4E€TOM CHeuu(PUKH HAyKU XHMHH, €€ 3HAY€HHUs B MO3HAHWUU MPUPOIbI
U B MaTepuajbHOW >KU3HU OOILECTBA, a TAKXKE C y4eTOM OOILIMX Ieled ¥ MPUHIIUIIOB,
XapaKTEepPHU3yIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHEro OOIIero oOpa3oBaHus
B Poccutickon ®@enepanum.

[Ipn dopmupoBannm comepkaHusi mpeaMeTa «XHUMHS» YYTCHBI CICTYIONINe
MOJIOKEHUS O crielu(UKe U 3HAYEHUN HAyKU XUMUHU.

XUMHMS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B CO3JaHUU
HOBOWM 0a3pl MaTepUAIbHOM KyJIbTYpbl, BHOCHUT CBOW BKJIaJ B (OpPMHpPOBaHUE
pallMOHAILHOTO HAyYHOTO MBIIIJICHUS, B CO3/IaHHE IIEJOCTHOTO MPEACTABICHUS
00 OKpYXalollleM MUPE Kak O €IUHCTBE MPHUPOJBLI U YETOBEKa, KOTOpoe hopMupyeTcs
B XMMHUU HAa OCHOBE TOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHMSI B3aMMOCBSI3U MEXKy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXXHBIMHU
00JacTsIMU TPUMEHEHUS.
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CoBpeMeHHasi XMMHUA KakK HayKa CO3MJIAaTENIbHAsl, HayKa BBICOKHX TEXHOJIOTHIA
HaIpaBJICHA HA pelIeHUE TI100abHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIINEBOM, HSKOJOTUUECKON O€30MacHOCTH U OXPaHBI
310pOBbs. T€CHO B3aUMOJIEUCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTalla
HEOTHEMJIEMON YacThl0 MHUPOBON KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa M )KM3HU KaKJ0r0 4jieHa O0IIecTBa.

B cooTBeTcTBHM ¢ 00UTUMU TIEISIMU U TPUHITUTIAME CPEAHET0 00IIero 00pa3oBaHUs
compeprkanue mnpeamera «Xumus» (10 — 11 kimaccel, 0a30BbI ypOBEHb H3y4YCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJITOTOBKY OOYJarOIINXCs,
HEOOXOMMYI0O UM [IJIi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO
BKJIIOUEHHSI B KHU3Hb COIIMYyMa, MPOAOLKEHHUS 0Opa30BaHHUS B PA3IMUHBIX O0NACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasIoIMMHU MPeAMETa « XUMUSD SBISIIOTCS 0a30BbIe Kypchl — «OpraHuyeckas
xuMus» U «O01Iast 1 HeopraHuvecKkasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€pP>KaHUsI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPraHWYEeCKOU
XUMHUM (C BKJIIOYEHHEM 3HAHUW U3 OOIedl XWMHUM) U OpPraHUYEeCKOM XUMHH.
@dopMUpOBaHUE JAHHOM CHUCTEMbl 3HAHUM NpU HU3YYEHUH HpeaMera o0ecreynBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEMIECTB HA OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U T€OPHUI XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» #u «OOmas
U HEOpraHuyeckas XuMHs» cPOpMUpOBaHa B MpPOrpaMMe [0 XHMHH Ha OCHOBE
CUCTEMHOTr'0 MOJX0Jla K U3YYEHHIO Yy4eOHOro Marepuasia U 00yCIOBJI€HA HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHUEM 3HAHUI Ha ONPEEICHHBIX TEOPETUUECKUX YPOBHIX. B Kypce
OpPraHMYECKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHMUECKOW TEOpUU
CTPOEHHUSI OPraHMYECKUX COCIUHECHHH, a TakKe Ha YPOBHE CTEPEOXMMUUYECKUX
Y DJIEKTPOHHBIX MPEJCTaBICHUHN O CTpoeHUU BemiecTB. CBefeHus1 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPONOB IO CIOXKHBIX OMOJIOTHUECKH
aKTMBHBIX COEAUHEHHU. B Kypce OpraHM4eckod XUMHH [OJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YypPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEPBOHAYATHHBIC
MPEJICTABIICHUS O XWMHMYECKOW CBS3M, KJIACCHU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIINH.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTPUBAETCS U3YYEHHBIM HAa ypOBHE
OCHOBHOTO 00mIero oOpa3oBaHUs TEOPETUYECKUM Marepuan u (PaKTOJIOTHYECKUE
CBEJICHUS O BEILIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias
U HEOpraHWYecKas XUMHUs» OOydarolMMCsl MPEJOCTaBISECTCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOAUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKHX
NO3ULMK, TIy0Xe TMOHATh HCTOPUYECKOE H3MEHEHUE (QPYHKLUUA ITOro 3aKOHA —
0T 0000IIAIOIIEH 10 OOBSACHSIONIECH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHWMM O BaXHEMIIMX BENIECTBAX, HMX COCTAaBE, CTPOCHUM,
CBOICTBAX M TMPUMEHEHUHU, a TaAKXKE€ O XHUMHUUYECKHUX PEAKIUAX, HX CYIIHOCTH
Y 3aKOHOMEPHOCTAX MPOTEKaHUs AomnoiHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTamMu
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COJIEpKaHUs, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U MPUKIIAJHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MIOHUMAHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU HayKaMU, pacKpbIBalOT €€
pOJb B TO3HABATEIbHOM M MPAKTUYECKOM JESITENbHOCTU YEJIOBEKA, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTUUECKUX
NPWIOKEHU XHUMHUHU, TOMOTalOT BBINYCKHUKY OPUEHTHUPOBATHCA B OOILIECTBEHHO
Y JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3aHHBIX C XUMUEW, KPUTUUECKH OCMBICIUBATh
UH(GOpPMAIMIO U IPUMEHSTDH €€ JUIsl IOTOJIHEHUs 3HaHUH, PeleHUs] MHTEJUIEKTYyalbHbIX
U DKCIEPUMEHTAIbHBIX HCCIEN0BaTeNbCcKuX 3amad. CoaepkaHue y4eOHOro mpeamera
«XUMHUS» JAaHHOTO YPOBHS  M3YyYEHHS OpPUEHTUPOBAaHO Ha  (OpMUPOBaHUE
y oOydaroluxcs MHUPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMAaHUS (PUIOCOPCKUX HUACH,
TaKuX Kak: MaTepualbHOE EIMHCTBO HEOPraHMYECKOTO W OpPraHWYECKOro Mupa,
OOYCJIOBJIEHHOCTh CBOWMCTB BEUIECTB KX COCTABOM M CTPOEHUEM, I[103HABAEMOCTh
MIPUPOJHBIX SBICHUM MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEYUN MEXKIY HOBBIMU
bakTaMl M TEOPETUYECKUMH MPEAINOChUIKAMHU, OCO3HAHHUE POJIA XUMHUHU B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a Takke MpoOieM cOepexeHUs: IHEPreTUYECKUX PECypPCOB,
CBIPbS1, CO3IaHUSI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B muiane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTUS U COIMAIIM3ALNN O0YJaIOIIUXCS
MPUHATHIE TPOrPaMMOM IO XMMUU IMOAXO/bI K ONPEAEIICHUIO COIEPKaHUS U IIOCTPOSHUS
npeaMeTra npenycMarpuBaroT  (GOpPMUPOBAHUE y OOYYaIOLIUXCS YHMBEPCAJIbHBIX
y4eOHBIX AEHCTBUI, UMEIOIUX 0a30BOE 3HAUECHUE JIJIs1 pa3JIMYHbBIX BUIOB JAESITEIbHOCTH:
pemieHust TpobsieM, TOWCKA, aHalu3a W O00padOoTKM HH(OpPMAIUU, HEOOXOIUMBIX
JUIsl TIPUOOPETEHUs] ONbITa MPAKTUYECKOM M HCCIEeI0BAaTENIbCKON JeATeNbHOCTH,
3aHUMArOIIel BaA)KHOE MECTO B MO3HAHUU XHUMUHU.

B npakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€eT0 00pa30BaHUs
TaKk U Ha YPOBHE CpeAHEro oOIero oopa3oBaHusi, MPU ONPEACIICHUH COAEpKaTEIbHON
XapaKTEepUCTUKU LeJedl H3y4yeHUus NpeIMeTa HalpaBJIE€HUEM NEPBOCTENEHHOMN
3HaYUMOCTHU TPAJUIIMOHHO MPU3HAETCA (POPMUPOBAHME OCHOB XMMUYECKOM HAYKU KaK
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOMN JAeSITETbHOCTH YEJIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAMYECKOW TOYKH 3PEHHSI TaKOU
MOAXOA K ONPEACIICHUIO LIEJIE N3YYECHUS MTPEAMETA ABIISIETCS BIIOJIHE ONPABIAaHHbBIM.

['MaBHBIMU LIETISIMU U3YYEHHS TIpeaMeTa «XUMHUs» Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHusi Ha 0a30BOM YPOBHE SIBJISIOTCS:

(opMHUpPOBAaHUE CHUCTEMBl XMMHYECKMX 3HAHUI KaK Ba)KHEHIIEW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE MOHATHUSA,
(yHIaMEHTAJIbHBIE 3aKOHbl M TEOPUH XHUMHUH, OCBOCHHE $A3bIKAa HAYKH, YCBOEHHUE
U TOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIECHUN MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UCTOPHUEN MX PA3BUTHS U CTAHOBJICHMUS;

(GopMUpOBaHUE M pa3BUTHE MPEJCTaBICHUM O HAy4YHBIX METO/ax IO3HaHUs
BEIIECTB W XUMMUYECKUX peakUuid, HEOOXOAMMBIX Ui HNPUOOpEeTEeHUs yMEHUM
OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKHX SIBJICHHI, UMEIOIINX MECTO B IPUPOJE,
B IPAKTUYECKOU U MOBCEITHEBHOMN KHU3HMU;
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pa3BUTHE YMEHHMH M CHOCOOOB JAEATENbHOCTH, CBSA3aHHBIX C HaOJIIOIEHUEM
U OOBSICHEHHEM XHMHYECKOIO HKCIEPUMEHTa, COONIOJEHHEM MpaBUi O€30MacHOTO
oOpalieHus ¢ BEeIIeCTBAMH.

ConeprkarenpHas XapaKTEpPUCTHKA IIeIeH 1 3a/1a4 3y4eHUs IPEIMETa B IPOrpaMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU NPUOPUTETAMHU
B CHCTeMe cpeaHero obmiero oopazoBanus. CeroaHs B IpenoilaBaHud XUMUN B OOJIbIIICH
CTETIEH! OTAAETCS MPEANOYTEHNE MPAKTUIECKOW KOMIIOHEHTE COJCpKaHUs OOydeHus,
OpPHEHTUPOBAHHON Ha TIOJTOTOBKY BBITYCKHHKa 00111€00pa3oBaTeNbHON OpraHU3aIlHH,
BJafeIoniero He HaOOpoMm 3HaHWH, a (QYHKIMOHAIBHOW T'PaMOTHOCTHIO, TO €CTh
crioco0aMu ¥ YMEHMSIMH aKTHBHOTO MOJYYE€HHUS 3HAHUW U MPUMEHEHUS! UX B peaslbHOM
KU3HU JJIs PEeIeHUs] TPAaKTUYECKUX 3a/1a4.

B o510l cBs3M mpu u3ydeHMH TpeaMeTa «XUMHs» JTOMHHHUPYIOLIEE 3HAYCHHE
npuoOpeTaroT Takue e U 3aa4u, Kak:

ajanrtanus OOyJaroIMUXCsl K YCIOBHSIM JIUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHNE WHTEIUICKTYAJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(GopMupoBaHuE y 00y4aIOUXCS KIIOYEBBIX HABBIKOB (KJIHOUYEBBIX KOMIIETEHIUN),
UMEIONINX YHUBEPCAILHOE 3HAYCHUE MJIS Pa3IUYHBIX BUOB JIEATEIbHOCTH: PEIICHUS
npobyieM, TOMCKa, aHanu3a U o0paboTku  WHPOPMAIUMU, HEOOXOIUMBIX
JUIS IPUOOPETEHUS OIbITA eI TEIbHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MIO3HAHUU
XUMHH, a TaKkke Ji1 OLEHKU C TO3ULUN DKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEUIECTB M XMMHUYECKHX IMPOIIECCOB HAa OpraHW3M YeJOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENILHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN O0y4aroluXCcsa: CIOCOOHOCTH CaMOCTOSTENbHO NPUOOpPETaTh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHbIE NH(OPMAIIMOHHbBIE TEXHOJIOT UM [ TIOMCKA U aHaJi3a Y4eOHON 1 Hay4HO-
HOMYJISIPHON MHGOPMAIIMY XUMHYECKOTO COACPIKaHUS;

dopMUpOBaHUE W pa3BUTHE Y OOYYAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HaOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpHU IUJIAHUPOBAHMM U TPOBEACHUM XUMHUUYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHUE Y 00yJaroMUXCs YOSKIEHHOCTH B TyMaHUCTUYECKOW HAIIPaBJICHHOCTH
XUMHUHU, €€ BaXHOM pPOIM B PEIIEHUH TIJI00aNbHBIX MPOOJIEM pPALMOHAIBHOTO
PUPOJIOTIONH30BAHMSI, TOMOJHEHHS] DHEPTeTUYECKUX PECypCOB U COXpaHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro OTHOILIEHUS
K TPUPOJIE U CBOEMY 370POBbIO, a TakKe NPUOOPETEHUS OMNbITa HCIOJIb30BaHUS
NOJyYEHHBIX 3HAHUW ISl MPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalUsX, CBSI3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMH.
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Ienn u 3agauM  u3ydeHUs MpeaMera «XUMHS» MONYYWId MOAPOOHYIO
METOJUYECKYI0 HHTeprpeTanuio B paznene «llmaHupyemble pe3yabTaTbl OCBOCHUS
IPOTpaMMBbl IO XUMHUU», TaKUM 00pa3oM 00eCMedYeHO YeTKOE MPECTABICHHUE O TOM,
KaK¥e 3HaHWS 1 YMEHUS UMEIOT MPSMOE OTHOIICHHE K peau3allii KOHKPETHOH IIeITH.

B ydyeOHOM muiaHe cpenHero ooOmiero oOpa3oBaHUs MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJIMT B COCTaB MPEAMETHOMN 00acTu «EcTecTBEeHHO-HAYyYHBIC TTPEIMETHI.

OOmiee 4yuCIO YacoB, PEKOMEHJOBAHHBIX AJISi M3Y4eHMs] XUMHH, — 68 dYacos:
B 10 knacce — 34 yaca (1 gac B Hepenmo), B 11 kinacce — 34 yaca (1 yac B Hezieno).
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COJEPXXAHUE OBYYEHUA

10 KJIACC

TeopeTnueckue 0OCHOBBLI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4eckol XUMHUHU: €€ BO3HHUKHOBEHHE, pa3BUTHE M 3HAYCHUE
B TMOJYYCHUM HOBBIX BEIIECTB W MarepHaioB. Teopus CTPOEHUS OPraHUYECKUX
coenqunenni A.M. byrtnepoBa, ee OcCHOBHbIE MOJIOKEeHUS. CTPYKTYpHBIE (OPMYIIBI
OpraHnueckux BemecTB. ['omosorusi, uzomepus. XuMU4YeCKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBienne o Kiaccu(UKaMyi OpraHWYECKUX BemiecTB. HoMeHkmarypa
OpPraHUYeCcKUX COCTMHEHUN (CHCTeMaTH4ecKas) U TpUBUAIbHBIC Ha3BAaHUS BaKHEUIITNX
NPECTaBUTEIIEH KIaCCOB OPraHUYECKUX BEIECTB.

OKCepUMEHTALHBIE METOABl M3YYCHHUS BEIIECTB W WX IPEBPAIICHHIA:
O3HAKOMJICHHE C 00pasllaMyd OpraHMYeCKHX BEIICCTB M MaTepHajlaMd Ha MX OCHOBE,
MOJICTTMPOBAHME MOJICKYJ OpraHWYEeCKHX BEIIECTB, HAONIOJCHWE W ONHCAHUE
JIEMOHCTPALMOHHBIX OIBITOB 10 MPEBPACHUIO OPTraHMYECKUX BEIECTB IIPU HATPEBaHUU
(naBneHue, 00yriIuBaHUE U TOPEHHUE).

Yriesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psiA. MeTaH U 3TaH — MpoCTenIne
NPEICTAaBUTENN AJIKaHOB: (PU3UYECKUE U XUMHMYECKHE CBOMCTBA (PEaKIMHU 3aMEeleHUs
Y TOPEHMS ), HAXOKJIEHUE B IPUPOE, MOTYIEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHN pAx. OTWIEH M NPONWIEH —
IPOCTEUIINE MPEACTABUTEIH aJTKEHOB: (PU3UUYECKUE U XMMHUECKUE CBOMCTBA (peaKuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUAPATALUH, OKHUCICHUS U TOJIMMEPU3AIUN),
MOJIyY€HHUE U PUMEHEHUE.

Ankanuensl: Oyramgued-1,3 u werwnOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOWCTBA (peakuus noaumepuszauuu). IlomydyeHue CHHTETHYECKOTrO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUN psif. ALETUIEH —
IPOCTEUIINI MPEICTABUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBAa (peakuu THAPUPOBAHUS, TAJIOT€HUPOBAHUS, TUIpaTallUd, TOPEHHUs),
IIOJIyYECHHE U IPUMEHEHHE.

Apenbl. bensoi: coctas, cTpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (peakiinu
TJIOT€HUPOBAaHUS U HUTPOBAHHUS), MOJIYYEHUE U MpPUMEHEHHE. TOKCMYHOCTh ApPEHOB.
['enernueckass CBSI3b MEXKIY YIVIEBOJOPOAAMH, NPUHAJICKAIUMU K Pa3IuYHbIM
KJIaccam.

[IpupoaHbie UCTOUYHUKHU YIIeBOIOPOAOB. [IpupoaHblil ra3 u nmonyTHsle HePTIHBIE
ra3el. Hed1b 1 ee nporcxoxnenue. CnocoObl nepepaboTKu He(TU: EPEroHKa, KPEKUHT
(TepMuyeckuil, kaTanuTUueckuil), nuponus. I[IpoaykTel mnepepabOTKHM HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroiab M HOpPOAYKTHI €ro
nepepadoTKu.
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OKCHEpUMEHTAIbHbBICE METOAbl HU3YYEHHS BEHIECTB M MX MpEeBpalleHUM:
O3HAKOMJICHHE C 00pasliaMu IIacTMacc, KaydykKoB W pe3uHbl, Kouiekiuu «HedTb»
u «YToiby», MOACIMPOBAHUE MOJIEKYJ YTIIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
MIPOBEICHUE TTPAKTUUECKON pabOTHI: MTOTYyYCHHE THIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuernrie 3agaun.

Brruncnenusi mo ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00beMa, KOJUYECTBa
HMCXOJIHOTO BEIIECTBA WJIM TPOJAYKTa PEAKIUH 110 H3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOT'O M3 MUCXOAHBIX BEIIECTB MM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xanue oprannyecKue coenHeHus

[IpenenbHble OHOATOMHBIE COUPTHI. METaHON M ATaHOJ: CTpOeHUE, (puzmyeckue
U XUMUYECKHE CBOWCTBA (pEaKkUHMHM C AKTHUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJIAMH,
ropeHue), npuMeHeHue. BonopoaHbie CBI3M MEXAy MOJEKylIaMu COUpPTOB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HA OPraHU3M YeJIOBeKa.

MHoroaroMHble COUPTHI. DTHICHTJIUKONb WU TIHLEPHH: CTPOCHHE, (hU3MUECKUe
U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMU METaJJIaMH, KauyeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBUEe HA opraHu3M uenoBeka. [IpumeHeHue
[JIALIEPUHA U STUICHIJTUKOJIS.

@DeHo: CTPOEHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOWCTBA. TOKCUUHOCTD
dbenomna. [lpumenenue denoua.

Anbaerunpl. @opManbaerui, aueTanbIerul: CTpoeHrne, GU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKMy OKUCIICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIEC PEAKIMH ), TOTYyUECHHE
U TIPUMEHEHHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs U YKCYCHas
KUCJIOTBL: CTPOCHHE, (PU3NUECKHE U XMMHUECKHUE CBOMCTBA (CBOIMCTBA, O0IIHE IS Kilacca
KHUCJIOT, peakuus OSTepuukanuu), MoiaydeHue U mnpumeHenue. CreapuHOBas
U OJIEMHOBAsl KUCJOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHE.

Cnoxuble 3QUpel Kak TPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MApPOIM3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas posib >KHPOB.

VYreBoasl: cocTaB, KiacCHU(PUKANUS YrIeBOAOB (MOHO-, JH- U TOJHCAXapUIbI).
['mroko3a — mpocTeinii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (PU3HUecKue
U XUMHYECKue cBoicTBa (B3aumopeiictBue ¢ ruapokcuaom Menu(ll), oxucnenue
aMMHa4YHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBneHUE, OpPOKEHHUE TIIFOKO3bI),
HaXOXJCHUE B MPUPOJE, MPUMEHEHHEe, Ononoruyeckas poib. dorocunre3. Opykrosza
KaK U30MEP IIFOKO3BI.

Kpaxman u wnemnmono3a kak nOpupoaHbsle noauMmepbl. CTpoeHHe Kpaxmaia
U uemnono3bl. PDusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAsl peakiusi C HOAO0M).

DKcnepuMeHTaIbHbIE METObI U3YUEHHUSI BEUIECTB U UX MPEBPALICHUI: IPOBEACHUE,
HAONIOICHWE W  ONUCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHE CIUPTOB,
KAUECTBEHHBIE PEAKLIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TAHOIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPHUHA C THAPOKCHIOM
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menu(Il)), anmpaernmoB (OKUCICHHME aMMHAYHBIM pacTBOpOM okcuaa cepedpa(l)
u ruapokcugom wMenu(ll), B3auMopeiicTBue Kpaxmaiga C HOAOM), IIPOBEJECHHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuernrie 3agaun.

Brruncnenust o ypaBHEHUIO XHMHYECKON peakiuu (Macchl, 00beMa, KOJINYecTBa
UCXOMHOTO BEIIeCTBA WJIM TMPOAYKTa pEaKIMu [0 M3BECTHBIM Macce, 00Bemy,
KOJINYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3orcoaep:kamme OpraHu4ecKue coeJMHeHUs

AMMHOKHCIIOTBI KakK aM@oOTepHble oOpranuueckue coeauHeHus. Duznyeckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHMCIOT (Ha MpuUMepe TINIMIMHA). buonoruueckoe
3HaY€HNE aMUHOKHCIIOT. [lenTuebl.

benkun Kak TpUpPOIHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepeuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeslKoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOIIU3,
JeHaTypalnusi, KaueCTBEHHbIE PEAKIUU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/bI H3yUEHUS BEIIECTB U UX MPEBPAILCHUI: HAOII0eHUE
U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JI€HAaTypalusi OEJKOB IPU HarpeBaHuH,
L[BETHBIE PEAKIINH OEJIKOB.

BbIcOoKOMOJIEKYJ/ISIPHBIE COeIMHEHUSA

OCHOBHbBIC TIOHATHUS XUMHU BBICOKOMOJEKYISIPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPU3aLlUU, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHbBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISPHBIX COEAMHEHUN — MOJMMEpU3aLUs
Y TTOJIMKOH/ICHCALIHSI.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHsS BEHIECTB U MX [PEBpAlICHUN:
O3HAKOMJICHHE C O0OpasllaMu TPHPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanmzanus MeXIpeaMETHBIX CBA3EH IPU HU3YYEHUM OPraHMYECKOM XUMHH
B 10 Ky1acce ocylIecTBIISETCS Yepe3 UCIIONb30BAHNE KaK OOLINX €CTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W TOHSATHUM, SIBISIOMIMXCA CHUCTEMHBIMHU [l OTHAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IHUKJIA.

OO611re ecTeCTBEHHO-HAYYHbIE TIOHATHS: IBJIICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJU3, CUHTE3, KJIACCU(pUKALUs, NEPUOJIUYHOCTb, HAOIIO/IEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®uznka: Marepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKH
YpOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3HUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPECHUSI.

buonorusi: knerka, opraHuzMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOIOTUYECKU aKTUBHBIC BEleCTBA (OCIKH, YTIEBOIbI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasibl, TOPHbIE MOPOJIBI, IOJE3HbIE HCKOMaeMble, TOIUIKBO,

PECYPCHI.
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TexHonorus: IMHUIOCBLIC IIPOAYKTBI, OCHOBLI PAIMUMOHAJIBHOI'O IIUTAHHUS, MOIOIIHUC
CpCacCTBa, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUC IIPCIIapaThl, MaTCPHAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA U HEOP'AHUYECKASA XUMUA
Teopernyeckue 0OCHOBbI XUMHUU

XUMHUYECKUN 3JIeMeHT. AToM. SAapo aroma, M30TOMNBL. DJIEKTPOHHAS O00OJOYKA.
DHepreTHYeckre YpPOBHH, IMOAYPOBHHU. ATOMHBIC OpOWUTaNd, S-, P-, O- 3JIEMEHTHI
Oco0eHHOCTH pacTpeeICHHS YIEKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB TMEPBBIX
YETBhIPEX MEePUOI0B. DIIEKTPOHHAS KOH(DUTypaIHsi aTOMOB.

[lepuonnuecknin 3akoH W llepuoanyeckass cucremMa XUMHYECKUX DJIEMEHTOB
.. Menneneea. CBsi3b NEPUOAUYECKOrO 3aKoHa M llepHoauyuecKoOl CHUCTEMBI
XUMHUYECKUX 31eMeHTOB JI.11. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHsI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CJIOKHBIX BEIIECTB MO IpyNnaM U NEPUOJAM. 3JHAUYECHHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHUM HAYKH.

Crtpoenue BemiecTBa. XUMUYecKas CBs3b. BUbI XUMHUECKOM CBsI3U (KOBaJICHTHASI
HEMOJISIpHAsT W TOJIApHAs, HWOHHAsA, MeTajuidueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOpHBIN). Bogopoanas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. IoHbl: KaTHOHBI
Y AaHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCThH CBOWMCTBA BEIIECTB
OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsATHE O AUCTIEpCHBIX cucTeMax. VICTUHHBIE ¥ KOJUTOUIHBIE PacTBOPBL. MaccoBas
JI0JI BEIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHudeckux coequHeHuid. HoMmeHkmaTypa HEOpraHMuecKux
BEIIECTB. [ eHerndeckass CBA3b HEOPraHUYECKHX  BEIIECTB, MPUHAICKAIUX
K Pa3JIMYHBIM KJIACCaM.

Xumunyeckas peakuusa. Knaccuduxaimss XuMUYECKUX PEaKIfil B HEOPraHUYECKOM
U OpPraHMYEeCKOM XHMMHUHU. 3aKOH COXpPaHEHHUsSI MAacChl BEIIECTB, 3aKOH COXPaHCHMUS
Y MIPEBPALLECHUS YHEPTUU [P XUMUYECKUX PEAKIUAX.

CKopoCTh peakilii, €€ 3aBUCUMOCTh OT pas3iu4HbIX ¢akTopoB. OOpaTUMBbIE
peakunu. XuMudeckoe paBHoBecue. DakTopspl, BIUSIOMIME HA COCTOSSHUE XUMUYECKOTO
paBHOBecus. [Ipunnun Jle larense.

OnekTponuTudeckas aucconuanus. CuibHble U ciabble 3nekTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJAs, HEUTpaibHas, WIelIo4YHass. Peakiuym HMOHHOrO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
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OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHsS BEUIECTB M MX [PEBpAICHUN:
neMoHcTpanus — Tabmun  «llepuonuueckas  cucteMa  XMMHUYECKHMX — DJIEMEHTOB
JA.N. MengeneeBa», W3ydyeHHE MOJEJICH KPUCTAUIMUECKUX PEIIECTOK, HAOJIOJECHUE
U ONHUCaHUE JEMOHCTPAIMOHHBIX MU JIAOOPATOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHIA
BOJIOPO/Ia B NPUCYTCTBUM KAaTAIA3aTOpa, ONPEAECICHHE CPEAbl PAacCTBOPOB BEIIECTB
C TMOMOIUIBI0 YHUBEPCAILHOIO HMHAMKATOPA, PEaKlMd HOHHOTO OOMEHA), MPOBEICHHUE
MPaKTUYECKON paboThl «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaKuum.

PacueTnble 3aaun.

Pacuersl Mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacyeThl, pacyeThl C UCTIOJIB30BAHUEM MOHSITHUS «MACCOBAsl JOJISI BEIIECTBAY.

Heopranuveckass xumus

Hemeramnsbl. Tlonoxenne HemeraiioB B llepruoanyeckord CUCTEME XUMHUUYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3HUYECKHUE CBOMCTBA
HEMETAJJIOB. AJUTOTpOIMs HEMEeTayioB (Ha MpuMepe Kuciaopoja, cepbl, docdopa
U yraepoja).

XHUMUYECKUE CBOWCTBA BAXKHEHIIIMX HEMETAJUIOB (TajoreHoB, CEpbl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUN (OKCHUJIOB, KHCIOPOICOIASPHKAITUX
KHMCJIOT, BOJIOPOHBIX COCAUHEHU).

[IprMeHeHNE Ba)KHEUIIMX HEMETAIIOB U KX COEUHEHNM.

Meramibl. Ilonoxenue wMerauioB B Ilepuonnueckor cucreMe XUMHYECKUX
anemenToB JI.W. MenneneeBa. OCOOEHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJlIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHUINIMX METAJUIOB (HATPUM, KaJIUM, KaablMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mIre crrocoObI MoMydeHus: MeTaUIOB. [IpuMeHeHne MeTaIoB B OBITY U TEXHHUKE.

DKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHUS BEILIECTB U UX MPEBPALICHUN: U3y4yEHUE
KoJuleKiun  «MeTtajuibl M CIUIaBbl»,  O0OpaslioB  HEMETAUIOB,  pelleHHue
OKCIIEPUMEHTAJIBPHBIX  3aJa4, HAOMIOIEHWEe W  ONUCAaHWE JIEMOHCTPAIIMOHHBIX
U J1a0OpaTOPHBIX OMBITOB (B3aMMOJCHUCTBUE THAPOKCHIA ATIOMUHHUSA C pPacTBOpaMu
KHUCJIOT U ITIeIouei, KaueCTBEHHbIE PEaKIIMu Ha KAaTHOHBI METAJIJIOB).

PacueTHbie 3amaun.

Pacuersl Maccel BemliecTBa WM O0BbEMa Tra30B 10 HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PACUCTHI
Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOAYKTOB PEAaKIMH, €CJIM OJHO W3 BEIIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb. MeXnpeaMeTHbIE CBA3H

Ponp xumum B oOecrniedeHHUH HKOJOTMUYECKOM, SHEPreTHYSCKOW W IHIIEBOM
0€30MacHOCTH, pa3BUTUM MeIULIMHBI. [IoHSITHE 0 HayYHBIX METOAaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIHM.
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[IpencraBienuss 00 OOIIMX HAyYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOJy4YEHUs
BAKHEHUILINX BELIECTB.

UenoBek B MUpE BEIIECTB U MATEPUATIOB: BAXKHEUIIINE CTPOUTEIBHBIE MaTEPUATIbI,
KOHCTPYKIMOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KepaMuKa,  MaTepHalibl
JUISL DJICKTPOHUKH, HAHOMAaTEpHUAJIbl, OPTaHUUECKUE U MUHEPAIbHBIC YI0OpEHUS.

XuMHST W 300pOBbE YEJOBEKAa: IMpaBWIa HCIOJb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBwia O€30MaCHOTO WCIOIb30BAHUS TPEMApaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOM JKU3HU.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU M3YUYCHUHM OOIIEH W HEOPraHUYECKOU
xumMun B 11 Kjacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBbIX IIOHATHM, TaK W TOHATUH, SBIIIOIIMXCS CHCTEMHBIMHU I OTAEIbHBIX
MIPEAMETOB ECTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01uire ecTeCTBEHHO-HAYUHbIE MTOHATHUS: HAyYHBIN (haKT, TUIoTe3a, 3aKOH, Teopus,
aHaJlu3, CHHTE3, KJIacCU(PUKaLUs, TMEePUOUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPECHUE, SBICHUE.

dusuKa: MaTepusi, SHEPrusl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
pPaIMOAaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUA YPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBAa, (PU3UYECKUE BEJIMYMHBI U C€AUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kineTka, opranusm, 3KocucTema, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuHepayibl, TOpPHBIE MOPOJbI, IOJE3HBICE HCKOMAEMbIE, TOIUIMBO,
peECYpPCHI.

TexHonorusi: XuUMHYECKasi MPOMBIIUICHHOCTb, METAJUIyprusi, IPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO,  MHIIEBAs
ITPOMBILJIEHHOCTb, dapmareBTHYECKast MIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETUYECKHX  IPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX  MAaTE€pUAIIOB,
AJIEKTPOHHAS MPOMBILIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
nporpaMMm  cpemHero oOmero o0pa3oBaHusi (JTUYHOCTHBIM, METalpeIMETHBIM
U npeaMeTHbiM). HayuHo-meTomudeckoil OCHOBOM il pa3paOOTKH IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUSI MTPOrPaMM CPEAHEr0 00ILEero 0Opa30BaHUS SIBISIETCSI CUCTEMHO-
NeATeIbHOCTHBIN MTOAXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHUsl BbIIEIEHBI CIEAYIOIINE COCTABIISAIOLINUE!

OCO3HAaHUE OOYYalOIIMMHCA POCCUMCKOW TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJM4KMe MOTHUBALMH K OOYYEHHIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TPaauLUid 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCS B  CBOEH
JEATEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMUY YCTaHOBKAMU, IIPUCYILIUMHU LIETTOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJIMYUE MPABOCO3ZHAHMSI HKOJIOTUYECKON KYIbTYpbl U CHIOCOOHOCTH CTaBUTh LENU
Y CTPOUTD KU3HEHHBIE IUIAHBI.

JINYHOCTHBIE PE3YNbTaThl OCBOEHUS MPEAMETA «XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENILHON JESATEbHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMH U UACAIAMH POCCUHCKOTO
IPakJIaHCKOT0 OOLIECTBA, IPUHATHIMU B OOIIECTBE HOPMAMM U IPAaBUJIAMM MOBEJIECHUS,
CIOCOOCTBYIOIIMMH TPOIIECCAM  CAMOIO3HAHUS, CaMOpPA3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH 0OYJarOIIUXCSl.

JIngHOCTHBIE ~ pE3yNbTaTbl  OCBOECHHUSA  INpeaMera  «XUMHs»  OTpaxkaroT
C()OPMUPOBAHHOCTb ~ OIbITA IIO3HABATEIBHOM M  IPAKTUUYECKOW  JAEATEIbHOCTH
00y4arouMxcs Mo peain3alry IPUHSTHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIMTAHMSI:

OCO3HAHMS OO0YYarOUIMMHUCA CBOMX KOHCTHUTYLIMOHHBIX IMpaB W OO0S3aHHOCTEM,
YBOXEHHUSI K 3aKOHY U IIPABONOPAJIKY;

IIPEACTABJIEHUS O COLMAIBHBIX HOpMax M MPaBUJIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATENLHOCTU MpPHU CO3AAHUM Y4EOHBIX
IPOEKTOB, PEIICHUWU Y4YEOHBIX U TMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUHU XUMHYECKUX
DKCIEPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHUSI, JIOTUKY U aPI'YMCHTHI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ JACATCIIBHOCTH,

2) MaTPMOTHYECKOT0 BOCTIMTAHHS

IICHHOCTHOTO  OTHOIIEHHUSI K HCTOPHUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCy TBOpYECTBA B 00JIACTU TEOPHUHM M TPAKTUYECKOTO
NIPUMEHEHHUSI XWUMHUH, OCO3HAHMUSI TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJIbTar
JUTUTENBHBIX HAOMIOEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MMOCTOSSHHOTO
Tpy/a YY€HBIX U TPAKTUKOB;

WHTEpECa U TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM M TOCICIYIOIIEM aHaIU3€
nH(pOpMaIIMH O MEPEOBBIX TOCTUKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOIO IOBEICHUS;

CHOCOOHOCTH OLIEHHWBAaTh CHUTYallUM, CBSI3AHHBIE C XUMHUYECKUMH SBICHUSIMU,
Y [IPUHUMAaTh OCO3HAHHBIE PELICHMSI, ODUEHTUPYACh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MMOCTYIKOB;

4) ¢popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHMS [IEHHOCTEH 3/I0pOBOT'0 M 0e30I1MacHOro 0dpasa KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY M IICUXHYECKOMY
3JI0POBBIO;

coOJIIOICHUsT TpaBuJI 0OE€30MacHOro OOpalleHWsi C BeElleCTBAaMU B OBITY,
TOBCETHEBHOM KU3HU U B TPYJAOBOU JIEATEILHOCTH;

MOHUMAHUS LIEHHOCTH TPaBUJl UHAUBUIYAILHOTO U KOJUIEKTUBHOIO OE€30MaCHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSATHS BPEIHBIX MPHUBBIUCK (YHIOTpEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

5) Tpya0BOro BoCIUTaAHMS

KOMMYHHKAaTHBHON KOMITETEHTHOCTH B YU€OHO-HCCIIEI0BATEIILCKOU JCATEIBHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX AEATEIHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEHICHWUW MPAKTHUCCKHUX 3a/1a4d COIHATBHON
HAIPAaBJICHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO Tpodeccwii  pa3immdHOTO  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUH 110 XUMUH,

YBaXEHUS K TPYY, JIIOAAM TPyAa U pe3yJibTaTaM TPYIOBOH JICITCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJIBLHON TPAaeKTOPHUU 0Opa30BaHUS,
Oymymieit mpodeccun W peanu3aliui COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YY€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HWHTEPECOB M TOTPEOHOCTEH
00I111eCTBa;

16



denepanpHas padouas mporpamma | Xumust. 10—11 kmaccel (0a30BbIi YPOBEHB)

6) IKOJIOrH4€eCKOr0 BOCTIUTAHMS:

HKOJIOTUYECKU IIeJIECO00pa3HOr0 OTHOLIEHHUsS K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MOHUMaHUS TJIOOAIBHOIO  XapakTepa 3KOJOTMYECKHX MpoO0JeM, BIUSHHUS
HDKOHOMHYECKHUX IIPOLIECCOB Ha COCTOSHUE IPUPOJHON U COLIMAIIbHON CPENbL;

OCO3HAHMSI HEOOXOJUMOCTH MCIOJB30BAHMS JOCTH)KEHUN XUMHUU JI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATUS ACHUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAIOLIEH NPUPOLHOU
cpele, yMEHHUsl MPOTHO3UPOBATh HEOIATOMPUSITHBIE DKOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX ICMCTBUU U IPEAOTBPALLATH UX;

HaJIU4usA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMHU B I103HABaTEJIbHOM, KOMMYHHUKaTHMBHOM M COLMAJIBHOM IMpPAaKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO NPOTUBOCTOSATH UAEOIOIMH XeMopoouu;

7) HeHHOCTH HAYYHOI 0 TO3HAHMA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLIECTBEHHOH MPaKTUKH;

MOHMMAaHUS CTIeNU(UKA XUMHUHA KaK HAyKH, OCO3HAHUS €€ poiii B (POPMUPOBAHUU
pallMOHAIBHOTO  HAyYHOTO MBIIUIEHUS, CO3J@aHUU ILEJIOCTHOIO  IPEICTaBJICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPHUPOJIbI U YeIOBEKa, B TO3HAHUH TIPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHSI PUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUJIM3ALIUU: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3MaHMM HOBOW 0a3bl
MaTepUaNbHON KYJIbTYpbl, PEIICHUU TJI00aNIbHBIX MPOOJIEM YCTOMYHBOIO PAa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON 1 SKOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIIOBUU YCHEIIHOIO TPyAa M DKOJIOTUYECKH
KOM(pOPTHOM KU3HU KaXJI0r0 4jieHa 0OIIecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJIOB TO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble
3HAHMS I aHajdu3a U OOBSCHEHHUS SIBICHHM OKPYXKAIOMIErOo MUpa M MPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHs JeJaTb 0OOCHOBAHHBIC 3aKJIOYCHHS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIINXCS TAHHBIX C LIEJIHI0 TOTYYEHHS TOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XMMHUYECKUE 3HAHUS ISl PELLICHUS
pobJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM 1eATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBUU C KHU3HECHHBIMHU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
JeSITeIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUS YIEOHOT0 IIpeIMeTa « XUMHUs» Ha YPOBHE
CpeJIHEero o0I1ero oopa3oBaHus BKIIOYAOT:

3HaYUMBIC 111 ()OPMHUPOBAHKS MUPOBO33PEHHUS 00YUAIOIIUXCS MEKIUCITUTLIMHAPHBIC
(MeXTpeMeTHbIE) OOIIeHayYHbIE IIOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYIHOMN
KapTUHBI MHpa M CHenupUKy METOJOB ITO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CHCTeMa, HAyIHBIA (DaKT,
MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHWE, HAOIIOACHHE,
U3MEpEHUe, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA (TO3HABATEIbHBIC, KOMMYHHKATHUBHEIC,
pPETYISITUBHBIE), oOecrneunBaroniue ¢GopMupoBaHue (YHKIIHMOHAILHON TPaMOTHOCTH
Y COIMAJILHON KOMITETEHITNN O0YJarOIIMXCS;

CIIOCOOHOCTh 00YYarONIUXCsl HMCIOJIb30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHBIC,
MHPOBO33PCHYCCKUE 3HAHUS M YHUBEpCAIbHBIC YUCOHBIC JICHCTBHS B IO3HABATEIBHOU
U COIIMAIILHOM IIPaKTHKE.

MeranpenMeTHbIe  PE3yJbTaThl  OTPAXKAIOT  OBJIAJICHWE  IM03HABATEIHLHBIMH,
KOMMYHUKAaTUBHBIMH M PETYISITUBHBIMU YHUBEPCATbHBIMU YI€OHBIMHU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
ba3oBble JJoruueckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccmarpuBarh;

OMNPEACIISTh LEJH ACATEIbHOCTH, 3aaBasi TapaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C MOCTABIICHHBIMHU LIEJISIMU;

MCIIOJIb30BATh IMPU OCBOCHUH 3HAHUI TTPUEMBI IOTUYECKOT O MBIIIJIEHUS — BBIIACISATh
XapakTEpHbIE TMPU3HAKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBA3b, MCIOJIL30BATh
COOTBETCTBYIOIIUE MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KJIaCCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKIuu;

YCTaHABJIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY N3Y4A€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBIABJISATh 3aKOHOMEPHOCTH M TMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyIIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLECCE IMO3HAHMS, HCIOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA3OBBIBATH MOJIEIBHBIE MIPEICTABICHUSI — XUMUYECKUM 3HAK
(cuMBOJ) dJeMeHTa, XuMmuyeckas GopMmysia, YpaBHEHHE XUMHYECKOW peakiuu —
MIPU pelICHUN y4eOHBIX TO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABICHUS ISl BBISABJICHUS XAPAKTEPHBIX NPU3HAKOB H3y4aEMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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Bba3oBble ucciienoBaTebcKue 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMynHpoBaTh LEAM W 3a7a4d HMCCIICIOBAHUS, HCIIOJIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS
¥ OCHOBBI JIJIs1 (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX
CYXXJICHU;

BJIaJIE€Th HABBIKAMH CaMOCTOSITEIbHOTO TIJITAHUPOBAHUS U MTPOBEICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHUS HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO ~TMPOTHO3MPOBAThH €ro pe3yabTaT, (OpMYyIUpOBaTh 00O0OIIECHUS
U BBIBOABl OTHOCHUTEIHHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIEIOBAHUS, COCTABISATH
00OCHOBAaHHBIN OTYET O MPOAEIIAHHON PadoTe;

pUOOPETATh OMBIT YYEHUUECKOW UCCIIE0BATENIbCKON U MPOESKTHOM eI TeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEJIBHOMY TTOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHBIX METO/I0B MTO3HAHHUS.

Pabora ¢ nndopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MHOOpMAIMKU (HAydHO-TIOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJAEp)KaHus, CHpaBOUHbIE 1MocoOusi, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO Pa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyTUpPOBaTH 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI TIPU TIOUCKE U 0TOOPE
uH(popMaIu, HeOOXOAMMOM 1711 BEIOJHEHUSI Y4€OHBIX 3a/1a4 ONPEAEICHHOr O THUIA;

npuoOpeTaTb  OMBIT  HCIONB30BaHMUS — WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO BBIOMPATh ONTHUMANIbHYIO0 (HOpMY TMpeacTaBlieHUus WHpopMarmu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U APYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(pOpMaIUeil: TPUMEHATh MEXIpeaMeTHbIe ((PU3nueckre U MaTeMaTHYECKHe) 3HAKU
U CUMBOJIBI, (OpMYJIbl, aOOpeBUATYphl, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTrJITHOCTH.

KoMMyHHKaTHMBHbBIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSI:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOHW TEMBI B XOJ€ JHajiora
W/WIA  JTUCKYCCHUW, BBICKa3bIBaTh UACH, (DOPMYIHpPOBATH CBOM  IPEIJIOKCHUS
OTHOCHTEJIHHO BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIlMCH pe3yJbTaTOB IMO3HABATEILHOW JIESATEIBHOCTH,
MOJYYEHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUU
XHUMHYECKOTO JKCIIEPUMEHTA, IPAKTHYCCKOW padOThl IO HCCICIOBAHUIO CBOWCTB
U3ydyaeMbIX BEIIECTB, peajM3aldd ydeOHOro Mpoekra W (HOPMYJIMPOBATH BBIBOJIBI
10 pe3yJbTaTaM IMPOBEICHHBIX UCCIICOBAHUN IYTEM COTJIACOBAHUS TIO3HMIIMHA B XOC
oOCYXJIeHUS U 0OMEHa MHEHUSIMU.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYILECTBIAATH CBOK)  ITO3HABATEJIbHYIO
NEATENIbHOCTh, ONpEeNesisl €€ [eld MW 3aJa4d, KOHTPOJMpOBaTb M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpejIaraéMblii aITOPUTM JEHCTBUI IPU BBIIOJHEHUN
y4eOHBIX U HCCIIEIOBATENLCKUX 3a/lad, BeIOUpaTh HauOosee 3PpHeKTUBHBINA COCOO UX
PELLEHHUS C YYETOM MOJTYYEHHUS] HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKUX PEAKLIUSIX;

OCYHIECTBIIATH CAMOKOHTPOJIb CBOEM JEATEIHOCTH HAa OCHOBE CaMOaHaIu3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIC pe3ybTaThl OCBOCHHUS MPOTPaMMBbI CPEIHEro 00IIero oOpa3oBaHMsI
10 XUMHUU Ha 0a30BOM ypPOBHE OPHCHTHPOBAHBI Ha OOCCIEUYCHHE MPEUMYIICCTBEHHO
o01eo0pa3oBaTeIbHON M 00K YIHTYPHOM MOATOTOBKY 00y4atomuxcsi. OHM BKITIOYAIOT
cienupuUeckue IS y4eOHOro mpeaMera «XUMHsS» HaydHble 3HAHUS, YMCHHUS
U CIOCOOBI JCHCTBUI TI0 OCBOCHHIO, HHTEPIIPETAIIMH M MPEOOPa30BAaHHUIO 3HAHUM, BUIBI
JCSITEJIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS M TPUMCEHCHUIO 3HAHUM B Pa3IMUYHBIX
y4eOHBIX M peajbHBIX JKU3HCHHBIX CHUTYAIlMSIX, CBA3aHHBIX ¢ XMMHeH. B mporpamme
M0 XUMHH MPEAMETHBIE PE3yJIbTaThl IPEICTABIICHBI TI0 TOAaM H3yICHHSI.

K xonmy ob0ydenuss B 10 kjacce mpeaMeTHble pe3yjbTaThl OCBOEHHUsS Kypca
«OpraHuueckasi XuMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHHN 0 XUMUYECKOW COCTaBIISIONICH €CTeCTBEHHO-
HAy4YHOM KApTHUHBI MHUpa, pOJM XUMHUU B TIO3HAHUU SIBIICHUH  MOPUPOIBI,
B (OpMUpPOBAaHUM MBIIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAWUMOM [JIi pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKU
00OCHOBAaHHOI'0 OTHOIIIEHUS K CBOEMY 3I0POBBIO U MPUPOIHON Cpese;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOpask BKIFOYAET: OCHOBOIOJIAraroIIne
MNOHATUS (XUMHUYECKUH HJIEMEHT, aToM, DJEKTPOHHas 00O0Jiouka aToma, MOJIEKYIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XMMHUYECKasi CBSI3b, CTPYKTYpHas Qopmyia
(pa3BepHyTas U COKpallleHHasl), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YTIIEPOIHBIHI
CKeJeT, (QyHKIMOHAbHAS TPYIIa, PaauKall, H30MEPHUsI, U30MEPhI, TOMOJIOTHICCKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOAEPKAIIME COCAWHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSAMHEHMUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHHUS MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH; MUPOBO33PEHUECKHE 3HAHMUS,
JIekKAIIUEe B OCHOBE MOHUMAHUS NPUYMHHOCTA U CUCTEMHOCTHM XUMHWYECKUX SIBJIICHHM,
(aKkTONOrMYeCKUe CBEICHHUS O CBOMCTBaxX, COCTaBe, MOJNYYEHMH M O€30MacHOM
WCIIOIb30BAHUN BAXXHEUIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEATENBHOCTH YEJIOBEKA;
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chOpMUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEpHble MPU3HAKU TOHSTHUH,
YCTaHABIIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHSTHUSA
MIPU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHUYECKUX COSTUHECHMUIA;

chOpMUPOBAHHOCTh ~ YMEHUM  HCHOJB30BAaTh  XUMHUUYECKYID)  CHMBOJIUKY
JUTSI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOH ) (GopMyIT
OpPraHWYECKUX BEUIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKLHi, M3rOTaBIMBATh MOIEIH
MOJICKYJI ~ OpraHMYeCKMX  BEHIECTB I  WUIIOCTpAlUM  UX  XUMHUYECKOTo
U TIPOCTPAHCTBEHHOI'O CTPOCHUS,

cOpMUPOBAHHOCTh ~ YMEHUM  yCTAHABJIMBATH  MNPHUHAJICKHOCTh  M3YyYEHHBIX
OpPraHNYeCKUX BEIIECTB MO WX COCTaBY U CTPOCHHUIO K OMPEICICHHOMY KJacCy/Tpyrie
CoeMHEHnA  (YTJI€BOAOPOAbI,  KHUCIOpOA M a30TCOAEpXKAlllUe  COEIMHEHUS,
BBICOKOMOJIEKYJISIPHbIE  COEAMHEHMS), [aBaTb UM Ha3BaHUS IO CHUCTEMATUYECKON
Homenkiarype (IUPAC), a Ttakke NpUBOAUTH TPUBHAIbHBIE HA3BAaHUS OTICIbHBIX
OpPraHNYeCKUX BEIIECTB (ITUJICH, TPOITUIICH, alleTHIICH, STHICHTJIMKOIIb, TIIUMIECPUH, (HDEHOI,
dbopMaibaeTHI, alleTabACTHI, MypaBbUHAS KHCJIOTA, YKCYCHAsi KHCJIOTa, OJIEWHOBAs
KHUCIIOTa, CTEApUHOBAsA KUCIIOTA, TIF0K03a, (PPYKTO3a, KpaxMmaJl, LIEJUTI0I03a, TIHUIINH);

c(hOpMUPOBAHHOCTH YMEHUS ONPECNIATh BUIbI XHMUUECKON CBSI3H B OPraHUYECKUX
COCIMHEHUAX (OJJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHUSI TPUMEHSTH TOJIOXKEHUSI TEOPUU  CTPOCHUS
opranunyeckux BemecTB A.M. byrtiepoBa myisi OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MacChl BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPH30BaTh COCTaB, CTpPOCHUE, (U3HUYECKUE U
XUMHUUYECKHUE CBOMCTBA TUMMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (MEeTaH, 3TaH, STWJICH, MPOIWIEH, alleTuiIeH, OyraaueH-1,3, MeTUI0yTaIueH-
1,3, OeH30JI, METaHOJ, JTaHOJ, STUJICHTJIMKOJb, TJIMIEPUH, (EHON, aleTaabIeru,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIOKO3a, KpaxMal, LEJUII0JI03a, aMUHOYKCYCHas
KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETUYECKYIO0 CBSI3b MEXKIY HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HUCTOYHUKHU YTIJIEBOJOPOJAHOIO
ChIpbsi (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPepabOTKU U MPAKTUYECKOES
NPUMEHEHUE TPOIYKTOB EpepadbOTKH;

c(hopMUPOBAaHHOCTh YMEHUN IPOBOJUTH BEIYUCICHUS IO XUMUUECKUM YPAaBHEHUSIM
(maccel, 00BEeMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJM TMPOJAYKTAa pPEaKuu
MO0 U3BECTHBIM Macce, 00bEeMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIH MPOAYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHUN BIAACTh CUCTEMON 3HaHM 00 OCHOBHBIX METOAAX
HAay4HOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YYECHHUH BEUIECTB U XUMHYECKUX
aBlieHUN (HaOMO/IeHUe, W3MEpEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIh30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA MPUHITUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM;
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chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IMOJIb30BAHUS XHUMHUYECKOM
MOCY/I0i 1 1a00paTopHBIM 000PYAOBAaHUEM, A TAKXKE ITPABHIIA OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSMHU I10 BBIMOJHEHUIO JIA0 OPATOPHBIX XUMUUECKUX OMBITOB,;

c(hOpMUPOBAHHOCTb YMEHUH  IIJJAHUPOBaTh U BBINOJHATH  XUMUYECKUU
AKCHEPUMEHT (TIPEBpAIllCHUSI OPraHUYECKUX BEIIECTB IMPU HATPEBAHHUM, MOJYUYCHHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KaYECTBEHHBIEC PEaKIMH OPraHUYECKUX BEILIECTB,
JeHaTypalusi OeNKOB MpU HarpeBaHWU, IIBETHBIE PEaKIMM OEJIKOB) B COOTBETCTBHH
C MpaBUJIAMH TEXHUKHA OE30MACHOCTH MPHU OOPAIEHUHN C BEIIECTBAMU M JIAOOPATOPHBIM
00Opy/IOBaHWEM, MPEJCTABIATh PE3YJIbTAThl XUMHUYECKOTO SJKCIEepUMEeHTa B ¢dopMme
3aliCHU YPAaBHEHHUI COOTBETCTBYIOIIUX peakiuii U (popMyInpoBaTh BHIBOJIBI HA OCHOBE
ATUX PE3YNIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uH(dOpMaIIHIO, TOTy4aeMYIO U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBA MAaCCOBOM MH(MOpMALIHH,
WHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIFOIATh MPABUJIA IKOJIOTHUECKH LIEIECO00PA3HOr0
MOBE/ICHUS B OBITY U TPYJIOBOHN JEATEIHLHOCTU B LIEJIAX COXPAHEHHS CBOETO 370POBBS
U OKPYKAIOIIEeW NPUPOAHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBbBIE
OpraHU3Mbl ONPEICIICHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIch nokazaress 11K
(mpenenbHO JOMYCTUMOM KOHILIGHTPAllMM), TMOSCHATh Ha MpUMEpax CIoCOObI
YMEHBIIECHUS U MPEAOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

JUISE  OOYyYaroIIMXCAd C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3/IOPOBBS: YMEHHE
NPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METOJlax I[IO3HAHUS BEIIECTB
U XUMUYECKUX SIBJICHU;

JUISL CIENBIX W CIa0OBHISIIMX OOYYaIOIIUXCS: YMEHUE MCIOJIb30BaTh Pelibe(hHO
TOYCUHYIO CUCTeMY o0o3Hauenwuii JI. bpaitns nis 3anvcu XumMudeckux GopMy.

K xonity o0y4uenus B 11 kiaacce npeIMeTHbIE PE3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOpPraHM4YeCcKasi XMMHUS» OTPaXKaroT:

cOpPMUPOBAHHOCTh  TMPEACTaBICHUI: O  XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBICHUM TPUPOIBI,
B (GOpPMHUpPOBAHWUW MBIIIICHUS W KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAILHON
IrpaMOTHOCTH, HEOOXOJUMOM JUIsl pPElIeHUs MNPAKTHYECKUX 3alad U DKOJIOTUYECKH
00OCHOBaHHOI'O OTHOILIEHHSI K CBOEMY 3I0POBBIO U MPUPOIHON CpEE;

BJIaJICHUE CUCTEMOM XUMUYECKUX 3HAHUMN, KOTOpasi BKIFOYAET: OCHOBOIOJIAraroIine
MOHATHS (XUMUYCCKUI 3JIEMEHT, aTOM, H30TOM, S-, P-, d- 3JEKTPOHHBIC OpOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBI o0beM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XWMHUYECKas CBs3b (KOBAJICHTHas,
WOHHAs, METALTHYECKAasi, BOJOPOJIHAS ), KPUCTATNYECKAs PeIIeTKa, TUIThl XUMUYECKUX
peakiuii, pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTUYECKAST JUCCOIUALIUS,
OKUCJIUTENbh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM peaklnh, XUMHUYECKOEe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUsS DJIEKTPOJUTUUECKOW AUCCOLIMAIUU,
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nepuonnuecknid 3akoH .M. Menneneesa, 3aKk0H COXpaHEHHUS MAacChl BEUIECTB, 3aKOH
COXPAHEHMS U MPEBpAIICHUSA SHEPIHM NP XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIHE B OCHOBE
NOHUMAaHUsl MPUYUHHOCTH M CHCTEMHOCTH XMMHUYECKUX SABJICHUW, (DAKTOJIOTHUYECKUE
CBEJICHUs1 O CBOMCTBAX, COCTABE, MOJYYEHUH U OE30IIaCHOM MCIOJIb30BaHUU BayKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESATEIbHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMEHUM BBIABIATH XapaKTE€pHbIE TPU3HAKU TIOHATHUH,
YCTaHABIIUBaTh WX  B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHSTHS
P ONMCAHUY HEOPraHUYECKUX BEIIECTB M UX MPEBPALLECHHUI;

cOPMUPOBAHHOCTb ~ YMEHUH  HCIOJB30BaTh  XUMHUYECKYI0O  CHMBOJHKY
JUId  cocTaBieHUs (OpMyJl BEUIECTB M YPABHEHUH XUMHUYECKMX PEaKLMi,
cucrematnueckyro HomeHkiIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYeCKUX BELIECTB (YrapHbIM ras, yrieKUCIHbIi ra3, aMMHak, ramieHas U3BeCTb,
HerauieHasi U3BeCTb, IUThEBAs COJIA, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUU OIpPENENATh BaJEHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTABA, BUJ XMMHUYECKOU CBS3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCAUHEHUSAX, THUI
KPUCTAJUIMYECKOM pPelIeTKH KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,
MeTaJUIMYeCcKast), XapakTep Cpeibl B BOAHBIX paCTBOPAX HEOPraHMUECKUX COCTUHEHMUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPHUHAMJIEKHOCTh HEOPraHMYECKUX
BEIIECTB II0 MX COCTaBYy K ONPEACICHHOMY KJacCy/Tpyline COeIMHEHUN (MpOoCThie
BEUIECTBA — METAUIbl M HEMETAJUIbl, OKCUJbl, OCHOBAHMS, KUCJIOTBI, aM(pOTEepHbIE
TUAPOKCUIBL, COJIH);

cOpPMHUPOBAHHOCTh YMEHHUH pacKpblBaThb CMBICI TEPUOJMYECKOT0 3aKOHa
JI.W. MenpeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (QYHKIIHH;

c(OPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHUYECKUX 3JeMeHTOB 1-—4 mnepuonoB Ilepmonnueckoid CHUCTEMBI XUMUYECKHX
anemenToB JI.11. MeHnneneeBa, UCTIONb3Ys OHITHUS «S-, P-, 0-3JI€KTPOHHBIE OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCIMHEHMH IO mepuojaM u rpynnam lleproanueckon
CUCTEMBbI XUMHUUYECKHX dJIeMeHTOB [[.11. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHUI XapaKTEpU30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHUE
CBOWCTBA  HEOPraHMYECKUX  BEUIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEP)KIATh
CYLIECTBOBAHHE TI'€HETUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

C(OPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUIMPOBaTb  XUMUYECKHE  pPEaKLUU
N0 PA3IMYHBIM TpPU3HAKAM (YUCIY U COCTaBY pPEarupyrolldX BEIECTB, TEILUIOBOMY
ahdexTy peakiuu, H3MEHEHUIO CTEIEeHEW OKHUCICHHSI DJIEMEHTOB, OOpaTMMOCTU
peaKUry, y4aCTUIO KaTaau3aTopa);
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c()OPMHUPOBAHHOCTh YMEHUU COCTABJISATh YPAaBHEHHsI PEAKUUN pA3JIMYHBIX THIIOB,
MOJIHBIE M COKpAI[EHHbIE YPAaBHEHMs PEaKIUii MOHHOrO OOMEHa, YUUTHIBAsl YCJIOBHS,
MIPU KOTOPBIX 3TH PEaKIMK UAYT IO KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUI  MPOBOJAUTH  PEAKIMH,  MOATBEPXKIAIOIINE
KAUueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM HMOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB,;

chOpMHUPOBAHHOCTh ~ yYMEHHMM  pacKphlBaTh  CYIIHOCTh OKHUCIIUTENBHO-
BOCCTAHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOrO OajlaHca 3THX
peaKLHnil;

c(OpPMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuuu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHEro Bo3aencTBud (npuHuui Jle atensbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XMMHUUECKHE MPOIIECCHI, JIEKAIINe
B OCHOBE IPOMBIIUICHHOI'O TIIOIYYEHUS CEPHOW KHUCIOThl, aMMHakKa, a TaKke
c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIMMX HAYYHBIX MPUHIMIIAX U SKOJIOTUIECKUX
npobiieMax XMMHUYECKOTO TPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas JI0JI BEIIECTBa B PACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPU XUMHUYECKUX
peakuusiX, Macchl BEIIECTBA WM 00bEMa T'a30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WId 00beMY OJJHOTO U3 YYacCTBYIOIIMX B PEAKIIMH BEUIECTB, TEIIOBOro 3P deKTa
peaKMy Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJa TMOJL30BAHUS XUMHUYECKOU
Mocy 10 1 1abopaTopHBIM 000pPYIOBaHUEM, a TAKXKE MTpaBUiia 0OpaIleHus C BEeIIeCTBaMHU
B COOTBETCTBUU C HHCTPYKITUSMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHYECKHUI
JKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHIAa BOAOPOAA B MPUCYTCTBUM KaTalM3aTopa,
OIpPEAEIIEHHE CPEAbl PACTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCAIBHOIO MHAMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu, Peakud HOHHOIO
oOMeHa, KaueCTBEHHbIE PEAKIIMU Ha CyJIb(]arT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI, PEIIICHUE SKCIIEPUMEHTAILHBIX 33/1a4 110 TeMaM «Metaimbs 1 « Hemerabi»)
B COOTBETCTBHH C MpaBUJIAMH TEXHHKHU OE30MAaCHOCTU MPH OOpAIEHUH C BEIIeCTBAMHU
u  jabopaTOpHBIM  O00OpYIOBaHUEM, MPEACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCIiepuMeHTa B (oOpMe  3alUCH  ypaBHEHUW  COOTBETCTBYIOIIMX  PEaKUUN
1 (hOpMYIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHopMaIMio, TOJYy4aeMyld H3 pPa3HBIX HCTOYHHMKOB (CpEACTBA MacCOBOM
KOMMYHHKalWK, IHTEpHET U APYTrux);

c(OpMUPOBAHHOCTh YMEHUI COOIOAATH MpaBUIa SKOJIOTHYECKHU LEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOH JEATEIBLHOCTU B LIEJISAX COXPAHEHHS! CBOETO 370POBbS
U OKpYXKAIOIIeW MPUPOIHOW Cpeibl, OCO3HABATh ONACHOCTbh BO3JIEHUCTBUSI Ha >KUBBIE
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OpraHU3Mbl OMNPENICICHHBIX BEIIECTB, MOHMMAas cMbica Tokazatens IIJIK, moscHITh
Ha MPUMEpPAX CHOCOObI YMEHBIICHHUS M IPEAOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBHUS
Ha OPTaHW3M YEJIOBEKa;

UIST  OOYJaroIMXCS C OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3/JI0POBBS:  YMEHHUE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIICCTB
1 XUMHAYECKUX SIBJICHUI;

JUISL CIICTIBIX M CIA0OBUIAIINX OOYYAIOIIUXCS: YMEHHE HCIOJIB30BaTh PEIbeHO-
TOYEUHYIO CUCTeMy oOo3Hauenwuii JI. bpaitns nis 3anvcu xumMudeckux GopMy.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUABI 1€ATEILHOCTHA
pa3aeiioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

yu4e0OHOT0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOW XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BOBHMKHOBEHUE, PA3BUTHE

Y 3HAYE€HUE B MOJTYYECHUH HOBBIX
BEILIECTB U MaTEPHAJIOB.

Teopust cTpoeHHsI OpraHUuYECKUX
coenuHeHuii A.M. Bytneposa,

€€ OCHOBHBIE TOJIOKEHUS.
CtpykTypHbIe (GOPMYITBI OPraHUIECKUX
BEIIECTB. [ 'oMonorus, usomepus.
XuUMUYecKas CBA3b B OPraHMYECKUX
COEJIMHEHUSX: KpaTHbIE CBSI3H,

G- U T-CBSI3U.

[Ipencrasnenue o knaccupukanuu
OpraHUYECKUX BEIIECCTB.
Homenknarypa oprannueckunx
COEIMHEHUN (CuCTEMaTUYecKasi)

U TPUBHAIIbHBIC HA3BAHUS BAXKHEHIIINX
IpeAICTaBUTEIIEH KIIACCOB OPraHUYECKUX
BELIECTB.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
IPU3HAKH), YCTAHABIINBATH X
B3aHMOCBSI3b.

[IpuMEHSTh MONOKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. byrnepoBa 1151 00BsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
cocTaBa M CTPOCHHS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIIEHHOMN ) (pOPMYJT OPraHUYEeCKUX
BELIECTB.

OnpenensTe BUIbl XUMHUYECKOW CBA3U
(omuHaApHbBIE, KPaTHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpbiBaTh posib OpraHM4eCKON XUMHUHU
B IIPUPOJIE, XapaKTEPU30BATh €€
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JKCNePpUMEHTAIbHbIE METO/IbI
H3Y4YeHHs BellleCTB U UX MpPeBpaIleHuii:
e /lemoHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepruaIaMu
Ha X OCHOBE;

— OMBITHI 110 MPEBPAILIEHUIO
OpPraHWYECKUX BEIIECTB MMPU HATPEBAHHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlabopaTtopHbIE ONBITHI:

— MOJICIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIIECTB

3HAYEHHUE B )KU3HH YEJIOBEKA,
HWJUTFOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOIUTH
Y OIKCHIBAThH JJaOOPATOPHBIC OIBITHI

U TIPaKTHYCCKUE PaOOTHI

Hroro no pazuneny

Pa3zpnes 2. Yriesonopoabl

2.1 | IIpenenbHble AJIKaHBI: COCTaB M CTPOCHHE,
YIJIEBOAOPOIbI — TOMOJIOTHYECKHM psAll. MeTaH u 3TaH —
AJIKaHbBI MPOCTEUIINE MPEICTABUTENN AJIKAHOB:

COCTaB, XMMUUYECKOE CTPOEHUE,
dusznueckre 1 XMUMUIECKHE CBOWCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaXO0XJICHHE B MPUPO/IE, TTOJITyUCHHE
U IpUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHUE,
YIJIEBOJIOPOIBIL: TOMOJIOTUYECKUH PSAJ. DTUIEH —

aJIKCHBI, aJKaJUCHBI,
AJTKUHBI

[IPOCTEUILINM ITPEACTABUTEID AIIKEHOB!
COCTaB, XUMUUYECKOE CTPOECHUE,
dbu3nYecKre 1 XUMUYECKUE CBOICTBA

PackpbIBaTh CMBICI HU3y4aeMBbIX
NOHATUH (BBISIBISTh UX XapaKTePHbIE
IPU3HAKH), YCTAHABIINBATh X
B3aMMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOILIAE MTOHATHUS

IIPHU ONMCAHUU COCTABA, CTPOCHHUS

Y TIPEBPALLEHUI OPraHuYECKUX
COEIMHEHU.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIlEHHOM) (hOpMYyJT OPraHUYECKUX
BELIECTB.
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(peakuuu ruIpupoOBaHus,
raJIOreHUPOBAHUS, TUIpaTaIlIH,
OKUCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXOXJEHUE B IIPUPOJIE, TTOTyUYCHHUE
Y IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3

U MeTWIOyTaueH-1,3, Xumuueckoe
CTpPOEHHUE, peaKIUsl OJMMEepU3aIiu,
MIPUMEHEHUE (11 CUHTE3A
MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U pe3HHBbI).

AJIKHHEI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKUIN PAI.
ALIeTHIIEH — MPOCTEUIINI
MPEJICTaBUTEIIb AJIKUHOB: COCTAB,
XUMHAYECKOE CTpOeHUE, (DU3NISCKUe
Y XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS,
TUpaTaIliy TOPEHUsI ), HAaX0XKICHUE
B IIPUPO/IC, TTOTyYEHNE U PUMEHEHUE

2.3

ApoMarudeckue
YTIIEBOAOPOIbI

ApeHbl: OEH30I1 U TOIYO0J], COCTaB,
XMUMHUYECKOE CTPOECHUE MOJIEKYII,
¢u3nYecKue 1 XUMUIECKIE CBONCTBA
(peakuuu rajJoreHupOBaAHMSI

Y HUTPOBAHHS ), TOTYyUEHUE

U ipuMeHeHue. Bausinue 6ensona

VY cranaBnuBaTh MPUHAICKHOCTh
BEIIIECTB K OMPEICIICHHOMY KJaccy
YIJIEBOAOPOJIOB MO COCTABY

U CTPOCHHMIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAIBHBIC Ha3BaHUS
OTJICJIbHBIX TIPECTABUTEIICH
YTJIEBOJIOPOJIOB.

OmnpenensTh BUIBI XUMUUECKON CBS3U
B MOJIEKYJIaX YIJI€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CITIOCOOHOCTHU
YIJIEBOAOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaKTepu30BaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIeCcKue

1 XMMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MTOTYIEHUS TUITHYHBIX
npeACTaBUTEeNIeH pa3InYHbBIX KJIAaCCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATWJICHA, alleThUJIeHa, OyTraaueHa -1,3,
OeH30I1a, TONYOJIa).

BBIABIATE T€HETHYECKYIO CBS3b MEXKIY
YIJIEBOJIOPOJIaMH M TIOATBEPK/IATh €€
HaJIM4Yue ypaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUUECKUX

28



denepanbHas padbodas nporpamma | Xumus. 10—11 kinaccel (0a30BbIi yPOBEHB)

Ha OpraHu3M 4elioBeKka. I eHeTnyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4

[IpupoaHsie
VCTOYHHUKHU
YIJIEBOJAOPOJIOB U UX
nepepadboTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3el. He1h 1 ee mpoucxoxaeHue.
CriocoObI mepepaboTku HEPTH:
[IEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaranuTuieckuid). IIponykTsl
nepepadoTku HeDTH, UX IPUMEHEHUE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHnHblii yroib ¥ IpoOayKThI €r0
nepepadoTKH.

JKCNepUMEHTAIbHbIE MEeTOIbI
HU3YYeHHs BeleCcTB

U UX IPeBpaLeHMil:

e J/[eMOHCTpanuu:

— xomrekiuu «Hedte» u «YTommy;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlabopaTopHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEeJIETICHUE
yraepoJa U BOJIOPOJa B OPraHUYECKUX
BELIECTBAX;

— 03HAaKOMJIEHHUE ¢ 00pa3amMu
IJ1acTMAacc, KaydyKOB U PE3UHBI,

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOAOPOJIOB U
raJIOr€HOITPONU3BOIHBIX.

pPEaKnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (JOPMYIL.
XapakTepu3oBaTb UCTOUHUKHU
YIIEBOJOPOTHOTO ChIphs (HE(DTh,
IPUPOIHBIN Ta3, yroib), COCOObI X
nepepadoTKu U MPAKTUYECKOE
IIPUMEHEHHUE TI0Jy4aEMBIX TPOYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HaAO0JIIO/ICHHE U ONMCAHUE XUMHUYECKOTO
JKCIIEpUMEHTA (J1a0OPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBathb npaBuiaM 0e30MacHON
paboThI B TabopaTopun

IIPU MCIOJIb30BAaHUHA XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
npaBujiaM 0OpalleHus ¢ BEIIeCTBaMU
B COOTBETCTBUM C UHCTPYKIUSMHU
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB
U IIPAKTUYECKUX paboT MO NOTYyYEHUIO
Y U3YYEHHIO OPraHMYECKUX BEIECTB.
[IpencraBisaTh pe3yIbTaThl
AKCIIEPUMEHTA B (pOpMeE 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIIAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIYMCIIEHUS

JUISL OIIPENIENIEHUS] MOJIEKYJIIPH O
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e [IpakTuueckue paboThI:

Ne 1. Ilonydenue 3TrieHa U U3y4EHUE
€ro CBOKCTB.

e PacueTHEbIe 3a/1a4un:

— OIpeAEIeHNEe MOJIEKYIIAPHOU
(opMyJIbl OPraHMYECKOI0 BELIECTBa

10 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— pacyeTsl 10 YPABHEHUIO XUMUYECKON
peakuuu

dbopMyJIbl OpraHUYeCcKoro BEllecTBa,

110 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOKO IIO3HABATEIbHYIO
NEeSATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B rpyNInoBoil yueOHoM

e TeNbHOCTH

Htoro mo pazneny 13

Paznen 3. Kuciopoacoaep:kaimme oprannyeckne coenHeHus

3.1 | Criuptel. Denon 3

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJ Y ATAHOJI, XMMHUYECKOE
cTpoeHue, PU3NIecKue U XUMHUECKHE
CBOMCTBa (peakIuy ¢ aKTUBHBIMU
METaJlIaMU, TaJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3MOJIOrHYECKOEe NJEHCTBUE
METAHOJIA U ATAHOJIA HA OPraHu3M
YyeJI0BeKa.

MHOroaTroMHbI€ CIUPTHI: 3THJICHTIIUKOJIb
Y TJMLEPUH, XUMUYECKOE CTPOECHHUE,
bu3nYeCKre ¥ XUMUYECKHE CBOMCTBA
(B3amMOICHCTBHE CO IIEIOYHBIMU
METaJlJlaMH, Ka4YeCTBEHHAs PEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).

PackpbiBaTh CMBICH H3y4aeMBbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABIIMBATH UX
B3aMMOCBSI3b, UCIIOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUS

IIPY OTMCAHUU COCTaBa, CTPOCHUS

U TIPEBpAIEHUN OPraHUuYeCKUX
COCIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBIICHUSI MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIleHHOM ) (hOpMYyJT OpraHUuYeCKUX
BEIIIECTB.

VY cranaBnuBaTh NPUHAIICKHOCTh
BEIIECTB K OMPEEICHHOMY KJIacCy
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du3nomornuyeckoe IerucTBUE

Ha OpraHu3M yenoBeka. [[pumenenue
TJIMIEPUHA U YTHIICHTJIMKOJIS.
®enon. CTpoeHHE MOJIEKYJIbI,
du3nIecKue 1 XUMUIECKIE CBONCTBA
¢denona. TokcuuHOCTH (heHoMa, €ro
duznonoruueckoe 1encTrrue

Ha OpraHusM 4enoBeka. [I[pumenenue
¢denona

3.2

ANBIETUIbI.
KapOoHOBBIE KUCITOTHI.
CrnoxHble 3Qpupbl

Anbaerunibl: hopMabIeru

U alleTalIbJIeTU, XUMUYECKOE
CTpocHHE, GU3NICCKUE B XUMHUUICCKHEC
CBOMCTBA (peaKIuu OKUCICHUS

¥ BOCCTAHOBJICHUSI, KAUECTBCHHBIC
peaxkuuu), NoJy4eHrue

Y TIpUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHUCIIOTa, XUMUYECKOE CTPOEHHUE,
dusznyeckre 1 XMuMHUYECKHE CBOMCTBRA
(oOmue cBOMCTBA KUCIIOT, PEaKIIHs
aTepu(UKAIIUN ), TTOTYIECHHE

u npuMeHenue. CteapuHoBas

Y OJIEMHOBASI KHCIIOTHI KaK
MIPEICTAaBUTEIIN BBICIIHX KapOOHOBBIX
KHCIIOT.

Mpbuia Kak COJTU BBICIIUX KapOOHOBBIX

10 COCTaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMaTU4YECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAIbHBIC HA3BAHUS
OTJEIbHBIX MPEACTABUTEICH
KUCIIOPOACOACPKAIIUX COCAUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEeHHE, QU3NIECKUE

U XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEACTABUTEIICH PA3JIUYHBIX KJIACCOB
KUCJIOPOJACOAEPHKAIIUX COCTMHEHUIN
(MeTaHoMa, ATaHONA, TJIUILIEPUHA,
dbeHoma, popmanipieruaa,
aleTanbIeTHAa, YKCYCHOW KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, KpaxMaa,
I[EJUTIOJIO3BI ); BBISIBJIATh T€HETHYECKYIO
CBSI3b MEX]ly HUMU U MOJTBEPXKAATh €€
HaJIMYUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX
peaKkuuil C UCMOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

OnuceIBaTh COCTaB, XMMHUUECKOE
CTPOCHUE U IPUMEHEHHE KUPOB,
XapaKkTEPU30BaTh NX 3HAYCHUE

JUTS )KU3HEICATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMMACHOCTH BO3JICHCTBUSA
HA >KUBBIE OPTaHU3MBbI ONPEACITCHHBIX
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KHCJIOT, UX MOIOILIEE JCHCTBUE.
CrnosxxHble 2¢uUpbl KaK TPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.

IM'uaponus crnoxxHBIX (PUpPOB.

Kupbl kak TpoU3BOAHBIC TIUIIEPUHA
Y BBICHIUX KapOOHOBBIX KUCIIOT.
I'maponus xupos

3.3

YriaeBobl

VYrneBobl: cocTaB, KiaccupuKaIus
yriaeBoioB (MOHO-, H-

U nonucaxapusl). ['moko3a —
MIPOCTEUIINI MOHOCAXapHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIbI,
bu3nYecKre 1 XUMUYECKUE CBOICTBA
TJTFOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHA4YHBIM pacCTBOPOM OKCHJIa
cepebpa(l), BoccranoBieHne, OpOKCHHE
TJIFOKO3bI), HAX0XK/IEHUE B IPUPOJIE,
IpPUMEHEHUE TIIOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENEATEILHOCTH OpraHu3mMa
yenoBeka. Gorocunrtes. Gpykro3a Kak
U30MEP TITIOKO3bI.

Caxapo3sa — mpeacTaBuTEINb
JMcaxapuioB, THIPOJIU3 CaXxapo3bl,
HaxO0XJICHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u nemitono3a kak mpupoHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmaa

OpPraHUYECKUX BEIIECTB, MOSCHATh
Ha MpUMEpPax crocoObl YMEHbIIECHUS

Y IIPEIOTBPALLEHUS MX BPEIHOIO
BO3/CICTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OMMCAHUE XUMHYECKOTO
HKCIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE PabOThI).

CrnenoBaTh npaBuiiaM 0€30mMacHOM
paboThI B 1abopaTopuun

IIPHU MCTOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUjIaM OOpALEHUS C BEIIECTBAMU

B COOTBETCTBHM C MHCTPYKLUSIMH
BBINOJIHEHUS J1a00PAaTOPHBIX OIBITOB

U IPAKTUYECKUX padOT MO MOTYyYEHUIO
Y U3YYEHHIO OPraHMYECKUX BEIECTB.
ITpencraBnarh pe3yabTaThl
HKCIIEPUMEHTA B (hopMe 3aIUCH
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
Y JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTE BBIYMCIIEHUS

JUTSI OTIpeIeNICHUsI MOJIEKYJIIPH Ol
(dopMyJibl OpraHMUECKOI O BEIIECTBA,
10 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH
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Y LEJUTI0JI03bI, (PU3UYECKUE

U XUMUYECKHE CBOMCTBA Kpaxmalsia
(Truzponmn3, KaueCTBEHHAS PEaKITUs

C UOJIOM).

IKCNepUMEHTAIbHbIE METObI
M3Y4YeHHs BelleCTB U UX NMpeBpalieHuii:
e JlabopaTtopHbIE ONBITHI:

— rOpeHue CIUpTOB,;

— B3aUMOJICICTBUE TTIULEPUHA

¢ ruapokcuaoMm meau(Il);

— Ka4eCTBEHHBIC PEAKIMHU aJIbJICTHU/IOB
(oKHCTIeHre aMMHUAaYHBIM PaCTBOPOM
OKCHJIa cepedpa ¥ TUAPOKCUIOM
menu(Il));

— B3aMMO/ICHCTBHE KpaxMalia ¢ HOJIOM.
o [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTHI.

e PacueTHEble 3agaun:

— OIlpe/ieNIeHnEe MOJIEKYIISIPHOM
(GbopMybl OPraHMYECcKOro BEIIeCTBA
M0 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB U TI0 Macce
(00BEMY) IPOIYKTOB CrOpaHUs;

— pacyeThl 10 ypaBHEHUIO XUMHUUECKOU
peaxiuu

Y OCYIIECTBIISITh CBOO IMO3HABATEIHHYIO
NEeSTeNLHOCTD; MPUHIMATh aKTUBHOE
y4acTue B IPYIIOBOM ydeOHOM
JEeSATSIILHOCTH

Hroro no pazneny

13
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Pa3nen 4. A3orcoaepaxaniue opraHnudeckue coelMHeHUsI

4.1 | AMUHBL.
AMUHOKHCIIOTBI.
benxn

3

AMMHBI: METWJIAMHH — IPOCTENIINI
MIPEACTABUTENIb AMUHOB: COCTaB,
XMUMHUYECKOE CTPOEHUE, PU3NUECKHE

Y XUMUYECKUE CBOMCTBA (pEaKkLnu

C KACJIOTaMH U TOPEHUS ), HAX0XKICHHE
B NIpUpPOAE. AMUHOKHUCIOTHI KaK

aM(I)OTepHBIC OpraHn4cCKuc COCINHCHMA.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TIIMIIUHA).
buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.
CuHTE3 NENTUIOB.

Bbenku kak npupoIHbIE TOJTUMEPHI.
[lepBuuHasi, BTopuuHasi U TPETUUHAS
CTPYKTypa 0enkoB. XUMUUYECKUE
CBOMCTBA OEJIKOB: THIPOJTU3,
JIEHATypaLUsl, KAUeCTBEHHBIE PeaKINu
Ha OCJKH.

JKCIepUMEHTAIbHbIEC METOAbI
M3y4YeHHUs] BEelIeCTB U UX NMpeBpAallleHUil:
e JleMoHCTpanuu:

— JleHaTypaius OeNKOB MPU HarpeBaHUH;
— IIBETHBIC PEaKIuu OEIKOB

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKHN ), yCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE MOHSITHUS

MIPU OMMUCAHUU COCTaBAa, CTPOEHUS

Y MIPEBPAICHUN OpPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIs1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAILEHHOM ) (hOpMYJT OPraHUuYECKUX
BEIIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPEAECICHHOMY KJIacCy MO COCTaBy
U CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYCECKHE CBONCTBA, BAXKHEHIITHC
CIOCOOBI TTOJTYYEHHUSI TUITUYHBIX
MpeACTaBUTEIICH a30TCOICPHKAITUX
CcoeIMHEHU (METHJIaMUHA, TJIUINHA,
O€IKOB).
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OmnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha IpUMepax 3HaYeHHe OETKOB

JUIS OpraHu3Ma YesIoBeKa.
Hcmonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — HA0II01aTh

U OMKCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CaMOCTOSTENBHO TUIAHUPOBATh U
OCYILIECTBIISITH CBOIO TMIO3HABATEIBHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPyNIOBOM yueOHOM
JEeSTENIbHOCTU

Hrtor

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMosieKy IsipHbIe COCAUHECHUS

5.1

[ImacTmaccsr.
Kayuyku. Bonokna

2

OCHOBHBIC TTOHATHS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COSAMHCHUIA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJMMEPU3aLIUU, CPEIHSISA
MoseKyisipHasi Macca. OCHOBHBIE
METO/IbI CHHTE3a BRICOKOMOJIEKYIISPHBIX
COCIMHEHUH — MTOJIUMEPU3ALUS U
MOJTUKOH/ICHCAITHSI.

[TnacTmaccs! (MOTUAITHUIIEH,
MOJIMIIPOITUIIEH, TTOJTUBUHIIIXJIOPHI,
nonuctupod). HatypanbHbiid

Y CUHTETUYECKHUE KaydyKH

Brnanets nu3ydaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX MOHSTUMN U MPUMEHSTH 3TU
MOHATHUS IPU ONUCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OPraHNUYECKUX BEUIECTB,

TUTSI OOBSICHEHUS OT/ICTTBHBIX (DAaKTOB

Y SBJICHU.

Hcrnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJT
BEILIECTB U YPABHEHUU pEaKLUI
MTOJIMMEPU3ALIMU U TTOJIMKOHICHCAIUH.
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(OyTanmreHOBbI|, XJIOPONPEHOBBIN

Y U30IPEeHOBLIN). BonokHa:
HaTypaJibHbIE (XJIOTOK, IEPCTh, IIETK),
HCKYCCTBEHHBIE (aLleTaTHOE BOJIOKHO,
BUCKO3a), CHHTETHYECKHE (KapoH

Y JIaBCaH).

IKCIEePUMEHTAIBHbBIE METOABI
M3Y4YEHHs BELeCTB U UX NPeBPaLleHuIl:
e JlemoHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3laMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
rJiacTMacc, KaydykoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Han0oJiee pacpoCTPaHESHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TPUMEHECHHUE

B Pa3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IT03HAHUS — HaOI0AaTh

Y OIUCHIBATh JIEMOHCTPALlMOHHBIN
DKCIEPUMEHT

Htoro mo pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\n 4acoB o0 yJaronmxcs

y4e0HOro mpeMeTa

Paznen 1. TeopeTruueckue oc

HOBbI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuognueckas
CHCTEMa XUMHUUCCKHX
3JICMECHTOB

J.. Menpaeneena

3

Xumuueckuii anieMeHT. Atom. Coctas
aTOMa, U30TOMbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYEeCKUue ypoBHH,
OJTypOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-amemenThr. OcobeHHOCTH
pacrnpeiesieHus 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

1 OOJIBIIIKMX MEPUOAOB. DJIECKTPOHHAS
KOH(HUTrypanus aToMoB.
[lepuoguueckuii 3aK0H

u [lepnoanyeckasi cucteMa XUMHYECKUX
anemenToB J[. 1. Menaeneena.

CBs13b IEpUOINYECKOI0 3aKOHA

u [leppoandeckoi cucTeMbl XUMHYECKUAX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX
Y CJIOKHBIX BEIIECTB MO IrPyInam

U niepuoiaM. 3HaueHUE EePUOIUIECKOTO
3aKOHA U CUCTEMbl XUMUUYECKUX

PackppiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIE
MPU3HAKH), YCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICII IEPUOAUYECKOTO
3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEITLHYIO U MIPOrHOCTHYECKYIO
byHKIIH.

XapakTepu3oBaTh IJEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo10B, UCTIONb3YS
HOHSATHUS S-, P-, d-3JIEKTPOHHBIE
opOUTaN, YHEPTETUUYECKUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyImnam
[leproarueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTUU HAYKH.
JKCIEePpUMEHTAIbHbIE METObI
HM3y4Y€eHHUsI BelIeCTB M UX NP eBPAllleHUH:
e JlemoHCTpauuu:

Bunpr Tabmun «Ilepuognaeckas

CUCTEMAa XMMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBA3b.

Buasl (koBasieHTHas! HETIOISIpHAs

U TIOJISIpHAasi, MOHHAsI, METAJUTHYeCcKas )
1 MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBs131 (OOMEHHBIN U IOHOPHO-
aK1enTopHbIi). BomopoaHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATEIBLHOCTh. CTENeHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BemecTsa monekynsipHOro

Y HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUNbI KPUCTATIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHbIE
XapaKTepUCTUKH paCTBOPOB (MaccoBas
JI0JIs BEIIECTBA B pacTBOpPE).
Krnaccugukanust HeopraHU4ecKux

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIIIECTB, JJIs1 O0BICHCHUS OT/ICIbHBIX
(GakToB U SBICHUH.

Onpenensats BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaTMYECKOM, BOJOPOAHOMN)

B COCMHEHUSIX; TUI KPUCTAIUTMYECKON
pEIIETKH KOHKPETHOI'O BEIIECTBA.
OnpenensaTs BaJIGHTHOCTh U CTETIEHb
OKHCJICHHS XUMHUYCCKUX 3JICMEHTOB

B COCAMHEHUSIX Pa3JIMYHOIO COCTaBA.
[IpoBOIUTH BHIYMCIICHUS

C UCIOJIb30BAHUEM IMOHSATHS «MacCcoBas
JIOJISl BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
MTOHSATHSIMU.
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coennHenui. HomeHnknarypa
HEOPraHUYECKHUX BEIIECTB.
JKCnepUMeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J[eMOHCTpauuu:

— MOJENU KPUCTATUIMYECKUX PEIIETOK.

e PacueTHkble 3a7a4u:

— pacyeThl C UCMOIb30BAHUEM MOHSATHS
«MaccoBasi J10J1s1 PACTBOPEHHOTO
BEILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakuus. Kinaccupukanus
XUMHAYECKUX PEAKINN B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHMs] MACChI BEILIECTB; 3aKOH
COXPaHEHMS U NPEBPALICHUS YHEPTUN
IIPU XUMHYECKUX PEAKIIMSIX.

CKOpoCTh peakIiuM, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PAaKTOPOB.

OOpaTtumble peakii. XUMHUYECKOE
paBHOBecue. DaKTOpbl, BIUSIOLIUE

Ha COCTOSIHUE XUMHUYECKOTO
paBHOBECHS.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
CusibHbIE U clTa0bIe AIEKTPOIIUTHIL.
Cpena BOOHBIX pacTBOPOB BEILIECTB:
KHCJIasi, HEUTpaJbHAasl, HIEJIOYHAsL.

OOBACHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKOM peakiMy OT Pa3IMYHbIX
bakTopoB.

OmnpenensaTe XapakTep CMELICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCHMOCTHU OT BHEUTHETO
BoznericTBuA (npunnun Jle [atense).
CocTaBnsATh ypaBHEHUS PEaAKIIUA
pa3IMYHBIX TUTIOB; ITOJTHBIC

Y COKpAIlleHHbIC YPAaBHEHUS PEaKIuil
MOHHOTO OOMEHA, YUYUTHIBas yCIOBHUSA,
TIPH KOTOPBIX ITH PEAKIINH YT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl [TO3HAHUS — IIPOBEICHUE,
HaOJII0/IEHNE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHEIC

1 JJAOOPAaTOPHBIE OMBITHI, MPAKTUIECKHUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(bakTOPOB HA CKOPOCThH PEAKIIHIA.
CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XUMHUYECKOHN MOCYA0M 1 1a00paTOpHBIM
000pyI0BaHHEM.

[IpencraBnarh pe3yiabTaThl
XMUMHUYECKOI0 SKCIIEpUMEHTA B (popMe
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Bonopoansiit nokazarens (pH) pactBopa.
Peakiiuu nonHoro oomMeHa

B OPTraHUYECKON U HEOPraHUYECKOU
XUMUH.
OKUCIUTENbHO-BOCCTAHOBUTEIIHBIE
peakuuu. [lonsitue 06 3ekTpoan3e
pacIuiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
HU3y4YCHUS BeLIeCTB M X MPeBPaLllCHUI:
e JleMoHcCTpanuu:

— pa3noXkKeHHe NEePOKCUIa BOAOPOIA

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— ONPEAEIIEHUE CPENIbl PACTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCATBHOIO
WHJIUKATOpA.

e [IpakTHueckue pabOTHI:

Ne 1. Biustare pa3nuaabx GakToOpoB

HA CKOPOCTh XUMHYECKOUN PEAKIINU.

e PacuerHsie 3agaun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YuCIe
TEPMOXUMHUYECKUE PACUETHI

3alUCH YPABHEHHUI COOTBETCTBYIOIINX
pEaKUUi ¥ 1eJaTh BBIBOABI HA UX
OCHOBE.

[IpoBOINUTH BBIYUCIICHUS

110 YPAaBHEHUSAM XUMHYECKUX PEaKIIUH,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacuersl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtauibl

6

Meramel. [lonoxxenue Metamion

B [leprnoanyeckoit cucreMe XuMHUYECKUX
3JIEMEHTOB.

OCcO00EHHOCTH CTPOEHUS AIEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB.

OO6mme pusznyeckre CBONCTBA
METaJIOB.

[IpumeHeHue MeTaioB B OBITY, IPUPOJIE
u TexHuke. CrijiaBbl METAJUIOB.
DNEKTPOXUMHUUECKHUH psiJl HAMIPSIAKEHU N
MeTtamuioB. O6mue crnocoObl OMy4EeHUS
MeTauioB. Koppo3us MeTayios.
Cnoco0nbI 3aTUThI OT KOPPO3UH.
OO6mras xapakTepucTUKa METaIOB
riaBHbIX noArpynn (IA-rpymma,
[TA-rpynna) Ilepuonnueckoil cucTeMbl
XUMUYECKUX IJIEMEHTOB.

AmomuHuii. AMGOTEpHBIC CBOMCTBA
OKCHJa U TUJPOKCH]IA aJTFOMUHHSL.
OO611ast XxapakTepUCTHKA METAIIOB
no6ouyHbIX nmoarpymi (b-rpymm)
[Tepuoanueckor CUCTEMBI

XUMUUYECKUX DJIEMEHTOB: M€/lb,

LIUHK, XpPOM, JKeJe30.

Bakueiimme coequHEHUST METAIIOB
(OKCHIBI, THAPOKCHUJIBI, COJIN).

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, I OOBICHEHUS OTIACIbHBIX
(aKTOB U SIBICHUI.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB —
METAJUIOB ¥ UX COCIMHCHUH C y4eTOM
CTPOCHHUS UX aTOMOB M TIOJIOKCHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOXHEUIINX COCIMHECHUN, TOATBEPKAas
ATO OMHUCAHUE TPUMEPaAMU YPABHEHU
COOTBETCTBYIOIINX XUMUUECKUX
peaKkIuii; MpUMEHEHNE METAIJIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BaHUE UX IS CO3JaHUs
COBPEMEHHBIX MaTEepPUaJIOB

1 TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HUH.

PackpbiBaTh CyIIHOCTh OKHUCIIUTEIBHO-
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JKCIepUMEeHTAIbHbIE METO/bI
H3y4€eHHUsI BelIeCTB M UX NP eBPAlleHUM:
e /lemoHCTpanuu:

— KoJuTeKIusl «MeTalbl U CIUIaBbD».

e JlaGopaTopHbIE OIBITHI:

— B3aMMOJICCTBHE TUIPOKCHIA
AITFOMHUHUS C PACTBOPAMU KUCJIOT

U IIeJI0YEH,

— Ka4eCTBEHHbBIE pEaKLIMU HAa KATUOHBI
METaJUIOB.

e [IpakTnueckue padbOTHI:

Ne 2. Pemienune sxcnepuMeHTaIbHBIX
3a/1a4 1o teMe «MeTamiby.

e PacuerHble 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMUeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO W3 BEUIECTB JIaHO B BUJE pacTBOpPA
C OIPEJICIIEHHON MACCOBOM J0JIEH
pPacTBOPEHHOI'O BELIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTr 0 0ajaHca TUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKIAIOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aEeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HAOJIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIEPUMEHTA (JIEMOHCTPALIMOHHBIE

U JJaOOpaTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPAaBHEHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBatp npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHKUEM.

[TpoBOIUTE BBIYMCIIEHUS

110 YPABHEHUSIM XUMHUYECKUX PEAKIUH.
CaMOCTOSTENBHO TIIaHUPOBATH

1 OCYILECTBJIATH CBOIO II03HABATEIILHYIO
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JEATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTU

2.2

Hemerainbr

Hewmeramnnesl. [lonoxeHue HeMeTaII0B

B lleproimueckon cUCTeME XUMHAYECKUX
anemenToB J[.1. MenneneeBa

1 0COOCHHOCTU CTPOCHHUSI aTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIIOB (Ha MPUMEpe

KHCIIOPOJIa, cephl, pocdopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHUIIIMX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponcoaepsxaime KuciaoThl.
Bonoponnsie coennHeHus
HEMETAJIJIOB.

IKcnepUMeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX MpeBPaLleHUN:

e /lemoHCTpauuu:

— 00paslibl HEeMETAJIOB;

— B3aUMOJICHCTBUE MEIU C a30THOM
KUCJIOTOM pa3IMyHON KOHIICHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIE PEAKIIUM HA AaHMOHBI
1 KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIPU OMMCAHUU COCTABA U CTPOEHUS
BEIIECTB, 111 OOBICHEHUS OTIEIbLHBIX
(bhakTOB U SIBJICHUM.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUH CBOMCTB HEMETAIIIOB

U WX COCIMHEHUM C YUETOM CTPOCHHUS
UX aTOMOB H ITOJIOKCHMUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneesa.

XapakTepu3oBath (OMHUCHIBATH) 00IIHE
XHUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTIOATBEPK A
ATO OMUCAHUE NIPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKIIUN.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHMH Ha JKUBBIC
OpraHU3MbI; OMMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JaCTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKa.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3ama4 1o teMe «Hemerammbm.

e PacueTHEbIe 3a/1a4un:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 1O U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUX
B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHMIECKUX
1 OPraHUYECKUX
BEIIECTB

Heoprannueckue u opraHu4eckue
KUCnoTel. Heoprannueckue

Y OpraHN4YeCcKUe OCHOBAHMS.
AM@oTepHble HEOpraHUYECKHe

Y OpraHUYeCKUEe COCTMHEHHUS.
['eneTnueckas CBA3b HEOPraHUYECKUX
Y OpPraHMYECKUX BEILECTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKILIUK.

PackppiBaTh CyIIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI
IIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OanaHca TUX PEaKIUil.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM TYTEM
AHUOHBI, PUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHHE U OTIMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3ysIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popme
3aIMCH YPABHEHUI COOTBETCTBYIOIIMNX
peakiui 1 1enaTh BBIBOABI HA UX
OCHOBE.
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CremoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH TOCY10i U J1a00paTOPHBIM
000pyI0BaHHEM.

[1poBOAUTH BBEIYUCIICHUS

M0 YPaBHEHUSAM XUMHUYECKIX PEAKIIHH.
CaMoCTOATENBHO MIJIaHUPOBATH

Y OCYIIECTBJISTH CBOIO ITO3HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

e TeTHbHOCTH
Hroro 1o pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ XKu3Hb 4 Ponb xuMuu B obecrieueHun PackpbiBaTh poiib XUMUU B PEILICHUU

JKOJIOTUYECKOM, SHEPreTUIECKON

Y TIUIIEBOM 0€3011aCHOCTH, Pa3BUTHHU
MenuiuHbl. [loHaTHE 0 HAYYHBIX
METOJIaX MO3HAHUS BEIICCTB

1 XUMHUYECKUX PEAKLIUM.
[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHLIKUIAX TPOMBIIUIEHHOTO MOJYYEHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
ITPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYennoBek B MUPE BEMIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIUN: XUMUS

1 3I0POBBE YEJIOBEKA; MpaBUiIa
HCIIOIb30BaHUS JIEKAPCTBEHHBIX

IHEPreTUYECKUX, CHIPHEBBIX

1 DKOJIOTUYECKHUX TPOoOIeM
YeJI0BEYECTBA, ONMKMCHIBATH OCHOBHBIC
HaIPABJICHHS PAa3BUTHUS XUMHUYCCKOM
HAyKU ¥ TEXHOJIOTHH.

[IpuMeHsTH NpaBuiia 6€301acHOro
oOpaIieHus ¢ BemecTBaMH,
WCIOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TPaBUJIa TIOBEJICHUS B IEIISX
cOepexeHUs 3I0POBhS M OKPYKAFOIIEH
MIPUPOHOM Cpeibl; IOHUMATh BPeT
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MBbI OINPE/ICIICHHBIX BEIIECTB
cMbich nokazarens K, mosicHATh
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IpernaparoB; MpaBuiIa 0€30MacHOro
UCTIOJIb30BaHUS MPETapaToB ObITOBOM
XMMUU B TIOBCETHEBHOMN KH3HH.
BbeiTOBas XuMu4eckasi rpaMOTHOCTb

Ha MpUMepax CrocoObl YMEHBIIICHUS
U TIPEJIOTBPALCHUS KX BPEIHOTO
BO3JICUCTBUS.

AHaJIU3UPOBATh U KPUTHYECKH
OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKpYXKarolen
Cpelbl.

Hcnonb30BaTh MOMydEHHBIE 3HAHUS

U TIpeJicTaBIeHUs 0 chepax
NEeSATEHPHOCTH, CBA3aHHBIX C HAYKOU
Y COBPEMEHHBIMHU TEXHOJIOTHUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BHIOOpE
cBoel Oymyrel mpodeccCHoHaTbHON
NesITeTbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH

po0JIEM XUMUUYECKON U IKOJIOTHYECKON

HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeMe
U TIpeJyiaraTb BO3MOXKHBIE ITYTH €€
peIIeHHUS

Htoro no pazneny 4
OBHIIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUSA 10 XUMHNHU

B denepaibHBIX U pPErHMOHATBHBIX MPOILIEAYpPaX OLEHKH KadecTBa 0Opa30OBaHUS
UCIIONb3YyeTCs MepeueHb (KoAUu(pUKATOp) pachpeieeHHbIX MO Kjlaccam MpPOBEPsSEMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpPOrpamMMbl

CpeJIHero o01ero o0pa3oBaHus U DJIEMEHTOB COJIEP)KaHUs 110 XUMHUH.

10 KUIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMMbl
Kon [IpoBepsieMble MPeIMETHBIE PE3YJIBTATBl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOI0 00pa3oBaTeIbHON MPOrPaMMBbI CPEHETO O0LIEro 00pa30BaHUS
pe3yabTara
1 TeopeTnueckre OCHOBBI OPraHUYE€CKON XUMUU
1.1 ChopMupoOBaHHOCTH TIPENCTABICHUN O XUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMHUH B TO3HAHUH
SBJICHUN TIPUPOJbI, B (POPMUPOBAHUM MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOI
JUTSL pelIeHUs] MPAKTUYECKUX 3a/a4 U DKOJOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3/I0POBbIO U MPUPOJTHON Cpesie
1.2 Bnanenne cucremMoil XUMHUYECKUX 3HAHUW, KOTOPAsl BKIIOYAET:

OCHOBOIIOJIAraroume MOHATHUSA (Monekyna, BaJIEHTHOCTb,
ANIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCIEHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAasT Macca, MOJISIPHBIA 00bEeM, YIJIEpOIHBINA CKENeT,
dyHKIMOHANBbHAS ~ Tpynmna,  paguKal,  HU30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUH  psll, TOMOJIOTH, YIJEBOAOPOIbI, KHCIOPOJ -
U a30TCOJEpXKAIINE COSANHEHUS, OMOJIOrMYECKN aKTUBHBIE BELIECTBA
(YriieBozpl, KUpHI, OEIKN), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUSA); TEOPUH M 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOEHHUsI oprannueckux Bemiects A.M. Byrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMUH, (PAKTOIOTHYECKHE
CBEICHUS O CBOWCTBaX, COCTaBe, IMOJYYEHUHM U O€30MacHOM
VCIIOJIb30BAHUM BAKHEWIMX HEOPraHUYECKUX W OPraHMYECKHUX

BEIIECTB B OBITY M IPAKTUIECKOM JIESITEILHOCTH YEJIOBEKA
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1.3

ChopMUpOBAaHHOCTh YMEHMH BBISBIISATH XapaKTEpHbIE MPU3HAKU
NOHATHUM,  yCTaHABIMBATHL WX  B3aWMMOCBA3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATHS IIPU OINHCAHUM COCTABA, CTPOEHUS
Y IIPEBPAICHUN OPTaHUYECKUX COETUHEHNN

1.4

CdopMHUpPOBAaHHOCTh YMEHUM UCITOJIH30BATh XUMHUYCCKYIO CUMBOJIUKY
TS COCTaBJICHUS MOJICKYJISIPDHBIX M CTPYKTYPHBIX (pPa3BEpPHYTOM,
COKpaIeHHON) (OpMyJ OpPraHWYECKUX BEIIECTB U ypaBHECHHM
XUMHUYECKUX  PEaKuW,  M3rOTaBJIMBAaThb  MOJEIU  MOJIEKYI
OpPraHMYeCKUX BEIIECTB [JIsi WUIIOCTPAlMM KX XUMHYECKOTO
Y MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopmMupoBaHHOCTh YMEHUW YCTAaHABIMBATh MPUHAJJIC)KHOCTh
W3YYCHHBIX OPraHMYECKUX BEIIECTB IO WX COCTaBy M CTPOEHUIO
K OIpeJeIeHHOMY KJaccy (Tpynme) coequHeHHil (YriaeBOAOpOIbI,
KHUCJIOPOJ M a30TCO/ACP)KAIUE COCTUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMsI), JaBaTh WM Ha3BaHHWS IO CHCTEMaTHYECKON
Homenkiatrype (IUPAC)

1.5

ChopMHUPOBAaHHOCTH YMEHHSI ONPEAEIATh BUJIBI XUMHUUYECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSIX (OMHAPHBIC U KPATHBIC)

1.6

ChopMUpOBAaHHOCTb yMEHUSI MNPUMEHSTH: IOJOXKEHUS TEOpUU
CTpoeHUs1 opraHnyeckux Bemects A.M. byriepoBa st 00bsiICHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH
COXPaHEHHS MacChl BELIECTB

VYriesomoponsl.  Kucmopomcomepkamue W a30TCOIEPIKAITUC
OpPraHWYEeCKUE COSAMHECHHS. BBICOKOMOJICKYIIIPHBIC COSTUHEHUS

2.1

CdopmMupoBaHHOCTh YMEHHMA TPUBOJUTH TPUBUAIBHBIC HA3BAHMUS
OT/ICJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPOMUJIEH, AllCTHJIEH,
ATUJICHTIINKONb, TIUIEPUH, (HEeHON, (OpMaTBIACTHII, aleTaIbICTH I,
MypaBbHHasi KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHUCIIOTA,
CTeaprHOBasi KHCIIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmai, LeJUI0JI03a,
TJIMITUH)

2.2

CdopmMupoBaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOECHHE,
¢usznyeckue U XUMHYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENCH
Pa3UYHBIX KIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, STUJICH,
NpOMNWICH, aneTuieH, OyraaueH-1,3, merunOyraguen-1,3, OeHzodn,
METaHOJ, STAHOJ, dTUJICHIJIMKOJb, TIUICPUH, (PEHOI, aleTaabIer I,
MypaBbUHAs U YKCYCHas KHCIIOTBHI, TJIIOKO3a, Kpaxmal, IeJIII0J03a,
AMUHOYKCYCHasl KUCJIOTA)

48



denepanpHas padouas mporpamma | Xumust. 10—11 kmaccel (0a30BbIi YPOBEHB)

2.3

ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TE€HETUUYECKYIO CBA3b
MEXKIYy THUIOUYHBIMUA  TPEJACTABUTEIIIMU  PA3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB ypaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUUYECKUX PEAKIIUNA C UCTIOJb30BAaHUEM CTPYKTYPHBIX POopMYyI

2.4

ChopMupoBaHHOCT, ~ yMEHHS  XapaKTepU30BaThb  HCTOYHHUKHU
YIIEBOJOPOTHOTO ChIPbsi (HEPTh, MPUPOJHBIN a3, Yrojib), CIIOCOOBI
UX TepepadOTKM U  MPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTKu

XUMUS U KU3Hb. PacyeTsl

3.1

ChopMupoBaHHOCTh YMEHHM BIIAJAETh CHCTEMOM 3HAHUN 00 OCHOBHBIX
METO/Iax Hay4yHOr0 MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MIPU U3y4EHUU
BEUIECTB M XUMHYECKUX SIBIIEHUU (HAOIIOJeHuEe, HU3MEPEHHUE,
SKCHEPUMEHT,  MOJCIHUPOBAHUE),  MCIOJIb30BATh  CHUCTEMHBIE
XUMUYECKAE 3HAHUS [JIsl TPUHATHS PENICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIECTBAMU U UX TPUMEHEHUEM

3.2

ChopMupoBaHHOCT, yMEHHI COOJIIO/IaTh TIpaBWiIa TOJIb30BAHUSA
XUMHUYECKON MOCy/I0M U JIabopaTOPHBIM OOOpYJOBaHUEM, a TaKKe
IpaBUIIa OOpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKUX OMBITOB

3.3

ChopMupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBITIOJHATh XUMUYECKUMA
HKCHEPUMEHT (mpeBpallieHus OpraHUYECKUX BEILIECTB
IpU HarpeBaHUU, IOJYyYCHHE JTWICHA W M3YYCHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIINY OPTaHNYECKUX BEIIECTB, IeHATYpaIus OCIKOB
Py HarpeBaHWM, IIBETHBIE pEaKIMU OETKOB) B COOTBETCTBHUH
C MpaBWJIaMHU TEXHUKHU 0€30MacHOCTH MPHU OOPALICHUH C BEIIECTBAMHU
U J1a00OpaTOpHBIM  O00OPYAOBaHUEM; TMPEACTABIATh PE3YNbTaThl
XUMHUYECKOTO JKcliepuMeHTa B  (GopMe 3alucud  ypaBHEHHM
COOTBETCTBYIOIIUX peakiuil U (OpMYIUPOBATH BHIBOABI Ha OCHOBE
3TUX PE3YJIbTATOB

3.4

ChopMHpOBaHHOCTH YMEHUH MIPOBOJIUTH BBIUMCIICHUSA
M0 XUMHYECKUM YpaBHEHUSIM (Macchl, o00beMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BeMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIA MPOJYKTOB
peaxiun)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU AHaJIM3UPOBATH
XUMUYECKYI0 HH(POpPMAIMIO, MOJYy4aeMYI0 M3 pa3HbIX HCTOYHUKOB

(cpeactBa mMaccoBoil uH(popMaluu, cetb UHTEpHET U apyrue)
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3.6

CdopmMupoBaHHOCTh yMEHHM COOJIOJATh TMpaBUjia SKOJOTHYECKU
1e1eco00pa3Horo MOBEAECHHS B OBITY U TPYIOBOM JEATEIbHOCTU
B IIEJSIX COXPAHEHHUs CBOETO 3/I0POBbSl U OKPYXKAIOUIEH MPUPOTHOM
Cpenbl, OCO3HAaBaTh OMACHOCTh BO3ACHCTBUSI Ha JKUBBIE OPraHU3MBI
OMPEIETICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas CMbBICI MOKa3aTess
IIIK  (mpegenbHO ~ JONYCTUMON  KOHIIGHTpALMM),  IOSICHSATH
Ha MpUMepax CIocoObl YMEHBIIICHHS W MTPEIOTBPAIICHHS HX BPETHOTO
BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKa

IIpoBepsiemble 3J1EeMEHTHI CONEPKAHMS

Kon

[IpoBepsieMbll JIEMEHT COAEPKAHUS

1

TeopeTI/I‘ICCKI/IC OCHOBBI OpFaHI/I‘ICCKOﬁ XUMHHU

1.1

[IpenmeT OpraHMYeCKONM XMMHUU: €€ BOZHHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
B IIOJIy4CHUMM HOBBIX BEUIECTB W MaTepualoB. Teopus CTpOCHUS
oprannyeckux coeqnHeHud A.M. byriepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CtpykTypHble (OpMYJIbl OPraHMYECKHX BEIIECTB. [ OMOJIOTHS, U30MEpPHS.
XuMuyecKasi CBsi3b B OPraHMYECKUX COSIUHECHUSIX — OJUHAPHBIE U KPAaTHbBIC
cBsi3u. [IpeacTraBieHue o kiaccu@UKaIuyu OpraHMYeCKUX BEIIECTB

1.3

Homenkiarypa OPraHUYECKUX COEIMHEHUI (cucremaruueckas)
M TPUBHAIbHBIE HA3BaHUS BAXHEUMIIMX NPEACTABUTEIIEH  KJIACCOB
OpPraHUYECKUX BELIECTB

Yraerogopobl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHN psaAn. Meran W 3TaH —
MPOCTEHIINE MPEACTABUTENH AJIKAHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu 3aMeEUIEHMs] M TOPEHUs), HAXOXKACHHE B IPHUPOJE, MOTyYEHUE
U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTMYECKUHN psAJl. DTUIIEH U MPOIUIIEH —
MPOCTEHIINE MTPEICTABUTEH AIKEHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuu THAPUPOBAHHUS, TaJOr€HUPOBAHMS, THApATAllUU, OKHUCIICHHUS
Y TIOJIMMEPU3allin ), OTYYEHUE U IPUMEHEHUE

2.3

Ankanuensl: Oyraguen-1,3 u MmetwiOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHe  CBoiicTBa  (peakums — moiauMmepusaiuu).  I[lomydenue
CUHTETUYECKOTO KayuyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMs, TOMOJIOTMUECKHH ps.
ALlETUIIEH — NPOCTEUIINM NPENCTABUTENb AJIKMHOB: COCTAaB, CTPOCHMUE,
¢uznueckue W XUMUYECKHE CBOWCTBA (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHUS, TUAPATALIMHU, TOPEHHUS]), IOJTYUEHUE U IPUMEHEHNE
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2.5

Apensbl. beHzon: cocras, cTpoeHue, GU3MUECKHUE U XUMUYECKHAE CBOWCTBA
(peakuuu rajoreHUPOBAaHMS M HUTPOBAHUS), MOJyYEHHUE U NPUMEHEHUE.
Tonyon: cocraB, cTpoeHue, PU3nyecKue U XUMUYECKUE CBOMCTBA (peakiuu
raJIOr€HUPOBAHUS M HUTPOBAHUS ), TOJTy4YEHUE U IPUMEHEHHE. TOKCUIHOCTD
apeHoB. ['eHeTHuecKasi CBs3b MEXAY YIJIEBOJOPOJAMHU, MPUHAIIEKAIIUMU
K pa3JIMuHbIM KJlaccam

2.6

IIpupoaHble MCTOYHUKHU YIIIEBOAOPOIAOB. lIpUpOmHBIM ra3 W MOIyTHBIE
Hedrauple Ta3pl. HedTh u ee mpoucxoxaeHue. CrocoObl mepepadoTKu
He(TU: MEepPEroHKa, KPEKUHT (TEPMUUYECKHM, KaTAIUTUYECKHI), TUPOIH3.
[IponykTel mepepabOTKM HEPTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroiib U POJYKTHI €ro nepepaboTKu

KHCHOpO,Z[CO,Z[Cp}KaHH/Ie OPraHM4YCCKHUC COCANMHCHUA

3.1

[IpenenbHble OIHOATOMHBIE CHOUPTHL. MeETaHON M 3TAaHON: CTPOECHHE,
busnyecKkne U XUMUYECKUE CBOMCTBA (PEaKIMK C aKTUBHBIMU METAJUIAMU,
rajJJor€HOBOA0POJaMH, TOpPEHUE), IpUMEHEHE. BoopogHbIE CBS3U MEXITY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHME METaHOJIa M 3TAHOJA Ha OpPraHu3M
4esioBeka. MHOroaTOMHBIE CIIMPTHI. DTWJICHIVIMKOJIb U TIIULEPUH: CTPOEHUE,
¢usnyeckue M XMMHUYECKHE CBOICTBa (B3aMMOJECHCTBHE CO IIEIOYHBIMU
MeTallaM{, Ka4eCTBEHHAsl peaKiiusl Ha MHOI0aTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHue riaviepruHa u 3TUICHT JTMKOIIS

3.2

@deHoN: CTpoeHUE MOJIEKYJbl, (U3MYECKHEe M XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [lpumenenue denona

3.3

Anbneruibl U KeTOHbl. @DopMaliblieTu[l, aueTalbIeruj: CTPOCHHUE,
buznueckue W XUMUYECKHE  CBOWCTBA  (pEakmWu  OKUCIICHUS
Y BOCCTAHOBJICHUS1, KAUECTBEHHbIE PEAKIIMHU), TOJIyUeHHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE  MpeneNibHbIe  KapOOHOBBIE  KHUCIOTHL. ~ MypaBbUHas
U YKCYCHasi KHUCJOTBI: CTPOCHHE, (PU3UUYECKHMEe U XMMHYECKHE CBOMCTBA
(cBoliCTBA, O0OLIME [T KJIacca KMCIIOT, Peakls dTepU(UKALINN), TOJTyYEHUE
u npumeHeHue. CreapruHOBasi M OJIEMHOBAsl KHUCIIOTBHI KakK IPEICTaBUTENIN
BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE IEHCTBHE

3.5

Crnoxuble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cinoxHbix 3¢upoB. Kupsl. ['maponus >xupoB. I[lpuMeHeHue KUPOB.
buonornueckas posiab KUPOB

3.6

YriaeBobl: cocTaB, Kiaccupukanus  yrieBogoB  (MOHO-,  JH-
U nonucaxapuibl). ['7oko3a — MPOCTEUIUN MOHOCAXapu: OCOOCHHOCTH
CTPOCHUSL  MOJIEKYJIBI, dbu3udyeckue W XHMHYECKHE  CBOMCTBa
(B3aumoneiictBue ¢ rtuapokcuaom Menu (II), okucienue amMMuayHBIM
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pactBopoM okcuma cepedpa (I), BoccTaHOBIEeHHME, OpOKEHHE TIIFOKO3BI),
HaXOXJCHUE B MPUPOJIE, MPUMEHEHHE, Ouonornueckas poib. DOTOCUHTE3.
®pykTo3a Kak H30Mep TIoKo3bl. Kpaxman u 1emono3a Kak NpupoaHbIe
nonmMepsl. CTpoeHHe Kpaxmalia U HeJuTioi03bl. Du3ndyeckue 1 XUMHUYECKUe
CBOICTBA Kpaxmaia (TUIpOJin3, KaUeCTBEHHAsl PEaKIUs C HOJI0M)

4 A3oTcoaepxaliye OpraHuueCKUe COEUHEHUS
4.1 | AMMHOKHUCIOTHI Kak aMm(pOTepHble Oprannueckue coequuenus. Ousnueckue
U XHMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpUMEpe TJIMLMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenrmuasl
4.2 | benku Kak INPUPOIHBIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas,
BTOPUYHASA U TPETUYHAS CTPYKTYpa OENKOB. XUMUYECKUE CBOMCTBA OEIKOB:
THJIPOJIN3, IEHATYpaIlHsl, KAUeCTBEHHBIE PEAKIINK Ha OCNIKH
3) BBICOKOMOJIEKYJIISIPHBIE COCTUHEHUS
5.1 OCHOBHBIE TIOHATHUS XUMUH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUN, CPEIHS
MoJIeKyJsipHas Macca. OCHOBHBIE METOJIbI CMHTE3a BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUH — IMOJIUMEPU3ALUS U IMOTUKOHICHCALIHS
5.2 OKCNEpUMEHTAIBHBIE METOJIbl M3YYEHMS BEIIECTB W WX IPEBPAILCHUN:

O3HAKOMJIEHHE ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
macTMacc, KaydyykoB. [loydeHne CHHTETUYECKOro KayuyyKa U Pe3uHbI
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

NPOrpaMMbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble TpeIMETHBIC PE3YIbTAThl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBI CPeTHETO 00111ero 00pa3oBaHus

1

TeopeTnueckre OCHOBBI XUMHUU

1.1

Brnagenue cucreMonm XUMHWYECKHX 3HAHUW, KOTOpas BKJFOYAET:
OCHOBOIIOJIAraloIue TMOHATHS  (XMMHUYECKHH  JJIEMEHT, aToM,
3JIEKTpPOHHAsE 000J0YKa aroMma, S-, P-, d-3JIeKTPOHHBIE OpPOUTAIIH
aTOMOB, HOH, MOJIEKYyJa, BaJl€HTHOCTb, 3JEKTPOOTPULIATEIBLHOCTD,
CTENEHb  OKHUCJEHHUS, XUMHYECKas CBs3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIA O00BEM, KPHUCTAUIMYECKAsl PpEIIeTKa, THIIBI
XUMHUUYECKHUX PEaKIuil (OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIC, 3K30-
U DHIOTCPMHUYECKHE, PEaKIMd WOHHOTO OOMEHAa), pPacTBOp,
BJIEKTPOJIUTHI, HEIJEKTPOJMUTHI, SJICKTPOJIUTUYECKAS IUCCOLMALINA,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XWUMHWYECKOW PEAKIIUH,
XUMHUYECKOE  PABHOBECHE); TEOPUM U 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKOW  JTUCCOLIMALINH, Ilepyognueckni  3aKOH
JI.. MenneneeBa, 3aKOH COXpPAHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHH,  (PAKTOJIOTHYECKHE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJIYyYEHUH U O€30MacHOM HCIOJIb30BAHUM
BXHEUIIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeSITeIbHOCTH Y€JI0BEKa

1.2

ChopMuUpOBaHHOCT, YMEHHMM BBISBISATH XapaKTepHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YUYEHHBIX MOHSTHUH, MPUMEHSATh COOTBETCTBYIOIIUE
MOHATUS TIPU OMNMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEILIECTB U UX MPEBPAICHUN; BBISIBISATH B3aUMOCBS3b XUMHUYECKHUX
3HAHUM C MOHATUSIMU W TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-
Hay4YHBIX MIPEIMETOB

1.3

Brnanenue OCHOBHBIMHM METOJaMH HAyYHOTO TIIO3HAHWS BEIICCTB
U XUMUYECKHUX SBJICHHUH (HAONMIOIeHHE, U3MEpPEHUE, SKCIEPUMEHT,
MOJICITUPOBAHHUE)

1.4

CdopMupOBaHHOCTh YMEHHMI ONpPENEHSITh BAJIEHTHOCTh M CTEIEHb
OKHUCJICHMSI XMMHMYECKHX 3JEMEHTOB B COCIMHEHHSIX Pa3IMYHOIO
cocTaBa, BHJ XUMHYECKOM CBSI3M  (KOBAJICHTHAas, HOHHAas,
MeTaJNInYeCcKasi, BOJOPOAHAs) B COEAUHEHUSAX, TUIl KPUCTAJUIMYECKON
pELIETKH KOHKPETHOIO BEIECTBA (aTOMHAs, MOJEKYJIsipHasi, HOHHA,
MeTaNInYeCcKas)
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1.5

ChopMupoBaHHOCTh YMEHHI OIpPENENsTh XapaKkTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUN

1.6

CpopMHUpOBAaHHOCTh ~ YMEHHS  KJIacCCH(UIMPOBATh  XUMHUYECKHE
PEaKIUU MO Pa3IMYHBIM IIPU3HAKAM (YHCITy M COCTaBY Pearupyronimx
BCIIECTB, TEIUIOBOMY 3((dEKTy peakluv, H3MEHEHUIO CTeleHen
OKHCJICHHMSI ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAKIUH,  y4aCTHIO
KaTajM3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS pEAKIUi
pPa3JIMYHBIX THUIOB, ITOJHBIE M COKPAILCHHBIE YPAaBHEHHUS pPEaKUUU
MOHHOTO OOMEHA, YUYUTHIBASI YCIIOBHUS, IPU KOTOPHIX ATU PEAKIUU UTYT
JI0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHUH POBOAUTH PEAKIIMH, TOATBEPIKIAIOLINE
KAUEeCTBEHHBI COCTAB pA3JIMYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoOBaHHOCTh, YMEHHUN PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHi

1.10

ChopMHUpPOBAaHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON PEeaKIIuK OT Pa3IuIHbIX (PAKTOPOB

1.11

ChopMHUPOBAaHHOCTH YMEHHUM OOBSCHSATH XapakTep CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpusniun Jle HlaTenne)

O6HI8,SI N HCOPraHn4CCKasa XuMMU

2.1

CdopMupoBaHHOCT yMEHUN pacKpbiBaTh cMmbica [leproanueckoro
3aKOHa .. MenneneeBa 51 JNEMOHCTPUPOBATH €ro
CHUCTEMAaTHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO W  IPOTHOCTHYECKYIO

byHKIIAN

2.2

CpopMupOBaHHOCTh ~ YMEHHMIl  XapaKTEpHU30BaThb  SJIEKTPOHHOE
CTPOCHHME aTOMOB XHMHUYECKHX J3JeMEHTOB | — 4 mnepuonos
[Tepuonnueckou cucteMbl XuMudecknx 3neMeHToB .M. MeHeneena,
UCTIOJB3ys  TOHATHA  «S-, P-, J-3JeKTpOHHBIE  OpOUTAINY,
«OHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWMCTB XMMHUYECKUX JJIEMEHTOB M HUX COCAMHEHUH MO MEpHUOIaM
u rpynnaMm llepmoamyeckoml CHCTEMBI XUMHWYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa
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2.3

CdopMupoBaHHOCTh YMEHUN XapaKTEPH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, MOJITBEPK/IATh CYIIECTBOBAHUE T€HETUUECKOUN CBA3U MEXKIY
HEOPraHWYE€CKUMH  BEIIECTBAMH C  IOMOIIBID  YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIAMA

2.4

ChopMHUpOBAaHHOCTh YMEHHUM  yCTaHABIMBATh IPUHAJICKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBY K OIpPEACICHHOMY KiIaccy
(rpynmne) coequHeHui (IIPOCThIE BEHIECTBA — METAJUIBI U HEMETAILIBI,
OKCHJIbI, OCHOBAHHMSI, KHCJIOThI, aM(OTEPHBIC THIPOKCHIBI, COJIH)

2.5

ChopMHUpOBaHHOCTH YMEHHM HCIIONB30BATh XUMUYECKYIO CUMBOJIHMKY
JUIA  COCTaBJeHMsT (OPMYN BEIIECTB M YPAaBHEHHUH XHMHYECKUX
peakuuii, cucreMarnyeckyto HomeHknatypy (IUPAC) u TpuBuanbHbie
HA3BaHMS OTHEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblii Tas,
VIJIEKUCHBIM Ta3, aMMHaK, TalleHas W3BECTb, HErallcHas HW3BECTb,
NUTHEBAS CO/Q, MUPUT U APYTHUE)

2.6

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIHICCTB  Pa3JIUYHBIX
KJIACCOB, MOJITBEPXKIATh CYIIECTBOBAHHE T€HETUUECKOM CBSI3U MEXKIY
HEOPTraHMYECKUMU  BEIIECTBAMH  C  TIOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUCCKUX PEAKITAN

2.7

ChopMupoBaHHOCTH YMEHHUI TUTAHUPOBATH U BBHITIOJIHIATH XUMUYECKUN
AKCIIEpUMEHT (pa3ioKeHHUE MEePOKCUJIa BOJOpOAa B MPUCYTCTBUU
KaTaau3aTopa, ONpeesieHue Cpelibl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAILHOTO HWHJUKATOPA, BIUSHUE pPa3IMYHbIX (PaKTOpOB
HAa CKOPOCTh XUMHUYECKOW pEaKIuy, PEeakluhu HOHHOrO0 OOMEHa,
Ka4eCTBEHHbIE PEaKIMH Ha Cyiab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
HA KaTUOH aMMOHMUS, PELIEHUE SKCIEPUMEHTAIBHBIX 33]a4 110 TEMaM
«Metamnb» u «HemeTamib») B COOTBETCTBUU C TPaBUJIAMH TEXHUKHU
0€30MacCHOCTU TpU OOpalleHUU C BellecTBaMU M J1abOpaTOPHBIM
000py0BaHUEM; IIPEACTABIATh pe3yIabTaThI XUMHUYECKOTO
JKCIiepUMeHTa B (opMe 3amucuh YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITHUX PE3YJIHTATOB

2.8

ChopMupoBaHHOCT, yMEHMM COOJIIO/IaTh TIPaBHJIA TOJIb30BAHUS
XUMUYECKON MOCy/IoN M JIabopaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe
IpaBUIIa OOpaIeHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBIMIOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OMBITOB

2.9

ChopMUpOBaHHOCTh ~ YMEHUH  XapaKTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEKAIME B OCHOBE ITPOMBILICHHOIO NOJIYYEHUSI CEPHOU
KHCIIOTBI, aMMHaKa, a Takke CHOPMHPOBAHHOCTH MPEICTABICHUIM
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00 OoOmUMX HAayYHBIX MPUHINAMAX ¥ SKOJOTHYECKHUX TMpodIemMax
XUMHUYECKOr0 ITPOU3BOACTBA

XUMHUS U )KU3Hb. PacyeTsl

3.1

ChopMHUPOBAaHHOCTH TPEACTABICHUNA O XMMUYECKOM COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUM B TO3HAHUU
SIBJICHUW TPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOI
JUTSL pelIeHus] MPAaKTUYECKUX 3a/7a4 U DKOJOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3/I0POBbIO U MPUPOJTHOM Cpesie

3.2

CdhopMupoBaHHOCTB YMEHHU KPUTUYECKU aHAJIN3UPOBATH
XUMHUYECKYI0 HH(OpMaIMIO, MOTY4aeMyl W3 Pa3HBIX HCTOYHHUKOB
(cpeacTBa MaccoBOl KOMMYHHUKaIMK, ceTh IHTEpHET 1 qpyrue)

3.3

ChopMUpOBaHHOCTh yYMEHHUH COOJIIOJATh IpaBUJIA HKOJIOTMYECKU
11e/1IecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH JESTEIbHOCTH
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS M OKPYKAIOLIEH IPUPOIHOU
Cpensl

3.4

Oco3HaBaTh OMACHOCTh BO3JAECHCTBHS HA JKUBBIE OpPraHU3MBbI
ONPENIETICHHBIX BEIIECTB, MIOHUMas cMbIci nokasarens [IIK, noscHATs
Ha MpUMepax crocoObl YMEHBILIEHUS U TPEIOTBPAILICHHS UX BPEIHOTO
BO3JICHCTBUS HA OPTAHU3M YEJIOBEKa

3.5

ChopMHUpOBaHHOCTH YMEHUH MPOBOJIUTH BBIUMCJICHUS
C HUCTIOJb30BAHUEM TOHSTHUS «MACcCOBasi 10JIsl BEILIECTBA B pacTBOPEY,
00BEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHUX PEAKIUIX, MAacCChl
BEIIECTBA MJIM 00BbEMa Ta30B MO0 U3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEeMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
TeraoBoro 3¢ heKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEILECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3JIEMEHTBHI COAEPKAHUS

Kon [IpoBepsieMBIl AJIEMEHT COAECPKAHUS
1 Teopernyeckue OCHOBBI XUMHH
1.1 | Xumuueckuil smeMeHT. AToM. Sapo aroMa, H30TONBL. JIEKTPOHHAs

000JI0YKa. DHEPreTUYecKre YypOBHU, IMOIAYPOBHU. ATOMHBIE OpOUTAIH,
S-,  p-, d-snementhl. OCOOEGHHOCTH  paclpeNieCHUs  DICKTPOHOB
no opOuTamssM B aTOMax »JJIEMEHTOB TIEPBBIX YETHIPEX IEPHOIOB.
DOneKTpoHHAsI KOH(PUTypalus aTOMOB
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1.2

[lepuonnueckuii 3akoH U [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. Cps3p nepuoanyeckoro 3akoHa u llepmomnueckoit
cucTemMbl xumuueckux isnemMeHTtoB J[.M. MeHnneneeBa ¢ COBpPEMEHHOM
TEOpUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
1o rpynmnam u nepuojaaM. 3Ha4eHHe NEePUOAUYECKOro 3aKOHa B Pa3BUTHU
HayKU

1.3

CtpoeHue BemiecTBa. XHMHYECKas CBsI3b. BHJbl XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TIOJISIpHAs, MOHHAsI, MeTajuinueckasi). VoHbI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHKs KOBAJICHTHOM XMMUYECKOM
cBs3U (0OMEHHBIN U JJOHOPHO-AKIIENTOPHBIN ). BogopoHas CBs3b

1.4

BajieHTHOCTh. DJEKTPOOTpULIATENbHOCTh. CTETIEHh OKUCIECHUS

1.5

BemectBa MONEKYJISIPHOTO W HEMOJEKYJISPHOIO CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBA. [HUIMbl KPUCTAUIMUYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THUMNA KPUCTAUIMUECKON PpEIIETKH.
[lonsiTe O auCHEpCHBIX cucTeMax. VICTUHHBIE YW KOJUJIOUJIHBIE PAaCTBOPHI.
MaccoBasi 107151 BEIECTBA B PaCTBOPE

1.6

Knaccudukarms HEOPraHUYECKUX COEAMHEHHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB

1.7

XuMu4deckas peakuusi. Knaccudukanus XUMHYECKUX peaKIuin
B HEOPraHWYECKONW M OPraHMYeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl
BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAILICHUS YHEPTrUM NPU XUMHUUYECKHX
pEeaAKIMAX

1.8

CKOpOCTh peakiiuy, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB

1.9

O6parumble peaknuu. XuMmMudeckoe paBHoBecue. DakTopbl, BIMSIONINE
Ha COCTOsIHME Xumuueckoro pasHoBecus. [Ipunnun Jle [larense

1.10

OnektponuTuueckas aucconuanus. CuiibHble W cHa0bIE AJIEKTPOJIUTHI.
Cpena BOIHBIX pPacTBOPOB BEUIECTB: KHUCHAs, HEUTpajibHasA, LIEIOYHAs.
Peakiiuu nonnoro oomeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pc€akunu

HGOpFaHI/I‘leCKaSI XUMUA

2.1

Hemeramnsl. Ilonoxxkenne HemeramwioB B llepuoguueckoit cucreme
xumuueckux snemeHToB J[.M. MenaeneeBa M OCOOCHHOCTH CTPOSHUS
aToMoB. (DH3MYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriaeposa)
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2.2

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEPHI, a30Ta,
dbochopa, yriepoga W KpPEeMHHS) HM HUX COCIMHEHUU (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenue
BOKHEHUIIIMX HEMETAJIOB U UX COSTMHEHUM

2.3

Meramibl. [lonoxenne metaioB B Ilepruoanueckor CUCTEME XMMUYECKUX
anemernToB J[.MI. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX
o0osioyek aromMoB MeTaioB. OOmue (uU3MYECKue CBOMCTBA METAJLUIOB.
CmuiaBbl METAIIOB. DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUH METALIOB

2.4

XUMHYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATpUM, KUK, KaJbIUH,
MarHui, aTFOMUHUHN, IIUHK, XPOM, JKEJIe30, Mellb) U uX coenuHenni. Oomue
CIIOCOOBI TTONTydeHUsT MeTaToB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4ICCKHX BCIICCTB, IMpUHAJICKAITHUX
K pa3/IM9YHbIM KJIaCCaM

XUMHA U KU3Hb

3.1

Ponpe xumum B obecrieueHnmn 3KOHOFH‘I€CKOI>'I, BHCpFCTI/I"ICCKOﬁ 141 HPIIHCBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTUU MCIOUIIMUHBI. [lonsatue o HAaYYHBIX MCTOIaXx
IIO3HAaHUA BEIICCTB U XUMHWNYCCKHUX pCaKHI/If/i

3.2

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIUICHHOTO
IIOJIYYEHUsl BOKHEUIINX BEIIECTB. UeI0BEK B MUPE BELIECTB U MAaTEPUAIIOB:
BAKHEWIIME CTPOUTENIBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MaTepUabl,
KpPAacKH, CTEKJIO, KEpAMUKA, MaTepUabl IS dJIEKTPOHUKH, HAHOMAaTEPUaJIbL,
OpPraHMYECKUE U MUHEPATbHBIE YIOOPEHUS

3.3

XumMus u 3J0pPpOBLEC UYCJIOBCKA: IIpaBuUjia HCIIOJB30BAHUA JICKAPCTBCHHBIX
mpernaparoB, IIpaBHJIa 0e30MacHOI0 MCIIOJIb30BAHUS mpenapaToB OBITOBOM
XHUMHU B HOBCGﬂHeBHOﬁ KHN3HHU

58



		2025-09-17T08:49:20+0300
	Белибихина Надежда Алексеевна




