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OenepanbHas pabodas mporpaMma 1Mo ydeOHomy mnpeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas o0Onacth «EcTecTBeHHO-HaydHble MOpPEeIMEThI») (Haiee
COOTBETCTBEHHO — IIPOrpaMMa M0 XUMHUH, XUMHS) BKITFOYACT MOSCHUTEIBHYIO 3aIHCKY,
coJiep)kaHue O0y4YeHUsl, TUIAHUPYEMbIEC PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI M0 XUMUH,
TUIAHUPYEMbIC PE3yibTaThl, TEMATHUECKOE TUTAHMPOBAHWE, MEpeUeHb (KoaupukraTop)
pacmpeqielICHHBIX IO KJIaccaM TIPOBEPSEMBIX TpeOOBAaHWUW K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHETO OOIIero 00pa3oBaHUs U AJICMEHTOB
COJIEPKaHUS 110 XUMUH.

[TosicHuTenbHAS 3amUCKa OTpakKaeT OOIIWE e W 3aJavydl H3y4YeHUs XHMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEATNOChUIOK K €€ HM3YUYCHHIO O0yJaroluMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TakKe IOAXOABl K OTOOpY COJepKaHWs,
K OIpEACNICHUIO IUTAHUPYEMbBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYeCKOro
TJTAHUPOBAHUS.

Copepxanue o00y4yeHUsI PACKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOPHIC
MpeaaraloTcs i 00s13aTeIbHOTO M3YYEHHsS] B KaXKJOM KJlacCe Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHMsI.

[Inanupyembie pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XHMHUHU BKIIOYAIOT
JMYHOCTHBIE, METallpeJMETHBIC PE3yJbTaThl 32 BECh NEPHUOJ] OOyYeHHS Ha YpPOBHE
cpemHero oOmiero obpa3oBaHMs, a TaK)Ke MPEAMETHBIC TOCTIKCHUS OOYJaromerocs
3a KaX]IbIi TOj] 00y4YeHusI.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma Mo XuMHM Ha YpOBHE CpPEIHETO 00IIero oopa3zoBaHUsl pa3paboTaHa
HAa OCHOBE TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHON
IPOrpaMMBbI CpeTHero 001Iero oopazoBanus, npeacTaBieHHbIXx B PT'OC COO, ¢ yuetom
Konuenuuu mnpenonaBanust ydyeOHOro mnpeamera «XUMHUsS» B 00pa3oBaTEIbHBIX
opraam3anusax Poccuiickoit dDeaepanuu, peau3yOMUX OCHOBHBIC 00pa30oBaTEIbHBIC
OporpaMMbl, U OCHOBHBIX TMOJOXKEHHH (QenepanbHONM pabouell  MpOrpaMMbl
BOCIIUTaHHS.

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K OMPEACTICHUIO OOIIei
crpaTeruu OOyd4eHHs, BOCHUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus» giag 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHUentyanpbHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —ILENEH,
CoJlepKaHUs, pe3yJbTaTOB OOy4YeHUss U TpeOOBaHMM K YPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUMU C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a30BbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpIKAHUE,
OIpE/eIIieT KOJUYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTePUCTUKU HAa KaXJAOM STare
W3y4YeHUs TMpeaMeTa, MPEeayCMaTpUBAET MPUHIMIBI CTPYKTYPUPOBAHUS COJIEPKAHUS
U pacipeiesieHHs ero Mo Kjaccam, OCHOBHBIM pa3jieiaM U TeEMaM Kypca;
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JaeT MPUMEPHOE pachpejielieHue Y4eOHBIX 4acoB MO TEMATHYECKUM pasieliaMm,
PEKOMEHIyeT TPUMEPHYIO TMOCIE0BATEIbHOCTh H3Y4YEHUsI OTACNBHBIX TEM Kypca
C Y4E€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU YIeOHOTO mporiecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaronuxcst 10 — 11 kiaccos;

AT METOJMYECKYI0 HWHTEPIPETAlMI0 Iee HM3y4eHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COZepKATENbHON XapaKTePUCTHKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METalpeIMETHBIX,  IMPEAMETHBIX), OCHOBHBIX BHIOB  Y4COHO-ITO3HABATEIILHON
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSAM B TMPOTpaMME [0 XUMHUH COOJIOJeHA TMPEEeMCTBEHHOCTh
c ¢denepanpbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro OOpa3OBaHUS IO XUMUH
(s 89 kmaccoB oOpa3oBaTeIbHBIX OpraHU3aIuii, 0a30BbIA YPOBEHb).

[Iporpamma TO XUMWHM SBJISETCS OPHUEHTUPOM JUISI COCTABJICHHS pabOdnx
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIOKHUTH CBOW MOAXOA K CTPYKTYPHPOBAHUIO
U TOCJEIOBATEIbHOCTH HU3YUEHHs Yy4eOHOro MmaTepuana, a TakKe CBOE BHJICHUE
OTHOCHUTEIIbHO BO3MOXXHOCTH BbIOOpa BapUAaTUBHOM COCTABJISIONIEH COJICpKAHUSA
IpeIMeTa JOMOIHUTENIBHO K 00513aTeNbHOM (MHBApUAHTHOM ) YaCTH €T0 COACPIKAHUS.

XrUMHUECKOe O0pa3oBaHUE, MOJYyYaeMO€ BBITYCKHHUKaMH 0O0I1e00pa3oBaTeIbHOM
OpraHu3allii, SBISIETCS HEOThEMJIEeMOM YacThl0 HMX OOpa30BaHHOCTH M CIYXHUT
3aBEPIIAIONIMM ITAllOM PEaTU3allui Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX I[EJOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHms. KirodueBbie
IIEHHOCTH KAacCalOTCs TITO3HAHMS 3aKOHOB NPHUPOABI, (OPMHPOBAHUS MHPOBO33PCHUS
U O0mIel KylIbTYphl YeNIOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0pOBBI0O W TIPUPOAHON cpenme. Peammsyercs xumudeckoe oOpazoBaHHE
OOydJamMXCcs Ha YPOBHE CpPEIHEr0o O0O0Iero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera « XUMHUs», COAECpKaHUE U MOCTPOSHUE KOTOPOTO OIMPECIICHBI B MPOTrpaMMe
0 XUMHHM C Y4E€TOM CIEUU(PUKA HAYKH XUMUM, €€ 3HAYEHUS B MO3HAHUU MPUPOIBI
U B MaTepualbHOW >KU3HU OOILECTBA, a TAKXKE C y4eTOM OOILIMX Iele U MPUHIIUIIOB,
XapaKTEepHU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEAHEro OOIIero o0pa3oBaHus
B Poccutickon ®@enepanum.

[Ipn dopmupoBannm comepkaHus TpeaMeTa «XHUMHS» YYTCHBI CICTYIONINe
MOJIOXKEHUS O crielu(UKe U 3HAYEHUN HAyKU XUMUH.

XUMHMS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B CO3JaHUHU
HOBOWM 0a3pl MaTepUAIbHOM KYyJIbTYpbl, BHOCHUT CBOW BKJIaJ B (OpPMHpPOBaHUE
pallMOHAILHOTO HAyYHOTO MBIIIJICHHUsS, B CO3JaHHE IEJIOCTHOTO TPEACTaBICHUS
00 OKpYXalollleM MUPE Kak O €JUHCTBE MPHUPOJBLI U YETIOBEKa, KOTOpoe hopMupyeTcs
B XMMHU HAa OCHOBE TOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHMSI B3aMMOCBSI3U MEXKy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXXHBIMHU
001acTSIMU IPUMEHEHUSI.
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CoBpeMeHHasi XMMUA Kak HayKa CO3MJIAaTENIbHAsl, HayKa BBICOKHX TEXHOJIOTHIA
HaIpaBJICHA HA pElIeHUE TI100abHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIINEBOM, HSKOJOTUUECKON O€30MacHOCTH U OXPaHBI
310pOBBs. T€CHO B3aUMOJIEUCTBYSI C JPYTUMU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajia
HEOTHEMJIEMON YacThl0 MHUPOBON KYJIbTYpPbl, HEOOXOIWMBIM YCIOBHUEM YCIEIIHOTO
TpyJa M )KM3HU KaKJ0r0 4jieHa O0IIecTBa.

B cooTBeTcTBHM ¢ 00UTUMU TIEISIMU U TPUHITUTIAME CPEAHET0 00IIero 00pa3oBaHUs
comepikanue npeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb H3y4YCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJITOTOBKY OOYJarOIINXCs,
HEOOXOMMYI0O UM [IJIi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHSI B KU3Hb COIIMyMa, MPOAOKEHHUS 0Opa30BaHUS B PA3IMUYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBasIoIMMHU MPeAMETa « XUMUSD SIBISIIOTCS 0a30BbIe Kypchl — «OpraHuyeckas
xuMus» U «O01Iast 1 HeopraHU4ecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUsI
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPraHMYeCKOH
XUMUU (C BKIIOYCHHEM 3HAHWA U3 OOMIEH XUMHH) W OPraHWYECKOW XWMUHU.
dopMUpOBaHUE JAHHOM CHUCTEMbl 3HAHUM NpU HU3YYEHUH NpeaMera o0ecreyuBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEMIECTB HA OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U T€OPHUI XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» #u «OOmas
U HEOpraHuyeckass XuMus» cPOpMUpOBaHa B MpPOrpaMMe [0 XHMHH Ha OCHOBE
CUCTEMHOTr'0 MOJX0Ja K U3YYEHHIO Yy4eOHOro Marepuasia U 00yClIOBJIEHA HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHUU Ha ONPECICHHBIX TEOPETUUECKUX YPOBHsIX. B Kypce
OpPraHMYECKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHMUECKOW TEOpUU
CTPOEHHUSI OPraHMYECKUX COCIUHECHHH, a TakKe Ha YPOBHE CTEPEOXMMUUYECKUX
Y DJIEKTPOHHBIX MPECTaBICHUIN O CTpoeHUU BenecTB. CBefieHus1 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUHU — OT YIJIEBOJOPONOB IO CIOXKHBIX OMOJIOTHUECKH
aKTHBHBIX COEAUWHEHHU. B Kypce OpraHM4eckoM XUMHH [OJY4YarOT Pa3BUTHE
chopMUpOBaHHBIE HA YypPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEPBOHAYATHHBIC
MPEJICTABIICHUs O XWMHMUYECKOW CBSA3M, KIACCH(PUKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMUUYECKOW PEAKIINH.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTPUBAETCSl U3YYEHHBIM HAa ypOBHE
OCHOBHOTO 00mIero oOpa3oBaHUs TEOPETUYECKUM Marepuan u (PaKTOJIOTHYECKUE
CBEJICHUS O BEILECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
U HEOpraHWYeckas XUMHUs» OOydarolUMCsl MPEJOCTaBISECTCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOAUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKHX
NO3ULMK, TIy0Xe MOHATh HCTOPUYECKOE HW3MEHEHUE (PYHKUUA ITOrO0 3aKOHA —
oT 00001I1a0IIeH 10 OOBSCHSIONICH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWW O BaXHEMIIMX BENIECTBAX, HMX COCTAaBE, CTPOCHUM,
CBOICTBAX M TMPUMEHEHUHU, a TaKXKE€ O XHUMHUYECKHUX PEAKIUAX, HX CYIIHOCTH
Y 3aKOHOMEPHOCTAX MPOTEKaHUs AomnoiHsercd B Kypcax 10 u 11 knaccoB aneMeHTamu
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COJIEPKaHUsI, UMEIOIIUMU KYJIbTYPOJOTUYECKUM U MPUKIAAHONW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MIOHUMAaHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU HayKaMU, pacKpbIBalOT €€
pOJb B NO3HABAaTEIbHOM M MPAKTUYECKOM JESITENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YBaXXEHUsI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU U NPAKTUUECKUX
NPWIOKEHU XHUMUHM, TOMOTalOT BBINYCKHUKY OpPUEHTHUPOBATHCA B OOILECTBEHHO
Y JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3aHHBIX C XUMUEWU, KPUTUUECKH OCMBICIUBATh
UH(GOpPMAIUIO U IPUMEHATDH €€ ISl IOMOJIHEHUS 3HAaHUM, PeIeHUs] HHTEUIEKTYaJIbHbIX
U DKCIEPUMEHTAIbHBIX HCCIIEN0BaTeNbcKUX 3anad. CoaepykaHue ydeOHOro mpeamera
«XUMHS»  JAaHHOTO YPOBHS ~ M3YyYEHHUS OpPUEHTUPOBAaHO Ha  (OpMHUPOBaHUE
y oOydaroluxcs MHUPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMaHUS (PUIOCOPCKUX HACH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHWYECKOro W OPraHUYecKOro Mupa,
OOYCJIOBJIEHHOCTh CBOWMCTB BEUIECTB KX COCTABOM M CTPOEHUEM, I[103HABAEMOCTh
MPUPOIHBIX SBJICHUM MYTEM HKCIIEPUMEHTA U PEIICHUs TPOTUBOPEUHI MEKy HOBBIMU
dakTaMl M TEOPETUYECKUMH MPEAINOChUIKAMHU, OCO3HAHUE POJIA XUMHUHU B PEIICHUU
HKOJIOTUYECKUX MPOoOJIeM, a Takke MpoOjeM cOepeXeHUsI IHEPreTUUECKUX PECYpCOB,
CBIPBS1, CO3IaHUSI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B muiane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTUS U COIMAIIM3ALNN OOYJaIOIMIUXCS
MPUHATHIE TPOrPaMMOM IO XMMUU MOAXO/bI K ONPEAEIICHUIO COACPKAHUS U IIOCTPOSHUS
npeaMeTa  MpenycMarpuBaioT  (OpPMHUPOBAHHME Yy OOYYaIOLIUXCS YHMBEPCAJIbHBIX
y4eOHBIX AEHCTBHI, UMEIOIUX 0a30BOE 3HAUECHUE JIJIs1 pa3JIMYHbBIX BUIOB JAESITEIbHOCTH:
pemieHust TpoOsieM, TOWCKA, aHalu3a W O00padOTKM HH(pOpPMAIUU, HEOOXOIUMBIX
JUIsL TIPUOOPETEHUs] OIbITa MPAKTUYECKOM M HCCIEeI0BAaTEIbCKONW JesITeIbHOCTH,
3aHUMArOIIe Ba)KHOE MECTO B MO3HAHUU XHUMUHU.

B npakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs
TaKk M Ha YPOBHE CpeAHEro oOIero oopa3oBaHusi, MPHU ONPEACIICHUH COAEpKATEIbHON
XapaKTEepUCTUKU LeJNedl H3y4yeHus NpeIMeTa HalpaBICHUEM I1€PBOCTENEHHON
3HAaYUMOCTH TPATUIIMOHHO MPU3HAETCA (POPMUPOBAHHE OCHOB XMMUYECKOM HAYKU KaK
00J1IaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUYECKOMN JAESITEIbHOCTH YEJIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAMYECKOW TOYKH 3PEHHSI TaKOU
MOJIXOJT K ONPEICTICHUIO 1IeJIel 3ydeHUs TIPeIMETa SIBISIETCS BIIOJIHE ONPABIAHHbBIM.

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

(opMHUpPOBAaHUE CHUCTEMBl XMMHYECKMX 3HAHUI KaK Ba)KHEHIIEW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE MOHATHUA,
(yHIaMEHTAJIbHBIE 3aKOHbl M TEOPUH XHUMHUHU, OCBOCHHE $A3bIKAa HAYKH, YCBOEHHUE
W TOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO XapakTepa,
O3HaKOMJIEHHE C UCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

(GopMUpOBaHUE U Pa3BUTHE IMPEACTABICHUM O HAYYHBIX METOAAaX IO3HAHUSA
BEIIECTB U XUMMUYECKUX peakUuid, HEOOXOAUMBIX Ui HNPHUOOpEeTEeHUs yMEHUM
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKHX SIBJICHHUI, UMEFOIINX MECTO B IPUPOJE,
B IPAKTUYECKOU U MOBCEITHEBHOMN KHU3HMU;
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pa3BUTHE YMEHHMHA M CHOCOOOB JESTEIbHOCTH, CBA3aHHBIX C HaOJIIOAEHUEM
U OOBSICHEHMEM XHMHYECKOIO HKCIEPUMEHTA, COONIOJEHHEM IpaBUJ O€30MacHOIO
oOpalieHus ¢ BEeIIeCTBAMH.

CopneprkarenpHas XapaKTEpPUCTHKA IIeIeH U 3a/1a4 3ydeHUs PEIMETa B IPOrpaMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU NPHOPUTETAMU
B CHCTeMe cpeaHero obmero oopazoBanus. CeroaHs B IpenolaBaHud XUMMUN B OOJIbIIICH
CTETEH! OTAAETCS MPEANOYTCHNE MPAKTUIECKOW KOMIIOHEHTE COJEpKaHUs OOydeHus,
OPHEHTUPOBAHHON Ha TIOJTOTOBKY BBITYCKHHKa 00111€00pa30oBaTebHON OpraHU3aIlNH,
BJaJeIoniero He HaOOpoMm 3HaHWH, a (QYHKIMOHATBHOW T'PaMOTHOCTHIO, TO €CTh
crioco0aMu ¥ YMEHHMSIMH aKTHBHOTO MOJYYE€HUS 3HAHUW U MPUMEHEHUS! UX B peaslbHOM
KU3HU JJIs PEeIIeHUs] TPAaKTUYECKUX 3a/1a4.

B o5Toil cBs3M mpu u3ydeHHHM NpeAMeTa «XUMHS» JIOMHHHpPYIOIIEee 3HAYCHHE
npuoOpPETAIOT TaKKe IeNN U 33a]a4u, KakK:

ajanrtanus OoOyJaroIMXCsl K YCIOBHSIM JIUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMuUpOBaHNE WHTEIUICKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

(opMupoBaHUE y 00yUaIOIIUXCS KIFOYEBBIX HaBBIKOB (KJIHOUYEBBIX KOMIIETEHIU),
UMEIOIINX YHUBEPCAILHOE 3HAYCHUE MJISl Pa3TUYHBIX BUOB JIEATEIbHOCTH: PEIICHUS
npoOyieM, TOMCKa, aHaimu3a U 0o0paboTKM  MHPOpPMAIMU,  HEOOXOIUMBIX
JUIS IPUOOPETEHUS OIbITA JESATEIbHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MIO3HAHUU
XUMHH, a TaKXe Ji1 OLEHKU C TO3ULUN DKOJOTMYECKOM OEe30MacHOCTH XapakTepa
BJIMSTHHSI BEUIECTB M XMMHUYECKHX IMPOIIECCOB HAa OpraHU3M YeJOBeKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, WHTEIICKTYalbHBIX W TBOPYECKUX
CIOCOOHOCTEN O0y4arolUXCsa: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE
3HAHUS MO0 XMMUU B COOTBETCTBUHM C JKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHbIE NH(OPMAIIMOHHbBIE TEXHOJIOTUH JUIS TIOMCKA U aHaJi3a Y4eOHO! U Hay4qHO-
HOMYJISIPHON NH(POPMAIIMHA XUMHYECKOTO COACP KaHuUS;

dopMUpOBaHUE W pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HaOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU IUJIAHUPOBAHUM U TPOBEACHUHU XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE Y 00yJaroUXCsl YOSKIEHHOCTH B TyMaHUCTUYECKOW HAIIPaBJICHHOCTH
XUMHUHU, €€ BaXHOM pPOIM B PEIIEHUH TIJI00aNbHBIX MPOOJIEM pPALMOHAIBLHOTO
MPUPOJIOTIONH30BAHMSI, TIOMOJHEHHS] DHEPTeTUYECKUX PECypCcOB U COXpaHCHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOIIEHUS
K TPUPOIE U CBOEMY 30POBBIO, a TakKe NPUOOPETEHUS OMNbITa HCIOJIb30BaHUS
NOJTyYEHHBIX 3HAHUW U1l MPUHSATHS TPAMOTHBIX PEIIEHUH B CUTYalUSX, CBS3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMH.
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Ienn u 3agaun  u3ydeHUs MpeaMera «XHUMHSD» MOIY4YWId MOAPOOHYIO
METOJUYECKYI0 HHTeprpeTanuio B pasaene «llmaHupyemble pe3yiabTaTbl OCBOCHUS
IPOTpaMMBbl IO XUMHUU», TaKUM 00pa3oM 00eCledYeHO YeTKOE MPECTABICHHUE O TOM,
KaK¥e 3HaHWSI U YMEHHS UMEIOT MPSIMOE OTHOIICHHE K peau3allii KOHKPETHOH IIeITH.

B yuyeOHOM muiaHe cpenHero oOmiero oopa3zoBaHus mpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJHT B COCTaB MPEAMETHOM 00macTu «EcTecTBEeHHO-HAyYHBIC TPEIMETHI.

OO1iee 4yuCIO YacoB, PEKOMEHJOBAHHBIX AJsi M3Y4eHMs] XUMHH, — 68 4Yacos:
B 10 kiacce — 34 yaca (1 gac B Hepemo), B 11 knacce — 34 yaca (1 yac B Hezeno).
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COJEPXXAHUE OBYYEHUA

10 KJTIACC

TeopeTnueckue 0CHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4eckol XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYCHUE
B TMOJYYCHUM HOBBIX BEIIECTB W MarepuaioB. Teopus CTPOEHUS OPraHUYECKUX
coequnenni A.M. byrtnepoBa, ee ocHOBHbIe TOJIOKEeHHS. CTPYKTypHBIE (DOPMYIIbI
OpraHMuYecKux BemecTB. ['omosorusi, nzomepus. XuMHU4YeCKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBienne o Kiaccu(UKaMyi OpraHWYECKUX BemiecTB. HoMeHkmarypa
OpPraHUYeCcKUX COCTUHEHUH (CHCTeMaTHuecKas) M TPUBHAbHBIC HAa3BaHUS BaKHEUIITNX
NPECTaBUTEIIEH KIaCCOB OPraHUYECKUX BEIECTB.

OKCepUMEHTALHBIE METOABl M3YYCHHS BEIIECTB W WX IPEBPAIICHHIA:
O3HAKOMJICHHE C 00pasllaMyd OpraHMYeCKHX BEIIECTB M MaTepHallaMd Ha MX OCHOBE,
MOJICTTMPOBAHKE MOJICKYJl OpraHWYEeCKHMX BEIISCTB, HAONMIOJICHUE U  OMHCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB O MPEBPAICHUIO OPTraHMYECKUX BEIECTB IIPU HATPEBaHUU
(naBneHue, 00yrIuBaHUE U TOPEHHUE).

Yriesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psiA. MeTaH U 3TaH — MpocTenIne
IPEICTAaBUTENN ATKaHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBA (pPEaKkIMHU 3aMeleHUs
Y TOPEHMS ), HAXOKJICHUE B IPUPOAE, MTOTYIEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pAx. OTWIEH M NPONWIEH —
IPOCTEUIINE MPEACTABUTEIHN aTKEHOB: (PU3UUYECKHE U XMMHUECKUE CBOMCTBA (peaKuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THUIPATALMM, OKHUCIECHUS W MOJIMMEPU3AIUN),
MOJIyY€HHE U PUMEHEHUE.

Ankanuensl: Oyramgued-1,3 u werunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XMUMHMUYECKHE CBOWCTBA (peakuus nonaumepusauuu). llomydueHue CHHTETHYECKOTrO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, FOMOJOIMUECKUN psia. ALETUIIEH —
IPOCTEUIINI MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUYECKUE
CBOMCTBa (peakUuu TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApAaTallid, TOPEHHUs),
IIOJIyYCHHE U IPUMEHEHUE.

Apenbl. bensoi: coctas, ctpoeHue, GU3NYECKUE U XUMUUECKHUE CBOMCTBA (peaKIuu
TJIOT€HUPOBAaHUS W HUTPOBAHHUS), MOJIYYEHUE U MpPUMEHEHHE. TOKCMYHOCTh APEHOB.
['enernueckass CBSI3b MEXKIY YIVIEBOJOPOAAMH, NPUHAICKAIUMA K Pa3IuYHbIM
KJIaccam.

[IpupoaHble UCTOYHUKHU YIIIEBOIOPOAOB. [IpupoaHbIil ra3 v MOMyTHbIE HEPTSIHBIE
ra3el. Hedtb 1 ee nporcxoxnenue. CnocoObl nepepaboTKu HETU: EPEroHKa, KPEKUHT
(TepMuyeckuil, kaTanuTUueckuil), nuponus. IIpoaykTel mnepepabOTKHM HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroiab ¥ HOpOAYKTHI €ro
nepepadoTKu.
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ODKCHEPUMEHTAIbHBICE METOJbl H3YyYE€HHUs BEHIECTB W WX IPEBpaIllCHUI:
O3HAKOMJICHHE C 00pasliaMHu IIacTMacc, KaydyKoB W pe3uHbl, Kouiekiuu «HedTb»
u «YToiby», MOACIMPOBAHUE MOJIEKYJ YIIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
MIPOBEICHUE TTPAKTUUECKON pabOThI: TTOYdEeHHUE STHIICHA U U3yUYCHHUE €TI0 CBONCTB.

Pacuernrie 3agaun.

Brruncnenust mo ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bemMa, KOJUYECTBa
HMCXOJIHOTO BEIIECTBA WJIM TPOJAYKTA PEAKIUM 110 H3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOT'O M3 MUCXOAHBIX BEIIECTB MM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamnue oprannyeckue coeMnHeH s

[IpenenbHble OAHOATOMHBIE COUPTHL. METaHON M 3TAaHOJ: CTpOEHUE, (PU3nyecKue
U XMMUYECKHE CBOWCTBA (pEaKUHMHM C AKTHUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BonopoaHbie CBI3UM MEXAy MOJEKylIaMu COUpPTOB. JlelicTBue
METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBeKa.

MHoroaroMHbie CHOUPTHI. DTHICHTJIMKONb U TJMIEPUH: CTPOCHHE, (DU3MUECKUE
U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO HICIOYHBIMU METaJJIaMH, KauyeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBUEe HA opraHu3M uenoBeka. [IpumeHeHue
[JIALIEPUHA U ATUIICHTJIIMKOJIS.

@deHo: CTPOEHHUE MOJIEKYJIbl, (PU3NYECKUE U XUMUYECKUE CBOWCTBA. TOKCUUHOCTD
dbenomna. [lpumenenue denoua.

Anbaerunbl. @opManbaerui, aueTanbIeru: CTpoeHrne, GU3NUECKUEe U XUMUYECKUE
CBOMCTBA (peaKMy OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIMN ), TIOTy4YEeHUE
U TIPUMEHEHHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3NUECKHE U XMMHUECKHUE CBOMCTBA (CBOICTBA, O0IIHE IS Kilacca
KHUCJIOT, peakuus OSTepudukanuu), MoiaydeHue U mnpumeHenue. CreapuHOBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEJACTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHE.

Cnoxuble 3QUpBl Kak MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MApPOIM3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas posib >KHPOB.

VYrneBoasl: cocTaB, Kiaccupukanus yriaeBoJAoB (MOHO-, M- U TOJHCAXapUibl).
['mroko3a — mpocTeinii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (PU3HUecKue
U XUMHYECKue CcBoicTBa (B3aumopeiictBue ¢ ruapokcuaom menu(ll), oxucnenue
aMMHa4YHbIM pacTBopoM okcuna cepedpa(l), BoccranoBneHue, OpPOXKEHHUE TIHOKO3bI),
HaxXOXJACHUE B MPUPOJE, MPUMEHEHHEe, Ononornyeckas poib. dorocunre3. Opykroza
KaK U30MEP IIFOKO3bI.

Kpaxman u wnemmono3a kak npupoaHble nomuMmepsl. CTpoeHHe Kpaxmaia
U uemnono3bl. Pu3nueckue U XMMHUYECKME CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAsl peaKkiusi C HOJAO0M).

DKcnepuMeHTaIbHbIE METO/bl U3YUEHHUS BEUIECTB U X MPEBPAIICHUIN: TPOBEACHUE,
HAONIOICHWE W  ONUCAaHUE JEMOHCTPALlMOHHBIX OMNBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHBIE PEAKLIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE H3TAHOIA OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIEHCTBHE TIULEPUHA C THUAPOKCUIOM
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menu(Il)), anmpaernaoB (OKUCICHHWE aMMHAYHBIM pacTBOpOM okcuaa cepedpa(l)
u ruapokcunom wMenu(ll), B3amMopeiicTBHe Kpaxmaiga C HOAOM), IIPOBEJICHUE
MPAKTUYECKOIN pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuernsie 3anaun.

Brrurcnenus: o ypaBHEHHI0O XUMUYECKON peakiuu (Macchl, 00beMa, KOIMYecTBa
UCXOIHOTO BEIIeCTBA WJIM TMPOAYKTa pEaKIUu IO M3BECTHBIM Macce, 00Bemy,
KOJINYECTBY OJTHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3orcoaep:kaiye OpraHu4ecKue coeInHeHUs

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHMYecKue coequHeHus. Duznyeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHMCIOT (Ha MpUMepe TINIMIMHA). buonornuyeckoe
3HaYEHNE aMUHOKHCIIOT. [lenTuebl.

benkm Kak DpUpPOIHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepeuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenKkoB. XHUMUYECKUE CBOMCTBA OEIKOB: THIPOIIN3,
JeHaTypalnusl, KaueCTBEHHbIE PEAKIIUN Ha OCJIKH.

DKCnepUMEHTAIbHBIE METObI H3yYEHUS BEIIECTB U X MPEBPAILCHUI: HAOII0AeHUE
U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JI€HAaTypalusi OEJKOB IpU HarpeBaHuUH,
I[BETHBIE PEAKIIUU OEJIKOB.

BbICcOKOMOJIEKYJ/ISIPHBIE COeIMHEHUSA

OCHOBHbBIC TOHATHS XUMHUHU BBICOKOMOJEKYJISPHBIX COCIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPHU3aLliU, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJEKYISPHBIX COEAMHEHUN — MOJMMEpU3aLUs
Y TIOJIMKOHAEHCAIIUSL.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUSI BEIIECTB U WX MPEBPAILCHUI:
O3HAaKOMJICHHE C O0OpasllaMu TPHPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanmszanuss MeXIpeaMETHBIX CBA3EH IPU HU3YYEHUM OPraHMYECKOM XUMHH
B 10 Ky1acce OCyIIECTBIISIETCS Y€pe3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBJISIOIIMXCA CUCTEMHBIMHU [l OTHAEJBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IHUKJIA.

OO611re ecTeCTBEHHO-HAY4YHbIE TIOHATHS: SBJICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJN3, CUHTE3, KJIACCU(PHUKALUs, NEePUOIUIHOCTh, HAONII0IEHNE, U3MEPEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®uznka: Marepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHI
YpOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3HUYECKUE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOIOTUYECKHU aKTUBHBIC BEleCTBA (OCIKH, YTIEBOIbI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJBI, IOJE3HbIE HCKOMaeMble, TOIUIMBO,

PECYPCHI.
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TexHonorus: IMHUIICBLIC IMPOAYKTBI, OCHOBBI PAIIHMOHAJIBHOI'O IIMTAHHWA, MOIOIIUC
CpCacCTBa, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUC IIPCIIaApaAThl, MaTCPHAJIbl N3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA U HEOP'AHUYECKASA XUMUA
Teopernueckue 0OCHOBbI XUMHUU

XUMHUYECKUN 3J1eMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O00OJOYKA.
DHepreTHYeckre YpPOBHH, IMOMYPOBHH. ATOMHBIE OpOWMTand, S-, P-, O- 3JIEMEHTHI
Oco0eHHOCTH pachpeeICHHS YIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB TMEPBBIX
YETBIPEX MEPUOIOB. DIIEKTPOHHAS KOH(DUTYpAIHs aTOMOB.

[lepuonnuecknin 3axkoH M llepuompnyeckas cucremMa XUMHYECKUX DJIEMEHTOB
.M. Menneneea. CBsi3b NEPUOAUYECKOrO 3akoHa W IleproaMUecKOr CHUCTEMBI
XUMH4YECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHMsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX UMU
MPOCTBIX M CJIOKHBIX BEMIECTB MO IpynnaM U NEPUOAAM. 3JHAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUM HAYKH.

Crtpoenue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUECKOM CBsI3U (KOBaJICHTHASI
HETMOJISIpHAsT W TOJIApHAs, WOHHAsA, MeTauiueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. IoHbl: KaTHOHBI
Y AaHUOHBI.

BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. TUIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCThH CBOWMCTBA BEIIECTB
OT TUIIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsATHE O AUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOUIHBIE PacTBOPBL. MaccoBas
JI0JI BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHudyeckux coeauHeHud. HoMmeHknarypa HeopraHu4ecKux
BEIIECTB. [ eHeTndeckass CBA3b HEOPraHWUYECKHX  BEIIECTB, MPUHAICKAIUX
K Pa3JIMYHbIM KJIACCaAM.

Xumunyeckas peakuusa. Knaccuduxaiuss XuMUYECKUX PEaKINil B HEOPraHUYECKOM
U OpPraHMYEeCKOM XHMMHUHU. 3aKOH COXpPaHEHHUsSI MAacChl BEIIECTB, 3aKOH COXPaHCHMUS
Y MIPEBPALLECHUS SHEPTUU [P XUMUYECKUX PEAKIIUAX.

CKOpoCTh peakilii, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢GakTopoB. OOpaTuMbie
peakunu. XuMu4eckoe paBHoBecue. DakTopsl, BIUSIOMIME HA COCTOSSHUE XUMUYECKOTO
paBHOBecus. [Ipunnun Jle larense.

OnekTponuTudeckas aucconuanus. CuibHble U ciiadble 3ekTposuthl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCIAs, HEUTpajbHas, IIeIo4YHass. Peakium MOHHOrO
oOMeHa.

OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
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OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHS BEUIECTB M MX [PEBpAlICHUN:
neMoHcTpanusa — Tabmun  «llepuoguueckas  cucteMa  XMMHYECKMX — BJIEMEHTOB
JA.N. MengeneeBa», W3ydyeHHE MOJEICH KPUCTAUIMUECKUX PEIIECTOK, HAOJIOJECHUE
U ONHUCaHUE JEMOHCTPAIMOHHBIX MU JIAOOPATOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHIA
BOJIOPO/Ia B NPUCYTCTBUM KAaTAIA3aTOpa, OMNPEACICHHE CPEAbl PAacTBOPOB BEIECTB
C TMOMOIUIBI0 YHUBEPCATLHOIO HWHAMKATOPA, PEakllMi HOHHOTO OOMEHA), MPOBEICHHUE
MPaKTUYECKON paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMUYECKON
peaKuum.

PacueTnble 3aaun.

Pacuersl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacyeThl, pacyeThl C UCHOJIb30BAHUEM TTOHITHUS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuveckass xumus

Hemeramnbl. Tlonoxenune HemeramioB B llepuoamyueckor cucreMe XUMHYECKHUX
anemeHToB J[.M. MeHieneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3HUYECKHUE CBOMCTBA
HEMETAJJIOB. AJUTOTpOIHs HEMEeTayioB (Ha MpuMepe Kuciaopojaa, cepbl, docdopa
U yraepoja).

XHUMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TajJoreHOB, CEpbl, a3oTa,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUN (OKCHUJIOB, KHCIOPOICOASPHKAITUX
KHMCJIOT, BOJIOPOHBIX COCAUHEHU).

[IpuMeHEHNE Ba)KHEUIIMX HEMETAIIOB U KX COEMHEHNM.

Meramibl. Ilonoxxenue wMerawioB B Ilepronnueckor cHUCTEME XUMHUYECKUX
anemenToB JI.W. MenaeneeBa. OCOOEHHOCTH CTPOEHUS IJICKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJlIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUINIMX METAJUIOB (HATpUM, KaJIUM, KaablMi, MarHui,
ATIOMUHUH, IUHK, XPOM, 5KEJIe30, ME/Ib) U UX COCIMHEHUMN.

OO6mIre crrocoOsI MoMydeHus: MeTaUIoB. [IpuMeHeHne MeTaIoB B OBITY U TEXHHUKE.

DKCIEpUMEHTAIbHBIE METO/bl M3YyUYEHHUS BEIIECTB U UX MPEBPAIICHUN: U3y4YECHUE
KoJuleKiuun  «MeTtaiuibl M CIUIaBbl»,  O0OpaslloB  HEMETAUIOB,  pelleHHue
DKCIIEPUMEHTAIBHBIX  3a/Ja4, HAOMIOIEHWEe W  ONHWCAHWE JACMOHCTPAI[MOHHBIX
U J1a0OpaTOPHBIX OIBITOB (B3aMMOJCUCTBUE THAPOKCHIA ATIOMUHHUSA C PacTBOpaMu
KHUCJIOT U IeIouei, KaueCTBEHHbBIE PeaKIIMi Ha KAaTHOHBI METAJIJIOB).

PacueTHbie 3amaun.

Pacuersl Maccel BemiecTBa WM O0beMa Tra30B IO H3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, pacueThl
Macchl (00beMa, KOJUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJId OJHO W3 BEIIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb. MeXXnpeaMeTHbIE CBA3H

Ponp xumum B oOecrniedeHHUH HKOJOTHYECKOM, SHEPreTHYCSCKOW U ITHIIEBOMN
0€30MacHOCTH, pa3BUTUU MeIULIMHBL. [IoHSITHE 0 HAyYHBIX METOAaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIUM.
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[IpencraBienuss 00 OOIIMX HAyYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYyYEHUs
BAKHEHUILINX BELIECTB.

UenoBek B MUPE BEIIECTB U MATEPUATIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl,  KpPacKu, CTEKJIO, KEepaMuKa,  MaTepualibl
JUISL DJICKTPOHUKH, HAHOMAaTEpHAaJIbl, OpTaHUUECKUE U MUHEPAIbHBIC YI00pEHUS.

XuMHSIT M 300pOBbE YEJOBEKAa: IMpaBWIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwia O€30MAaCHOTO HCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU
B IIOBCEHEBHOM KU3HU.

Peanuzanust MeXnpeIMETHBIX CBSI3€H MpPU M3YUYCHUHM OOIIEH W HEOPraHMYEeCKOU
xumMun B 11 Kjacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX [IOHATHM, TaK W TOHATHH, SBIAIOUIMXCS CUCTEMHBIMU [JISl OTACJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI' 0 IIUKIIA.

OO01uire ecTeCTBEHHO-HAYYHbIE MTOHATHUS: HAyYHBIN (haKT, rUoTe3a, 3aKOH, TeOpus,
aHaJli3, CHUHTE3, KJIacCU(PUKaLUs, TMEePUOIUYHOCTb, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPECHUE, SBICHUE.

du3uKa: MaTepusi, SHEPrus, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, KOH, U30TOII,
pPaIMOAaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUA YPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBAa, (PU3UYECKUE BEJIMYMHBI U €AUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kineTka, opranusm, skocuctema, orochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

['eorpadusi: MuHepaibl, TOpPHBIE TOPOJbI, IOJE3HBICE HCKOMAEMbIE, TOIUIMBO,
peECYpCHI.

TexHonorusi: XuUMHYECKasi MPOMBIIUICHHOCTh, METAJUIyprusi, IPOU3BOJICTBO
CTPOUTEIBLHBIX  MATEPHUAJIOB, CEJIIbCKOXO3SMCTBEHHOE  IMPOU3BOJCTBO,  MHIIECBaL
MTPOMBIIIIEHHOCTb, bapmareBTUYECKas MIPOMBIIIJIEHHOCTb, ITPOU3BOACTBO
KOCMETHYECKHX  IPENaparoB, MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBILIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
nporpaMM  cpemHero oOmero o0pa3oBaHusi (JTUYHOCTHBIM, METalpeIMETHBIM
U npeaMeTHbiM). HayuHo-meTomumdeckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEAHEro 00Iero o0pa3oBaHusl SIBJSETCS CUCTEMHO-
NeATeIbHOCTHBIN MOAXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM ¢ CHCTEMHO-AESATEIBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YyJbTATOB OCBOEHUS IpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHuUsl BbIIEIEHBI CIEAYIOIINE COCTABIAIOIINE:

OCO3HAaHUE OOYYalOIIMMHUCA POCCUMCKOW TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH U CaMOOIIPEIEIICHUIO;

HaJM4KMe MOTHUBALMH K OOYUEHHIO;

LIEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M UICTOPUYECKUX TPATULIUNA 0a30BOIl HAYKU XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJICTBOBATBHCSI B  CBOEH
JEATEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMUY YCTaHOBKAMU, IIPUCYILIUMHU LIETTOCTHOU CUCTEME
XUMHUYECKOTO 00pa3oBaHus;

HaJINYUE MPABOCO3HAHMSI HKOJIOTUYECKON KYIbTYPbl U CIOCOOHOCTH CTAaBUTh LIEJH
Y CTPOUTD KU3HEHHBIE IUIAHBI.

JINYHOCTHBIE PE3YNbTaThl OCBOEHUS MPEAMETA «XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENILHOM JESATEbHOCTH B COOTBETCTBHUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH U UACAIIAMH POCCUKUCKOTO
IpakJIaHCKOT0 OOLIECTBA, IPUHATHIMU B OOIIECTBE HOPMAMM U IPaBUJIAMH NOBEECHUS,
CIOCOOCTBYIOIIMMH MPOIIECCAM  CAMOIO3HAHUS, CaMOpPA3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUS TUYHOCTH 0OYJarOIIUXCSl.

JIngHOCTHBIE ~ pE3yJIbTaTBl ~ OCBOECHMA  IpeaMera  «XUMHs»  OTpaXkaroT
C()OPMUPOBAHHOCTh  OMbITA IO3HABATEIBHOW M  IPAKTHUECKOM  AESITEIbHOCTU
00y4aroUMxcs Mo peain3alny IPUHSTHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTH:

1) rpa:KaaHCKOro BOCTIMTAHMSI:

OCO3HAHMS O0YYarOUIMMHUCA CBOMX KOHCTHUTYLUMOHHBIX MpaB M OOS3aHHOCTEW,
YBOXEHHUSI K 3aKOHY U IIPABONOPAIKY;

IIPEACTABJIEHUS O COLMAIBHBIX HOPMax M MPaBUJIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENHOCTH MpPU CO3AAaHUM Y4EOHBIX
IIPOEKTOB, PEIICHUU Y4eOHBIX U IO3HABATEIbHBIX 33]a4, BBIMOJHEHUH XUMHUYECKHX
DKCIEPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh U IIPpUHUMATb MOTHUBBI, HAMCPCHU:, JIOTUKY U API'YMCHTLI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ JACATCIIBHOCTH,

2) MAaTPHMOTHYECKOT0 BOCTIMTAHHS

ICHHOCTHOTO  OTHOIIEHUSI K HCTOPHUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

YBaXEHHUSI K TIPOILIECCY TBOPYECTBA B O0JACTH TEOPUH W IMPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHMUS TOrO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTar
JUTUTEBHBIX HAOMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAILHBIX MTOMCKOB, TTOCTOSTHHOTO
Tpy/a YYEHBIX U IPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M TMOCIEAYIOIIEM aHAIN3E
nH(pOpMaIIMH O MEPEOBBIX TOCTHKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

HPaBCTBEHHOI'0 CO3HAHUs, ’TUYECKOI0 IIOBEICHUS;

CHIOCOOHOCTH OLIEHHWBAaTh CHUTYallMM, CBSI3AHHBIE C XUMHUYECKHUMH SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUIIEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUN ITUX IMOCTYIKOB;

4) ¢popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 310pOBOTO U 0€301acHOro 0opasa K13HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY ¢ TICUXUYECKOMY
3JI0POBBIO;

coOJIIOICHUST TpaBUJI 0OE30MacHOr0 OOpalleHusi C BeElIeCTBAaMU B  OBITY,
TOBCETHEBHOM KU3HU U B TPYJAOBOM JIEATEIBLHOCTH;

MOHUMAHMS [IEHHOCTH MPaBWJI UHAWBUIYAIBHOTO W KOJUIEKTUBHOTO OE€30IacHOr0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHMS TIOCIEACTBUH W HENPHUATHS BPEAHBIX TNPUBBIYEK (YIMOTpeOIeHUs
QJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpya0BOro BoCIuTAHMS:

KOMMYHHKAaTHBHOW KOMITETEHTHOCTH B Y4€OHO-HCCIIEI0BATEILCKOM ACATEIBHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX AEATEITHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUHM TMPAKTUYECKHUX 3a7ad COIMATLHOMN
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3Y4CHHIO Tpodecchii  pa3udHOTO  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUH,

YBaXEHUS K TPYNY, JIOAAM TPyAa B pe3yJibTaraM TPYJA0BOM JIeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJILHON TPAeKTOPHUU OOpa30BaHUS,
Oymymieit mpodeccun M peanm3aini COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HWHTEPECOB M TOTPEOHOCTEH
00I111eCTBA;
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6) IK0JIOrHY€eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU IIEJIECO00pa3HOr0 OTHOLIEHHUST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HH Ha 3EMIIE;

MOHUMAaHUs TJIOOATBHOIO XapakTepa 3KOJOTMYECKHMX MpoO0JieM, BIUSHHUS
HDKOHOMHYECKHUX IIPOLIECCOB Ha COCTOSHUE IPUPOJHON U COLIMAIIbHOM CPENbL;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTHKEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATHS ACHUCTBUN, NMPUHOCIIIUX BpEl OKPYXNKAKOLIEH NPUPOLHOU
cpele, yMEHHUsl MPOTHO3UPOBATh HEOIATOMPUITHBIE DKOJIOTMUYECKUE MOCIEIACTBUS
MPEINPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAlIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBIIUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH HKOJOTMYECKOW HAIPaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS
UMHU B I103HABaTEJIbHOM, KOMMYHHUKaTHMBHOM M COLMAJIBHOM IMpPAaKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO NPOTUBOCTOATH UAEOIOTMH XeMopoouu;

7) HeHHOCTH HAYYHOI 0 TO3HAHMA:

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

MOHMMAaHUS CTIeU(UKA XUMHUH KaK HAyKd, OCO3HAHHS €€ poiu B (OPMUPOBAHUU
pallMOHAIIBHOTO  HAyYHOTO MBIIUIEHUS, CO3J@aHUU LEJIOCTHOIO IPEACTaBJICHUS
00 OKpyXKaroleM MUpe Kak O €IWHCTBE MPHUPOJIbI U YEJIOBEeKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHSI PUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU AJI1 COBPEMEHHOM LIMBUIIN3AIUU: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3MAaHMM HOBOW 0a3bl
MaTepUaNbHON KYJIbTYpbI, PEIICHUH TJ00aJIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON U SKOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUU YCHEIIHOIO TPyAa U DKOJIOTUYECKH
KOM(pOPTHOMN KU3HU KaXJI0r0 4jieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHHUS CYIIHOCTH METOJIOB IO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJb30BaTh IOJIydaeMble
3HAHMS JJIs aHalIM3a U OOBSCHEHHUS SIBJICHUM OKPYXKAIOIIErOo MUpa M MPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHS JelaTb 0OOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIINXCS TAHHBIX C LIEJIHI0 OTYYEHHS TOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XMMHUUYECKHE 3HAHUA I PELICHUS
pobJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM 1eATENbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpa30BaAHMIO,
K aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHHWH MO XHUMHH B COOTBETCTBHH C >KM3HCHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
JeSITebHOCTH.
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METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOro mpenaMera « XuMus» Ha YpOBHE
CpeJIHero o0I11ero oopa3oBaHus BKIIOYAOT:

3HaYUMBbIE 1151 (POPMHUPOBAHUSI MUPOBO33PEHUS 00 YHAIOIINXCS MEXTUCITUITIIMHAPHBIC
(MeXMpeaMeTHbIe) OOIIeHAYYHbIC TOHSATHSA, OTPAXKAIOIIUME IIEJIOCTHOCTh HAaYYHOU
KapTUHBI MUpa U crnenuduKy METOJOB TO3HAHUS, HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CHCTeMa, HAydHBIA (DaKT,
MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOJICHHE,
U3MEpEeHne, IKCIIEPUMEHT U APYTHUE);

YHHBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA (MO3HABaTEIbHBIC, KOMMYHHKATUBHEIC,
pPETYISITUBHEIE), oOecrneunBaroniue ¢GopMupoBaHue (YHKIIMOHAILHON TPaMOTHOCTH
Y COIMAJILHON KOMITETEHITNN O0YJarOIIMXCS;

CIIOCOOHOCTh 00YYarONIUXCSl HMCIOJIb30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHEIE,
MHPOBO33PCHYCCKUE 3HAHUS M YHHUBEpCaJIbHbIC y4eOHBIC JICUCTBUS B IO3HABATEIHHOU
Y COIMAJILHOM IIPaKTHKE.

MeranpenMeTHbpIe  Pe3yNbTaThl  OTPAXKAIOT  OBJIAJICHWE  IM03HABATEILHBIMH,
KOMMYHHUKATHBHBIMHU U PETYIISTHBHBIMU YHUBEPCATbHBIMU YICOHBIMU JCHCTBUSIMMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble JJoruueckue 1eMCTBUA:

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

ONPEACIISTh LEJIH ACATEIbHOCTH, 3a7aBasi TapaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMHU LIEISIMU;

WCIIOJIb30BATh IMPU OCBOCHUH 3HAHUW TTPUEMBI JIOTHYECKOT O MBIIIJIEHUS — BBIICISATh
XapakTEpHbIE TMPU3HAKU TOHATUM W YCTAHABIMBATh MX B3aUMOCBA3b, MCIOJIb30BATh
COOTBETCTBYIOIIIUE MOHSTHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KJIaCCU(PUKAIIMU BEIIECTB M XUMHYECKUX
peaKLuu;

YCTaHABJIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBS3U MEXAY N3Y4AEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBIABJISATh 3aKOHOMEPHOCTH H TMPOTUBOPEUMST B PACCMATPUBAEMBIX SABJICHUSX,
(GhopMyIUpPOBaTh BHIBOJBI U 3aKIIIOUCHUS;

MPUMEHATh B TMPOLECCE IMO3HAHMS, HCIOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJIEIBHBIE MTPEICTABICHUS] — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOM peakiuu —
MIPU pelIeHUN y4eOHBIX MO3HABATEIbHBIX U TPAKTUUECKUX 3a/1a4, IPUMEHATH Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABJICHUS ISl BBIABJICHUS XAPAKTEPHBIX MPU3HAKOB H3y4aEMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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ba3oBble ucciienoBaTebcKue 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH;

dbopMynHpoBaTh EAM W 3a7a49M HMCCIICIOBAHUS, HWCIIOJIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS
¥ OCHOBBI 1711 (POPMUPOBAHUS THIIOTE3BI TIO0 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX
CYXXJICHU;

BJIaJIE€Th HABBIKAMH CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS U ITPOBEJICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHUS HaONOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO TMPOTHO3MPOBAThH €ro pe3yabTaT, (OpMYyIUpOBaTh 00O0OIIECHUS
U BBIBOJBI OTHOCHUTEIHLHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEAOBAHMS, COCTAaBJISThH
00OCHOBAHHBIN OTYET O MPOAEIIAHHON PadoTe;

IpUOOPETATh OMBIT YYEHUUECKOW UCCIIE0BATENILCKON U MPOEKTHOM eI TeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSTEIbHOMY MTOUCKY METOJIOB PELLICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3TUYHBIX METOJIOB TO3HAHMUSI.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MHMOpMAIU (HAydHO-TIOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJAEp)KaHus, CIpaBOUHbIE 1MocoOusi, pecypcsl MHTepHeTa),
aHAJTM3MPOBaTh UH(GOPMALIMIO PA3IMYHBIX BUJIOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(dopMyTUpPOBaTH 3aMPOCH U TPUMEHTH PA3TUIHBIC METO/IBI MPU TOUCKE U 0TOOPE
uH(popMaIu, HeOOXOAMMOM 1711 BEIOJHEHUSI Y4€OHBIX 3a/1a4 ONPEAEIEHHOr O TUIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U PA3IMIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTILHO BBIOMpPATh ONTUMANIbHYIO0 (OpMY TMpeCcTaBlieHUs WH(opMaru
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U JAPYTHE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(pOpMaIUEil: TPUMEHATh MEXIPEIMETHBIC ((PU3NUECKUE U MATEeMaTUYECKUE) 3HAKH
U CUMBOJIBI, (OpMYJIbI, aO0OpeBUATYpPhI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTrJISITHOCTH.

KoMMyHHKAaTHMBHbIE YHUBEpPCAJIbHbIE yUeOHbIe HeiiCTBUSI:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbl B XOiAC JUaliora
W/WIA  JTUCKYCCHUW, BBICKa3bIBaTh UACH, (DOPMYIHpPOBATH CBOM  IPEIJIOKCHUS
OTHOCHTEJIHHO BBITIOJTHCHHUS MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMCH pe3yJbTaTOB IMO3HABATEILHOW JIESATEIBHOCTH,
MOJTYYCHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMHU IPH BBITIOJIHCHHUH
XHMHYECKOTO JKCIIEPUMEHTA, IPAKTHYCCKOW padOThl IO HMCCICIOBAHUIO CBOWCTB
U3ydaeMbIX BEIIECTB, peajM3alid ydeOHOro MpoeKTa W (POPMYJIMPOBATH BBIBOJBI
10 pe3yJbTaTaM IMPOBEICHHBIX WCCIICOBAHUN IYTEM COTJIACOBAHHS TIO3HMIMHA B XOC
OOCYXJIeHUS U 0OMEHa MHEHHUSIMU.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIATH CBOK)  ITO3HABATENIbHYIO
JeATENbHOCTh, OINpEAcisAsl €€ LeNM U 3aJadd, KOHTPOJIMPOBAaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpejIaraéMblidi aITOPUTM JE€HCTBUI TIPHU BBIIOJHEHUN
y4€OHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BbIOMpaTh Haubosee 3(h(PeKTUBHbBIN cocod ux
PELIECHUSI C YUETOM IMOTYYEHHUSI HOBBIX 3HAHHMI O BEHIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYIIECTBJIATH CaMOKOHTPOJb CBOEH JCATENIBHOCTH HA OCHOBE CAMOAHaIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIE pe3ybTaThl OCBOCHHUS IPOTrPaMMBbI CpEAHEro o0Iero oOpa3oBaHMsI
0 XUMHUU Ha 0a30BOM ypPOBHE OPHCHTHPOBAHBI Ha OOECIEUCHHE MPEUMYIICCTBCHHO
o011eo0pa3oBaTeNbHON M 00K YIHTYPHOM MOATOTOBKY 00y4aromuxcsi. OHM BKITIOYAIOT
cienupuUeckue IS y4eOHOro mpeaMera «XUMHsS» HaydHble 3HAHUS, YMCHHUS
U CIOCOOBI JCHCTBUI TI0 OCBOCHHIO, HHTEPIIPETAIIMH M MPEOOPa30BAaHHUIO 3HAHUM, BUIBI
JCSITEJIPHOCTH IO TOJIYYCHUIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHWHA B pPa3IMYHBIX
y4eOHBIX M pealbHBIX JKU3HCHHBIX CHUTYAIlMSIX, CBA3aHHBIX ¢ XMMHeH. B mporpamme
M0 XUMHH MPEAMETHBIE PE3YIIbTaThI MIPECTABICHBI 110 TOJaM H3yICHHSI.

K xonmy ob6ydenuss B 10 kjacce mpeaMeTHble pe3yjbTaThl OCBOEHHUS Kypca
«OpraHuueckasi XuMHsI» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHHN 0 XUMUYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHUpa, pOJM XUMHUU B T[IO3HAHUU SIBJICHUWA TPUPOJBI,
B (OpMUpPOBAHUM MBIIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM [JIsi PEeIIeHUs] MPAKTUYECKUX 3aJad M DKOJOTHYECKHU
00OCHOBAaHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CpeEIe;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAs BKIIFOUAET: OCHOBOIIOJIAratoninue
MNOHATUS (XMMUYECKUH 3JIEMEHT, aToM, DJEKTPOHHAas 00O0Jiouka aToMma, MOJIEKYIa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XMMHUYECKasi CBS3b, CTPYKTYpHas Qopmyia
(pa3BepHyTas U COKpallleHHasi), MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00beM, YIIIepOTHbIN
CKeJeT, (QyHKIMOHAbHAS TPYIIIa, PaauKall, H30MEPHUsI, ©30MEPhI, TOMOJIOTHICCKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOACPXKAIIME COEAUHEHHUs, MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSAMHEHMUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux BemiecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHUS MaCChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHMUS,
JIeXKaIIUEe B OCHOBE MOHUMAHUS NPUYMHHOCTA U CUCTEMHOCTH XUMHWYECKUX SIBIICHHM,
(akTONOrMYecKue CBEICHHUS O CBOMCTBax, COCTaBe, MOJIYYE€HUH U 0e301acHOM
WCIIOIb30BAHUU BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEATENBHOCTH YEJIOBEKA;
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chOpPMUPOBAHHOCTh YMEHUW BBISABIATh XapakTEpHble MPU3HAKU TTOHSTHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHSTHUSA
MIPU OMMCAHUU COCTaBa, CTPOSHUSI M IIPEBPAILICHUN OPraHUYE€CKUX COCTMHEHUM;

chOpMUPOBAHHOCTh ~ YMEHUM  HCHOJB30BaTh  XUMHUUYECKYID  CHUMBOJIUKY
JUTSI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTOM, COKpAIIEHHO ) GopM Yyl
OpraHMYECKUX BEUIECTB M YPAaBHEHUN XUMHMUYECKUX PEAKLHM, W3rOTaBJIMBATh MO EIU
MOJICKYJI ~ OpraHMYeCKMX  BEHIECTB Il  WUIIOCTPAlUM  UX  XUMHUYECKOTo
U TIPOCTPAHCTBEHHOI'O CTPOCHUS,

cOpMUPOBAHHOCTh, ~ YMEHUM  yCTAaHABIIMBAaTh MPUHAJIC)KHOCTh  M3YYEHHBIX
OpPraHNYeCKUX BEIIECTB MO WX COCTaBY U CTPOCHHUIO K OMPEICICHHOMY KJacCy/Tpyrine
coeIMHEHn  (YTrJI€BOAOPOJbL,  KHUCIOPOA M a30TCOACpXkalllhue  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHbIE  COEAMHEHMS), [aBaTb UM Ha3BaHUS IO CUCTEMAaTUYECKON
Homenkiarype (IUPAC), a Ttakke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTICIbHBIX
OpPraHNYeCKUX BEIIECTB (ITUJICH, TPOITUIICH, alleTHIICH, STHICHTJIMKOIIb, TIUMIICPUH, (PEHOT,
dbopMaibAeTHI, alleTABACTHI, MypaBbUHAS KHCJIOTA, YKCYCHAsi KHCJIOTa, OJICWHOBAs
KHUCIIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxmaJl, IEJUTI0I03a, TIHUIINH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEENIATh BUIbI XUMUUECKON CBSI3H B OPraHUYECKUX
COCIMHEHUAX (OJJMHAPHBIC U KPATHEHIC);

chOpMUPOBAHHOCTh yYMEHHUSI TMPUMEHSTH TOJIOXKEHUSI TEOPUU  CTPOCHUS
opranunyeckux BemecTB A.M. byrtinepoBa mjisi OOBSICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MacChl BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh COCTaB, CTpOeHUE, (PU3MdecKue u
XUMHUUYECKHUE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BeIlleCTB (MeTaH, 3TaH, STWICH, MPOIWUJIEH, alleTuieH, OyraaueH-1,3, MeTUIOyTaIueH-
1,3, OeH30JI, METaHOJ, JTaHOJI, STUJICHTJIMKOJb, TJIMIEpUH, (EHON, aleTaabIeru,
MypaBbUHAsI M YKCYCHasi KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeJUII0JI03a, aMUHOYKCYCHasi
KHUCJIOTA), WUIIOCTPUPOBATh TE€HETUYECKYIO0 CBSI3b MEXAYy HUMHU YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HUCTOUYHHUKU YIJIEBOJIOPOIHOTO
CbIpbsi (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPepabOTKH U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB MEPEPAOOTKH;

c(hOopMUPOBAHHOCTh YMEHU POBOJIUTH BEIYUCICHUS IO XUMUUECKUM YPAaBHEHUSIM
(maccpl, 00OBEeMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJAYKTa PEaKINU
MO0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WIH MPOAYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHUMN BJIAJCTh CUCTEMON 3HAHM 00 OCHOBHBIX METOAAaX
HAay4HOT'O MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YYECHHUH BEUIECTB U XUMHYECKUX
aBlieHUN (HAONOIEHNe, U3MEpEHUe, DKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA MPUHITUS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMECHECHHUEM;
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chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IMOJIb30BAHUS XHUMHUYECKOM
MOCY/I0i 1 Ja00paTOpHBIM 000PYAOBAHUEM, a TAKXKE MTPABHUIIa OOPAILIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSMHU I10 BBIMOJTHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTb YMEHUN  IIJITAHUPOBaTh U BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (TIPEBpAIllCHUSI OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJIYYEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KaYECTBEHHBIEC PEaKIMH OPraHUYECKUX BEILIECTB,
JeHaTypaiusi OCJIKOB MpPU HArpeBaHUM, IIBETHBIC PEaKIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHA OE30MACHOCTH MPHU OOPAIEHUHN C BEIIECTBAMU M JIAOOPATOPHBIM
00Opy/IOBaHHUEM, MPEJCTABIATh PE3YJIbTAThl XUMHYECKOTO JKCIEpUMeHTa B ¢dopMme
3alCHU YPAaBHEHHUIM COOTBETCTBYIOIIMX PEaKiuii U (JOPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3YNbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  AQHAIM3UPOBATH  XHUMHUYECKYIO
uHdOpMaIHIo, TOy4aeMYIO U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMaIuy,
WHTEepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOTIOAATH MPaBHIa SKOJIOTUYECKHU LIETeCO00Pa3HOrOo
MOBE/ICHUS B OBITY U TPYJIOBON JEATEIHLHOCTU B LIENISAX COXPAHEHHS CBOETO 370POBBS
U OKPYXKAIOIIeW MPUPOJHOW Cpeibl, OCO3HABATH OMACHOCTh BO3/JCHCTBHUS HA KUBbIE
OpraHU3Mbl OMPEICIICHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMblc nokazarensd [1JIK
(mpenenbHO  TONYCTUMOM  KOHLIEHTpAlMH), TMOSCHATh Ha MpUMEpax CrIocoObl
YMEHBILIECHHS U MIPEAOTBPAILICHHS UX BPEIHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUISE  OOYYaroIIMXCS C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3JIOPOBBS: yYMEHHE
NPUMEHSIThL 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METOJax IIO3HAHUSI BEIIECTB
U XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX W CIa0OBHISIIMX OOYYAIOIIUXCS: YMEHHE HMCIOJIb30BaTh PelbehHO
TOYEUHYIO cUCTeMy oOo3HaueHwuit JI. bpaitns nis 3anmucu XxuMudeckux GopMyiL.

K xonity o0yduenus B 11 kiaacce npeIMeTHbIE Pe3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOpPraHW4YeCcKas XMMHUS» OTPaXKaroT:

cOpPMUPOBAHHOCTh  MPEACTABICHUI: O  XUMHUYECKOM  COCTaBJSIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBICHUU TPUPOIBI,
B (OpPMHUpPOBAHWW MBIIIICHUS ¥ KYyJAbTYphl JIMYHOCTH, €€ (PYHKIIMOHAILHON
IrpaMOTHOCTH, HEOOXOJUMOM JUIsl pPElIeHUs MNPAKTHYECKUX 3alad U DKOJIOTUYECKH
00OCHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MPUPOJIHON CpEE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpast BKIKOYAET: OCHOBOMOJIATAOLINE
MOHATHS (XUMUYCCKUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- 3JIEKTPOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH o0beM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XHMHWYECKas CBs3b (KOBAJICHTHas,
WOHHAs, METALTHYECKAasi, BOJOPOJIHAS ), KPUCTAUIMUECKasl PEIIeTKa, TUIThl XUMUYECKUX
peakiuii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTUUECKAS JUCCOIUALINS,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM peaklnH, XUMHUYECKOEe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUYECKOM AUCCOLIMAIUU,
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nepuonnueckuii 3akoH .M. Menneneesa, 3aKk0H COXpaHEHMS MAacChl BEUIECTB, 3aKOH
COXPAHEHMS U NPEBpAIICHUSA SHEPIHU P XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHE B OCHOBE
NOHUMAaHUSI MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOIOIMYECKUE
CBEJIEHUs O CBOMCTBAX, COCTABE, OTYyYEHUH U O€30IIaCHOM MCHOJIb30BaHUH BayKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESATEIbHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHUN BBIABIATh XapaKTE€pHbIE TPU3HAKU TOHATHUH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HCIIOIB30BATH  COOTBETCTBYIOIIME  IOHSATHS
P ONMCAHWU HEOPraHUYECKUX BEIIECTB M UX MPEBPALLECHHUI;

cOPMUPOBAHHOCTh ~ YMEHUH  HCIOJIB30BaTh  XUMHUYECKYI0O  CHMBOJHKY
Ui cocTaBieHUs (OpMyJl BEUIECTB M  YPAaBHEHHH XUMHUYECKMX PEaKLM,
cucrematnueckyro HomeHkiatypy (IUPAC) m TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYeCKUX BELIECTB (YrapHbI ra3, yrieKHCIHbIi ras, aMMHuak, ramieHas U3BeCTb,
HerauieHasi U3BeCTb, IUThEBAs COJIA, MUPUT U IPYTHE);

c()OPMHUPOBAHHOCTh YMEHUM ONpPENENATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX JIEMEHTOB B COCAUHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCAUHEHUSX, THUI
KPUCTAJUIMYECKOM peleTKH KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJISIpHAsi, NOHHAs,
MeTaJUTMYeCcKasi), XapakTep Cpelbl B BOAHBIX paCTBOPAX HEOPraH MYECKUX COEIMHEHUMN;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAMJIEKHOCTh HEOPraHMYECKUX
BEIIECTB II0 MX COCTaBYy K ONPEACIICHHOMY KJacCy/Tpyline COeAMHEHUN (MpOoCThie
BEUIECTBA — METAUIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHMS, KHUCIOTBL, aM(OTEepHbIE
TUAPOKCUIBL, COJIH);

chOpPMUPOBAHHOCTh YMEHUH pacKpblBaThb CMBICI MEPUOJAMYECKOTO 3aKOHA
JI.. MenpeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (QYHKIIHH;

Cc()OPMUPOBAHHOCTh YMEHHUH XapaKTE€pU30BaTh J3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepmonuueckold CHUCTEMBI XUMHUYECKHX
anemenToB JI.11. MenneneeBa, UCTIONb3Ys OHITHUS «S-, P-, 0-3JI€KTPOHHBIE OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCIMHEHMH IO mepuojaM u rpynnam llepuoanueckon
CUCTEMBbI XUMHUUYECKHX dJIeMeHTOB [[.11. Menneneena;

chOopMUPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE XMUMUYECKHUE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEP)KIATh
CYLIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKINN;

C(OPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUIMPOBaTb  XUMUYECKHUE  pPEaKLUU
N0 PA3JIMYHBIM TpHU3HAKAM (YUCIY U COCTaBY pEarupyrolldX BEIIECTB, TEILUIOBOMY
ahdexkTy peakiuu, W3MEHEHUIO CTEIEeHEW OKHUCICHHsI DJIEMEHTOB, OOpaTMMOCTH
peaKLny, y4aCTUIO KaTaau3aTopa);
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c()OPMHUPOBAHHOCTh YMEHUN COCTABJISATh YPAaBHEHHsI PEAKUUU pa3JIMYHBIX THIIOB,
MOJIHBIE M COKpAI[EHHBIC YPAaBHEHMsI PEaKIMii MOHHOrO OOMEHa, YYUTHIBAsl YCJIOBHSI,
IIPU KOTOPBIX 3TH PEAKIMH UAYT 10 KOHIA;

cOPMHUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKIMH,  MOATBEPKIAAIOLINE
KAueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTE€M HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh ~ yYMEHHMM  pacKpbhiBaTh  CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO OaaHca 3TUX
peaKLHnil;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu OT Pa3IMYHBIX (PAKTOPOB; XapakKTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBHCHUMOCTHU OT BHEIIHEro Bo3aencTBud (npuHuuin Jle aTensbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUUYECKUE MPOIECCHI, JEeKaIIIe
B OCHOBE IPOMBIIUICHHOIO TIIOJTYYEHUS CEPHOW KHUCIOThl, aMMHaKa, a TaKke
c(OpMHUPOBAHHOCTDH MPEACTABICHUI 00 OOIMIKUX HAYYHBIX MPUHIIMIIAX U 3KOJIOTMYECKUX
npobieMax XMMHUYECKOTO TPOM3BO/ICTBA,

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas JI0JIA BEIIeCTBa B pACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPU XUMHUYECKUX
peaKkusaX, Macchl BEIIeCTBAa WK 00beMa ra3oB IO U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce WId 00beMY OJJHOTO U3 YYacCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3P peKTa
peaKy Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJa TMOJL30BAHUS XUMHUYECKOU
MOCy10H 1 1ab0paTOpHBIM 000PYIOBAHUEM, a TAKXKE ITpaBUjIa OOpAIllEH NS C BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKITUSMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHUYECKHUI
DKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHJAa BOAOPOJAa B MPUCYTCTBUM KaTaau3aropa,
OIpPEEIIEHUE CpPEeAbl PACTBOPOB BEUIECTB C MOMOUIBIO YHHBEPCAIBLHOIO MHIAMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu, Peakiuu HOHHOIO
oOMeHa, KaueCTBEHHbIE PEAKIIMU Ha CyNIb(]arT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI, PEIIICHHUE SKCIIEPUMEHTAIILHBIX 3a71a4 110 TeMaM «MeTamb 1 « HemeTtabi»)
B COOTBETCTBHH C MpaBUJIAMH TEXHHKHU OE€30MAaCHOCTU MPH OOpAIEHUH C BEIIeCTBAMHU
u  jabopaTOpHBIM  O00OpyJOBaHUEM, MPEACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCIiepuMeHTa B (oOpMe  3alUCHd  ypPaBHEHUW  COOTBETCTBYIOIIMX  PEaKUUl
1 (hOpMYIHPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMAIMIO, TOJIYy4aeMYI0 U3 pPa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIOAATH MpaBHUIIa IKOJIOTHYECKHU LEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JIEATEIBLHOCTH B LIEJIAX COXPAHEHHUSI CBOETrO 370POBbSA
U OKPYXKaIOIIel MPUPOIHOW Cpenbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha >KUBbBIE
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OpraHU3Mbl ONPENICICHHBIX BEIIECTB, MOHMMAas cMbica mokazatens IIJIK, moscHsITh
Ha MPUMEpPAX CHOCOOBI YMEHBIICHHUS M IPEAOTBPAIICHHUS UX BPEIHOTO BO3JICUCTBUS
Ha OPTaHW3M YEJIOBEKa,;

JUIST  OOYYaroIMXCsS C OTrPaHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS: YMCHHE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIICCTB
1 XUMHAYECKUX SIBJICHUI;

JUISL CIICTIBIX M CIA0OBUIAIINX OOYYAIOIIUXCS: YMEHHE HCIOJIB30BaTh peirbedHo-
TOYCUHYIO 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 CTpoeHHS] OpraHUYECKUX
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
COETMHEHUN (CUCTEMaTHUYECKas)

Y TPUBUAIbHBIC HA3BaHUS BaXKHEHIITUX
MpEeACTaBUTEIIEH KIACCOB OPraHUYECKUX
BELIECTB.

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

[IpuMEHSTh MONOXKEHUS 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,
COKpAIIIEHHOM ) (OPMYJT OpraHU4IEeCKUX
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 MaTepraIaMu
Ha X OCHOBE;

— OMBITHI [0 MPEBPALLEHUIO
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 — TOMOJIOTUYECKUM 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

MIPOCTEUIIINUN ITPEACTABUTEID AIKEHOB:
COCTaB, XUMUUYECKOE CTPOECHUE,
dbu3nYecKre 1 XUMUYECKUE CBOICTBA

PackpbIBaTh CMBICI HU3y4aeMBbIX
NOHATUH (BBISIBISTh UX XapaKTePHbIE
IIPU3HAKH), YCTAHABJINBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOILIAE MTOHATHUS

IIPHU ONMCAHUU COCTABA, CTPOCHHUS

Y TIPEBPALLEHUI OPraHuYECKUX
COEIMHEHU.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHOM) (hOpMYyJT OPraHUYECKUX
BELIECTB.
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(peakuuu ruIpupoOBaHus,
raJIOreHUPOBAHUS, TUIpaTaIlIH,
OKUCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXOXJEHHUE B NIPUPOE, MOJTyIEHUE
Y IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3

U MeTWIOyTaueH-1,3, Xumuueckoe
CTpPOEHHUE, peaKIys MOJUMepH3alnu,
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 TONYOJI, 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 TIPEICTAaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUIBI XUMHYECKOU CBSI3U
B MOJIEKYJIaX YIJI€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CITIOCOOHOCTHU
YIJIEBOAOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaKTepu30BaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIeCcKue

1 XMMHYECKHE CBOKMCTBA, BAXKHCUIILIME
CIIOCOOBI MTOTYIEHUS TUITHYHBIX
npeacTaBUTeNIel pa3InuHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATWJICHA, alleThUJIeHa, OyTraaueHa -1,3,
OeH30I1a, TONYOJIa).

BBIABIATE T€HETHYECKYIO CBS3b MEXKIY
YIJIEBOJIOPOJIaMH M TIOATBEPK/IATh €€
HaJIM4Yue ypaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUUECKUX
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Ha OpraHu3M 4elioBeKka. I eHeTnyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4

[IpupoaHsie
VCTOYHHUKHU
YIJIEBOAOPOIOB 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.
KameHnHslii yroiab 1 IpoayKThl €ro
nepepadoTKH.

JKCNepUMEHTAIbHbIE MEeTOIbI
HU3YYeHHs BeleCcTB

U UX IPeBpaLeHHI:

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 MOJIEKYJI
YIJIEBOAOPOJIOB U
raJIOr€HOITPONU3BOIHBIX.

pPEaKnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.
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 ONUCAHUE 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 Ja0OPATOPHBIX OINBITOB
U IIPAKTUYECKUX paboT MO NOTYyYEHUIO
Y U3YYEHHIO OPraHMYECKUX BEIECTB.
[IpencraBisaTh pe3yIbTaThl
JKCIIEPUMEHTA B (POpMeE 3anucu
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 OpraHUYECcKoOro BElIecTBa,

110 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOKO MIO3HABATEIbH IO
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
CTpoeHHe, PU3NIECKUE U XUMHYCCKUE
CBOMCTBa (peakIuy ¢ aKTUBHBIMU
METaJlIaMU, TaJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3MOJIOrHYECKOEe NJEHCTBUE
METAHOJIA U ATAHOJIA HA OPraHu3M
YeJI0BeKa.

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

PackpbiBaTh CMBICH H3y4aeMBbIX
MOHSTHUH (BBISIBJIATH UX XapaKTePHBIC
MPU3HAKH ), YCTAHABIIMBATH UX
B3aMMOCBSI3b, UCIIOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUS

IIPU OTICAHUU COCTaBa, CTPOCHHUS

U TIPEBpAIEHUN OPraHUuYeCKUX
COCIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBIICHUSI MOJICKYJIAPHBIX

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

VY cranaBnuBaTh NPUHAIICKHOCTh
BEIIECTB K ONPEEICHHOMY KJIaccy
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du3nomornuyeckoe IerucTBUE

Ha OpraHu3M yenoBeka. [[pumenenue
TJIMIEPUHA U YTHIICHTJIMKOJIS.
®enon. CTpoeHHE MOJIEKYJIbI,
¢u3nYecKue 1 XUMUYIECKHUE CBOKWCTBA
¢denona. TokcuuHOCTH (heHoMa, €ro
duznonoruueckoe 1encTrrue

Ha OpraHusM 4enoBeka. [I[pumenenue
¢denona

3.2

ANBIETUIbI.
KapOoHOBBIE KUCITOTHI.
CrnoxHble 3Qpupbl

Anpaerunibl: opManmbIeru

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

¥ BOCCTAHOBJICHUSI, KAUECTBCHHBIC
peaxkuuu), NoJy4eHrue

Y TIpUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHUCIIOTa, XUMUYECKOE CTPOCHHUE,
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 COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEeHHE, QU3NIECKUE

U XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MTOTYYEHHUST TUTTHYHBIX
MPEACTABUTEIICH PA3JIUYHBIX KJIACCOB
KUCJIOPOJACOAEPHKAIIUX COCTMHEHUIN
(MeTaHoMa, ATaHONA, TJIUILIEPUHA,
dbeHoma, popmanipieruaa,
aneTaabJeTnAa, YKCYCHOW KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, KpaxMaa,
I[EJUTIOJIO3BI ); BBISIBJIATh T€HETHYECKYIO
CBSI3b MEX1y HUMU U TIOATBEPKIATH €€
HaJIMYUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX
peaKkuuil C UCMOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

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

JUTS )KU3HEICATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMACHOCTh BO3JICHCTBHUS
HA >KUBBIE OPTaHU3MBbI ONPEACITCHHBIX
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KHCJIOT, UX MOIOILIEE JCHCTBUE.
CrnosxxHble 2¢upbl KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.

IM'uaponus crnoxxHBIX (PUpPOB.

Kupbl kKak TPOU3BOAHBIC TIUIIEPUHA
Y BBICHIUX KapOOHOBBIX KUCIIOT.
I'maponus xupos

3.3

YriaeBobl

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

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

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHA4YHBIM pacCTBOPOM OKCHJIa
cepebpa(l), BoccranoBieHne, OpOKCHHE
TJIFOKO3bI), HAX0XKIEHUE B PUPO/IE,
IPUMEHEHUE TIIOKO3bl, OMOJIOTrnYecKast
POJIb B KU3HENEATEILHOCTH OpraHu3mMa
yenoBeka. Gorocunrtes. Gpykro3a Kak
U30MEP TITIOKO3bI.

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

OpPraHUYECKUX BEIIECTB, MOSCHATh
Ha MpUMEpPax crocoObl YMEHbIIECHUS

Y IIPEIOTBPALLEHUS MX BPEIHOIO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HAOJII0JICHUE U OMMCAHUE XUMHYECKOTIO
HKCIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE PabOThI).

CrnenoBaTh npaBuiiaM 0€30mMacHOM
paboThI B 1abopaTopuun

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

B COOTBETCTBHM C MHCTPYKLUSIMH
BBITOJIHEHUS JTJa00PATOPHBIX 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
(opMyJibl OpraHMYECKOI 0 BEIIECTBA,
10 YPABHEHUIO XUMHUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH
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Y LEJUTI0I03b], GU3UYECKUE

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);

— KaueCTBEHHBIC PEAKIIUU aJIbJICTU/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
(dbopMyIIbl OPraHMYECKOro BEIIECTBA
M0 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB U TI0 Macce
(00BEMY) IPOIYKTOB CrOpaHUs;

— pacyeThl 10 ypaBHEHUIO XUMHUUECKOU
peaxiuu

Y OCYIIECTBIISITh CBOO IMO3HABATEIHHYIO
JeSATEILHOCTD; IPUHUMATh aKTHBHOE
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 TIIUILINHA).
buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.
CuHTE3 NENTUIOB.

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

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

— JleHaTypaius OeNKOB NMPU HArPEeBaHUU;
— IIBETHBIC PEaKIuu OEIKOB

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

MIPU OMMCAHUU COCTaBa, CTPOEHUS

Y MIPEBPAICHUN OpPraHUYECKUX
COEIMHEHU.

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

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OINPEACICHHOMY KJIACCy MO COCTaBy
U CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMATUYE€CKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYCECKHE CBONCTBA, BAXKHEHIITHC
CIOCOOBI TTOJTYYEHHUSI TUITUYHBIX
MpeCTaBUTENICH a30TCOEepKAITUX
CcoeIMHEHU (METHJIaMUHA, TJIUINHA,
O€IKOB).
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OmnwuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha IpUMepax 3HaYeHHe OETKOB

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

U OMKCHIBATH JIEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CaMOCTOSTENBHO TUIAHUPOBATh U
OCYILIECTBIISITH CBOIO TMO3HABATEIbHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPyNIOBOM yueOHOM
JEeSTENIbHOCTU

Hrtor

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMosieKy IsipHbIe COCAUHECHUS

5.1

[ImacTmaccsr.
Kayuykn. 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.

[TnacTmaccsl (MOIUAITUIIEH,
MOJIMIIPOITUIIEH, TTOJTUBUHIIIXJIOPHI,
nonuctupod). HatypanbHbiid

Y CUHTETUYECKHUE KaydyKH

Brnanets nu3ydaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX OHSATUI U MPUMEHSTH 3TH
MOHATHS TIPH ONHCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OPraHNUYECKUX BEUIECTB,

TUTSI OOBSICHEHUS OT/ICTTBHBIX (DAaKTOB

Y SBJICHU.

Hcrnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJT
BEILIECTB U YPABHEHUU pEaKLUI
MOJIMMEPU3ALIMU U TTOJIMKOHAEHCALIUY.
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(OyTanmreHOBbI|, XJIOPONPEHOBBIN

Y U30IPEeHOBLIN). BonokHa:
HaTypaJibHbIE (XJIOTOK, IEPCTh, IIETK),
HCKYCCTBEHHBIE (aLleTaTHOE BOJIOKHO,
BUCKO3a), CHHTETHYECKUE (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 pazaeny 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.
Ilepuoanueckuit
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
pacrnpeielieHus SJIEKTPOHOB

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 COBPEMEHHOW TEOPUEUN
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 CMBICI IEPUOAUYECKOTO
3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEITLHYIO U MIPOrHOCTHYECKYIO
byHKIIH.

XapakTepu3oBaTh IJEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
37eMeHTOB 1—4 nepuooB, UCTIONb3Ys
HOHSATHUS S-, P-, d-3JIEKTPOHHBIE
opOUTaU, 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.
JKCIePpUMEHTAIbHbIE 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. XUMHUYECKAs! CBA3b.

Buasl (koBasieHTHas! HETIOISIpHAs

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

Y HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUNbI KPUCTATIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

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

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIBHBIX
(bakToB U SBICHUM.

Onpenensats BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM)

B COCMHEHUSIX; TUI KPUCTAIUTMYECKON
pEIIETKH KOHKPETHOI'O BEIIECTBA.
OnpenensaTs BaJIGHTHOCTh U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMECHTOB

B COCAMHEHUSIX Pa3JIMYHOIO COCTaBA.
[IpoBOIUTH BHIYUCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MacCoBas
JIOJIsl BEILIECTBA B PACTBOPEY.

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

— MOJENU KPUCTATUIMYECKUX PEIIETOK.

e PacueTHble 3aa4u:

— 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 PEAKLIUAX.

CKOpoCTh peakIiuM, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PAaKTOPOB.

OOpaTtumble peakii. XUMHUECKOE
paBHOBecue. DaKTOpbl, BIUSIOLIUE

Ha COCTOSIHUE XUMHUYECKOTO
paBHOBECHS.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
CusibHbIE U clTa0bIe AIEKTPOIIUTHIL.
Cpena BOOHBIX pacTBOPOB BEILLIECTB:
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 PEAKIIHIA
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
SKCIIEPUMEHTA (IEMOHCTPAIIMOHHEIC

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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Bonopoausiit 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 JleMOoHCTpanuu:

— pa3noXkKeHHe NEePOKCUIa BOAOPOIA

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— ONPEAEIIEHUE CPENIbl PACTBOPOB
BEILIECTB C MOMOILBIO YHUBEPCAIBHOIO
WHJIUKATOpA.

e [IpakTHueckue pabOTHI:

Ne 1. Biustare pa3nuaabx GakToOpoB

HA CKOPOCTh XMMHUYECKOU PEAKIIUU.

e PacuerHsie 3agaun:

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

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

[IpoBOINUTH BBIYUCIICHUS

10 YPABHEHUSAM XUMHYECKUX PEAKIIHA,
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. Koppo3ust 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 noarpymi (b-rpymm)
[Tepuoanueckor CUCTEMBI

XUMUUYECKUX DJIEMEHTOB: M€/lb,

LIUHK, XpPOM, JKeJe30.

Baxueiimme coeMHEHNS METAIIIIOB
(OKCHIBI, THAPOKCHUJIBI, COJIN).

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OOBICHEHUS OTACIBbHBIX
(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 MaTEepUaJIOB

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, KOJIMYeCcTBa
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 U3Y4aeMbIX 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 pe3ynabTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPAaBHEHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBatp npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHKUEM.

[TpoBOIUTE BBIYMCIIEHUS

10 YPABHEHUSAM XUMHUYECKUX PEAKIIUIA.
CaMOCTOSTENBHO TUIAHUPOBATH

1 OCYILECTBJIATH CBOIO II03HABATEIILHYIO

42



denepanbHas padbouas nporpamMma | Xumus. 10—11 kinaccel (0a30BbIi yPOBEHB)

JEATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTU

2.2

Hemerainbr

Hewmeramnnesl. [lonoxeHue HeMeTaII0B

B lleproimueckon cUCTeME XUMHAYECKUX
anemenToB J[.1. MenneneeBa

1 0COOCHHOCTU CTPOCHHMSI 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 PEAKIMX HA aHUOHBI
1 KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIPU OMMCAHUU COCTABA U CTPOEHUS
BEIIECTB, I OOBSICHEHUS OTACIbHBIX
(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 (OMUCHIBATH) 00IINE
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 00JIACTAX 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 BEILECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHMYECKUX
1 OPraHUYCCKUX
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
AIIEKTPOHHOTr' 0 OajlaHCa ATUX PEAKLIUM.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM TYTEM
AHUOHBI, PUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHUE U ONTUCAaHUE XUMHUYECKOTO
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 1 1a00paTOpHBIM
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
Paznen 3. XumMus u ’K1U3Hb
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
MPUHLIHUNAX MPOMBIIUIEHHOTO MOJIY4EHUS
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€30MacCHOrO
oOpaIieHus ¢ BemecTBaMH,
WCIOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TPaBUJIa TIOBEJICHUS B IEIISX
cOepexeHUs 3I0POBhS M OKPYKAFOIIEH
MPUPOTHOMN CPEJibl; TOHUMATh Bpe.l
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MBbI OINPE/ICIICHHBIX BEIIECTB
cMbich nokazarens K, nosicHATh
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IpernaparoB; MpaBuiIa 0€30MacHOro
UCTIOJIb30BaHUS MPENapaToB 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 MOMy4YEHHBIC 3HAHUS

U TIpesicTaBIeHUs 0 cepax
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, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeMe
U TIpeJyiaraTb BO3MOXKHBIE ITYTH €€
peIIeHHUS

Htoro no pazneny 4
OBHIIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJTHET'O OBIIETO
OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUSA 110 XUMHNHU

B denepaibHBIX U pPErHOHATILHBIX MPOIEAYpPaX OLEHKH KadecTBa O0Opa30BaHUS
UCIIONb3YeTCs MepeueHb (KoAu(pUKaTop) pacrpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00Opa30oBaTEbHON IPOrpaMMBI

CpeJIHero o0I1Iero oOpa3oBaHus U DJIEMEHTOB COJIEP)KaHUs 110 XUMHUH.

10 KUIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMMbl
Kon [IpoBepsieMble MpeIMETHBIE PE3YJIbTATBl OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOI0 00pa3oBaTeIbHON MPOrPaMMBI CPEHETO O0IEro 00pa30BaHUS
pe3yabTara
1 TeopeTnueckrne OCHOBBI OPraHUYE€CKON XUMUU
1.1 ChopMupOBaHHOCTH TIPEICTABICHUN O XUMHYECKOU COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUH B TO3HAHUH
SBJICHUN TIPUPOJbIl, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUTSL pelIeHus] MPAKTUYECKUX 3a/a4 U DKOJOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U MPUPOJTHOM Cpesie
1.2 Bnanenne cucremMoil XUMHUYECKUX 3HAHUW, KOTOPAsl BKIFOYAET:

OCHOBOIIOJIArarouue MOHATHUS (Monekyna, BaJIEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIEHUS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIpHAasT Macca, MOJISIPHBIA 00BbEeM, YIJIEpOIHBIA CKEJNeT,
byHKIMOHANBHAS ~ Tpymma,  pagukal,  HU30MEpHsi,  U30MEpHI,
FOMOJIOTUYECKUH  psll, TOMOJIOTH, YIJEBOAOPOIbI, KHCIOPO-
U a30TCO/EpKAIINE COCAMHEHUS, OUMOJIOIMUYECKH aKTUBHBIE BEIIECTBA
(YriieBozpl, XUpHI, OEIKN), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUSA); TEOPUH M 3aKOHBI (TEOpus
XUMHUUYECKOrO CTPOEHHUsI oprannueckux BemiectB A.M. Bbyrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHUH, (PAKTOIOTHYECKHE
CBEICHUS O CBOWCTBaX, COCTaBe, IMOJYYEHUHM U O€30MacHOM
VCIIOJIb30BAHUM BAKHEWIMX HEOPraHWYECKUX W OPraHMYECKHUX

BEIIECTB B OBITY U IPAKTUYECKON NEITEILHOCTH YETIOBEKA
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1.3

ChopMUpOBaHHOCTh YMEHMH BBISIBIISATh XapaKTEpHbIE MPU3HAKU
NOHATHM,  yCTAHABIMBATH HUX  B3aUMOCBSA3b,  HCIOJIB30BATH
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHCAHUM COCTABa, CTPOEHUS
Y IIPEBPAIICHUN OPTaHUYECKUX COETUHEHNN

1.4

CdopMHUpPOBaHHOCTh YMEHUM UCITOJIH30BATh XUMHUYCCKYIO CUMBOJIUKY
IS COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIleHHON) (OpMyJT OpPraHWYECKUX BEIIECTB U ypaBHECHHM
XUMHUYECKUX  PEaKIuW,  M3rOTaBJIMBAaThb  MOJEIM  MOJIEKYI
OpPraHMYeCKUX BEIIECTB [JIs1 WUIIOCTPAlMM HX XUMHYECKOTO
Y POCTPAHCTBEHHOT'O CTPOEHUSI

1.5

ChopmMupoBaHHOCTh YMEHWW YCTAHABIIMBATh MPUHAJJIC)KHOCTh
W3YYCHHBIX OPraHWMYECKUX BEIIECTB MO WX COCTAaBY M CTPOCHUIO
K OIpeAeTIeHHOMY KJaccy (Tpynme) coequHeHHil (YriaeBOAOpOIbI,
KHUCJIOPOJ M a30TCO/ACP)KAIUE COCTUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMsI), JaBaTh WM Ha3BaHHWS [0 CHCTEMaTHYECKON
Homenknatrype (IUPAC)

1.5

ChopMHUPOBAaHHOCTh YMEHUSI OMPENESATh BUJBl XUMHUYECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSX (OMHAPHBIC U KPATHBIC)

1.6

ChopMUpOBAaHHOCTb yMEHHUSI MPUMEHSTH: IOJOXKEHUS TEOpUHU
CTpOoeHUsl opraHnyeckux BemectB A.M. byriepoBa st 00bsiICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXPaHEHHS MacChl BELIECTB

VYriesomoponsl.  Kucmopomcomepikamue W a30TCOIEPIKAITUC
OpPraHWYEeCKUe COSTMHCHUS. BHICOKOMOJIEKYIISIPHBIC COSAMHCHHS

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBUAIBHBIC Ha3BAHUS
OT/ICJIbHBIX OPraHUYEeCKUX BEHIECTB (ITUJIEH, MPOMUJIEH, AIETUJIEH,
ATUJICHTIINKONb, TIUIEPUH, (HEeHON, (OpMaTBIACTHII, aleTaIbICTH I,
MypaBbHHasi KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHUCIIOTA,
CTeaprHOBasl KHCIOTa, TJIIOK03a, (PpyKTO3a, Kpaxman, IeJUI003a,
TJIMITUH)

2.2

ChopMHUpPOBAaHHOCTH YMEHHMM XapaKTEepU30BaTh COCTaB, CTPOCHHE,
bu3MYecKre WU XMMHUYECKHUE CBOMCTBA TUIHYHBIX MpeACcTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, JTUJICH,
NpONWIEH, aneTuieH, OyraaueH-1,3, merunOyraguen-1,3, OeHzodn,
METaHOJI, 3TAHOJI, STUJICHIJINKOJb, TJIUIEPUH, (EHOJ, aleTaabIAeTHI,
MypaBbUHAsI U YKCYCHas KHCIIOTHI, TJIIOKO3a, Kpaxmal, LeJIIrJ03a,

AMUHOYKCYCHasl KUCJIOTA)
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2.3

ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TE€HETUYECKYIO CBSA3b
MEXKIYy TUIOUYHBIMU  MPEACTABUTEISIMU  Pa3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB ypaBHEHUSAMU COOTBETCTBYIOIIHNX
XUMUUYECKUX PEAKIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupoBaHHOCT, ~ yMEHHS  XapaKTepU30BaThb  HMCTOYHHUKHU
YIIEBOJAOPOITHOTO ChIPbsi (HEPTh, MPUPOJHBIN a3, Yrojib), CIIOCOOBI
UX TepepadOTKu U  TPAKTUYECKOE TPUMEHEHHE MPOIYKTOB
nepepaboTKu

XUMUS U KU3Hb. PacyeTsl

3.1

ChopMupoBaHHOCTh YMEHHI BIIAJIETh CUCTEMON 3HaHUI 00 OCHOBHBIX
METO/Iax HayYHOr0 MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MIPU U3y4EHUU
BEUIECTB M XUMHYECKUX SIBIIEHUW (HAOIIOJeHuEe, HU3MEPEHHUE,
SKCHEPUMEHT,  MOJCIUPOBAHUE),  MCIOJIb30BATh  CHUCTEMHBIE
XUMUYECKAE 3HAHUS [JIsI TPUHATHS PEMICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIECTBAMU U UX TPUMEHEHUEM

3.2

ChopMupoBaHHOCT, yMEHHMI COOJIO/IaTh TIPaBHJIA TOJIL30BAHUS
XUMUYECKON MOCy/IoM U JIabopaTOPHBIM OOOpYJOBaHUEM, a TaKKe
IpaBUIia OOpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBITIOJIHITH XUMUYECKUN
HKCHEPUMEHT (mpeBpallieHus OpraHUYECKUX BEILIECTB
IpU HarpeBaHUU, IOJYyYECHHE JTWICHA W HM3YUYEHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMY OPTaHNYECKUX BEIIECTB, JcHATypaIvs OeIKOB
Py HarpeBaHWM, IIBETHBIE pEAKIMU OETKOB) B COOTBETCTBHH
C MpaBWJIaMU TEXHUKU 0€30MacHOCTH MPU OOPALICHUH C BEIIECTBAMHU
U J1a00OpaTOpHBIM  O00OPYAOBaHUEM; IMPEACTABIATh PE3YNbTAThl
XUMHUYECKOTO JKcliepuMeHTa B  (GopMe 3alucud  ypaBHEHHM
COOTBETCTBYIOIIUX peakiuid v (HOpMYIHPOBATH BBIBOJLI HAa OCHOBE
3TUX PE3YJIbTATOB

3.4

CdhopMHpOBaHHOCTH YMEHUH MIPOBOJIUTH BBIUMCIICHUS
M0 XUMHYECKUM YpaBHEHUSIM (Macchl, o00beMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIM MPOAYKTOB
peaxiun)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU AHaJIM3UPOBATH
XUMUYECKYI0 HMH(OpMAIUIO, TMOJYy4aeMYI0 M3 pa3HbIX HCTOYHUKOB

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

CdopmMupoBaHHOCTh yMEHHM COOJIOJATh TMpaBUjiia SKOJOTHYECKU
1e1eco00pa3Horo MOBENECHHUS B OBITY U TPYIOBOM JEATEIbHOCTH
B IIEJISIX COXPAHEHHUs CBOETO 3/I0POBbSl U OKPYXKAIOUIEH MPUPOIHOM
CpeIlbl, OCO3HAaBaTh OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPraHU3MBI
OTIPE/ICIICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMBICI MTOKa3aTelIs
IIIK  (mpemenbHO  JONMYCTUMOM — KOHIIGHTpAIUMW),  TIOSCHSTH
Ha MpUMepax CrocoObl YMEHBIIICHUS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKa

IIpoBepsiemble 3J1IeMEHTbI CONEPKAHMS

Kon

[IpoBepsieMbIl AJIEMEHT COAEPKAHUS

1

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

1.1

[Ipenmer OpraHNYeCKOM XUMUHU: €€ BOSHHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
B IIOJIy4CHUM HOBBIX BEUIECTB W MaTepUHaloB. Teopus CTpOCHUS
oprannyeckux coeqnHeHur A.M. byriepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CtpykTypHble (HOpMYJIbl OPraHMYECKHX BEIIECTB. [ OMOJIOTHS, U30MEpPHS.
XuMuyeckasi CBsi3b B OPraHMYECKUX COCTUHEHUSX — OJUHAPHBIE U KPATHbBIC
cBsi3u. [IpeacraBienue o kiaccuukauym OpraHUYeCKUX BEIIECTB

1.3

Homenkiarypa OPraHUYEeCKUX COEMHEHUI (cucremaruueckas)
M TPUBHAIbHBIE HA3BaHUS BAXHEUMIIMX NPEACTABUTEIIECH  KJIACCOB
OpPraHUYECKUX BELIECCTB

Yraerogopoabl

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHN pAn. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTENH AIKAHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuy 3aMeUIEHMs] M TOPEHUs), HAXOXKACHHE B IPHUPOJE, MOTyYEHUE
U IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U IPOIWIECH —
MPOCTEHIINE MTPEICTABUTEH AIKEHOB: (PU3NUECKUE U XUMUYECKIE CBOWCTBA
(peakuu THAPUPOBAHHUS, TaJOr€HUPOBAHMS, THApATAllUU, OKHCIIECHHUS
Y TIOJIMMEPU3allin ), OITYYEHUE U IPUMEHEHUE

2.3

Ankaauensl: Oyraguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHe  CBoicTBa  (peakumss  moiauMmepusaiuu).  I[lomydenue
CUHTETUYECKOTO KayuyKa U pEe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHsS, TOMOJIOTMUECKHH psI.
ALleTWIIEH — NOPOCTEUIINNA NPEICTABUTENb AJIKHMHOB: COCTaB, CTPOCHHUE,
buznueckue W XUMUYECKHE CBOWCTBA (peakuuu TUIPUPOBAHUS,
raJIOr€HUPOBAHUS, TUAPATALIMU, TOPEHHUS] ), TIOTYYEHUE U IPUMEHEHNE
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2.5

Apenbl. beHzon: cocras, cTpoeHue, GU3NUECKHUE U XUMUYECKHAE CBOWCTBA
(peakuuu rajoreHUPOBAHMS M HUTPOBAHUS), MOJyYEHHUE U TNPUMEHEHUE.
Tonyon: cocras, cTpoeHue, PuU3nyecKrue U XMMUYECKUE CBOUCTBA (PeaKIuu
raJIOreHUPOBAHUS U HUTPOBAHUSA ), OJTydE€HUE U TpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUecKasi CBs3b MEXAY YIJIEBOJOPOJAMHU, MPUHAIJIEKAIIUMU
K pa3JIMuHbIM KJlaccam

2.6

IIpupoaHble MCTOYHUKHU YIIIEBOAOPOIAOB. lIpUpOmHBIM ra3 W MOIYyTHBIE
Hedranple Ta3pl. HedTh u ee mpoucxoxaenue. Crocodbl mepepaboTku
He(TU: MEPEroHKa, KPEKUHT (TEPMUUYECKUN, KATATUTUUYECKU), MUPOIIU3.
[IponykTel mepepabOTKM HEPTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yroiib U POJYKTHI €ro nepepadboTKu

KHCHOpO,Z[CO,Z[Cp}KaHH/Ie OpPTraHU4YCCKNEC COCAUHCHUS

3.1

[IpenenbHble OIHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTPOECHHE,
busnyeckue U XUMUYECKUE CBOMCTBA (PEaKlUU ¢ aKTUBHBIMU METaJUIaMU,
raJlor€HOBOA0POJIaMH, TOpEHUE), IpUMeHEHNE. BoopogHbIE CBS3U MEXTY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeETaHoJa M 3TaHOJIA Ha OPraHu3M
4esioBeKa. MHOroaTOMHBIE CIIMPTHI. DTUJICHIVIMKOJIb U TIIULEPHUH: CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (B3aMMOJCIHCTBHE CO ILIEIOYHBIMU
MeTallaM{, Ka4eCTBEHHAsl peaKIiusl Ha MHOI0aTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHue rauuepruHa u 3TUICHTIMKOIIS

3.2

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

3.3

Anpnieruibl U KeTOHbL. @opMaliblieTU[l, aueTalbIeruj: CTPOCHUE,
buznueckue W XUMUYECKHE  CBOWCTBA  (pEakmWM  OKUCIICHUS
Y BOCCTAHOBJICHUSI, KAUECTBEHHBIEC PEAKIIMH ), TOJIyYeHHE U IPUMEHEHNE

3.4

OnHOOCHOBHBIE  MpeneNibHbIe  KapOOHOBBIE  KHUCIOTHL. ~ MypaBbuHas
U YKCYCHasi KHUCJOTBI: CTPOCHHE, (PU3UUYECKHME U XMMHUYECKHE CBOMCTBA
(cBoliCcTBA, O0OLIME [T KJIacca KMCIIOT, Peaklius dTepU(UKALINN), TOJTyYEHUE
u npumeHenue. CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK IMPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JIEHCTBHE

3.5

Cnoxuble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJOT. ['maponu3
cinoxHbix 3¢upoB. Kupsl. ['maponus >xupoB. IlpuMeHeHue KUPOB.
buonornueckas posib )KUPOB

3.6

YriaeBobl: cocTaB, Kiaccupukanusg  yrjiaeBogoB  (MOHO-,  JH-
U nonucaxapuibl). ['7oko3a — MpOCTEUIUH MOHOCAXapul: OCOOCHHOCTH
CTPOCHUS  MOJIEKYJIBL, dbu3uyeckue W XHMHYECKHE  CBOMCTBa
(B3aumoneiictBue ¢ rtuapokcugom Menu (II), okucienue aMMuadyHBIM
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pactBopoM okcuma cepedpa (I), BoccTaHoBiieHHEe, OpOXKEHWE TIFOKO3bI),
HaXOXJCHUE B MPUPOJIE, MPUMEHEHHE, Ononornueckas poib. DOTOCUHTE3.
®pykTo3a Kak H30Mep TIoKo3bl. Kpaxman u 1emiono3a Kak MpupoaHbIe
nosimMepsl. CTpoeHUe Kpaxmalia U 1EesuTi0J103bl. DU3nYecKne U XUMUYECKU €
CBOICTBa Kpaxmasa (TUIpOJin3, KaueCTBEHHAsI PEAKIUs C MOAOM)

4 A3oTcoaepxaliyre OpraHuueCcKUe COEUHEHUS
4.1 | AMMHOKHUCIOTHI Kak aMm(pOTepHble Oprannueckue coequuenus. Ousnueckue
U XHMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpUMEpe TIJIMLMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenrmuasl
4.2 | benku Kak NPUPOJIHBIE BBICOKOMOJIEKYJSIpDHBIE coeAuHEHUs. IlepBuuHas,
BTOPUYHASA U TPETUYHAS CTPYKTYpa OENKOB. XUMUYECKUE CBOMCTBA OEIKOB:
THJIPOJIN3, IEHATYypaIlHsl, KAUeCTBEHHBIE PEAKIINK Ha OENIKH
) BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS
5.1 OCHOBHBIE TIOHATHUSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COCMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUN, CPEIHS
MoJIeKyJsipHas Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJIMMEPU3ALIMS U TOJTUKOHACHC AU
5.2 OKCINEPUMEHTAIHBIE METOJIbl M3YYEHMsI BEIIECTB M MX IPEBpAIICHUI:

O3HAKOMJIEHHE ¢ oOpa3uamMu NPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
racTMacc, KaydyykoB. [losydeHne CHHTeTUYECKOro KayuyyKa U Pe3uHbI
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IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

NPOrpaMMbl

Kon
MIPOBEPSEMOT0
pe3yibTara

[TpoBepsieMble TpeIMETHBIE PE3YJIHTaTHl OCBOSHUS OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBl CPeTHETO 0011ero 00pa3oBaHus

1

TeopeTnueckrne OCHOBBI XUMHUU

1.1

Brnagenue cucreMom XUMHWYECKHX 3HAHUW, KOTOpas BKJFOYAET:
OCHOBOIIOJIAraloIue IMOHATHSA  (XMMHYECKHMH  DJIEMEHT, aToM,
3JIEKTPOHHAs 000J0YKa aTroMma, S-, P-, d-3JIeKTPOHHBIE OpPOUTAIIH
aTOMOB, HOH, MOJIEKYyJa, BaJl€HTHOCTb, 3JEKTPOOTPULIATEIBLHOCTD,
CTENEHb  OKHUCJIEHHUS, XUMHUYECKas CBA3b, MOJb, MOJSIpHas
Macca, MOJISIPHBIA O00BEM, KPHUCTAUIMYECKAsl PpEIIeTKa, THIIBI
XUMHUUYECKUX PEaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 3K30-
U DHIOTCPMHUYECKHE, PEaKIMd HOHHOTO OOMEHAa), pacTBOp,
BJIEKTPOJIUTHI, HEIJEKTPOJMUTHI, SJICKTPOJIUTUYECKAS IUCCOLMALINA,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XWUMHYECKOW PEaAKIIUH,
XUMHUYECKOE  PABHOBECHE); TEOPUM U 3aKOHBI  (Teopus
ANEKTPOJIMTHYECKOW  JTHCCOLIMALINH, Ilepyonnueckui  3aKOH
JI.. MenneneeBa, 3aKOH COXpPAHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHH,  (PAKTOJIOTHYECKHE  CBEACHUS
O CBOMCTBaX, COCTaBe, MOJIYyYEHUH U O€30MacHOM HCIOIb30BAHUM
BAXHEHIITNX HEOPraHWYECKUX BEIIECTB B OBITY MW TPAKTHYCCKOU
JIeSITeIbHOCTH YEJI0BEKa

1.2

ChopMuUpOBaHHOCT, YMEHHMU BBISBISATH XapaKTEpHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YUEHHBIX MOHSTHUH, MPUMEHSATH COOTBETCTBYIOIIKE
MOHATUS TIPU OMNUCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEILIECTB U WX MPEBPAILCHUN; BBISIBISATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUM C MOHATUSIMU W TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-
Hay4YHBIX MIPEIMETOB

1.3

Brnanenue OCHOBHBIMHM METOJaMH HAyYHOTO TIO3HAHWS BEIIECTB
U XUMUYECKHX SIBICHHM (HaONoIeHne, M3MEpEeHUe, SKCIEPUMEHT,
MOJICIUPOBAHHUE)

1.4

CdopmMupoBaHHOCTh yYMEHHMI OMpPENENsATh BaJCHTHOCTb U CTENEHb
OKHUCJIEHHMSI XMMHMYECKHX 3JEMEHTOB B COCIMHEHHSIX Pa3IUYHOIO
cocTaBa, BHJ XHUMHYECKOM CBSI3M  (KOBAJICHTHAas, HOHHAas,
MeTaNIn4YeCcKas, BOJOPOAHAs) B COEUHEHUSX, TUIl KPUCTAJUTMYECKON
pELIETKH KOHKPETHOrO BELIECTBa (aTOMHAasi, MOJIEKYJsipHasi, HOHHas,
MeTaNInYeCcKas)
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1.5

ChopMupoBaHHOCTH YMEHHI OINpPENeNsiTh XapaKkTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUN

1.6

CpopMHUpOBAaHHOCTh  yMEHUSI  KJIACCH(UIMPOBATh XUMUUYECKHE
PEaKIUU IO Pa3IMUYHBIM ITPU3HAKAM (YHCITYy M COCTaBY Pearupyronimx
BCIIIECTB, TEIUIOBOMY 3((dEKTy peakIuu, W3MEHCHHIO CTCICHEH
OKHCJICHHMSI ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAKIUH,  y4acCTHIO
KaTajM3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTABJISITH YpPaBHEHUS PEaKIIMM
pa3JIMYHBIX THUIOB, ITOJHBIE M COKPAILCHHBIE YPAaBHEHUS pPEaKUUU
MOHHOTO OOMEHA, YYUTBHIBAS YCIOBHUS, IPU KOTOPHIX I3TH PEAKLIUU YT
JI0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHUHN TPOBOJAUTH PEAKIINH, TOATBEPIKIAIOLINE
KAUEeCTBEHHBI COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCT, YMEHUM PACKPBIBATH CYHTHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHi

1.10

ChopMHUPOBAaHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOM PEeaKIuM OT Pa3IuIHbIX (PAKTOPOB

1.11

ChopMHUpPOBAaHHOCT YMEHHMM OOBSCHATH XapakTep CMEUICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpusniun Jle HlaTenne)

O6HI8,SI N HCOPraHM4YCCKasa XUuMMU

2.1

CdopMupoBaHHOCT YMEHHUN pacKpbiBaTh cMmbica [leproanueckoro
3aKOHa J.N. MenneneeBa 51 JEMOHCTPUPOBATh €ro
CHUCTEMATHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO U  IPOTHOCTHYECKYIO

byHKIIAN

2.2

CpopMupOBaHHOCTh ~ YMEHHMIl  XapaKTEpHU30BaThb  SJIEKTPOHHOE
CTPOCHHME aTOMOB XHMHUYECKHMX JJIeMEHTOB 1 — 4 mnepuonos
[Tepuonnueckor cucteMbl XuMudecknx 3neMeHToB .M. MeHeneena,
UCTOJB3Yys  TOHATHA  «S-, P-, J-3JCKTpOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHWYECKUX DJIEMEHTOB M WX COCIUHEHHUH IO Tepuoiam
u rpynnaMm llepmoamyeckoml CHCTEMBI XUMHWYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa
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2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBAThH) OOIIHE
XUMHAYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIECTBOBAHUE T€HETUUECKOUN CBA3U MEXKIY
HEOpPraHWYE€CKUMH  BEIIECTBAMH C  IIOMOIIBID  YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIAMA

2.4

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

2.5

ChopMHpOBaHHOCTH YMEHUI MCIIOIB30BAaTh XUMHUUECKYIO CHMBOJIUKY
JUIA  COCTaBJeHHMsT (OpPMYNT BEIIECTB M YPAaBHEHHUH XHMHYECKUX
peakuuii, cucreMarnyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie
HA3BaHMsS OTHAEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Tras,
VIJIEKUCHBIM a3, aMMHakK, TalleHas W3BECTb, HEramieHas W3BECTD,
NUTHEBAS CO/Q, MUPUT U APYTHUE)

2.6

ChopMupoBaHHOCT, YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEHICCTB  Pa3JIUYHBIX
KJIACCOB, MOJITBEPXKIATh CYIIECTBOBAHHE T€HETUUECKOU CBSI3U MEXKIY
HEOPTraHWYECKUMU  BEIMIECTBAMH  C  TIOMOIIBIO  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUECKUX PEAKITHMA

2.7

ChopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBITIOJIHITH XUMUYECKUN
AKCIIEpUMEHT (pa3ioKeHHUE MEePOKCUJIa BOJOpOAa B MPUCYTCTBUU
KaTaau3aTopa, OnpeesieHue Cpellbl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAILHOTO HWHJUKATOPA, BIUSHUE pPa3IMYHbIX (PaKTOpOB
HAa CKOPOCTh XUMHUYECKOW pEakiliy, peakluu HOHHOTO OOMeHa,
Ka4eCTBEHHbIE PEaKIMH Ha Cyab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
HA KaTUOH aMMOHMUS, PELIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 110 TEMaM
«Metamnb» u «HemeTamib») B COOTBETCTBUU C ITPaBUJIAMHU TEXHUKHU
0€30MacHOCTU TpU OOpalleHuu C BellecTBaMH M J1a00paTOpHBIM
000py/10BaHUEM; IPEACTABIATh pE3yaBTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB

2.8

ChopMupoBaHHOCT, yMEHHMI COOJIO/IaTh TIPaBHJIA TOJIL30BAHUS
XUMUYECKON MOoCy/Iod U J1abOpaTOpPHBIM O0OPYIOBAaHUEM, a TaKXKe
IpaBUIIa OOpaIIeHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU
10 BBIMIOJHEHUIO Ja00PaTOPHBIX XUMUUECKUX OMBITOB

2.9

ChopMUpOBaHHOCTh ~ YMEHUH  XapaKTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAILME B OCHOBE ITPOMBIIUICHHOI'O NOJIYYEHUsI CEPHON
KHCIIOTBI, aMMHaKa, a Takxke CPOPMHUPOBAHHOCTb MPEICTABICHUM
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00 0oOmuMX HAayYHBIX MPUHINAMAX ¥ OSKOJOTHYECKHUX TMpodIemMax
XUMHUYECKOr0 ITPOU3BOACTBA

XUMHUS U )KU3Hb. PacyeTsl

3.1

ChopMHUPOBAaHHOCTH TPEACTABICHUNA O XMMUYECKOM COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, pPOJIU XUMUHM B TO3HAHUU
SIBJICHUW TPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUTSL peIIeHUsI IPAKTUYECKUX 3a/a4 U IKOJOTUYECKH 0OOCHOBAHHOTO
OTHOIIIEHHS K CBOEMY 3/I0POBbIO U MPUPOJTHOM Cpesie

3.2

CdhopMupoBaHHOCTB YMEHUM KPUTUYECKU aHAJIN3UPOBATH
XUMHUYECKYI0 HH(OpMaIUIO, MOTY4aeMYI W3 Pa3HBIX HCTOYHHUKOB
(cpeacTBa MaccoBO KOMMYHUKaIMK, ceTh IHTEpHET 1 qpyrue)

3.3

ChopMUpOBaHHOCTh yYMEHHUH COOJIIOJATh IpaBUJIA HKOJIOTHYECKU
1es1ecO00pa3HOro MOBEAECHUS B OBITY W TPYIOBOH JeSTEIbHOCTH
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS M OKPYKAIOLIEH IMPUPOIHOU
Cpensl

3.4

Oco3HaBaTh OMACHOCTh BO3JECHCTBHS HA JKUBBIE OpPraHU3MBbI
ONPENIETICHHBIX BEIIECTB, MOHUMas cMbIci nokasarens 1K, noscHATs
Ha MpUMepax crocoObl YMEHBILIEHUS U TPEIOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTAHU3M YEJIOBEKa

3.5

CdhopMHpOBaHHOCTH YMEHUH MPOBOJIUTH BBIUMCJICHUS
C HUCTIOJb30BAHUEM TOHSTHUS «MAcCOBasi 10JIsl BEILIECTBA B pacCTBOPEY,
00BEMHBIX OTHOIIEHHWM Ta30B MPU XUMHUYECKHUX PEAKIUIX, MAacCChl
BEIIECTBA MJIM 00BbEMa ra30B MO U3BECTHOMY KOJHMYECTBY BEIESCTBA,
Macce Wi 00BEeMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
TermIoBoro 3¢ deKkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEILECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMbIl AJIEMEHT COACPKAHUS
1 Teopernyeckue OCHOBBI XUMHH
1.1 | Xumuueckuil smeMeHT. AToM. Sapo aroMa, HW30TOMNBL. JIEKTPOHHAs

000JI0YKa. DHEPreTUYecKre YypOBHU, IMOIAYPOBHU. ATOMHBIE OpOUTAIH,
S-,  p-, d-anementhl. OCOOEGHHOCTH  paclpeieiCHUs  DICKTPOHOB
no opOuTamsiM B aTOMax »JJIEMEHTOB TIEPBBIX YETBIPEX IEPHOIOB.
DneKTpoHHAsI KOH(PUTypalus aTOMOB
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1.2

[lepuonnueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. Cps3p nepuoauyeckoro 3akoHa u llepmomnueckoit
cuctemMbl xumuueckux isnemMeHTtoB J[.M. MeHnneneeBa ¢ COBpPEMEHHOM
TEOpUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
o rpynmnam u nepuojaaM. 3Ha4eHHe NEePUOAUYECKOro 3aKOHa B Pa3BUTHH
HayKU

1.3

CtpoeHue BeliecTBa. XHMHUYECKas CBsI3b. BHJBl XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TIOJISIpHAs, MOHHAs, MeTajuinueckasi). VoHbI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHKs KOBAJICHTHOM XMMUYECKOM
cBs3U (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). BogopoaHas cBs3b

1.4

BajieHTHOCTh. DAEKTPOOTPULIATENHHOCTh. CTETIEHh OKUCIECHUS

1.5

BemectBa MONEKYJISIPHOTO W HEMOJEKYJISAPHOIO CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BeIECTBA. [HUIMbl KPUCTAUIMUECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBAa BEHIECTB OT THUMNA KPUCTAUIMUECKOW PpEIIETKH.
[lonsiTe O aucCHEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOUJIHBIE PaCTBOPHI.
MaccoBasi 107151 BELIECTBA B PaCTBOPE

1.6

Knaccudukarus HEOPraHU4YECKUX COEAMHEHHU. Homenknarypa
HEOPraHUYECKUX BEUIECTB

1.7

XuMu4deckas peakuusi. Knaccudukarus XUMHYECKUX peaKIuin
B HEOPraHWYECKONW M OPraHMYeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl
BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAILICHUS HEPTUM NPU XUMHUUYECKHX
PEAKIUAX

1.8

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB

1.9

O6parumble peaknuu. XuMu4deckoe paBHoBecue. MDakTopbl, BIMSIONINE
Ha COCTOsIHME Xumuueckoro pasHoBecus. [Ipunnun Jle [larense

1.10

Onextponutuueckas aucconuanus. CuiibHble W cHa0bIE AJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEUIECTB: KHUCHAs, HEUTpajbHas, LIEIOYHAs.
Peakiiuu nonnoro oomeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pC€akunu

HGOpFaHI/I‘leCKaSI XUMUA

2.1

Hemeramnsl. Ilonoxxenne HemeramwioB B llepuoguueckoil cucreme
xumuueckux oanemeHTtoB J[.M. MenaeneeBa M 0OCOOCHHOCTH CTPOCHHS
aToMoB. (DH3MYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriaeposa)
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2.2

XUMHUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriaepoga W KpPEeMHHS) HM HUX COCIMHEHUU (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KHUCIOT, BOJOPOIHBIX coenuHeHui). Ilpumenenue
BOKHEHUIIIMX HEMETAVIOB U UX COCTMHEHUM

2.3

Meramibl. [lonoxenne mertaioB B [lepruoanueckor CUCTEME XUMHYECKUX
anemernToB J[.MI. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX
o0osioyek aromMoB MeTawioB. OOmue (u3nyeckue CBOMCTBA METAJUIOB.
CmiaBbl METAJLIOB. DJIEKTPOXUMHUYECKUN Pl HAPSIKEHUH METAILIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATpUM, KaJIUM, KaJdbIIMi,
MarHui, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, Mellb) U uX coenuHennit. Oomme
CIIOCOOBI TTOJTydeHUST METaTOB. [IprMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4YCCKHX BCIICCTB, IMpUHAJICKAITHUX
K pa3/IM9YHbIM KJIaCCaM

XUMUA U KU3Hb

3.1

Ponp xumum B obecrieueHnmn BKOHOFHqGCKOﬁ, 3H€pF€TI/I‘IeCKOI>i )41 HI/IHleBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTUU MCIOUIIUHBI. [lonsatue o HAaY4YHBIX MCTOAAX
IIO3HAaHUA BEIICCTB U XUMHUYCCKHUX pCaKHI/If/i

3.2

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIUICHHOTO
IIOJIYYEHUs] BOKHEUIINX BEIIECTB. YeIOBEK B MUpPE BEILIECTB U MATEPUAIIOB:
BAKHEWIIIME CTPOUTENIBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MaTEpHUabl,
KpPAacKH, CTEKJIO, KEPAMHUKA, MAaTEpUabl I JIEKTPOHUKH, HAHOMATEPUAJIbL,
OpPraHMYECKUE U MUHEPATIbHBIE YI00OpEHUS

3.3

XumMus u 3J0pPpOBLEC UYCIOBCKA: IIpaBujia HCIIOJB30BaAHUA JICKAPCTBCHHBIX
mpernaparoB, IIpaBHJIa 0e30MacHOI0 MCIIOJb30BaHUS mpenaparoB OBITOBOM
XHUMHHU B HOBCGﬂHeBHOﬁ KHN3HHU
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