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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo xuMuM Ha ypoBHE cpeaHero oOiero oOpa3oBaHus pa3zpaboTaHa
Ha ocHOBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu
B Poccuiickoit ®denepanumn», TpeOboBaHUN K pe3yibTaTaM OCBO€HUsS (eaepaibHON
oOpa3oBaTeIbHOM TMporpaMMmbl cpeaHero obomero o6paszoanus (DOII COO),
npeacTaBieHHbIX B DenepanbHOM TrocyAapCTBEHHOM O0pa30BaTebHOM CTaHJApTe
COO, c¢ yuérom Konnenuuu mnpenomaBaHus Yy4yeOHOro MpeaAMETa «XHUMUS»
B 00pa3oBaTeNbHBIX opraHu3anuax Poccuiickoit denepaiuu, peain3yomux OCHOBHbIE
oOpa3zoBaTeiIbHbIE MPOrpPaMMbl, U OCHOBHBIX TMOJOXKEHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepaunn Ha nepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJIXO/0B K pa3paboTKe MPOrpaMMbl MO XUMHUHU, K OMPEACICHUI0 00IIen
cTpaTeruu OoOy4YeHHUs, BOCIIUTAHUS W Pa3BUTUS OOYYaIOIIUXCS CPEACTBAMU Y4e€OHOTO
npeamera «Xumus» ana 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
koHuenrtyanbHbele mnonoxkeHus PIOC COO o B3auMOOOYCIIOBIEHHOCTH —LIEJIEH,
COJIepKaHMsl, pe3yJbTaToB oOOyueHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ AaHHBIMU TOJIOKEHHUSIMU TporpaMma 1o Xumuu (06a30BbIN
YPOBEHB) HA YPOBHE CPEAHETO 00IIET0 00Pa30BaHUSA:

yCTaHaBJIMBAeT 00s3aTelibHOE (MHBApUAHTHOE) NPEAMETHOE COJIepKaHMUe,
OMpeNeNaeT KOJIMYECTBEHHbIC U KAaUECTBEHHBIE €T0 XapaKTEPUCTUKU HA KaXKJIOM dTare
M3YUYCHHUs MpeaMeTa, IpeaycMaTpUBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeiesieHus ero mo KjiaccaM, OCHOBHBIM pa3zjieflaM U TeMaM Kypca;

naéT MpUMEpPHOE pacrpeiesieHne y4eOHbIX YacOB IO TEMATHYECKUM pasjeliaM,
PEKOMEHIYeT MPUMEPHYIO TMOCIEIOBATEIPHOCTh HW3YUYCHHUS OTACIBHBIX TEM Kypca
C Y9€TOM MEXKIPEIMETHBIX U BHYTPHIIPESIMETHBIX CBS3EH, JIOTHKHA Y4eOHOTO TIporiecca,
BO3PACTHBIX 0coOeHHOCTelN oOyuaromumxcst 10—11 knaccos;

Ta€T METOAMYECKYH) WHTEPIPETAIHI0 IIeJied W3ydeHHs NpeaMeTra Ha ypOBHE
COBPEMEHHBIX IPUOPUTETOB B  CHUCTeME CpeaHero oOmero o0Opa3oBaHUS,
COJIepPIKATEIIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHHUS OCHOBHOU
00pa3oBaTeIbHOM MPOrpaMMbl  CpeaHero oOmero o60pa3oBaHus  (JUYHOCTHBIX,
METalpeIMETHBIX,  TMPEAMETHBIX), OCHOBHBIX BHJOB  Yy4eOHO-ITIO3HABATEIHHON
JEATENHbHOCTH OOYYarOIIeTOCsl 1O OCBOCHUIO cojaepkaHus mnpenMera. [lo Bcem
Ha3BaHHBIM TIO3HMIMSAM B IPOrpaMMe II0 XHMHH COOJIOJIeHa TIPEEeMCTBEHHOCTh
c ¢enepanbHO paboueld MPOrpaMMOM OCHOBHOTO OOIIEro oOpa3oBaHUS 10 XHUMHUHU
(nna 89 knaccoB 00pa3oBaTEIbHBIX OpraHU3aIui, 0a30BbI YPOBEHD).

Xumuueckoe o0pa3oBaHME, MOJyYaeMOE€ BBITYCKHUKAMHU 00IIe00pa3oBaTEIbHOM
OpraHu3allid, SIBISETCS HEOTHhEMJIEMOW 4YacThio WX o0OpazoBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIAM JTAllOM peaTu3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITFOUEBBIX IIEHHOCTEH, IPUCYIIUX [IETTOCTHOW CUCTEME XHMHUYECKOTO 00pa3oBaHus. DTH
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPHUPOIBI, (OPMUPOBAHUS MUPOBO33PEHUS U
o0mmelt KyJbTyphbl YeNOBEKa, a TaKKe DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS
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K CBOEMY 3J0pOBBIO M NPHUPOAHOU cpene. Peanusyercss xumuueckoe oOpa3oBaHUE
oOyyarolmmxcsi Ha ypOBHE CpPEIHEro oOmero o0pa3oBaHMs CpelCTBAaMU Yy4eOHOro
npeaMera «XUMHs», COAEPKaHUE U TOCTPOEHUE KOTOPOIO OIMpPEAENIEHbl B MPOrpaMMe
M0 XUMUU C YUYETOM crlelUu(UKA HAYKU XUMUU, €€ 3HAUCHHS B MO3HAHUU MPUPOJBI U
B MaTepuaJbHOM >KM3HM oOOIlecTBa, a Takke ¢ Y4YETOM OOmMX wHened u
NPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIEero
oOpazoBanuss B Poccuiickoit ®enepanuu. Tak, Hanpumep, npu (HOPMUPOBAHUU
collepKaHUsl IpeaMeTa «XHUMHsD» YUYTEHbl CIEAYIOIIHUE IOJOXKEHUA O crneuuduxke u
3HAYEHUU HAYKU XUMUHU.

XUMHSI KakK D3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HIpaeT o0coOyl poJib
B COBPEMEHHOMW IIUBUJIN3ALIMH, B CO3/IaHUH HOBOM 0a3bl MaTepuanbHOU KyibTyphl. OHa
BHOCHUT CBOM BKJIaJ B POPMHPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUIEHHMS, B CO3JJaHUE
LEJIOCTHOTO MPEACTABICHHUS 00 OKPY’KalIIeM MHpE Kak O €IMHCTBE MNPHUPOABI U
4eJIoBeKa, KOTOpoe (POPMUPYETCS] B XMMUU HAa OCHOBE MOHHMAHMS BEIIECTBEHHOTO
COCTaBa OKPY’KalOILIET0 MUPA, OCO3ZHAHMS B3aUMOCBSI3H MEXI1Yy CTPOCHHEM BELIECTB, UX
CBOMCTBaMU U BO3MOHBIMHU 00JIACTSIMU IPUMEHEHUS.

TecHO B3aUMOAEHCTBYSI C JOPYrMMHU €CTECTBEHHBIMM HayKaMH, XHMHs cTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJIBTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyZla M OKU3HM Kaxzjoro wieHa oOumiectBa. CoBpeMeHHass XUMHA KakK Hayka
co3uaTelIbHasl, KaK HayKa BBICOKUX TEXHOJOTHUI HANpaBJIeHAa HAa PelIeHUe I100albHbIX
po0JieM yCTOMYHUBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOH, MUIIIEBOM,
HKOJIOTMYECKOIN 0€30MaCHOCTH U OXPaHbI 3J0POBBS.

B cooTBeTcTBUU € O0IIIUMHU LETSMH U IPUHITUIIAMH CPETHET0 0011IeTo 00pa3oBaHus
comepkanne npenMera «Xumus» (10-11 kmaccel, 0a30BbIH ypOBEHb H3yUYEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOyYarOlIUXCs,
HEOOXOJIMMYI0 UM JUIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIIOYEHHUSI B )KM3Hb COIIMyMa, MPOJOKEHUS 0Opa3oBaHUS B Pa3IMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocTaBisIOIUMY NpeaMeTa « XUMHUS» SBIISIIOTCS 0a30BbIe KypChl — «Opranudeckast
xuMus» U «O0m1as 1 HeOpraHMvecKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKM: CHCTEMa 3HAHUW MO HEOPraHUYECKOU
XUMUU (C BKIIOYEHUEM 3HAHUW U3 O0O0med XMUMHUU) W OpPraHUYECKOW XUMUHU.
dopMHUpoBaHUE JAHHOW CHUCTEMBbl 3HAHMM NpPU H3YYEHUU MpeaMeTra O00ecleunBaeT
BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOTO00pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATUH,
3aKOHOB M TEOPUN XUMUHU.

Ctpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckasi Xumus» cpopMrpoBaHa B MporpaMme 1o XUMHUHU Ha OCHOBE CUCTEMHOTO
MoAXoJa K HU3YUYeHHI0O Y4eOHOro Marepuasia U  OOYCIOBI€Ha HCTOPUYECKH
000CHOBAHHBIM PAa3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETHUYECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYEeCKOW XMMHUU BEIIECTBA paCCMATPUBAIOTCA HA YPOBHE KJIACCHUUYECKOU
TEOPUU CTPOCHUSI OPTAaHNUYECKUX COCAMHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
ANEKTPOHHBIX MPEJCTABICHUN O CTpOoeHUU BelecTB. CBelleHHs 00 U3y4aeMbIX B Kypce
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BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YTIJIEBOJOPOJAOB JO CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX COEIMHEHUU. B Kypce opraHuueckoil XWMHHM TOJYy4aloT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OO0IEro 00pa3oBaHMs ME€PBOHAYAIIbHbBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KIIACCU(MUKAIMOHHBIX MPHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[Ton HOBBIM yriom 3peHuss B npeaMere «Xumus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsd M3YYEHHbIH Ha ypOBHE OCHOBHOIO oOImero o0Opa3oBaHUS
TEOPETUYECKUI MaTepuall U (HaKTOJIOTUYECKUE CBEJACHUS O BEHIECTBAX M XUMHUYECKOU
peakiuu. Tak, B 4acTHOCTH, B Kypce «O0111as 1 HeopraHudeckasi XUMHs» 00ydaronuMcest
MPEJOCTABISCTCS  BO3MOXXHOCTh OCO3HATh 3HAUYEHUE TMEPUOJUYECKOT0 3aKOHa
C OOIIETEOPETUUECKUX U METOJIOJOTUUECKUX TMO3UIUHN, TIy0XKe MOHITh UCTOPUUYECKOE
U3MeHeHHe (YHKIUA HTOro 3akoHa — OT o0oOmarome 10 OOBICHAIIIEH U
MIPOTHO3UPYIOIIEN.

Enunas cucrema 3HaHUN O BaXKHEMIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX U MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHHs AomnoyHseTcs B Kypcax 10 m 11 knmaccoB anemeHTamu
COJIep>KaHMsl, UMEIOIUMU KyJIbTYPOJOTHYECKUM U MPUKIATHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMUM C APYTUMU HAayKaMu, PacKphIBAIOT €€
pOJIb B TIO3HABATEIBHONW W MPAKTUUECKON AESTEIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUsI K MPOIIECCY TBOPUECTBA B OOJACTHU TEOPUU U MPAKTUUYECKUX
MPUJIOKEHUN XUMHUU, MOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA B OOIECTBEHHO

1 JUYHOCTHO 3HAYHUMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH, KPUTHIECKU OCMBICITHUBATH
MH(QOPMAIINIO U TPUMEHATH €€ ISl TOMOJHEHUS 3HAHUN, PEIICHUS] NHTEIUIEKTYalbHbIX
U HKCIEPUMEHTAJbHBIX HCCIEA0BAaTENbCKUX 3adad. B 1menoMm conepkanue ydeOHOro
npeaMera «XuMus» JaHHOTO YPOBHSI M3YUEHHsS OPUEHTUPOBAHO Ha (HOpMUpOBaHHE
y 00ydYaromuxcs MUPOBO33PEHUYECKOW OCHOBBI I MOHUMaHus (Puiocopckux uiew,
TaKUX KakK: MaTepHabHOE €IWHCTBO HEOPraHWMYECKOr0 M OPraHu4YeCKOro MHpa,
00yCIIOBJIEHHOCTh CBOICTB BEIIECTB HMX COCTAaBOM U CTPOEHHUEM, IT03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUNA MEXy HOBBIMU
(hakTaMu U TEOPETHYECKUMHU MPEANOCHUIKAMH, OCO3HAHWE POJHM XHMHHU B PEIICHUU
AKOJIOTMUECKUX TpoOJieM, a Takxke MpobiieM cOEpeKeHUs] IHEPTETHUYECKUX PECYPCOB,
CBIPBS, CO3aHUsI HOBBIX TEXHOJIOTHI U MaTEPHAJIOB.

B nnane pemenus 3ajad BOCIUTAHMS, PA3BUTHUSL M COIMATU3AIMU O0yYArOIIUXCS
MIPUHSTHIE MPOTrPAMMOM MO XUMHH IOJIXOIbI K OMPEACICHUIO COIePKaHUS U TIOCTPOCHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHBEPCAIbHBIX YUYEOHBIX AEHCTBHIA,
HMEIOMMX 0a30BO€ 3HAUCHUE JJISI PA3IMYHBIX BUIOB JICSITEILHOCTH: PEIICHHS MIPOOIeM,
MOMCKa, aHaIn3a U 00paboTKu MHGOPMALTMH, HEOOXOAUMBIX JIJISI MPUOOPETEHUS OIbITa
MPAKTUYECKOM W MCCIECA0BATEILCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO
B IMO3HAHUHU XMMHH.

B npakTuke npenojaBaHusi XMMUU Kak Ha YPOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHus
TaK U Ha YpOBHE CpeHEero oluiero oOpa3oBaHus, MpU OMPEACICHUN COACPKATEIHHOM
XapaKkTepUCTUKU IeJed M3y4deHUs TMpeaMeTa HalpaBJIICHUEM MEPBOCTEIICHHOU
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3HAYUMOCTH TPAAUIMOHHO MPU3HAETCS (POPMUPOBAHNE OCHOB XMMUUYECKON HAyKHU Kak
00J1acTh COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JAESATEILHOCTH YEJIOBEKA U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. C METOAMYECKON TOUKHU 3PEHUS TAKOU
MOAXOJ K ONPEACIICHUIO 1IeJIe U3yueHus IPeMeTa SBIISIETCS BIIOJIHE OIIPaBJaHHbBIM.

CoriacHO 1aHHOW TOYKE 3pEHUS TTIaBHBIMU IEJISIMU U3YUCHHS TTpeaMeETa « X UMHUS
Ha 6a3oBoM ypoBHe (10-11 ki.) aBmstoTCS:

dbopMupoBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAYUYHOW KApTUHBI MUPA, B OCHOBE KOTOPOM JIekKaT KIIOUYEBbIC MOHSTHUS,
(dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIMHBIX OOOOILIEHU MUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,

dbopMupoBaHHEe U Pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJax IO3HAHUS
BEIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOIUMBIX JUisi TPUOOpPETeHHS yMEHU
OPUEHTHUPOBATHCS] B MUPE BEIIECTB U XUMHUECKUX SBJICHUI, UMEIOIUX MECTO B IPUPOJIE,
B MIPAKTUYECKON U MOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHHI U CHOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHUEM XHUMHYECKOTO SKCIIEPUMEHTa, COOJIOJCHUEM TMpaBuil 0e30MacHOTO
oOpalleHus ¢ BeleCTBaMMU.

Hapsny ¢ »TtuM conepxarenbHas XapakKTepUCTHKA IeJedl W 3a1ay HU3ydeHus
npeaMeTa B mporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU

C HOBBIMH TIPUOPUTETAMHU B CHCTEME CcpelHero ooémiero odpazoBanus. Ceroms
B TIPETIOJIaBaHNK XUMUHU B OOJBINEH CTEMEeHW OTAAETCS MPEATOUYTECHUE TMPAKTUICCKOM
KOMITOHEHTE COJEpKaHUs OOydYeHHWs, OPUCHTHUPOBAHHOW Ha IMOITOTOBKY BBIITYCKHHKA
010IIIe00pa30BaTEIFHONM  OpraHMU3allii, BIIAJICIONIETO HE Ha0OpoM 3HAHMM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIMOCO0aMH ¥ YMEHHSIMH aKTHBHOTO
MOJTYYCHUS 3HAHUW M MPUMEHEHUS UX B PEaTbHOUW KU3HH ISl PEIICHUS MPAKTHICCKUX
3az1ay.

B aT0il CcBsI3W Tmpu W3ydYEHUHW TpeaMeTa «XUMHs» JOMHHHPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE 1EIHN U 3a/1a4i, KakK:

aganTanys OOYYaloIIMXCS K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MUpAa,
(dbopMupOBaHUE MUHTEUIEKTYyalbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYHHYECTBY, CAMOCTOSTEIIHHOMY MPUHSTHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00y4aromUXCs KIFOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUM),
UMEIOINX YHUBEPCATBHOE 3HAYCHUE IS PA3JIUYHBIX BUIOB JEATEIHHOCTH: PEIICHUS
npoOyieM, TOMCKa, aHaiau3a W oOpaboTku  uwHbOpMaALUH, HEOOXOAUMBIX
JUTSL IPUOOPETEHUS OMBITA IEATETLHOCTH, KOTOpasi 3aHUMAeT BA)KHOE MECTO B TTO3HAHUU
XUMHUH, a TakXKe JJIs OLEHKU C MO3UIUM DKOJOTHYECKOM O€30MacHOCTU XapaKTepa
BIIUSIHUAS BEIIECTB M XUMHUYECKUX IPOIECCOB HA OPTaHW3M YEJIOBEKAa M MPUPOTHYIO
cpeny;

pa3BUTHE TI03HABATEIHHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CrOCOOHOCTEM O00ydYarolmuxcs: CHOCOOHOCTH CaMOCTOATENbHO MPUOOpEeTaTh HOBBIE
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3HaHUS MO XMMHUU B COOTBETCTBUHM C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOIb30BaTh
COBpPEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUH ISl IOKMCKA U aHAIN3a yueOHOM U HaAy4YHO-
NONyJISIpHOU HHGOPMAIIUA XUMHYECKOTO COACPKAHUS;

dbopMupoBaHUEe U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOIO W JIOTHYECKOTO
MBIIIUICHUSI, HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, AKKYpPAaTHOCTHU, KOTOpPbIE OCOOEHHO
HEOOXOJIMMbI, B YACTHOCTH, NPU IUIAHUPOBAHUM U TPOBEACHUU XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHUE Y 00yYarOImUXcs YOS KIEHHOCTH B TYMaHUCTUYECKON HANIPaBJICHHOCTH
XUMUH, €€ BaXHOW pOJM B PEHIEHUH TI00AIBHBIX MPOOJIEM palMOHATIBLHOTO
MPUPOJIONIONB30BAHUS, TMOMOJTHEHUS DJHEPreTUUECKUX PECYpCOB U COXpaHEHUs
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpPEKHOr0 OTHOIICHUS
K TpPUPOJIE M CBOEMY 3JIOPOBBIO, a TaKXKE€ MPUOOPETEHHUS OMbITA HUCIOIb30BaHUS
MOJTYYCHHBIX 3HAHUW [JI1 MPUHSTUS TPAMOTHBIX PEIICHUN B CUTYyallUsSX, CBSI3aHHBIX
C XUMUYECKUMU SIBIICHUSIMU.

Hemu wu 3amaun wu3ydeHuss mnpeameTa «XUMHUS» MONYUYUIU TOAPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B paszaene «llmanupyembie pe3ynbTaThl OCBOEHUS
MpOorpaMMbl IO XUMUMY», Ojlarofapsi 4eMy 0OeCleueHO YETKOE MPEJICTABICHUE O TOM,
KaKWe 3HaHUS W YMEHHUS UMEIOT MPSIMOE OTHOIICHHWE K peanu3alud KOHKPETHOU
L.

B ydyebHOM TUTaHE CpemHero oOmero oOpa3oBaHUS MpeaMeT «XHMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeAMETHON 0071acTh « ECTeCTBEHHO-HAYYHBIC TIPEIMETHD).

OOmree uncao0 4acoB, PEKOMEHIOBAHHBIX s HM3yYeHUs XUMHH — 68 4Yacos:
B 10 ximacce — 34 yaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heelnio).



COJIEP) KAHUE OBYUYEHMUSI!

10 KJIACC

TeopeTnueckne 0CHOBbI OPraHNY€CKOM XUMHUH

[Ipenmer opranudeckod XuMuuU: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAUYCHUE
B TIOJIyYEHWU HOBBIX BEHIECTB W MaTepHayioB. Teopusi CTPOEHUS OPraHUYECKHUX
coenuHenui A.M. bBytnepoBa, e€ ocHOBHbIE moJjiokeHUsA. CTpyKTypHbIe (HOPMYIIbI
OpraHUYecKux BemecTB. ['omonorus, uzomepus. XMMHUECKas CBSI3b B OPTaHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBienne o kiaccupuKaluu oOpraHuyeckux BemiecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CUCTEMaThuecKas) U TPUBUAIIbHbIC HAa3BaHUS BaXKHEUIIIHUX
MPEJACTABUTENIEH KJIACCOB OPTaHUUYECKUX BEIIECTB.

JKCNePUMEHTAIbHbIE METO/IbI H3YUEeHHUS BeleCTB U UX NpeBpalleHui

O3nakomiIeHHE ¢ 00pa3IaMyi OPTaHUYECKUX BEIIECTB U MaTepruaiaMi Ha MX OCHOBE,
MOJICTUPOBAaHUE MOJIEKYJ OpPraHMYEeCKUX BEHIECTB, HAOIIOJICHHE U OMNHCAHUE
JEMOHCTPAITMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IPU HArPEBaHUHU
(u1aBieHue, 0OYTIIMBAaHUE U TOPEHUE).

YrieBogopoabl

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUN PsAl. MeTaH 1 3TaH — npocTennme
MPEJCTABUTENIN AJKAHOB: (DU3NYECKUE U XUMUYECKHE CBOMCTBA (Peakiu 3aMelIeHus U
TOpEHHUs), HaXOXKJEHUE B MPUPOJIE, TOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHH psf. ODTWIEH W MNPONUJICH —
MPOCTENIINE MPEACTABUTENIN AIKEHOB: (DU3UUYECKUE U XMMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpaTallUd, OKHUCIEHUS U TMOJUMEPU3ALIUHN),
MOJy4YEHNUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaKHEHIIME
XUMUYECKUEe CBoWcTBa (peakuus mnonumepusanuu). llomyueHue CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJOTUYECKUU psAl. AIETUIEH —
MPOCTEUIIINN MPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUUYECKHUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THUIpPATALUHN, TOPEHUSs),
MOJy4YEHNUE U TPUMEHEHNUE.

Apensbl. beHsoun: cocras, cTpoeHue, GU3NYECKUe U XUMHUUECKHUE CBOMCTBA (PEeaKuu
rajJloreHUPOBAHMUST W HUTPOBAHMS), TMOJYy4YEHHUE U MpuUMeHeHue. Tonyon: cocmas,
cmpoenue, Qusuueckue U XuMmudeckue ceoucmea (peakyuu 2an02eHUpo8anus U
HUMPOBAHUsL), NoaAyYeHUue u npumenerue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBS3b
MEXY YIJIEBOJOPOAAMU, MPUHAJIEKAIIUME K PA3JINYHBIM KJIacCaM.

[Ipupoanbie UCTOYHUKHU YTIAEBOAOPOA0B. [IpupoaHblii ra3 U MonyTHhIE HEQTAHBIC
ra3el. Hets u e€ npoucxoxaenue. CrnocoObl nepepaboTku HeTU: EPETOHKA, KPEKUHT
(TepMuyeckuii, karanutuueckuit), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
MPUMEHEHUE B MPOMBIINUIEHHOCTH M B ObITy. KaMeHHBIM yroib W MOPOIYKTHl €ro
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nepepadoTKHU.

JKCIEepPUMEHTAJbHbIEC METOAbI M3Y4YEeHHUs BelleCTB M X NMpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu JIaCTMACC, KAy4yKOB U pe3uHbl, KoJmeKuuu «Hed ey
U «YToib», MOJACIMPOBAHUE MOJEKYJ] YTIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX,
IIPOBE/ICHHE MPAKTUYECKO padoThl: MOJTyYEHUE ITUICHA U U3YUEHHE €T0 CBOWCTB.

PacuérHble 3a1a4u

Brruncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMaA, KOJIMYECTBA
HCXOJHOTO BeIIeCTBA WM NPOJIYyKTa PEaKIUu [0 H3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIUN).

Kucaopoaconep:kamnue opranudeckue coeIuHeHNs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeTaHOI U 3TAHOJI: CTpOEHUE, PU3NUECKUE U
XUMUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMM MeETallyIaMHU, TajJOor€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHue. Bogopoaubie CBs3M MEXAYy MOJEKyJaMu CUpPTOB. JlelicTBHe
METaHOJIa U ATAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTWICHTJIUKOJb U TIULEPUH: CTPOCHHUE, (PU3UUECKUue U
XUMUYECKUE CBOMCTBa (B3aMMOJIEUCTBHE CO IIEIIOYHBIMU MeETajlaMu, KaueCTBEHHas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yenoBeka. [IpumeneHue
[JIMIEPUHA U ATUJICHTJIUKOJISL.

deHou: CTpOCHUE MOJEKYJIIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue denona.

Anbneruaipl U kemouwvl. DopManbIeru, alleTadbIerua: CTpoeHue, hU3nuecKue u
XUMUYECKUE CBOMCTBA (peakiMu OKHUCJIEHUS W BOCCTAHOBIICHMS, KAaYECTBEHHBIC
peakium), NoJIy4YeHUe U NPUMEHEHHUE.

Ayemon: cmpoeHue, uzuyeckue u xumuieckue ceoucmea (peakyuu OKUCIeHus u
80CCMAHOBNEHUSL), NOAYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbUHAs M YKCyCHas
KHUCJIOTBI: CTpOeHUE, GPU3NUYECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIKE AJIsI Kilacca
KHCJIOT, peakuus dSTepudukainuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoBas W
OJICMHOBAsl KMUCJIOTHI KaK MPEJCTABUTENH BBICIINX KAPOOHOBBIX KUCJIOT. Mblja KaKk COJIA
BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbie 3PuUpbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonorunueckas poJib JKUPOB.

VYraeBoasl: cocraB, KiaccupUKanus yrieBOAOB (MOHO-, - U MOJHCAXaPUIbI).
['moko3a — mpocTeiinii MoOHOcaxapu: 0COOEHHOCTU CTPOCHUS MOJIEKYJIbl, (PU3UUECKHE
W XHUMHYECKHue CBOHMCTBa (B3ammopeicTBue ¢ ruapokcuaoM wmenu(ll), oxucnenue
aMMMa4HBIM pPacTBOpPOM okcuaa cepedpa(l), BoccraHoBIeHHE, OPOXKEHUE TIIOKO3bI),
HaxO0XXJICHUE B MPUPOJIE, TpUMEHEHHe, Ouonoruueckas poib. PotocunTe3. OpyKTo3a
KaK M30MEP TITIOKO3HI.

Caxapoza — npedcmasumeinb OUCAXapuoos, cUOPOIU3, HAXOHCOeHUe 8 Npupooe u
npumeHenue.

Kpaxman wu uemntono3a kak mnpupojHble noiumepbl. CTpoeHue Kpaxmalia u
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IEJUTI003b1. PU3HYECKHEe M XMMUYSCKHE CBOMCTBA KpaxMaia (THAPOJIN3, KadeCTBECHHAs
pPeaKIns C HOJ0M).

JKCNepUMEHTATIbHbIE METO/IbI H3YUYeHHs BeleCTB U UX NMpeBpalleHni

[IpoBenennie, HaOMIOEHUE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUHA OJHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TAHOJIA OKCUJIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIHIIEPUHA C TUIPOKCUIIOM
menu(Il)), ampaerumoB (OKUCIAGHHE aMMHAYHBIM pPacTBOpOM okcujga cepedpa(l) u
ruapokcugom  menu(ll), B3aumojneilicTBuEe Kpaxmalla C  HOJIOM), IIPOBEJICHUE
MPAKTUYECKOM paboThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIOTHI.

PacuérHble 3a1a4u

Brruncnenus mo ypaBHEHHIO XUMHUUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HMCXOJHOTO BEIIeCTBAa WWJIM TMPOAYKTa pEaKIMu IO U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

A30Tco/iep:Kale OpraHnyecKue coeHHeHUus

Amunvl. Memunamun u aHUIUH: COCMAB, CMpOeHue, uuyeckue U XUMuiecKue
ceoticmea (2operue, 83aumooeticmaue ¢ 80001 U KUCIOMAMUL).

AMHMHOKHCIIOTBI KakK aM(OTepHBIE OpraHMYeCKHe COCIUHCHHSA. (DU3HYECKHE H
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IMpUMepe TIIUMIHHA). bronornueckoe 3HaUCHHE
aMHUHOKHUCIOT. [lenTuasl.

benkn kak TpUPOIHBIE BBICOKOMOJICKYJSIPHBIC COenuHEHus. llepBudnas,
BTOPHYHAS U TPETUYHASI CTPYKTypa OCIKOB. XUMHUECKHE CBOWCTBA OCIKOB: TUIPOIIHU3,
JeHaTypaIvs, KaueCTBCHHBIC PEaKIInK Ha OCIIKH.

JKCIEePUMEHTAJbHbIE METOAbI H3yYeHHS BellleCTB U UX NpeBpalleHuil
Habntonenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OeIKoB
MIPU HArpeBaHUM, [IBETHBIC PEAKIINHU OCIIKOB.

BrbicokoMoJieKkyJIspHbIE COeTUHEHUS

OCHOBHBIE TMOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3B€HO, CTENIEHb MOJIMMEPHU3AIINH, CPEIIHSISI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — MOJTUMEpHU3alus u
MOJIMKOH/ICHCAITHSL.

Ilnacmmaccol  (noausmuner, NOAUNPONUNEH, HOJUBUHUIXTIOPUO, NOTUCHIUPOTL).
Hamypanonuoiti u cunmemuueckue kayuyku (0ymaoueHnoswli, XJ10pONPeHosvlll U
U30npenoswill). Bonokna: namypanvbHvie (XJIONOK, wiepcms, WENK), UCKYCCMBEeHHble
(ayemammnoe B0JIOKHO, 8UCKO03a), cuHmemuyecKue (kanpon u
J1a8camn). IkcnepumeHmanbHble Memoobl U3y4eHUs 6euwecma U ux npespaujeHuti

O3HakoMIieHHe ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

Me:knpeaMeTHbIE CBSI3H
Peanuzanust MeXNpeaIMETHBIX CBS3€H NpPU HU3YYEHUU OPraHUYECKOM XUMUH
B 10 Ky1acce oCymiecTBIsETCS Yepe3 UCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
9



MOHSATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJii OTAECIbHBIX IPEIMETOB
€CTEeCTBEHHO-HAYUYHOIO [UKJIA.

OO0m1ue ecTeCTBEHHO-HAYYHBIE IOHATHS: SIBJICHUE, HAYYHbIN (aKT, TUIIOTE3a, 3aKOH,
TEeOpusl, aHallu3, CUHTE3, KiIacCUu(UKalusl, NEPUOIUUYHOCTb, HAOIIOICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE.

duznka: Matepus, YHEPTHs, Macca, aToOM, JIEKTPOH, MOJEKYJa, SHEPreTUYECKU
YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, (hU3MUECKUE
BEJIMYMHBI U €TUHULIBI UX U3MEPEHUS.

buonorusi: knetka, opranu3M, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTHYECKH AKTUBHBIE BEIIeCTBA (O€JIKHU, YTIEBOIbL, KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpHBIE MOPOJBI, MOJE3HbIE HCKOMAeMbIE, TOILUIUBO,
pECypCHI.

TexHoJOTUs: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMS, MOIOIIUE
CPE/ICTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIpenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

11 KIIACC

Teoperuyeckne 0CHOBbI XUMHH

XUMUYECKHIN 37eMeHT. ATOM. fnpo atoma, WM30TOMbBl. DJIEKTPOHHAS 000JIOYKA.
DHepreTuyeckue YpOBHHU, MOJYPOBHU. ATOMHBIE OpOUTaNu, S-, pP-, d- DIEMEHTHI.
Oco0eHHOCTH paclpeIeNICHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMaX 3JEMEHTOB MEPBBIX
YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYypaIUs aTOMOB.

[Tepnonnueckuit 3akoH u llepuoguueckass cHCTEMAa XUMHYECKUX SJIEMEHTOB
J.. Menneneea. CBs3p NEPUOAUYECKOrO 3akoHa U llepuoanueckord CHCTEMBI
xuMmudeckux demMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHMMHYECKHUX DJEMEHTOB U 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEHIECTB MO TPyIIaM U MEpUOJIaM. 3JHAYEHUE MEPUOANYECKOTO
3aKOHA B Pa3BUTHH HayKHU.

Ctpoenue BelecTBa. XUMUYECKas CBSA3b. BUAbl XMUMUYECKOU CBSI3U (KOBaJICHTHAs
HEMOoJsIipHAss ¥ TOJIsIpHAsi, HOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUS
KOBQJICHTHON XMMHUYECKOW CBS3U (OOMEHHBIH U JTOHOPHO-aKLENTOPHBIN). BogopoaHas
CBs13b. Ba€HTHOCTh. DJIEKTPOOTPUIATENLHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOECHHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BeNIECTBA. THUMBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECCTB
OT TUMNA KPUCTAUIMYECKOU PEIIETKH.

[TousTue o qucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBast
JIOJIsL BENIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HoMeHkIaTypa HeEOpraHUYECKUX
BEIIECTB. ['eHeTHYecKass CBA3b  HEOPraHWMYECKUX BEIIECTB, MPUHAJIICKAIIUX
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K pPa3JIM4YHBIM KJIACCaM.

Xumnyeckas peakuus. Knaccudukanuss XuMUYeCKUX peakiiuii B HEOPraHUYECKON
U OPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MPEBPAIEHUS] PHEPTUU TTPU XUMHUUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inuuHbIX (akTopoB. OOpaTtumbie
peakunu. XuMH4eCcKoe paBHOBecHe. DAKTOPHI, BIUSIONIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas auccormanusa. CuinbHbIE U ciadble 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasA, HEUTpaabHas, 1ienouHas. [lonamue o 6000pooHOM
noxasamene (pH) pacmeopa. Peakiiuu MOHHOTO oOMeHa. [ uOpoau3 HeopeaHuueckKux u
OpP2aAHUYECKUX GeUeCma.

OKUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [lowamue 006  anekmpoause
pacninagos u pacmeopos coneu. llpumenenue snexmpoausa.

JKCIEePUMEHTAJbHbIE METOAbI H3yYeHHS BellleCTB U UX NpeBpalleHuil

Hemounctpanust Ttabnun «lleproguueckass cucTeMa XUMUYECKUX  DJIEMEHTOB
J.. MenneneeBay, u3ydeHUe MoJielied KPUCTAUIMYECKUX PEHIETOK, HaOII0JeHUE
U ONKCAHUE JIEMOHCTPAIIMOHHBIX M JTA0OOPATOPHBIX OMBITOB (pa3lioXeHUE MEPOKCHIA
BOJIOpOAA B INPUCYTCTBUM KaTall3aToOpa, OIPENEIICHUE CPEeAbl PacTBOPOB BEIECCTB
C MOMOIIBI YHUBEPCATBLHOTO WHJUKATOpA, pPEaKlMM HOHHOTO OOMEHa), MpOBEJCHUE
MpakTU4YecKoM palboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HAa CKOPOCTh XUMHYECKOU
peakumn».

PacuéTrHble 3a1aun
Pacuétsl Mo ypaBHEHUSIM XMMUYECKUX PEAKIIUM, B TOM UYHUCIE TEPMOXUMHUUECKHUE
pacuéThl, pacu€Thl C UCTIOJIH30BAHUEM TTOHATHS «MAaCCOBasl J0JISI BEIIECTBAY.

Heopranuyeckasi xumusi

Hemerannel. Ilonmoxkenue HemeTamioB B Ilepuognueckoil cUCTEME XUMHYECKHUX
sanemenToB J[.U. MenzeneeBa u ocoO€HHOCTU CTpoeHUsI aToMOB. DU3NYECKHE CBOMCTBA
HEMETaJIJIOB. AJIOTPONMS HEMETA/UIOB (Ha IMpUMEpEe KHCIopojaa, cepbl, pocdopa u
yriiepona).

XUMHUUYECKHE CBOMCTBA BaXXHEHIINX HEMETaJIoB (TaJOTEHOB, CEPhI, a30Ta,
dbocdopa, yriaepoa U KpeMHUsI) U UX COCIMHEHUH (OKCUIOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJOPOHBIX COCTUHEHUM ).

[IprumeHeHnEe BAXKHENIIINX HEMETAJIJIOB U UX COEUHECHUN.

Merambl. [lonoxenue weranmnoB B [lepuoamyeckoil cHCTEME XUMHUYECKHX
sanemenToB JI.1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS JICKTPOHHBIX 000JI0YEK aTOMOB
MetaiuioB.  OOmue  ¢u3myeckue  cBodcTBa  MeTa/uioB. CrutaBel  METaslIOB.
DIIEKTPOXUMHUYECKHUMN P HANPSIKEHUN METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJUIOB (HAaTPHUH, KaJlui, KaabIIMi, MarHui,
AQTIOMUHHM, ITUHK, XPOM, KeJe30, MeJIb) U UX COCTMHEHMI.

OO6mue crnocoObl MoJlydeHus: MeTamioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumsl om koppo3uu. lIpuMeHeHre MeTalioB B ObITY U TEXHHKE.
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JKCIePUMEHTAJbHbIE METOAbI H3yUYeHHS BellleCTB U UX NpeBpalleHuil

N3ydenne xomekiuu «MeTamibl U CIUIaBbD», OOpPa3llOB HEMETAJUIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lady, HaONMI0JeHUE U ONHUCAHUE JEeMOHCTPAllMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBUE THAPOKCHIA AIFOMUHUS C PACTBOPAMU KUCJIOT
U 1IeJ104Yei, KAYECTBEHHBIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3a1a4n

Pacuérel maccel BemiecTBa WM OOBEMA ra3oB IO H3BECTHOMY KOJIHMYECTBY
BEILECTBA, Macce WIH 00bEMY OJHOIO M3 YUYACTBYIOIIMX B PEAKLUH BEIIECTB, PACUETHI
Macchbl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKLHUH, €CIIH OJHO U3 BEIIECTB
UMeEET IIPUMECH.

XuMHA 4 )KU3Hb

Ponp xumum B 00eCmEYEeHHWM SKOJIOTHUYECKOM, SHEPTreTHYECKOM M IMHIIEBOM
0€30MacHOCTH, Pa3BUTHHU MeIULIMHBL. [loHSATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
A XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 06 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO MOIY4YeHHS
BaKHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MaTEpHUAIOB: BAXKHEUIIINE CTPOUTEIbLHBIE MAaTEPHUAJIbI,
KOHCTPYKLIMOHHBIE ~ MarTepuajibl,  KpPacKh, CTEKJIO, KepaMHKa, MaTEePHUAIIbI
JUTS DJIEKTPOHUKH, HAHOMATEpHaJbl, OPraHUUYE€CKHUE U MUHEPATIbHbIEC Y0OpEHHUS.

XvuMusi W 3I0pOBBE HYEJIOBEKA: MpPaBWJIA HCHOJb30BAHUS JIEKAPCTBECHHBIX
npemnapaToB, MpaBuUiia OE30MaCHOTO HMCIIOJb30BAaHUS IIPEMApaTOB OBITOBOM XHMUH
B ITOBCETHEBHOM JKU3HU.

MesknpeaMeTHbIE CBSI3H

Peanuzanust MeXNpeaIMETHBIX CBSI3€M MPU M3y4EHUU OOIIEH U HEOpraHUYeCKOi
xuMuu B 11 Kjacce OCyIIECTBIISIETCS Ye€pe3 UCMOJIb30BAHUE KAaK OOLIUX €CTECTBEHHO-
HAy4YHBIX T[OHSATHUWA, TaK W TMOHSITUW, SBISIIOMIMXCS CHCTEMHBIMU I OTAEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAyYHbIE TOHSATUS: HAyYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHajau3, CHUHTE3, KiIaccu(UKanus, MNEPUOJUYHOCTb, HAOIIOJCHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

du3uka: MaTepus, FHEPTHS, MACCa, ATOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUYECKUU YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, (DU3WUYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kinerka, opranusm, sKkocuctema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEILIECTB B OpraHU3ME.

l'eorpadusi: mMuHepanbl, TOpPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMbIE, TOIUIUBO,
pecypchl.

TexHonorusi: XWMHUYECKas MPOMBIIIJICHHOCTh, METALIYPrusi, MPOU3BOJCTBO
CTPOUTENBHBIX  MaTEpPUANIOB,  CEJIbCKOXO3SMCTBEHHOE  IMPOU3BOJACTBO, MUIIEBAs
MPOMBIIIJIEHHOCTb, dbapmarieBTHYECKAS MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO
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KOCMCTHYCCKUX IpcraparTros, IIPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTCpUaIOB,
QJICKTPOHHAA IIPOMBINIICHHOCTh, HAHOTCXHOJIOT'HH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS 00yHYatoIMMUCS
mporpaMM cpeaHero oOmero o0pa3oBaHus (JIUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM). HaydHo-MeToauyeckoil OCHOBOM i pa3pabOTKU  TUIAHUPYEMBIX
pE3yJIbTAaTOB OCBOEHUS MPOTPAMM CPEIHEro 00Iero o0pa3oBaHMsl ABISIETCS CUCTEMHO-
JeATeIbHOCTHBIN MOJIXO/I.

B cooTBercTBUM ¢ CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHus BBIJIEICHBI CIAEAYIOIINE COCTABISAIOLINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TPaKJaHCKOM UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEECIICHUIO;

HaJU4Yue MOTUBAILIMU K 00YUEHHIO;

[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPAAUIINN 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M  CIIOCOOHOCTh OOy4YarolmuXxcsi pPYKOBOJCTBOBaThCA B  CBOEH
JESATEIbHOCTU IIECHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAMH, MIPUCYIIIUMU IIEJTOCTHOM cUCTEME
XUMHYECKOT0o 00pa3oBaHus;

HaJUYUe MPaBOCO3HAHUS SKOJOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LIEJIH
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yAbTAThl OCBOCHUS TpeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHUTATENBHON JE€SITEIBHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMH,
COIIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U UJ€aTaMu POCCUMCKOTO
IPaXKJIaHCKOT0 OOIIeCTBa, MPUHATHIMU B 00IIECTBE HOPMAaMH U IIPaBUJIaMU TTOBEJICHMUS,
CHOCOOCTBYIOIIMMHU MPOLECCaM CaMOINO3HaHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O
CTAHOBJICHHUSI JINUHOCTU O0yYArOUIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OCBOEHUS  mpeaMera  «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh  ONbITa TO3HABATEIBHON U  MPAKTUYECKOU  JEATEIbHOCTH
oOyyJaromuxcsi Mo peaau3ai IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaxxaIaHCKOro BOCIIUTAHMSA:

OCO3HaHMSI OOYYAIONIMMUCS CBOUX KOHCTUTYIMOHHBIX TpaB M 0OsI3aHHOCTEM,
YBQ)XEHUSI K 3aKOHY U MIPABOIOPAIKY;

MPEICTABJICHUS O COMAIBHBIX HOPMaxX M MPaBUJIaAX MEXKIUYHOCTHBIX OTHOIIIECHUI
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AESATEILHOCTU MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIIEHWU YYEOHBIX W TO3HABATENbHBIX 3aJlau, BHIMIOJTHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB,;

CIIOCOOHOCTH OHUMATh B INPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U ApTYMCHTBI
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APYTrUX IIpUu aHAJIN3€C Pa3JIMIHBIX BUIOB y‘-IC6HOI\/,I ACATCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOI'O  OTHOWIEHUS K HMCTOPUYECKOMY H  HAYYHOMY  HACIEIUIO
OTCYECTBCHHON XUMUH;

YBOXEHHUSI K TIPOIIECCY TBOpPYECTBA B 00JacCTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CThb pPE3YJIbTaT
JUTUTENTbHBIX HAOMIOAECHUM, KPOTIOTIMBBIX IKCIEPUMEHTATBHBIX ITOMCKOB, TOCTOSHHOTO
Tpy/Za YYEHBIX U NIPAKTUKOB;

VMHTEpPECa U IO3HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U NOCIEAYIOLIEM aHAJIU3E
HH(pOPMAIIMHU O IEPEAOBBIX JOCTHKEHHUIX COBPEMEHHON 0T€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS;

CITIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XHUMHYECKUMH SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTHU;

TOTOBHOCTH OLIEHMBATh CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIHI
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUNA 3TUX MMOCTYNKOB;

4) ¢popmMupoBaHusi KYJbTYPbI 310POBbSI:

MOHUMAHMS IEHHOCTEH 3I0pOBOTO U 0€30MacHOro o0pasa KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (H3WYECKOMYy U TICHXHYECKOMY
3JI0pPOBBIO;

coOnmofeHus mpaBui Oe3omacHOTO oOOpalieHuss C BellecTBaMH B  OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOM NIEATEILHOCTH;

MOHUMAaHUS [IEHHOCTU TPaBWJI WHANBUIYATBHOTO W KOJJIEKTUBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAIHUAX, YTPOXKAIOMUX 30POBBIO U KU3HH JIFOICH;

OCO3HAHUS TIOCIEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUCK (YHIOTpeOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHHUS );

5) TpyA0BOIr0 BOCIUTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEA0BATEIHCKOU AEATEIbHOCTH,
0O0I11IeCTBEHHO T0JIE3HOM, TBOPUECKON U APYTUX BUJAX JCSITEILHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacCTHE€ B PEIICHHM MPAKTUUECKUX 3aJlay COIUabHOU
HaIPaBJICHHOCTH (B paMKax CBOETo Kjiacca, IIKOJbI);

MHTEpeca K TMPaKTUYECKOMY H3yUYeHHIO mpodeccuit  pa3inyHoro poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS MTPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHON TPAaeKTOPUU 0Opa30BaHUs,
Oynymiedt mpodeccur M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YUYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HHTEPECOB U NOTpeOHOCTEH
o0IIecTBa;

6) 3K0J10rM4eCcKOro BOCIMTAHMS:
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HKOJIOTUYECKU 1€JeCO00pa3HOTr0 OTHOIIECHHS K TMpUPOJie, KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU HA 3€MIIE;

MOHUMAHHS TJIOOAJIBHOTO XapakTepa »HKOJOTHUECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSAHUE MTPUPOJHON U COLIMATIBHON CPEb;

OCO3HaHUSI HEOOXOJUMOCTU HCIOJB30BAaHUS JIOCTHIXKEHUN XUMHUU sl PEIICHUS
BOIIPOCOB PAILMOHAIIBHOTO TPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HEMPUATHS NEUCTBUHN, MPUHOCIIIUX BPEJ OKPYKAOUIEH MPUPOTHOU
cpeie, yMEHUsS MPOTHO3UPOBATh HEOIArOMPUSITHBIE SKOJOTHYECKUE TOCIEICTBUS
MPEINPUHUMAEMBIX IEHUCTBUM U PEAOTBPALIATh UX;

HaJIMYMSl PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYpHI,
ONBITA JEATEIBHOCTH JKOJOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIBLHON MPAKTHKE, CHOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSITH UJEOJIOTUU XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHEUUPUKN XUMHUHU KaK HayKd, OCO3HaHUS €€ poiu B (hOPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM LEJIOCTHOTO  MPEICTABICHUS
00 OKpY’KaroleM MUpE KaK O €IMHCTBE MPUPOJbl U YEIOBEKa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUU MPOOIeM COXpaHEHHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTU B 0COO0M 3HAUMMOCTH XUMHUH JIJIs COBPEMEHHOM ITUBUIIU3AIIUU: B €€
I'YMaHUCTUYECKON HaMpaBJICHHOCTH W Ba)XXHOM pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUabHOW KYJbTYPhI, PEIICHUH TJIOO0ATbHBIX MNPOOIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SJHEPTETHYECKOM, MUIIIEBON U AKOJIOTHUECKON O€30MMacHOCTH,
B pPa3BUTUM MEIUIIUHBI, 00ECIEYEHUU YCIOBUU YCIEIIHOTO TPyJa U SKOJIOTHYECKH
KOM(DOPTHOM JKM3HHU KaKJAO0TO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh IMOJTyYaeMble
3HAHUSA JJI aHadu3a U OOBSICHEHHS SBJICHUN OKPYXAIOIIETO MUPA U MPOUCXOISIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE Hay4YHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJbI0 OJIYUYEHUSI TOCTOBEPHBIX BHIBOOB;

CITIOCOOHOCTH CaMOCTOSTEIBHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS IS PEIICHUS
npo0JieM B pealIbHBIX )KU3HEHHBIX CUTYalIUsIX;

MHTEpeca K MMO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTHU K HEMPEPHIBHOMY O00pa30BaHUIO U CaMOOOPa30BaAHMUIO,
K AaKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO XWMHUU B COOTBETCTBUU C KW3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyAa B pa3iuuHbIX cdepax mnpodeccroHaIbHOU
JESITeIbHOCTH.
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METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbI€ pe3yJIbTaThl OCBOSHUS yUeOHOI0 npeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE In: dbopmupoBaHus MHPOBO33PEHUS oOyyaromuxcst
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIeHAyUYHbIe MOHATHS, OTpa)Xarollne
L[ETOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CIENUPUKY METOAOB MO3HAHMUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTBO, SHEPIus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (paKT, OpUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIIEIOBAHMUE,
HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCallbHble ydeOHble JAeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,
peryJaTuBHbIe), obecneunBaromue GopMupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH U
COIMATIbHON KOMIIETEHIIUU 00yYarOIIUuXCS;

CIIOCOOHOCTh OOYYarOUIUXCSl HUCIOIb30BaTh OCBOCHHBIE MEXIUCIUILIIMHAPHEIE,
MHUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAJIbHbIC YUEOHBIE ICHCTBUS B TO3HABATEIBLHON U
COLMAJIBHOM MTPAKTHUKE.

MeranpenMeTHbI€ pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YUEOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIE AeiCTBHUSA
Bba3oBble joruveckue aeicTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh IEIH ACSITEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTBH PE3yJIbTaThI IEITEIILHOCTH C MOCTABICHHBIMU LIETISMU;

UCII0JI30BATh MTPU OCBOCHUH 3HAHUN MPUEMBI TIOTHUECKOTO MBIILICHHS — BBIIETATh
XapakTepHbIE MPU3HAKK TOHSATUNA M YCTaHaBIMBAaTh WX B3aWMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUS U KPUTEPUH ISl KJIacCHU(PUKAIMU BEIIECTB M XUMHUYECKUX
pEeaKuunii;

YCTAHABJIMBAaTh  NPUYUHHO-CIEACTBEHHBIE  CBA3M  MEXKAY  H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUUECKUE paCCYKJeHUs (MHIYKTUBHBIEC, AEAYKTUBHbBIC, IO aHAJIOTUH),
BBISBJISITh 3aKOHOMEPHOCTH W TMPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIHpPOBATH BHIBOJIBI U 3aKJIIOUYEHUS;

OPUMEHSTh B TIPOLIECCE TMO3HAHUS, HCIOJIb3YyeMble B XHUMHHU CHMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIbHBIEC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJ) SneMeHTa, XxuMuueckas (opmyla, ypaBHEHHE XUMUYECKOM peakiuu —
MIPU PEIICHUH YYEOHBIX TO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHSITh Ha3BaHHbIC
MOJICIbHBIE MPEICTABICHUS JUISl BBISBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.
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Ba3oBble ncciienoBare/ibcKkue 1eiicTBUA:
BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'0 TTO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIINA;
dbopMyIHpOBATH 1IEIH U 33]1a4d UCCIIEIOBaHUS, UCIIOJIH30BAaTh IOCTaBICHHbIE U
CaMOCTOSITENILHO C(POPMYITUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI JJisI (POPMUPOBAHUSL TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJIETh HABBIKAMU CaMOCTOSATEJILHOTO IJIAHUPOBAHUS U IPOBEACHUS YUCHUYECKUX
AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUS HaOI0aTh 3a XOJOM Mpoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €ro pe3yybTaT, (GopMynaupoBaTh OO0O0OIIEHUS WU
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB KCCIENIOBAHUS, COCTABIAThH
000CHOBAaHHBIN OTYET O MPOJICTIAHHON paboTe;

NpUOOPETATH OMBIT YYCHUYECKOU UCCIIEI0BATEILCKON U MMPOEKTHOU JIEATEIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETbHOMY MOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO PA3JIMUHBIX METO/I0B MO3HAHUSI.

Pa6ora ¢ undopmanueii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOUYHHMKAX WMH(OpManuu (Hay4dHO-MOMYIspHAas
auTepaTypa XUMHYECKOIO COJEp KaHus, CIpaBOUYHbIE mocoOusi, pecypchl MuTepHeTa),
aHaJTU3UPOBaTh MH(MOPMALIMIO PA3IUYHBIX BUIOB U (HOPM MpEACTaBICHUS, KPUTUUECKU
OIICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIIHPOBATH 3aMPOCH U MPUMEHATH PA3IUYHbIE METOIbI IIPU MTOMCKE U OTOOpE
nHpopMaIu, He0OXOAUMOM J1JIsl BBIMOJHEHUS YU4E€OHBIX 3a1a4 ONPEAEAEHHOTO TUTIA;

npuoOpeTarb  OMNBIT  HUCIHOJIB30BaHUS  MHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMY MpeAcTaBieHHUs UHPOpMAIUU
(cxempbl, rpaduKu, AUATrPAMMBI, TAOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOIb30BaTh HAYUYHBIM SI3bIK B KAaueCTBE CPEJICTBA IMpU padOTe C XUMHUUYECKOM
nHpopMaIen: MPUMEHSATh MEXIIPEAMETHbIE ((PU3nUecKne U MaTEeMAaTHYECKUE) 3HAKU U
CUMBOIJIbI, (OPMYJIbI, A00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsIHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE HeCTBHS:

3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYXZaeMOW TeMbl B XOA€ JAHaora
W/WTW  JUCKYCCUHW, BBICKA3bIBaTh WIEH, (HOPMYIHUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIHHO BBITIOJTHCHHSI TIPE/ITIOKEHHON 33129,

BEICTYNIaTh C TMPE3CHTAIMEd pe3yJbTaTOB IMO3HABATEIHHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHUKAMH TIPU BBIMTOJTHECHUHU
XUMHUYECKOTO OSKCIEPUMEHTa, MPAKTUYECKONH padOThl IO HCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BENIECTB, peATM3aIMN y4eOHOTO MPOeKTa W (OPMYITHPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B X0
o0cyxkeHust 1 0OMEeHa MHEHUSIMU.
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PerynsiTuBHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS

CaMOCTOSITENIbHO  IUIAHUPOBATh U  OCYIIECTBIISITh CBOK  MO3HABATENIHHYIO
NeATeNbHOCTh, Ompenenss e€ Ield W 3aJadd, KOHTPOJHWpOBaTh U IO Mepe
HEOOXOAUMOCTH KOPPEKTHUPOBATH Mpe/IjIaraeéMblii alTOPUTM JACHCTBUM TIPH BBHITTOJTHEHUHN
y4eOHBIX U MCCIIEI0BATENbCKUX 3a7]a4, BEIOMpaTh Haubosee 3 PeKTUBHBIN CrIOCOO MX
pelieHus ¢ y4€TOM MOJIyYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIIMsIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHS» OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI NPUPOIBI, B POPMHUPOBAHUU
MBIIIUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTU, HEOOXOAUMOMN
JUIS. pEIIeHUs] TMPAKTUYECKUX 3ajJad M JIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U IPUPOAHOM CpENIE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUW, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATa0II1e
MOHATUS (XMMUYECKUI AJIEMEHT, aToM, 3JIEKTPOHHas 000JI0YKa aToma, MOJIeKyJia,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas (dopmyna
(pa3BépHyTas U COKpaIl€HHAas1), MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BEM, YTIIepOAHBIH
ckeleT, (PyHKIMOHAIbHAS TPYIINa, paJuKail, U30MEPHs, U30MEPbI, TOMOJIOTUUECKUH Psij,
TOMOJIOTH, YTJE€BOJOPOAbI, KHUCIOPOI M a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYISIPHBIE COCITMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHuss oprannueckux Bemiects A.M. byTiepoBa, 3aKOH COXpaHEHHS] MACCHI
BEIIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3bIK XUMHHU; MUPOBO33PEHUYECKUE 3HAHNS,
JIe)Kale B OCHOBE NMOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM,
(aKTOJIOTUYECKHE CBEACHUS O CBOWCTBaX, COCTaBe, IMOJIYYCHHMH U O€30MacHOM
UCIOJIB30BaHUM BaXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESITeIbHOCTH YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE NPU3HAKKA TOHSATHUI,
YCTAHABIIMBAaTh WX  B3aWUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE  IOHSTHUSA
MIPU OMMCAHUM COCTAaBA, CTPOCHUS U MPEBPAIICHUN OPraHMYECKUX COCTUHEHUM;

cOPMUPOBAHHOCTh ~ YMEHUW  HCMOJB30BaTh  XUMHUYECKYIO CUMBOJIKY
JUTSI COCTABJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (hopMyIT
OPraHMYECKUX BEIIECTB M YPABHEHHI XUMHYECKUX PEAKUUW, U3rOTAaBIMBATH MOJIEIIH
MOJIEKYJI ~OpPraHMYE€CKMX BEIIECTB JUI WUIIOCTPAlUM HMX XUMHYECKOrO U
MPOCTPAHCTBEHHOT'O CTPOCHMS,

c(hOpPMUPOBAHHOCTh YMEHHMM yCTaHaBIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpraHUYECKUX BEHIECTB M0 UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY KiacCy/TpyIe
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coeiMHEHUN  (YrJI€BOAOPOAbI,  KHUCIOPOJ M  a30TCOJAEpXKAIIUe  COCTUHEHHS,
BBICOKOMOJICKYJIIDHbIE COEAWUHEHHUsI), JaBaTh UM Ha3BaHHUS MO CUCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takxe NpUBOIWUTH TPUBHUAIBHBIE HA3BaHUS OTHAEIIBHBIX
OpPraHUYECKUX BEIIECTB (ITUIICH, MPOMNUIICH, alleTUJIEH, STUJICHIJINKOIIb, TTTUIEPUH, (DEHOI,
dbopmanbaerus, aneranbIerul, MypaBbUHas KHUCIIOTa, YKCYyCHasi KHUCIOTa, OJEHUHOBAs
KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, TITI0K03a, PPyKTO3a, Kpaxmal, EeJUIi0JI03a, MIHUIIHH);

c(hOpMUPOBAHHOCTH YMEHHUSI OMIPEEIATh BUIbI XUMUUECKOHN CBSI3U B OPraHUYECKUX
coeIMHEHUX (OIMHAPHBIEC U KPaTHBIE);

chOPMUPOBAHHOCTh yYMEHUS MPUMEHATh TOJIOKEHHS TEOPUU  CTPOCHUS
oprannueckux BemecTB A.M. BytiepoBa st 0OBSICHEHHS 3aBHCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U
XUMUYECKUE CBOMCTBA TUIMWYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPTaHHUYECKUX
BellleCTB (METaH, 3TaH, 3TUJICH, POMWIEH, alleTuiieH, Oytaauen-1,3, MeTuiOyTaaueH-
1,3, OeH30JI, METaHOJ, 3TAaHOJ, STWJICHIJIMKOJb, TIUIEPUH, (EHOJ, aleTalbJeTH],
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, KpaxMmall, IEJUTI0J03a, aMHUHOYKCYCHas
KHCJIOTA), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HHUMH YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C UCIIOIb30BaHUEM CTPYKTYPHBIX (hOpMYII;

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh HUCTOYHUKH YIJIIEBOJAOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIN Ta3, Yroyib), CIOCOOBI UX MEPEepadOTKU M MPAKTUYECKOE
MIPUMEHEHHUE TPOIYKTOB MepepadOTKH;

c(hopMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIYUCIECHUS IO XUMUUECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU 10
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX  BEIIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUM BIAJI€Th CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYEHUU BEIIECTB U XUMHUYECKHUX
ABJeHUN (HAONIOJEHUE, W3MEpPEHUEe, HKCIEPUMEHT, MOJICIHPOBAHUE), HCIOJIb30BAThH
CUCTEMHBIC XUMUUYECKUE 3HAHUS JJISI MPUHSITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh MpaBuia IMOJIb30BAaHUS XUMHUUYECKOU
MOCy10M 1 1abOpaTOPHBIM 000PYIOBAHUEM, a TAKXKE ITpaBUiIa 0OpaIlleHHsI C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU 110 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW IUJIAHUPOBATb W  BBINOJHATH  XUMHUYECKHUI
AKCHEPUMEHT (TIpEeBpalleHUs OPraHUYECKHX BEIIECTB IPU HArpeBaHUU, MOTYUYCHHE
ATUJIEHA M HM3YyYEHUE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIIMU OPraHUYECKHX BEIECTB,
JeHaTypalus OCJIKOB MPU HArpeBaHWU, IIBETHHIE peakiuu OENKOB) B COOTBETCTBUHU
C MpaBWIAMU TEXHUKU 0€30MaCHOCTU MPU OOpaIlleHUH C BEHIECTBAMU U J1aOOPATOPHBIM
o00opy/nOBaHUEM, MPEJCTABIATh PE3YIbTaThl XMUMHUYECKOrO JKCIIEpUMEHTa B (opme
3alUCU YPAaBHEHUM COOTBETCTBYIOUIUX PEAKIUM U (POPMYITUPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;
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c(hOPMUPOBAHHOCTh ~ yMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XMUMHUYECKYIO
MH(pOpMAIIHNIO, MOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpEJCTBA MAacCCOBOM MH(pOpMaLINH,
WNutepHeT u npyrux);

c(hOpMUPOBAHHOCTH YMEHUH COOJIIOAATh ITpaBUiia YKOJIOTUUECKH 11eJ1eCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM NIESITEIHHOCTH B LIENSAX COXPAHEHUSI CBOETO 370POBbS U
OKpY>Karolel NpUpOTHON Cpebl, OCO3HABATH OMACHOCTH BO3JICUCTBUS HAa IKUBbBIC
OpraHU3MBbI ONPEICIEHHBIX OPTaHUYECKUX BEIECTB, TOHUMAas cMbIci nokasatesns [T/1K,
MOSICHATh HAa MIpUMEpax CIOCOObl YMEHBIIECHUS W MPEIOTBPAICHUS HX BPEIHOTO
BO3/ICMICTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4YaronIuxcsi ¢ OrPaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0pPOBbSI: YMEHUE
NPUMEHSITh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaXx TO3HAHMUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHEMBIX M CIA0OBUIAIIMX OOYYaIONIMXCS: YMEHHE HUCIOIb30BaTh peiabedHO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.

11 KJIACC

[IpenMetHbie pe3ynbTaThl OCBOEHUS Kypca «OOmias M HEOpraHUYecKas XUMUSH
OTpakaroT:

c(popMUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKON COCTABJISAIOIIEH €CTECTBEHHO-
HAy4yHOW KapTUHBI MHUpa, PpOJM XUMHH B T[IO3HAHWU SBJICHUN MPUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYyJIbTYpPbl JUYHOCTH, €€ (DYHKIIMOHATHLHOU TPAMOTHOCTH,
HEOOXOAUMOM ISl PEelIeHHs MPAKTHYECKHX 3aJa4 M SKOJOTHUYECKH 00OCHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBbIO U MIPUPOHOU CpPEJIE;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HaHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATaOIINE
MOHATUSA (XUMHYECKHH DJIEMEHT, aTOM, H30TOM, S-, p-, d- 2JIEKTpOHHBIE OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOIJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENCHb OKHCIICHHUS, XUMHYECKas CBsI3b (KOBaJICHTHAas,
HMOHHAs, MEeTAJNINYECKasi, BOAOPOIHAS ), KpUCTAIUIMYECKas PEIIETKA, TUITBI XUMHUUECKHUX
peaKInii, pacTBOP, ICKTPOJUTHI, HEANEKTPOIUTHI, INEKTPOJUTHIECKAS JUCCOIIHAITIS,
OKHUCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKON pEaKIuu, XUMHUUYECKOE
paBHOBECHE); TEOPHMHM W 3aKOHBI (TEOpHUS IICKTPOJUTHYECKOM IUCCOILMAIINH,
nepuoanuecku 3akoH [[.M. MenneneeBa, 3aKOH COXpPAHEHUSI MACCHI BEIIECTB, 3aKOH
COXpaHEHMS W TIPEBpAIEHUS SHEPTHHU MPH XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CHMBOJMYECKHUN S3bIK XUMHHU, MHPOBO33PEHUYECKHE 3HAHMS, JCXKallie B OCHOBE
MMOHUMaHMUS TPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX SBICHHUH, (DAKTOJIOTHYECKHE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJIYUYEHUH U O€30MIaCHOM HCIIOIb30BaHUN BAKHEUIIINX
HEOPTraHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE NPU3HAKKA TOHSATHUI,
yCTaHaBJIMBAaTh MX  B3aUMOCBSI3b, HCIOJIB30BaTh  COOTBETCTBYIOIIUE  TOHSATHS
MIpY ONMCAaHUM HEOPTAaHWYECKUX BEIIECTB M UX MPEBPAICHUI;
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chOpMUPOBAHHOCTh ~ YMEHUN  HUCIOJB30BaTh  XUMHUUYECKYIO CUMBOJIUKY
JUIsL  COCTaBJIeHHST (OpMyJ BEIIECTB M  yPaBHEHHH XUMHUUYECKUX PEaKIuH,
cucremarnueckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ras, yriaeKuCiblid ra3, aMMHakK, raméHas U3BecCTb,
HeraméHas U3BeCTh, MTUThEBAs Coa, MUPUT U APYTrHUE);

c(hOpPMUPOBAHHOCTh YMEHHUM OMPEAENSITh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX IJIEMEHTOB B COCIMHEHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU CBSI3H
(KoBaJleHTHasi, WOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA) B COEAUHEHUSIX, THUI
KPUCTANTNYECKON PENIETKH KOHKPETHOTO BelIeCTBa (aTOMHasi, MOJIEKYJIsipHasi, HOHHas,
MeTaJIJTNYECKasi), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABJIMBATH MPUHAIJICKHOCTh HEOPTaHUUYECKUX
BEILIECTB MO KX COCTaBYy K OMNPENENEHHOMY KJacCy/Tpynmne COoeAuHEHuu (IpocThie
BEIIECTBA — METAUIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KHUCJIOTHI, aM(OTepHbIE
TUAPOKCUJIBI, COTIN);

c(hOpPMUPOBAHHOCTh YMEHHMU pacKpbIBaTh CMBICI TEPUOJAMYECKOTO  3aKOHA
JI.V1. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 3JIEeMEHTOB 1—4 mepuonoB Ilepmogmyeckoil CHUCTEMBI XUMHUYECKHX
sanemenToB J[.M. MenneneeBa, UCNonb3ys NOHATHUSA «S-, P-, d-3JEKTPOHHBIE OPOUTAIIH,
«QHEPTreTUYECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIWHEHUW MO mepuoaaM M rpynmam llepuoamueckoit
CHUCTEMBI XUMHUYECKHUX 3JieMeHTOB J[.11. MeHneneena;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKHE
CBOMCTBA  HEOPraHWYECKHX  BEIIECTB  PA3IMYHBIX  KIACCOB,  MOATBEPKIATh
CYyIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEXAY HEOPraHMYECKHMMHU  BEIIECTBAMHU
C IOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHI;

c(hOpPMUPOBAHHOCTh YMEHUS  KJIACCUPUUIUPOBATH  XUMUYECKHUE  peaKIuu
M0 Pa3JIMYHBIM NpPHU3HAKAM (YHCIy M COCTaBY pPEArupyloIUX BEHIECTB, TEIJIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTETNEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUM COCTABIATH YPAaBHEHHS PEAKIUN pa3TUYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEaklMil MOHHOTO OOMEHA, YYUThIBas YCIOBUS,
MPU KOTOPBIX 3T PEAKLINU UIYT A0 KOHIIA;

chOPMUPOBAHHOCTh ~ yMEHUM  TPOBOAMUTH  PEAKIUU,  IOJTBEPKIAIOIIHE
Ka4ECTBEHHBI COCTAaB Pa3JIMYHbIX HEOPTAHUYECKUX BEIIECTB, PACTIO3HABATH ONBITHBIM
MMyTEM MOHBI, TPUCYTCTBYIOIIKNE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh ~ yYMEHUW  PACKPHIBATH CYIIHOCTb OKHCJIUTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS AJEKTPOHHOIO OajaHca dTUX
pEeaKuunii;

c(hOPMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
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peaKkinu OT Pa3UYHBIX (HAaKTOPOB; XapaKTepP CMEIIEHUS XUMHUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIITHEro Bo3aencTBus (npuniui Jle llaTtense);

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XHWMHUYECKHE MPOIIECCHI, JICKAIIHNE
B OCHOBE MPOMBIIIJIEHHOTO TMOJMYy4YeHUsI CEpHOM KHUCJIOThl, aMMHaKa, a TakKke
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIUIIAX U SKOJIOTHUYECKUX
mpooOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJUTH BHIYUCICHUS C UCTIOJIb30BAHUEM MOHSATHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPH XMMUUYECKHUX
peaKkIusiX, MacChl BEUIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[MU BELIECTB, TEIJIOBOTO A dekTa
peaKkIuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, MPEBPAIICHHUS U COXPAHEHUS
SHEPIHuH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOJATh MpaBUja IMOJb30BAHUS XUMHUYECKOU
MOCy1I0M 1 1abopaTOPHBIM 000PYIOBAHUEM, a TAKXKE ITPaBUiIa OOpaIlleHHsI C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSAMH I10 BHIMOJHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUIAHUPOBATH U BBIMNOJHIATH  XUMHUYECKUHU
AKCHEPUMEHT (pa3fioKEHUE TMepoKCHAa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTropa,
ompenesieHne CpeAbl PaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO HHAMKATOPA,
BIIMSTHUE PA3NINYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUUYECKON PEaKINH, PEaKIMd MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKINu Ha Ccyib(dar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH
aMMOHHUS, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «MeTtamnb» u « Hemeranby)
B COOTBETCTBUM C MPAaBUJIAMH TEXHUKH 0€30MaCHOCTH MPH 0OpaIlIeHUHU C BEIIECTBAMU U
71a00paTOPHBIM o0opynoBaHuEM, NpEACTaBIATh  pPE3yJbTaThl  XUMHUUYECKOTO
KcepuMeHTa B (opMe 3amuch YpPaBHEHUM COOTBETCTBYIOIIMX pEaKIuil U
(bopmyIHpOBaTH BEIBOJBI HA OCHOBE 3TUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aQHAJIU3UPOBATH  XUMHUYECKYIO
uHpopMaIMIO, TMOJy4YaeMyr U3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, UHTepHET U apyrux);

c(hOpMUPOBAHHOCTh YMEHUMN COOIIOATh MPABUIIA SKOJIOTHMYECKH 11€JIECO00Pa3HOTr0
MOBEJICHUS B OBITY U TPYJOBOM NESITEIHHOCTH B LIEJISIX COXPAHEHUS! CBOETO 3/I0POBbS U
OKpY’Karolel NpUPOJHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCUCTBUS HA >KUBBIC
OpraHU3MbI OMpEeNEHHBIX BEIIECTB, MOHMMas cMmbIca mokasatens I[IJIK, moscHATH
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAIICHUs UX BPEIHOTO BO3ACHCTBUS
Ha OpraHu3M YeJIOBEKa;

JUIsi O0ydYaroluXxcsi C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: yMEHUE
NPUMEHITh 3HAHUS OO0 OCHOBHBIX JIOCTYINHBIX METOJaXx TO3HAHMUS BEHIECTB U
XAMHAYECKHX SIBJICHUH;

JUISL CHEMBIX M CIA0OBUIAIIMX OOYUYaIOIIMXCS: YMEHHE HUCIOIb30BaTh peiabedHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HanmenoBaunue
No KonnuectBo OCHOBHEIE BUJBI IEITENbHOCTHA
pas3esioB U TEM [IporpammHoOe coaepskanue
n/n 4acoB oOyyJaronmxcs

y4eOHOT0 nmpeameTa

Pa3nea 1. Teopernyeckue 0OCHOBBI OPraHM4YeCKON XUMHUM

1.1

[Ipeamer
OpPraHUYECKON XUMMUHU.
Teopus cTpoeHus
OPTraHUYECKUX
COEIMHEHUN

A.M. bytneposa

3

[IpenmeT opraHM4EeCKON XUMUU:

€€ BOBHUKHOBEHHUE, Pa3BUTHE U
3HAYEHHE B MOJIYYCHUU HOBBIX BEILIECTB
Y MaTepuanoB. Teopus cTpoeHust
OpPraHUYECKUX COCTUHEHUHN

A.M. bytneposa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTypHbI€ POPMYIIBI
OpraHuYeCcKuX BeecTB. [ omoiorus,
n3omepusa. XUMHYECKAs CBSI3b

B OPTaHUYECKUX COEUHEHUSX: KPATHbIE
CBSI3H, G- U T-CBSI3U.

[IpencraBnenue o kiaccupuranu
oprann4eckux peniects. Homenkiarypa
OpPraHUYECKUX COCTUHEHUHN
(cucrteMarnueckas) U TPUBUAJIbHbBIC
Ha3BaHUS BaXHEUIINX MMPEICTABUTENEH
KJIACCOB OPTaHUYECKUX BEIIECTB.
JKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHHSI BelleCTB U UX MpeBpallleHui:

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUM (BBIABIISATH UX XapaKTePHbIC
MPU3HAKN), yCTAaHABIUBAThH UX
B3aUMOCBS3b.

[IprMeEHSTh TON0KEHUS TEOPUU
CTPOEHHUS OPTaHNUYECKUX BEIIECTB

A. M. bytnepoBa i 00bsICHEHHS
3aBHCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIS1 COCTABJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaléHHon) GopMyJ1 OpraHUYECKUX
BEIIECTB.

Onpenenste BUABI XUMUYECKOUN CBSI3U
(oMHapHBIE, KPATHHIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpsIiBaTh poJib OPraHNYECKON XUMUAU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpasiamu
OpPraHUYECKUX BEIIECTB U MaTepHaIaMU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHHUIO
OpPraHUYECKUX BEIIECTB MTPU HArpeBaHUU
(m1aBneHue, oOyIrIMBaHUE U TOPEHHUE).

e JlaGopaTtopHBbIE OMBITHI:

— MOJIETMPOBAHUE MOJICKYJT
OpPraHUYECKUX BEIIECTB

3HaYe€HUE B )KMU3HHU YeJIOBEKa,
WJUTIOCTPUPOBATH CBSI3h C APYTUMHU
HayKaMH.

HaOmromaTe 1 onmuceIBaTh
JEMOHCTPAIIMOHHBIC OIBITHI; IIPOBOIUTH
Y OTIMCHIBATH J1JA0OPATOPHBIE OMBITHI U
MpakTU4eCcKre paboThl

Hroro no pazueny

Pa3nea 2. YrieBoaopoanbl

2.1 | IlpenenbHbIC AJKaHBI: COCTaB U CTPOCHUE,
YIIIEBOIOPOIBI — TOMOJIOTUYECKUN psAll. MeTaH U 3TaH —
aJTKaHbI MPOCTEHUIINE TTPEACTABUTENIN AJTKAHOB:

COCTaB, XUMHUYECKOE CTPOCHUE,
bu3nUecKre U XMMUUECKHE CBOMCTBA
(peakuuu 3aMeIleHHs] U TOPEHUs ),
HaXO0XJCHUE B IPUPOJE, OIYUYCHUE U
MIPUMEHEHHE

2.2 | HenpenenbHbIe AJIKEHBI: COCTaB U CTPOCHUE,
YIJIEBOAOPOIBI: TOMOJIOTHUYECKUH psil. DTUIICH —

aJIKCHBI, aJIKaTUCHBI,
AJIKMHBI

MPOCTEUIITUH MPEICTABUTEh AJTKCHOB:
COCTaB, XUMHUYECKOE CTPOCHUE,
bu3nYecKre 1 XUMUYECKHE CBOMCTBA
(peaxkuuu ruIpupoBaHUs,
raJIOTCHUPOBAHUS, THIPATAIIH,

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATHUH (BBIABIATHh UX XapaKTEPHBIE
MPU3HAKU), YCTAHABIUBATh UX
B3aUMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOIIUE MMOHITUSA

IIPY ONIMCAHUU COCTABA, CTPOEHUS U
MPEBPAILICHUN OPTraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalEHHON) GOpMyJT OpraHUuYECKUX
BEILIECTB.

YcranaBnuBaTh NPUHAMLIECKHOCTD
BEILIECTB K OMPEAECIEHHOMY KIIACCY
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OKHUCJICHUS U TTOJIUMEPHU3AIINHN )
HaxO0XJICHUE B IPUPOJIE, TOIYyUYEHUE U
MIpUMEHEHHE.

Ankanuensl: OyragueH-1,3 u
MeTuiOyTagaueH- 1,3, xumuueckoe
CTpPOEHHUE, PEAKIIUsl MOJUMEPHU3AIINH,
MpUMEHEHUE (I CUHTE3a
MIPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U PE3UHBI).

AJIKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHYECKUU PSIJI.
A1neTuieH — mpoCTeNIunii
Mpe/ICTaBUTENIh ATKMHOB: COCTAaB,
XHMHYECKOE CTpOCHHUE, (PU3NUECKUE U
XHMHYECKHEe CBOMCTBA (peakiuu
TUAPUPOBAHMS, TAJTOTCHUPOBAHUS,
TUpaTali TOPEHUS ), HaX0XKICHUE

B IIPUPO/IC, MTOTYyUYECHHUE U IPUMEHEHUE

2.3

ApomMarudeckue
YIJIEBOAOPOIbI

ApeHbl: 6€H30J1 U TOJIYO0J], COCTAB,
XUMHUYECKOE CTPOCHUE MOJICKYT,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA
(peakiiu raJoreHUPOBAHUS U
HUTPOBAHWS ), IOTYUEHUE

U mpuMeHenue. Biausinue OeHzona

Ha OpPTaHMW3M 4YelloBeka. | eHeTnueckas
CBSI3b YTJIEBOJOPOIOB

YTJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHUIO, Ha3bIBaTh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYPE;
MIPHUBOJIUTH TPUBHUATbHBIC HA3BAHUS
OTACIBHBIX TIPEJCTaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensaTe BUAbI XUMHUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJ0POJIOB;
XapaKTEepPU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBaJICHTHOM CBS3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuUMeHeHHEe, GPU3NYECKUE U
XUMHWYECKHE CBOMCTBA, BaXKHEHUIITHE
CIOCOOBI MOTYUYEHHS] TUITUYHBIX
MpEeICTaBUTENICH pa3IMYHBIX KJIACCOB
YTJIEBOJIOPO/IOB (METaHa, 3TaHa,
ATUJIEHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30:1a, TOJyoJ1a).

BBISIBISTE T€HETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIAMU U TIOATBEPKAATH €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUECKUX
pEaKuM C UCIOJIb30BAHUEM

CTPYKTYPHBIX (HOPMYIL.
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[Ipuponuslie
VUCTOYHUKHU
YTJIEBOJIOPOJIOB M HX
nepepaboTka

[Ipuponnsiii ra3. [lomyTHbIe HEPTAHBIE
ra3el. He1h 1 €€ npoucxoxaeHue.
Cnoco6s1 nepepaboTku HEDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM,
katanutuaeckuil). [IpoayKTh
nepepaboTku HeTH, X TPUMEHEHNE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHHbI yroiabs 1 IpOoyKThI €T0
nepepaboTKH.

IKCIEePUMEHTAIBHbIE METObI
U3y4YeHUs BelecTB

U VX NIpeBpallleHuIi:

e JlemoHCTpanuu:

— kosuiekuun «Heptb» u «Yronby;

— BugeodparmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTtopHBbIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIEHNE yriepoaa
Y BOJOpOJa B OPraHUYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ oOpasiamu
MJIaCTMAacCC, KayuyyKOB U PE3UHBI;

— MOJICIUPOBAHUE MOJIEKYJ
YIJIEBOJIOPOIOB U
raJIOr€HOMPOU3BOTHBIX.

e [IpakTuyeckue pabOThI:

Ne 1. ITomydenue 3TriieHa U U3y4eHUE
€ro CBOKCTB.

XapaKkTepu30BaTh UCTOUHUKHU
YTJIEBOJIOPOIHOTO ChIPbs (HEPTH,
MPUPOJIHBIN Ta3, yrojb), CIOCOOBI UX
nepepadOTKU 1 MPAKTUUECKOE
MPUMEHEHHE TOJIy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HaOII0/ICHUE U ONUCAHUE XUMUYECKOTO
AKCcIepUMeHTa (J1abOpaTOPHBIE OMBITHI U
MpaKkTUYECKUE PabOThI).

CnenoBath npaBujiIaM 0€30MaCHOU
paboThl B 1abopatopuu

IIPU UCIIOJIL30BAHUU XUMUYECKOU
NOCYIbl U 000PYAOBaHUS, a TAKKE
npaBuiiaM oOpaleHust C BEeIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLIUSIMU
BBITIOJTHEHUS 1a00PAaTOPHBIX OMBITOB U
MPaKTUYECKUX pabOT MO MOTYUYESHUIO U
W3YUYEHHUIO OPTAaHUYECKUX BEIIECTB.
[IpencraBisiTh pe3ynbTaThl
AKCIEPUMEHTA B (OpME 3aMncu
YPaBHEHU COOTBETCTBYIOLINUX PEAKIIUN
U JieaTh BBIBOJIBI HA KX OCHOBE.
[IpoBOAUTH BEIYUCIIEHUS

JUTSL OTIPEIeTICHHS] MOJICKYJISIPHOM
(dbopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPAaBHEHUIO XUMUUECKOMN pPEaKIIUH.
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e PacuérHble 3a1a4u:

— OIPEAECICHUE MOJIEKYIIAPHOU
(opMyJIbl OPraHMYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX DJIEMEHTOB;

— Pacy€Thl 10 YPAaBHEHUIO XUMUYECKOU
peakuuu

CaMoOCTOATENBHO MIJIAHUPOBATH U
OCYIIECTBJIATH CBOIO II03HABATEIBHY IO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON yueOHOI
NEATEIBHOCTH

Hroro no pazuneny

13

Paznen 3. Kucjopoacoaepskamnue opranuyeckue coeuHeHMsl

3.1

Crnuptsl. DeHo

3

[IpenenbHbBIE OJHOATOMHBIE CITUPTHI:
METAHOJI M 3TAHOJI, XHMHUYECKOE
cTpoeHue, Pu3MIecKue 1 XUMUUECKUE
CBOMCTBA (pEaKINH C aKTUBHBIMHU
METaJlJIaMH, TaJJOT€HOBOJOPOAaMH,
ropeHue), npuMeHenune. Bomopoanas
CBs3b. ODU3NOTOTUUECKOE NIEUCTBUE
METAHOJIa ¥ ATaHOJIa Ha OpraHu3M
YeJI0BEKa.

MHOroaToMHbBIE CITUPTHI: STUJICHTJIMKOJIb
Y TJULEPUH, XUMHUYECKOE CTPOCHHUE,
dbu3nUecKre U XMMUYECKUE CBOMCTBA
(B3aMMOJICMCTBHE CO IICTOYHBIMHU
METaJlJIaMH, KAYeCTBEHHAS PEAKIIMS
Ha MHOTOAQTOMHBIE CITUPTHI).
DOU3NOJIOTUIECKOE JIEMCTBUE

Ha OpraHu3Mm 4esjoBeka. [ [pumenenue
TJIMIEPHUHA ¥ ATUJICHTJIUKOJIS.

PackpbIBaTh CMBICT N3y4aeMBbIX
MOHATHUH (BBIABISATHh UX XapaKTEPHBIE
MPU3HAKU), YCTAaHABIMBATh UX
B3aUMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOIIUE MMOHITUSA

IIPY ONIMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPTraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaléHHON) (opMyJ1 OpraHUYECKUX
BEILIECTB.

YcranaBnuBaTh NPUHAMLIECKHOCTD
BEILIECTB K OMPENEICHHOMY KJIacCy
10 COCTaBY U CTPOEHHIO, HA3bIBaTh UX
10 CUCTEMAaTUYECKOM HOMEHKJIIATYpE;
MIPUBOJUTH TPUBUAJIbHBIC HA3BAHUS
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®enon. CTpoeHUE MOJIEKYIIBI,
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA
¢dbenona. TokcuuHOCTh (peHOIIA, €ro
(buU3UOTOruYeCcKoe ACHCTBHE

Ha OpraHu3M 4venoBeka. [I[puMenenue
dhenoma

3.2

AJbJeTubI.
KapOoHOBBIE KHCITOTHI.
Cnoxuble 3QuUpsI

Anbneruasl: GopMaIbaerua u
alneTaabJeru, XuMIU4ecKoe CTPOCHHE,
dbuznYecKre 1 XUMUYECKHE CBONCTBA
(peakuuu OKUCICHUS! U BOCCTAHOBJICHUSI,
KaueCTBEHHbIC PEAKIUN), TIOJIyYEHUE U
MIPUMEHEHHUE.

OIHOOCHOBHBIE PEAETbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHast
KHCJIOTA, XUMUYECKOE CTPOCHHUE,
dbu3nYecKre 1 XMMUYECKHE CBONCTBA
(oOuue cBOMCTBA KUCIIOT, PEaKIIUs
TepUdUKALINN), TIOTyYSHUE U
npuMenenue. CTeapuHOBas U OJICMHOBAs
KHUCJIOTHI KaK IIPEJACTaBUTENN BBICIIUX
KapOOHOBBIX KUCIOT. MbL1a Kak COJu
BBICIIUX KapOOHOBBIX KUCJIOT, UX
MOIOLIEE ICUCTBHE.

CnoxHble 3QUpPhI KaK TPOU3BOJIHBIC
KapOOHOBBIX KUCTOT. ['uaponu3
CJOKHBIX 3QupoB. JKupsl kak

OTACIBHBIX TIPEACTaBUTEIICH
KHCJIOPOJICOCPKAIINX COCTUHEHH.
XapakTepu3oBaTh COCTAaB, CTPOCHHUE,
npUMeHeHHe, GPU3NYECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIIHE
CIOCOOBI MOTYUYEHHS] TUTUYHBIX
MIpEJICTaBUTENICH pa3IMYHBIX KJIACCOB
KUCJIOPOJCOIEpKAIUX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TIUIIEPUHA,
dbenomna, popmanpaeruaa,
aLeTalIbJeruaa, yKCyCHON KUCIIOTHI,
TJTIOKO3BI, Caxapo3bl, KpaxMaia,
[EJUTIOJI03b1); BBISIBISITh TEHETUYECKYIO
CBSI3b MEXKJly HUMU U IOATBEPKAATh €&
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUECKUX
pEaKuy ¢ UCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIL.

OnuceIBaTh COCTAB, XUMHUUYECKOE
CTPOEHHUE U IPUMEHEHHE KUPOB,
XapaKTepPHU30BaTh UX 3HAUYCHHUE

TS SKU3HEIeI TEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3/IEUCTBUS
Ha KUBBIE OPTaHU3MBI OTIPEACICHHBIX
OPTaHUYECKHUX BEIECTB, MOSCHSTH

Ha IpUMepax CrocoO0bl YMEHBIIIECHUS
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MPOU3BOIHBIE TNIMIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['uaponus3 ;xupos

3.3

YriaeBoasl

VYrneBoabl: cocTaB, Kiaaccupukarus
yTJI€BOAOB (MOHO-, TU- U
nosrcaxapubl). ['moko3a —
MPOCTEUIINN MOHOCAXapua:
O0COOEHHOCTH CTPOCHHMS MOJIEKYJIbI,
bu3nYecKue U XUMUIECKHE CBOMCTBA
TJIFOKO3BI (B3aUMO/ICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctaHoBIIeHUE, OpOKEHHUE
TJIFOKO3BI), HAX0XKICHUE B MMPUPOJIE,
MPUMEHEHUE TIFOKO3bI, ONOJIOTHIECKas
POJIb B KU3HEICATSILHOCTH OPraHN3Ma
yenoBeka. Porocunrte3. pykrosza Kak
M30MED TITHOKO3BI.

Caxapo3za — IpeICTaBUTEIb
JMCaxapuaoB, THAPOIN3 Caxapo3bl,
HAXOXJCHUE B IPUPOJIC ¥ PUMEHEHHE.
Kpaxman u nemirono3a kak mpupoIHbIe
MOJINMEPHI: CTPOSHUE Kpaxmalia u
TEJUTFOJIO3b, PU3HUECKHIE U XUMUIECCKUE
CBOMCTBA KpaxMmaJsia (TUIpOoIu3,
KaueCTBEHHAs PEAKIUS C UOJOM).
JKCNepuMeHTATbHbIE METOIbI
U3y4YeHHs BellleCTB U UX MpeBpallleHuii:

U TIPEJOTBPAICHUS UX BPETHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HAOII0/ICHUE U ONUCAHUE XUMUYECKOTO
AKcTepuMeHTa (J1JabopaTOpHbBIE ONBITHI U
MpaKTUYECKUE PabOThI).

CnenoBaTh mpaBuiaM 0€30MmacHOM
paboThl B 1abopatopuu

IIPU UCIIOJIL30BAHUU XUMUYECKOU
NOCYIbl U 000PYAOBaHUS, a TAKKE
npaBuiiaM oOpalleHus C BelecTBaMu

B COOTBETCTBUU C UHCTPYKIHSIMU
BBITIOJTHEHUSI J1TA0OPAaTOPHBIX OMBITOB

U IPaKTUYECKUX pabOT MO MOIYUYECHUIO
U U3YUYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBiasiTh pe3ynbTaThl
SKCIEPUMEHTA B (OpME 3aMicu
YPaBHEHUI COOTBETCTBYIOIINX PEAKIUN
U JIeJaTh BBIBOJIbI HA KX OCHOBE.
[IpoBOAUTH BEIYUCIIEHUS

JUTSL OTIPEICTICHHS] MOJICKYJISIPHOM
(dbopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPAaBHEHUIO XUMUYECKON PEaKIINu.
CaMOCTOATENBHO NIJIAHUPOBATh U
OCYILIECTBIISITH CBOIO TTO3HABATEILHYIO
NEeATEeNbHOCTh; MPUHUMATh aKTUBHOE
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e JlaGopaTtopHBbIE OMBITHI:

— TOpEHUE CIUPTOB;

— B3aUMOJICHCTBUE TIUIEPUHA

¢ runpokcuaom meau(1l);

— Ka4eCTBEHHBIC PEAKIIUU aJThICTHIOB
(OKHCIIEHHEe aMMHAYHBIM PACTBOPOM
OKcHIa cepedpa U THIPOKCUIOM
menu(Il));

— B3aUMOJIEMCTBUE Kpaxmalia C UOJIOM.
e [IpakTuyeckue paboThI:

Ne 2. CBolicTBa pacTBOpa yKCyCHOMU
KHCITOTHI.

e Pacu€THbl€ 3a/1a4M:

— OINPENENICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOrO BEIIECTBA
IO MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX DJIEMEHTOB U TI0 Macce
(o0BeMy) IPOJIYKTOB CTOPaHUs;

— pacy€ThI IO YPABHEHUIO XUMHUYECKOM
peakiuu

y4acTHE B IPyNNoBOi yueOHOH
NEATEIBHOCTH

Hroro no pazueny

13

Pa3znen 4. A30Tc0nep>1camne OPraHn4€CKHE COCANHCHUA

4.1

AMUHBI.
AMUHOKUCJIIOTEI.
benxu

3

AMUHBI: METUJIAMUH — MIPOCTEUILINI
MPEICTABUTENIb aMUHOB: COCTAB,
XUMHUUYECKOE CTpoeHue, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKIuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHSATUN (BBISBIISITH X XapaKTepPHbIE
MPU3HAKU), YCTAaHABIUBAThH UX
B3aUMOCBSI3b, HCII0JIb30BaTh
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C KUCTIOTaMU U TOPEHUS ), HaX0XKICHUE
B MPUPOJI€. AMUHOKHUCIIOTHI KaK

aM(poTepHbIE OPTaHUYECKUE COCTUHCHHUS.

dusnyecKue U XMMHYECKHE CBOMCTBA
aMUHOKUCJOT (Ha MIpUMepe TIIUINHA).
buonorudeckoe 3HaueHrEe aMUHOKHUCIIOT.
CuHTE3 NenTUaOB.

benku kak mpupoiHbIE TOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa 0enkoB. XUMUUYECKUE
CBOMCTBa OEJIKOB: TUAPOIIU3,
JIeHaTypalus, KaueCTBEHHbIE PEeaKIuu
Ha OeJKH.

JKCIePUMEHTAIbHbIE METOIbI
U3y4eHUsI BellleCTB U UX MpeBPalleHnii:
e JlemoHCTpanuu:

— JieHaTypalus OeJIKOB IPU HArPEBaHUU;
— I[BETHBIE PeaKklnu OEJIKOB

COOTBETCTBYIOIINE MOHITHUS
IIPY ONIMCAHUHU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHUYECKUX
COEIMHECHUM.

Hcnonb30BaTh XUMUYECKYIO0 CUMBOJIUKY
JUISl COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaléHHOn) (opMyJ1 OpraHUYECKUX
BEIIIECTB.

OnpenensaTs NPUHAAIC)KHOCTD BEIIESCTB
K OIpeJIEIEHHOMY KJIaCCYy MO COCTaBYy U
CTPOEHHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOU HOMEHKIIATYPE;
MIPHUBOJIUTH TPUBHUAJIbHBIC HA3BAHUS
OTACIBHBIX TIPECTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuUMeHeHHe, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIIHE
CIOCOOBI MOTYUYEHHS] TUTUYHBIX
MpeICTaBUTENICH a30TCOIepKAIINX
COeMHEeHUN (MEeTUIaMHHA, TJIMIMHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; TTOSICHATH
Ha NMpUMepax 3HaYeHHe O0EIIKOB

JIJIs OpraHu3Ma YeJI0BeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — HA0JII01aTh U
ONMUCHIBATH JEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CaMOCTOATENBHO MJIAHUPOBATH U
OCYIIECTBJIATH CBOIO II03HABATEIBHY IO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON yueOHOMI
NEATEIBHOCTH

Hroro no pazuneny

3

Pa3zneu. S. BBICOKOMOJIeKy.]ISIprIe coeANHCHUA

5.1

ITimactmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE TTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3ALUHU, CPEIHSIS
MoOJIeKyJIsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUH — MOJIMMEPU3ALUS U
MTOJIUKOHAEHCALTUSL.

[1nacTMacchl (HOJUITUIIEH,
MTOJUIIPOITWIICH, TOJUBUHUIXJIOPHU/I,
nonucTupod). Hatypanibuslii u
CUHTETUYECKUE KayUyKH
(OyTaaMeHOBBIN, XJTOPOIPEHOBBIN U
M30MPEHOBBIN). BosokHa: HaTypalbHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Brnanetrs nzydyaeMbIMU XUMHUECKUMHU
MOHATHUSMH: PACKPBIBATH CMBICT
U3Yy4aeMbIX MOHSATUN U IPUMEHSTh 3TU
MOHSATHS MPU OMMMCAHUHU COCTaBa 1
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OPTaHUYECKHUX BEIECTB,

17151 00OBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO0 CUMBOJIUKY
JUISl COCTaBIICHUSI CTPYKTYPHBIX (HOpMYyIT
BEIIECTB U YPABHEHUIN PEAKLIUHN
MOJTUMEPH3AINHU U TTOJUKOHICHCAITUH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee paclpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHUECKHUE (KalpoH U
JIaBCaH).

JKCNepuMeHTATbHbIE METOIbI
U3y4YeHHs BellleCTB M UX MpeBpallleHuii:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpasiamMu
MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IacTMacC, KaydyKoB

B Pa3JIMYHBIX OTPACIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — HAOII0AaTh U
ONKUCHIBATh JIE€MOHCTPALIMOHHBIN
3KCIIEPUMEHT

Hroro no pazuneny 2
OBLLEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

No
m\o

HaumenoBanue
pa3ziesioB U TeM
y4eOHOro npeaMera

KonnuectBo
JacoB

[IporpammHoOe conepxranue

OCHOBHBIE BUIBI ACATEIHPHOCTH
oOyyaromumxcs

Pa3nea 1. Teopernueckue oc

HOBbI XUMHUH

1.1

CtpoeHune aTOMOB.
[Tepnoanuecknit
3aKOH U
[Tepnognueckas
CUCTEMa XUMHYECKHUX
3JIEMEHTOB

J.1. MenneneeBa

3

Xumuueckunii snemeHt. Atom. Cocras
aToOMa, U30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHUYECKUE YPOBHH,
MOAYPOBHHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenThl. OCOOEHHOCTH
pacnpeneneHus IEKTPOHOB

10 OpOUTAISIM B aTOMaX MaJibIX U
OOJIBIIKUX MEPUOJIOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB.
[lepuoanyeckuii 3aK0H U
[Iepronnueckas cucreMa XuMHYECKUX
anemenToB 1. . MenneneeBa. CBsi3b
MEPUOIMYECKOTO 3aKOHA U
[Teproan4eckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW T€OPHUEH
CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEIECTB MO TPYyIIaM 1
MepUoJIaM. 3JHAYEHUE NTEPUOIUYECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATUM (BBISBIISTH UX XapaKTEPHbBIC
MPU3HAKN), yCTAaHABIUBAThH UX
B3aHMOCBSI3b.

PackpbIBaTh CMBICII IEPUOIAYECKOTO
3akoHa /[. 1. MenaeneeBa n
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIONIYIO,
OOBSACHUTENBHYIO U IPOTHOCTUYECKYIO
GyHKUIUU.

XapakTepu30oBaTh FIEKTPOHHOE
CTPOEHHE ATOMOB XMMHUUYECKHUX
AJEMEHTOB |—4 nepruonoB, HCIOJIB3Ys
MOHSATHUS S-, p-, d-3TEKTPOHHBIE
opOuTanu, YHEPreTUIeCKrue ypOBHHU.
OOBSACHITH 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COEUHEHUN

10 EPUOAaM U rpynmnam
[Tepnoarueckoi CUCTEMBI

. . Menneneera
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sanemeHToB JI.1. MennaeneeBa

B Pa3BUTUU HAYKHU.
IKCIEePUMEHTAIbHbIE METOIbI
HU3y4YeHHsI BeLeCTB U UX MpeBpallleHU:
e JleMOHCTpauuu:

Buasr Tabmun «Ilepuognueckas cuctema
XUMHUYECKHUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHoroo6pa3zue
BEILIECTB

CtpoeHue BemecTBa. XUMUYECKAs CBS3b.

Buapl (koBasieHTHas: HETOJSIPHAS U
MOJIsIpHAs, MOHHAS, METAJIIInYecKas) u
MEXaHHU3MbI 00pa30BaHUSI XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIeNTOpHBIN). BomopoaHas cBs3b.
BanenTtHOCTS.
DIIEKTPOOTPULATENIBHOCTh. CTENEHb
okucnenus. KaTHOHBI M aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHS.

3aKOH MOCTOSIHCTBA COCTaBa BEUIECTBA.
Tunel KpUCTATIMYECKUX PEIIETOK U
CBOICTBA BELIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonnuecTBeHHBIE
XapaKTEepUCTUKU PACTBOPOB (MaccoBas
JIOJIsl BEIIIECTBA B pacTBOPE).

PackpbiBaTh CMBICT U3YYaE€MbIX
MOHATHUH (BBIICTATH UX XapaKTEepPHbIS
MIPU3HAKHW) U IPUMEHSTH 3TU MMOHATHS
MIPY OMUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, I OOBICHCHHUS OTICIIHbHBIX
(aKTOB U SIBJIICHU.

Onpenenars BUAbI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHO,
METaJTUYECKOU, BOAOPOIHOMN)

B COEJIMHEHUSX; TUI KPUCTALTHIYECKOU
PELIETKN KOHKPETHOTO BENIECTBA.
OrnpenensTh BAJICHTHOCTh U CTETICHD
OKHCJICHHUS XUMHUYECKUX AJIEMCHTOB

B COCJIMHEHUSX PA3IMIHOTO COCTARBA.
[IpoBOIUTH BEIYMCIICHUS

C MCIIOJIb30BAaHUEM MOHSATHS «MaCCOBas
JIOJIS1 BEIIECTBA B PACTBOPEY.

Bnaners u3ydaeMbIMu XUMUYECKUMU
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Knaccudukarus HeopraHm4eCcKux
coenqunenuid. HomeHnknatypa
HEOPraHWYECKUX BEIIECTB.
IKCIEePUMEHTAIbHbIE METOIbI
HU3y4YeHHsI BELeCTB U UX MpeBpallleHU:
e JlemoHCTpanuu:

— MOJICJIM KPUCTAIUIMYECKUX PEIICTOK.
e Pacu€THrle 3a1a4u:

— pacyeThl C UCMOJb30BAHUEM MOHATHUS
«MaccoBasi J0JIs1 PACTBOPEHHOTO
BEIIICCTBAY

1.3

XUMUUYECKHUE
peaKkunu

Xumunyeckas peakuusi. Knaccudukarus
XUMHYECKUX PEAKIIUN B HEOPTAHUYECKOMN
Y OPraHWYECKOW XUMUU. 3aKOH
COXPAaHEHHS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U MPEBPALICHUS IHEPTUU
MPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakunu, €€ 3aBUCUMOCTb

OT pa3nuuHbIX pakTopoB. OOpaTuMbIe
peakuu. XMMHUYECKOE PAaBHOBECHE.
@aKTOPHI, BIUSAIOIIME HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.

[Tpunuun Jle [larense.
DIIEKTPOTUTHYECKAS TUCCOIUALIUSL.
CunbHbIe U ciadble 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTIas,
HEWTpaybHas, meoyHas. BogopoaHsiit

MOHSATUSMU.
OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN pEaKIiu OT Pa3InIHBIX
(haxKToOpOB.

OmnpenensaTe XapakTep CMEIICHUS
XUMHUYECKOTO pPaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Bo3aeiicTBus (mpunuun Jle [llarenke).
CocTaBisiTh ypaBHEHUS PEaAKITUH
Pa3TUYHBIX THIIOB; MOJHBIC U
COKpAILIEHHBIE YPABHEHUSI peaKIUi
MOHHOTO OOMEHA, yUUTHIBAs yCIIOBUS,
TIPY KOTOPBIX 3TH PEAKIHH HITYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — TIPOBEJICHUE,
HAOJIFOICHNE U OTICAaHNE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUYECKUE
paboThI): TIO OIIPEACTICHHUIO CPEIbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIUSHUIO Pa3TMIHBIX
(haKTOPOB HAa CKOPOCThH PEAKIIHIA.
CrnenoBaTh MpaBwIaM MOJTH30BAHUS
XUMUYECKOH MOCY 10 1 1a00paTOPHBIM
000py10BaHUEM.

[TpencTaBisiTh pe3yabTaThI
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nokasatenb (pH) pactBopa. Peakiun
MOHHOTO 0OMEHA B OPraHUYeCKOu U
HEOPraHWYECKON XUMMUHU.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
peakiuu. [Tonsitue 06 35ekTpoIn3e
pPACILIAaBOB U PACTBOPOB COJIEH.
[Ipumenenune anekTponusa.
JKCIEePUMEHTAIbHbIE METObI

NU3yYCHHUs BEIIECTB U UX npeBpameHnﬁ:

e JlemoHCTpanuu:

— Pa3NIoKEHUE MEPOKCHIA BOJAOPOIA
B IIPUCYTCTBUU KaTaau3aTopa.

e JlabopaTopHbIE OMBITHI:

— MPOBEICHUE PEAKLIIUI HUOHHOTO
00OMeHa,;

— ONPENEITICHUE CPEABI PACTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO
WHAUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnustaue pa3nudHbiX pakTopoB
Ha CKOPOCTh XUMHYECKOW PEAKIINH.
e Pacu€THblC 3a1a4M:

— PacCydYCThI IO YPABHCHUAM XUMHYCCKNX

peakuui, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI

XHMHYECKOTO IKCIIEpUMEHTA B (hopMe
3aMiCH YPaBHEHUI COOTBETCTBYIOITUX
peakIuii ¥ JAenaTh BEIBOJLI HA MX
OCHOBE.

[TpoBOANTH BEIYUCIICHUS

10 YPaBHEHUSM XUMHUUYECKUX PEAKIIUH,
B TOM YHCJIC TCPMOXHUMHYCCKHE
PACUETHI

Hroro no pazuneny

13
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Paznen 2. Heopranuveckasi XuMus

2.1 | Meramisl

6

Meramnel. [Tonoxenne meraninos

B [lepronueckon CUCTEME XUMUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOEHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB
MeTtaiioB. O0mue Gpuznueckrue CBOUCTBA
MeTaioB. [IpuMeHeHune MeTaaion

B OBITY, pupoje U TexHuke. CriaBbl
METAJUIOB. DJIIEKTPOXUMHUYECKHUM P
HanpsbKeHui MetauioB. O01ue crnocoObl
noixy4deHus metamnoB. Kopposus
MeTaimoB. CocoObl 3alUThI

OT KOPPO3HUH.

OO01ast xapakTepruCcTHKa METAJIIIOB
rinaBHbIX noArpyni ([A-rpynma,
[TA-rpynmna) Ilepronuueckoil cucTemsl
XAMHUYECKHUX JIEMEHTOB. AJTFOMUHUIA.
AmdoTepHbIe CBOMCTBA OKCUA U
TUAPOKCHUIA ATFOMUHUSL.

OO01ast XapaKTepUCTHKA METAJIOB
no6ounbIx noarpynn (b-rpymi)
[leproauyeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB: M€Jlb, IIUHK, XPOM, JKEJI€30.
Baxneiue coeJuHEHNs] METAJIOB
(OKCHIBI, TUIPOKCHUIBI, COJTH).
JKCIEePUMEHTAIbHbIE METObI
U3y4YeHUsI BellleCTB U UX MpeBpalleHuii:

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUM (BBIAEATH UX XapaKTEPHBIC
MPU3HAKU) U IPUMEHSThH 3TU MOHSATHUS
IIPY OMUCAHUH COCTaBA U CTPOCHUSA
BEILIECTB, JIJIs OOBSICHEHUS OTACIIbHBIX
(aKTOB U SIBJIICHU.

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB —
METAJIOB M X COEIMHEHUN C YUETOM
CTPOEHUS UX ATOMOB U MOJIOKEHHUS

B [leproanueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. 1. Menneneena.

XapakTepusoBaTh (OMUCHIBATh) 00IIIHE
XMMHUYECKUE CBOMCTBA METAIIOB, X
BXHEHIINX COCTMHECHUN, TTOJITBEPKAast
ATO ONHUCAaHUE NPUMEPAMU YpaBHEHUH
COOTBETCTBYIOIIUX XUMUUYECKHUX
pEeaKunii; MPUMEHECHUE METAILIOB

B Pa3JIMYHBIX O00JACTAX, a TAK¥Ke
WCTIOJIb30BAHUE UX IS CO3JAHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTUM.

OnuchIBaTh CIOCOOBI 3aITUTHI METAJJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTENBHO-
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e JlemoHCTpanuu:

— KOJIIEKIUs « MeTasuibl U CTUTaBbDY.

e JlabopaTopHbIE OMBITHI:

— B3aUMOJICHCTBHE TUIPOKCU]IA
AJTIOMHUHUS C pACTBOPAMU KUCIIOT U
MIeJIOYei;

— KaueCTBEHHBIE PEaKIMU Ha KATHOHbI
METaJJIOB.

e [IpakTueckue pabOTHI:

No 2. Pemienune 3kcriepuMeHTalbHBIX
3aJ1a4 1Mo TeMe «MeTauibD).

e Pacu€THblC 3a1a4M:

— pacyeThl Macchl (00beMa, KOJIMUeCcTBa
BEILIECTBA) MPOYKTA PEAKIIUU, €CIU
OJIHO W3 BEUIECTB JIaHO B BUJE PacTBOpPA
C OIPEICIICHHON MacCOBOM J0JeH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEACTBOM COCTABIICHHUS
AIEKTPOHHOTO OajaHca ATUX PEeaKIHii.
[IpoBoauTh peakuuu,
MOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3y4aeMbIX BEIIECTB,
pPacrio3HaBaTh OIMBITHBIM TyTEM HOHBI
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HaOII0/ICHNE U OITUCAHUE XUMUYECKOTO
HKCTIEPUMEHTA (JIEMOHCTPALIUOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBnars pe3ybTaThl
XHMHYECKOTO IKCIIEpUMEHTA B (hopMe
3aMUCU YPaBHEHUN COOTBETCTBYIOIINX
peaKkiuil u JenaTh BEIBOJbI HA UX
OCHOBE.

CrnenoBath npaBuiaM MOJIb30BaAHUS
XUMUUYECKOU MOCy101 U 1ab0paTOPHBIM
000py10BaHUEM.

[IpoBOAUTH BEIYUCIECHUS

M0 YPAaBHEHUSIM XUMHYECKUX PEAKIIUM.
CamMoCTOATENBHO MIJIAHUPOBATh U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
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NEeATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOI
NEeATEIIbHOCTH

2.2

Hewmeramsl

Hemeramnel. [lonoxxeHne HeMeTanIoB
B [leproandeckoit cucteMe XUMHYECKUX
aneMmeHToB J[.11. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nYeCcKre CBOMCTBA HEMETAJIOB.
AJoTponus HEMETAJUIOB (Ha MpuMepe
KHUCJIOpoAa, cephl, pocdopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
HEeMETaJI0B (TaJoT€HOB, CEephI, a30Ta,
dbocdopa, yriepoaa u KpeMHHUS).
Oxcuasl HEMETAIIOB.
Kucnopoaconepkaime KuciaoThl.
Bonmopoansie coennuenus

HEMETAaJIJIOB.

DKcnepuMeHTAIbHbIE METOAbI
U3yUYeHUs BellecTB

U UX NpeBpallleHuii:

e JlemoHCTpanuu:

— 00pa3ipl HEMETAJJIOB;

— B3auMMOJICHCTBUE MEJU C a30THOM
KHCJIOTOM pa3InyHON KOHIIEHTPAITUH.

e JlaGopaTtopHBbIE OMBITHI:

— Ka4eCTBEHHBIE PEaKIIUX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUM (BBIIEATH UX XapaKTEPHBIC
MPU3HAKU) U IPUMEHSTh 3TU MOHSATHUS
IIPY OMUCAHUH COCTaBA U CTPOCHUSA
BEILIECTB, JIJIsl OOBSICHEHUS OTACIIbHBIX
(aKTOB U SIBJIICHU.

OOBSCHATH 00ITME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX
COCIMHEHUH C YUETOM CTPOECHUS UX
aTOMOB M TIOJIOKEHUSA

B [leproandeckoii cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepusoBaTh (OMUCHIBAThH) 00IIIHE
XMMHUYECKUE CBOMCTBA HEMETAJIIOB, UX
BAXHEHIINX COCTMHECHUN, TTOITBEPKAast
ATO ONMUCAaHUE NPUMEPAMU YpaBHEHUH
COOTBETCTBYIOIIUX XUMUUYECKHUX
PEAKIIUH.

XapakTepu30BaTh BIUSHAE HEMETAIIJIOB
Y UX COCIMHEHU Ha KUBbBIE
OpraHu3Mbl; OUCHIBATH TPUMEHECHUE

B Pa3IUYHBIX 00JIACTSIX MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKA.
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e [IpakTuueckue pabOTHI:

Ne 3. Pemrenune skcnepuMeHTaIbHBIX
3aza4 no reMe «Hemeramisn.

e Pacu€THblC 3a1a4M:

— pacyeTbl MacChl BEIIECTBA

WM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Wiu
00BEMY OJTHOTO U3 YUaCTBYIOIIUX

B PEAKITUHU BEIIECTB; PACUETHl MACChI
(oOBeMa, KoJIMUECTBa BEILIECTBA)
MPOTYKTOB PEAKITUH, €CITA OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOpPraHUYECKHUX U
OPTraHUYECKUX
BEIIIECTB

Heoprannueckune n opraHndeckne
KucnoTel. Heoprannueckue n
OopraHudeckue ocHOBaHUSA. AMGOTEpHbIC
HEOPraHWYECKUE U OPTaHUYECKHE
coequHeHus. I eHeTnueckas CBSI3b
HEOPraHWYECKUX U OPTAaHUYECKUX
BEIIECTB

[ToarBepkaaTh CymeCTBOBAHUE
TEHETUYECKOM CBSI3U MEKY
HEOPraHUYECKUMU BENIECTBAMHU

C IOMOIIBI YPABHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
PEAKIIUM.

PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO 0anaHca ATUX PEeaKIHii.
[IpoBoauTh peakuuu,
MOATBEPKAAIOIINE XapAKTEPHBIE
CBOWCTBA M3y4aE€MbIX BEUIECTB,
Pacro3HaBaTh ONBITHBIM MTYTEM
AHUOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IIO3HAHKS — TPOBEJICHUE,
HaOII0/ICHNE U OITUCAHUE XUMUYECKOTO
HKCTIEPUMEHTA (IEMOHCTPALIUOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpencraBnats pe3yiabTaThl
XHMHYECKOTO AKCIIepUMEHTa B popme
3alMCH YPaBHEHUI COOTBETCTBYIOIIUX
pEeaKuuil U Ae1aTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBath nmpaBuiaM MOJIb30BaAHUS
XUMUYECKOU MOCy10i U 1ab0paTOPHBIM
000py10BaHUEM.

[IpoBOANTH BEIYUCIECHUS

M0 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH.
CamMOoCTOATENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOIO MO3HABATEIBHYIO
JeATEeNbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOi yueOHOU
NEeATEeIbHOCTH

Hroro no pasgeny 17
Pazngen 3. XuMus 4 :KU3Hb
3.1. | Xumus " )KU3Hb 4 Ponp xumuu B obecrieueHun PackpeiBaTh posibp XUMUH B PELICHUN

AKOJIOTUYECKOH, SHEPTreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHHI
MenuuuHbl. [ToHSITHE 0 HAYUHBIX
METOJIaX MO3HAHUS BEIIECTB U
XAMHAYECKUX PEAKIIUU.

[IpencraBnenust 00 oOMMX HAYYHBIX
MPUHIUIMAX TPOMBIIIJIEHHOTO OJIYyYEHUS
BOKHEUIINX BENIECTB (HA MpUMeEpax
MPOU3BOJCTBA aMMHaKa, CEpHOMN
KHCJIOTBI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pOBbE UEJIOBEKA; MIpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX

DHEPIeTUYCCKHUX, CHIPhEBHIX H
HKOJIOTHIECKUX TTPOOIIEM YEIOBEUECTBA,
ONMMCHIBATh OCHOBHBIC HAITPABJICHUS
pa3BUTHS XUMHUECKOW HAYKH U
TEXHOJIOTHHU.

[IpuMensTh npaBuia 6€30MacHOTO
oOpaIleHus ¢ BeleCTBaMH,
WCIOJIb3yeMBbIMH B TIOBCETHEBHOM
YKU3HH, TIPaBUjIa TOBEICHUS B IEIAX
cOepekeHUs 3I0POBBS U OKPYKAroIIen
HIPUPOJIHON CPEIbl; TOHUMATh BPET
(omacHOCTH) BO3/ICMCTBUS HA KUBHIC
OpraHHU3MEI OIIPE/ICICHHBIX BEIICCTB
cMbica nokazarens [I/IK, moscHsTh
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MpernapaToB; MpaBuiia 0€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB OBITOBOM
XMMMHU B ITIOBCETHEBHOM KHU3HHU. bpITOBas
XAMHAYECKASI TPAMOTHOCTh

Ha IpUMepax CrocoObl YMEHBIIECHUS U
NpeAOTBPAIICHUS UX BPETHOTO
BO3JEUCTBUS.

AHaAIU3UPOBATh U KPUTHUECKU
OLICHUBATh MH(OPMAIIHIO, CBI3aHHYIO
C XUMUYECKUMU MPOIIECCAMU U UX
BIIMSIHUEM HA COCTOSIHHE OKPYKarollei
Cpenpl.

Hcnonb30BaTh NOJyYEHHbBIE 3HAHUS U
npeacTaBiaeHus o chepax
NEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY [l OPUEHTAIIUU B BEIOOpE
cBoel Oyayuel npodeccHoHAIbHOU
NEeATEeIbHOCTH.

[IpuHumaTth ydactrie B 00CYyKIEeHUN
PpoOIEM XUMHUUECKON 1 IKOJIOTHYECKOM
HaIPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpodIeMe 1
npejuiaratb BO3MOXHBIE ITyTH €€
penieHus

Hroro no pasuneny 4
OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOIT'PAMME
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