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MHOSICHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeaHEro oO0miero o0pa3zoBaHUs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoit deaepanun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOit 00pa30BaTEIBLHONM MPOTPAMMBI CpeaHEro oO0IIero o0pa3oBaHUS
(®OIT COO), npenacraBieHHbIX B  demepadbHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cTangapte COO, ¢ yuérom Konuenuuu npenogaBanusi yaeOHOTO
npeaMeTa «XUMus» B 00pa3oBaTelbHBIX opranusainusx Poccuiickoit denepanum,
peaNM3yIoNMX OCHOBHBIE 00pa30BaTelbHbIE TPOTPAMMBI, i OCHOBHBIX MOJIOKEHUN
«CtpaTteruun pa3Butus Bocrutanus B Poccuiickoit deneparuu Ha epuoa g0 2025
roga» (Pacnopsbkenue [IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/IOB K pa3pabOTKe MPOrpamMMBbI MO XUMHUHU, K OINPEIACIICHUIO
oO1iei ctpareru oOy4YeHus, BOCIIUTAHUSL U Pa3BUTHUSL 00y4aIOIINXCS Cpe/ICTBaMU
yaeOHoro npeamera «Xumusi» aiis 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABIIIA
koHuentyainbasie nosioxkeHus GI'OC COO o B3auMoOOyCIOBIECHHOCTH LEJEH,
CONlep)KaHMsI, PE3yJbTaTOB OOy4YeHUS W TPeOOBaHWA K YPOBHIO TIOJITOTOBKH
BBITTYCKHUKOB.

XUMUYECKOe oOpa3oBaHue, MOJIy9aeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeIbHONM  OpraHU3alliy, SBISETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIUM JTAlloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
IIEJIOCTHON CHCTeME XUMHUYECKOTO OO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOJIBI, POPMUPOBAHUS MUPOBO33PECHHS U OOIIEH KyJIbTypPhI
YeJI0BEKa, a TAK)KE DKOJOTUIECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO
U OpUpOIHON cpene. Peanusyercss xuMuueckoe 0Opa3oBaHHE OOyYaroIMXCS Ha
YPOBHE CpeIHEr0 00111eT0 00pa30BaHUS CPEICTBAMU YUEOHOTO NMpeaMeTa « XuMHUsI»,
collep>kKaHre M TIOCTPOCHHE KOTOPOTO OMpPEJEICHBl B MPOTPAMME IO XHMHH C
y4aéToM crenupuKkd HayKd XAMHH, €€ 3HAYCHHS B TO3HAHWHM TIPUPOJIBI U B
MaTepHATBbHON KU3HU OOIIECTBAa, a TAKXKe C yU4ETOM OOMIMX IeJIeH M TPUHIIUATIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro OOIIero
oOpazoBanus B Poccutickoit ®exneparumu.

XuMusI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK WUTPaeT OCOOYI0 poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MAaTepUATLHON KYyJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B JOPMHUPOBAHUE PANIMOHATHLHOTO HAYYHOTO MBIIUICHHS, B
CO3/]JaHUE 1IEJIOCTHOTO MPEACTAaBICHUSI 00 OKpYXKAaroleM MHUpE KaK O €IUHCTBE
MPUPOABI M YEIOBEKA, KOTOpoe (GOPMUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSMH MMPUMEHEHUS.



TecHO B3auMOAEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMu, XUMHS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM yCIEITHOTO
TpyAa M KU3HM KaxXJIoro uieHa ooOmiectBa. CoBpeMeHHass XMMHs KaKk Hayka
co3ujJlaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHUW HalpaBlieHA Ha pelieHue
r00adbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBOM, SKOJIOTHUECKON 0€30MacCHOCTH U OXPaHbl 3JJ0POBbSI.

B cootBercTBHM ¢ OOIMMH LENAMH WU MOPUHIUIIAMH CPEAHEro OOIIero
obpazoBanus conepkanue npeamera «Xumus» (10-11 kimaccel, 0a30BbIi YPOBEHb
U3YYCHUsSI) OPUECHTHUPOBAHO MPEUMYIICCTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UM Uil  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisironiuMu ~ TipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBISAIOTCS OCHOBBI 0a30BOIl HAyKU: CHUCTEMaA
3HAaHUW 10 HEOPraHWYECKOH XMMHHU (C BKIIOYCHHEM 3HAHWHA W3 OOIICH XUMHUH) U
opraHuyecko xumuu. @opMHpOBaHUE JAHHOW CHUCTEMbl 3HAHUU MPU U3yUCHUU
npeaMera obOecreyruBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOT000paszus
BEILIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB M TEOPUN XUMUM.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OO0mias u
HEOpraHuyeckas XuMmus» copMUpOBaHa B MPOrpaMMe IO XHMMHH Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYECHHIO Yy4YeOHOro wMarepuaina u oOycCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMM Ha  ONpENeIEHHBIX
TEOpPEeTUYECKUX YpOBHsIX. Tak, B Kypce OpPraHM4eCKOW XHUMHUHU BEIIECTBA
paccMaTpuUBaIOTCS Ha YPOBHE KIIACCMYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHUH BellecTB. CBelleHHs 00 N3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSI B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTUYECKH AKTHUBHBIX
coeiuHeHud. B Kypce  oOpraHmyeckod  XMMHUU  TOJYyYalOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYATIbHbIE
MPEACTABICHUS] O XUMUYECKOM CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUECKOUN PEeaAKIIUH.

[log HOBBIM yTJIOM 3peHuss B mpeaMeTe «XUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUA
TeOpeTHYeCKUii MaTepuanl U (AKTOJIOTUYECKUE CBEICHUS O BEIIEeCTBaX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOyYarolUMCSl TPEOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKHUX TMO3UIUH,



ry0Xe TOHSATh MCTOPUYECKOEe HW3MEHEeHHE (YHKIUMH OTOr0 3aKkoHa — OT
o0o61maroiei 10 00bSICHSAIONIEH U TPOTHOZUPYIOIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XUMHYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMoTHIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsI, UMEIOUUMU KyJIbTYpOJIOTUUECKUN M TPUKIATHON Xapaktep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMHHU C JAPYTUMH HayKaMH,
PacKpbIBAIOT €€ pOJib B MO3HABATENbHOU U MPAKTUYECKOU JESITEILHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K MPOLIECCY TBOpPUECTBA B 00JaCTU TEOPUU
Y MIPaKTUYECKUX TMPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATh UHPOPMAIUIO U IPUMEHSATH €€ /1JI TOTIOJIHEHUS 3HAHU,
pelIeHUs UHTEIJIEKTYAIbHBIX U KCIIEPUMEHTATBHBIX UCCIIEI0BATENIbCKUX 3a/1a4. B
LEJIOM COJEpKaHhe y4eOHOro mpeameTa «XHUMHS» JAHHOTO YPOBHS H3Yy4YECHUS
OPUEHTUPOBAHO Ha (hOpMUpOBaHHE Y 00YUAIOIMIMUXCS MUPOBO33PEHYECKON OCHOBBI
JUIsT TIOHUMaHusl (PUIOCOPCKUX HUJEH, TaKuX Kak. MaTepuaIbHOE EIUHCTBO
HEOPTraHUYECKOT0 U OPraHUYEeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM UM CTPOCHHUEM, IO3HABAEMOCTh IPUPOJIHBIX SABICHUHN MyTEM IKCIIEPUMEHTA
U pElieHUus TMPOTUBOPEUYMI MEXKIy HOBBIMU (hakKTaMU U TEOPETUUYECKUMU
MPEANOChIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU 3KOJOTUYECKHUX MpoliieM, a
TaKke Npo0aeM cOepeKeHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTepHUaJioB.

B nnanme pemenus 3amad  BOCHHUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyYaromuxcs MNPUHATHIE NPOrpaMMON MO XUMUU TOAXOAbl K OMNPENEIICHUIO
COJepKaHMUsI U TIOCTPOCHHSI TpeAMETa NpeaycMaTpuBaloT (POpMHUpPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOMMX 0a30BOE 3HAUYCHUE JIJIsI PA3IMUHBIX
BHJOB JCATEIBHOCTH. pEIICHUs MpoOjeM, IOMCKa, aHaim3a Hu 0o0pabOTKH
uHpopManry, HEOOXOJUMBIX JJisI TPUOOPETEHUS ONbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIE Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00111ero o0pa3oBaHus, MPU ONpPECICHUN
COJIEpKaTEeNIbHOM XapaKTepUCTUKU LeJied H3y4YeHUs MpeAMEeTa HaIpaBlIeHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO MNpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKOM HAyKU Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATETbHOCTU YeJIOBEKa M KaK OJHOT0 M3 KOMIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKHM 3PEHUsI TAKOM MOAXOJ K OMPEACIICHUIO IeJie H3ydeHus
npeaMeTa SIBJISIETCS BIOJIHE OMPaB/IaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU IIEJISIMU HU3YyYECHUS MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xJ1.) sBIIsIIOTCS:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KaK  BaKHEHIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOW
JeXKaT KIIIOUEBBIE MOHSATHS, (yHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOEHHWE WU MOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHUT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUA U CTAaHOBJICHUS,

e (opMHupOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMHUECKUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI yMEHU I
OPUEHTHPOBATHCA B MHPE BEHIECTB U XUMHUECKUX SIBJICHUH, HUMEIOLIUX
MECTO B MIPUPOAE, B MPAKTUUECKON 1 TOBCEAHEBHOM )KU3HH;

e Ppa3BUTHE YMEHUH U CIIOCOOOB AESITEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOACHUEM IpaBUIl
Oe3omacHOro oOpaleHus ¢ BeleCcTBaMHu.

Hapsiny ¢ aTuM, comepkaTenbHasi XapaKTepUCTUKA LeNiel U 3a]a4 U3yUYeHUs
npeaMeTa B porpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU NPHOPUTETAMH B CHUCTEME cpeHero ooiero obpa3zoBanusi. CerojHs B
MpenoJaBaHu XUMUU B OOJIbIIEH CTENIEHH OTAAETCS MPEANOYTEHUE MPAKTUIECKON
KOMIIOHEHTE  COJEp>KaHusl OO0ydeHMs, OpPHEHTUPOBAHHON Ha MOJTOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO0 HE Ha0OpOM
3HaHUM, a (PYHKIUOHAIBLHON T'PAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOTO MOJYyYEeHUS 3HAHUW U IPUMEHEHHUS UX B PEaJbHOMN KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM npu U3yueHUH npeamera «XuMus» JOMUHUPYIOIIEe 3HaUCHUE
MpUOOPETAIOT TaKKE IEIH U 3a]]auH, KaK:

ajganTanys oO0ydYarIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEILHOMY HPHUHSTUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIMsIX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

dbopMupoBaHHe Yy OOYYAlOMIMXCSA  KJIFOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONIMX YHHUBEPCAIbHOE 3HAYCHUE JUISl PA3JIMYHBIX BHUIOB
NeATELHOCTU: pelIeHus MpobJieM, MOoUcKa, aHaiu3a U 00paboTku MHGOpMAaIUH,
HEOOXOIUMBIX JIJIsl HPUOOPETEHHUS ONbITA ACSITEIHLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B NO3HAHMM XHUMHH, a TaKXe JJIs OIEHKH C MO3MIMH 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHUX MTPOIIECCOB HA OpPTraHU3M
YeJIOBEeKa U MPUPOIHYIO CPENy;



pa3BUTHE TMO3HABATEIHLHBIX WHTEPECOB, WHTEIUIEKTYATbHBIX M TBOPUYECKHUX
crocoOHOCTEM 00yYarOIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOTH30BATh
COBPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU WH(DOPMAITUU XUMHIECKOTO COJIePKAHMUS,

dbopMHpOBaHUE U PA3BUTHE Y O0YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0I01aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHM W TIPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCIIUTAaHUE Yy OOydJarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMPABJICHHOCTH XHWMHH, €€ BaXXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOIeM
PaIMOHAIEHOTO MPUPOOTIONH30BAHNS, TIOTIOTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUS] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHONICHWSI K TIPHUPOAEC M CBOEMY 3J0POBBIO, a TaKKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOMYYEHHBIX 3HAHUW I TPHHITHS TPAMOTHBIX PEUICHUU B
CUTYaIHsIX, CBSI3aHHBIX C XUMUIECKUMU SBIICHUSIMH.

B yueOHOM maHe cpenHero oOImero o0pa3oBaHUs TPEAMET «XUMHS»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeaMeTHON ob0macTu «EcTecTBeHHO-HAy4YHbBIE
MPEMETHI».

OO01Iee YuCII0 9acoB, OTBEIEHHBIX ISl H3yUEHUST XUMHUH Ha 0a30BOM YPOBHE B
10 kmmacce cocraBiser 68 yacos (2 yaca B HEZIEIIIO).



COIEPKXAHUE OBYYUEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKON XUMHUHU

[Ipenmer opraHn4YecKOd XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTPOECHUS OPraHUYECKHX
coenuHenuit A. M. bytnepoBa, e€ ocHOBHBIE TTosIOXKeHUsI. CTpyKTypHBIE (HOPMYJIIbI
OpraHMYecKuX BellecTB. [omonorus, u3oMepus. XHUMHYECKass CBS3b B
OpraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o KiIaccU(pUKALMK OpraHMuecKkux BemecTB. HomeHknaTypa
OpPraHUYECKUX COCJUHEHHU (CHCTeMaTHdecKas) ¥ TpHUBHAJIbHBIC Ha3BaHUS
BAKHEMIIIMX MPEICTABUTENEHN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMs] BEHIECTB M HUX MpeBpalleHUM:
O3HAaKOMJIEHHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTepHUaaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OPraHWYeCKHX BELIECTB, HAOJIOEHHWE U OIHUCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO MPEBPALIECHUIO OPraHMYECKUX BEIIECTB MpU
HarpeBaHuu (IUIaBJICHUE, OOYTIIMBAHHUE U TOPEHHE).

Yriaesopopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKM psiA. MeTaH W 3TaH —
NpOCTEUIINE NPEICTABUTENN AQJIKaHOB. (U3MUYECKHME M XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelIeHUss W TOPCHHsS), HAXOXKICHHE B NPUPOJAE, IOIyYCHUE WU
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUMN psAL. DTUIEH U MPOIMUICH —
NpOCTEUIINE MNPEICTABUTEIN AQJIKEHOB. (U3MYECKHME M XUMHUYECKHUE CBOMCTBA
(peakiyi  TUAPHUPOBAHMS, TAJOTCHUPOBAHMS, THUApPATAIlMHM, OKUCICHHS W
MOJIUMEPH3AIIHH ), TIOJydEeHUE U IPUMCHCHHE.

Anxaguensl: Oytamuen-1,3 u meTmnOyTagueH-1,3: cTpoeHue, BaKHEHIIHE
XHUMUYECKHE CBOMCTBa (peakmus mosmMmepusanuu). [lomydeHre CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUN psll. ALIETHIIEH
— MPOCTEUIINHA NPEICTABUTENb AJIKHUHOB. COCTaB, CTPOEHHE, (U3UUYECKUE H
XHUMHYECKUE CBOWCTBA (pEaKkIuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATAIINH,
TOPCHHS ), TIOJyYeHHE U TPUMCHCHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJOTeHUPOBAHUS W HUTPOBAHMUS), IMOJyUYEeHUE M NpUMEHEHUe. 101yon:
cocmas, cmpoeHue, Quzuyeckue U  xumuyeckue  ceoticmea  (peaxyuu
2A02eHUPOBAHUS U HUMPOBAHUSL), NOJYYeHUe U npumeHeHue. TOKCHIHOCTh apeHOB.



['eneTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAMIEKAIMMHA K Pa3IMYHBIM
KJIaccaMm.

[IpuponHble HCTOYHHMKU YTII€BOAOPOAOB. IlpupoaHbIi Ta3 W MOMyTHHIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaOOTKu HEePTH:
MEPEerOHKa, KPEeKUHT (TePMHUYECKHH, KaTaJIUTHUSCKHii), TUposn3. [IpoayKThI
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIN
YIoJib U MPOAYKTHI €r0 MepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMs] BEHIECTB M HUX MpeBpalleHUM:
03HaKOMJIEHHE C 00pa3laMHu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekunu «Hepte»
U «YTOJb», MOJEIUPOBAHUE MOJEKYJ YIJIE€BOJOPOJOB M TajJOT€HOMPOU3BOIHBIX,
MPOBEJICHNE NMPAKTUYECKOW PA0OThI: MOTYYEHUE ATUIICHA U U3YUEHUE €TO CBOUCTB.

Pacué€rHbie 3amaun.

BbruncneHuss 1mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOJHOI'O0 BENIECTBA WJIM MPOJIYKTa PEAKLIHH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIUH).

Kucaopoacoaep:xammue oprann4eckue coeJUHEHUS

[IpenenbHple OMHOATOMHBIE CHHUPTHL. METaHON H 3TAHOJ: CTPOCHHUE,
du3nYecKue W XUMHUYECKHE CBOMCTBa (peakiWH C aKTHUBHBIMH MeETaJIaMHU,
raJJIoreHOBOJIOPOJIaMH, TOpPEHHUE), TNPUMCHEHHE. BoOIOpOJHBIC CBSA3H MEXKITY
MOJIEKYJIaMU CIUPTOB. J[eliCTBHE METAaHOJIa U 3TAHOJA HA OPTaHW3M YEJIOBEKA.

MHOroaToMHbIE  CHOUPTHL.  OTWIEHIJIMKOJNb W  TJIMLUEPHUH. CTPOCHHE,
duznyeckue W XHMHYECKHE CBOMCTBa (B3aUMOJIEHCTBHE CO  IIEIOYHBIMHU
MeTaJlJITaMH, KadyeCTBEHHAs peaKIMs Ha MHOTOaTOMHBbIC CHUpTHI). JledicTBHe Ha
Opranu3Mm 4yenoBeka. [[puMeHeHne TInIepruHa U STUIICHTIIUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (U3MYECKHE U XUMHUYECKHE CBOICTBA.
Toxcuunocts (penomna. [Ipumenenue enoua.

Anpaeruapl U kemowuwvl. DoOpManbIerui, aleTaIbJICTUl. CTPOCHUE,
du3NYeCKUe W XUMHUYECKHE CBOWCTBA (peaKIMM OKHCICHHS W BOCCTAaHOBIICHUS,
KaueCTBCHHBIC PEAKIIMH), TIOJyUYECHUE U TPUMEHCHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbUHAs U YKCYCHAs
KHCJIOTBI: CTpOeHHUE, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS
KJ1acca KHCIIOT, peakiysl dSTepuruKaimm), moxydcHue u npuMeHenune. CTeapruHOBast
U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIEUCTBUE.

Cnoxnbie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.

YrineBoapl:  coctaB, Kiaccudukamms — yrieBogoB  (MOHO-, JU- |
nojiucaxapubl). [1roko3a — mpocTeiimmii MOHOCaxapul: OCOOCHHOCTH CTPOCHUS



MOJICKYJIbI, (U3MUECKHE U XUMHUSCKHUE CBOMCTBA (B3aMMOJICHCTBHE C THAPOKCHUIOM
meau(ll), okucaenne aMMuagHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBeHue,
Opo’KeHUE TIIIOKO3bI), HAXOXKICHHUE B IPUPO/IC, IPUMEHEHHE, OMOJIOTHIecKast POJib.
dorocunte3. pykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u 1ie/mosio3a Kak npupoaHbie moiuMepbl. CTpoeHHe Kpaxmaja U
HEJUTION03bl.  DU3NYECKUe W XUMHYECKHE CBOWCTBAa Kpaxmayia (THIpOJIu3,
Ka4eCTBCHHAsI PEaKIUs C HOJIOM).

DKCIIepUMEHTAILHBIC METOABl H3YYCHHS BEIIECTB M HMX IPEBpaIlCHUN:
NPOBEJICHHUE, HAOJIOJCHHUE W OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHUE
CIHMPTOB, KAa4YeCTBEHHBIC PEaKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHHE 3TaHOJIA
okcumoM Mmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIIEPHUHA C
rugpokcuom Meau(ll)), anmpaernao (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemm(ll), B3auMozeicTBHE Kpaxmalla C HOAOM),
MPOBEJICHHUE MPAKTUISCKONU pabOTHI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnepie 3anaun.

BbrumcneHuss 1mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MM MPOIYKTa PEAKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIUH).

A3OTCoIepIKaIie OPraHuIeCKue COeTNHCHHMS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIC OpraHuIeCKUe CoeuHeHMsI. DU3nIecKue u
XMMHYECKUE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IMiuHA). buojorudeckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benkn kak mpUpOAHBIE BBICOKOMOJICKYJISPHBIE COeIMHEHUs. [lepBuuHas,
BTOPUYHAS W TPETHYHAS CTPYKTypa OEIKOB. XWUMHYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, JICHATYpaIusl, KAYeCTBCHHbIC PEaKIIMK Ha OCJIKH.

DKCIIepUMEHTAIbHBIE METOABl H3YYCHHS BEIIECTB M HMX IPEBpAIlCHUN:
HAOJIOJICHUE W OMKMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB. JACHATYpalus OCIKOB IpH
HarpeBaHUH, [IBETHBIC PEaKIIUU OCIIKOB.

BbicokoMoJIeKyISIpHBIE COeTNHEHUST

OCHOBHBIC TOHATUS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AIIUH, CPEAHSS MOJIECKYJISpHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
MOJIUMEPH3AIIHS U TTOJIMKOHICHCAIIHS.

DKCIIepUMEHTAILHBIC METOABl H3YYCHHS BEIIECTB M HMX IPEBpAIlCHUN:
O3HAKOMJICHUE C 00pa3laMH MPUPOIHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzaruss MeXpeIMETHBIX CBSA3CH NP U3yUYECHUU OPTraHMYEeCKONH XUMHUH B
10 xjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BaHHE KaK OONIUX €CTeCTBEHHO-



HAay4YHBIX MOHSTHUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TE€OpHs, aHAJIW3, CUHTE3, KiIacCUu(PUKalus, MepUuOAUIHOCTh, HAOIIOJEHUE,
HU3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

dusnka: MaTepusi, DJHEprusi, Macca, aroM, OdJEKTPOH, MOJIEKYIa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, O00BEM, arperaTHOE COCTOSIHHE
BEIleCTBA, (PU3UYECKHUE BETUUYUHBI U €IMHULIBI UX U3MEPECHUS.

buonorus: kimerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpPraHU3ME,
¢doTocuHTE3, OHWOJOTHMYECKH aKTUBHBIC BeriecTBa (OCJNKH, YIJIICBOJBI, JKUPHI,
(bepMEeHTHI).

['eorpacdus: MuHepaibl, TOpPHbIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
PECYpCHI.

TexHomorus: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MpernapaThl, MaTepualbl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTTAHUYECKAA XUMUA

Teoperudyeckne OCHOBbI XUMUHU

XUMHAYECKHN 3JIeMEHT. ATOM. Sapo aroma, H30TOMBL. DJIEKTPOHHAA
000J109Ka. DHEPreTHYeCKHe yPOBHH, MOJYPOBHU. ATOMHBIE opOuTan, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeseHus 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYypaIUs aTOMOB.

[Tepunoanueckuii 3aKoH u [ lepruoanyeckas cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBa3b NEPUOAMYECKOrO 3akOHa M lleproanueckor CHUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MepUuoaaMm.
3HaYeHHE NEPUOJUYECKOr0 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKAass CBSI3b. BHABI XUMHYECKOW CBA3U
(koBaJICHTHAsT HEMOJISIPHAS W TOJSIPHAS, WOHHAS, METaJIMYeckas). MeXaHU3MBbI
o0pa3oBaHMsS KOBAJICHTHON XHMHYECKOH CBs3W (OOMEHHBI U  JIOHOPHO-
aKLeNnTopHbIi). BomopoaHas cBsA3b. BalleHTHOCTb. DJIEKTPOOTPHIATEIBHOCTD.
Crenenb okucnenus. MIoHbI: KATUOHBI U AHUOHBL.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOE€HHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTALUIMUYECKON PEIIETKH.



[TondaTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 10Jis BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Howmenxkmarypa
HEOPraHMYECKHX BEIIECTB. [eHeTMdecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKANUX K PA3JTUYHBIM KJIaCCaM.

Xumuyeckas  peaknus. Knaccudukanuss  XMMHYECKUX — peakiuii B
HEOPraHWYEeCKOM M OPraHMYECKONW XHWMHUU. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pazinuHbIX (pakTopoB. OOpaTtumbie
peakunu. XUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIME HA COCTOSHHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTrnyeckas aucconuanus. CuibHbIe U cnadbie aneKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaIbHAasl, MIEJIOYHAS.

OKUCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCINIEPUMEHTANIBHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPALLCHUI:
neMoHcTparus Tabnun «llepuonnyueckas cucremMa XUMHUYECKUX 3yemeHToB [[. M.
MeHneneeBa», U3y4y€HUE MOJENed KPUCTAJUIMYECKUX PEHIETOK, HAOIIOACHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (pa3ioKeHUE MEPOKCHIA
BOJIOPOJa B MPUCYTCTBUU KATAIN3ATOPA, ONMPEACICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIIBIO YHUBEPCAILHOTO HHANKATOPA, PeaKIIMA HOHHOT'O 0OMEHA), TPOBEICHUE
MpaKTHUEeCKON paboThl «BiusHue pa3inuHbiX (PaKTOPOB HA CKOPOCTh XUMUYECKOU
peaxkuum».

Pacuérnepie 3anaun.

PacuéTtel 1o ypaBHEHMSM XMMHUYECKHX pEAKIUH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHSATHS KMAaCCOBAs 10JIA
BEIIIECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilomoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
XuMHuYeckux sjeMeHToB J[. M. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
dwusnveckre CBOWCTBA HEMETAUIOB. AJLIOTpONUs HeMmeTauioB (Ha mpuMepe
KHCJI0poJa, cephbl, hocdopa u yriepoa).

XHUMHUYECKHE CBOMCTBA BaXKHCHINMX HEMETaIOB (rajlor€HOB, CEpPhI, a30Ta,
dochopa, yriepoga W KpeMHHSA) M HMX  COCOUHCHHMH  (OKCHJIOB,
KHUCJIOPOJICOICPIKAIINX KUCIIOT, BOJOPOIHBIX COSIMHCHUN).

[TprmMeHeHne BaXXHEHIIINX HEMETAJJIOB U UX COCUHEHUH.

Meramisl. [lonoxkenne meramnoB B Ilepuoguueckoil cucTeMe XUMHYECKHX
sanementoB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. OOmue dusndeckue cBoicTBa MetauioB. CIUIaBbl METaJlJIOB.
DIIEKTPOXUMUYECKHUIN P HANPSIKEHUN METAJLIIOB.



XHUMHUYECKHE CBOMCTBA BaKHEHINMX MeTaIoB (HATpWi, Kajauil, KalblUH,
MarHui, alfOMUHUH, [IUHK, XpOM, JKeJIe30, ME/b) H X COEIMHECHHIA.

OO6mue crnocoObl moyuyeHus: MeTauioB. [IpumeHeHne MeTalaoB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W MX MNPEBPALLCHUM:
M3YUYCHHUE KOJUIEKIMU «MeTamabl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIIOJeHHE M OIHCAHWE JACMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHS C PacTBOPAMHU
KHCIIOT M Ie04Yeii, KaYSCTBEHHBIC PEeaKI[MU Ha KATHOHBI METAaJLIOB).

Pacuérnrle 3agayu.

Pacuéthl mMacchl BemiecTBa WM 0OBbEMa ra3oB MO HU3BECTHOMY KOJIHMYECTBY
BEIlleCTBA, Macce WIM OObEMY OJHOIO M3 YYACTBYIOUIMX B PEaKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYESCTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, SCIIA OTHO
W3 BEIIECTB UMEET IPHUMECH.

XUMHS M KU3Hb

Ponp xumum B o0ecrniedeHUM SKOJIOTHUYECKOH, SHEPTreTHYECKON U IMHIIEBOU
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpeactaBnennss 00 OOHMIMX HAYYHBIX MNPUHIHUIAX [POMBIILIEHHOTO
MOJTYy4YECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MaTE€pHAlIOB. BAKHEUIINE CTPOUTEIBHBIE
MaTepuaabl, KOHCTPYKUHOHHBIE MATEpHUajbl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepUalbl JJIA DJICKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKHUE U MHHEpAJIbHBIC
yA0OpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: IMpaBWia HCMHOJB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia OE30MaCHOT0 UCIIOIL30BAHMS MIPemapaToB OLITOBOM XUMHUH B
MMOBCEIHEBHOM KM3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MOpU  MU3ydeHUHW oOmedl wu
Heopranndeckor xumuu B 11 kiacce ocCyIlecTBISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €eCTEeCTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHATUM, SABJISIOIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO0mne ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAay4HbIM (DaKT, TUmores3a, 3aKoH,
TeOpHus, AaHaJM3, CHHTE3, KiIacCHUKaAIMs, TMEePHUOAUIHOCTh, HAOIOJCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

du3nKa: MaTepus, SHEPTUsi, Macca, aToM, JIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOM, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEMIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSIHHE BEIeCTBA, (DM3UUECKUE BEIUYHHBI M €IUHHUIIBI UX
U3MEPEHHUS, CKOPOCTh.



buonorus: knerka, opraHm3M, OJKocucTema, Omochepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

I'eorpadusa. MuHepaiabl, TOPHBIC IMOPOJIBI, IMOJIE3HBIC UCKOIIAEMbIE, TOILUIHBO,
pECYpCHI.

TexHonOrMs: XUMHUYECKAs] MPOMBINUICHHOCTh, METALTYpPrHsi, MPOW3BOACTBO
CTPOHUTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SHCTBEHHOES IIPOM3BOJCTBO, IIHINEBAs
MPOMBINIJICHHOCTh,  (hapMaleBTUYECKass  IPOMBIILICHHOCTh,  IPOHU3BOICTBO
KOCMETHYECKHAX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AICKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyJaromMMHUCS TPOrpaMM  CpeAHero oOmero oOpa3oBaHHs —(JIUYHOCTHBIM,
METamnpeMETHBIM H  TNpeIMeTHbIM). Hay4Ho-mMeToauueckol OCHOBOW  Jjist
pa3paboOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUS SBISIETCS] CUCTEMHO-IESATEIHHOCTHBIN TTOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACATEIHHOCTHBIM TMOIXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yThTATOB OCBOCHHS TpeIMeTa «XWMHUS» Ha YPOBHE CPETHETO
o011iero o0pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISAIONIME!

OCO3HAHHE OOYYAIOUIUMHUCS POCCUMCKONW TpaxgaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH U CAMOOTIPEICIICHHIO,

HaJIMYUe MOTUBAIIUN K 00YUEHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH W UCTOPUUYECKUX TPAJTUINIA 0a30BON HAYKU XMMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalomuXcsi pPyKOBOJCTBOBATHCS B CBOGHU
JESATENHPHOCTA TICHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMU, TMPHUCYIIUMH IEJIOCTHON
CHCTEME XHUMHYECKOTO 00pa3oBaHuUs,

HaJIMYHe MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh
IIETN ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOCHUS TpPEAMETa «XHUMHS» JTOCTHTAIOTCS B
ENMHCTBE YYEOHONW ¥ BOCIUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU
U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIIecTBa, MPHUHATBIMH B OOIIECTBE
HOpMaMH W  TpPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMH  IMpOIlEccam
CaMOTIO3HAHMS, CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jaromuxcsi.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUsS»  OTpPakKaroT
c(OpPMHPOBAHHOCTh OTBITA TIO3HABATEILHOW M TIPAKTHYECKOW EATEITHHOCTH
OOyYarOIIMXCS M0 PeaTu3aliy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIC B
JaCTH:

1) rpa’kaaHCKOr0 BOCIIUTAHMS:

OCO3HAHMSI 00YYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax W TMpaBWIaX MEXKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTHRE,



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JESITEIHLHOCTH MPHU CO3aHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUYEOHBIX U MO3HABATEIbHBIX 3aJ1a4, BHINOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W MNPUHUMATh MOTHUBBI, HAMEpPEHHUS, JIOTUKY H
apryMEeHTBI JPYTUX MIPU aHAIN3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TENHHOCTH,

2) IATPHOTHYECKOI0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUI0
OTECYECTBEHHON XUMMUH,

YBOXKEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh Pe3yJbTaT
JUTUTETIbHBIX ~ HAOMIOMCHUH, KPOMOTIMBBIX  AKCIECPUMEHTAIBHBIX  IMOHUCKOB,
MOCTOSTHHOTO TPpYy/1a YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJIYYE€HUHU U MOCTEAYIONIEM aHaTTU3e
HH(pOPMALIMK O TIEPEOBBIX JOCTHIKCHHUSIX COBPEMEHHOU OTEYECTBEHHON XUMMHH,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U 1IECHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHUE TOCIEACTBUU STHUX
MOCTYTKOB;

4) popMHUpPOBAHUS KYJIbTYPbI 3J0POBbSI:

MOHMMAHMS 1IEHHOCTEW 3M0poBOrO U Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroieHUsT TpaBWJl 0O€30MacHOro oOpallleHHs C BELeCTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMSI LEHHOCTH TPaBUJ HHJUBUIAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBHIA W HEMPHUATUS BPEIHBIX NMPHUBBIYCK (YHOTpPeOICHHUS
QJIKOTOJISI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIhCKOM
NESATETbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW MW JPYrux BHUAAX
JEeSITENLHOCTH,

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a]ay
COLIMAJIbHOM HAIpaBJIeHHOCTH (B paMKax CBOCTO KJIACCa, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YuUCJie HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHHUSI K TPYY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHON TpPaeKTOpUHU
oOpa3zoBanus, Oyaymiedl npodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeObHOCTEM 001IeCTBa,;

6) 3K0JIOrH4eCKOro BOCIIUTAHUS .

AKOJIOTHUYECKHU 11€J€CO00pPa3HOr0 OTHOUIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KM3HU HA 3eMIIE;

MOHUMAHHS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHOM CpEIbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHKEHUN XUMUU  JJIs
pelIeHus BONPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaHNS;

aKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCSAIIUX BpEl OKpYKalolleu
MPUPOJIHON cpejlle, YMEHUsI MPOrHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIJIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITA NEeATETbHOCTU AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMH B MO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMAJIbHON
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITh HJICOJOTUHU
xeMopoouu;

7) HEHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKU;

MOHUMAaHMS chneuUKd XUMHU KakK HayKd, OCO3HaHUS €€ poju B
(bopMUPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOAbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH TMPOOJIeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JJII  COBPEMEHHOM
[MBWIN3ALUN: B €€ TYMaHUCTUYECKON HAMTPABICHHOCTH U BaXXHOM POJIM B CO3/JaHUU
HOBOM ©0a3bl MaTepUalbHOW KYJbTYphl, pEIIEHUH TJI00aNbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, AHEPIETUUYECKOM, MUIIEBON U
AKOJIOTHUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, O00ECIEUYEHUH YCIOBUU
YCIEUIHOTO TPY/JIa U SKOJOTUYECKH KOM(DOPTHOM KU3HU KAXKIOTO YsIeHa 00IIeCTBa,;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTH. TOHHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUA JIJIsl aHalu3a U OOBSCHEHUS SIBIICHHM OKpPYXKaIOIIEero Mupa u



MPOUCXOJIAIIMX B HEM U3MEHEHUH, YMEHHUSI JiefaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIINXCS JJAHHBIX C IEIbI0 MOIYYEHHUS JOCTOBEPHBIX
BBIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HKCHOJIb30BaTh XUMUYECKHE 3HAHUS JJIs
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U UCCIEI0BATENbCKOMN AesITeTbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHUIO W
caM0oOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMU,

MHTEpeca K OCOOEHHOCTSM TpyJla B pa3iuyHbIX chepax mpodheccuoHaIbHOM
NEeSATETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie pe3yJbTaTbl OCBOEHHUS YUE€OHOTO MpeaMera «XUMHs» Ha
YPOBHE CpPEeAHEr0 00IIero 00pa3oBaHUs BKIHOYAIOT:

3HAYUMBbIE 1St dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCITUTUTHHAPHBIE (MEXKITpeIMETHbIC) OOIICHAYYHBIC MOHSTHS, OTPaKAIOIINE
LETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U chnenuduKy METOJAOB MO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIeCTBO, SHEPIHs, SBICHHUEC,
MPOIIECC, CUCTEMA, Hay4YHBIN (DakT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIe0BaHNe, HAOIIOCHHIE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAITbHBIC ydeOHbIe NeicTBUS (IO3HABAaTENbHBIC, KOMMYHUKATUBHBIC,

PETYJIATUBHEIE), o0ecreunBaroIIne dhopmupoBaHue (yHKIIMOHATBLHON
IPAMOTHOCTH U COLIUATIBHOW KOMITETEHIIUU 00yYaroIInuXCs;
CIIOCOOHOCTD oOyyaromuxcst WCII0Ib30BATh OCBOECHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSA W YHHUBEPCAJIbHBbIE y4eOHbIC
JNEUCTBUS B ITO3HABATEIBHOW M COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHblEe pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETrYJATUBHBIMU
JTECUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMUI Y4eOHbIMHU NMO3HABATEJIbHbIMH
AeMCTBUSMU:

1) 6a30Bble JOTHYECKHe TeHCTBHSA:

CaMOCTOSITETILHO  (OpPMYNIHpPOBaTH W aKTyaIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJbTATHI AEATEIBHOCTH C MOCTABIEHHBIMU LEISAMU;

HCIOJIb30BATh NP OCBOCHUW 3HAHHUM NPUEMBI JIOTMYECKOTO MBIIUIEHHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIWBATh UX B3aHUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS AJisl OOBSICHEHUS OTJIETIbHBIX (PAKTOB U
SIBJIEHUM,

BHIOMpaTh OCHOBAHUSI M KpPUTEPUU I KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKHUX PEaKInii;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3W MEXAY H3y4a€MbIMHU
SBJICHUSIMU;

CTPOWTH JIOTMYECKUE pacCyXaceHus (MHIYKTHBHBIC, JCAYKTUBHBIC, II0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBACMBIX
ABJICHUSX, (POPMYJIMPOBATH BHIBOJBI U 3aKJIFOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJIAYECKUE
(3HaKOBBIE) MOJICIH, TIPEOOPa30BLIBATh MOJICIIBHBIC MPEACTABICHUS — XUMHYICCKHIMA
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUYecKast popMyJia, ypaBHCHUE XUMHUYECKOM peakiuu
— MpPU pElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
HA3BAHHBIE MOJICJIbHBIE MPEJICTABICHUS Ui BBISBICHUS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeHCTBHSA:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHX
peaxiuu;

(dhopMyIHpoOBaThH 1ENH U 3a1a4U UCCIIEA0BaHUs, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUA
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOAO0M
MPOIIECCa, CAMOCTOATENIBHO MPOTHO3UPOBAThH €ro pe3yJbTar, (OopMyIUpOBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTENLHO IOCTOBEPHOCTU PE3YJIbTATOB UCCIIEA0BaHUS,
COCTaBJISITb 0OOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

npuoOpeTaTb OMNBIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
JEATENbHOCTH, TMPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEUICHHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO PAa3JINYHBIX METOJIOB
MMO3HAHUS.

3) padora ¢ uHdopmamnueii:

OPUCHTHPOBATBHCS B Pa3IMUHBIX HCTOYHUKAX WHPopManuu (HaydHO-
MOMYJISIpHAsT JUTEepaTypa XUMHUUYECKOTO COJIEpXKaHUs, CIPaBOYHBIE MMOCOOUs,
pecypcbl MHTEepHETa), aHAIU3UpOBaTh MHMOPMAIMIO PAa3IMYHBIX BUAOB U (Gopm
MPEJICTABJICHHS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCT;



(dbopMyIUpoBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOMbl MPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOM JJisi BBINOJHEHUS YYEOHBIX 3ajay
OIPEAECIEHHOTO THUIIA,;

MpuoOpeTaTh OMbBIT HCMHOJIb30BaHUA HH(GOPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO  BBIOUpATh  ONTUMaNbHYIO  GOpMy  TpeACTaBICHUS
uHpopMaIuu (cxembl, TpaduKH, JUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCII0Ib30BaTh HAYUHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU PA0OTE C XUMUUECKOM
uHpOpMaIMel: MPUMEHATh MEXIpeaMeTHble (pu3udeckne M MaTeMaTHYECKHUC)
3HaKU U CUMBOJIBI, POpMyIibl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIONb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HarJISIAHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU A€iCTBUSIMMN .

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI B XOJI¢ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3blBaTh  HAE€H, (GOPMYJIHUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI IPEJIOKEHHOHN 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMENl pe3yJbTaTOB MO3HABATEIBHON JIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUHU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealu3ali yueOHOTro MpPoeKTa U (POpMYIUPOBATH BHIBOIBI
M0 pe3yibTaraM MNPOBEAEHHBIX HCCIEAOBAHUN NMYyTEM COTIACOBAHUS IMO3ULUNA B
X0J1e 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OBJjajieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMU AeCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBIISITh CBOI IO3HABATEILHYIO
NeATENbHOCTh, ompenenss e€ IeauM W 3ajauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeajiaraeMblid alrOpUTM JACHCTBUM MpHU
BBITIOJTHEHUM Y4Y€OHBIX UM HCCJENOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN crmoco0 MX pemeHuss ¢ YYETOM TNOJYyYEHHs HOBBIX 3HAaHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH IESITEILHOCTH HA OCHOBE cCaMOaHaIu3a u
CaMOOIIEHKH.

NPEJMETHBIE PE3YJIbBTATBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaTbl OCBOCHHS Kypca «Opranudyeckas XUMUS»
OTpaXKaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUH SIBJIEHUW TPUPOIBI,



B (OPMUPOBAaHUU MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €€ (PYyHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAUMOM JUIsl pElIeHUs] MPAKTUYECKUX 3a7a4 U SKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M PUPOJIHOM Ccpene;

BIIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATUSA (XMMHYECKUH JJIEMEHT, aToM, JJICKTPOHHAs
000J10UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHas (opmyrna (pa3BEpHyTas M COKpamEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIEpOIHbIN CKeNeT, PyHKIMOHANbHAS TPYIINa, paguKall,
U30MEPUSL, U30MEPBI, TOMOJIOTUYECKUHU PALT, TOMOJIOTH, YIJIIEBOJAOPOIbI, KUCIOPOA U
a30TCOJEpKAILME COCAUHEHMS, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIUHCHHMS); TCOPHUM U 3aKOHBI (TCOPHS CTPOCHUS
opranndeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3bIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHMUA,
JIe)KalMe B OCHOBE IIOHMMAaHWUS NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PaKTONOTHYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU H
0€30MacHOM HCMOJb30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN NESITEIbHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATh XapaKTE€pPHbIE MNPU3HAKU MOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCMOJIB30BAaTh COOTBETCTBYIOLIUE ITOHITHUS IIPU
ONMCAaHUU COCTaBa, CTPOCHHUS U MPEBPAIEHUI OPTraHUYECKUX COCTUHEHNH;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHUUYECKYI) CHUMBOJIMKY JJIS
COCTaBJICHHMSI MOJICKYJIAPHBIX W CTPYKTYpHBIX (pa3BEPHYTOH, COKpAMIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPAaBHEHUM XUMHUYECKUX pEaKIui,
W3rOTABJIMBATh MOJEIM MOJIEKYJI OPTaHUYECKUX BELIECTB I WIUIFOCTPALMUA HUX
XMMHUYECKOr'0 ¥ POCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAIICHKHOCTh H3YUEHHBIX
OPraHUYECKUX BEIIECTB II0 KX COCTABY M CTPOEHHUIO K OIPEACIEHHOMY
knaccy/rpynmne coeauHeHUi  (YrJIEBOIOPOBI, KHUCIOPOJ W  a30TCOACpIKaIIHe
COCJTMHCHHMSI, BBICOKOMOJICKYJISIDHBIC COCIAWHCHHWS), JaBaTh WM Ha3BaHUS I10
cucremarndeckoir HomeHkiarype (IUPAC), a Takke NpPUBOAWUTH TPUBHAIBHBIC
HA3BaHUS OTJACIBHBIX OPraHMYECKUX BEIISCTB (ITHIICH, MPOIWICH, alleTHIICH,
ATUJICHTJIUKOJb, TIULEpUH, (peHos, (opmanmpiaeruja, areTaibAeruj, MypaBbUHas
KHUCJIOTA, YKCYCHAs KMCJIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KMCIIOTA, III0K034,
bpykTo3a, Kpaxma, eUIi0J103a, TIIHIKH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIBI XUMHUYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTb YMEHUSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHUS
opranuueckux BemiecTB A. M. byTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAaHEHUs MACChI BELIECTB,;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3HUUECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEJCTABUTENCH pPaA3IUYHBIX KIACCOB
OpPraHWYECKUX BellecTB (METaH, 3TaH, dTHICH, MPOIMJICH, alleTHIIeH, OyTaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3071, METaHOJ, ITAHOJ, STUIICHTIIUKOIb, TIUIEPUH, (EHOIT,
aneTanbJeruj, MypaBblHasi U YKCyCHasi KMCJIOTHI, TJII0KO03a, Kpaxmal, 1eUT0103a,
aAMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIYy HUMHU
YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHUMHYECKUX PEaKIHil C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
CBIpbs (He()Th, IPUPOIHBIN T'a3, YTOJIb), CIOCOOBI UX MEePePaOOTKH U MIPAKTHUECKOE
MIPUMEHEHHE TTPOIYKTOB NEPEepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJTHOTO BEIIECTBA WU MPOAYKTA
pEeaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJAETh CHUCTEMOM 3HAHUU OO0 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XHUMHYECKUX SABJICHUH (HaOII0CHHEe, U3MEPEHHE, SKCIICPUMEHT, MOJICITHPOBAHHIE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS [JIs TPUHATHS pPEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOATh MPaBUIIA MOIb30BAHUS XUMUUYECKOU
NOCYJI0M M J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TakKe IpaBuia OOpalleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBINOIHATh XUMHYECKUM
SKCIIEpUMEHT (TIpeBpalleHrs OPraHMYEeCKUX BEIISCTB MPH HATPEBAHHH, MOJTyUICHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKI[MU OPTaHUYECKUX BEIIECTB,
JCHATypanus OSJIKOB IMPU HArPEBAaHUH, [IBETHBIC PEaKIIMKA OCJIIKOB) B COOTBETCTBUHU
C TpaBUJaMU TEXHUKM O€30MacHOCTHM TMpu OOpalleHUd C BelIeCTBaMU U
1a0opaTopHbIM  00OPYIOBAHUEM, TMPEIACTABIATh PE3YJIbTaThl XUMHUUYECKOTO
JKCIEepUMEHTa B (opMe 3amucu ypaBHEHHM COOTBETCTBYIOIIUX pEaAKIUUA U
(dhopMyIHpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
UHPOPMAITHIO, TIOJyYaeMyK |3 pa3HBIX MCTOYHHKOB (CpelICcTBa MacCOBOU
uHpopMaruu, IHTepHET U IPyTHX);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMIOAaTh  MpaBWIa  SKOJOTHMYECKHU
1enecooOpa3Horo MOBEJAEHUST B ObITY W TPYJIOBOM JAESATEILHOCTH B LEIAX
COXpaHEHHUs] CBOErO 3/I0pPOBbSl U OKPY’KAIOIIEW MPUPOJHOM Cpelibl, OCO3HABAThH



ONAaCHOCTHh BO3JEUCTBUS HA JKUBBIE OPraHU3MbI ONPEAECIEHHBIX OPraHUYECKUX
BelllecTB, moHumasi cMbica mokasarens [I/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIEHUSI W MPENOTBPALLIECHUAS KX BPEAHOTO BO3ACUCTBUSA HA OpPraHu3M
YEJI0BEKa,

JUIsT 00Yy4YaroIIMXcsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIIETBIX M CIAa0OBUIAIIMX OOYyYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.
11 KJIACC

[IpeameTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIass W HeopraHudeckas
XUMHS» OTPAXKaroT:

cOOpMHPOBAHHOCTh  NPEACTABICHUM. O XHUMHUUYECKOW  COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUH SIBJIEHUW TPUPOBI,
B (OPMUPOBAaHUU MBIIUICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (PYyHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl pEIIeHUs] MPAKTUYECKUX 3a7a4 U SKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBbIO U MIPUPOJIHON CpeEIE;

BIIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKUH 3JIEMEHT, aTroMm, H3oTom, S-, p-, d-
ANEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas CBA3b
(koBaJICHTHAsI, MOHHAsI, METAJUTMYECKasl, BOJOPOHAS), KPUCTAITUYECKAsl peniéTKa,
TUNBl XUMUYECKHX  PEAKLIHH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAST JUCCOLHUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIMH, XUMHYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJEKTPOJUTUYECKON aucconranuy, nepuonndeckuil 3akod [[. M. Menpaeneena,
3aKOH COXPAHEHMS MACChl BEILIECTB, 3aKOH COXPAHEHUs U IPEBPALLECHUS dHEPTUU
NpH XHUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIHMYCCKHUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMMUYECKUX SIBIICHUM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HMCMOJIb30BAHUU BAXKHEUIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YETIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTE€pPHbIE MNPHU3HAKU MOHSTHUH,
YCTAaHaBIIMBaTh WX B3aUMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIME IMOHITUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JJIS
cocTaBieHus (OopMysn BEIIECTB M  yPaBHEHUM XUMHUYECKUX  PEaKIIUi,



cucremarndeckyro HomeHKIatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BemecTB (yrapHblii Ta3, YIVICKHCIBIA Ta3, aMMHAaK, TrairéHas
W3BECTh, HETaEHAs U3BECTh, MUTHhEBAs COJIA, TUPHT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOrO COCTAaBa, BUJ XHUMHUYECKOU
CBs3M (KOBAJICHTHAs, HOHHAs, METAJIMYECKAasl, BOJOPOJIHAS) B COCJMHCHUAX, THII
KPUCTAJUTMUECKON PENIEéTKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISIpHAs,
WOHHAs, METAJUTMUECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHUYECCKHX
COCIUHEHU,

c(hopMUPOBAHHOCTD yYMEHHI YCTaHaBJIMBATh MPUHAJJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OIpeAeaEHHOMY Kiaccy/rpyrie
COCTMHCHHI (ITPOCThIC BEIIECTBA — METAJUIBI M HEMETAJUIbl, OKCHUJIBI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJUYECKOro 3akoHa [l.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYeCKuX »dieMeHToB 1-4 mnepuonoB Ilepumoanueckoit cucreMmbl
XxuMHudeckux djemeHtoB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, -
ANEKTPOHHBIE OPOUTATN», KIHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XMMHMYECKUX HJIEMEHTOB U UX COEAMHEHUM MO Mepuoiam u
rpynnaMm [lepuoanueckoit cuctembl xuMuieckux 3semMeHnToB 1. 1. Mennaeneena,

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXIAY HEOPraHUYEeCKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN;

c(hOpMUPOBAHHOCTh YMEHHS KIIACCU(PUIHUPOBATH XUMUYECKHE PEAKIHUU IO
pa3IMYHBIM TpHU3HAKaM (YUCITy W COCTaBY PEarupyromuX BEMIECTB, TEIUIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCJIEHHUS 3JIEMEHTOB, OOpPaTUMOCTHU
PCaKIUy, YIaCTHIO KaTau3aTopa);

c(hOpMUPOBAHHOCTb YMEHUM COCTaBJISITh YPABHEHUS PEAKIUU pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEaKIHMH, MOATBEPKAAIOIINE
KAueCTBEHHBI COCTAaB pA3JUYHBIX HEOPraHMYECKUX BEIECTB, pPACMO3HABAThH
OMBITHBIM MyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIILIECTB,



c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBATh CYLIHOCTb  OKHCIIHUTEIIHHO-
BOCCTAHOBUTENILHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JEKTPOHHOrO OanaHca
ATUX PEAKIUU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS] XUMUYECKOT'O0 pPaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTeus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh XUMHUECKHUE IIPOIIECCHI,
JIe)KAIINE B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUS] CEPHOW KHUCJIOTHI, aMMHakKa, a
Takke CcHOPMUPOBAHHOCTH MPEACTaBICHUI 00 OOIMX HAYYHBIX MPUHIHUIAX U
AKOJIOTMUUYECKUX MTPOOJIeMaX XUMUUYECKOTO MTPOU3BO/ICTBA,

c(hOpMUPOBAHHOCTb YMEHHUH MPOBOJAUTH BBIYUCIEHUS C HUCIOIb30BaHUEM
MOHSATHUSI KMACCOBast I0JISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH ra30B MpHU
XUMUYECKUX PEAKIUSIX, MAcChl BEHIECTBA WJIM O0BbEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJHOrO0 M3 YUYaCTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuh Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacChl
BEIIECTB, MPEBPALCHHS U COXPAHECHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUN COONIOATh MPaBUIIA MOIb30BAHUS XUMUUYECKOU
MOoCy0l U J1aboOpaTOPHBIM O0OpYJOBaHMEM, a TakKe MpaBwia oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBINOIHATh XUMHYECKUM
SKCIIEPUMEHT (pa3liokeHHEe MEPOKCHIa BOJOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONIPENIEJIEHNE CpeAbl pPACTBOPOB BEIIECTB C IIOMOIIBIK) YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEaKIIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE pEaKIuu Ha cyibdar-, KapOoHAT- U
XJIOpHU/I-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 33/1a4 IO
TemMaM «MeTauiel» U «HemeTaipl») B COOTBETCTBHHM C TPaBWJIAMH TEXHUKH
0€30MacHOCTU MPpU OOpalIEHUHU C BEIIeCTBAMU U JaOOpaTOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3YyJbTAaThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
ypaBHEHHM COOTBETCTBYIOIIMX PEaKIIUi U (OPMYITUPOBATH BHIBOABI HA OCHOBE 3THX
pe3yIbTaATOB;

c(hOpMUPOBAHHOCTb YMEHUN KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
UHPOPMAITUIO, TIOJYyYaeMyK |3 pa3HBIX MCTOYHHKOB (CpelICcTBa MAacCOBOMU
KOMMYHUKaIu#, MTHTEpHET U IPYTHX);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMIOAaTh  MpaBWia  SKOJOTHMYECKU
1enecooOpa3Horo MOBEJAEHUST B ObITY W TPYJIOBOM JAESTEILHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPYKAIOIIEW MPUPOAHOM Cpenbl, OCO3HABATH
ONACHOCTh BO3/JICHCTBUS HA KUBBIE OPTAaHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cmbicn nokazatens [IJIK, mosicHITh Ha mOpumepax CcrnocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsT 00Y4YaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI. YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUM;

JUISL  CIIETBIX M CIa0OBUIAIIMX OOYyYaloIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKHUX

dbopmyi.
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