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OenepanbHas pabodas mporpaMma 1Mo ydeOHomy mnpeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas o0OnacTh «EcTecTBeHHO-HayuHble MOpEeIMEThI») (Haiee
COOTBETCTBEHHO — IIPOrpaMMa M0 XUMHUH, XUMHS) BKITFOYACT MOSICHUTEIBHYIO 3aIlHCKY,
coJiep)kaHue O0y4YeHUsl, TUIAHUPYEMbIEC PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI M0 XUMUH,
TUIAHUPYEMbIC PE3yibTaThl, TEMATHUECKOE TUTAHMPOBAHWE, MEpeUeHb (KoaupukraTop)
pacmpeielICHHBIX 10 KJIaccaM TPOBEPsEMBbIX TpeOOBaHWUH K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs U DJIEMEHTOB
COJIEPKaHUS 110 XUMUH.

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

Copepxanue o00y4yeHUsI PACKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOPHIC
npeaaraloTcs i 00s13aTeTbHOr0 M3Y4YeHHUsS] B KaXJOM KJIacC€ Ha YPOBHE CPEIHETO
o01iero oopa3oBaHuUs.

[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
opranuzanusix Pocculickoit ®@enepannu, peann3yrolnX OCHOBHBIE O0pa30BaTENIbHbBIC
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 COCTaBWJIM
koHUentyanpbHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —ILENEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMU TIporpaMMa Mo XuMuu (0a30BBIMf
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpIKAHUE,
OIpe/ieNIsieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEePUCTUKU Ha KaXKJOM 3Tarie
W3y4eHUs TMpeaMeTa, MPeayCMaTpUBAaEeT MPUHIMIBI CTPYKTYPUPOBAHUS COAEp KaHUS
U pacipeiesieHHs ero Mo Kjaccam, OCHOBHBIM pa3jieiaM U TeEMaM Kypca;
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JaeT MPUMEPHOE pachpejielieHue Y4eOHBIX 4acoB MO TEMATHYECKUM pasieliaMm,
PEKOMEHIyeT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HW3YYEHHUS OTAENBHBIX TEM Kypca
C Y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPSAMETHBIX CBSI3EH, JIOTUKH YI4eOHOTO TIpoIiecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaronuxcst 10 — 11 kiaccos;

AT METOJMYECKYI0 HWHTEPIPETAlMI0 Iee HM3y4eHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IIPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COZepKATENbHON XapaKTePUCTHKHU TUIAHUPYEMBIX pPEe3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX,  TMPEAMETHBIX), OCHOBHBIX BHIOB  Y4COHO-ITO3HABATEIILHON
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
HA3BaHHBIM TIO3UIMSAM B TMPOTrpaMMe IO XUMHH COOJIIO/IeHA TIPEeEeMCTBEHHOCTh
c ¢denepanpbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro OOpa3OBaHUS IO XUMUH
(s 89 xnaccoB 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
OTHOCHUTEJIbHO BO3MOXXHOCTH BBIOOpa BapUaTUBHOW COCTABISIONIEH COJEpKaHUS
IpeIMeTa JOMOIHUTENIBHO K 00513aTeNbHOM (MHBApUAHTHOM ) YaCTH €T0 COACPIKAHUS.

XrUMHUECKOe O0pa3oBaHUE, MOJYyYaeMO€ BBITYCKHHUKaMH 0O0I1e00pa3oBaTeIbHOM
OpraHu3allii, SBISIETCS HEOThEMJIEeMOM YacThl0 HMX OOpa30BaHHOCTH M CIYXHUT
3aBEPIIAIONIUM ITAlOM PEaTU3allMi Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX I[EJOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHms. KirodueBbie
IIEHHOCTH KAacCalOTCs TITO3HAHMS 3aKOHOB NPHUPOABI, (OPMHPOBAHUS MHPOBO33PCHUS
U OOmIei KylIbTYphl YENOBEKa, a TaKKe SKOJIOTMYECKd OOOCHOBAHHOTO OTHOIICHHS
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
N0 XUMHHM C Y4E€TOM CHeuu(PUKH HAyKUu XHMHH, €€ 3HAY€HHUs B MO3HAHWUU 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 comepkaHusi mpeaMeTa «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
pPallMOHAILHOTO HAyYHOTO MBIIIJICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEACTAaBICHUS
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
00JacTSIMU TPUMEHEHUS.
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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 JPYTMMH €CTECTBEHHBIMU HayKaMu, XUMUS CTalla
HEOTHEMJIEMON YacThl0 MHUPOBON KYJIbTYpPbl, HEOOXOIWMBIM YCIOBHUEM YCIEIIHOTO
TpyJa M )KM3HU KaKJ0r0 4jieHa O0IIecTBa.

B cooTBeTcTBHM ¢ 00UTUMU TIEISIMU U TPUHITUTIAME CPEAHET0 00IIero 00pa3oBaHUs
comepkanue mpeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb HU3YYCHHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJITOTOBKY OOYJarOIINXCs,
HEOOXOMMYI0O UM [IJIi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHSI B KHU3Hb COIIMYyMa, MPOJAOLKEHHUS 0O0pa30BaHHS B PA3IMUYHBIX O0NACTIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasIoIMMHU MPeAMETa « XUMUSD SIBISIIOTCS 0a30BbIe Kypchl — «OpraHuyeckas
xuMus» U «O01Iast 1 HeopraHU4ecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUsI
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPraHWYEeCKOU
XUMHUM (C BKJIIOYEHHEM 3HAHUW U3 O0OIedl XWMHUM) U OpPraHUYEeCKOM XUMHH.
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 3HAHUI Ha ONPEEICHHBIX TEOPETUUECKUX YPOBHIX. B Kypce
OpPraHMYECKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHMUECKOW TEOpUU
CTPOEHHUSI OPraHMYECKUX COCIUHECHHH, a TakKe Ha YPOBHE CTEPEOXMMUUYECKUX
Y DJIEKTPOHHBIX MPECTaBICHUIN O CTpoeHUU BenecTB. CBefieHus1 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOMOB 10 CIOXKHBIX OMOJIOTHUECKH
aKTHBHBIX COEAUWHEHHU. B Kypce OpraHM4eckoM XUMHH [OJY4YarOT Pa3BUTHE
chopMUpOBaHHBIE HA YypPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEPBOHAYATHHBIC
MPEJICTABIICHUS O XWMHUYECKOW CBS3MU, KJIACCHU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
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
CBEJICHUSI O BEILIECTBAX 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 —
0T 0000IIIArOIIEH 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.

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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COJIEpKaHUs, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U MPUKIIAJHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MIOHUMAaHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU HayKaMU, pacKpbIBalOT €€
pOJb B NO3HABAaTEIbHOM M MPAKTUYECKOM JESITENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTUUECKUX
NPWIOKEHU XHUMUHM, TOMOTalOT BBINYCKHUKY OpPUEHTHUPOBATHCA B OOILECTBEHHO
Y JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBA3aHHBIX C XUMUEWU, KPUTUUECKH OCMBICIUBATh
UH(GOpPMAIUIO U IPUMEHSTDH €€ JUIsl IOTIOJIHEHUS 3HAaHUH, PEeleHUs] MHTEJUIEKTYyalbHbIX
U DKCHEPUMEHTAIbHBIX HCCIEN0BaTeNbCcKuX 3amad. CoaepkaHue y4eOHOro mpeamera
«XUMHS»  JAaHHOTO YPOBHS ~ M3YyYEHHUS OpPUEHTUPOBAaHO Ha  (OpMHUPOBaHUE
y oOydaroluxcs MHUPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMaHUS (PUIOCOPCKUX HACH,
TaKuX Kak: MaTepualbHOE EIMHCTBO HEOPraHWYECKOTO W OpPraHMYECKOro Mwupa,
OOYCJIOBJIEHHOCTh CBOWMCTB BEUIECTB KX COCTABOM M CTPOEHUEM, I[103HABAEMOCTh
MIPUPOJHBIX SBJICHUIN MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEYUN MEXKIY HOBBIMU
dakTaMl M TEOPETUYECKUMH MPEAINOChUIKAMHU, OCO3HAHUE POJIA XUMHUHU B PEIICHUU
IKOJIOTUYECKUX TMPOOJIeM, a Takke MpoOieM cOepexeHUs: IHEPreTUYECKUX PECYpPCOB,
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
npeaMeTra  npenycMarpuBaroT  (GOPMUPOBAHUE y OOYYaIOLIUXCS YHMBEPCAJIbHBIX
y4eOHBIX AEHCTBHI, UMEIOIUX 0a30BOE 3HAUECHUE JIJIs1 pa3JIMYHbBIX BUIOB JAESITEIbHOCTH:
pemieHust TpoOsieM, TOWCKA, aHalu3a W O00padOTKM HH(pOpPMAIUU, HEOOXOIUMBIX
JUIsL TIPUOOPETEHHs] ONbITa MPAKTUYECKOM M HCCIEeI0BAaTENIbCKON JeATeIbHOCTH,
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 LEeJNedl H3y4yeHus NpeIMeTa HalpaBJIE€HUEM NEPBOCTENEHHOMN
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
MOAXOA K ONPEACIICHUIO LIEJIE N3YYEHUS MTPEAMETA ABIISIETCS BIIOJIHE ONIPABIAaHHBIM.

['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 M pa3BUTHE MPEJICTaBICHUA O HAy4YHBIX METO/ax IO3HaHUs
BEIIECTB U XUMMUYECKUX peakUuid, HEOOXOAUMBIX Ui HNPHUOOpEeTEeHUs yMEHUM
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKHX SIBJICHHUI, UMEFOIINX MECTO B IPUPOJE,
B IPAKTUYECKOU U MOBCEITHEBHOMN KHU3HMU;

6
[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 106 ot 28.04.2026. McnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 6 us 59. CtpaHuua cosaaHa: 28.04.2026 17:51 =¥ TATAPCTAH



Denepanbhas pabodas nmporpamma | Xumust. 10—11 knaccst (6a30BbIit ypOBEHB)

pa3BUTHE YMEHHMI M CHOCOOOB JAEATENbHOCTH, CBA3aHHBIX C HaOIIOIEHUEM
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 COOTBETCTBMM C HOBBIMHU MPUOPUTETAMHU
B CHCTeMe cpeaHero obmero oopazoBanus. CeroaHs B IpenolaBaHud XUMMUN B OOJIbIIICH
CTETEH! OTAAETCS MPEANOYTCHNE MPAKTUIECKOW KOMIIOHEHTE COJEpKaHUs OOydeHus,
OPHEHTUPOBAHHON Ha TIOJTOTOBKY BBITYCKHHKa 00111€00pa3oBaTebHON OpraHU3aIlHH,
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 o510l cBA3M mpu u3ydyeHMH NpeaMeTa «XUMHs» JTOMHHHUPYIOLIEe 3HAYCHHE
npruoOpeTaroT Takue e U 33a4H, Kak:

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

(opMupoBaHUE y 00yUaIOIIUXCS KIFOYEBBIX HaBBIKOB (KJIHOUYEBBIX KOMIIETEHIU),
UMEIOIINX YHUBEPCAILHOE 3HAYCHUE MJISl Pa3TUYHBIX BUOB JIEATEIbHOCTH: PEIICHUS
npobyieM, TOMCKa, aHanmu3a U o0paboTku  WHPOpMAIUU, HEOOXOIUMBIX
JUIS IPUOOPETEHUS OIbITA eI TEIbHOCTH, 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 TIO3HABATEJILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN O0y4arolUXCsa: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE
3HAHUS MO0 XMMUU B COOTBETCTBUHM C JKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOIUH [Tl IOMCKA U aHaii3a y4eOHOW U HAy4HO-
HOMYJISIPHON HGOPMAIIMY XUMHYECKOTO COACPIKaHUS;

dopMUpOBaHUE W pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HaOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpHU IUJIAHUPOBAHMM U TPOBEACHUM XUMHUYECKOTO
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 HEOOXOAMMOCTH OEpeX HOro OTHOILIEHUS
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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Lenn wu 3agaun  u3ydeHUs MpeaMera «XHUMHS» MONY4YWId MOAPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B pasaene «llmaHupyemble pe3yapTaTbl 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 ooOmiero o0Opa3oBaHUs MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJHT B COCTaB MpEAMETHOMN 00macTu «EcTecTBEeHHO-HAyYHBIC TTPEIMETHIY.

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

8
[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 106 ot 28.04.2026. McnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 8 us 59. CtpaHuua cosaaHa: 28.04.2026 17:51 =¥ TATAPCTAH



Denepanbhas pabodas nmporpamma | Xumust. 10—11 knaccst (6a30BbIit ypOBEHB)

COJEPXXAHUE OBYYEHUA

10 KJTIACC

TeopeTnueckue 0CHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4eckol XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYCHUE
B TMOJYYCHUM HOBBIX BEIIECTB W MarepuaioB. Teopus CTPOEHUS OPraHUYECKUX
coenqunenni A.M. byrtnepoBa, ee OcHOBHbIE MOJIOKEeHUS. CTPYKTYpHBIE (OPMYIIBI
OpraHMuYecKux BemecTB. ['omosorusi, nzomepus. XuMHU4YeCKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3U.

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

OKCepUMEHTALHBIE METOABl M3YYCHHS BEIIECTB W WX IPEBPAIICHHIA:
O3HAKOMJICHHE C 00pasllaMyd OpraHMYeCKHX BEIIECTB M MaTepHallaMd Ha MX OCHOBE,
MOJICTTMPOBAHME MOJICKYJ OpraHWYEeCKHX BEIIECTB, HAONIIOJCHWE W OMNHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB O MPEBPAICHUIO OPTraHMYECKUX BEIECTB IIPU HATPEBaHUU
(nyaBneHue, 00yriuBaHUE U TOPEHUE).

Yriesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psiA. MeTaH U 3TaH — MpocTenIne
IPEICTAaBUTENN AJIKaHOB: (PU3UYECKUE U XUMHMYECKHE CBOMCTBa (PEaKIMHU 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, TaJOTEHUPOBAHUS, THUAPATALUHU, OKHUCIECHUS U TOJIMMEPU3AIUN),
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 OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psiA. ALETUIEH —
IPOCTEUIINI MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUYECKUE
CBOMCTBa (peakUuu TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApAaTallid, TOPEHHUs),
IIOJIyYCHHE U IPUMEHEHUE.

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

[IpupoaHble UCTOYHUKHU YIIeBOIOPOAOB. [IpupoaHblil ra3 u nmonyrHsle HePTIHBIE
ra3el. Hed1b 1 ee nporcxoxnenue. CnocoObl nepepaboTKu HE(TH: EPEroHKa, KPEKUHT
(TepMuyeckuil, kaTanuTUueckuil), nuponus. IIpoaykTel mnepepabOTKHM HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroiab ¥ HOpOAYKTHI €ro

nepepadoTKH.
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OKCHEpPUMEHTAIbHbBICE METOAbl HU3YUYEHHUS BEHIECTB M MX MpEeBpalleHUM:
O3HAKOMJICHHE C 00pasliaMHu IIacTMacc, KaydyKoB W pe3uHbl, Kouiekiuu «HedTb»
U «YTOollb», MOJEIMPOBAHUE MOJEKYJ YIJIEBOAOPOJOB M TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHUE TTPAKTUUECKON pabOTHI: MOTYyYCHHE THICHA U U3YYEHHE €r0 CBOMCTB.

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 coenHeHus

[IpenenvHble OIHOATOMHBIE COUPTHI. METaHON U ATAHOJ: CTpOeHUE, (puzmyeckue
U XMMUYECKHE CBOWCTBA (pEaKUHMHM C AKTHUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BonopoaHbie CBI3UM MEXAy MOJEKylIaMu COUpPTOB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HA OPraHU3M YeJIOBeKa.

MHoroaroMHble COUPTHL. DTHICHTJIUKONb U TJHLEPHH: CTPOCHHE, (hU3HUECKUe
U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO HICIOYHBIMU METaJJIaMH, KauyeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBUEe HA opraHu3M uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUICHTJIUKOJIS.

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

Anbaerunbl. @opManbaerui, aueTanbIeru: CTpoeHrne, GU3NUECKUEe U XUMUYECKUE
CBOMCTBA (peaKMy OKUCIICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIEC PEAKIMH ), TOTYyUECHHE
U TIPUMEHEHHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3NUECKHE U XMMHUECKHUE CBOMCTBA (CBOICTBA, O0IIHE IS Kilacca
KHUCJIOT, peakuus OSTepudukanuu), MoiaydeHue U mnpumeHenue. CreapuHOBas
U OJIEMHOBAsl KUCJOTHI KaK MPEACTABUTENM 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.

VYreBoasl: cocTaB, KiacCH(PUKAUS YrIeBOAOB (MOHO-, JH- U TOJHCAXapUIbI).
['mroko3a — mpocTeinii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (PU3HUecKue
U XUMHYECKue CcBoicTBa (B3aumopeiictBue ¢ ruapokcuaom menu(ll), oxucnenue
aMMHa4YHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBneHUE, OpPOKEHHUE TIIFOKO3bI),
HaXOXJCHUE B MPUPOJE, MPUMEHEHHE, Ononoruyeckas poib. dorocunre3. Opykrosza
KaK U30MEP IIFOKO3bI.

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

DKcnepuMeHTaIbHbIE METOAbI U3YUEHHUSI BEUIECTB U UX MPEBPALICHUI: IPOBEACHUE,
HAONIOICHWE W  ONUCAaHUE JEMOHCTPALlMOHHBIX OMNBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHBIE PEAKLIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE H3TAHOIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPHUHA C THAPOKCHIOM
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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.

Pacuernrie 3agaun.

Brrurcnenust o ypaBHEHUIO XHMHYECKON peakinu (Macchl, 00beMa, KOINIecTBa
UCXOIHOTO BEIIeCTBA WJIM TMPOAYKTa pEaKIUu IO M3BECTHBIM Macce, 00Bemy,
KOJINYECTBY OJTHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3orcoaep:kaiye OpraHu4ecKue coeInHeHUs

AMMHOKHCIIOTBI KakK aM@oOTepHble oOpranuueckue coeauHeHus. Dusnyeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHMCIOT (Ha MpUMepe TINIMIMHA). buonornuyeckoe
3HaYEHNE aMUHOKHCIIOT. [lenTuebl.

benkm Kak DpUpPOIHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepeuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OesKoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOIIU3,
JeHaTypalnusl, KaueCTBEHHbIE PEAKIIUN Ha OCJIKH.

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

BbICcOKOMOJIEKYJ/ISIPHBIE COeIMHEHUSA

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJEKYISIPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPHU3aLliU, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJEKYISPHBIX COEAMHEHUN — MOJMMEpU3aLUs
Y TTOJIMKOH/ICHCALIHSI.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHsS BEHIECTB U MX [PEBpalICHUN:
O3HAaKOMJICHHE C O0OpasllaMu TPHPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanmszanuss MeXIpeaMETHBIX CBA3EH IPU HU3YYEHUM OPraHMYECKOM XUMHH
B 10 Ky1acce oCyIIecTBISETCS Yepe3 UCIIONb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYyYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBJISIOIIMXCA CUCTEMHBIMHU [l OTHAEJBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO611re ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJIICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJU3, CUHTE3, KJIACCU(pUKALUs, NEPUOIUYHOCTh, HAOIIOJIEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

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

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: IMHUIOCBLIC IIPOAYKTBI, OCHOBLI PAIMUMOHAJIbHOI'O IIUTAHHUSA, MOIOIIUC
CpCacCTBa, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUC IIPCIIapaThl, MaTCPHAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA U HEOP'AHUYECKASA XUMUA
Teopernueckue 0OCHOBbI XUMHUU

XUMHUYECKUN 3J1eMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O00OJOYKA.
DHepreTuyeckrue ypoBHHU, TMOAYPOBHU. ATOMHBIE opOWTamu, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeICHHS YIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB TMEPBBIX
YEeTBhIPEX MEePUOI0B. DIIEKTPOHHAS KOH(DUTypaIHsi aTOMOB.

[lepuonnuecknin 3axkoH M llepuompnyeckas cucremMa XUMHYECKUX DJIEMEHTOB
.. Menneneea. CBsi3b NEPUOAUYECKOrO 3akoHa M llepuoauyuecKkol CHUCTEMBI
XUMH4YECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHsI CBOMCTB XUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTBIX M CJIOKHBIX BEMIECTB MO IpyNnaM U NEPUOAAM. 3JHAUYECHHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHUM HAYKH.

Crtpoenue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUECKOM CBsI3U (KOBaJICHTHASI
HETOJISIpHAsT W TOJIApHAs, HWOHHAsA, MeTajuiueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuiaTenbHOCTh. CTeneHb okuciaeHus. IoHbl: KaTHOHBI
Y AaHUOHBI.

BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCThH CBOWMCTBA BEIIECTB
OT TUIIa KPUCTAJUIMYECKON PEIIETKHU.

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

Knaccudukanuss HeopraHudeckux coequHeHui. HoMmeHkmaTypa HEOpraHMuecKuX
BEIIECTB. [ eHeTndeckass CBA3b HEOPraHWUYECKHX  BEIIECTB, MPUHAICKAIUX
K Pa3JIMYHbBIM KJIACCaM.

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

CKopoCcTh peakilii, €€ 3aBUCUMOCTh OT pas3iudHbIX ¢akTopoB. OOpaTUMBbIE
peakunu. XuMu4eckoe paBHoBecue. DakTopsl, BIUSIOMIME HA COCTOSSHUE XUMUYECKOTO
paBHOBecus. [Ipunnun Jle larense.

DnekTponuTudeckas aucconuanus. CuibHble U ciabble 3nekTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJAs, HEUTpajbHas, WIelNo4YHass. Peakiuy HMOHHOrO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
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OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHS BEUIECTB M MX [PEBpAlICHUN:
neMoHcTpanus — Tabmun  «llepuonuueckas  cucteMa  XMMHUYECKUMX — DJIEMEHTOB
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 «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
peakum.

PacueTnble 3aaun.

Pacuersl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacyeThl, pacyeThl C UCIIOJIB30BAHUEM MOHSITHUS «MAaCCOBAs JOJISI BEILIECTBAY.

Heopranuveckass xumus

Hemeramnsbl. Tlonoxenne HemerawioB B llepruoanyeckord CUCTEME XUMHUUYECKUX
anemeHToB J[.M. MeHieneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3HUYECKHUE CBOMCTBA
HEMETAJJIOB. AJUTOTpOIHs HEMEeTayioB (Ha MpuMepe Kuciaopojaa, cepbl, docdopa
U yraepoja).

XUMUYECKUE CBOWCTBA BAXKHEHIIIMX HEMETAJUIOB (TajoreHOB, CEpbl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUN (OKCHUJIOB, KHCIOPOICOASPHKAITUX
KHMCJIOT, BOJIOPOHBIX COCAUHEHU).

[IpuMeHEHNE Ba)KHEUIIMX HEMETAIIOB U KX COEMHEHNM.

Meramibl. Ilonoxenue wMerawioB B Ilepuonnueckor cucreMe XUMHYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJlIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUINIMX METAJUIOB (HATpUM, KaJIUM, KaablMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHECHU.

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
OKCIIEPUMEHTAJIBHBIX  3aJad4, HAOMIONEHWEe W  ONUCAaHWE JIEMOHCTPAIIMOHHBIX
U J1a0OpaTOPHBIX OIBITOB (B3aMMOJCUCTBUE THAPOKCHIA ATIOMUHHUSA C PacTBOpaMu
KHUCJIOT U IeIouei, KaueCTBEHHbBIE PeaKIIMi Ha KAaTHOHBI METAJIJIOB).

PacueTHbie 3amaun.

Pacuersl Maccel BemliecTBa WM O0BbEMa Tra30B [0 HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce MM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIECTB, PACUCThI
Macchl (00beMa, KOJUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJId OJHO W3 BEIIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb. MeXXnpeaMeTHbIE CBA3H

Ponp xumum B oOecrniedeHUM HKOJOTMUYECKOM, SHEPreTHYSCKOW W IHIIEBOM
0€30MacHOCTH, pa3BUTUM MeIULIMHBI. [IoHSITHE 0 HaAYYHBIX 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: BAXKHEUIIIME CTPOUTEIBHBIE MaTEPUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KepaMuKa,  MaTepHallbl
JUISL DJICKTPOHUKH, HAHOMAaTEpHAaJIbl, OpTaHUUECKUE U MUHEPAIbHBIC YI00pEHUS.

XuMHSIT M 300pOBbE YEJOBEKAa: IMpaBWIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwia O€30MaCHOTO0 WCIOIb30BAHUS TPEMAPATOB OBITOBOM XHMUU
B IIOBCEHEBHOM KU3HU.

Peanuzanust MeXnpeIMETHBIX CBSI3€H MpPU M3YUYCHUHM OOIIEH W HEOPraHMYEeCKOU
xuMun B 11 Kjacce oCyIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHATHM, TaK W TOHATUH, SBIIIONIMXCS CHCTEMHBIMHU I OTAEIbHBIX
MIPEAMETOB ECTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01uire ecTeCTBEHHO-HAYUHbIE MTOHATHUS: HAyYHBIN (haKT, TUIoTe3a, 3aKOH, TeOpus,
aHaJli3, CHUHTE3, KJIacCU(PUKaLUs, TMEePUOIUYHOCTb, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPECHUE, SBICHUE.

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

buonorus: kiueTka, opranusm, 3KocucTema, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

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

TexHonorusi: XuUMHYECKasi MPOMBIIUICHHOCTh, METAJUIyprusi, IPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO,  MHIIEBA
MIPOMBILJIEHHOCTb, dapmareBTHYECKas MIPOMBILIJIEHHOCTb, 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 OBHIEI'O OBPA3OBAHMUA

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
nporpaMM  cpemHero oOmero o0pa3oBaHusi (JTUYHOCTHBIM, METalpeIMETHBIM
U npeaMeTHbiM). HaydHo-meTomudeckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX
pE3YJIbTATOB OCBOCHHUSI MTPOrPaMM CPEAHEr0 00ILEero 0Opa30BaHUS SIBISIETCSI CUCTEMHO-
NeATeIbHOCTHBIN MOAXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YyJbTATOB OCBOEHUS IpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHUsl BbIIEIEHBI CIEAYIOIINE COCTABIISAIOLINE:

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

HaJM4KMe MOTHUBALMH K OOYUEHHIO;

LIEJICHAMNPABIEHHOE PA3BUTHE BHYTPEHHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TPaauLInid 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJICTBOBATBHCSI B  CBOEH
JEATEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMY YCTaHOBKAMU, IIPUCYILIUMHU LIETTOCTHOU CUCTEME
XUMUYECKOTO 00pa30BaHMS;

HaJIMYUE MPABOCO3ZHAHMSI HKOJIOTUYECKON KYIbTYpbl U CHOCOOHOCTH CTaBUTh LENIU
Y CTPOUTD KU3HEHHBIE IUIAHBI.

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

JIngHOCTHBIE ~ pE3ysNbTaThl  OCBOECHUSA  INpeaMera  «XUMHs»  OTpaXKkaroT
C()OPMUPOBAHHOCTb  OIBITA IIO3HABATEIBHOM M  IPAKTUYECKOW JAEATEIbHOCTH
00y4aroUMxcs Mo peain3alny IPUHSTHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSA

OCO3HAHUSI OOYYAIOIIMMUCA CBOMX KOHCTUTYIMOHHBIX TpaB U OO0S3aHHOCTEM,
YBaXEHUSI K 3aKOHY U TIPaBOMOPSAJIKY;

MPEACTaBJICHUS O COLMAIBHBIX HOpMaXxX W MpaBUJIaX MEXIMYHOCTHBIX OTHOILICHUM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITSIHPHOCTH TPH CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYCOHBIX W TMO3HABATEJBHBIX 3a/]a4, BHITOJHCHUM XUMUYECKHUX

9KCIICPUMCHTOB,
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHU:, JIOTUKY U aPI'YMCHTEI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ JACATCIIBHOCTH,

2) IaTPMOTHYECKOr0 BOCIIUTAHUS

ICHHOCTHOTO  OTHOIIEHUSI K HCTOPHUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCY TBOpYECTBA B 00JIACTH TEOPHUHM M TPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHMUS TOrO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTar
JUTUTENBHBIX HAOMIOEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MMOCTOSSHHOTO
Tpy/a YYEHBIX U IPAKTUKOB;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOIO IIOBEICHUS;

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

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

4) popMupoBaHMA KYJIbTYPHI 310POBbA:

MOHUMAaHMS [IEHHOCTEH 3/I0pOBOT'0 M 0€30I1MacHOro 0dpasa *K13HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (U3HUYECKOMY M IICUXHYECKOMY
310POBBIO;

coOJIIOICHUsT TpaBuJ 0OE30MacHOr0 OOpallleHWsi C BeElIleCTBAMU B  OBITY,
TOBCETHEBHOM KU3HU U B TPYJAOBOM JIEATEIBLHOCTH;

MOHUMAHMS LIEHHOCTH TMPaBUJl UHAUBUIYAILHOTO U KOJUIEKTUBHOIO O€30MaCcHOI0
MOBEJICHUS B CUTYALUSX, YTPOKAOIIMX 310POBBIO U KU3HU JIFOAEH;

OCO3HAHMS TIOCIEACTBUH W HENPUSATHS BPEIHBIX MPHUBBIUCK (YHIOTpeOICHHUS
QJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-MCCIIEI0BATENHCKON e TEIbHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX AEATEITHHOCTH,

YCTAHOBKM Ha AaKTMBHOE yYacTHE B PEIICHHM MPAKTUYECKUX 3a/lauy COLMAIbHOU
HaIPAaBJIICHHOCTH (B paMKax CBOEr0 Kjacca, IKOJIbI);

MHTEpeca K IMPaKTUYECKOMY M3YYEHHIO Tpodecchil pa3inuyHOro poja,
B TOM YHCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBAXEHUS K TPYLY, JIIOASAM TPyZa U pe3yJibTaTaM TPYIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOpUM OOpa3OBaHMUS,
Oymymiedt mpodeccun W peanwzaliui COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YY€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHUH, HMHTEPECOB U MOTpeOHOCTEH

00I111eCTBA;
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6) PK0JIOrM4€eCKOro BOCIIUTAHMS :

HKOJIOTUYECKU IIEJIECO00pa3HOr0 OTHOLIEHHUST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

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

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

AKTUBHOI'O HENPUATUS ACHUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAKOLIEH NPUPOLHOU
cpele, yMEHHUsl MPOTHO3UPOBATh HEOIATOMPUITHBIE DKOJIOTMUYECKUE MOCIEIACTBUS
MPEANPUHUMAEMBIX ICUCTBUU U IPEAOTBPALLATH UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBIIUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMHU B I103HABaTEJIbHOM, KOMMYHHUKaTHMBHOM M COLMAJIBHOM IMpPAaKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO NPOTUBOCTOATH UAEOIOTMH XeMopoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHON MPaKTUKH;

MOHMMAaHUs CrielM(UKU XUMUU KaK HAyKH, OCO3HAHUS €€ PoJid B (POPMHUPOBAHUU
pallMOHAJIBHOI'O HAYYHOI'O  MBIIUICHUS, CO3JaHUM LEJIOCTHOIO IPEICTABIICHUS
00 OKpY>KarollleM MUpPE Kak O €IUHCTBE MPUPOJIBI M YEJIOBEKA, B TTO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOIEM COXPaHEHUS TPUPOTHOT'O PABHOBECHS;

yOeXKACHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JIJISi COBPEMEHHOM ITUBHUIIM3AIINH: B €€
I'YMaHUCTUYECKOW HANpaBJIEHHOCTU U BaXHOM pOJM B CO3JaHUM HOBOWM 0Oa3bl
MaTepHaAIbHON KYJIbTYPhI, PEIICHHH TJI00aJbHBIX MPOOJEM YCTOWYUBOTO pPa3BUTHUSA
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON U SKOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIIEUYEHUU YCIOBUU YCHEIIHOIO TPyAa M DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKIOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: NMOHMMAHUS CYIIHOCTH METOAOB MO3HAHMS,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAyKax, CIOCOOHOCTH WCIIOJIh30BaTh IOIyYacMbIC
3HAHMS I aHajdu3a U OOBSCHEHHUS SIBJICHHM OKPYXKAIOIIEro MUpa M MPOUCXOISIINX
B HEM HU3MEHEHUM, YMEHHS Jenarh 0OOOCHOBAHHBIC 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C LEJbI0 OJIYYeHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XUMHUUYECKHE 3HAHMS JIJIST PEIICHUS
po0JieM B pealibHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpEca K MO3HAHUIO U UCCIIEA0BATEIBCKON AEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTMBHOMY TOJYYE€HUIO HOBBIX 3HAHUM IO XUMHUHU B COOTBETCTBUM C JKU3HEHHBIMHU

MOTPEOHOCTSMU;
WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3lWyHbIX cdepax MpodhecCuoHaTbHOM
AEATCIIBHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIEOHOT0 IIpeIMeTa « XUMHUs» Ha YPOBHE
CpeJIHero o0I11ero oopa3oBaHus BKIIOYAOT:

3HaYUMBIC 1151 (POPMHUPOBAHKS MUPOBO33PEHHUS 00 YUAIOIIUXCS MEKIUCITUTLIMHAPHBIC
(MeXTpeMEeTHBIE) OOIEeHAyYHbIE TIOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYIHOMN
KapTUHBI MHpa M CHenu(pUKy METOJOB ITO3HAHMS, MCIOJb3YEeMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CHCTeMa, HAydHBIA (DaKT,
MPUHITAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHWE, HAOIIOACHHE,
U3MEpEeHne, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHEIC,
pPETYISITUBHEIE), oOecrneunBaroniue ¢GopMupoBaHue (YHKIIMOHAILHON TPaMOTHOCTH
Y COIMAJILHON KOMITETEHITNN O0YJarOIIMXCS;

CIIOCOOHOCTh 00YYarONIUXCsl KMCIOJb30BaTh OCBOCHHBIC MEKIUCIUTIINHAPHBIC,
MHPOBO33PCHYCCKHE 3HAHUS M YHUBEpCAIbHBIC YUCOHBIC JICHCTBHUSA B IO3HABATEIBHON
Y COIMAJILHOM IIPaKTHKE.

MeranpenMeTHbpIe  Pe3yNbTaThl  OTPAXKAIOT  OBJIAJICHWE  IM03HABATEILHBIMH,
KOMMYHUKAaTHUBHBIMH M PETYISITUBHBIMU YHUBEPCATbHBIMU YI€OHBIMHU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
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 MMPU OCBOCHUH 3HAHU TTPUEMBI IOTUYECKOT O MBIIIJIEHUS — BBIIACIATh
XapakTEpHbIE TMPU3HAKU TOHATUM W YCTAHABIMBATh MX B3aUMOCBA3b, MCIOJIb30BATh
COOTBETCTBYIOIIIUE MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KiIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKLuu;

YCTaHABJIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBS3U MEXAY N3Y4A€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBIABJISATH 3aKOHOMEPHOCTH M TNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLECCE IMO3HAHMS, HCIOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJIEIBHBIE MTPEICTABICHUS] — XUMUYECKUM 3HAK
(cuMBOJ) dJeMeHTa, Xumuyeckas Gopmysia, YpaBHEHHE XUMHYECKOM peakiuu —
MIPU pelIeHUN y4eOHbIX TO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABJICHUS ISl BBIABJICHUS XAPAKTEPHBIX MPU3HAKOB H3y4aEMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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ba3oBble ucciienoBaTebcKue 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMynHpoBaTh EAM W 3a7a49M HMCCIICIOBAHUS, HWCIIOJIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS
¥ OCHOBBI JIJ1s1 (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX
CYXXJICHU;

BJIaJIE€Th HABBIKAMH CaMOCTOSITEIbHOTO TIJITAHUPOBAHUS U MTPOBEICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHUS HaONOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO TMPOTHO3MPOBAThH €ro pe3yabTaT, (OpMYyIUpOBaTh 00O0OIIECHUS
U BBIBOABl OTHOCHUTEIHLHO JOCTOBEPHOCTH PE3yJIbTAaTOB HWCCIEIOBAHUS, COCTaBISATH
00OCHOBAHHBIN OTYET O MPOAEIIAHHON PadoTe;

IpUOOPETATh OMBIT YYEHUUECKOW UCCIIE0BATENILCKON U MPOEKTHOM eI TeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEJIbHOMY TTOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MHMOpMAIU (HAydHO-TIOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJAEp)KaHus, CIpaBOUHbIE 1MocoOusi, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, KPUTHUECKU
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  HCIONB30BaHHUS  WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3INIHBIX 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(pOpMaIMeil: TPUMEHATh MEXIpeaMeTHbIe ((pu3nueckre U MaTeMaTHYECKHe) 3HAKU
U CUMBOJIBI, (OpMYJIbI, aO0OpeBUATYpPhI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HATrJISTHOCTH.

KoMMyHHKAaTHMBHbIE YHUBEpPCAJIbHbIE yUeOHbIe HeiiCTBUSI:

3aJaBaTh BONPOCHI TI0 CYIIECTBY OOCYXJTaeMOHW TEMBI B XOJ€ JHajiora
W/WIA  JTUCKYCCHUW, BBICKa3bIBaTh UACH, (DOPMYIHpPOBATH CBOM  IPEIJIOKCHUS
OTHOCHTEJIHHO BBITIOJTHCHHUS MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMCH pe3yJbTaTOB IMO3HABATEILHOW JIESATEIBHOCTH,
MOJYYEHHBIX CAaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUU
XHMHYECKOTO JKCIIEPUMEHTA, IPAKTHYCCKOW padOThl IO HMCCICIOBAHUIO CBOWCTB
U3ydyaeMbIX BEIIECTB, peajlM3aldd ydeOHOro Mpoekra W (HOPMYJIMPOBATH BBIBOJIBI
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
NEATENIbHOCTh, ONpENeNsisl €€ M[eMd MW 3aJa4d, KOHTPOJMpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpejIaraéMblidi aITOPUTM JE€HCTBUI TIPHU BBIIOJHEHUN
y4eOHBIX U HCCIIEIOBATENLCKUX 3a/lad, BbIOUpaTh HauOosee 3P(HeKTUBHBINA CIOCOO UX
PELLIEHHUS C YYETOM MOJTYYEHHUS] HOBBIX 3HAHHUM O BEHIECTBAX U XUMUYECKUX PEAKLIUSIX;

OCYHIECTBIIATH CAMOKOHTPOJIb CBOEM JEATEIBHOCTH HAa OCHOBE CaMOaHaIu3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEro 00IIero oOpa3oBaHMs
0 XUMHUU Ha 0a30BOM ypPOBHE OPHCHTHPOBAHBI Ha OOCCIEUYCHHE MPEUMYIICCTBEHHO
o011eo0pa3oBaTeNbHON M 00K YIHTYPHOM MOATOTOBKY 00y4aromuxcsi. OHM BKITIOYAIOT
cenupuveckue IS y4eOHOro mpeaMera «XUMHsS» HaydHble 3HAHUS, YMCHHUS
U CIOCOOBI JCHCTBUI TI0 OCBOCHHIO, HHTEPIIPETAIIMH M MPEOOPa30BAaHHUIO 3HAHUM, BUIBI
JCSITEJIPHOCTH IO TOJIYYCHHUIO HOBOTO 3HAHUS M TPUMCEHCHHIO 3HAHUH B Pa3IMUHBIX
y4eOHBIX M pealbHBIX JKU3HCHHBIX CHUTYAIlMSIX, CBA3aHHBIX ¢ XMMHeH. B mporpamme
10 XUMHH MPEAMETHBIE Pe3yJIbTaThl IPEICTABIICHBI 110 TOAaM H3yICHHSI.

K xonmy ob6ydenuss B 10 kjacce mpeaMeTHble pe3yjbTaThl OCBOEHHUS Kypca
«OpraHuueckasi XuMHs» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABIICHUN O XUMHUYECKON COCTaBIISIOIIEH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHUpa, pOJM XUMHUUM B T[IO3HAHUU SIBJICHUH  MOPUPO/IBI,
B (OpMUpPOBAHUM MBIIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAWUMOM [JIi pelIeHUs] MPAKTUYECKUX 3a7ad W DKOJOTHYECKU
00OCHOBAaHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CpeEIe;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIFOYAET: OCHOBOIOJIAraroIIne
MNOHATUS (XMMUYECKUH 3JIEMEHT, aToM, DJEKTPOHHAas 00O0Jiouka aToMma, MOJIEKYIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XMMHUYECKasi CBSI3b, CTPYKTYpHas Qopmyia
(pa3BepHyTasl U COKpallleHHasl), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YTIIEPOIHBIH
CKeJeT, (QyHKIMOHAbHAS TPYIIIa, PaauKall, H30MEPHUsI, ©30MEPhI, TOMOJIOTHICCKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOAEPKAIIME COCAWHEHUS, MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSAMHEHMUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHHUS MaCChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHMUS,
JIekKAIIUEe B OCHOBE MOHUMAHUS MNPUYMHHOCTA U CUCTEMHOCTH XUMHWYECKUX SIBJIICHHM,
(aKTONIOrMYeCKUe CBEICHHUS O CBOMCTBax, COCTaBe, MOJIYYEHUH U O€30MacHOM
WCIIOIb30BAHUU BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEATENBHOCTH YEJIOBEKA;
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chOpMUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEpHble NPU3HAKU TOHSTHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHSTHUSA
MIPU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHUYECKUX COSTUHECHMUII;

chOpMUPOBAHHOCTh ~ YMEHUM  HCHOJB30BaTh  XUMHUUYECKYID  CHUMBOJIUKY
JUTSI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOM, COKpAIIEHHO ) (GopMYyIT
OpPraHWYECKUX BEUIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKLMM, M3rOTaBIMBATh MOIEIH
MOJICKYJI ~ OpraHMYeCKMX  BEHIECTB Il  WUIIOCTPAlUM  UX  XUMHUYECKOTo
U TIPOCTPAHCTBEHHOI'O CTPOCHUS,

cOpMUPOBAHHOCTh ~YMEHUM  yCTAHABJIMBATH  NPHUHAIJICKHOCTh  M3YyYEHHBIX
OpPraHNYeCKUX BEIIECTB MO WX COCTaBY U CTPOCHHUIO K OMPEICICHHOMY KJacCy/Tpyrine
coeMHEHn  (YTJI€BOAOPOAbI,  KHCIOpPOA M a30TCOAEpXKAlllUe  COEIMHEHUS,
BBICOKOMOJIEKYJISIPHbIE  COEAMHEHMS), [aBaTb UM Ha3BaHUS IO CUCTEMAaTUYECKON
Homenkiarype (IUPAC), a Ttakke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTICIbHBIX
OpPraHNYeCKUX BEIIECTB (ITUJICH, TPOITUIICH, alleTHIICH, STHICHTJIMKOIIb, TIUMIEPUH, (HEHOI,
dbopMaibAeTHI, alleTABACTHI, MypaBbUHAS KHCJIOTA, YKCYCHAsi KHCJIOTa, OJICWHOBAs
KHUCIIOTa, CTEApUHOBAs KUCIIOTA, TIF0K03a, (PPYKTO3a, KpaxMmaJl, LIEJUTI0I03a, TIHUIINH);

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

chOpMUPOBAHHOCTh yYMEHHUSI TMPUMEHSTH TOJIOXKEHUSI TEOPUU  CTPOCHUS
opranunyeckux BemecTB A.M. byrtiepoBa sl OOBSICHEHHS 3aBUCHUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MacChl BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPH30BaTh COCTaB, CTpPOCHUE, (HU3HUYECKUE U
XUMHUUYECKHUE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (MEeTaH, 3TaH, STWIEH, MPOIUJIEH, alleTuieH, OyraaueH-1,3, MmeTunoyTaaueH-
1,3, OeH30JI, METaHOJ, JTaHOJI, STUJICHTJIMKOJb, TJIMIEpUH, (EHON, aleTaabIeru,
MypaBbUHAsI M YKCYCHasi KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeJUII0JI03a, aMUHOYKCYCHasi
KHUCJIOTA), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YTIIEBOJOPOJAHOIO
CbIpbsi (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPepabOTKH U MPAKTUYECKOE
NPUMEHEHUE TPOIYKTOB EpepadbOTKH;

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

c(hOpMUPOBAHHOCTh YMEHUW BIAACTh CUCTEMON 3HaHMI 00 OCHOBHBIX METOAAX
HAay4HOT'O MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YYECHHUH BEUIECTB U XUMHYECKUX
aBlieHUN (HaOMO/IeHUe, W3MEpEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIh30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS I MPUHSITUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMECHECHHUEM;
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chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IMOJIb30BAHUS XHUMHUYECKOM
NOCy/I0i 1 1a00paTopHBIM 000PYAOBAaHUEM, a TAKXKE ITPABHIIa OOPAILIEHUS C BEIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSMHU I10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUUECKUX OMBITOB,;

chOpMUPOBAHHOCTb YMEHUN  IIJITAHUPOBaTh U BBINOJHATH  XUMUYECKUU
AKCHEPUMEHT (TIPEBpAIllCHUSI OPraHUYECKUX BEIIECTB IMPU HATPEBAHUM, MOJYUYCHHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KaYECTBEHHBIEC PEaKIMH OPraHUYECKUX BEILIECTB,
JeHaTypalusi OeNKOB MpU HarpeBaHWU, IIBETHBIE PEaKIMK OEJIKOB) B COOTBETCTBHUH
C MpaBUJIAMH TEXHUKHA OE30MACHOCTH MPHU OOPAIEHUHN C BEIIECTBAMU M JIAOOPATOPHBIM
00Opy/IOBaHWEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO SKCIEepUMeHTa B ¢dopMme
3aliCHU YPAaBHEHHUU COOTBETCTBYIOIIUX peakiuii U (popMyInpoBaTh BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  AQHAIM3UPOBATH  XHUMHUYECKYIO
uH(dOpMaIIHIO, TOTy4aeMYIO U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBA MAaCCOBOM MH(MOpMALIHH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIFOIATh MPABUJIA IKOJIOTHUECKH LIEIECO00PA3HOr0
MOBE/ICHUS B OBITY U TPYJIOBON JEATEIHLHOCTU B LIENISAX COXPAHEHHS CBOETO 370POBBS
U OKPYKAIOIIEW NPUPOAHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBbBIE
OpraHU3Mbl OMPEICIICHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMblc nokazarensd [1JIK
(mpenenbHO JOMYCTUMOM KOHILIGHTPAllMH), TMOSCHATh Ha MpUMEpax CIoCOObI
YMEHBILIECHHS U MIPEAOTBPAILICHHS UX BPEIHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUISE  OOYYaroIIMXCA C OrpaHUYCHHBIMH BO3MOKHOCTSMH 3/IOPOBBS: YMEHHE
NPUMEHSIThL 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METOJax IIO3HAHUSI BEIIECTB
U XUMUYECKUX SIBJICHU;

JUISL CIENBIX W CIa0OBHISIIMX OOYYAIOIIUXCS: YMEHHE HMCIOJIb30BaTh PelbehHO
TOYCUHYIO CUCTeMY oOo3Hauenwuii JI. bpaitns nis 3anvcu xumudeckux GopMy.

K xonity o0yduenus B 11 kiaacce npeIMeTHbIE Pe3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOpPraHM4YeCcKas XMMHUS» OTPaXKaroT:

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

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUMN, KOTOpask BKIFOYAET: OCHOBOIOJIArarolIne
MOHATUSI (XUMUYECKUN DJIEMEHT, aToOM, HM30TON, S-, p-, d- DJIEKTPOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH o0beM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XHMHWYECKas CBs3b (KOBAJICHTHas,
WOHHAs, METALTHYECKasi, BOJOPOJIHAS ), KPUCTATNYECKAs PelleTKa, TUIThl XUMUYECKUX
peakiuii, pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTUYECKAsT JUCCOIUALIUS,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM peaklnH, XUMHUYECKOEe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUYECKOM AUCCOLIMAIUU,
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nepuonnuecknid 3akoH .M. Menneneesa, 3aKk0H COXpaHEHHUS MAacChl BEUIECTB, 3aKOH
COXPAHEHMS U NPEBpAIICHUSA SHEPIHU P XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHE B OCHOBE
NOHUMAaHUsl MPUYUHHOCTH M CHUCTEMHOCTH XMMHUYECKUX SABJICHUW, (DAKTOJIOTHUYECKUE
CBEJIEHUs O CBOMCTBAX, COCTABE, MOJYYEHUH U OE30MIaCHOM MCIOJb30BaHUH BayKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESATEIbHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHUN BBIABIATh XapaKTE€pHbIE TPU3HAKU TOHATHUH,
YCTaHABIIMBaTh WX  B3aUMOCBS3b, HCIIOJIIB30BATh  COOTBETCTBYIOIIME  TOHSTHS
P ONMCAHWU HEOPraHUYECKUX BEIIECTB M UX MPEBPALLECHHUI;

cOPMUPOBAHHOCTh ~ YMEHUH  HCIOJIB30BaTh  XUMHUYECKYI0O  CHMBOJHKY
Ui cocTaBieHUs (OpMyJl BEUIECTB M  YPAaBHEHHH XUMHUYECKMX PEaKLM,
cucrematnueckyro HomeHkiIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHW4YeCKUX BELIECTB (YrapHbIM ras, yrieKUCIHbIi ra3, aMMHak, ramieHas U3BeCTb,
HerauieHasi U3BeCTb, IUThEBAs COJIA, MUPUT U IPYTHE);

c()OPMHUPOBAHHOCTh YMEHHUU OIpPENENATh BaJEHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTABA, BUJ XMMHUYECKOU CBA3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCAUHEHUSX, THUI
KPUCTAJUIMYECKOM PEelIeTKH KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,
MeTaJUIMYecKast), XapakTep Cpelibl B BOAHBIX paCTBOPAX HEOPraHMUECKUX COCTUHEHMUI;

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

cOpPMHUPOBAHHOCTh YMEHHUI pacKpblBaThb CMBICI TEPUOJMYECKOTO 3aKOHA
JI.. MenpeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (QYHKIIHH;

c()OPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE ATOMOB
XUMUYECKUX 3jeMeHTOB 1-4 mnepuonoB Ilepmonnueckoid CHUCTEMBI XUMUYECKHX
aneMmenToB J[.M1. MeHieneeBa, UCIONb3ys MOHATUSA «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«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
CYLIECTBOBAHHE TI'€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKUMH  BELIECTBAMU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUIMPOBaTb  XUMUYECKHUE  pPEaKLUU
N0 PA3JIMYHBIM TpHU3HAKAM (YUCIY U COCTaBY pEarupyrolldX BEIIECTB, TEILUIOBOMY
ahdexTy peakiuu, H3MEHEHUIO CTEMEeHEW OKHUCICHHsI DJIEMEHTOB, OOpaTHMMOCTU
peaKLry, y4aCTUIO KaTaau3aTopa);
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c()OPMHUPOBAHHOCTh YMEHUN COCTABJISATh YPAaBHEHHsI PEAKUUU pa3JIMYHBIX THIIOB,
MOJIHBIE M COKpAI[EHHBIC YPAaBHEHMsI PEaKIMii MOHHOrO OOMEHa, YYUTHIBAsl YCJIOBHSI,
MPU KOTOPBIX 3TH PEAKIMH UAYT O KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUI  MPOBOAUTH  pPEAKLMH,  MOATBEPXKIAIOIINE
KAueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM HMOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB,;

chOpMUPOBAHHOCTh ~ yYMEHHMM  pacKpbhlBaTh  CYIIHOCTh OKHUCIIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOrO OajlaHca 3THX
peaKLHnil;

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

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XMMHUUECKHE MPOIIECCHI, JIEKAIINe
B OCHOBE IPOMBIIUICHHOIO TIIOJTYYEHUS CEPHOW KHUCIOThl, aMMHaKa, a TaKke
c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIMIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTUIECKUX
npobieMax XMMHUYECKOTO TPOM3BO/ICTBA,

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas JI0JIA BEIIeCTBa B pACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPU XUMHUYECKUX
peakuusiX, Macchl BEIIECTBA UM 00beMa T'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WId 00beMY OJJHOTO U3 YYacCTBYIOIIMX B PEAKIIMH BEUIECTB, TEIIOBOro 3P deKTa
peaKy Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJa TMOJL30BAHUS XUMHUYECKOU
MoCy 10 1 1abopaTopHBIM 000pPYIOBaHUEM, a TAK)KE MTpaBUiia 0OpaIleHuUs C BEeIIeCTBaMHU
B COOTBETCTBUU C MHCTPYKITUSMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHUYECKHUI
IKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHIAa BOAOPOAA B MPUCYTCTBUM KaTalM3aTopa,
OIpPEEIIEHHE CpPEAbl PACTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCATBHOIO MHAMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu, Peakiuu HOHHOIO
oOMeHa, KaueCTBEHHbIE PEAKIIMU Ha CyNIb(]aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMUS, pelICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «MeTtamuib» u «Hemetaisi»)
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
uHopMaIMio, TOJy4aeMyld H3 pPa3HBIX HCTOYHHKOB (CpEACTBA MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIOAATH MpaBHUIIa IKOJIOTHYECKHU LEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOH JEATEIBLHOCTU B LIEJIAX COXPAHEHHS] CBOETO 370POBbS
U OKpYXKaIoIIel MPUPOIHOW Cpeibl, OCO3HABATh ONACHOCTh BO3JIEUCTBUSI HA >KUBBIE
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OpraHU3Mbl ONPENICICHHBIX BEIIECTB, MOHMMAas cMbica mokazatens IIJIK, moscHsITh
Ha MPUMEpPAX CHOCOObI YMEHBIICHHUS M IPEAOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBHUS
Ha OPTaHW3M YEJIOBEKa,;

UIST  OOYJaroIMXCsS C OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS: YMEHHUE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIICCTB
1 XUMHAYECKUX SIBJICHUI;

JUISL CIICTIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HMCIOJb30BaTh PenbeHO-
TOYCUHYIO CUCTeMy oOo3Hauenwuii JI. bpaitns nis 3anvcu xumMudeckux GopMy.
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10 KIIACC
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
BELIECTB U MaTEPUAJIOB.

Teopust cTpoeHHsI OpraHUuYECKUX
coenuHeHuii A.M. Bytneposa,

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

G- U T-CBSI3H.

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

Y TPUBUAIbHBIC HA3BaHUS BaXKHEHIITUX
MpEeACTaBUTEIIEH KIACCOB OPraHUYECKUX
BELIECTB.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
IPU3HAKH), YCTAHABIINBATH X
B3aMMOCBSI3b.

[IpuMEHSTh MONOKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. byrnepoBa 1151 00BsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOCHHSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUSI MOJIEKYJISIPHBIX

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

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

PackpbiBaTh posib OpraHM4eCKON XUMHUHU
B IIPUPOJIE, XapaKTEPU30BATh €€
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JKCIepUMEeHTAIbHbIE METO/bI 3HAUYCHHE B JKM3HU YCIIOBEKA,

M3y4eHUsl BelleCTB M UX NMPEeBPAleHUIl: | WIUTIOCTPUPOBATh CBSI3b C JPYTUMU

e /lemoHCTpanuu: HAayKaMH.

— O3HAKOMJICHHE ¢ 00Opa3liaMu Hab6mronaTh 1 onmuceIBaTh
OpPraHMYECKHUX BEIECTB M MaTepuajiaMu | JEMOHCTPAIMOHHBIE OMBITHI; TPOBOAUTH
Ha UX OCHOBE; Y OMHUCHIBATH JJAOOPATOPHBIE OIBITHI

— OIIBITHI TIO TIPEBPAILCHHIO U TIPAKTHYECKUE PadOThI

OpPraHWYeCKUX BEIIECTB MPU HarpeBaHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlabopaTtopHbIE ONBITHI:

— MOJETUPOBAHUE MOJICKYII
OpPraHUYECKUX BELIECTB

Hroro no pazneny 3

Pa3zpnes 2. Yriesonopoabl

2.1 | IlpenenvHble 2 AJIKaHBI: COCTaB U CTPOEHHUE, PackpsiBaTh CMBICT U3y4aeMBbIX
YIJIEBOIOPOBI — TOMOJIOTMYECKUN psiA. MeTaH u 3TaH — NOHATUH (BBISIBISTh UX XapaKTePHbIE
AJIKAHBI MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB: MPU3HAKHW), yCTAaHABIUBATh UX

COCTaB, XMMHUYECKOE CTPOCHUE, B3aUMOCBS3b, UCIIOJIb30BATh
¢u3nyecKkue 1 XUMUIECKIE CBONCTBA COOTBETCTBYIOIINE MOHITHUS
(peakuuu 3aMenIeHUs] U TOPEHMUS), IIPH OMMCAHUHU COCTaBAa, CTPOEHUS
HAXO0XKJECHHUE B IIPUPOAE, OIIYUEHUE Y TIPEBPAIICHUN OpPraHUYECKUX

Y IPUMEHEHUE COCIMHEHUU.

2.2 | HenpenenbHbie 6 AJIKEHBI: COCTaB U CTPOEHUE, Hcrnonb30BaTh XUMUYECKYHO CUMBOJIMKY
YIJIEBOJOPOIBI: TOMOJIOTUYECKUH Psit. DTHIIEH — JUIs1 COCTABJICHUS MOJIEKYJIAPHBIX
AJIKEHBI, aJIKAIUECHBI, [IPOCTEUILINM MTPEACTABUTEID AIIKEHOB: U CTPYKTYPHBIX (pa3BepHYTOMH,

AJIKWHBI COCTaB, XUMHUYECKOE CTPOEHUE, COKpalieHHoM) (hopMys1 OpraHuuYEeCKUX
dbu3nYecKre 1 XUMUYECKUE CBOICTBA BEILIECTB.
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(peakuuu ruIpupoOBaHus,
raJIOreHUPOBAHUS, TUIpaTaIlIH,
OKUCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXOXJEHUE B IIPUPOJIE, TTOTyUYCHHUE
Y IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3

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

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

2.3

ApoMarudeckue
YTIIEBOAOPOIbI

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

Y HUTPOBAHHS ), TOTYyUEHUE

U ipuMeHeHue. Bausinue 6ensona

VYcranaBauBaTh MPUHAIIIEKHOCTD
BEIIIECTB K OMPEACICHHOMY KJIAcCy
YIJIEBOAOPOJIOB MO COCTABY

1 CTPOEHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OT/AEJBbHBIX IIPEACTABUTEICH
YIJIEBOAOPOIOB.

OnpeaensiTh BUIbl XUMUYECKOUN CBSA3U
B MOJIEKYJIaX YIJI€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOW CITIOCOOHOCTHU
YIJIEBOAOPOJIOB OT KPaTHOCTH
KOBQJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIeCcKue

1 XMMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MPEJCTABUTEIICH pa3IUYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyraaueHa -1,3,
OeH30I1a, TONYOJIa).

BBISBASTH reHETUUECKYIO CBSI3b MEXAY
YIJIEBOJIOPOJIaMH M TIOATBEPK/IATh €€
HaJIMYKUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX
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Ha OpraHu3M 4elioBeKka. I eHeTnyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4 | Ilpuponnsie [Ipuponansiii ra3. [lonytHeie HEPTAHBIE XapakTepu3oBaTb UCTOUHUKH
HMCTOYHUKHU ra3el. Hed1h 1 ee mpoucxoxacHue. YIJIEBOJIOPOTHOTO CHIPhsS (HE(PTH,
YIJIEBOJIOPOJIOB M MX CriocoObI mepepaboTku HEPTH: MPUPOHBIN Ta3, YTOJb), CHOCOOBI UX
nepepaboTKa [IEPErOHKa, KPEKUHT (TEPMUYECKUH, nepepadoTKu U MPAKTUYECKOE

KaranuTuieckuid). IIponykTsl
nepepadoTku HeDTH, UX IPUMEHEHUE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHnHblii yroib ¥ IpoOayKThI €r0
nepepadoTKH.
JKCIepUMEeHTAIbHbIE METObI
HU3YYeHHs BeleCcTB

U UX IPeBpaLeHMil:

e J/[eMOHCTpanuu:

— xomrekiuu «Hedte» u «Yromby;
— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlabopaTopHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEeJIETICHUE
yraepoJa U BOJIOPOJa B OPraHUYECKUX
BELIECTBAX;

— 03HAaKOMJIEHHUE ¢ 00pa3amMu
IJJACTMACC, KAY4YKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJIEKYII
YIJIEBOAOPOJIOB U
rajioreHONpOr3BOAHBIX.

pPEaKnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

IPUMEHEHHUE TI0Ty4aeMbIX IPOJYKTOB.
Hcnonbs30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HaAO0JIIO/ICHHE U ONMCAHUE XUMHUYECKOTO
JKCIIEpUMEHTA (J1a0OPATOPHBIE OIBITHI
U IPAKTUYECKHE PabOThI).

CrnenoBathb npaBuiaM 0e30MacHON
paboThI B TabopaTopun

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

JUISL OIIPENIENIEHUS] MOJIEKYJIIPH O
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e [IpakTuyeckue pabOTHI: dbopMyJIbl OpraHUYeCcKoro BEllecTBa,
No 1. ITonydenue 3TUiIeHA U U3y4ECHUE 10 YPAaBHEHUIO XUMHUUYECKON PEAKLIUH.
€ro CBOMCTB. CaMocCTOATENBHO MJIaHUPOBATH
e PacuerHble 3a1a4u: Y OCYILLECTBJIATH CBOIO ITO3HABATEIBHYIO
— ONPEAEIIEHUE MOJIEKYJISIPHOU JESITEIIbHOCTD; IPUHUMATh AKTUBHOE
(dbopMyIIBl OPraHMYECKOTO BEIIECTBA y4acTHe B IPYIIOBON y4eOHOM
10 MaCCOBBIM JIOJIIM aTOMOB JESITEIIbHOCTH
XUMUYECKUX DJIEMEHTOB;
— pacyeThl 0 YPABHEHUIO XUMUYECKOU
peakuuu

Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:kaimme oprannyeckne coenHeHus

3.1 | Cnuptel. ®eHon 3 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: PackpbiBaTh CMBICI H3y4aeMBbIX
METAHOJ U 3TAHOJI, XUMUYECKOE MOHATUM (BBISIBJISITH UX XapaKTEPHBIC
CTpoeHHE, GPU3NUECKHE U XUMUYECKHE MPU3HAKH), YCTAHABJIMBAThH UX
CBOMCTBa (peakIuy ¢ aKTUBHBIMU B3alMOCB$3b, UCIIOJIb30BATh
METAJIJIAMH, TaJIOT€HOBOIOPOIAMHU, COOTBETCTBYIOIIUE TTOHITHUS
ropeHue), npuMeHeHue. BogopoaHas [IPYA OMMCAHUU COCTaBa, CTPOCHUS
CBs13b. DUBHONIOTUYECKOE JEUCTBUE Y MIPEBPALLICHUN OpraHUYECKUX
METAHOJIa U 3TaHOJIa HA OPraHUu3M COEIUHECHUN.
YyeJIoBeKa. Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
MHOroaroMHbI€ COUPTHIL: 3THJICHTJIUKOIb | JJIsI COCTABICHUS MOJICKYJISIPHBIX
U TJIALEPUH, XUMUYECKOE CTPOCHUE, U CTPYKTYPHBIX (pa3BepHYTOMH,
duznueckre 1 XMMUYECKHE CBOMCTBA COKpaIleHHOM ) (hOpMYyJT OpraHUuYeCKUX
(B3auMOJICHCTBHUE CO MIETOYHBIMU BEILECTB.
METaJIaM¥, KAYECTBEHHAs! PEaKLIUs Y craHaBiIMBaTh NPUHAIIEKHOCTD
Ha MHOTOAaTOMHBIE CITUPTHI). BEILECTB K ONPEAEIIEHHOMY KJIacCy
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du3nomornuyeckoe IerucTBUE

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

Ha OpraHusM 4enoBeka. [I[pumenenue
¢denona

3.2

ANBIETUIbI.
KapOoHOBBIE KUCITOTHI.
CrnoxHble 3Qpupbl

Anbaerunibl: hopMabIeru

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

¥ BOCCTAHOBJICHUSI, KAUECTBCHHBIC
peaxkuuu), NoJy4eHrue

Y TIpUMEHEHUE.

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

u npuMeHenue. CteapuHoBas

Y OJIEMHOBASI KHCIIOTHI KaK
MIPEICTAaBUTEIIN BBICIIHX KapOOHOBBIX
KHCIIOT.

Mpbuia Kak COJTU BBICIIUX KapOOHOBBIX

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

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

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

JUTS )KU3HEICSATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMMACHOCTH BO3JICHCTBUSA
HA >KUBBIE OPTaHU3MBbI ONPEACITCHHBIX
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KHUCJIOT, UX MOIOIIEe JEeHCTBHE. OpPraHUYECKUX BEIIECTB, MOSCHSTh
CrnosxxHble 2¢uUpbl KaK TPOU3BOJIHBIE Ha TIPUMEPaxX CIOCOObl YMEHBIIICHUS
KapOOHOBBIX KUCIIOT. Y NIPEAOTBPAILIEHUS UX BPEAHOTO
[M'uaponu3 cnokHBIX 2PUPOB. BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA.
Kupbl kak TpoU3BOAHBIC TIUIIEPUHA Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
Y BBICHIUX KapOOHOBBIX KUCIIOT. METO/IbI TO3HAHUS — MPOBEJICHHUE,
I'maponus xupoB HAO0JII0/ICHUE U ONTUCAHUE XUMHUYECKOTO
3.3 | YraeBoasl VYrneBobl: cocTaB, KiaccupuKaIus AKCIIepUMeEHTa (J1a0OpaTOPHBIE OTBITHI
yrJ1eBOJI0B (MOHO-, JTH- U TIPAKTUYECKUE PabOTHI).
U Toyiucaxapubl). ['moko3a — CrnenoBaTh npaBuiiaM 0€30mMacHOM
IPOCTEUIINI MOHOCAXAPU/L: paboThI B TabopaTopuu
OCOOEHHOCTHU CTPOCHUS MOJIEKYJIbI, MIPU UCTIOJIb30BAHUHU XUMUYECKOU
bu3nYecKre 1 XUMUYECKUE CBOICTBA MOCY/IbI U 000PYIOBaHUS, & TAKKE
TJTFOKO3bI (B3aUMO/ICHCTBHE npaBujiaM OOpaIleHus ¢ BEIIECTBAMHU
¢ ruapokcuaoMm meau(Il), okucnenue B COOTBETCTBHM C UHCTPYKLIUSIMU
aMMHA4YHBIM pacCTBOPOM OKCHJIa BBITIOJTHEHUS JTa00PATOPHBIX OTMBITOB
cepeopa(l), BoccraHoBIIeHHEe, OPOKCHUE | U IPAKTUYECKUX padOT MO MOTYyYEHHUIO
TJIFOKO3bI), HAX0XK/IEHUE B IPUPOJIE, Y U3YYCHUIO OPraHUYECKUX BEILIECTB.
IPUMEHEHHE TIIOKO03bI, Onoyiornyeckas | IIpencraBiiaTe pe3ynbTaTsl
POJIb B )KM3HEAEATEILHOCTH OPraHu3Ma | 9KCIIEpUMEHTA B (hOpME 3aIUCH
yenoBeka. PorocunTe3. OpykTo3a Kak YPaBHEHU COOTBETCTBYIOIINX PEAKIINI
U30MeEp TIIFOKO3BIL. U JiefaTh BEIBOABI HA KX OCHOBE.
Caxapo3sa — mpeacTaBuTEINb [IpoBOIUTH BEIYMCIICHUS
JMcaxapuioB, THIPOJIU3 CaXxapo3bl, JUISL ONIPEAEITIEHUS] MOJIEKYJIIPHOMN
HaXOXKJICHUE B IIPUPOC ¥ MPUMEHEHHE. | (POPMYJIbI OPraHU4ECKOr0 BELIECTBA,
Kpaxman u nemitono3a Kak NpUpoJHbIe | 110 YPAaBHEHUIO XMMUYECKOU PEaKIUu.
MOJIMMEPBL: CTPOEHUE Kpaxmaa CaMocCTOATENBHO MJIaHUPOBATH
32
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Y LEJUTI0JI03bI, (PU3UYECKUE

U XUMUYECKHE CBOMCTBA Kpaxmalsia
(Truzponmn3, KaueCTBEHHAS PEaKITUs

C UOJIOM).

IKCNepUMEHTAIbHbIE METObI
M3Y4YeHHs BelleCTB U UX NMpeBpalieHuii:
e JlabopaTOpHBIE OTBITHI:

— rOpeHUe CIUPTOB;

— B3aUMOJICICTBUE TTIULEPUHA

¢ ruapokcuaoM meau(Il);

— Ka4ECTBEHHBIC PEAKIINH AJTbJICTHI0B
(OKHCIIeHrEe aMMHAYHBIM PaCTBOPOM
OKCHJIa cepedpa ¥ TUAPOKCUIOM
menu(Il));

— B3aMMO/ICMCTBHE KpaxmMaiia ¢ HUOJOM.
o [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTHI.

e PacueTHEble 3agaun:

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

— pacyeThl 10 ypaBHEHUIO XUMHUUECKOU
peaxiuu

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

Hroro no pazneny

13
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Pa3nen 4. A3orcoaepaxaniue opraHnudeckue coelMHeHUsI
4.1 | AMuHBL 3 AMMHBI: METWJIAMHH — IPOCTENIINI PackpeiBaTh cMBICT N3y4aeMbIX
AMUHOKHUCIIOTHI. MPECTABUTENIb aMUHOB: COCTaB, MOHSATUM (BBISIBIISITH UX XapaKTEPHBIC
benku XUMHUYECKOE CTPOCHUE, (PU3ndecKue MPU3HAKHN ), yCTAaHABIUBATh UX
Y XUMHUUYECKHE CBOMCTBA (peakiuu B3aMMOCB$3b, UCIIOJIb30BAaTh
C KHCIIOTAMU U TOPEHUS), HAXOKICHUE COOTBETCTBYIOIIUE MTOHITHUS
B MpUpPOJie. AMUHOKHCIIOTHI KaKk IIPY OIUCAHUH COCTaBa, CTPOCHUS
aMmdoTrepHbIe OpraHuYeCcKue COSAUHEHUS. | U MPEeBpaIeHUH OpraHUuIECKUX
DOU3NYECKNE U XUMUYECKHUE CBOMCTBA COCJIMHEHUH.
AMUHOKHCJIOT (Ha MpUMepe TIIMIUHA). Hcnosb30BaTh XUMUYECKYIO CUMBOJIUKY
buosornueckoe 3HaYeHNE aMUHOKUCIIOT. | JJIsI COCTABJICHUS MOJICKYJISIPHBIX U
CuHTE3 MenTUa0B. CTPYKTYPHBIX (pa3BEpHYTOMH,
benku kak mpupoaHbIE TOJTUMEPBL. COKpaIieHHOM) (hopMysT OpraHMYeCcKUxX
[TepBuuHasi, Bropu4yHas 1 TPETUYHAS BEILIECTB.
CTPYKTypa 0enkoB. XUMUUYECKUE Onpenenars NPUHANICKHOCTh BEIIECTB
CBOMCTBA OEJIKOB: THIPOJTU3, K OIIPEJICICHHOMY KJIACCY 110 COCTaBY
JICHATypalHtsl, KAYECTBEHHBIC PEAKIINU Y CTPOEHHUIO, HA3bIBATh UX
Ha OCJKH. 110 CUCTEMAaTUYECKOM HOMEHKIIATYPE;
JKCnepUMEHTAIbHbIE METO/IbI MPUBOJIUTH TPUBHUAJILHBIC HA3BAHUS
M3y4eHUsl BelIeCTB M MX NMPEeBPalleHUil: | OT/ICJbHBIX MPEICTABUTENEH.
e /lemoHCTpauuu: XapakTepu3oBaTb COCTaB, CTPOCHUE,
— JIeHaTypalys OEJIKOB IIPH HAIPEBaHUK; | IPUMEHEHHE, PU3UIECKHE U
— IIBETHBIC pPEaKIIUU OeJIKOB XUMHUYCCKHUC CBOﬁCTBa, Ba)KHEHIIINE
CIOCOOBI TTOJTYYEHHUSI TUITUYHBIX
MPEJCTABUTEIICH a30TCOACPKAIINX
CcoeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIIKOB).
34
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OmnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha IpUMepax 3HaYeHHe OETKOB

JUIS OpraHu3Ma YesIoBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — HA0II01aTh

U OMKCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

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

Hrtor

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMosieKy IsipHbIe COCAUHECHUS

5.1

[ImacTmaccsr.
Kayuyku. Bonokna

2

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

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

Y CUHTETUYECKHUE KaydyKH

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

Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OPraHNUYECKUX BEUIECTB,

TUTSI OOBSICHEHUS OT/ICTTBHBIX (DAaKTOB

Y SBJICHU.

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

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

Y JIaBCaH).

IKCIEePUMEHTAIBHbBIE METOABI
M3Y4YEHHs BELeCTB U UX NPeBPaLleHuIl:
e JlemoHCTpauuu:

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

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

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

Y OIUCHIBATh JIEMOHCTPALlMOHHBIN
DKCIEPUMEHT

Hroro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOT’PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\I 4acoB oOy4arommxcs

y4e0HOro mpeMeTa

Paznen 1. TeopeTruueckue oc

HOBbI XUMHUH

1.1

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

J.. Menpaeneena

3

Xumuueckuii anieMeHT. Atom. Coctas
aTOMa, U30TOMNbL DIJIEKTPOHHAs
000J104Ka. DHEPreTUYEeCKUue ypoBHH,
OJTypOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f~-anemeHnTbl. OCOOEHHOCTH
pacrnpeiesieHus 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

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

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

CBs13b IEpUOINYECKOI0 3aKOHA

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

U niepuoiaM. 3HaueHUE EePUOIUIECKOTO
3aKOHA U CUCTEMbl XUMUUYECKUX

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

PackpbIBaTh CMBICII IEPUOAUYECKOTO
3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEITLHYIO U MIPOrHOCTHYECKYIO
byHKINH.

XapakTepu3oBaTh IJEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo10B, UCTIONb3YS
MOHSTHUS S-, P-, d-DJIIEKTPOHHBIC
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyImnam
[leproarueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

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

Bunpr Tabmun «Ilepuognaeckas

CUCTEMAa XMMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBA3b.

Buasl (koBasieHTHas! HETIOISIpHAs

U TIOJISIpHAasi, MOHHAsI, METAJUTHYeCcKas )
1 MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U IOHOPHO-
aK1enTopHbIi). BomopoaHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATEIBLHOCTh. CTENeHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BemecTsa monekynsipHOro

Y HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUNbI KPUCTATIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

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

P ACKPbIBATb CMbBICJI N3y4aCMBbIX

MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHATH 3TU OHITHUS
IIPY OIIUCAHUHU COCTABA U CTPOCHUS
BEIIECTB, JJIs1 00BACHEHUSI OTJEIbHBIX

(GakToB U SBICHUH.

Onpenensats BUIbl XUMUYECKOMN CBSI3U

(KOBaJICHTHOM, HOHHOM,
METaTMYECKOM, BOJOPOAHOMN)

B COCIUMHCHUAX, THUII KpHCTﬂHJ’IH‘ICCKOﬁ
PCIICTKN KOHKPETHOI'O BEIICCTBA.
OHpeI[eJ'IHTb BaJICHTHOCTDB M CTCIICHb
OKHCJICHUA XUMHNYCCKUX 3JICMCHTOB

B COCAMHCHUAX PA3JIMIHOIO COCTAaBA.

HpOBOI[I/ITB BBIYHMCJICHUA

C HUCITIOJIB30BaAHUCM ITOHATHSA «MacCCOBasid

A0JI1 BEIICCTBA B PACTBOPCH.

BJ'I&)IGTB N3y4aCMbIMN XUMHUYCCKUMU

ITIOHATUAMMU.
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coenuHenn. Homenkiarypa OOBSACHSITH 3aBUCUMOCTb CKOPOCTH

HEOPraHWYECKUX BELIECTB. XUMHUYECKOU PEaKLMU OT Pa3IMYHbIX

JKCIEePpUMEHTAIbHbIE METObI (bakTopoB.

H3y4€eHHUsI BelIeCTB U UX NMpeBpaineHuii: | OnpenensiTe XapakTep CMEIICHHS

e /[emoHCTpauuu: XUMHUYECKOTO PAaBHOBECHUS

— MOJENU KPUCTATUIMYECKUX PEIIETOK. B 3aBUICUMOCTH OT BHEILIHETO

e PacueTHble 3a1a4u:; Bo3aencTaus (nmpuHumn Jle Hlarense).

— pacyeThl C UCHOJIL30BAHUEM MMOHATHUS CocraBisTh ypaBHEHHUS PEAKIIUH

«MaccoBasi J10J1s1 PACTBOPEHHOTO Pa3JINYHBIX TUIOB; IMOJIHBIE

BEILIECTBA» Y COKPAILICHHBIC YPABHEHUSI PEaKIIUI
1.3 | Xumuueckue 6 Xumnueckas peakius. Knaccuduxanus | HOHHOro OOMEHA, YYMTBIBAs YCIIOBUS,

peaKuu XUMHUYECKUX PEAKIIMN B HEOPraHUYECKOW | ITPH KOTOPBIX 3TH PCAKIUHA UAYT

Y OPTraHUYECKON XMMHU. 3aKOH A0 KOHIIA.

COXPaHEHUS MACChI BEIIECTB; 3aKOH Hcnosnb30BaTh €CTECTBEHHO-HAYYHBIE

COXpaHEHUs U IPEBPALECHUS YSHEPTUU MCTO/IbI TIO3HAHKA — IPOBEIICHUC,

[P XUMUYECKUX PEaKIUsIX. HAOJIIOICHUE U ONTUCAHUE XUMHUYECKOTO

CKOpoCTh peakIiuM, €€ 3aBUCUMOCTh SKCIICpUMCHTA (JICMOHCTpaHI/IOHHBIe

OT Pa3INYHBIX (haKTOPOB. U 1a00paTOPHBIC OMBITHI, MPAKTUYECKUE

OO6paruMble peakiuu. XUuMHUYECKoe paboThI): 1O ONMPEEIICHHUIO CPE/IbI

paBHOBecHe. DAKTOPHI, BIUAIOIINE BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIHIA

Ha COCTOAHUE XUMHYECKOTO MOHHOTO 0OMEHa, BIUSHUIO Pa3JIMIHBIX

PaBHOBECHS. (haKkTOpOB Ha CKOPOCTH PEAKITHIA.

[Tpunnun Jle [laTense. CrnietoBarh mpaBuiaM MoJb30BAHUS

DIIEKTPOIUTHYECKAS JUCCOLTUALINS. XMUMHYECKO¥ TTOCY0# 1 J1abOpaTOPHBIM

CunbHbIe U ClIa0bIE SJIEKTPOJIUTHI. 000py10BaHUEM.

Cpena BOAHBIX paCTBOPOB BEIIECTB: IIpencTaBasTh pe3ybTaThl

KHCJIast, HeWTpaabHasi, eJI0YHasl. XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
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Bonopoansiit nokazarens (pH) pactBopa.
Peakiiuu nonHoro oomMeHa

B OPTraHUYECKON U HEOPraHUYECKOU
XUMUH.
OKHCIUTENHHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonsitue 06 3ekTpoan3e
pacIuiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
H3y4YeHHUs] BelleCTB ¥ UX NMPeBpPallleHu:
e JleMoHcCTpanuu:

— Ppa3ioKEeHHE MEPOKCUIA BOIOPOaa

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlaGopaTopHbIE€ ONBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIIpeaesIeHre Cpeabl paCTBOPOB
BEILIECTB C MOMOIILbIO YHUBEPCAIHHOTO
MHJIUKATOpA.

e [IpakTuyeckue pabOThI:

Ne 1. Biustare pa3nuaabx GakToOpoB

Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuerHsie 3agaun:

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

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

[IpoBOINUTH BBIYUCIICHUS

110 YPAaBHEHUSAM XUMHYECKUX PEaKIIUH,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacuersl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1 | Meramibl 6 Meramnsl. [lonoxenue meramios PackpeiBaTh cMBICT N3y4aeMbIX
B [leproanueckoil cuctemMe XUMUYECKUX | IOHATUHN (BBIICIATH UX XapaKTepHbIC
AJIEMEHTOB. NPU3HAKN) U IPUMEHSTh 3TU MOHATHUS
OCOOEHHOCTH CTPOCHHUS ICKTPOHHBIX IpU ONMKMCAHUU COCTaBa U CTPOCHUS
000J104€K aTOMOB METAJLJIOB. BEIIECTB, AJIs1 OOBSICHEHHS OTAENIbHBIX
Ob6mue ¢puznyeckue CBOUCTBA (baKTOB U SABICHUII.
METAJUIOB. OOBsACHATH 00LIME 3aKOHOMEPHOCTH
[IpumeHeHre MeTaJlIoB B OBITY, IPUPOJIE | B UBMEHEHUU CBOWCTB JIEMEHTOB —
1 TexHuke. CriiaBbl METaJIJIOB. METAJUIOB U UX COCTMHEHUH C yUETOM

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH | CTPOEHHUS UX aTOMOB U ITOJIOKEHUS
MeTaiioB. O0mue criocoOb! nonydenust | B Ilepuonnueckoil cucreme

MeTauioB. Koppo3us MeTayios. XUMHUYECKUX IJIIEMEHTOB

CniocoObI 3alIUThI OT KOPPO3UHU. . 1. Menneneesa.

OO011ast XxapakTEepUCTHKA METAJIIOB XapakTepu3oBath (OMUCHIBATH) 00IINE

riaBHbIX oArpynn (IA-rpymma, XUMHUYECKUE CBOWCTBA METAJIJIOB, UX

[TA-rpynna) Ilepuoanueckoil cucTeMbl BOXHEUIINX COCIMHECHUN, TOATBEPKAas

XUMHUYECKUX IJIEMEHTOB. 3TO OMMCAHUE NTPUMEPAMU YPABHEHUU

Amomunuii. AMQpoTepHble CBONCTBA COOTBETCTBYIOIIUX XUMHUUECKUX

OKCHJIa U TUAPOKCHUIA AITFOMUHUS. pEeaKLHnii; IPUMEHEHUE METAJUIOB

OO611ast XxapakTepUCTHKA METAIIOB B Pa3JIMYHBIX 00JIACTAX, a TAKKE

no0ouHbIX noarpynn (b-rpymm) VCIIOJIb30BAHUE UX ISl CO3/IaHUs

[Tepuoanueckor CUCTEMBI COBPEMEHHBIX MaTEPUAJIOB

XUMHUYECKUX IJIEMEHTOB: ME/Ib, Y TEXHOJIOTHM.

LUHK, XPOM, KEJE30. OnuchBaTh CIOCOOBI 3aIUTHI METAJLIIOB

Baxueiimme coeIMHEHNS] METAIIJIOB OT KOPPO3HH.

(OKCHIBI, TUIPOKCHUIBI, COJIH). PackpbIBaTh CyIIHOCTH OKUCIIUTEIBHO-
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JKCIePUMEHTAIbHbIE METO/bI BOCCTaHOBUTEJIBHBIX PEAKIIUN
U3Y4YEeHMS BElIEeCTB U MX MPEeBPALlleHU: | TIOCPEICTBOM COCTABIICHUS
e /lemoHCTpanuu: AJICKTPOHHOTO OalaHca 3TUX PeaKIri.
— KOJUICKIIUS «MeTalibl U CILIaBhIY. [IpoBOAUTH peakuu,
e JlaGopaTopHbIE OIBITHI: MOATBEPKIAIOIINAE XAPAKTEPHBIC
— B3aMMOJICVCTBUE THAPOKCUIA CBOMCTBA U3Y4Ya€MbIX BEIIECTB,
AIFOMHMHHMS C PACTBOPAMHM KHCIIOT pacro3HaBaTh ONBITHBIM ITYTEM UOHBI
U 1EeJI0YEH; METaJIOB, MPUCYTCTBYIOIINE B BOJIHBIX
— KQ4YE€CTBEHHBIE PEAKIIUM HA KATUOHBI pacTBopax.
METaAJUJIORB. Hcnons30BaTh CCTCCTBCHHO-HAYYHBIC
e [IpakTHaecKue paGoThL: METO/IbI IIO3HAHUSI — ITPOBEICHHUE,
No 2. Pemmreaue AKCIIEPUMEHTATBHBIX HaOJIIOIEHUE U OIMMCAHUE XUMUYECKOTO
3a71a4 1Mo TeMe «MeTauiby. AKCTIEpUMEHTA (JEMOHCTPAIIMOHHBIC
e PacuerHble 3a/1a4H: 1 1a00paTOPHBIC ONBITHI, MPAKTUICCKHE
— pacueTsl Macchl (00beMa, KOJIMYeCTBa | PabOThI).
BEILIECTBA) MPOJYKTA pPEaKIuu, €Clu [IpencraBisiTe pe3ysibTaThI
OJIHO M3 BEIICCTB JaHO B BUJIE paCTBOpa | XMMHUYECKOr0 dKCIIepUMeEHTa B (hopMe
C OIPEJICIIEHHON MACCOBOM J0JIEH 3allMCH YPaBHEHUN COOTBETCTBYIOIIUX
PacTBOPEHHOI'O BELIECTBA peaKkuuil U JenaTh BBIBOAbI HA UX
OCHOBE.
CrnenoBaTh MpaBHIaM MOJIb30BAHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHHEM.
[IpoBOIUTH BEIYMCIICHUS
10 YPABHCHUAM XUMHUYECKUX PEAKIIHUH.
CamMoCTOsITeNIbHO MJIaHUPOBATh
Y OCYILECTBJISITh CBOIO TTO3HABATEIBHYIO
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JEATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTU

2.2 | Hemeraminl

Hewmeramnnesl. [lonoxeHue HeMeTaII0B

B lleproimueckon cUCTeME XUMHAYECKUX
anemenToB J[.1. MenneneeBa

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

KHCIIOPOJIa, cephl, pocdopa u yriaeposa).

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

IKcnepUMeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX MpPeBpPaLeHUN:

e /lemoHCTpauuu:

— 00paslibl HEeMETAJIOB;

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

— Ka4E€CTBEHHBIE PEAKIIUM HA AaHMOHBI
1 KaTHOH aMMOHHUS.

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

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUH CBOMCTB HEMETAIIIOB

U WX COCIMHEHUM C YUETOM CTPOCHHUS
UX aTOMOB H ITOJIOKCHMUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneesa.

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

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

B Pa3JIMUHBIX 00JaCTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

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

e PacueTHEbIe 3a/1a4un:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 1O U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

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

U3 BEIIECTB UMEET MPUMECH

2.3 | Ceasp Heoprannueckue u opraHu4eckue CBOMCTBA U3y4aEMbIX BELIECTB,
HEOPTraHWYECKUX KkucnoTel. Heopranmueckue pacro3HaBaTh ONBITHBIM ITYTEM
U OPTaHUYEeCKUX U OpraHMYEeCKUEe OCHOBAHMUSL. AHMOHBI, TPUCYTCTBYIOLIUE B BOJHBIX
BEIIICCTB AmdoTepHbIC HEOPraHUYECKHE pacTBopax.

M OPraHN4CcCKUC COCAMHCHU.
I'eneTnyeckas cBs3b HCOPraHN4CCKHUX
" OPraHN4YCCKUX BCUICCTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLInH.

PackppiBaTh CyIIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI
IIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OajaHca TUX PEeaKIuil.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TTIO3HAHUS — MPOBEICHUE,
HAOJII0/ICHHE U OTIMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUECKUE
paboThI).

[IpencraBisaTh pe3ysIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popme
3aIlliCU ypaBHEHUHN COOTBETCTBYIOLIUX
peakiuii ¥ 1e1aTh BHIBOJBI HA UX
OCHOBE.
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CremoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH TOCY10i U J1a00paTOPHBIM
000py1I0BaHHEM.

[1poBOAUTH BBEIYUCIICHUS

110 YPaBHCHUSM XUMHUYECKUX PEaKIUil.
CaMoCTOATENBHO MIJIaHUPOBATH

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

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xuMuu B obecrieueHun PackppiBaTh poJib XUMHUH B PEILICHUU

JKOJIOTUYECKOM, SHEPreTUIECKON

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

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

UYennoBek B MUPE BEMIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIUN: XUMUS

1 3I0POBBE YEJIOBEKA; MpaBUiIa
HCIIOIb30BaHUS JIEKAPCTBEHHBIX

IHEPreTUYECKUX, CHIPHEBBIX

1 DKOJIOTUYECKHUX TPOoOIeM
YeJI0BEYECTBA, ONMKMCHIBATH OCHOBHBIC
HaIPABJICHHS PAa3BUTHUS XUMHUYCCKOM
HAyK{ U TEXHOJIOTHH.

[IpuMeHsTH NpaBuiia 6€301acHOro
oOpaIieHus ¢ BemecTBaMH,
WCIOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TPaBUJIa TIOBEJICHUS B IEIISX
cOepexeHUs 3I0POBhS M OKPYKAFOIIEH
MIPUPOHOM Cpeibl; IOHUMATh BPeT
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MBbI OINPE/ICIICHHBIX BEIIECTB
cMbich nokazarens K, mosicHATh
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npenaparoB; MpaBuia 0€301MacHOroO Ha MpUMepax CrocoObl YMEHBIIICHUS
HCIIOJIb30BaHUS MIpErapaToB OBITOBOM Y MIPEAOTBPAILIEHUS UX BPEIHOTO
XMUMHUH B ITIOBCEIHEBHOM JKU3HU. BO3JCHCTBHUS.

brrTOBas XumMUUeCcKas rpaMOTHOCTh AHaIM3UPOBaTh U KPUTHUYECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIECCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIeH
Cpepl.

Hcnonb30BaTh MOMydEHHBIE 3HAHUS

U TIpeJicTaBIeHUs 0 chepax
NEeSATEHPHOCTH, CBA3aHHBIX C HAYKOU

Y COBPEMEHHBIMHU TEXHOJIOTHUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BHIOOpE
cBoel Oymyrel mpodeccCHoHaTbHON
NeSITEbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
po0JIEM XUMUUYECKON U IKOJIOTHYECKON
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeMe
U TIpeJyiaraTb BO3MOXKHBIE ITYTH €€

peIcHnA
Hroro o pa3acity 4
OBHIIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 106 ot 28.04.2026. UcnonHutens: KOHycosa 3.H. 0 AIEKTPOHHbINA

Ctpanuua 46 13 59. CtpaHuua cosaaHa: 28.04.2026 17:51 ¥ TATAPCTAH



Denepanbhas pabodas nmporpamma | Xumust. 10—11 knaccst (6a30BbIit ypOBEHB)

INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUSA 110 XUMHNHU

B denepanbHBIX M pEerMOHATBHBIX TMPOIEIYypax OIEHKH KadecTBa 0Opa3OBaHMSI
UCIIONIb3YETCS TMepedeHb (KOAM(PUKATOP) pacHpeeCHHBIX M0 KjaccaMm IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbLHON IPOrpPaMMBI
CpeJIHero o0I1Iero oOpa3oBaHus U DJIEMEHTOB COJIEP)KaHUs 110 XUMHUH.

10 KVIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMMbl

Kon IIpoBepsieMble TpEAMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOU
IIPOBEPSAEMOI0 00pazoBaTeIbHON IPOrpaMMBbl CpeTHEr0 00LIero oOpa3oBaHus
pe3yibrara

1 Teopernueckre OCHOBBI OPraHUYECKON XUMUU

1.1 ChopMupOBaHHOCTH TIPEICTABICHUN O XUMHYECKOU COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMHUH B TO3HAHUH
SIBJICHUW TPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUTSL pelIeHus] MPAKTUYECKUX 3a/a4 U DKOJOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U MPUPOJTHOM Cpesie

1.2 Brnanenue cucreMoll XUMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarouue MOHATHUS (Monekyna, BaJIEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIEHUS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIpHAasT Macca, MOJISIPHBIA 00BbEeM, YIJIEpOIHBIA CKEJNeT,
dbyHKIMOHANBbHAS ~ Tpymmna,  paguKal,  HU30MEpHUsi,  HU30MEpHI,
TOMOJIOTUYECKUH  psZl, TOMOJOIH, YrJI€BOAOPOIbI, KHUCIOPOJ-
U a30TCOMECpKAIINE COSANHEHUS, OUOJIOrMUYECKN aKTUBHBIE BELIECTBA
(YriieBozpl, XUpHI, OEIKN), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUSA); TEOPUH M 3aKOHBI (TEOpus
XUMHUUYECKOTO CTPOEHHUsI oprannueckux Bemiects A.M. Bbyrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUHU, (PAKTOIOTHYECKHE
CBEICHUS O CBOWCTBaX, COCTaBe, IMOJYYEHUHM U O€30MacHOM
VCIIOJIb30BAHUM BAKHEWIMX HEOPraHWYECKUX W OPraHMYECKHUX

BEIIECTB B OBITY ¥ IPAKTUYECKOM JIESITEILHOCTH YEJIOBEKA
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1.3 ChopMUpOBaHHOCTh YMEHMH BBISIBIISATh XapaKTEpHbIE MPU3HAKU
NOHATHUM,  yCTaHABIMBATHL WX  B3aWMMOCBA3b,  HCIOJIb30BATh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHCAHUM COCTABa, CTPOEHUS
Y IIPEBPAIICHUN OPTaHUYECKUX COETUHEHNN

1.4 ChopMupoBaHHOCTH YMEHUN HCTOIH30BAaTh XUMUYECKYIO CHMBOJIUKY
JUISl COCTaBJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIleHHON) (OpMyJT OpPraHWYECKUX BEIIECTB U ypaBHECHHM
XUMHUYECKUX  pEaKUWid,  H3rOTaBJMBaTh  MOJEIM  MOJEKYJ
OPraHWYECKUX BEIIECTB JUIsI WUIIOCTpPAllMd WX XUMHUYECKOIro
Y IIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5 ChopmMupoBaHHOCTh YMEHWW YCTAHABIIMBATh MPUHAJJIC)KHOCTh
W3YYCHHBIX OPraHMYECKUX BEIIECTB IO WX COCTaBy M CTPOEHUIO
K OIpeAeTIeHHOMY KJaccy (Tpynme) coequHeHHil (YriaeBOAOpOIbI,
KHUCJIOPOJ M a30TCO/ACP)KAIUE COCTUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMsI), JaBaTh WM Ha3BaHHWS [0 CHCTEMaTHYECKON
Homenknatrype (IUPAC)

1.5 ChopMHUPOBAaHHOCTH YMEHHSI ONPEAEIATh BUJIBI XMMHUUYECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSX (OMHAPHBIC U KPATHBIC)

1.6 ChopMupoBaHHOCT, YMEHUSI TPUMEHSTH: TOJOXKEHUS TEOpUHU
CTpOoeHUsl opraHnyeckux BemectB A.M. byriepoBa st 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHMsI MaCChl BEILIECTB

2 Yrnerogopoasl.  Kucnopoacomepkamme W a30TCOAEpIKAIINAC
OpraHUYECKUE COeTMHEHUSI. BEICOKOMONEKYISIPHbIE COCTUHEHUS

2.1 CdopmMupoBaHHOCTh YMEHHMA TPUBOJUTH TPUBUAIBHBIC HA3BAHMUS
OT/ICJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPOMUJIEH, AlCTHJIEH,
ATUJICHTIINKONb, TIUIEPUH, (HEeHON, (OpMaTBIACTHII, aleTaIbICTH I,
MypaBbHHasi KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHUCIIOTA,
CTeapHHOBasl KHCIIOTa, TJIOK03a, (PpyKTO3a, Kpaxmai, LEeJUI0JI03a,
TJIMITUH)

2.2 CdopmMupoBaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOECHHE,
(bu3nuecKkue M XUMHUYECKHME CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, HTHJIEH,
NpOMNWIeH, aneTuieH, OyraaueH-1,3, metunOyraguen-1,3, OeHzodn,
METaHOJI, ITAHOJI, ITUJICHIJINKOJIb, TIMIEPUH, (PEHO, alleTallbIeru,
MYypaBbHHASI U YKCYCHasi KUCJOTHI, IJIFOKO3a, KpaxMall, LIEJUII0JI03a,

AMUHOYKCYCHasl KUCJIOTA)
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2.3 ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TE€HETUYECKYIO CBSA3b
MEXKIYy THUIOUYHBIMUA  TPEJICTABUTENIIMU  PA3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB ypaBHEHUSAMU COOTBETCTBYIOIIHNX
XUMHUUYECKUX PEAKIIUNA C UCTIOIb30BAaHUEM CTPYKTYPHBIX POopMYyI

2.4 CdopmupoBaHHOCTH YMEHHSI  XapaKTepU30BaATh VCTOYHHUKH
YIIEBOJAOPOITHOTO ChIPbsi (HEPTh, MPUPOJHBIN a3, Yrojib), CIIOCOOBI
UX TepepadOTKM U  MPAKTUYECKOE NPUMEHEHUE TMPOIYKTOB
nepepaboTKu

3 XUMUS U KU3Hb. PacyeTsl

3.1 ChopMupoBaHHOCTh YMEHHM BIAJAETh CHCTEMOM 3HAHUN 00 OCHOBHBIX
METO/Iax HayYHOr0 MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MIPU U3y4EHUU
BEUIECTB M XUMHYECKUX SIBIIEHUW (HAOIIOJeHuEe, HU3MEPEHHUE,
SKCHEPUMEHT,  MOJCIHUPOBAHUE),  MCIOJIb30BATh  CHUCTEMHBIE
XUMUYECKAE 3HAHUS [Isl TPUHATHS PENICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIECTBAMU U UX TPUMEHEHUEM

3.2 ChopMupoBaHHOCT, yMEHHI COOJIIO/IaTh TIpaBWJIa TMOJIb30BAHUSA
XUMUYECKON MOCy/IoM U JIabopaTOPHBIM OOOpYJOBaHUEM, a TaKKe
IpaBUIia OOpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIMBITOB

3.3 CdopMHUpOBaHHOCTh YMEHUM TIJIAHUPOBATH U BBIMOJHATH XU MUYSCKHUI
IKCTIICPUMEHT (IpeBpareHus OpraHUYeCKUX BCIIICCTB
IpU HArpeBaHWU, TOJYUYCHHUE OTUJICHA W U3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIE PEAKIIMY OPTAaHNYECKUX BEIIECTB, ICHATYpaIus OCIKOB
Py HarpeBaHWM, IIBETHBIE pEAKIMU OETKOB) B COOTBETCTBHH
C MpaBUJIAMHU TEXHUKH O€30TaCHOCTU TP OOPAIICHUH C BEIECTBAMH
U J1a00OpaTOpPHBIM  O0OPYAOBaHUEM; IMPEACTABIATH PE3YJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (GoOpMe 3aluCH  ypaBHCHHM
COOTBETCTBYIOIIUX PEaKIUi M (OPMYIHPOBATH BBIBOALI Ha OCHOBE
3TUX PE3yIbTATOB

3.4 CdhopMHpOBaHHOCTH YMEHUH MIPOBOAUTH BBIYUCIICHUSA
M0 XUMHYECKUM YpaBHEHUSIM (Macchl, o00beMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BeMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIA MPOJTYKTOB
peaxiun)

3.5 CdopmupoBaHHOCTH YMEHUU KPUTHYECKHU aHAJIM3UPOBATH
XUMUYECKYI0 HH(POpPMAIMIO, TOJYy4aeMYI0 M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil uH(popMaluu, cetb UHTEpHET U apyrue)
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3.6 CdopmMupoBaHHOCTh yMEHHM COOJIOJATh TMpaBUjiia SKOJOTHYECKU
1e1eco00pa3Horo MOBeAECHHS B OBITY U TPYIOBOM JE€ATEIbHOCTU
B LEISX COXPAHEHUs CBOErO 30POBbSl U OKPYXKAKOLIEH IPHUPOIHOU
Cpellbl, OCO3HABaTh OMACHOCTh BO3JECHCTBUSA Ha KUBbIE OPraHHU3MBI
OIpEEIICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMBICI MTOKa3aTels
I[IIK (mpeaenbHO  JONMYCTUMOW — KOHIIGHTPALIMM),  TOSCHATH
Ha MpUMeEpax CrocoObl yMEHBIIIEHUS U MIPEIOTBPALIECHHUS UX BPEIHOTO
BO3/ICICTBUS HA OPraHU3M YEJIOBEKa

IIpoBepsiemble 3J1IeMEHTbI CONEPKAHMS

Kon [IpoBepsieMbIl 2JIEMEHT COACPIKAHUS

1 TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

1.1 [Ipenmer OpraHMYeCKONM XMMHUU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
B IIOJIy4CHUMM HOBBIX BEUIECTB W MaTepualoB. Teopus CTpOCHUSA
oprannyeckux coeqnHeHur A.M. byriepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2 CtpykTypHble (HOpMYJIbl OPraHMYECKHX BEIIECTB. [ OMOJIOTHS, U30MEpPHS.
XuMuyeckasi CBsi3b B OPraHMYECKUX COSAUHECHUSIX — OJUHAPHBIE U KPAaTHbBIC
cBsi3u. [IpeacraBienue o kiaccu@UKauyu OpraHMIeCKUX BEIIECTB

1.3 Homenkiarypa OPraHUYEeCKUX COEMHEHUI (cucremaruueckas)
M TpUBHAIbHBIE HA3BAaHUS BAKHEUIIMX TMPEACTAaBUTENIEH  KIIACCOB
OpraHUYECKUX BEIIECTB

2 YrieBogopo sl

2.1 AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHWU psaa. MeTraH W 3TaH —
MIPOCTEHUTITNE TTPEACTABUTENH ATKAHOB: (PH3NYECKUE M XUMUIECKHE CBOMCTBA
(peakuu 3aMEIICHUS] U TOPEHMS), HAXOXKJICHHE B MPUPOJE, MOJydeHHUE
Y IPUMEHEHUE

2.2 | AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUIN psAl. DTUIIEH U MPOIHIIEH —
MPOCTEHIINE MTPEICTABUTEH AIKEHOB: (PU3NUECKUE U XUMUYECKIE CBOWCTBA
(peakuu THAPUPOBAHHUS, TaJOr€HUPOBAHMS, THApATAllUU, OKHCIIECHHUS
Y TIOJIMMEPU3allin ), OITYYEHUE U IPUMEHEHUE

2.3 Ankanuensl: Oyraguen-1,3 u MmetwiOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHe  CBoicTBa  (peakumss  moiauMmepusaiuu).  I[lomydenue
CUHTETUYECKOT0 KaydyKa U PE3UHbI

2.4 AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psij.
ALleTHIIEH — TPOCTEUIINM NPENCTABUTENL AJKHHOB: COCTaB, CTPOCHMUE,
buznueckue W XUMUYECKHE CBOWCTBA (pEaklUu TUAPUPOBAHMS,
raJIOr€HUPOBAHUS, TUAPATALIMU, TOPEHHUS] ), TIOTYYEHUE U IPUMEHEHNE
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2.5 Apenbl. benszon: cocras, cTpoeHue, (pu3nueckue U XUMUYECKHE CBOWCTBA
(peakuuu TajJOreHUPOBAHMSI U HUTPOBAHMS), MOJYyYEHHUE U MPUMEHEHHUE.
Tonyoun: cocraB, crpoeHue, pu3anUecKre 1 XUMUYECKUE CBOMCTBA (peakuuu
raJIoOreHUPOBAHUS U HUTPOBAHUS ), [IOJIyd€HUE U TPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnyecKkas CBs3b MEXKIY YIJIEBOJOPOAAMH, NMPUHALIESKAILUMU
K pa3IM4HbIM KJ1accaM

2.6 IIpupoaHble MCTOYHUKHU YIIIEBOAOPOIAOB. lIpUpOmHBIM ra3 W MOIYyTHBIE
Heraubie ra3el. Hedrer m ee mpoumcxoxaenue. CrocoObl mepepadoTKH
He(TU: MEpPEroHKa, KPEKUHT (TEPMUUYECKHM, KaTAIUTUYECKHI), TUPOIH3.
[IponykTel mepepabOTKM HEPTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yroiib U POJYKTHI €ro nepepadboTKu

3 Kucnoponaconepxariue opraHu4ecKrue CoeIuHECHUS

3.1 IIpenenbHple ONHOATOMHBIE CIHUPTBL. METaHOI M 3TAaHON: CTPOEHUE,
busnyeckne U XUMUYECKUE CBOWCTBA (PEaKIMM C aKTUBHBIMU METAJUIaAMU,
raJlor€HOBOA0POJIaMH, TOpEHUE), IpUMeHEHNE. BoopogHbIE CBS3U MEXTY
MOJIEKYJIaMU CIUPTOB. JleWcTBME MeTaHOola W DJTAaHOJa Ha OpPraHu3M
4esioBeKa. MHOroaTOMHBIE CIIMPTHI. DTUJICHIVIMKOJIb U TIIULEPHUH: CTPOEHUE,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJECHCTBHE CO IIEIOYHBIMU
MeTallaM{, Ka4eCTBEHHAsl peaKIiusl Ha MHOI0aTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHusM 4enoBeka. [I[puMenenre rmuuepruHa U STUIIEHTIIKOIIS

3.2 @deHoN: CTpoeHUE MOJIEKYJbl, (U3MYECKHEe M XUMUUYECKHE CBOWCTBA.
TokcuunocTs GeHomna. [lpumenenne genona

3.3 Anpnieruibl U KeTOHbL. @opMaliblieTU[l, aueTalbIeruj: CTPOCHUE,
buznueckue W XUMUYECKHE  CBOWCTBA  (pEakmWM  OKUCIICHUS
Y BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIIMHU), TOJyUCHHUE U IPUMEHEHUE

3.4 | OnHOOCHOBHBIE TpenesbHbIE KapOOHOBBIE  KHCIOTHL.  MypaBbUHAs
U YKCYCHasi KHUCJOTBI: CTPOCHHE, (PU3UUYECKHME U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, 001IME IS KiTacca KUCIIOT, peaklus 3Tepu(pruKanum), morydeHue
U npuMeHeHue. CTeapuHOBas U OJIEMHOBAsl KUCJIOTHI Kak IPEICTaBUTENN
BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOILEE IeHCTBUE

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

3.6 | VYrmeBogel:  cocTtaB, Kkjaccudukanus ~— yriaeBogoB  (MOHO-,  JH-
U nonucaxapuibl). ['7oko3a — MpOCTEUIUH MOHOCAXapul: OCOOCHHOCTH
CTPOCHHUS ~ MOJIGKYJbI,  (U3NYECKHWe ¢  XHMHYECKHE  CBOWMCTBA

(B3aumoneiictBue ¢ rtuapokcugom Menu (II), okucienue aMMuadyHBIM
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pactBopoM okcuma cepedpa (I), BoccTaHOBIEeHHME, OpOKEHHE TIIFOKO3BI),
HaXOXJCHUE B MPUPOJIE, MPUMEHEHHE, Ononornueckas poib. DOTOCUHTE3.
®pykTo3a Kak H30Mep TIoKo3bl. Kpaxman u 1emiono3a Kak MpupoaHbIe
nonmMepsl. CTpoeHre Kpaxmalia U 1eJuTioi03bl. Dusndyeckue 1 XUMUYECKUe
CBOICTBA Kpaxmasa (TUIpoJin3, KaueCTBEHHAsI PEaKIUs C HOJI0M)

4 A3oTcoaepkaliyue OpraHu4ecKiue COeTMHECHUS

4.1 AMMHOKHCIIOTHI Kak am(pOTepHbIe Opranndeckue coequuenus. Ouznueckue
U XHMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpUMEpe TIJIMLMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenrmrabl

4.2 | benku Kak IPUPOIHBIE BBICOKOMOJEKYISIpDHBIE coenuHeHMs. [lepuuHas,
BTOPUYHASA U TPETUYHAS CTPYKTYpa OENKOB. XUMUYECKUE CBOMCTBA OEIKOB:
THJIPOJIN3, IEHATYypaIlHsl, KAUeCTBEHHBIE PEAKIINK Ha OENIKH

5 BI)ICOKOMOJICKYHHPHI)IC COCOAMHCHUA

5.1 OCHOBHBIC MOHATUS XUMUH BBICOKOMOIJICKYJLIPHBIX COGI[PIHCHHﬁZ MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIUMCPpHU3alluU, CPCAHAA
MOJICKYJIIPpHAd Macca. OcCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOIJICKYJLIPHBIX
COCI[I/IHeHI/II\/'I — NOJIMMCpU3alus U IMMOJIMKOHACHCAUS

5.2 OKCNEpUMEHTAIBHBIE METOJbl M3YYEHMsSI BELIECTB W WX IPEBPAILLECHUN:
O3HAKOMJICHHE ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIacT™Mace, KaydykosB. [loydeHre CHHTETUYECKOrO KayuyyKa U pE3UHBI
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11 KJIACC

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
NporpamMmmabl

Kon [TpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBl CPeTHETO 0011ero 00pa3oBaHus
pe3yibTara

1 TeopeTnueckrne OCHOBBI XUMUHU

1.1 Brnagenue cucreMom XUMHWYECKHX 3HAHUW, KOTOpas BKJFOYAET:
OCHOBOMOJIArarolne TMOHATUS  (XMMUYECKUW  DJIEMEHT, aToM,
AJIEKTpPOHHAs O0O0JIOYKa aroMa, S-, p-, d-3JIeKTpPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYyJa, BaJl€HTHOCTb, 3JEKTPOOTPULIATEIBLHOCTD,
CTENEHb  OKHUCIICHUS, XHMHUYECKas CBf3b, MOJIb, MOJIIPHAd
Macca, MOJISIPHBIA O00BEM, KPHUCTAUIMYECKAsl PpEIIeTKa, THIIBI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-
U DHIOTCPMHUYECKHE, PEaKIMd HOHHOTO OOMEHAa), pacTBOp,
DJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALNS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHWYECKOM pEaKLNH,
XUMHUYECKOE  PABHOBECHE); TEOPUM U 3aKOHBI  (Teopus
JNEKTPOJIUTUYECKOW  JTUCCOLIMALINH, Ilepyognueckui  3aKOH
JI.. MenneneeBa, 3aKOH COXpPAHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK  XUMHUHU,  (PAKTOJIOTMUECKHE  CBEICHUS
O CBOMCTBaX, COCTaBe, MOJIYyYEHUH U O€30MacHOM HCIOIb30BAHUM
BXHEHIIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JEATENIbHOCTH Y€JIOBEKA

1.2 ChopMuUpOBaHHOCT, YMEHHMU BBISBISATH XapaKTEpHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YUEHHBIX MOHSTHUH, MPUMEHSATH COOTBETCTBYIOIIKE
MOHATUS TIPU OMNUCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEILIECTB U UX MPEBPAICHUN; BBISIBISATH B3aUMOCBS3b XUMHUYECKHUX
3HAHUM C MOHATUSIMU U TPEJICTABICHUSMU JIPYTUX €CTECTBEHHO-
Hay4YHBIX MIPEIMETOB

1.3 Bnagenve OCHOBHBIMH METOJAMHM HAy4YHOTO TIO3HAHUS BEILIECTB
U XUMHUYECKHX SIBJICHUM (HAOII0JeHUE, U3MEPEHHE, SKCIEePUMEHT,
MOJICIUPOBAHHUE)

1.4 ChopMHUPOBAaHHOCTH YMEHHU OIpeaeisaTh BaJEHTHOCTh U CTEICHb
OKHCJICHUSI XHMHUYECKHUX DJIEMEHTOB B COCIUHEHUSX PA3JIUYHOIO
cocTaBa, BHJ XHUMHYECKOM CBSI3M  (KOBAJICHTHAas, HOHHAas,
METaJUIMYECKast, BOAOPOAHAs1) B COEAMHEHUSIX, TUI KPUCTAILINYECKOU
pELIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJEKYJIsipHasi, HOHHA,
MeTaNInYeCcKas)
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1.5 ChopMupoBaHHOCTH YMEHHI OINpPENeNsiTh XapaKkTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUN

1.6 CpopMHUpOBAaHHOCTh  YMEHHS  KJIacCU(UIMPOBATh  XUMHUYECKHE
PEaKIUU IO Pa3IMUYHBIM ITPU3HAKAM (YHCITYy M COCTaBY Pearupyronimx
BEIIIECTB, TEIUIOBOMY 3((dEKTy peakliu, H3MEHEHUIO CTeleHen
OKHCJICHHMSI ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAKIUH,  y4acCTHIO
KaTajM3aTopa)

1.7 CdopMupoBaHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS pEAKIUi
pa3IMYHBIX TUIIOB, TIOJHBIE W COKpAIEHHBIC YPaBHEHHS pEaKIUi
MOHHOT0 OOMEHA, YYUTBIBAsI YCJIOBUS, TIPU KOTOPBIX 3TH PEAKITHH UTYT
710 KOHIIA

1.8 ChopMupoBaHHOCTh YMEHUHN TPOBOJAUTH PEAKIINH, TOATBEPIKIAIOLINE
KAUuEeCTBEHHBI COCTAB pA3JIMUYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9 ChopMupoOBaHHOCTh, YMEHHUN PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHi

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

1.11 CpopmMupoBaHHOCTh YMEHHUM OOBSICHATH XapakTep CMELIECHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHEILIHETO BO3ACHCTBUS
(mpusniun Jle HlaTenne)

2 OO011ast 1 HeOpraHUYEeCcKask XUMUs

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

2.2 CpopMupOBaHHOCTh ~ YMEHHMIl  XapaKTEpHU30BaThb  SJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHUYECKMX JJeMEHTOB | — 4 mnepruonos

[Tepuonnueckor cucteMbl XuMudecknx 3neMeHToB .M. MeHeneena,
UCIIONIb3yd  TOHSATHS ~ «S-, p-, d-3JEKTPOHHBIE  OpOUTATINY,
«QHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHWYECKUX AJIEMEHTOB M HX COCJUHEHHU MO IMepuojiam
u rpynmnam [lepuoanyueckold CHUCTEMBl XUMHYECKHUX DJIEMEHTOB
J.1. MenpaeneeBa
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2.3 CdopMupoBaHHOCTh YMEHUN XapaKTEPH30BaTh (OMHUCHIBATH) 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 ChopMupoBaHHOCT, YMEHUW  YCTaHABIWBAaTh IPUHAJICKHOCTH
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OMPEJEICHHOMY KiIaccy
(rpynmne) coequHeHui (IIPOCThIE BEHIECTBA — METAJUIBI U HEMETAILIBI,
OKCHJIbI, OCHOBAHHSI, KHCJIOTBI, aM(OTEPHBIC THIPOKCHIBI, COJIH)

2.5 ChopMHpOBaHHOCTH YMEHHM HCIIONB30BATh XUMUYECKYIO CHUMBOJIMKY
JUIA  COCTaBJeHHMsT (OPMYNT BEIIECTB M YPAaBHEHHUH XHMHYECKUX
peakuuii, cucreMarnyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie
HA3BaHMsS OTHAEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Tras,
VIJIEKUCHBIM Ta3, aMMHaK, TalleHas W3BECTb, HErallcHas W3BECTb,
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
HEOPTraHMYECKUMHU  BEIIECTBAMH  C  TIOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKITAN

2.7 ChopMupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBHITIOJIHIATH XUMUYECKUN
SKCHEPUMEHT (pa3lIoKEHUE NEePOKCHJa BOAOpPOAA B MPHUCYTCTBUHU
KaTaJIn3aTopa, ONMPEAEICHUE CPEABl PACTBOPOB BEIIECTB C IMOMOUIBIO
YHUBEPCAILHOTO HWHAWKATOpa, BIUSHHUE Pa3IMUYHBIX (HAKTOPOB
HAa CKOPOCTh XUMHUYECKOW pEaKIuy, Peakluhu HOHHOrO0 OOMEHa,
KaueCTBEHHBIE PEakIuy Ha Cynab(dar-, kapOoHAT- U XJIOPHUI-aHHOHHI,
Ha KaTUOH aMMOHMUSI, PENIEHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMaMm
«Metamnb» u «HemeTamib») B COOTBETCTBUU C ITPaBUJIAMHU TEXHUKHU
0€30MMacCHOCTU TpU OOpallleHWU C BellecTBaMU M J1abOpaTOPHBIM
000py10BaHUEM; IIPEACTABIATH pEe3yabTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB

2.8 ChopMupoBaHHOCT, yMEHHMI COOJIO/IaTh TIPaBHJIA TOJIL30BAHUS
XUMHUYECKON MOCy/IoM M JIabopaTOPHBIM OOOpYIOBAaHUEM, a TaKXKe
IpaBUIIa OOpaIIeHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU
10 BBIMIOJHEHUIO Ja00PaTOPHBIX XUMUUECKUX OMBITOB

2.9 ChopmMupoBaHHOCTh ~ YMEHHM  XapaKTepu30BaTh  XUMHUYECKUE
MPOILIECCHI, JIEkKAIIME B OCHOBE MPOMBIILICHHOTO MOJIYY€HUsI CEPHOU
KHCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPEACTaBICHUM
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00 0oOmuMX HAayYHBIX MPUHINAMAX ¥ OSKOJOTHYECKHUX TMpodIemMax
XUMHUYECKOr0 ITPOU3BOACTBA

3 XUMHUS U )KU3Hb. PacyeTsl

3.1 CdopmMupoBaHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIM XUMUU B MO3HAHHUU
SBJICHUA TPUPOABI, B (POPMUPOBAHUM MBIIIIEHUS U KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUIS peIlIeHUs] MPaKTUYECKUX 3a/1ad M DKOJOTHYECKH 00OCHOBAHHOTO
OTHOLIEHUS K CBOEMY 370POBBIO M IPUPOJHON cpere

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

3.3 ChopMUpOBaHHOCTh yYMEHHUH COOJIIOJATh IpaBUJIA HKOJIOTHYECKU
11e/1IecO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOH JESTEIbHOCTH
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS M OKPYKAIOLIEH IMPUPOIHOU
Cpensl

3.4 Oco3HaBaTh OMACHOCTh BO3JECHCTBHS HA JKUBBIE OpPraHU3MBbI
OIpEEIICHHBIX BEUIECTB, MIOHMMAas cMbIci mokaszaTess [1IK, moscHaTh
Ha MpUMepax crocoObl YMEHBILIEHUS U TPEIOTBPAILICHUS UX BPEIHOTO
BO3/CICTBUS HA OPraHU3M YEJIOBEKa

3.5 CdhopMHpOBaHHOCTH YMEHUH MPOBOAUTH BBIYHCIICHUS
C WCMOJb30BaHUEM MOHATHS «MAcCOBasi IOJIsI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYCCKHX PEaKIHIX, MacChl
BEIIECTBA MJIM 00BbEMa ra30B MO U3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00BEeMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
TermIoBoro 3¢ deKkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUU

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMbIl AJIEMEHT COACPKAHUS

1 TeopeTnyeckue OCHOBBI XUMUH

1.1 Xumuyeckuii sneMeHT. AToM. Sapo aroMa, HM30TOMNBL. DIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre YypOBHU, IMOIAYPOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-smemeHThl. OCOOEHHOCTH  pacHpeNesieHUs  BJIECKTPOHOB
no OpOuTaNIsIM B AaTOMax »dJEMEHTOB IMEPBbIX YEThIPEX IEPUOJIOB.
DOneKTpoHHAsI 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. 3aKOHOMEPHOCTH 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
(KoBaJICHTHAsI HETOJISIpHAS M TOJISIpHAs, MOHHAs, MeTauTnieckas). VIoHBI:
KaTHOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOH XUMHUYECKOH
CBs13M (OOMEHHBIN M IOHOPHO-AKIENTOPHBIN ). BomopoaHas cBs3b

1.4 BajieHTHOCTh. DAEKTPOOTPULIATENHHOCTh. CTETIEHh OKUCIECHUS

1.5 BemectBa MONEKYJISIPHOTO W HEMOJEKYISAPHOIO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THWIBI KPHUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIMA KPUCTALUIMYECKON PELIETKH.
[lonsitTue o aucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBI.
MaccoBasi 107151 BELIECTBA B PaCTBOPE

1.6 | Knaccudukarus HEOPraHUYECKUX COEAMHEHHU. Homenknarypa
HEOPraHUYECKUX BEUIECTB

1.7 Xumuueckass — peakuus.  Kimaccupukamuss ~— XUMHUYECKMX — peakIui
B HEOPraHWYECKOM M OpPraHuyvecKorl XUMHH. 3aKOH COXPAHEHHSI MAacChl
BEILIECTB, 3aKOH COXPAHEHHS W NPEBPALICHHUS JHEPIUU IMPU XUMHUYECKUX
peaKkuusx

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 | Dnexrponutuueckas aucconuanus. CuibHbIE W CcHa0bIE AJIEKTPOJIUTHI.
Cpena BOIHBIX PAacTBOPOB BEIIECTB: KUCNAs, HEUTpaibHas, IIEIOYHAs.
Peakuuu nonHoro ooMeHa

1.11 | OxucIUTENpHO-BOCCTAHOBUTENBHBIE PEAKIIUN

2 Heoprannueckas xuMus

2.1 Hemeramnsl. Ilonoxxenne HemeramwioB B llepuoguueckoil cucreme
xumuueckux oanemeHTtoB J[.M. MenaeneeBa M OCOOCHHOCTH CTPOSHUS
aToMoB. (DH3MYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriaeposa)
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2.2 XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEPHI, a30Ta,
dochopa, yriaepoga W KpPEeMHHS) HM HUX COCIMHEHUU (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenue
BOKHEHUIIIMX HEMETAVIOB U UX COCTMHEHUM

2.3 Meramibl. [lonoxenne metaioB B [lepruoanueckor CUCTEME XMMUYECKUX
anemernToB J[.MI. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX
o0osioyek aromMoB MeTaioB. OOmue (uU3MYecKue CBOMCTBA METAJUIOB.
CmiaBbl METAJLIOB. DJIEKTPOXUMHUYECKUN Pl HAPSIKEHUH METAILIOB

2.4 XUMHYECKHE CBOMCTBA BAYXHEHIIMX META/UIOB (HATpUM, KUK, KaJbIUH,
MarHui, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, Mellb) U uX coenuHennit. Oomme
CIIOCOOBI TTONTydeHUsT MeTaToB. [IprMeHeHne MeTamioB B OBITY U TEXHUKE

2.5 I'eneTnyeckas CBA3b  HEOPraHWMYECKMX  BELIECTB, IPUHAIICKAIIUX
K pa3JINYHbIM KJ1accam

3 XUMUA U KU3Hb

3.1 Ponpe xumun B obecrieueHnmn 3KOJ'IOFI/IIIGCKOI71, BHCpFCTI/I‘ICCKOﬁ 141 HPIIHCBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTUU MCIOUIIUHBI. [lonsatue o HAaYYHBIX MCTOIaXx
IIO3HAaHUA BEIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ

3.2 [IpencraBnenus 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIUICHHOTO
IIOJIYYEHUsl BOKHEHUIINX BEIIECTB. YeIOBEK B MUpPE BELIECTB U MAaTEPUAIIOB:
BAKHEWIIIME CTPOUTENIBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MaTEpHUabl,
KpPAacKH, CTEKJIO, KEpAMUKA, MaTepuabl I dJIEKTPOHUKH, HAHOMAaTEPHUaJbl,
OpPraHMYECKUE U MUHEPATIbHBIE YI00OpEHUS

3.3 | XuMHs U 370pOBbE YEJIOBEKA: MPAaBUJIA HMCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€300aCHOrO MCIOJIb30BaHUS IPENnapaToB OBITOBON
XWMMHU B ITIOBCETHEBHOM JKHU3HU
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