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OenepanbHas pabodas mporpaMma 1Mo ydeOHomy npeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeaMmeTHas o0nacTh «EcTecTBeHHO-HaydHbIe MOpPEeIMEThI») (Haiee
COOTBETCTBEHHO — IIPOrpaMMa M0 XUMHUH, XUMHS) BKITFOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiep)kaHue O0y4deHUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHHUS MPOrpPaMMBbI M0 XUMUH,
TUTAHUPYEMbIC PE3yiIbTaThl, TEMAaTHUECKOE TUTAHMPOBAHWE, MEpedeHb (KoaupukaTop)
pacmpeielICHHBIX 110 KJIaccaM TMPOBEPsEMBbIX TpeOOBaHWUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs U IJIEMEHTOB
COJIEP’KaHUS 110 XUMUH.

[TosicHuTenbHAS 3amUCKa OTpaXkaeT OOIIWE IENd W 3aJa4ydl H3y4YeHUs XHMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ HM3YUYCHHIO O00YyJaroluuMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IOAXOJIBI K OTOOpY COACpIKaHUS,
K OIpEACNICHUI0 IUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTHYeCKOro
TJTAHUPOBAHUS.

Copepxanue o00y4yeHUsI PpACKpbIBAET COJAEp)KATEJIbHbIE JIMHUH, KOTOpHIE
npeaaraloTcs g 00s3aTeTbHOr0 M3Y4YeHHUsS] B KaXJIOM KJIacC€ Ha YpPOBHE CPEIHETO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yabTaTbl OCBOCHUS MPOrpaMMbl IO XHMHUHU BKIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIC PE3yJbTaThl 32 BECh MNEPHUOJ] OOy4eHHS Ha YpPOBHE
cpemHero oOmiero odpa3oBaHMs, a TAaK)KE MPEAMETHBIC TOCTIKCHUS OO0YJaromierocs
3a KaXJIbIi TOj 00y4YeHUsI.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma Mo XuMHM Ha YpOBHE CpPEIHEro 00IIero oopa3zoBaHHsl pa3paboTaHa
HAa OCHOBE TpEOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
IPOrpaMMBbI CpeiHero 001Iero oopazoBanus, mpeactaBieHHbIX B PT'OC COO, ¢ yuetom
Konuenuuu mnpenonaBanusi ydyeOHOro mnpeamera «XUMHUsS» B 00pa3oBaTeIbHBIX
opranuzanusix Pocculickoil @enepannu, peann3yrolnX OCHOBHBIE 00OPa30BATENIbHbBIC
OporpaMMbl, U OCHOBHBIX TMOJOXKEHHH (QenepanbHONM pabouell  MpOrpaMMbl
BOCITUTaHHS.

OcHOBY MOJIXOA0B K pa3pabOTKe MpOrpaMMbl 1O XUMHHU, K OMpPEIEICHUIO 00IIen
cTpaTeruu OOYy4eHHs, BOCIUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4EOHOTO
npeamera «Xumus» giag 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyanpHble noniokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LENEH,
cCollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO TMOJITOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMH TIporpamMMma Mo XuMuu (0a30BBIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaHUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpIKAHUE,
OIpe/iesIsieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEePUCTUKU Ha KaXKJOM 3Tarie
W3y4eHUsl TMpeaMeTa, MPeayCMaTpUBaeT MPUHIMIBI CTPYKTYPUPOBAHUS COAEpKaHUS
Y pacnpeiesieHHs ero Mo Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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JaeT MPUMEPHOE pachpejielieHue Y4eOHBIX 4acoB MO TEMATHUUYECKUM pasjieliaMm,
PEKOMEHIyeT TPUMEPHYIO TMOCIEA0BATEIbHOCTh H3YYEHHUS OTAEIBHBIX TEM Kypca
C Y4ETOM MEXKIIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH YI4EeOHOTO TIpoIiecca,
BO3PACTHBIX 0cOOeHHOCTEH oOydaronuxcst 10 — 11 kiaccos;

AT METOJMYECKYI0O HWHTEPIPETAlMI0 Iee H3y4eHHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IIPHOPUTETOB B  CHCTEME CpeaHero oOIero oOpa3oBaHMS,
COZepKATEebHON XapaKTePUCTHKU TUIAHUPYEMBIX pPEe3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o01mero oOpa3oBaHus (JIMYHOCTHBIX,
METalpeIMETHBIX,  IMPEAMETHBIX), OCHOBHBIX BHIOB  Y4COHO-ITO3HABATEIILHOMN
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
HA3BaHHBIM TIO3UIMSAM B TMPOTrpaMMe 10 XUMHH COOJIIO/IeHA TIPEEeMCTBEHHOCTD
c ¢denepanpbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro OOpa3OBaHUS IO XUMUH
(s 89 xnaccoB oOpa3oBaTeIbHBIX OpraHu3aIuii, 6a30BbIA YPOBEHB).

[Iporpamma TO XUMHHM SBJISETCS OPHUEHTUPOM JUISI COCTABJICHHS pabOdnx
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIOKUTH CBOW MOAXOA K CTPYKTYPHPOBAHUIO
U TOCJEIOBATEIbHOCTH HU3YUEHHs Yy4eOHOro MmaTepuana, a TakKe CBOE BHJICHUE
OTHOCHUTEIIbHO BO3MOXXHOCTH BBIOOpa BapuUaTUBHOW COCTABISIONIEH COJEpKaHUS
npeIMeTa JOMOIHUTEIBHO K 00513aTeNbHOM (MHBApUAHTHOM ) YaCTH €T0 COACPIKaAHUS.

XuMHUECKOoe O0pa3oBaHUE, MOJYyYaeMO€ BBITYCKHHUKaMH 0O011e00pa3oBaTeIbHOM
OpraHu3allii, SBISIETCS HEOThEMJIEMONW YacThl0 HMX OOpa30BaHHOCTH M CIYXHUT
3aBEPIIAIONIUM ITAlOM PEATU3alMi Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX I[EJOCTHOM CHUCTEME XHMHYECKoro oOpa3oBaHms. KirodueBbie
IIEHHOCTH KAacCalOTCs TIIO3HAHMSI 3aKOHOB NPHUPOABI, (OPMHPOBAHUS MHPOBO33PCHUS
U O0mIei KylIbTYphl YENOBEKa, a TaKKe SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 3/I0pOBBI0O W TPUPOAHON cpenme. Peamusyercss xumudeckoe oOpazoBaHHE
OoOydJamMXcs Ha YPOBHE CpPEIHEr0 O0O0Imero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMeTa « XUMHs», COAECpKaHNE U TMOCTPOSHHUE KOTOPOTO OIMPECIICHBI B MPOTrpaMMe
N0 XUMHHM C Y4E€TOM CHenu(PUKH HAyKUu XHMHH, €€ 3HAY€HHUs B MO3HAHWUU MPUPOIbI
U B MaTepuajbHOW >KU3HU OOILECTBA, a TAKXKE C y4eTOM OOILIMX Ieled U MPUHIIUIIOB,
XapaKTepHU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro Oo0IIero oopa3oBaHus
B Poccutickon ®@enepanum.

[Ipu dopmupoBannm comepkaHusi mpeaMeTa «XHUMHS» YYTCHBI CICTYIONINe
MOJIOKEHUS O crielu(rKe U 3HAYEHUU HAyKU XUMUHU.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0CO0YI0 POJIb B CO3JaHUHU
HOBOW 0a3pl MaTepHAIbHOM KYyJIbTYpbl, BHOCHUT CBOW BKJIaJ B (OpPMHUpPOBAHUE
pallMOHAILHOTO HAyYHOTO MBIIIJICHUS, B CO3/aHHE IIEJIOCTHOTO MPEACTABICHUS
00 OKpYXalollleM MUPE Kak O €JUHCTBE MPHUPOJLI U YETOBEKa, KOTOpoe hopMupyeTcs
B XMMHUU HAa OCHOBE TIOHMMAaHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHMS B3aMMOCBSI3U MEXKy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU W BO3MOXXHBIMHU
00JacTsIMU TPUMEHEHUS.
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CoBpeMeHHasi XMMHUsA Kak HayKa CO3MJATENIbHAs, HayKa BBICOKUX TEXHOJOTHIA
HaIpaBJICHA HA pelIeHUE TI100abHBIX MTPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTUUECKON O€30MacHOCTH UM OXPaHBI
310poBbs. TecHO B3aMMOJENUCTBYS C IPYrUMU €CTECTBEHHBIMU HayKaMH, XUMUS cTajla
HEOTHEMJIEMON YaCTbI0 MHUPOBOW KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa ¥ )KM3HU KAKJOr0 4jieHa O0IIeCcTBa.

B cooTBeTcTBHM ¢ 00ITUMU TIETSIMU U TPUHITUTIAME CPEAHET0 00IIero 00pa3oBaHUs
cogepxanue mpenmera «Xumus» (10 — 11 xmaccel, 6a30BbI ypOBEHb H3YUCHHS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO MOATOTOBKY OOy4arouIuxcs,
HEOOXOAMMYI0O UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTUPOB, YCHEIIHOIO
BKJIIOUEHHSI B KHU3Hb COIIMyMa, MPOJAOLKEHHUS OOpa30BaHUS B PA3IMUHBIX O0NACTIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasIoIMMHU MPeAMETa « XUMUSD» SBISIIOTCS 0a30BbIe Kypehl — «Opranuyeckas
xuMus» U «O01Iast 1 HeopraHuvecKkass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUsI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUW IO HEOPraHWYEeCKOU
XUMHUM (C BKJIIOYEHHEM 3HAaHUW U3 O0O0Iedl XWMHUM) U OpPraHUYEeCKOM XUMHM.
®opMUpOBaHUE JAHHOM CHUCTEMbl 3HAHUM NpU HU3YYEHUU NpeaMera o0ecreynmBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEMIECTB HA OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U T€OPUN XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranumdeckas xumus» # «OOmas
U HEOpraHuyeckass XuMus» cPOpMUpOBaHa B MPOrpaMMe [0 XHMHH Ha OCHOBE
CUCTEMHOTI'0 MOJX0Jla K U3YYEHHIO Yy4eOHOro Marepuasa u 00yClOBJI€HA HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHMI Ha OINPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpPraHMYeCKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHMUECKOW TEOpUU
CTPOCHHUS] OPraHWYeCKHX COEJAMHEHWH, a TakKe Ha YpOBHE CTEPEOXUMUYECKHX
U 3JICKTPOHHBIX MPEICTaBICHUMN 0 CTpoeHUH BelecTB. CBeieHHs 00 n3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOAOB TO CIOXKHBIX OHMOJIOrHMYECKU
aKTUBHBIX COEAWHEHHH. B Kypce OpraHM4ecKOoM XUMHH [OJY4YalOT Pa3BUTHE
chopMUpOBaHHBIE HA YypPOBHE OCHOBHOTO 00Mmero oOpa3oBaHMs TEPBOHAYAIHHBIC
MPEJICTABIICHUS O XWMHMUYECKOW CBS3M, KJIACCHU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILECTB OT UX CTPOEHUSA, O XUMUYECKOW PEAKIINH.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTpPUBAETCS U3YYEHHBIM Ha ypOBHE
OCHOBHOrO 00I1Iero o0pa3oBaHHUsl TEOPETUUYECKUI Marepuan M (HaKTOIOTHYECKUe
CBEJICHUSI O BEILIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias
U HEOpraHWYecKas XMMHs» OOy4aroIUMCS MPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh
3HaYE€HUE NEPUOAUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKHX
NO3ULUN, TIy0Xe TMOHATh HCTOPUYECKOE H3MEHEHUE (PYHKLUUHA ITOro 3aKOHA —
0T 0000IIIAIOIIEH 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWW O BaXHEMIIMX BENIECTBAX, HMX COCTAaBE, CTPOCHUM,
CBOICTBAX M TMPUMEHEHUHU, a TaKXKE€ O XHUMHUYECKHUX PEAKIUAX, HX CYIIHOCTH
1 3aKOHOMEPHOCTAX MPOTEKaHMs AomnoiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTamMu
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COJIEpKaHUs, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U MPUKIIATHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT TIOHUMAHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU HayKaMU, pacKpbIBalOT €€
pOJb B TO3HABATEIBbHOM M MPAKTUYECKOM JESITENbHOCTU YEJIOBEKA, CIOCOOCTBYIOT
BOCIUTAHUIO YBaXXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTUUECKUX
NPWIOKEHU XUMHUHM, TOMOTalOT BBINYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO
Y JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEHU, KPUTUUECKH OCMBICIUBATh
UH(GOpPMAIUIO U IPUMEHSTDH €€ JUIsl TOTIOJIHEHUS 3HAaHUH, PelleHUs] MHTEJUIEKTYyalbHbIX
U DKCHEPUMEHTAIbHBIX HCCIEN0BaTeNbcKuX 3amad. CoaepkaHue ydeOHOro mpeamera
«XUMHS»  JAHHOTO  YpPOBHS  M3YyYEHUS OPUEHTUPOBAHO Ha  (OpMUPOBaHUE
y oOydaroluxcs MHUPOBO33PEHUECKOW OCHOBBI JJIsI MOHUMaHHS (PUIOCOPCKUX HUACH,
TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHWYECKOTO W OpPraHWYECKOro Mwupa,
OOyCJIOBJIEHHOCTh CBOWMCTB BEUIECTB KX COCTABOM M CTPOEHUEM, I[103HABAEMOCTh
MIPUPOJHBIX SIBJICHUIM MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEYUN MEXKIY HOBBIMU
dakTaMl M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIA XUMHUHU B PELICHUU
HKOJIOTUYECKUX TMPOOJIeM, a Takke MpoOieM cOepexeHus IHEPreTUYECKUX PECYPCOB,
CBIPbS1, CO3aHUSI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B muiane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTUS U COIMANIM3ALNN OOYJaIOIIUXCS
MPUHATHIE TPOrPaMMOM IO XMMUU IMOAXO/bI K ONPEAEIIEHUIO COACPKAHUS U IIOCTPOSHUS
npeaMeTra  npenycMarpuBaroT  (GOPMUPOBAaHUE y OOYYalOLIMXCS YHMBEPCAJIbHBIX
y4eOHBIX AEHCTBUI, UMEIOIUX 0a30BOE 3HAUEHUE JJIs1 pAa3IMUHbBIX BUIOB JAESITEIbHOCTHU:
pemieHusi TpobsieM, TOWCKA, aHalu3a W O00padOoTKM HH(pOpPMAIUU, HEOOXOIUMBIX
JUIsl TIPUOOPETEHUs] ONbITa MPAKTUYECKOM M HCCIEeI0BAaTENIbCKON JeATeIbHOCTH,
3aHUMAroIIe BaA)KHOE MECTO B MO3HAHUU XHUMUHU.

B npakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs
TaKk U Ha YPOBHE CpeAHEro oOIiero oopa3oBaHusi, MPU ONPEACIICHUH COAEpKaTEIbHON
XapaKTEpUCTUKU LeJell H3ydyeHus NpeIMeTa HalpaBJIE€HUEM NEPBOCTENEHHON
3HaYUMOCTH TPATUIIMOHHO MpPU3HAETCA (POPMHUPOBAHME OCHOB XMMUYECKOM HAYKU KaK
00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTUYECKOMN JAeSTETbHOCTH YEJIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOW TOYKH 3PEHHS TaKOU
MOAXOA K ONPEACIICHUIO LIEJIE N3YYEHUS MTPEAMETA ABJISIETCS BIIOJIHE ONPABIAHHBIM.

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

(opMHUpOBaHUE CHUCTEMBl XMMHYECKMX 3HAHUI KakK Ba)KHEHIIEW COCTaBISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBBIE MOHATHUA,
(yHIaMEHTAIbHBIE 3aKOHbl M TEOPUH XHUMHUH, OCBOCHHE $A3bIKAa HAYKH, YCBOEHHUE
U TOHMMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN MX Pa3BUTHS U CTAHOBJICHMUS;

(GopMUpOBaHUE M pa3BUTHE IMPEJCTaBICHUM O HAy4YHBIX METO/ax IO3HaHUs
BEIIECTB U XUMMUYECKHUX peakUuid, HEOOXOAUMBIX Ui HNPUOOpEeTEeHUs yMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHX SIBJICHHUI, UMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOU U MOBCEITHEBHOM KHU3HMU;
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pa3BUTHE YMEHMI M CHOCOOOB JAEATENbHOCTH, CBSA3aHHBIX C HaOJIIOEHUEM
U OOBSICHEHMEM XHMHYECKOIO HKCIEPUMEHTa, COONIOJIEHHEM IpaBUil OE30MacHOTO
oOparieHus ¢ BEIIeCTBAMH.

ConeprkarenpHas XapaKTEpPUCTHKA IIeNIeH 1 3a/1a4 3y4eHUs PEIMETa B IPOrpaMme
[0 XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBBIMHU NPUOPUTETAMHU
B cUCTeMe cpeaHero obmiero oopazoBanusa. CeroHs B MPENojaBaHuN XUMUHU B OOJIbIIEH
CTEMEHU OTAAETCS MPEANOYTCHNE MPAKTUIECKOW KOMIIOHEHTE COJEpKaHUs OOydeHHs,
OPHEHTUPOBAHHON Ha TIOJTOTOBKY BBITYCKHHKa 00111€00pa30oBaTebHON OpraHU3aIlHH,
BJaJeIoniero He HaOOpoMm 3HaHWH, a (QYHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh
crioco0aMu ¥ YMEHHMSIMU aKTHBHOTO MOJYYE€HUS 3HAHUW U MPUMEHEHUS UX B peaslbHOM
KU3HU JJIs1 PeLIeHUs] TPAaKTUYECKUX 3a/1a4.

B o510l cBsA3M mpu u3ydeHMH NpeaMeTa «XUMHs» JTOMHHHUPYIOLIEe 3HAaYCHHE
npuoOpeTaroT Takue IeNU U 33a4H, KakK:

ajanrtanus OOyJaroIIMXCsl K YCIOBHSIM JIUHAMHUYHO Pa3BUBAIOILIETOCS MHUpA,
dbopMHUpOBaHNE WHTEIUICKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dopmMupoBaHUE y 00yUaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIUN),
UMEIONINX YHUBEPCAILHOE 3HAYCHUE MJISl PAa3TUYHBIX BUOB JIEATEIHHOCTH: PEIICHUS
npobyieM, TOMCKa, aHaimu3a U o0paboTku  WHPOpMAIUMU, HEOOXOIUMBIX
JUIS IPUOOPETEHUS OIBITA e TEbHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MIO3HAHUU
XUMHH, a TaKkXe Ji1 OLEHKH C TMO3ULUN KOJOTMYECKOM OEe30MacHOCTH XapakTepa
BIIMSTHHSI BEUIECTB M XMMHUYECKHX IMPOIIECCOB HAa OpPraHU3M YeJOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN O0y4aroIUXCsa: CIOCOOHOCTH CaMOCTOSTENbHO NPUOOpPETaTh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHbIE NH(OPMAIIMOHHbBIE TEXHOJIOTUH JUIS TIOMCKA U aHaJIi3a y4eOHON 1 Hay4HO-
HOMYJISIPHON H(GOPMAIIMY XUMHYECKOTO COACPIKaHUS;

dopMUpOBaHUE W pa3BUTHE Y OOYYAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HaOIIOAaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPHU IUJIAHUPOBAHMM U TPOBEACHUM XUMHUUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAHUE Y 00yJaromUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOW HAIIPaBJICHHOCTH
XUMHUHU, €€ BaXHOM pPOIM B PEIICHUH TIJI00aNbHBIX MPOOJIEM PALMOHAIBHOTO
MPUPOJIOTIONH30BAHMSI, TIOMOJHEHHSI DHEPTeTUYECKUX PECypcoB U COXpaHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeX HOro OTHOILIEHUS
K TPUPOIE U CBOEMY 370POBBIO, a TakK€ NPUOOPETEHUS OMNbITa HCIOJIb30BaHUS
NOJyYEHHBIX 3HAHUW ISl MPUHATHS TPAMOTHBIX PEIIEHUN B CUTYalUsX, CBS3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMH.
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[lenmn u 3agauM  u3ydeHUs MpeaMera «XHUMHS» MONY4YWId MOAPOOHYIO
METOJUYECKYI0 HHTeprpeTanuio B pasnene «llmaHupyemble pe3yabTaTbl OCBOCHUS
IPOTpaMMBbl IO XUMHUU», TaKUM 00pa3oM 00eCIedYeHO YeTKOE MPECTABICHHUE O TOM,
KaK¥e 3HaHWSI 1 YMEHHSI UMEIOT MPSIMOE OTHOIICHHE K peau3allii KOHKPETHOH IIeITH.

B ydyeOHOM muiaHe cpenHero obOmiero oOpa3oBaHUs MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJIMT B COCTaB MpEAMETHOMN 00macTu «EcTecTBEeHHO-HAyYHBIC TPEIMETHI.

OO1miee 4yuCIO YacoB, PEKOMEHJOBAHHBIX AJISi M3Y4eHMs] XUMHH, — 68 4Yacos:
B 10 knacce — 34 yaca (1 gac B Hepenmo), B 11 kinacce — 34 yaca (1 yac B Hezieno).
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHMveckol XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYCHUE
B TMOJYYCHUH HOBBIX BEIIECTB W MarepHaioB. Teopus CTPOEHUS OPraHUYECKUX
coequnenni A.M. byrtnepoBa, ee ocHOBHbIE MOJIOKEeHUS. CTPYKTYpHBIE (HOPMYIIBI
OpraHnueckux BemecTB. ['omosorusi, nzomepus. XuMHU4YECKast CBSI3b B OPraHUYECKUX
COCITMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBienne o KiaccuUKaMyi OpraHWYECKUX BemiecTB. HoMeHkmarypa
OpPraHWYeCKUX COCIMHEHUN (CHCTeMaTH4ecKas) U TpUBUAJIbHBIC Ha3BAaHUS BaKHEUIITNX
IIPECTaBUTEIIEH KIaCCOB OPraHUYECKUX BEIECTB.

OKCepUMEHTATLHBIE METOABl M3YYCHHS BEIIECTB W WX IPEBpPAIICHHIA:
O3HAKOMJICHHE C 00pasllaMyd OpraHWYeCKHX BEIIECTB M MaTepHajlaMd Ha MX OCHOBE,
MOJICTTMPOBAHME MOJCKYJ OpraHWYEeCKHX BEIISCTB, HAONIOJCHWE W OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPACHUIO OPTraHMYECKUX BEIECTB IIPU HATPEBaHUU
(naBneHue, 00yriIuBaHUE U TOPEHUE).

Yriesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHUM psiA. MeTaH U 3TaH — MpocTenIne
IPEICTAaBUTENIN aJIKaHOB: (PU3UYECKUE U XUMHMYECKHE CBOMCTBa (PEaKIMHU 3aMeleHUs
Y TOPEHMS ), HAXOKJICHUE B IIPUPOAE, TOTYIEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pAx. OTWIEH M NPONWIEH —
IPOCTEHIINE MPEACTABUTEIH aTKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peakiuu
THUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUAPATALUMU, OKHUCIECHUS U TOJIMMEPU3AIUN),
MOJIyY€HHE U PUMEHEHUE.

Ankanuensl: Oyramgued-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOWCTBA (peakuus nonaumepuszauuu). llonydueHue CHHTETHUECKOTrO
Kay4dyKa W pE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psiA. ALETUIEH —
IPOCTEUIINI MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBAa (peakUuu THAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUIpaTallid, TOPEHHUs),
IIOJIyYECHHE U IPUMEHEHUE.

Apenbl. bensoi: coctas, cTpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (peakiinu
TQJIOT€HUPOBAHUSA W HUTPOBAHHUS), MOJIYYEHUE U MpPUMEHEHHE. TOKCMYHOCTh APEHOB.
['enernueckass CBSI3b MEXKIY YIVIEBOJOPOAAMH, MNPUHAJICKAIUMA K Pa3IuYHbIM
KJIaccam.

[IpupoaHbie UCTOUHUKHU YIIeBOIOPOAOB. [IpupoaHblil ra3 u nmonyTHble HePTIHBIE
ra3el. Hedtb 1 ee nporcxoxnenue. CnocoObl nepepaboTKu He(TH: MEepEroHKa, KPEKUHT
(TepMuyeckuil, kaTanuTUueckuil), nuponus. I[IpoaykTel mnepepabOTkuM HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroiab M HOpOAYKTHI €ro
nepepadoTKu.
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OKCHEpUMEHTaIbHbBICE METOAbl HU3YYEHUS BEHIECTB M MX MpEeBpalleHUi:
O3HAKOMJICHHE C 00pas3liaMHu IIacTMAacc, KaydyKoB W pe3uHbl, Kouiekiuu «HedTb»
U «YTOollb», MOJEIMPOBAHUE MOJEKYJ YIJIEBOAOPOJOB M TAJIOr€HOINPOU3BOIHBIX,
MIPOBEICHUE TTPAKTUUECKON pabOTHI: MTOTYyYECHHE THIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuernrie 3agaun.

Brruncnenust mo ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bemMa, KOJUYECTBa
HMCXOJIHOTO BEIIECTBA WJIM TPOJAYKTA PEAKIIUM 110 H3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJTHOT'O M3 MUCXOMHBIX BEIIECTB MJIM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamnue oprannyeckue coenHeH s

[IpenenvHble OIHOATOMHBIE COUPTHI. METaHON M ATAHOJ: CTpOeHUE, (puznyeckue
U XMMUYECKHE CBOWCTBA (pEaKkUMH C AKTHUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BonopoaHbie CBSI3UM MEXAy MOJEKylIaMu COUPTOB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HA OPraHU3M YeJIOBeKa.

MHoroaroMHble COUPTHI. DTHICHTJIUKONb U TIHLEPHH: CTPOCHHE, (HU3MUECKUe
U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMU METaJJIaMH, KaueCTBEHHas
peakuusi Ha MHOTOaTOMHbIE CrUPTHI). JleiicTBUE HA opraHu3M uenoBeka. [IpumeHeHue
[JIMLIEPUHA U STUICHIJTUKOJIS.

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

Anbaerunpl. @opManbaerui, aueTanbIeru: CTpoeHrue, GU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKMy OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIMH ), TOJTyUCHHE
U TIpPUMEHEHHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, PU3NUECKHE U XMMHUECKHUE CBOMCTBA (CBOIMCTBA, O0IIHE IS Kilacca
KHUCJIOT, peakuus OSTepuukanuu), MoiaydeHue U mnpumeHenue. CreapuHOBas
U OJIEMHOBAsi KUCJOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

Cnoxuble 3QUpsl Kak TPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MApPOIM3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorudeckas posib >KHUPOB.

VYrieBoasl: cocTaB, KiacCH(PUKAIUS YIIE€BOAOB (MOHO-, JH- U TOJIHCAXapHUIbl).
['mroko3a — mpocTeiinii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (pU3HUecKue
U XUMHYECKue cBoicTBa (B3aumopeiictBue ¢ ruapokcuaom Menu(ll), oxucnenue
aMMHa4YHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBneHue, OpPOKEHHUE TIIIOKO3bI),
HaxXOXJCHUE B MPHUPOJE, MPUMEHEHHEe, Ononornyeckas poib. dorocunre3. Opykrosza
KaK U30MEDP IIIFOKO3BI.

Kpaxman u wnemmono3a kak npupoaHble noauMmepbl. CTpoeHHe Kpaxmaia
U uemwnono3bl. Pdusnueckue M XMMHYECKHME CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAsl peaKkIusi C HOJAO0M).

DKcnepuMeHTaAIbHbIE METOAbI U3YUEHHUSI BEUIECTB U UX MPEBPALICHUI: IPOBEAECHUE,
HAONIOICHWE W  ONUCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB,
KaYeCTBEHHbIE pEAKLUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHWE H3TAaHOJIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJMIEPHUHA C THAPOKCHIOM
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menu(Il)), anmpaerugoB (OKUCICHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
u ruapokcugom wMenu(ll), B3ammMopeiicTBue Kpaxmaiga C HOJAOM), IIPOBEJECHHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuernrie 3agaun.

Brrurcnenust o ypaBHEHUIO XHMHYECKON peakiuu (Macchl, 00beMa, KOJINYeCcTBa
UCXOMHOTO BEIIeCTBA WJIM TMPOAYKTa pEaKIMu 10 W3BECTHBIM Macce, 00Bemy,
KOJINYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3orcoaep:kamye OpraHu4ecKue coeJnHeHUs

AMMHOKHCIIOTBI KakK aM@oOTepHble oOpraHuueckue coeauHeHus. Dusnyeckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHMCIOT (Ha MpuUMepe TINMIMHA). buonoruueckoe
3HaYEHNE aMUHOKHCIIOT. [lenTuebl.

benkm Kak TpUpPOIHBIE BBICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuunas,
BTOPUYHASA U TPETUYHAS CTPYKTypa OeslKoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOIIU3,
JIeHaTypalusl, KaueCTBEHHbIE PEAKIIUN Ha OCJKH.

DKCnepUMEHTAIbHBIE METObI H3yYEHUS BEIIECTB U UX MPEBPAILCHUI: HAOII0eHUE
U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JI€HAaTypalusi OEIKOB IPU HarpeBaHuUH,
L[BETHBIE PEAKIINU OEJIKOB.

BbIcoKOMOJIEKYJ/ISIPHBIE COeIMHEHUSA

OCHOBHbBIC TIOHATHS XUMHUU BBICOKOMOJEKYISPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPU3aLlUU, CPEIHSS MOJIEKYJIipHas Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJEKYISPHBIX COEAMHEHUN — TMOJMMEpU3aLUs
Y TTOJIMKOH/ICHCALIHSI.

OKCIEpUMEHTAIbHBIE  METOJIbl HM3YyYEHHS BEHIECTB U MX [PEBpAlICHUN:
O3HAKOMJICHHE C O0OpasllaMu TPHPOIAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, ILIaCTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanmzanusa MeXIpeaMETHBIX CBA3EH IPU HM3YYEHUM OPraHMYECKOM XUMHH
B 10 Ky1acce ocymiecTBIISETCS Yepe3 UCIONb30BAHNE KaK OOLINX €CTECTBEHHO-HAYyYHBIX
MOHSATUM, TaK W TOHSATHUM, SIBISIOMIMXCA CUCTEMHBIMH [ OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IHUKJIA.

OO611re ecTeCTBEHHO-HAY4YHbIE TIOHATHS: SIBJIICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJN3, CUHTE3, KJIACCU(pUKALUs, NEPUOIUYHOCTh, HAOIIO/IEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®uznka: mMarepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKH
YpOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIEeCTBA, (U3HUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

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

['eorpadusi: MuHepasibl, TOpHbIE MOPOJIBI, IOJE3HbIE HCKOMaeMble, TOIUIMBO,

PECYPCHI.
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TexHonorus: IMHUIICBLIC IIPOAYKTBI, OCHOBLI PAOMUMOHAJIBHOI'O IIMTAHHUS, MOIOIINUC
CpCacTBa, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUC IIPCIIapaThl, MaTCPHUAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTUYCCKHNX BOJIOKOH.

11 KUIACC

OBIIAA U HEOP'AHUYECKASA XUMUA
Teopernyeckue 0OCHOBbI XUMHUU

XUMHUYECKUH 3JIeMeHT. AToM. SAapo aroma, M30TOMNBL. DJIEKTPOHHAs O00OJOYKA.
DHepreTuueckre ypoBHHU, TMOAYPOBHU. ATOMHBIE opOWTamu, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacmpeeICHHs YIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(DUTypaIIHsi aTOMOB.

[lepuonnuecknin 3akoH W llepuonanyeckass cucremMa XUMHYECKUX DJIEMEHTOB
.. Menneneea. CBsizb NEPUOAUYECKOrO 3akOoHa M llepHoauyuecKol CHUCTEMBI
XUMH4YECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI AaTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHsI CBOMCTB XUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTBIX M CJIOKHBIX BEMIECTB MO IpyINaM U NEPUOAAM. 3JHAUYECHHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

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

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB
OT TUIIA KPUCTAJUTMYECKON PEIIETKHU.

[TonsATHE 0 AUCIIEpCHBIX cucTeMax. VICTUHHBIE M KOJUTOUIHBIE pacTBOPBL. MaccoBas
JI0JIsL BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coequHeHui. HoMmeHkmaTypa HEOpraHMuecKuX
BEIIECTB. [ eHerndeckass CBA3b HEOPraHUYECKHX  BEIIECTB, MPUHAICKAIUX
K Pa3JIMYHBIM KJIACCaM.

Xumunyeckas peakuusa. Knaccuduxaimss XuMUYECKUX PEaKIfil B HEOPraHUYECKOM
U OpPraHMYEeCKOM XMMHUHU. 3aKOH COXPAHEHHUsSI MAacChl BEIIECTB, 3aKOH COXPAaHCHMUS
Y MIPEBPALLECHUS YHEPTUU [P XUMUYECKUX PEAKIUAX.

CKopocTh peakilii, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢akTopoB. OOpaTUMBbIE
peakunu. XuMu4eckoe paBHoBecue. DakTopsl, BIUAIOMIME HA COCTOSSHUE XUMUYECKOTO
paBHOBecus. [Ipunnun Jle larense.

DnekTponuTudeckas aucconuanus. CuibHble U ciabble syekTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJAs, HEUTpajbHAas, WIelo4YHass. Peaknuy HMOHHOrO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
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OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHsS BEUIECTB W MX [PEBpAICHUN:
neMoHcTpanus — Tabmun  «llepuonuueckas  cucteMa  XMMHYECKUMX — DJIEMEHTOB
JA.N. MengaeneeBa», W3ydyeHHE MOJEJICH KPUCTAUIMUECKUX PEIIECTOK, HAOJIOJECHUE
U ONMHUCaHUE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHIA
BOJIOPO/Ia B NPUCYTCTBUM KAaTAIA3aTOpa, OMNPEACICHHE CPEAbl PAacCTBOPOB BEIIECTB
C TMOMOIUIBI0 YHUBEPCATLHOIO HUHAMKATOPA, PEaKlMd HOHHOTO OOMEHA), MPOBEICHHUE
MPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
peakum.

PacueTnble 3aaun.

Pacuetsl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacyeThbl, pacyeThl C UCIIOJIB30BAHUEM MOHSITHUS «MAaCCOBAs JOJISI BEIIECTBAY.

Heopranuveckass xumus

Hemeramnsl. Tlonoxenune HemeraiioB B llepruoanyeckord CUCTEME XUMHUUYECKUX
anemeHToB J[.M. MeHieneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3HUYECKHUE CBOMCTBA
HEMETAJJIOB. AJUTOTpOIHs HEMEeTaioB (Ha TpuMepe Kuciopoja, cepbl, docdopa
U yIaepoja).

XHUMUYECKUE CBOWCTBA BaXKHEHIIIMX HEMETAJUIOB (TajoreHoB, CEpbl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCHUJIOB, KHUCIOPOICOASPKAITUX
KHMCJIOT, BOJOPOHBIX COCAUHEHU).

[IpuMeHeHNE Ba)KHEUIIIMX HEMETAIOB U KX COCMHEHUM.

Meramibl. llonoxenue wMerawioB B Ilepuoanueckor cucreMe XUMHUYECKUX
anemenToB JI.W. MenaeneeBa. OCOOEHHOCTH CTPOSHUS JIEKTPOHHBIX 000JIOUEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTawioB.  CIuiaBpl  METaJUIOB.
DIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJlIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUINIMX METAUIOB (HATPUH, KaJIUM, KaJablMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHECHUI.

O61ue cnocoObl momydeHust MeTaioB. [IpuMeHnenne MeTaaioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/bl M3YyUYEHHUS BEIIECTB U UX MPEBPAILICHUN: U3y4yCHUE
KoJutleKiun ~ «MeTtajuibl M CIUIaBbI»,  O0OpaslioB  HEMETAUIOB,  pelleHHue
OKCIIEPUMEHTAIBHBIX  3aJa4, HAOMIOIEHWEe W  ONUCAaHWE JIEMOHCTPAIIMOHHBIX
U JTa0OpaTOPHBIX OIBITOB (B3aMMOJCUCTBUE THAPOKCHIA ATIOMUHHUS C PacTBOpaMu
KHUCJIOT U IeIo4ei, KaueCTBEHHbBIE PEaKIIMu Ha KAaTHOHBI METAJIJIOB).

Pacuernsbie 3agaun.

Pacuersl Maccel BemiecTBa WM O0bEMa Tra30B [0 HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUCTHI
Macchl (00beMa, KOJTUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJIA OJHO W3 BEIIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb. MeXnpeaMeTHbIE CBA3H

Ponp xumum B oOecrniedeHUH DKOJOTHMYECKOM, SHEPreTHYSCKOW W IHIIEBOM
0€30MacHOCTH, pa3BUTUU MeIULIMHBL. [IOHSITHE 0 HAYyYHBIX METO/AaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIUM.
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[IpencraBienuss 00 OOIIMX HAyYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYyYEHUs
BAKHEHUILINX BELIECTB.

UenoBek B MUpPE BEIIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIBHBIE MaTEPUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KEepaMuKa,  MaTepHalibl
JUISL DJICKTPOHUKU, HAHOMAaTEPHAJIbl, OpraHUUE€CKUE U MUHEPAIbHBIC YI00pEHUsI.

XuMHSIT M 300pOBbE YEJOBEKAa: MpaBWJIa HCHOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBwia O€30MaCHOTO0 WCIOIb30BAHUS TIPEMAPATOB OBITOBOM XHMUU
B IIOBCEJHEBHOM JKU3HU.

Peanuzanust MeXnpeIMETHBIX CBSI3€H MPU H3YUYCHUM OOIIEH W HEOPraHMYECKOU
xuMun B 11 Kjacce OCYIIECTBIISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX I[IOHATHM, TaK W TIOHATUH, SBIAIONIUMXCS CHCTEMHBIMHU I OTAEIbHBIX
MIPEAMETOB ECTECTBEHHO-HAYYHOI' 0 IIUKIIA.

OO0muire ecTeCTBEHHO-HAYUHbIE MTOHATHUS: HAyYHBIN (haKT, TUIoTe3a, 3aKOH, TeOpus,
aHaJIu3, CHUHTE3, KJIacCU(PUKaLUs, TMEePUOIUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPECHUE, SBICHUE.

du3uKa: MaTepusi, SHEPrusl, Macca, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
pPaIMOAaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3UYECKUE BEJIMYMHBI U €AUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kineTka, opranusM, 3KocucTemMa, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

I'eorpadusi: MuHepasibl, TOpPHBIE TOPOJbI, IOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
pECYPCHI.

TexHonorusi: XuUMHYECKasi MPOMBIIUICHHOCTb, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO,  MHIIEBAS
MIPOMBILIJIEHHOCTb, dapmareBTHYECKast MTPOMBIIIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  IPENaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI 110 XUMHNH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
nporpaMMm  cpenHero oOmero o0pa3oBaHusi (JUYHOCTHBIM, METampeIMETHBIM
U npeaMeTHbiM). HaydHo-meTonumdeckoil OCHOBOM Il pa3paOOTKH IUIAHUPYEMBIX
PE3YJIbTATOB OCBOEHHUSI MTPOrPaMM CPEAHEro 00IIEero 00pa30BaHUS SIBISIETCSI CUCTEMHO-
NeATeIbHOCTHBIN MTOAXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBMM ¢ CHUCTEMHO-AESATEIBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS IpeaMeTa «XUMHUsA» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHusl BbIIEIEHBI CIEAYIOIINE COCTABIISAIONINE!

OCO3HAaHUE OOYYaIOIIMMHCA POCCUMCKONW TpaKIaHCKOHM HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJM4Khe MOTUBALMH K OOYYEHHIO;

LEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TP 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M  CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCSI B  CBOEH
JEATEIIbHOCTU [IEHHOCTHO-CMBICIIOBBIMY YCTaHOBKAMU, IIPUCYIIIUMHU LIETTOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJINYUE MPABOCO3ZHAHMSI SKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTD KU3HEHHBIE IUIAHBI.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS MPEAMETA «XUMUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOM JNESITEbHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH U UAEAIIAMH POCCUHCKOTO
IpakJIaHCKOT0 OOLIECTBA, IPUHATHIMU B OOIIECTBE HOPMAMM U IPAaBUJIAMM IOBEJIECHUS,
CIOCOOCTBYIOIIIMMH MPOIIECCaM  CaMOIO3HAHUS, CaMOpPA3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUS IMYHOCTH 0OYJarOIIUXCSl.

JIngHOCTHBIE ~ pE3yJNbTaThl  OCBOECHHUSA  INpeaMera  «XUMHs»  OTpaxkaroT
C()OPMUPOBAHHOCTb  OIbITA IIO3HABATEIBHOM M  IPAKTUYECKOW JAEATEIbHOCTH
00y4arouMxcs Mo peain3alny IPUHSTHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTH:

1) rpask1aHCKOro BOCIMTAHUSA:

OCO3HAHHS OOYJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB W OOS3aHHOCTEH,
YBOXCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MIPEIICTABIICHUS O COIMAIBHBIX HOPMaX M MPaBHIIAX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIHPHOCTH TPH CO3AaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX W TMO3HABATEJBHBIX 3a/]a4, BHITOJHCHUM XUMUYECKHUX
AKCIIEPUMEHTOB,;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHU:I, JIOTUKY U aPI'YMCHTHI
APYIux IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIbHOCTH,

2) NIATPUOTHUYECKOr 0 BOCTIUTAHMSA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCYy TBOpPYECTBA B 00JIACTU TEOPHUHM M TPAKTHYECKOTO
NPUMEHEHHUS XUMHUH, OCO3HAHWS TOrO, YTO JOCTHMIKEHUS HAYKH €CThb PE3yJbTaT
JUTUTENBHBIX HAOMIOEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MOMCKOB, MMOCTOSSHHOTO
Tpy/a YY€HBIX U TPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM M TOCICAYIOIIEM aHaIU3€
nH(pOpMaIIMK O MEPEOBBIX TOCTHKEHUIX COBPEMEHHOM OT€UE€CTBEHHONW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPATIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHUIIEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB,;

4) popmupoBaHusl KyJbTYPHbI 310POBbS:

MOHUMAaHMS [IEHHOCTEH 3/I0pOBOT'0 M 0€30I11acHOro 0dpasa K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (U3HUYECKOMY M IICUXHYECKOMY
3JI0POBBIO;

coOJIIO/ICHUsT TpaBuJI  0OE€30MacHOr0 OOpalleHusi C BelleCTBAaMU B OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOM JIEATEIBLHOCTH;

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

OCO3HAHMS TIOCIEACTBUH W HENPUSATHS BPEIHBIX MPHUBBIUCK (YHIOTpEOICHHUS
aJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHHUKATUBHON KOMITIETEHTHOCTH B YU€OHO-HUCCIICIOBATEIBCKOM e TEILHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUCCKON M IPYTrUX BUAAX JAEATEIHHOCTH,

YCTAaHOBKM HAa aKTHBHOE yJacTHE B PEIICHWU MPAKTHUYECKUX 3a/a4d COIUATBHON
HAITPaBJICHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO Tpodecchii  pa3imudHOTO  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXEHHS K TPYY, JIOJSAM TPYyJla U Pe3yJibTaTaM TPYIOBOU JeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa3OBaHMUS,
Oymymieit mpodeccun W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX ITUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHUH, HWHTEPECOB M MOTPEOHOCTEH
00I111eCTBa;
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6) PK0JIOrH4eCcKOro BOCIUTAHHS

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

MOHUMAaHUS TJIOOAIBHOIO  XapakTepa HSKOJIOTMYECKUX MpoOieM,  BIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOJHON U COLIMATIbHOMN CPENbL;

OCO3HAHMSI HEOOXOJUMOCTH MCIOJB30BAHMS JOCTH)KEHUH XUMHUU I PELICHUS
BOIIPOCOB PALIMOHAIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATUS ACHUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAIOUIEH NPUPOLHOU
cpele, yMEHHUsl TPOTHO3UPOBATh HEOIATOMPUITHBIE DKOJIOTMUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX ICMCTBUU U IPEAOTBPALLATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBIIUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPABICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS
UMHU B I103HABaTEJIbHOM, KOMMYHHUKaTUBHOM M COLMAJIBHOM IMPAaKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO NPOTUBOCTOSATH UAECOIOIMH XeMo(poouy;

7) HEHHOCTU HAYYHOI O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH;

MMOHUMAaHUS CIIeNU(PUKA XUMUM KaK HayKH, OCO3HAHMS €€ PO B (OPMUPOBAHUT
pallMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUU  IEJIOCTHOTO  IPEJACTABJICHUS
00 OKpYKarIIeM MHUPE KaK O €AMHCTBE MPUPOABI M YETIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM COXpaHEHHUs MMPUPOTHOTO PAaBHOBECHS;

yOeXKICHHOCTH B 0CO00I 3HAYMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBHUIIM3AIINH: B €€
T'YMaHUCTUYCCKON HAIPaBJICHHOCTH W BAaXXHOH PO B CO3JMaHMM HOBOW 0a3bl
MaTepHAILHON KYJIbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON 1 SKOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUU YCHEIIHOIO TPyAAa M DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKIOTO WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAYKax, CIOCOOHOCTH HCIIOJIh30BATh IOIyYacMbIC
3HAHMS IS aHajdu3a U OOBSCHEHHUS SIBICHHM OKPYXKAIOIIEro MUpa M MPOUCXOISIINX
B HEM HM3MEHEHWW, YMEHHS JejiaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAYYHBIX
($aKTOB M UMEIOIINXCS JAHHBIX C IEJTBI0 TIOYYEHHUS TOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XUMHUUYECKUE 3HAHMS JIJIST PEIICHUS
po0JIeM B peaibHBIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTHBHOMY TTOJIYYCHHUIO HOBBIX 3HAHHWH 1O XUMHH B COOTBETCTBUHU C JKU3HCHHBIMHU
MOTPEOHOCTSMU;

UHTEpEeca K OCOOEHHOCTSIM TpyAa B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS YICOHOT0 IIpeIMeTa « XUMUs» Ha YPOBHE
CpeJIHEero o0I1ero oopa3oBaHus BKIIOYAOT:

3HaYUMBIC 111 (POPMHUPOBAHKS MUPOBO33PEHHUS 00 YUAIOIIUXCS MEKTUCITUTLIMHAPHBIC
(MexXTpeMeTHBIE) OOIeHAyYHbIE IIOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAayIHOM
KapTUHBI MHpa M CHenu(pUKy METOJOB ITO3HAHMS, MCIOJIb3YeMbIX B €CTCCTBEHHBIX
HayKax (MaTepwus, BEHIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CHUCTeMa, HAydHBIA (aKT,
MPUHITAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHWEe, HAOIIOACHUE,
U3MepeHue, FIKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIE Yy4eOHBIE JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHUBHEIE,
pPETYISITUBHEIE), oOecrneunBaroniue ¢GopMupoBaHue (YHKIIMOHAILHON TPaMOTHOCTH
U COIMAJILHON KOMITETEHITNN O0YJarOIIMXCS;

CIIOCOOHOCTh 00YYarONIUXCsl HMCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIIINHAPHEIC,
MHPOBO33PCHYCCKHE 3HAHUS M YHUBEpCAIbHBIC YUCOHBIC JICHCTBHS B IO3HABATCIBHOU
U COIIMAJILHOM TIPaKTHKE.

MeramnpenMeTHbIe  Pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHWE  IM03HABATEIHLHBIMH,
KOMMYHUKAaTHUBHBIMH U PETYSITUBHBIMU YHUBEPCATbHBIMU YI€OHBIMHU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBbIe JJoruueckue 1eMCTBUA:

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

OMNPEACIISATh LENH ACATEIbHOCTH, 3aaBasi TapaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMHU LIEISIMU;

WCIIOJIb30BATh MMPU OCBOCHUH 3HAHUI TTPUEMBI IOTHYECKOT O MBIIIJIEHUS — BBIJACISATh
XapaKkTEpHbIE TMPU3HAKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBA3b, MCIOJIL30BATh
COOTBETCTBYIOIIUE MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUI;

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKIuu;

YCTaHABJIUBATh PUUYNHHO-CJIEICTBEHHBIC CBS3U MEXAY N3Y4A€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBIABJIATh 3aKOHOMEPHOCTH M TNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GbopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLECCE IMO3HAHMS, HCIOJIb3YEMbIE B XHMHUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA3OBBIBATH MOJIEIBHBIE MIPEICTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMeHTa, Xumuueckas GopMmysia, YpaBHEHHE XUMHYECKOM peakiuu —
MIPU peICHUN y4eOHbIX TO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABICHUS ISl BBIABJICHUS XAPAKTEPHBIX MPU3HAKOB H3y4aEMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.
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Bba3oBble ucciienoBaTebcKue 1eHCTBUS:

BJIaJIEThb OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dbopMynHpoBaTh LETHM W 3a7a4d HMCCIICIOBAHUS, HCIIOJIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI 11 (JOPMUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

BJIaJIE€Th HABBIKAMH CaMOCTOSITEIbHOTO TIJITAHUPOBAHUS U ITPOBEICHUS YICHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHUS HaONOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO TMPOTHO3MPOBAThH €ro  pe3yabTaT, (OpMyIUpoOBaTh 00O0OIIECHUS
U BBIBOABl OTHOCHUTEIHLHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTaBISATH
O00OCHOBAHHBIN OTYET O MPOAEIIAHHON PadoTe;

pUOOPETATh OMBIT YYEHUUECKOW UCCIIE0BATENILCKON U MPOEKTHOM eI TeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOUCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHBIX METO/I0B MTO3HAHHUS.

Pa6ora ¢ undopmaumneii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHOOpMAIMU (HaydHO-TOMYJIsipHAs
JUTEpaTypa XMMHYECKOIO COJAEp)KaHus, CHpaBOUHbIE 1MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUIOB U (POPM IMPEACTABICHUS, KPUTUUECKH
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyTUpOBaTH 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI MPU TIOUCKE U 0TOOPE
uH(dopMaIu, HeOOXOAMMOM /1JIs1 BEIOJHEHUST YY€OHBIX 3a/1a4 ONPEAEIEHHOT O TUIA;

npuoOpeTaTb  OMBIT  HCMONB30BaHHUS  WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAJIbHYIO (HOpMY TMpeCTaBlieHUs WH)OpMaIuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U JAPYTUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(pOpMaIMeil: TPUMEHATh MEXIpeaMeTHbIe ((pU3nueckre U MaTeMaTHYECKHe) 3HAKU
U CUMBOJIBbI, OpMYJIbI, aOOpeBUATYphI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTrJITHOCTH.

KoMMyHHKAaTHMBHbIE YHUBEpPCAJIbHbIE yUeOHbIe HeliCTBUSI:

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

BBICTYIIaTh C MPE3CHTAIlMCHi pe3yJbTaTOB IMO3HABATEILHOW JIESATEIBHOCTH,
MOJYYEHHBIX CAaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJHEHUN
XHMHYECKOTO JKCIIEPUMEHTA, IPAKTHYCCKOW padOThl IO HMCCICIOBAHUIO CBOWCTB
U3ydaeMbIX BEIIECTB, peajM3alid ydeOHOro Mpoekra W (HOPMYJIMPOBATH BBIBOJIBI
10 pe3yJbTaTaM IMPOBEICHHBIX WCCIICOBAHUN IYTEM COTJIACOBAHUS TIO3HMIIMHA B XOC
OO0CYXJIeHUS U 0OMEHa MHEHHUSIMU.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIATH CBOK  ITO3HABATENIBHYIO
NEATENIbHOCTh, ONpENeNsisi €€ M[eMd MW 3aJa4d, KOHTPOJMpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IpeIaraéMblii AITOPUTM JEHCTBUI IPHU BBIIOJHEHUN
y4eOHBIX U HCCIIEIOBATENLCKUX 3a/iad, BbIOUpaTh HauOosee 3P(HeKTUBHBINA CIOCO0 UX
PEIIECHUSI C YYETOM IMOJTYYEHHUS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYHIECTBIIATH CAMOKOHTPOJIb CBOEM JEATEIPHOCTH HAa OCHOBE CaMOaHaIu3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIE pe3ybTaThl OCBOCHHUS IPOTPaMMBI CpEAHEro o0Iero oOpa3oBaHMsI
10 XUMHUHU Ha 0a30BOM ypPOBHE OPHCHTHPOBAHBI Ha OOCCIEUYCHHE MPEUMYIICCTBEHHO
o01eo0pa3oBaTeIbHON U OOMIEKYIHTYPHOM MOATOTOBKY 00y4atomuxcsi. OHU BKITIOYAIOT
cienupuveckue IS y4eOHOro mpeaMera «XUMHsS» HaydHble 3HAHUS, YMCHHUS
U CIOCOOBI JACHCTBUI 110 OCBOCHHIO, HHTEPIIPETAIIMH M MPEOOPa30BAaHHUIO 3HAHHUM, BUIBI
JCSITEJIPHOCTH IO TOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHCHHIO 3HAHUM B Pa3IMUHBIX
y4eOHBIX M pealbHBIX JKU3HCHHBIX CHUTYAIlMSIX, CBA3aHHBIX ¢ XUMHed. B mporpamme
10 XUMHH MPEAMETHBIE PE3yJIbTaThl PEICTABIICHBI TI0 TOAaM H3yICHHSI.

K xonmy obyuenuss B 10 kjacce mpeaMeTHblE pe3yjbTaThl OCBOEHHUS Kypca
«OpraHuyeckasi XuMHs» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHHN 0 XUMUYECKOW COCTaBIIIONICH €CTECTBEHHO-
HAy4YHOM KApTHUHBI MHUpa, pOJM XUMHUU B T[IO3HAHUU SIBJICHUH  MOPUPOIBI,
B (OpMUpPOBAHUM MBIIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMUMOM [JIsi pEelICHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKU
00OCHOBaHHOI'0 OTHOIIIEHUS K CBOEMY 3I0POBBIO U MPUPOJIHON Cpee;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOpask BKJIFOYAET: OCHOBOIOJIAraroIIne
NOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, DJIEKTPOHHAas 000JIouka aToMma, MOJIEKYIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XMMHUYECKasi CBSI3b, CTPYKTYpHas Qopmyia
(pa3BepHyTas U COKpaIlleHHasl), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YTIIEPOTHBIH
cKeneT, QyHKIMOHAbHAS TPYIIa, PaauKall, H30MEPHUsl, ©30MEPhI, TOMOJIOTHICCKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOAEPKAIIME COCAWHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSAMHEHMS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux BemectB A.M. byTiiepoBa, 3aKOH COXpaHEHHUS MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHMUS,
JIeXKAIIUEe B OCHOBE MOHUMAHUS MNPUYMHHOCTA U CUCTEMHOCTHM XUMHWYECKUX SIBJIICHHM,
(aKkTONOrMYecKue CBEICHHS O CBOMCTBaX, COCTaBe, IMOIYYEHUH M O€30MacHOM
WCIIOIb30BAHUN BAXHEUIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEATENBHOCTH YEJIOBEKA;
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chOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapakTEpHble MPU3HAKU TOHSTHUH,
YCTaHABIIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIHME  TOHSATHUSA
MIPU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHUYECKUX COSTUHECHMUIA;

chOpMUPOBAHHOCTh ~ YMEHUM  HCHOJB30BaTh  XUMHUUYECKYHD)  CHUMBOJIUKY
JUTSI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTOM, COKpAIIEHHOH ) (GopMyIT
OpPraHMYECKUX BEUIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKLHM, M3rOTaBIMBATh MOIEIH
MOJICKYJI ~ OpraHMYeCKMX  BEHIECTB Uil  WUIIOCTPAllUM  UX  XUMHUYECKOIo
U TIPOCTPAHCTBEHHOI'O CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHUM  yCTAHABJIMBATHL  MPHUHAJICKHOCTh  M3yYEHHBIX
OpPraHNYeCKUX BEIIECTB MO WX COCTaBY U CTPOCHHUIO K OMPEICICHHOMY KJIacCy/Tpyrine
coeMHEHn  (YTJIeBOAOPOAbI,  KHUCIOpPOA M a30TCOAEpXKAlllue  COEIMHEHUS,
BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS), [aBaTb UM Ha3BaHUS IO CUCTEMAaTUYECKON
Homenkiarype (IUPAC), a Ttakke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTICIBHBIX
OpPraHNYeCKUX BEIIECTB (ITUJICH, TPOITUIICH, alleTHIICH, STHICHTJINKOIIb, TIUIEPUH, (DEHOI,
dbopMaibaeTHI, alleTATBACTHI, MypaBbUHAS KHUCJIOTA, YKCYCHAsh KHCJIOTa, OJICWHOBAs
KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PPYKTO3a, KpaxmaJl, LIEJUTI0I03a, TIHUIINH);

c(hOpMUPOBAHHOCThH YMEHUS ONPECNIATh BUIbI XUMUUECKON CBSI3H B OPraHUYECKUX
COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

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

chOpMHUPOBAHHOCTh YMEHUM XapaKTEepPH30BaTh COCTAaB, CTpPOCHUE, (HU3HUYECKUE U
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (ME€TaH, 3TaH, STUJICH, MPOIWJIEH, alleTujieH, OyraaueH-1,3, MeTUI0yTaIueH-
1,3, OeH30JI, METaHOJ, JTaHOJI, STUJICHTJIMKOJb, TJIMIEpUH, (EHON, aleTaableru,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIOKO3a, KpaxMal, LEeJUII0JI03a, aMUHOYKCYCHAas
KHUCJIOTA), WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HUCTOYHUKHU YTIJIEBOJOPOJAHOIO
CbIpbsi (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPepabOTKU U MPAKTUYECKOE
PUMEHEHUE TPOIYKTOB EpepadbOTKH;

c(hOopMUPOBAHHOCTh YMEHU IPOBOJIUTH BEIYUCICHUS IO XUMUUECKUM YPAaBHEHUSIM
(Maccpl, 00BEeMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJM TMPOJYKTAa pPEaKIuu
M0 U3BECTHBIM Macce, 00bEeMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WIH MPOAYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHUN BIAACTh CUCTEMON 3HAHM 00 OCHOBHBIX METOAAX
HAay4HOT'O MMO3HAHMS, UCIOJIb3YEMbIX B XUMHM MPU U3YYECHHUH BEUIECTB U XUMHYECKUX
aBlieHUN (HaOO/IeHUe, W3MEpEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIh30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHMS JJIA MPUHSITUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM;
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chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IMOJIb30BAHUS XUMHUYECKOM
nocyz0il u 1abopaTopHBIM 0OOOPYIOBAaHUEM, a TAKXKE MTPaBHiia OOpAILIEHNUs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIUSMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATb W BBINOJHATH  XMMHYECKHUI
HKCIIEPUMEHT (MpEeBpalleHUs] OPraHMYECKUX BEIIECTB NpPU HATPEBAHUHU, MOJIy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KaYECTBEHHBIE PEAKIMM OPraHUYECKUX BEILIECTB,
JeHaTypalusi OeJNKOB MpU HarpeBaHWU, IIBETHBIE PEAKIMH OEJIKOB) B COOTBETCTBHH
C MpaBUJIAMH TEXHUKHA OE30MACHOCTHU MPHU OOPAIEHUHN C BEIIECTBAMU M JIA0OPATOPHBIM
000pyIOBaHHEM, MPEICTABIATh PE3yNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (dopme
3allMCH YPaBHEHUN COOTBETCTBYIOLIUX peakuil U (pOpMYyIHUpOBaTh BHIBOABI HA OCHOBE
ATUX PE3YNIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHM  KPUTUYECKHM  AHAIM3UPOBATh  XUMHYECKYIO
uH(dOpMaIIHIO, TOTy4aeMYI0 U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBA MAaCCOBOM MH(MOpMAIIHH,
WHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MPABUJIA IKOJIOTHUECKH LIEIECO00PA3HOr0
MOBE/ICHUS B OBITY U TPYJIOBOM JEATEIHLHOCTU B LIENIAX COXPAHEHHS CBOETO 370POBBS
U OKPYKAIOIIEW NPUPOAHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HAa >KUBbBIE
OpPTaHM3MBbI ONPEAECICHHBIX OPraHUYECKUX BEIIECTB, MIOHMUMAas cMbIci nokasareist ITIK
(mpenenbHO  OMYCTUMOM KOHILIGHTPAlMH), TMOSCHATh Ha MpUMEpax CIocOObI
YMEHBIICHHUS U IPEIOTBPAILECHNS UX BPEIHOIO BO3IECHCTBUS HA OPraHU3M YEJIOBEKA;

UIs  O0yYaromMXCsi € OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBBS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IIO3HAHUSA BEILECTB
U XUMUYECKUX SIBJICHU;

JUISL CIICNBIX M CIA0OBHISAIIMX OOYYAIOIIUXCS: YMEHHE HMCIOJIb30BaTh Pesbe(hHO
TOYEUHYIO CUCTeMY o0o3Hauenwuii JI. bpaitns nis 3anvcu xumudeckux GopMy.

K xonity o0y4yenus B 11 kiacce npeIMeTHbIE Pe3yIbTaThl OCBOCHUS Kypca «O01as
Y HEOPraHM4YeCcKas XMMHUS» OTPaAXKaroT:

cOpPMUPOBAHHOCTh  MPEACTaBICHUI: O  XUMHUYECKOH  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUM SIBICHUU TPUPOIBI,
B (GOpPMHUpPOBAHWW MBINIICHUS W KYJIbTYphl JIMYHOCTH, €€ (PyHKIIMOHAILHON
IrpaMOTHOCTH, HEOOXOJUMOM JUIsl pPEllIeHUs MNPAKTHYECKUX 3alad U DKOJIOTUYECKH
00OCHOBaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U MIPUPOJIHON CpEE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKJIFOYAET: OCHOBOIMOJIAraroIIne
MOHATUS (XMMUUYECKUN DJIEMEHT, aToOM, HM30TON, S-, p-, d- DJIEKTPOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH o0beM, BaJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas CBs3b (KOBAJICHTHa,
WOHHAs, METALTHYECKAasi, BOJOPOJIHAS ), KPUCTATUYECKAs PeIIeTKa, TUIThl XUMUUYECKUX
peakiuii, pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAsT JUCCOIUALIUS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM peaklMh, XUMHUYECKOEe
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpUsS DJIEKTPOJUTUUECKOM AUCCOLIMAIUU,
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nepuonnuecknid 3akoH .M. Menneneesa, 3aK0H COXpaHEHHUS MacChl BEUIECTB, 3aKOH
COXPAHEHMS U NPEBPAIICHUS SHEPIMH NP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE
NOHUMAaHUsl MPUYUHHOCTU M CHCTEMHOCTH XMMHUYECKUX SABJICHUN, (DAKTOJIOTMUYECKUE
CBEJIEHUs O CBOMCTBAX, COCTABE, MOJYYEHUH U OE30I1aCHOM MCIOJb30BaHUU BayKHENIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESATEIbHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTE€pHbIE TPU3HAKU TIOHATHUH,
YCTaHABIIMBaTh WX  B3aUMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHSTHS
P OMMCAHUU HEOPTraHUYECKUX BEIIECTB M UX MPEBPALLCHHUI;

cOPMUPOBAHHOCTh ~ YMEHUH  HCIOJB30BaTh  XUMHUYECKYI0O  CHUMBOJHKY
JUId  cocTaBiieHUs (OpMyJl BEUIECTB M  YPAaBHEHUH XUMHUYECKMX PEaKLM,
cucrematnieckyro HomeHkIatypy (IUPAC) u TpuBHaibHbIE Ha3BaHWA OTIEIbHBIX
HEOPraHWYeCKUX BELIECTB (YrapHbIM ras, yrieKUCIHbIi ras, aMMHak, raiieHas U3BeCTb,
HerauieHasi U3BeCTb, IUThEBAs COJIA, MUPUT U IPYTHE);

c()OPMHUPOBAHHOCTh YMEHHUU OIpPENENIATh BaJEHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTABA, BUJ XMMHUYECKOU CBA3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJAHAs) B COCAUHEHUAX, THUI
KPUCTAJUIMYECKOM peleTKH KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJIsIpHasi, MOHHas,
MeTaJUIMYEeCcKast), XapaKkTep Cpelbl B BOAHBIX paCTBOPAX HEOPraHUUECKUX COCTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAMJIEKHOCTh HEOPraHMYECKUX
BEIIECTB II0 MX COCTaBYy K OMNPEACIICHHOMY KJacCy/Tpylne COeIMHEHUN (MpOoCThie
BEUIECTBA — METAUIbl M HEMETAJUIbl, OKCUJbl, OCHOBAHHS, KUCJIOTBI, aM(pOTEepHbIE
TUAPOKCUIBL, COJIH);

cOpMUPOBAHHOCTh YMEHHUI pacKpblBaThb CMBICI TEPUOJMYECKOTO 3aKOHA
JI.W. MenpaeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (YHKIIHH;

c(OPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHUYECKUX 3JeMeHTOB 1-—4 mnepuonoB Ilepmonnueckoid CHUCTEMBI XUMUYECKHX
anemenToB J[.M1. MeHieneeBa, UCIONb3ysl MOHATUSA «S-, P-, d-2JIEKTPOHHBIE OpPOUTAIINY,
«QHEPreTUYECKUe YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCIMHEHMH IO mepuojaM u rpynnam llepuoanueckon
CUCTEMBbI XUMUUYECKHX dJIeMeHTOB [[.11. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE
CBOMCTBA  HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYLIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKMMH  BELECTBAMU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

C(OPMUPOBAHHOCTh ~ YMEHHUS  KJacCU(PUUMPOBaTb  XUMUYECKHUE  PEaKLUU
N0 PA3IUYHBIM TpPU3HAKAM (YUCIY U COCTaBY pEarupyrolldX BEIIECTB, TEILUIOBOMY
ahdexTy peakiuu, W3MEHEHUIO CTETMEeHEW OKHUCICHHsI DJIEMEHTOB, OOpaTUMOCTU
peaKLry, y4aCTUIO KaTaau3aTopa);
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c(OPMHUPOBAHHOCTh YMEHUN COCTABIATh YPAaBHEHHS PEAKUUN pa3JIMYHBIX THIIOB,
MOJIHBIE M COKpAI[EHHbIE YPAaBHEHMsI PEaKIMii MOHHOrO OOMEHa, YYUTHIBAsl YCJIOBHSI,
MPU KOTOPBIX 3TH PEaKIMK UAYT 0 KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUI  MPOBOJAUTH  pPEAKLUMH,  MOATBEPXKIAIOIINE
KAUeCTBEHHBIN COCTaB Pa3JIMUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB,;

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

c(OpPMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakuuu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHEro Bo3aencTBud (nmpuHuuin Jle aTensbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XMMHUYECKHE MPOIIECCHI, JIEKAIINE
B OCHOBE IPOMBILIUICHHOIO TMOTYYEHUS CEPHOW KHUCIOThl, aMMHaKa, a TaKke
c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIMIIAX U SKOJIOTUIECKUX
npobieMax XMMHUYECKOTO TPON3BO/ICTBA,

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas JI0JIA BEIIeCTBa B pAaCTBOPE», 00BEMHBIX OTHOIICHHH T'a30B MPU XUMHUYECKUX
peakuusix, Macchl BEIIECTBA WM 00bEMa T'a30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, TEIJIOBOro 3P deKra
peaKMy Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEUIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHUM COOJIIOAATh MpaBUJa TOJL30BAHUS XUMHUYECKOU
MoCcy 10 1 1abopaTopHBIM 000pYIOBaHUEM, a TAK)KE MTpaBUiia 0OpaIleHus C BeIIeCTBaMHU
B COOTBETCTBUU C MHCTPYKITUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATb W BBIMIOJNHATH  XUMHUYECKHUI
JKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHIAa BOAOPOAA B MPUCYTCTBUM KaTalM3aTopa,
OIpPEAEIICHHE CPEeAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHAMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peakIuu, PeaKIid MOHHOIO
oOMeHa, KaueCTBEHHbIE PEAKIIMU Ha CYNIb(]aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMUS, pelICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «Metamuib» u «Hemeramibi»)
B COOTBETCTBHH C MpaBUJIAMH TEXHHKH OE€30MAaCHOCTU MPH OOpAIEHUH C BEIIeCTBAMU
u  jabopaTOpHBIM  O0OpYJOBaHUEM, TMPEACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCIIepUMeHTa B (OpME  3alUCH  ypaBHEHUW  COOTBETCTBYIOIIMX  PEaKUUl
1 (hOpMYIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHopMaIMIo, TOJy4aeMyld H3 pPa3HBIX HCTOYHHUKOB (CpEACTBA MacCCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrUX);

c(OpMUPOBAHHOCTh YMEHUI COOJIOAATH MpaBHUIIa SKOJIOTHYECKHU LEIeCO000pa3HOro
MOBE/ICHUS B ObITY U TPYJOBOH JEATEIBLHOCTU B LIEJIAX COXPAHEHHS] CBOETO 370POBbS
U OKPYXKAIOIIeW MPUPOIHOW Cpelbl, OCO3HABATh ONACHOCTHh BO3JIEUCTBUSI Ha >KUBBIE
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OpraHU3Mbl ONPENICICHHBIX BEIIECTB, MOHMMAas cMbica mokazatens IIJIK, moscHsITh
Ha MPUMEpPAX CHOCOOBI YMEHBIICHHUS M IPEAOTBPAIICHHUS UX BPEIHOIO BO3ACHCTBHUS
Ha OPTaHW3M YEJIOBEKa;

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

JUISL CIICTIBIX M CIA0OBUIAIINX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh PEIbehHO-
TOYEUHYIO CUCTeMy oOo3Hauenwuii JI. bpaitns nis 3anvcu xumMudeckux GopMy.
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10 KJIACC
Haunmenosanue
Ne KomnnuecTBO OcCHOBHBIE BUIBI N1€ATEILHOCTHA
pa3aesioB U TEM [TIporpammHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

y4eOHOT0 TIpeIMeTa

Pa3znen 1. TeopeTnueckue oc

HOBBI opra}mquKoﬁ XMMHH

1.1

IIpeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. Bbyrneposa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BOBHMKHOBEHUE, PA3BUTHE

Y 3HAYE€HUE B MOJTYYCHUH HOBBIX
BELIECTB U MaTEPUAJIOB.

Teopust CTpoeHHSI OpraHUYECKUX
coenuHeHuii A.M. Bytneposa,

€€ OCHOBHBIE TOJIOKEHUS.
CtpykTypHbIE (OPMYITBI OPraHUIECKUX
BEIIECTB. [ 'oMonorus, usomepus.
XUMUYEeCcKas CBA3b B OPraHMYECKUX
COEIMHEHUSX: KpaTHbIE CBS3H,

G- U T-CBSI3U.

[IpencraBnenue o knaccupukanuu
OpraHUYECKUX BEIIECCTB.
Homenknarypa oprannueckux
COEIMHEHUN (CuCTEeMaTU4YecKast)

U TPUBHAJIbHBIC HA3BAHMS BAXKHEHIIINX
IpeACTaBUTEIIEN KIIACCOB OPraHUYECKUX
BELIECTB.

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

[IpuMEHSATh MONOKEHUS TEOPUU
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. bytnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
coCTaBa M CTPOCHHS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAIIIEHHOMN ) (pOpMYJT OPraHuYEeCKUX
BELIECTB.

OnpenensiTe BUJbl XUMHYECKOW CBA3U
(omuHaApHbBIE, KpPaTHBIE) B OPraHUYECKUX
COEJINHEHHUSIX.

PackpsiBaTh posib OpraHM4ECKON XUMHUHU
B IIPUPOJIE, XapaAKTEPU30BATh €€
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JKCNepUMEHTAIbHbIE METOIbI
M3Yy4YeHHs BellleCTB U UX MpeBpaIeHuii:
e /lemoHCTpauuu:

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

— OTBITHI 110 MPEBPAILIEHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIiMBaHUE U TOPEHUE).

e JlabopaTtopHbBIE ONBITHI:

— MOJICIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIECTB

3HAY€HHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Ha6mronaTth 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOIUTH
Y OIKMCHIBATH JJAOOPATOPHBIC OIBITHI

U TIPaKTUYCCKUE PabOTHI

Hroro no pazuneny

Pasznesa 2. Yriesonopoabl

2.1 | IlpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOIOPOIbI — TOMOJIOTHYECKUM psal. MeTaH u 3TaH —
aJIKaHbI MPOCTEUIIINE TPEACTABUTENN aJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHUE,
duznuecKkre 1 XUMUIECKHIE CBOWCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaxXO0XXJEHUE B IIPUPOJIE, TTOTYUCHUE
Y IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHHUE,
YTJIEBOAOPO/IBI: TOMOJIOTUYECKUM psifl. DTUIIEH —

AJIKCHBI, aJIKaJUCHEI,
AJIKHBI

[IPOCTEUIIINM MTPEACTABUTEIb AIIKEHOB:
COCTaB, XUMUYECKOE CTPOEHUE,
dbu3nYecKre 1 XUMUYECKUE CBOICTBA

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUH (BBISIBIATh UX XapaKTepHbIE
IPU3HAKH), YCTAHABIINBATh X
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIAE MTOHATHUS

IIPU OIMCAHUU COCTABA, CTPOCHUS

Y TIPEBPALLEHUI OPraHnYeCKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUISI COCTABJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHOM ) (hOpMYyJT OPraHUuYECKUX
BELIECTB.
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(peakuuu ruIpupoBaHus,
raJIOreHUPOBAHUS, THIpaTaIlH,
OKHCJICHUS U TIOJIMMEPHU3AIIHHN )
HaXOXJEHUE B IIPUPOJIE, TTOTyUYCHUE
Y IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3

U MeTWIOyTaueH-1,3, Xumuueckoe
CTPOEHHUE, peaKIysl MOJIUMepU3aInu,
IIPUMEHEHUE (11 CUHTE32
MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U pe3HHBbI).

AJIKHHEI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKUI PAI.
ALIeTHIIEH — MPOCTEHIINI
MPEJICTAaBUTEIIb AJTKUHOB: COCTAB,
XUMHAYECKOE CTpOeHHUE, (DU3NUSCKUe
Y XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAIOTCHU POBAHU,
TUJpaTalliy TOPEHUsI ), HaX0XKICHUE
B IIPUPO/IC, TTOTyYEHNE U PUMEHEHUE

2.3

ApoMarudeckue
YTIE€BOAOPOIbI

ApeHbl: OEH30I1 U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYII,
(u3znyUecKre 1 XMMUYECKHE CBOMCTBA
(peakuuy rajJoreHupOBaHMS

Y HUTPOBAHHS ), TOTYyYEHUE

U ipuMeHeHue. Bausnue 6enszona

VYcraHaBauBaTh MPUHAIIEKHOCTD
BEILIECTB K OMPEAEICHHOMY KJIacCy
YIJIEBOAOPOJIOB MO COCTABY

Y CTPOEHHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OT/AEJBHBIX TIPEACTABUTEICH
YIJIEBOAOPOJIOB.

OnpeaensiTh BUIbl XUMUYECKOUN CBSA3U
B MOJIEKYJIaX YIJI€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON ClTIOCOOHOCTH
YIJIEBOAOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue

1 XMMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MPEJCTABUTEIICH pa3IUYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATWJICHA, alleTUiIeHa, OyraaueHa -1,3,
OeH30I1a, TONYOJIa).

BBISBISTH F€HETUUECKYIO CBSI3b MEXIY
YIJIEBOJIOPOJIaMH M TIOATBEPK/IATh €€
HaJIMYHUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX
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Ha OpraHu3M 4elioBeka. I eHeTnyeckas
CBSI3b YTJICBOJIOPOJIOB

2.4

[IpupoaHsie
VCTOYHHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3el. He1h 1 ee mpoucxoxaeHue.
CriocoObI mepepaboTku HEPTH:
[IEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaranuTudeckuid). IIponykrsl
nepepadoTku HeDTH, UX IPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHnHslii yroib ¥ IpOayKThI €r0
nepepadoTKH.

JKCNepUMEHTAIbHbIE MEeTO/IbI
HU3Y4YeHHs BelleCcTB

U UX MPeBpaLleHMil:

e J/[eMOHCTpanuu:

— xomrekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI».

e JlabopaTopHbIE ONBITHI:

— Ka4eCTBEHHOE OMpPEIETICHUE
yraepoJa U BOJIOPOAAa B OPraHUYECKUX
BELIECTBAX;

— 03HAaKOMJIEHHUE ¢ 00pa3amMu
IJ1aCTMAacc, KaydyKOB U PE3UHBI,

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOAOPOJIOB U
raJIOr€HOIIPONU3BO/IHBIX.

pEaKUnil C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.
XapakTepu3oBaTb UCTOUHUKHU
YIIEBOJOPOTHOTO ChIphs (HE(DTh,
IPUPOJIHBIN Ta3, yrojb), COCOObI X
nepepadoTKu U MPAKTUYECKOE
IPUMEHEHUE TI0Ty4aeMbIX TPOJYKTOB.
Hcnonbs30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl IO3HAHUS — IPOBEJCHUE,
HAO0JIIO/ICHHE U ONMCAHUE XUMHUYECKOTO
JKCIIEpUMEHTA (J1aA0OPATOPHBIE OIBITHI
U IPaKTUYECKHE PabOThI).

CrnenoBathb npaBuiaM 0e30MacHON
paboThI B TabopaTopun

IIPYU MCIOJIb30BAHUHA 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 BEIIECTB.
[IpencraBisaTh pe3yIbTaThl
AKCIIEpUMEHTA B (pOpMeE 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIUMCIICHUS

JUISL OIIPENIENIEHUS] MOJIEKYJIIPH O
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e [IpakTHueckue paboThI:

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

e PacueTHbIe 3amaun:

— OIpeaeIeHNEe MOJIEKYIIAPHOU
(opMyJIBl OPraHMYECKOr0 BELIECTBa

10 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— pacyeTsbl 0 YPAaBHEHUIO XUMUYECKON
peakuuu

(dbopMyIIbl OpraHUYECKoro BEllecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH

Y OCYIIECTBJISATh CBOKO TIO3HABATEIIBHYIO
NEeSTENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNIoBOi yueOHOU
NesTeNbHOCTH

Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coelMHeHus

3.1 | Cinuptel. ®enon 3

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U TAHOJI, XMMHUYECKOE
cTpoeHue, PU3NIeCKue U XUMHUECKHE
CBOMCTBa (peaKIuy ¢ aKTUBHBIMU
METaJlIaMU, TaJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3MOJIOrHYECKOe NJEHCTBUE
METAHOJIA U ATAHOJIA HA OPraHru3M
YyeJI0BeKa.

MHOroaTroMHbI€ COUPTHI: 3THICHTIIUKOJb
Y TJULEPUH, XUMHYECKOE CTPOCHHUE,
(bu3nYeCKre U XUMUYECKUE CBOMCTBA
(B3anMOICCTBHE CO IIEIOYHBIMU
METaJlllaMH, Ka4YeCTBEHHAs PEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).

PackpbiBaTh CMBICH H3y4aeMBbIX
MOHATUH (BBISIBIISITH MX XapaKTePHbIE
MPU3HAKH ), YCTAHABIIMBATH X
B3aMMOCBSI3b, UCITOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUS

IIPU OMHMCAHUU COCTaBa, CTPOCHUS

U TIPEBpAIEHUN OPraHuYeCKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBIICHUSI MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIlleHHOM ) (hOpMYyJT OpraHUuYeCKUX
BEIIIECTB.

VY cranaBnuBaTh NPUHAIICKHOCTh
BEIIECTB K OMPEIEICHHOMY KJIacCy
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du3nomornueckoe IenucTBUE

Ha OpraHu3M yenoBeka. [[pumenenue
TJIMIEPUHA U ATUJICHTJIMKOJIS.
®enon. CTpoeHHE MOJIEKYJIbI,
¢u3nIecKue 1 XUMUIECKIE CBONCTBA
¢denomna. TokcuuHOCTH (heHoMa, €ro
duznonoruyeckoe encTrrue

Ha OpraHusM 4enoseka. [I[pumenenue
denona

3.2

ANBIEeTUabI.
KapOoHOBBIE KUCITOTHI.
CnoxHble 3pupbl

Anbaerunipl: hopMabIerul

U alleTalIbJIETU, XUMUYECKOE
CTpocHHE, GU3NICCKUE K XUMHUUICCKHEC
CBOMCTBa (peaKIuu OKUCIICHUS

¥ BOCCTAHOBJICHUSI, KAUECTBCHHBIE
peaxkiuuu), NoJy4eHnue

U TIpUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHbBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAst
KHUCIIOTA, XUMUYECKOE CTPOEHHUE,
duznyeckre 1 XMuMHUYECKHE CBOMCTBA
(oOmue cBOMCTBA KUCIIOT, PEaKIIHs
aTepU(UKAIIUN ), TIOTYIECHHE

u npuMeHenue. CteapuHoBas

Y OJIEMHOBAS! KHCIIOTHI KaK
MIPEICTAaBUTEIIN BBICIIHX KapOOHOBBIX
KHCJIOT.

Mpbuia KaK COJU BBICIIUX KapOOHOBBIX

10 COCTaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMaTH4YECKON HOMEHKJIATYpE;
MIPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJEIBbHBIX MPEACTABUTEICH
KUCIIOPOACOACPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
IpUMEHEHHE, QU3NIECKUEC

1 XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI TTOTYYEHUST TUTTHYHBIX
MPEACTABUTEIICH PA3JIUYHBIX KJIACCOB
KUCJIOPOJCOAEPHKAIINUX COCTMHEHUIN
(MeTaHoa, ATaHOJA, TJUILEPUHA,
dbeHoma, popmaiiberuaa,
aleTaabJIeTuaa, YKCYCHOM KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, KpaxMaa,
I[€JUTIOJIO3bI ); BBISIBJIATh TCHETHYECKYIO
CBSI3b MEX]ly HUMU U MOJTBEPXKAATh €€
HaJIMYUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX
peaKkuuii C UCMOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

OnuceIBaTh COCTaB, XUMHUUECKOE
CTPOCHUE U TPUMEHEHHUE )KUPOB,
XapaKkTEPU30BaTh UX 3HAYCHUE

JUTS )KU3HEICSATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMMAaCHOCTh BO3JICHCTBUSA
HA >KUBBIE OPTaHU3MBbI ONPEACITCHHBIX
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KHCJOT, UX MOIOIIEE JCHCTBUE.
CrnosxxHble 2¢upbl KaK TPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.

IMuaponus crnoxxHBIX (PUPOB.

Kupbl kak TpoU3BOAHBIC TIUIIEPUHA
Y BBICHINX KapOOHOBBIX KHCIIOT.
I'maponus xupos

3.3

YriaeBobl

VYreBobl: cocTaB, KiaccupuKaIus
yraeBoioB (MOHO-, IH-

U nonucaxapusl). ['moko3a —
MPOCTEUIINI MOHOCAXapHU/I:
0COOEHHOCTU CTPOEHHUS MOJIEKYIIbI,
bu3nYecKre 1 XUMUYECKUE CBOICTBA
TJTFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM paCTBOPOM OKCH/JIa
cepebpa(l), BoccranoBieHne, OpoKECHHE
TJIFOKO3bI), HAX0XKIEHUE B MPUPOJIE,
IpPUMEHEHHUE TIIOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENEATEILHOCTH OpraHu3mMa
yenoBeka. Porocunres. GpykTos3a Kak
U30MEP TITIOKO3bI.

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

OpPraHUYECKUX BEILIECTB, MOSCHATh
Ha MpUMEpPax crocoObl YMEHbIIECHUS

Y IIPEIOTBPALLEHUS NX BPEIHOIO
BO3/ECICTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEICHUE,
HaOJII0IEHUE U OMMCAHUE XUMHYECKOI O
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TIPaKTUYECKUEe paboThI).

CrnenoBaTh npaBuiiaM 0€30MacHOMN
paboThI B 1abopaTopun

IIPU MCTOIb30BAHUHA XUMUYECKON
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUIaM OOPALIEHUS C BEIIECTBAMU

B COOTBETCTBHH C HHCTPYKLUSIMH
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

U IIPAKTUYECKUX padOT MO MOTYyYEHUIO
Y U3YYEHHIO OPraHMYECKUX BEIIECTB.
ITpencraBnarh pe3yabTaThl
JKCIIEPUMEHTA B (hopMe 3aIUCH
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTE BBIYHMCIICHUS

JUTSI OIIpeIeNICHUsI MOJIEKYJIIPH O
(opMyJibl OpraHMYECKOI O BEIIECTBA,
10 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATH
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Y LEJUTI0JI03bI, (PU3UYECKUEC

U XMMUYECKHE CBOMCTBA Kpaxmalsa
(Tuzponmn3, KaueCTBEHHAS PEaKITus

C UOJIOM).

IKCNepUMEHTAIbHbIE METOIbI
M3Y4YeHHs BellleCTB U UX MpeBpalleHuii:
e JlabopaTOpHBIE OTBITHI:

— rOpEeHUe CIUPTOB;

— B3aUMOJICICTBHUE TIULEPUHA

¢ ruapokcuaoM meau(Il);

— Ka4ECTBEHHBIC PEAKIINH AJTb/ICTHIO0B
(OKHCIIeHre aMMHAYHBIM PaCTBOPOM
OKcHJia cepedpa ¥ TUAPOKCUIOM
menu(Il));

— B3aMMO/JICMCTBHE Kpaxmaa ¢ UOJOM.
o [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTHI.

e PacueTHEbIe 3agaun:

— OIpe/ieNIeHUEe MOJIEKYIISIPHOM
(dbopMyIbl OpraHMYEeCcKOro BEIIeCTBa
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB U TI0 Macce
(00BEMY) IPOJYKTOB CrOpaHUs;

— pacyeThl 10 ypaBHEHUIO XUMHUYECKOU
peaxiuu

Y OCYIIECTBIISITh CBOO IMO3HABATEIHHYIO
NeSTeNLHOCTD; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON ydeOHON
JeSATSIILHOCTH

Hroro no pazneny

13
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Paznen 4. A3orcoaepaxaniue opraHnudeckue coelMHeHusI

4.1 | AMUHBEL
AMUHOKHCIIOTEI.
benxn

3

AMMHBI: METWJIAMHH — IIPOCTENIITNI
MIPEACTABUATENIb AMUHOB: COCTaB,
XMUMHUYECKOE CTPOEHUE, PU3NUECKHE

Y XUMUYECKUE CBOMCTBA (pEakLnu

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

aM(I)OTepHBIC OpPraHn4cCKuc COCINHCHMA.

dusnyeckrue U XUMHUYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha MpUMepe TIIMIUHA).
buonorunueckoe 3HaueHNE aMHUHOKHUCIIOT.
CUHTE3 IENTUIOB.

Benku kak npupoIHbIE TOJTUMEPHI.
[lepBuuHasi, BTOpu4uHasi U TpETUUHAS
CTPYKTypa 0enkoB. XUMUUYECKUE
CBOMCTBA OEJIKOB: THIPOJTU3,
JIEHATYpaLUsl, KAUECTBEHHBIE PeaKIN1
Ha OeIKH.

JKCNepUMEHTAIbHbIE METO/IbI
M3y4eHUsI BeleCTB M X MPeBPalleHUii:
e JleMOoHCTpanuu:

— JIeHaTypanus 0eJIKOB IPU HAarpEeBaHUU;
— IIBETHBIC PEaKIINH OCIIKOB

PackpbIiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MIPU3HAKHN ), yCTAaHABIUBATh UX
B3aMMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHSITHUS

MIPU OMMCAHUU COCTaBAa, CTPOCHUS

Y MIPEBPAIICHUN OPraHUYECKUX
COE€IMHEHUH.

Hcnonb30BaTh XUMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAILEHHOM ) (hOpMYJT OPraHUYECKUX
BEILIECTB.

OnpeaensiTh TPUHAJICKHOCTh BEIIECTB
K OINPEAECICHHOMY KJIacCy MO COCTaBy
U CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOI HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYCECKHE CBOMCTBA, BaXKHEHIITHC
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MpeCTaBUTEIICH a30TCOICPKAITUX
coeIMHEHU (MEeTHJIaMUHA, TJIUINHA,
OeNKoB).
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OmnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OE€JIKOB; MOSCHATH
Ha IpUMepax 3HaueHHe OETKOB

JUIS OpraHu3Ma YesIoBeKa.
Hcmonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — HAOII01aTh

U OMKCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CaMOCTOSTENBHO IUIAHUPOBATh U
OCYILIECTBIISITH CBOIO TMO3HABATEIBHYIO
NS TeNbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IpyNIOBOM ydeOHOU
JEeSTEIbHOCTU

Hror

0 TIO pa3aerny

3

Paszpgeu. S. BoicokoMosieKyIsipHbIe COCAUHECHUS

5.1

[ImacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIC TTOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAMHCHMIA:
MOHOMeEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJMMEPHU3aLIUU, CPETHSISA
MoseKyisipHasi Macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYIIS PHBIX
COECIMHEHUH — ITOJIUMEPU3aALUs U
MOJTUKOH/ICHCAITHSI.

[Tnactmacce! (MOTUATHUIIEH,
MOJIMIIPOITUIICH, TIOJTU BUHIIIXJIOPHI,
nonuctupod). HatypanbHbiid

Y CUHTETUYECKHUE KaydyKH

Brnanets u3ydaeMbIMU XUMHUYECKUMU
MOHATUSMU: PACKPBIBATH CMBICI
M3y4aeMbIX TOHSATHI U PUMEHSTH 3TH
MOHATHS IIPHU ONHUCAHUU COCTaBa

Y CTPOEHUS BBICOKOMOJIEK YJISIPHBIX
OPraHNUYEeCKUX BEUIECTB,

TUTSI OOBSICHEHUS OT/IETBHBIX (DAKTOB

Y SIBJICHU.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJT
BEILIECTB U YPABHEHUU pEeaKLUi
MOJIMMEPU3ALIMH U TTOJIMKOHICHCAIUH.
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(OyTanmneHOBbI|, XJIOPONPEHOBBIN

Y U30IPEeHOBLIN). BonokHa:
HaTypaJibHbIE (XJIOTOK, IEPCTh, IIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BUCKO3a), CHHTETUYECKHE (KarpoH

Y JIaBCaH).

IKCIEPUMEHTAIBHBIE METOABI
M3Y4YeHHs BeLeCTB U UX NPeBPaLleHuil:
e /lemoHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3LaMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
JlacTMacc, KaydykoB

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

B Pa3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHUS — HaOI0AaTh

Y OIUCHIBAThH JIEMOHCTPALlMOHHBIN
DKCIIEPUMEHT

Hroro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3liesioB U TEM [IporpammHoOe conepxkaHue
n\1 4acoB oOy4arommxcs

y4e0HOro mpeaMeTa

Paznen 1. TeopeTruueckue oc

HOBbI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuonnueckas
CHUCTEMa XUMHUUCCKHX
3JICMCHTOB

J.. Menpaeneena

3

Xumunueckuii s3nieMeHT. Atom. Coctas
aTOMa, U30TOMNBL DJIEKTPOHHAs
000J104Ka. DHEPreTUUYeCKUue ypoBHH,
OJTypOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacrnpeiesieHus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMaX MaJIbIX

1 OOJIBIIIMX MEPUOAOB. DJIECKTPOHHAS
KOH(UTrypanus aToMoB.
[Tepuoguueckuii 3aK0H

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

CBs13b IEpUOINYECKOI0 3aKOHA

u [leppoanueckoi cucTeMbl XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIOKHBIX BEIIECTB MO rPyInam

U niepuoiamM. 3HaueHUE MEePUOIUIECKOTO
3aKOHA U CUCTEMbl XUMUUECKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIE
MIPU3HAKHW), YCTaHABIIMBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. Menneneena

U IEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTEIIBLHYIO U IIPOrHOCTUYECKYIO
GyHKIUH.

XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCTIONB3YS
MIOHATHSA S-, P-, d-3JEKTPOHHbBIE
opOuTaIu, YHEPTeTUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COCIMHCHUM

10 TIEPHOJIaM U TpyIrnam
[leproarueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTUU HAYKH.
JKCIEePpUMEHTAIbHbIE METObI
M3y4€eHHUsI BelIeCTB U UX NP eBPallleHUH:
e JlemoHCTpauuu:

Bunpt Tabmun «Ilepuognaeckas

CUCTEMA XMMHUYECKHUX 3JIEMEHTOB

J.1. MennaeneeBa

1.2

CrpoeHue BelecTna.
Mmuoroo0Gpasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBSA3b.

Bugel (koBasieHTHas! HETIOISIpHAs

U TIOJISIpHAasi, MOHHAsI, METAJUTMYECKas )
Y MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBs131 (OOMEHHBIN U IOHOPHO-
aKuenTopHbIi). BomopoaHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATEIBLHOCTh. CTENeHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BermecTsa MmonekynsipHOro

Y HEMOJIEKYJISIPHOTO CTPOECHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
TUNBI KPUCTATIIMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[TonsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBophl. KonnuecTBeHHbIE
XapaKTepUCTUKHU paCTBOPOB (MaccoBas
JI0JIs BEIIECTBA B pacTBOpPE).
Krnaccudukanust HeopraHU4ecKux

PackpsiBaTh CMBICT U3y4aE€MbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIBbHBIX
(bakToB U SBICHUN.

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

B COCAMHEHUSIX; TUI KPUCTAIUTMIECKON
pEIIETKA KOHKPETHOTO BEIIIECTRA.
OnpenensTh BaJIGHTHOCTh U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMEHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MacCoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
MMOHSATUAMM.
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coennHenni. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
JKCcnepUMeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBPalleHuil:
e JleMOHCTpauuu:

— MOJENU KPUCTATUIMYECKUX PEIIETOK.

e PacueTHkble 3a7a4u:

— PacyeThl C UCMOIb30BAHUEM MOHSATHS
«MaccoBasi J10J1s1 PACTBOPEHHOTO
BEILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakuus. Kinaccupukanus
XUMHAYECKUX PEAKINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHs] MACChl BEILIECTB; 3aKOH
COXPaHEHMS U IPEBPALCHUS SYHEPTUU
IIPU XUMHYECKUX PEAKLIMSIX.

CKOpoCTh peakIlum, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PAaKTOPOB.

OOpaTtumble peakii. XUMHUYECKOe
paBHOBecue. DaKTopbl, BIUSIOLINE

Ha COCTOSIHUE XUMHUYECKOTO
paBHOBECHSL.

[Tpuanmn Jle [Hlatense.
DIIEKTPOIUTHYECKAS TUCCOLIUALINS.
CuibHBIE U clTa0bIe ATEKTPOIIUTHI.
Cpena BOOHBIX pacTBOPOB BELIECTB:
KHCJIasi, HEUTpabHAasl, HIEJIOYHAsL.

OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakiuy OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTh XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBHCHUMOCTH OT BHEITHETO
BoznericTBu (nmpunnun Jle [larense).
CocTaBnsATh ypaBHEHUS PEAKIIUA
pa3IMYHBIX TUTIOB; ITOJTHBIC

Y COKpAIIEHHBIE YPAaBHECHUS PEaKIIHMA
WOHHOTO 0OMEHA, YIUTHIBAs yCIIOBHS,
TIPH KOTOPBIX ITH PEAKITNH YT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOJIIOICHUE U ONTUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC

Y J1a0OpaTOPHBIE OIBITHI, MPAKTHYCCKHEC
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUI
MOHHOTO 00MEHa, BIIMSHUIO PA3IMIHBIX
(haKkTOpPOB Ha CKOPOCTH PEAKITHIA.
CremoBath mpaBuiIaM IMOJIb30BAHUS
XUMHUYECKON MOCYA0M 1 1a00paTOpHBIM
000py10BaHHEM.

[IpencraBiarh pe3yiabTaThl
XUMHUYECKOTO IKCIIEpUMEHTA B (hopMe
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Bonopoausrit nokazarens (pH) pactBopa.
Peakiiuu nonHoro oomeHa

B OPTraHUYECKON U HEOPraHUUYECKOU
XUMUH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIC
peakuuu. [lonsitue 06 3ekTpoIn3e
pacIiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue rIeKTpon3a.
JKCIepUMEHTAIbHbIE METObI
M3y4YeHHUs] BelleCTB M UX MPeBPallleHu:
e JleMOHCTpanuu:

— Ppa3ioKEeHHE IEPOKCUIa BOIOPOaA

B [IPUCYTCTBUHU KaTaJau3aTropa.

e JlabopaTopHbI€ ONBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIIpeNesIeHre Cpeabl paCTBOPOB
BEILIECTB C MOMOIILbIO YHUBEPCAIHHOTO
WHJIUKATOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Biustare pa3nuaabIx (GaKTOpoB

Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuerHsie 3agaun:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKHUX
peakiui, B TOM YUCIIe
TEPMOXUMUYECKHUE PACUETHI

3alMCH YPABHEHHUI COOTBETCTBYIOIINX
pEaKLUi ¥ JeJaTh BBIBOABI HA UX
OCHOBE.

[IpoBOINUTE BBIYHCIICHUS

110 YPAaBHEHUSAM XUMHYECKUX PEaKIUH,
B TOM YMCJIE TEPMOXUMHUYECKHUE
pacuersl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Meramel. [lonoxxenne MeTamioB

B [leprnoanyeckoil cucreMe XuMHUYECKUX
3JIEMEHTOB.

OCcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mme guznyeckne CBONCTBA
METaJIOB.

[IpumeHeHue MeTaioB B OBITY, IPUPOJIE
u TexHuke. CrijiaBbl METAJUIOB.
DNEKTPOXUMHUUECKHUH psiJl HANIPSAKEHU N
MeTtauioB. O6mue cnocoObl NOMy4EeHUS
MeTauioB. Koppo3us MmeTaios.
Cnoco0bI 3aTUThI OT KOPPO3UH.
OO6m1as xapakTepucTUKa METaIOB
riaBHbIX oArpynn (IA-rpymma,
[TA-rpynna) Ilepuoanueckoil cucTeMsl
XUMUAYECKUX 3JIEMEHTOB.

AmomuHuii. AMGOTEpHBIC CBOMCTBA
OKCHJa Y TUJPOKCH 1A aJTFOMUHHSL.
OO611ast XxapakTepUCTHKA METAIIOB
no6ouHbIX moAarpyi (b-rpymm)
[Tepuoanueckor CUCTEMBI

XUMUYECKUX DJIEMEHTOB: M€/lb,

LIUHK, XpOM, JKEJe30.

Bakueiimme coequHEHUST METAIIOB
(OKCcHIBI, TUIPOKCHUIBI, COJIH).

PackpbIiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, I OOBICHEHUS OTIACIbHBIX
(axkTOB U SIBICHUH.

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB DJIEMEHTOB —
METAJJIOB M UX COCIMHEHUH C y4eTOM
CTPOCHHUS UX aTOMOB M TIOJIOKCHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IIKE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BOXHEUIINX COCIMHECHUN, TOATBEPKAas
ATO OMHUCAHUE TPUMEPaAMU YPABHEHUI
COOTBETCTBYIOIINX XUMUUECKUX
peakiuii; MpUuMEHEHNE METAILJIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BaHUE UX IS CO3JaHHs
COBPEMEHHBIX MaTEepUaJIOB

1 TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HUH.

PackpbiBaTh CYITHOCTh OKUCIIUTEIBHO-
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JKCIepUMEHTAIbHbIE METO/bI
H3Yy4€eHHUs] BelIeCTB 1 UX MPeBPallleHUH:
e /lemoHCTpauuu:

— KOJUIEKIUS «MeTaibl ¥ CIIaBbI».

e JlaGopaTopHbI€ OIBITHI:

— B3aMMOJICUCTBUE TUIPOKCHIA
ATIOMUHUSA C PACTBOPAMU KUCIIOT

U 1IeJIOYEH;

— Ka4EeCTBEHHBIEC PEAKIIMU Ha KATUOHBI
METaJLJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skCcnepuMeHTaIbHBIX
3a/1a4 1o teMe «MeTaribiy.

e PacuerHble 3a1a4u:

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

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTr 0 0ajaHca ITUX PeaKIuil.
[IpoBOauTH peakuuu,
MOATBEPKIAIOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IIPOBEJICHHUE,
HaAO0JIIO/ICHHE U ONMCAaHUE XUMHUYECKOTO
HKCIEPUMEHTA (JIEMOHCTPALIMOHHBIE

U JJaOOpaTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIEpUMeHTa B popme
3alMCU YPaBHEHHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOIUTE BBIYHMCIICHUS

110 YPAaBHEHUSIM XUMHUYECKHX PEAKIUH.
CaMOCTOSTENBHO TIIaHUPOBATH

1 OCYILECTBJIATH CBOIO II03HABATEIIBHYIO
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JEATEeNIbHOCTh; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM ydeOHOU
JEeATEeIIbHOCTH

2.2

Hemerainbr

Hewmeramnnesl. [lonoxeHue HeMeTaII0B

B [leproinyeckon cucTeMe XUMHAYECKUX
anemenToB J[.1. MenneneeBa

1 0COOCHHOCTU CTPOCHHUSI aTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUsE HEMETAIIOB (Ha IpUMepe

KHCIIOPOJia, cephl, pocdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIIMX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKkcuibl HEMETAJIOB.
Kucnoponacoaepsxaime KuciaoThl.
Bonoponnsie coennHeHus
HEMETAJIJIOB.

JKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHs BellecTB

U MX IpeBpalleHUI:

e /lemoHCTpauuu:

— o0pas3libl HEeMETAJIOB;

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

— KA4E€CTBEHHBIC PEAKIIUM HA AaHMOHBI
1 KaTUOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIPU OMKUCAHUU COCTaBA U CTPOEHUS
BEIECTB, 111 OOBICHEHUS OTIEIbLHBIX
(haKkTOB U SIBJICHUM.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIIIOB

U WX COCIMHEHUM C YUETOM CTPOCHHUS
UX aTOMOB H ITOJIOKCHUS

B [lepnognueckoni cucreme
XUMHYECKHUX DJIEMECHTOB

. . Menpaeneesa.

XapakTepu3oBath (OMHUCHIBATH) 00IIIHE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUM, TTOATBEPK A
ATO OMHUCAHUE NTPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILINH.

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

B Pa3JIMUHBIX 00JIaCTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKA.
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e [IpakTrueckue pabOTHI:

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

e PacueTHEbIe 3a/1a4un:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

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

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUIECKUX
1 OPraHUYCCKUX
BEIIECTB

Heoprannueckue u opranndeckue
KucnoTel. Heoprannueckue

Y OpraHN4eCcKue OCHOBAHMS.
AM@oTepHble HEOpraHUYeCKre

Y OpPraHUYeCKUEe COCTMHEHHUS.
['eneTnueckas CBA3b HEOPraHUYECKUX
Y OpPraHUYECKUX BEILECTB

[ToaTBepk1aTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLnK.

PackpbiBaTh CyIIHOCTH OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHi
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OajaHca TUX PEeaKIuil.
[IpoBomuTh peakuny,
NOJTBEPKAAIOIINE XapaKTepHbIE
CBOICTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM IIYTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaAOJII0/ICHHE U ONIMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOpPHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMeEHTa B popme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U 1enaTh BbIBOABI HA UX
OCHOBE.
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CremoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH TOCY10M U 1a00paTOPHBIM
000py/TI0BaHHEM.

[TpoBOAUTH BEIYUCICHUS

110 YPaBHEHUSIM XUMHYECKUX PEAKIIHA.
CaMocCTOATENBHO MIJIAaHUPOBATH

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

JEATENBHOCTH
Hroro no pazneny 17
Pazgen 3. Xumus u ;Ku3Hb
3.1. | XuMus ¥ )KU3Hb 4 Ponb xuMuu B obecrieueHun PackppiBaTh poJib XUMHH B PEILICHUU

JKOJIOTMYECKOM, SHEPreTUUECKON

Y TIMIIEBOM 0€3011aCHOCTH, Pa3BUTHHU
MenuiuHbl. [loHaTre 0 HaydHBIX
METOJIaX MO3HAHUS BEIICCTB

1 XUMHUYECKUX PEAKLIUM.
[IpencraBnenust 00 0OIMIMX HAYIHBIX
MPUHLIHUIAX TPOMBIIUIEHHOTO MOJYyYEHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

YennoBek B MUPE BEMIECTB, MATEPUATIOB
Y XUMHUYECKUX PEAKIUN: XUMUS

Y 3I0POBBE YEJIOBEKA; MpaBUiIa
HCIIOIb30BaHUS JIEKAPCTBEHHBIX

YHEPreTUYECKUX, CHIPHEBBIX

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

[IpuMeHsTH NpaBuUiia 6€301acHOro
oOpaIlieHus ¢ BemecTBaMH,
WCIIOJIb3yEMBIMH B TIOBCETHEBHOM
YKU3HH, TIPaBUJIa TIOBEJICHUS B IEIIX
cOepexeHUS 3I0POBhS M OKPYKAFOIIEH
IIPUPOHOMN Cpebl; IOHUMATh BpeT
(omacHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpraHU3MBbI OIIPE/ICIICHHBIX BEIIECTB
cMbic nokazarens K, moscHATh
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IpernaparoB; MpaBuiIa 6€30MacHOro
UCTIOJIb30BaHUS MPEnapaToB ObITOBOM
XMMUU B TIOBCETHEBHOMN KH3HH.
BeiToBas XuMu4eckasi rpaMOTHOCTb

Ha MpUMepax CocoObl YMEHBIIICHUS
U TIPEJIOTBPALCHUS KX BPEIHOTO
BO3JICUCTBUS.

AHaJIU3UPOBATh U KPUTUYECKH
OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIeCCaMU U UX
BJIMSTHUEM Ha COCTOSIHUE OKPYXKarolen
Cpelbl.

Hcnonb30BaTh MOMy4YE€HHBIE 3HAHUS

U TIpeJicTaBIeHUs 0 chepax
NEeSATETHPHOCTH, CBA3aHHBIX C HAYKOM
Y COBPEMEHHBIMU TEXHOJIOTHUSIMH, KaK
OCHOBY JIJII OPUEHTAIIMH B BHIOOpE
cBoel OymyIel mpodecCHoHATbHON
NeSITEeTbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH

poOJIEM XUMUUYECKON M IKOJIOTHYECKON

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

Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUSA 110 XUMHNHU

B denepaibHBIX U pPErHOHAIBHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa3OBaHUS
UCIIONb3YeTCs MepeueHb (KoAU(UKATOP) paclpeieeHHbIX MO Kjaccam MPOBEPsSEMBbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl

CpeJIHEero o0Iero o0pa3oBaHus U DJIEMEHTOB COJIEP)KaHUs 110 XUMHUH.

10 KVIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM
MPOrpamMMbl
Kon [IpoBepsieMble MPEeIMETHBIE PE3YJIBTATHl OCBOCHHSI OCHOBHOM
IPOBEPSEMOT0 00pa3oBaTeIbHON MPOrPaMMBbI CPETHETO O0IEro 00pa30BaHUS
pe3yabTara
1 Teopernueckre OCHOBBI OPraHUYECKON XUMUU
1.1 ChopMupoBaHHOCTH TIPENCTABICHUN O XUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUH B TIO3HAHUH
SBJICHUN TIPUPOJbI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUTSL peIeHUs] IPAKTUYECKUX 3a/a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHMS K CBOEMY 370POBBIO M PUPOJHON cpere
1.2 Bnanenne cucremMoil XUMHUYECKUX 3HAHUK, KOTOPAsl BKIIIOYAET:

OCHOBOIIOJIArarouue MTOHATHUSA (monekyna, BaJIEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIEHUS, XMMHYECKasl CBS3b,
MOJIb, MOJISIpHAasT Macca, MOJISIpHBIA 00ObEeM, YIJIEpOJIHBINA CKENeT,
dyHKIMOHANBbHAS ~ Tpynmna,  paguKal,  HU30MEpHUs,  HU30MEpHI,
TOMOJIOTHYECKUH  psll, TOMOJIOTH, YIJEBOAOPOIbI, KHCIOPOJ-
U a30TCOMEpkKAIINE COSANHEHUS, OMOJIOrMUYECKN aKTUBHBIE BELIECTBA
(YriieBozpl, KUpHI, OEIKN), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUSA); TEOPUHM M 3aKOHBI (TEOpus
XUMHUUYECKOTO CTPOEHHUsI oprannueckux BemiectB A.M. Bbyrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMUHU, (PAKTOIOTHYECKHE
CBEIECHUS O CBOWCTBaX, COCTaBe, IMOJYYEHUHM U O€30MacHOM
VCIIOJIb30BAHUM BAKHEWIIMX HEOPraHWYECKUX W OPraHMYECKHUX

BEIIECTB B OBITY M IPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA
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1.3

ChopMUpPOBAaHHOCTh YMEHMM BBISBIISATh XapaKTEpHbIE IPU3HAKU
NOHATHUM,  yCTaHABIMBATHL WX  B3aWMMOCBA3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATUS IIPU ONHCAHUM COCTABAa, CTPOECHUS
Y TIPEBPAIICHUN OPTaHUYECKUX COETUHEHNN

1.4

ChopMHUPOBAaHHOCTh YMEHHH HCIIOIB30BaTh XMMHUYECKYIO CHMBOJIUKY
TS COCTABJICHUS MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaIlleHHON) (OpMyJT OpPraHWYECKUX BEIIECTB U ypaBHECHHM
XUMHUYECKUX  PEaKkuW,  M3rOTaBJIMBAaThb  MOJEIM  MOJIEKYI
OPraHMYeCKUX BEIIECTB [JIsi WUIIOCTPAlMM WX XUMHYECKOrO
Y MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopmMupoBaHHOCTh YMEHUW YCTAaHABIMBATh MPUHAJJICKHOCTh
U3YYCHHBIX OPraHMYECKUX BEIIECTB IO WX COCTaBy M CTPOEHUIO
K OIpeAeTeHHOMY KJaccy (Tpynme) coequHeHHil (YriaeBOAOpOIbI,
KHUCJIOPOJ M a30TCOJACP)KAIUE COCTUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMsI), JaBaTh WM Ha3BaHHWS 10 CHCTEMaTHYECKON
Homenkiatrype (IUPAC)

1.5

ChopMHUPOBAaHHOCTH YMEHHS ONPEAECIATh BUJIBI XMMHUUYECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSX (OMHAPHBIC U KPATHBIC)

1.6

ChopMHUpPOBAaHHOCTb YMEHUS TNPUMEHSTh: TOJOXKEHHUS TEOpUu
CTpOeHUsl opraHnyeckux Bemects A.M. byriepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXPAHEHHS MacChl BELIECTB

VYriesomoponsl.  Kucnmopomconmepikamme W a30TCOAEpIKaIIHe
OpPraHWYECKUE COSAMHECHHS. BBICOKOMOJICKYIIIPHBIC COCTUHEHUS

2.1

CdopmMupoBaHHOCTh YMEHHMA TPUBOJUTH TPUBUAIBHBIC HA3BAHMUS
OT/ICJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPONUJIEH, ALICTHJICH,
ATUJICHTIINKONb, TIUIEPUH, (HEeHON, (OpMaTbIACTHII, aleTaIbICTH I,
MypaBbHHAsi KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHUCIIOTA,
CTeaprHOBasi KHCIIOTa, TJIOK03a, (PpyKTO3a, Kpaxmai, HeJUI0JI03a,
TJIUITUH)

2.2

ChopMHUpPOBaHHOCTH YMEHHMM XapaKTepu30BaTh COCTaB, CTPOCHUE,
bu3nYecKre WU XMMHUYECKHUE CBOMCTBA TUIMHYHBIX MpeACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, JTUJICH,
MpONWIEH, aneTuieH, OyraaueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJI, 3TAHOJI, STUJICHIJINKOJb, TJIUIEPUH, (EHOJ, aleTalbIAeT I,
MypaBbMHAsI U YKCYCHAasl KHCJIOTBI, TJIFOKO3a, Kpaxmal, LEeUIH0JI03a,

AMUHOYKCYCHasl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXKIYy THUIOUYHBIMUA  TPEJICTABUTENIIMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB ypaBHEHUSMU COOTBETCTBYIOIIHNX
XUMUUYECKUX PEAKIIUNA C UCTIOb30BAaHUEM CTPYKTYPHBIX POpMYI

2.4

ChopMupoBaHHOCTh ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHUKH
YIIEBOJAOPOITHOTO ChIPbsi (HEPTh, MPUPOJHBIN a3, Yrojib), CIIOCOOBI
UX TepepadOTKM U  MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepaboTKu

XUMUS U )KU3Hb. PacueTsl

3.1

CdopmMupoBaHHOCTb YMEHUH BIIaJI€Th CUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaxX HAyYHOr0 MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3y4EHUU
BEUIECTB M XUMHUYECKUX SIBIIEHUW (HAOIIOJeHuEe, HU3MEPEHHUE,
SKCHEPUMEHT,  MOJCIHUPOBAHUE),  MCIOJIb30BATh  CHUCTEMHBIE
XUMUYECKAE 3HAHUS [Isl TPUHATHS PENICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIECTBAMU U UX TPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh yYMEHUN COONIOAATh TMpaBuja IOJIb30BAHUS
XUMUYECKON MOCy/I0NM U JIabopaTOPHBIM OOOpYJOBaHUEM, a TaKKe
IpaBUIa OOpaIleHus ¢ BEIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIMBITOB

3.3

CdopmMupoBaHHOCTh YMEHHM TIIAHUPOBATH U BBITIOIHITH XUMHUUECKUT
HKCHEPUMEHT (mpeBpallieHus OpraHUYECKUX BEILIECTB
IpU HarpeBaHUU, IOJYyYECHHE JTWICHA W HM3Y4YEHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIINY OPTaHNYECKUX BEIIECTB, IeHATYpaIus OCIKOB
IpU HarpeBaHWM, IIBETHBIE pEaKIMu OETKOB) B COOTBETCTBHH
C MpaBWJIAMU TEXHUKHU 0€30MacHOCTH MpHU OOPAILIEHUH C BEIIECTBAMHU
U J1a00paTOpHBIM  O00OPYAOBaHUEM; TMPEACTABIATh PE3YNbTATh
XUMHUYECKOTO JKcliepuMeHTa B  ¢GopMe 3alucud  ypaBHEHHM
COOTBETCTBYIOIIUX peakiuil v (OpMYIUpPOBATh BBHIBOABI Ha OCHOBE
3TUX PE3YJIbTATOB

3.4

CdhopMHpOBaHHOCTH YMEHUH MIPOBOJIUTH BbIUMCIICHUSA
M0 XUMHYECKUM YpaBHEHUSIM (Macchl, 00beMa, KOJIMYECTBA
MCXOJIHOTO BELIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BeMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIA MPOIYKTOB
peaxiuun)

3.5

CdopmupoBaHHOCTh YMEHUU KPUTHUYECKU AHaJIM3UPOBATH
XUMUYECKYI0 HH(POpPMAIMIO, TOJYy4aeMYI0 M3 pa3HbIX HCTOYHUKOB

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

CdopmMupoBaHHOCTh yMEHHI COOJIOIATh TMpaBUjia SKOJOTHYECKU
1e1eco00pa3HOro MOBEAECHHUS B OBITY U TPYIOBOM JEATEIbHOCTU
B IIEJSIX COXPAHEHHUs CBOETO 3/I0POBbSl U OKPYXKAIOUIEH MPUPOTHOM
Cpelbl, OCO3HAaBaTh OMACHOCTh BO3ACHCTBUSI Ha JKUBBIE OPraHU3MBI
OMPEICTICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAsI CMBICIT TTOKa3aTelIs
IIIK  (mpegenpbHO  JONYCTUMON — KOHIIGHTpALMM),  IOSICHSATH
Ha MMpUMepax CIocoObl YMEHBIIICHHS W MTPETOTBPAIICHHS HX BPETHOTO
BO3/ICHCTBUS Ha OPTaHU3M YeJIOBEKa

IIpoBepsiemble 3JIEeMEHTHI CONEPKAHMS

Kon

[IpoBepsieMbll AJIEMEHT COAEPKAHUS

1

TeopeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHU

1.1

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

1.2

CtpykTypHble (HOpMYJIbl OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, U30MEpPHS.
Xumuyeckasi CBsi3b B OPraHMYECKUX COCAUHEHUSIX — OJMHAPHBIC U KPATHbIE
cBsi3u. [IpeacraBienue o kiaccu@UKauyu OpraHMIeCKUuX BEIIeCTB

1.3

Homenkiarypa OPraHUYEeCKUX COEMHEHUI (cucremaruueckas)
M TPUBHAIbHBIE HA3BaHUS BAXHEUIIMX NPEACTABUTEIICH  KJIACCOB
OpPraHUYECKUX BELIECTB

Yraerogopoabl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHN psan. Meran W 3TaH —
MPOCTENIINE MPEACTABUTENH AIKAHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuy 3aMeUIEHMs] M TOPEHUs), HAXOXKACHHE B IPHUPOJE, NOTyYEHUE
U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUHN psAll. DTUJIEH U MPOIUIIEH —
MPOCTEHIITNE MTPEICTABUTENH AIKEHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuu THAPUPOBAHHUS, TaJOr€HUPOBAHMS, THApATAllUU, OKHCIICHHUS
Y TIOJIMMEpU3allin ), OTYYEHUE U IPUMEHEHUE

2.3

Ankanuensl: Oyraguen-1,3 u MmetwnOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHe  CBoiicTBa  (peakums  moinumepusaiuu).  I[lomydenue
CUHTETUYECKOTO KayuyKa U pEe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMs, TOMOJIOIMUECKHH ps.
ALlETUIIEH — NPOCTEUIINM NPENCTABUTENL AJKMHOB: COCTAB, CTPOCHMUE,
¢uznueckue W XUMUYECKHE CBOWCTBA (pEakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHUS, TUAPATALlMU, TOPEHHUS] ), TIOTYYEHUE U IPUMEHEHNE
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2.5

Apensbl. beHzon: cocras, cTpoeHue, GU3NUECKUE U XUMUYECKHAE CBOWCTBA
(peakuuu rajoreHUPOBAHMS M HUTPOBAHUS), MOJy4YEHHUE U TNPUMEHEHUE.
Tonyon: cocraB, cTpoeHue, Pu3nyeckue U XMMHUYECKUE CBOMCTBA (peakiuu
raJIOrTeHUPOBAHUS M HUTPOBAHUSA ), TOJTy4YEHUE U IPUMEHEHHE. TOKCUIHOCTD
apeHoB. ['eHeTHUecKasi CBS3b MEXAY YIJIEBOJOPOJAMHU, MPUHAIIEKAIIUMU
K pa3JIMuHbIM KJlaccam

2.6

IIpupoaHble WCTOYHUKHU YIIIEBOAOPOMAOB. lIpUpOmHBIM Tra3 W MOIYTHBIE
HedTanple Ta3pl. HedTh u ee mpoucxoxaeHue. CrocoObl mepepadoTKu
He(TU: MEpPEroHKa, KPEKUHT (TEPMUUYECKHUM, KaTAIUTUYECKHI), TUPOIH3.
[IponykTel mepepabOTKM HEPTH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yroiib U POJYKTHI €ro nepepaboTKu

KHCHOpO,Z[CO,Z[Cp}KaHII/Ie OPraHn4CCKHUC COCANHCHUA

3.1

[IpenenbHble OIHOATOMHBIE CHOUPTHL. MeETaHON M 3TAaHON: CTPOECHHE,
busnyecKkne U XUMHYECKUE CBOWCTBA (PEaKIMK C aKTUBHBIMU METAJUIAMU,
raJlor€HOBOA0POJaMH, TOpEHUE), IpuMeHeHne. BoopogHbie CBSI3U MEXTY
MOJIEKYJIaMH CIIUPTOB. JlelcTBHME METaHOJIa M 3TAHOJA Ha OpPraHu3M
4esioBeKa. MHOroaTOMHBIE CIIMPTHI. DTUJICHIVIMKOJIb U TIIULEPUH: CTPOEHUE,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJECHCTBHE CO IIEIOYHBIMU
MeTallaM{, Ka4eCTBEHHAsl peaKiusl Ha MHOI0aTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHue riaviepruHa u 3TUICHT JTMKOIIS

3.2

@deHON: CTpOeHUE MOJIEKYJbl, (U3MYECKHEe M XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [lpumenenue denona

3.3

Anprieruibl U KeTOHbl. @opMaliblieTU[l, aueTalbIeruj: CTPOCHUE,
buznueckue W XUMUYECKHE  CBOWCTBA  (pEakmWH  OKWCIICHUS
Y BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIIMHU ), TOJIyUCHUE U IPUMEHEHUE

34

OnHOOCHOBHBIE  MpeneNibHbIE  KapOOHOBBIE  KHUCIOTHL. ~ MypaBbuHas
U YKCYCHasi KHUCJOTBI: CTPOCHHE, (PU3UYECKHME U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, 00IIME IS KiTacca KUCIIOT, peaklus dTepu(puKaium), morydeHue
U npuMeHeHue. CTeapuHOBas U OJIEMHOBAsl KUCJIOTHI KakK IPEJICTaBUTENN
BBICHIMX KapOOHOBBIX KHCIOT. Mblla Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOILEE IeCTBUE

3.5

Crnoxuble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJOT. ['maponu3
cinoxHbix 3¢upoB. Kupbl. ['maponus >xkupoB. IlpuMeHeHue KUPOB.
buonornyeckas posiab KUPOB

3.6

YriaeBobl: cocTaB, Kiaccupukanus  yrieBogoB  (MOHO-,  JH-
U nonucaxapuabl). ['7oko3a — MpOCTEUIUN MOHOCAXapu: OCOOCHHOCTH
CTPOCHUS  MOJIEKYJIBI, dbu3udeckue W XHMHYECKHE  CBOMCTBa
(B3aumoneiictBue ¢ rtuapokcuaom Menu (II), okucineHue amMMuadYHBIM
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pactBopoM okcuma cepedpa (I), BoccTaHOBiIeHHME, OpOKEHHE TIIFOKO3BI),
HaxXO0XJCHUE B MPUPOJIE, MPUMEHEHHE, Ouonoruueckas poib. DOTOCUHTE3.
®pykTo3a Kak H30Mep TIoKo3bl. Kpaxman u memiono3a Kak NpupoaHbIe
nonmMepsl. CTpoeHue Kpaxmalia U 1eJuTio103bl. Dusndyeckrue 1 XUMUYECKUe
CBOICTBA Kpaxmasa (TUIpOJin3, KaueCTBEHHAsl PEaKIUs C HOJIOM)

A3oTcoaepkaliyue OpraHuuecKue COeTMHECHUS

4.1

AMUHOKHCIIOTHI Kak aM(OTEepHbIE OpraHnuecKre coequHeHus. Ousndeckue
W XHMHYECKHE CBOMCTBA aMHHOKHCJIOT (HAa TMpuUMepe TIJIMIMHA).
buonornueckoe 3Hauenme aMuHOKHUCIOT. [lennTuabt

4.2

benkyn kak NpUpOIHBIE BBICOKOMOJIEKYJSIpPHBIE coenuHeHus. [lepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTYpa OENKOB. XUMUYECKUE CBOMCTBA OEIKOB:
THJIPOJIN3, IEHATYypaIlHsl, KAUeCTBEHHBIE PEaKIIK Ha OCNKH

BI)ICOKOMOJICKYJ'I}IPHBIC COCOIMHCHUA

5.1

OCHOBHBIC OHATUS XUMUH BBICOKOMOJICKYJLIPHBIX COGI[PIHCHHﬁZ MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb [IIOJIUMCPpH3allU, CPCIHAA
MOJICKYJIIPpHAd Macca. OcCHOBHBIC MCTOAbI CHHTC3ada BBICOKOMOIJICKYJLIPHBIX
COCI[I/IHeHI/Iﬁ — NOJIMMCpU3alus U IMMOJIMKOHACHCAUS

5.2

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHMS BELIECTB W WX IPEBPAILLCHUN:
O3HAaKOMJIEHHE ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1acT™Mace, KaydykoB. [lorydeHne CHHTETUUECKOrO KaydyKa U pE3UHBI
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

NPOrpaMMbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble TpeIMETHBIC PE3YIbTaThl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBl CPeTHETO 0011Iero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI XUMHUU

1.1

Brnagenue cucreMonm XUMHWYECKHX 3HAHUK, KOTOpas BKJFOYAET:
OCHOBOIIOJIAraloIue TMOHATHS  (XMMHUYECKHH  DJIEMEHT, aToM,
3JICKTpOHHAsE 000J0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYyJa, BaJlCHTHOCTb, 3JEKTPOOTPULIATEIBLHOCTD,
CTENEHb  OKHUCJIEHHUS, XUMHYECKas CBs3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA O00BEM, KPHUCTAUIMYECKAsl PpEIIeTKa, THIIBI
XUMHUUYECKUX PEaKIUi (OKHUCIUTEIhHO-BOCCTAHOBHUTEIBHBIC, 3K30-
U DHIOTCPMHUYECKHE, PEaKIMd WOHHOTO OOMEHAa), pacTBOp,
BJIEKTPOJIUTHI, HERJEKTPOJIMUTHI, SJICKTPOJIUTHYECKAS IUCCOLMAIINA,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHWYECKOW PEaKIIUH,
XUMHUYECKOE  PABHOBECHE); TEOPUM U 3aKOHBI  (Teopus
DIEKTPOJIUTUYECKOW  JTHCCOLIMALINH, Ilepyognueckuii  3aKOH
JI.. MenneneeBa, 3aKOH COXpPAHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHH,  (PAKTOJIOTHYECKHE  CBEACHUS
O CBOMCTBaX, COCTaBe, MOJIYyYEHUH U O€30MacHOM HCIOJIb30BAHUM
BXHEUIIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeSITeIbHOCTH YEJI0BEKa

1.2

CpopMupOBaHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE MPU3HAKU
U B3aUMOCBSI3b U3YUYEHHBIX MOHSTHH, MPUMEHSATh COOTBETCTBYIOIIKE
MNOHATUS TIPU OMNHCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEILIECTB U UX MPEBPAICHUN; BBISIBISATH B3aUMOCBS3b XUMHUYECKHUX
3HAHUM C MOHATUSIMU W TIPEACTABICHUSMH JIPYTUX €CTECTBEHHO-
Hay4YHBIX MIPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS BEIICCTB
U XUMUYECKHUX SBJICHHUH (HaONMIONEHHE, U3MEpPEHUE, SKCIEPUMEHT,
MOJCITUPOBAHHUE)

1.4

CdopMupoBaHHOCTh YMEHHMI OMpPENEHSATh BAJIEHTHOCTbh M CTEIEHb
OKHUCJICHHMSI XMMHMYECKHX 3JEMEHTOB B COCIMHEHHSIX Pa3IUYHOIO
cocTaBa, BHJ XUMHYECKOM CBSI3M  (KOBAJICHTHAas, HOHHAas,
MeTaJNIn4YeCcKasi, BOJOPOAHAs) B COEUHEHUSAX, TUIl KPUCTATUIMYECKON
PELIETKH KOHKPETHOIO BEIECTBA (aTOMHAs, MOJEKYJIsipHasi, MOHHAS,
MeTaNInYeCcKas)
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1.5

CdopMupoBaHHOCTh YMEHUM ONpPEACNATh XapaKTep Cpelibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUHN

1.6

ChopMHUPOBAaHHOCT ~ YMEHHSI  KJIACCU(MDUITUPOBATh  XUMHYECKHE
PEaKIUU IO Pa3IMUYHBIM IIPU3HAKAM (YHCITY M COCTaBY pearupyronimx
BEIIIECTB, TEIUIOBOMY 3((dEKTy peaklnv, H3MEHEHUIO CTeleHen
OKHCJICHHMSI ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAKIUH,  y4acCTHIO
KaTajiM3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS pEaKIUi
pPa3JIMYHBIX THUIOB, IOJHBIE M COKPAILCHHBIE YPAaBHEHHUS pPEaKUUn
MOHHOTO OOMEHA, YUYUTHIBASI YCIIOBHUS, PU KOTOPHIX ATU PEAKIUU UTYT
JI0 KOHI[a

1.8

CdopmMupoBaHHOCTh YMEHUMN MTPOBOAUTH PEAKIIUH, MTOTBEPKIAIOIIINE
KAUEeCTBEHHBI COCTAB paA3JIMUYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHii

1.10

ChopMHUPOBAaHHOCTh YMEHUM OOBSACHATH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOM PEeaKIuy OT Pa3IuIHbIX (PAKTOPOB

I.11

ChopMHUpPOBAaHHOCTh YMEHHM OOBSCHSATH XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpusniun Jle HlaTenne)

O61ua51 N HCOPraHN4CCKasa XuMMU

2.1

CdopMupoBaHHOCT YMEHUN pacKpbiBaTh cMmbica [leproanueckoro
3aKOHa .. MenneneeBa 151 JNEMOHCTPUPOBATH €ro
CHUCTEMAaTHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO W  IPOTHOCTHYECKYIO

byHKIIMN

2.2

CpopMupoBaHHOCTh ~ YMEHHMIl  XapaKTEpHU30BaThb  BJIEKTPOHHOE
CTPOCHUE aTOMOB XHMHUYECKHX J3JeMEeHTOB | — 4 mnepuonos
[Tepuonnueckoi cucteMbl XuMudecknx 3neMeHToB .M. MeHeneena,
UCIIONIb3yd  TOHSATHS ~ «S-, p-, d-3JEKTPOHHBIE  OpOUTATINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHWYECKMX AJIEMEHTOB M WX COCJUHEHHH MO IMepuojiam
u rpynnam lleproguueckoil CHUCTEMBI XHUMHUYECKUX BJIEMEHTOB
J.1. MennaeneeBa
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2.3

CdopMupoBaHHOCTh YMEHUN XapaKTEPH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIECTBOBAHUE T€HETUUECKOUN CBI3U MEXKIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IOMOIIBIO  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM

2.4

ChopMHpPOBAaHHOCT, YMEHHMM  yCTaHABJIMBATh IPUHAJICKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBY K OIpPEACICHHOMY KiIaccy
(rpynmne) coequHeHui (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAILIBI,
OKCH/IbI, OCHOBAHHSI, KHCJIOThI, aM(OTEPHBIC THIPOKCHIBI, COJIH)

2.5

CdopMHUpOBaHHOCTH YMEHHI HCIIONB30BATh XUMUUYECKYIO CHUMBOJIHMKY
JUIA  COCTaBJeHHUsT (OPMYNT BEHIECTB M YPaBHEHHUH XHMHYECKUX
peakuuii, cucreMarnyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie
HA3BaHMS OTHAEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Tras,
VIJIEKUCHBI Ta3, aMMHaK, TalleHas W3BECTb, HErallcHas W3BECTb,
NUTHEBAS CO/A, MUPUT U APYTHUE)

2.6

ChopMupoBaHHOCT, YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIHIECTB  Pa3JIUYHBIX
KJIACCOB, MOJITBEPXKIATh CYIIECTBOBAHHE T€HETUUECKOU CBSI3U MEXKIY
HEOPTraHMYECKUMU  BENIECTBAMH  C  TIOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKITAN

2.7

CdopmMupoBaHHOCTh YMEHH TIJIAHUPOBATH U BBHITTOTHATH XUMUYECKHMA
AKCIIEPUMEHT (pa3ioKeHUE MEepPOKCUJa BOJOpOAa B MPUCYTCTBUU
KaTaau3aTopa, OnpeesieHue Cpelibl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAILHOIO HWHIUKATOPA, BIUSHUE pPa3IMYHbIX (PaKTOpOB
HAa CKOPOCTh XUMHUYECKOW pEaKIuy, PEeakluu HOHHOrO0 OOMEHa,
Ka4eCTBEHHbIE PEaKIMH Ha Cyiab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PELIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 110 TEMaM
«Metamnbe» u «HemeTamib») B COOTBETCTBUU C TPaBUJIAMHU TEXHUKHU
0€30MacCHOCTU TpU OOpalleHUU C BellecTBaMU M J1abOpaTOPHBIM
000py/0BaHUEM; NIPEACTABIATH pEe3yabTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB

2.8

ChopMupoBaHHOCT, yMEHHMM COOJIO/IaTh TIPaBHJIA TOJIL30BAHUS
XUMHUYECKON MOCy/0oN M JIabopaTOpHBIM OOOpPYIOBAaHUEM, a TaKXKe
MpaBUIIa OOpaIIeHus C BENIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBITIOJHEHUIO Ja00PaTOPHBIX XUMHUUECKUX OMBITOB

2.9

ChopMHUpOBaHHOCT, ~ YMEHHMH  XapaKTepU30BaTh  XMUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE ITPOMBIIICHHOIO NOJIYYEHUsI CEPHOU
KHUCIIOTBI, aMMHaKa, a TaKke CPOPMHUPOBAHHOCTb MPEICTABICHUM
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00 OoOmUMX HAayYHBIX MPUHINAMAX ¥ OSKOJOTHYECKHUX TMpodIemMax
XUMHUYECKOr 0 ITPOU3BOICTBA

XUMHUS U )KU3Hb. PacyeTsl

3.1

ChopMHUPOBAaHHOCTH TPEACTABICHUNA O XMMUYECKOM COCTaBJISIFOIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa, POJIM XUMUHU B TO3HAHUHU
SBJICHUN TIPUPOJbI, B (POPMUPOBAHUM MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOI
JUTSL peIIeHUs] IPAKTUYECKUX 3a/a4 U DKOJOTUYECKH 00OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U MPUPOJTHOM Cpesie

3.2

CdopMHupoBaHHOCTB YMEHHMU KPUTUYECKU aHAJIN3UPOBATH
XUMHUYECKYI0 HH(OpMaIMIO, MOTY4aeMyl W3 Pa3HBIX HCTOYHHUKOB
(cpeacTBa MaccoBO KOMMYHHUKaIMH, ceTh IHTEpHET 1 apyrue)

3.3

ChopMHUpOBaHHOCTH YMEHMH COOJIIOJIaTh IpaBHJIA HSKOJIOTHYECKU
1es1ecO00pa3HOro MOBEAECHUS B OBITY W TPYIOBOH JESTEIbHOCTH
B LIEJSIX COXPAHEHHMS CBOErO 370POBbS U OKPYKAIOUIEH IPUPOIHOU
Cpensl

3.4

Oco3HaBaTh OMACHOCTh BO3AECHCTBHS HA JKUBBIE OpPraHU3MBbI
ONPENIETICHHBIX BEIIECTB, MOHUMas cMbIci nokasarens 1K, noscHATs
Ha MpUMepax crocoObl YMEHBILIEHUS U TPEIOTBPAILICHHS UX BPEIHOTO
BO3/JICHCTBUS Ha OPTAHU3M YEJIOBEKa

3.5

ChopMHpOBaHHOCTH YMEHUH MPOBOJIUTH BBIUMCJICHUS
C HUCIIOb30BAaHUEM TOHSTHUS «MAacCOBasi 10JIsl BEILIECTBA B pacTBOPEY,
00BbEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHUX PEAKIUIX, MAacCChl
BEIIECTBA MJIM 00BEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEeMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB,
TermaoBoro 3¢ deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEILIECTB, MPEBPAILLCHUSI U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3JIEMEHTBHI COAEPIKAHUS

Kon [IpoBepsieMbIi PJIEMEHT COAECPKAHUS
1 TeopeTnyeckue OCHOBBI XUMUH
1.1 Xumuyeckuii sneMeHT. AToM. Sapo aroMa, HW30TOMNBL. DJIEKTPOHHAs

000JI0YKa. DHEPreTUYecKre ypOBHU, IMOIAYPOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-amemeHThl. OCOOEHHOCTH  pacHpeiesieHUs  SJICKTPOHOB
no opOuTamsiM B aToOMax »JJIEMEHTOB TIEPBBIX UETHIPEX TEPUOJIOB.
DneKTpoHHAsI KOH(PUTYpalus aTOMOB
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1.2

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

1.3

CtpoeHue BeliecTBa. XHMHUYECKas CBsI3b. BHJIBl XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TIOJISIpHAs, MOHHAsI, MeTauinueckas). VoHbI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHKs KOBAJICHTHOM XMMUYECKOM
cBs3U (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). BogopoaHas cBs3b

1.4

BajieHTHOCTh. DJEKTPOOTPULIATENbHOCTh. CTETIEHh OKUCIECHUS

1.5

BemectBa MONEKYJISIPHOTO W HEMOJEKYISIPHOIO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BeIeCTBA. [HUIMbl KPUCTAUIMUYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THUMNA KPUCTAUIMUECKOW PpEIIETKH.
[lonsTe O aucHEepCHBIX cucTeMax. VICTUHHBIE W KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 107151 BELIECTBA B PaCTBOPE

1.6

Krnaccudukarms HEOPraHNYECKUX COEAMHEHHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB

1.7

XuMu4deckas peaxknusi. Knaccudukanus XUMHYECKUX peaKIuin
B HEOPraHWYECKONW M OpPraHMYeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl
BEIIECTB, 3aKOH COXPAHEHWS W MPEBPAILCHUS HEPTrUM NPU XUMHUUYECKHX
PEAKIUAX

1.8

CKOpOCTh peakiiuy, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB

1.9

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

1.10

Onextponutuueckas aucconuanus. CuibHble W cHa0ble AJIEKTPOJIUTHI.
Cpena BOIHBIX pPacTBOPOB BEUIECTB: KHUCHAs, HEUTpajibHAasA, LIEIOYHAS.
Peakiiuu nonnoro oomeHa

I.11

OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIC p€akunu

HGOpFaHPI‘leCKaH XUMUA

2.1

Hemeramnsl. Ilonoxxkenne HemeramwioB B llepuogumueckoit cucreme
xumuueckux anemeHToB J[.M. MenaeneeBa M OCOOCHHOCTH CTPOSHUS
aToMOB. DH3HWYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETaUIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriaeposaa)

57



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

2.2

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEPHI, a30Ta,
dochopa, yriepoga W KpPEeMHHS) H HUX COCIMHEHUN (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenue
BOKHEHUIIIMX HEMETAIJIOB U UX COCTMHEHUM

2.3

Meramibl. [lonoxenne metaiioB B Ilepruoanueckor CUCTEME XMMUYECKUX
anemernToB J[.MI. MengaeneeBa. OCOOCHHOCTH CTPOCHHUS DIEKTPOHHBIX
o0osioyek aromMoB MeTawioB. OOmue (uU3MYecKue CBOMCTBA METAJUIOB.
CmuiaBbl METAJLIOB. DJIEKTPOXUMHUYECKUN AT HAMPSHKEHUH METAIOB

2.4

XUMHYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpUM, KaJluM, KaJbIUH,
MarHui, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, Mellb) U uX coenuHennit. Oomume
CIIOCOOBI TTOJTydeHUST MeTaToB. [IprMeHeHne MeTaIoB B OBITY U TEXHHUKE

2.5

I'eneTuueckas CBA3b HCOPraHN4CCKHX BCIICCTB, IMpUHAJICKAITHUX
K pa3/IM9YHbIM KJIaCCaM

XUMHA U KU3Hb

3.1

Ponp xumun B obecrieueHnmn 3KOHOFH‘I€CKOI>'I, BHCpFCTI/I"ICCKOﬁ 141 HPIHICBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTUHN MCIOUIIUHBI. [lonsatue o HAaYYHBIX MCTOIaXx
IIO3HAaHUA BCIICCTB U XUMHUYCCKHUX pCaKHI/If/i

3.2

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIUICHHOTO
IIOJIYYEHUsl BOKHEUIINX BEIIECTB. YEIIOBEK B MUPE BELIECTB U MAaTEPUAIIOB:
BAKHEWIIINE CTPOUTENIbBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MaTepHUabl,
KpAacKH, CTEKJIO, KEpAMUKA, MaTepUabl I dJIEKTPOHUKH, HAHOMAaTEPUaJIbL,
OpPraHMYECKUE U MUHEPATIbHBIE YIOOPEHUS

3.3

XuMus u 3J0pPpOBLEC UYCJIOBCKA: IIpaBujia HCIIOJB30BaAHUA JICKAPCTBCHHBIX
mpemnaparoB, IIpaBHJIa 0e30MacHOr0 MCIIOJb30BAHUS mpenapaToB OBITOBOM
XHUMHUHU B HOBCGI[HGBHOﬁ KHN3HHU
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