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HOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpEeIHEro o01ero oo6pa3zoBaHUs
pazpabotrana Ha ocHoBe DenepasibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOIt 00pa30BaTEILHOM MTPOrpaMMBbI cpetHero oorero oopazoBanws (POIT
COO), mpeacraBneHHsix B DegepaibHOM TOCYJAPCTBEHHOM 00pa30BaTE€IbHOM
crangapre COO, c yuérom KoHuenmuu mnpenogaBaHusi y4yeOHOro IMpeaMera
«XuMus» B oOpa3oBaTelbHBIX opranm3anusx Poccuiickort  ®Denepanuu,
peanu3yIonmMx OCHOBHBIE 00pa30BaTEIbHbIEC TPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crtparerun pa3putusa BocnuTanus B Poccuiickoin denepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONPEIEIICHUIO
oOuieit ctpareruu 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTUSL O0YUaIOUIUXCA CPEICTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypPOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkeHuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IIEJIEH,
COJIEp)KaHus, pe3yibTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJArOTOBKHU
BBIITY CKHHKOB.

XHAMHUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITY CKHUKaMU
00111€00pa30BaTEeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM ATAallOM pealu3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeJI0BEKA, a TAKKE KOJIOTMUYECKHM 0OOCHOBAHHOTO OTHOIIEHHS! K CBOEMY 3JJ0POBBIO
U IpUpoIHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuE OOyYaroIIMXCsl Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus CpeACTBaMH yUeOHOI 0 MpeAMETa « XUMUS»,
COZIEP’)KaHUE U ITIOCTPOCHHUE KOTOPOIO OIPEAECIIEHBI B IPOrpaMME IO XUMHUHU C
y4€TOM crneuu@uKd HAayKH XUMHH, €€ 3HA4eHUs B IO3HAHMM NPUPOJIBI U B
MaTepUaIbHON KU3HU OOILECTBA, a TAKXKE C YYETOM OOIIMX LENel U NMPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbl CpEIHEero OOIIero
obOpazoBanust B Poccuiickoit deneparum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepUasbHON KYJBTYpBHI.
Omna BHOCHUT cBOM BKJIaJ B ((OPMHUPOBAHKE PAIIMOHATBHOIO HAYYHOTO MBIIIIJICHHS], B
CO3/1aHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’KAIOLIEM MHpPE KaK O €IWHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POpMHUpPYEeTCsl B XMMUU Ha OCHOBE NMOHHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTajia
HEOThEMJIEMOMN YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMbBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HallpaBlieHA Ha pEUICHUE
IJI00ANBbHBIX TPOOJIEM YCTOMYMBOIO PpPA3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM ¢ OOMMMH UEISIMU U NPUHIUIAMH CpPEIHEro OOIIEro
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaronmmxcsi, HEOOXOJUMYI0O KM IS BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEUIHONO BKJIIOUEHHUA B JKU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

Cocrapisromummu npeameta « Xumus» B 11 knacce siBisieTcst 0a30BbIid Kype —
«OOmass ¥ HeopraHuyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUS
KOTOPOTO SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUM 1O HEOPTaHUYECKOU
XUMUU (C BKJIIOUYCHHEM 3HaHUM u3 oOmer xumun). DopMupoBaHue HTaHHOU
CUCTEMbl 3HAHMW TpPU HU3YYEHUHM MpeAMeTa OO0ECHeunBaeT BO3MOXKHOCTh
PaccMOTPEHHUSI BCETO MHOI000pa3us BEILIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB
Y TEOPUU XUMUHU.

Crpyktypa cojaepxkanusi kypca «OOImass W HEOpraHUYeckas XHUMHS
chopMUpOBaHa B MporpaMMme MO XHUMHHM Ha OCHOBE CHCTEMHOIO IMOJAXO0Ja K
M3YUYEHUI0 y4yeOHOro marepuana U OOyCIIOBJI€HA HMCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUW HA ONPEEIEHHBIX TEOPETUUECKUX YPOBHSX.

[Tonq HOBBIM yrIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YYEHHbII Ha YpOBHE OCHOBHOrO oOmiero o0Opa3oBaHUs
TEOPETUYECKH Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEUIECTBAX H
XuMUueckoil peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHSD) 00ydYarolmMMCs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAauyeHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOIOJOTHYECKUX IMO3UIUH,
IIyO)Ke TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKkoHa — OT
0000111aro1Iel 10 0OBACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Envnast cucrema 3HaHMK O Ba)KHEUINMX BEIIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaX W MPUMEHEHHUH, a4 TAKKE O XMUMHUYECKHX PEaKIHSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHWsd JOMNOJHsAETCa B Kypce 11 kimacca sneMeHTaMu
coliepKaHUsl, UMEIOIIUMH KYyJIbTYPOJOTUYECKUM M TPUKIAJAHONW Xapakrep. OJTU
3HaHUS CHOCOOCTBYIOT NMOHMUMAHUIO B3aMMOCBSA3M XMMHH C JIPYTUMU HayKaMH,
PacKpbIBaIOT €€ pOJib B MO3HABATEIILHON M MPAKTUUECKOM JNEATEIbHOCTH Y€JIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y PAKTUYECKUX TPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B



OOIIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh MHPOPMALIUIO U IPUMEHSTH €€ JIJIs TONOJIHEHUS 3HAHUH,
pELICHUS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENBCKHUX 3a1a4. B
[EJIOM COflep’KaHue y4eOHOro mnpeamera «XUMUS» JAHHOTO YPOBHS U3YYEHUS
OPHEHTHUPOBAHO Ha (OPMHUPOBAHUE y OOYUAIOIINXCS MHUPOBO33PEHUCCKON OCHOBBI
Ul TIOHUMaHus (PrIIOCOPCKUX WACH, TaKMX KaK: MaTepHAIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTh PUPOJAHBIX SIBJICHUN TyTEM SKCIIEPUMEHTA
U peuieHus TMPOTUBOPECUUN MEXKIYy HOBBIMU (aKTaMuM UM TEOPETUUECKUMHU
MPEAMOCHUTKAMHU, OCO3HAHUE POJM XUMHUHU B PEIICHUU IKOJIOTHYECKUX MPodieMm, a
TaKkXe Npo0seM cOepeKeHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUAJIOB.

B nnane pemenus 3amady BOCHHMTAaHUS, Pa3BUTUS M COIMATIU3AIUU
00yYaromMXCcsl MPUHATHIE TPOTpaMMON MO XUMUM TOAXOAbI K ONPEACIICHUIO
COJCp)KaHUSI U TIOCTPOCHMS TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JICUCTBUM, UMEIONUX 0a30BO€ 3HAUYCHUE JJISI PA3TMUHbIX
BUJIOB JICSITENIbHOCTH: pEIIECHUsS TMpo0jeM, IOMCKa, aHaiu3a M 00padoTKU
uH(popManuy, HEOOXOAUMBIX I NPUOOPETEHHsS] ONbITA NPAKTUYECKOH U
HCCIIEIOBATENIbCKON JIESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TMO3HAHUU
XUMUHU.

B mpaktuke mnpemnojsaBaHus XMMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETrO
00pa3oBaHus, TaK ¥ Ha YPOBHE CPEIHETO 00IEero o0pa3oBaHUs, IIPH ONPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKU I1IeJIeM M3y4YeHUs MpeaMeTa HampaBiICHUEM
MEePBOCTENICHHON 3HAYUMOCTH TPAJAUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIIbHOCTH 4Y€JIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJAMYECKON TOYKHA 3PEHUS] TAKOM TMOAXOJ K OINPEICIICHUIO ILEIEH H3yUYEHUS
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHo MaHHOW TOYKE 3pPEHHUS TJABHBIMU UEISIMU HM3Yy4YECHUsSl MpEaMETa
«Xumus» Ha 6a30BoM ypoBHe (11 Ki1.) ABISIIOTCS:

e (¢opMUpPOBaHHE CHCTEMbl XHMHUYCCKHX 3HAHMH KakK BaKHeHIen
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTHHBI MHPA, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIC MOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI M TECOPUH XUMUH,
OCBOEHHUE SI3bIKa HAYKH, YCBOGHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHEC MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMHUECKHUX PEAKINi, HEOOXOIUMBIX JIJIsi IPUOOPETEHHS YMEHUH



OPUEHTHPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B IIPUPO/JIE, B MPAKTUYECKOMN U MOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHUU U CIOCOOOB JACATETHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM  MPaBUI
0€301acHOro OOpaIIEHMs C BELECTBAMM.

Hapsiny ¢ 3tumMm, coaepskaTenbHas XapakTepUCTHKA 1ieJiel U 3a7a4 U3Y4YEeHHUs
npeaMeTa B IPOorpaMMe M0 XMMUU YTOUHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMHU B CHUCTEME cpefaHero oOmiero oOpazoBanus. CerogHs B
MpernoaBaHUK XUMUH B OOJIBIICH CTENEeHU OTAAETCS MPEANOYTEHNE MPAKTUYECKOM
KOMIIOHEHTE COJEp)KaHUs OOydueHHus, OPHUEHTUPOBAHHON HA  IOATOTOBKY
BBIIIYCKHHUKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIIAJCIONIET0 HE HaObOpOM
3HaHWU, a (QYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHSIMH
aKTUBHOTO TOJyYeHUS 3HAaHWW U IPUMEHEHUS WX B PEATbHOM KU3HU TSI PEIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsi3u ¢ 3TUM NIpH M3y4YeHUH TpeameTa «XUMUsD TOMUHHUPYIOIIEe 3HaYCHHE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

ajanrtanus o0y4arouxcs K YCIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dopMupoBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAMOTHBIX
pElIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BELIECTBAMH U UX
NPUMEHEHHEM;

dbopMupoBaHue y OOYYalOIMXCS  KIIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIUI), UMEIONINX YHUBEPCAJbHOE 3HAUYEHUE JUIs Pa3IMYHbIX BUOB
NEeSATEIbHOCTH: PEIIeHHs Mpo0JieM, MOUcKa, aHaau3a U 00paboTku uHbOpMaIuH,
HEOOXOUMBIX IS PUOOPETEHHSI OTIBITA ACSITEILHOCTH, KOTOPasi 3aHUMAeT BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXKe JUIsl OLEHKH C IO3ULUN 3KOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOTHYIO CpEay;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yYarOMIMXCS: CHOCOOHOCTH CaMOCTOSTEILHO TPUOOPETATH HOBBIE
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOUCKAa U aHanu3a yuyeOHOU u
HAYYHO-TIOMYJISIPHON MH(pOpPMAIH XUMHYECKOTO COIePIKaHNUS;

dopMupoBaHKE U pa3BUTHE Y 00YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHHS], HA0II01aTebHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, INpPH IJIAHUPOBAHUH W MPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydJarommxcsi YOeXKIEHHOCTH B TYMaHUCTHYECKOH
HaIpaBJIECHHOCTH XUMHUH, €€ Ba)XXKHOU POJM B PELICHUM TJI00albHBIX MpoOIeM



paIMOHATIBHOTO MPUPOAOINOIB30BaHUSA, TOTIOJHEHHS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHUS K TPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
UCTIONB30BAaHUS TOJYYCHHBIX 3HAHWHM I TPUHATHS TPaMOTHBIX DEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOnom mnaHe cpeaHero oo6miero oOpa3oBaHHs MpPEAMET «XUMUS)
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAyUHBIE
TPEMETHI».

Oo11ee yncio 4acoB, OTBEIEHHBIX ISl H3yUEHUSI XUMHH, Ha 0230BOM ypOBHE
cpemHero od1ero oopasoanus, coctanisaeT B 11 kmacce — 34 gaca (1 gac B Hezemo).



COILEPKAHUE YYEBHOI'O IIPEJIMETA
11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMU

XuMuyeckuht aneMenT. AToM. S1apo atoma, H30TOIBL. DIIEKTPOHHAS 000JI0UKA.
DHepreTH4YecKue ypoBHH, MOTypPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pachpeeNieHus JIEKTPOHOB MO OpOUTAIAM B aToMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTypaIis aTOMOB.

[Tepunoanueckuit 3axoH u llepuoanueckas cucteMa XUMHUYECKUX JJIIEMEHTOB /],
N. MenneneeBa. CBs3b MNEPHOIUYECKOTO 3aKkoHAa W Ilepmoandeckoi cuUCTEMBI
xuMu4eckux a3ieMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB W
oOpa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BEIIECTB MO TPYIIaM U TEPHOJaM.
3HaueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XHUMHYECKas CBsI3b. BBl XHMMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTauinueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBII U JIOHOPHO-
aKklenTopHslil). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJNEKYJISIpHOTO H  HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTALIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[Tonstue o gucnepcHeix cucrteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BeecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHEHUN. Homenknarypa
HEOPraHWYECKUX BelIeCTB. [eHeTuyecKkas CBA3b HEOPraHUYECKHWX BEUIECTB,
NPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckass — peaknusa.  Knaccudukanus  XUMHYECKUX — peaklnuid B
HEOPraHUYECKOW M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nu4HbIX (hakTopoB. OOpaTHUMBbIC
peakiuu. XHUMUUYECKOe paBHOBecue. MakToppl, BIMAIOIIAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle Hlartenbe.

Onektposutuueckas aucconuanus. CuiabHbIC U ciiadblie dyeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIJIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M WX MpEeBpallCHUN:
nemoHcTpanus Tabmui «Ilepuognyeckas cucrtema XumMudeckux snementoB [1. U.



MenpneneeBay, W3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOII0/IeHne U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yiokKeHHEe TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KAaTAIM3AaTOPA, ONPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIIbIO YHUBEPCAILHOT'O MHIUKATOPA, PEaKIluid HOHHOTO OOMEHA), ITPOBEICHHE
MpakTHUeCcKor paboThl «BiusHIe pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKuum».

Pacuértnrlie 3agaun.

Pacuétel 1O ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MTOHATUS «MACCOBas 0
BEILIECTBAY.

Heopranuueckasi xumus

Hemeranner. Ilosmoxxenne HemetauioB B Ilepumoamueckoir  cucrteme
xuMuueckux sneMeHtoB J[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HAa mpuMepe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEPbI, a30Ta,
docchopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumeHeHnEe BAXKHENIIINX HEMETAJUIOB U UX COCUHECHUIA.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XHMHYECKHX
sanemeHToB [[. . MenpaeneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0007I0YEK
aToMOB MeTayioB. O6muMe ¢uzudeckue cBoiicTBa MeTauioB. CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKNN PSI HAMTPSIKEHUN METAJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATpPUM, KaJIMi, KaJblIUi,
MarHui, aTlOMUHUM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUH.

OO6mme crocoObl MomyueHuss MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEUIECTB U WX MpPEeBpallCHUN:
M3yYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, PEICHHE
OKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIMCAHUE JIEeMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIUY Ha KATUOHBI METAJUIOB).

Pacuérnrbie 3a1aun.

Pacuérel maccel BemecTBa Wi 00bEMaA ra3oB MO M3BECTHOMY KOJHYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Tsl Macchl (00BEMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb



Ponp xumum B 0OecniedeHHH 3KOJIOTHMUYECKOW, YHEPTeTUYECKON W THUIIEBON
0€30MacHOCTH, Pa3BUTHUH MeAUIMHBL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX [POMBIIIJICHHOTO
MOJIyYEHHUS BaXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MATEpHallbl, KpacKu, CTEKIIO, KEepaMHKa,
MaTepualbl s 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHBIC
yA0OpEHUSI.

XuMus M 340pOBbE YEJIOBEKA: IPABWJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacHOr0 UCIIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B
IIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3yYeHHH OOImed u
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyIIECTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
001X €CTECTBEHHO-HAYYHBIX MMOHSATUMN, TAK U TOHSATHH, SIBIISIOMIUXCS CHCTEMHBIMU
IUIsL OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO0mure ecTeCTBEHHO-HAYUYHbIE TMOHSATHA: HAyYHbIM (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHallM3, CHUHTE3, KJIAaCCU(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: mMaTepus, SHEPIUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOII, PATHOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUYECKUN YPOBEHD, BEILIECTBO, TEINO,
00BEM, arperaTHo€ COCTOSIHME BEIECTBA, (PU3NYECKHE BETUYUHBI U €AUHUIIBI MX
MU3MEPEHNUS, CKOPOCTb.

buonorusi: kierka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKOMAaeMbl€, TOILUIMBO,
peCypeBl.

TexHOoJIOrusA: XUMUYECKAsT MPOMBINUIEHHOCTh, METAJUIYPIHsl, ITPOU3BOJICTBO
CTPOMUTENBHBIX MATEPHUANIOB, CEIBCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAs
IPOMBINIJICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IIPEnapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAIIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHS
OoOyYaloIMMUCA TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIUYHOCTHBIM,
METalpeAMETHbIM W OpeaAMeTHbIM). HaydHo-mMeTonnyeckoil OCHOBOW I
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHMM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHMHsSD» Ha YPOBHE CPETHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCHUMCKONW Tpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJu4re MOTUBALIUU K O0yUEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarolIMXCsi PYKOBOJCTBOBATHCSI B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPUCYLIUMHU LIEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUA IpeAameTa «XHMHUS» JIOCTUTArOTCA B
€IMHCTBE Y4YeOHOH U BOCIUTATEIbHON JESATENIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HUAealaMd POCCHUKCKOT0 TpakJaHCKOro OOIecTBa, MPUHATHIMH B OOILIECTBE
HOpMaMHU U IIpaBUJIaMU [TOBEACHHUS, CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH O0YYArOIIUXCSL.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUSA TMpeameTa «XHUMHUS»  OTpPaKaroT
c(OPMHUPOBAHHOCTh OMNbITA MO3HABATEILHON M MPAKTUYECKOW NE€ATETbHOCTH
oOyyJaroumxcst o peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpaaIaHCKOT0 BOCTIMTAHNSA '

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABONOPAIKY;

MIPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBHJIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JAEATEIHHOCTH MPH CO3TAHIH yIEOHBIX
IPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATENIbHBIX 33/1a4, BBIMOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHUSI, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) MATPHOTHYECKOTO BOCTIHTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTEUECTBCHHOU XUMUMU;

YBOKEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJCHUM, KPOMOTIMBBIX  HOKCIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MOCIETYIOEM aHATTU3E
uH(GOPMAIH O TIEPEAOBBIX IOCTHKCHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJCHUE U TIOCTYNKH CBOUX TOBAPUILEH C
MO3UIIMH HPABCTBEHHBIX W TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUM ITHUX
MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 3/I0POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0poBOTO0 U Oe3omacHOro oOpasza >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (hHU3UYECKOMY W
MICUXUYECKOMY 310POBBIO;

coOmro/ieHns TpaBui O€30MacHOro OOpalleHusi C BEIIeCTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAaHUSl [EHHOCTH TPaBWI HHIWBUIYATbHOTO M  KOJIJIEKTUBHOTO
0€30macHOro MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOIINUX 3JOPOBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPUSTUS BPEAHBIX NMPUBBIUEK (YHMOTPEOICHHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BATEIbCKON
NeSATETbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrHMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEHIEHWH NPaKTHUECKUX 3ajad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUCHHUIO MPOGeCcCruil pa3IudaHoOro pojia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOXKEHUSI K TPYLY, JIOJSAM TPyJa U pe3yJibTaTtaM TPYJOBOU JEATEIIbHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHJMBUAYAJIBHOW TpPAaCKTOPUU
oOpazoBanusi, Oyayuied mnpodeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOTHYECKOTO0 BOCTIUTAHUSI:

AKOJIOTUYECKU II€JIECO00pa3HOr0 OTHOILIEHUA K MPHUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HaHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTIKEHUNW XUMHH JUIS
peLIEHUs BOIPOCOB PAlMOHAITIBHOTO MPUPOJOTOJIb30BAHHS;

AKTUBHOIO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpEl OKpYKarollen
IPUPOAHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUYECKHE
NOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJMYUsl Pa3BUTOTO SKOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH HWIEOJIOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeIUPUKA XUMHUU KaK HAyKd, OCO3HaHUS €€ poJlid B
GbopMHpPOBaHUY PAlMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
IPEICTaBICHU 00 OKPYKAloIIeM MUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuU MpoOJeM COXpaHECHHUS
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAUUMOCTH XUMUU JJII  COBPEMEHHOMU
IUBUJIM3ALUN: B €€ TYMAHUCTUYECKOW HAIPaBICHHOCTH U BAXKHOM POJIU B CO3/IaHUU
HOBOM 0a3bl MAaTEPUAIBHOW KYJIBTYphI, pEHICHUH TJI00aIbHBIX MPOOIeM
YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIreTUUYECKOM, MUILEBON U

AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 0OCCIIEUYEHUN YCIOBUI
YCIIELTHOTO TPY/Ia M 9KOJIOTHYECKH KOMGMOPTHOM KU3HU KaXK0T0 YjieHa OOIeCTBa;
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIMOHMMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh
MOJTy4aeMbI€ 3HAHMS VISl aHAJM3a U OOBSICHEHUS SBJICHUN OKPYKAIOMIETO MUpPA U



MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAHHbBIE 3aKIIOUECHUS Ha
OCHOBE HaY4HBIX (PAKTOB U MMEIOLINXCS TAHHBIX C IIEIIBIO MOIYYEHUS JOCTOBEPHBIX
BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHHIO U UCCIIEI0BATENbCKOM esITebHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHUU 1O XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpPyJa B pa3iuYHbIX cepax mpodecCHoHaIbLHON
JESITETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTO TpeaMeTra «XuMHUs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble Ui (OPMUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SBIICHUE,
MpoIIeCcC, CHCTeMa, HAYYHBIN (haKT, MPHUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, KCCIeI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC Y4eOHbIC NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHEIE,

pEryJsiTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHON KOMITIETEHIIUU 00y4arouXcs;
CHOCOOHOCTh 00yJaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJSTHBHBIMU
JICUCTBUSIMH.

OgJagenue YHHUBEPCAJIbHBIMHU Y4eOHbIMH No3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHSA:

CaMOCTOSITENIbBHO  (hOpMyJIUpOBaTh M aKTyaJlM3UpOBaTh  MPoOJieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEACNISATh LENU JESITENbHOCTH, 3aJaBas MMapaMmMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKU MOHATUM W YCTaHABJIMBATH UX B3aUMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIOMINE TOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHMSI M KPUTEPUH JJIA KiIacCU(UKAIIMK BEUIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBAaTh NPUYUHHO-CIECACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXKIeHUs (MHIYKTUBHbBIC, JIEYKTUBHBIE, IIO
aHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIE TIPE/ICTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) AJIEMEHTa, XUMUUYeckas popMysia, ypaBHEHHE XUMUYECKON peakinu
— MpU PElICHUM YUEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHAThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe UCCIEI0BATEILCKIE TeHCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAy4YHOI'O IMO3HAHUS BEHIECTB M XUMHUYECKUX
peaKumii;

dbopMyIUpOBATH IEIH U 33/1a4d UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIs1 (DOPMHUPOBAHUS THUTIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSATEJILHOTO IUIAHUPOBAHUA W TIPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0AaTh 3a XOJ0M
MpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyJIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
NEeATEeIbHOCTH, MPOSBIISITH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB PEIICHUS TMPAKTUYECKUX 3a7a4y, MNPUMEHEHHUIO pa3JIMYHBIX METOOB
MIO3HAHMSL.

3) padora ¢ undopmanueii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HHPOpMaAnMu (HAy4YHO-
MOMyJIIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
MPEJCTABICHUS, KPUTUUECKHU OLICHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTH;



(dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOWCKE U
otbope wuHPOpPMALIUK, HEOOXOAWMOW ISl BBIMOJHEHMS Y4YEOHBIX 3ajaad
onpenenEHHOro TUIA;

MpuoOpeTaTh OMBIT HCIOJB30BAaHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMYy  MPEACTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKON
uH(popMaIeil: MPUMEHATh MEXMNpeaMeTHble ((hU3nYecKue U MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, (hOPMYJIb, a0OpEBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbLHBIMA KOMMYHUKATUBHBIMH J1€/iCTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TeMBI B XOJI¢ JUAJIOTa W/UITU
JTUCKYCCHHW,  BBICKA3bIBaTh  WaAeHW, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BBHITTOJTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKTa u (HOpMyIUpOBaTh BHIBOJIbBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS TTO3UIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBi1ajjeHNe YHUBEPCAJBHBIMHU PEryJsiITUBHBIMHU JeHCTBUSIMU:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO TO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenelisas e¢ Iead W 3aJadd, KOHTPOJIHMPOBATH W 10 Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUN TMpuU
BBITIOJIHEHUN YYEOHBIX U HCCJIENAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ exTuBHBIN Ccroco0 WX penieHuss ¢ Y4€TOM TOJIyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JCATEIIBHOCTH HA OCHOBE CaMOaHaIM3a 1
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATHI
11 KUIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOIas u HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MUPA, POJIM XUMHUHU B TO3HAHUHU SBJICHUU PUPO/IBI,
B (OpMHUpPOBAHMHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU



IPaMOTHOCTH, HEOOXOUMOM /I PEIICHUS MPAKTUISCKUX 3a7a4 M DKOJIOTHYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0pPOBBIO U IMIPUPOJTHON cpefie;

BJIAJICHUE  CUCTEMOW  XHMMHWYECKUX  3HAHUW, KOTOpas  BKIJIIOYAET:
OCHOBOITOJIAraloIye IMOHATHS (XUMUYCCKUM 3JEMEHT, aToM, HM30ToIm, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENICHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas1, MOHHAsA, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAINIMYECKasl pelIéTKa,
TUMBl ~ XMMHYECKUX  PEAKIMH, PacTBOP, DJIEKTPOJUTHI, HEIICKTPOJHUTHI,
ANEKTPOIUTUYECKAST JTUCCOLMAIINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOM peakIMu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONW JUccoumanuu, nepuoandeckud 3akoH [l. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS] SHEPTUU
MpU XUMUYECKUX PEaAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUSI, JIeKAIIUEe B OCHOBE IMOHUMAaHUS MPUYMHHOCTU U
CUCTEeMHOCTH XMMHYECKHX SIBICHHUH, (DaKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€301acHOM HCIOJIb30BAHUHU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHUS TPU
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY IS
cocTaBliecHHs (opMya  BEIIECTB W  YpPaBHCHUH XHMHYECKHX  PEaKIIHH,
cucrematnieckyto HoMeHkIaTypy (IUPAC) u TpuBrHalibHbIE HA3BaHUS OTAEIBHBIX
HEOpPraHMYECKUX BelIeCTB (yrapHbId Tra3, YIVICKUCIBIA Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COMA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONMPEICIIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHHUS
XUMHYECKUX AJIEMEHTOB B COCIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM
CBSI3U (KOBaJICHTHAs, MOHHAsI, METaJUIMUECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIIpHas,
WOHHAs, METAJJTUYECKAs ), XapaKTep Cpe/ibl B BOJHBIX PAaCTBOPAX HEOPraHUYECKHUX
COCIUHCHU;

c(hopMHUPOBAHHOCTH YMEHHI yYCTaHaBJIMBATh MPUHAJIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNPEACIEHHOMY KiacCy/TpyIie
COCMHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBAHHS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHU pacCKpBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, 00bSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITNU;



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJICKTPOHHOE CTPOEHUE
aTOMOB XHUMHUYECKHX JJieMeHTOB 1—4 mepuonoB Ilepuonnueckoid CUCTEMBI
xuMudeckux saemeHtoB [I. M. MenpaeneeBa, UCHONb3ys MHOHATUS «s-, P-, d-
AJNIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHI», OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHUX 3JEMEHTOB M MX COCIWHEHHH MO MepHojiaM U
rpynmnam llepuoanueckon cucremsl xumudeckux anemeHToB [1. 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOJTBEPXkKAATh CYIIECTBOBAHUE T€HETHMUECKOW CBSI3M MEXKIAY HEOPTaHUYECKHUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUU IO
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peakir, U3MEHEHHUIO CTENEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHMSI PEAKIMA Pa3TUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTaB pPAa3JMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELIECTB;

c(hOPMHUPOBAHHOCTh yYMEHUH  pPAaCKphIBaThb CYIIHOCTb  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABIEHUS JIEKTPOHHOTO OajiaHca
ATUX PEaKLINN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
PEaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTepP CMEIIECHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTeus (mpuniun Jle llarense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BATh XHMHUYECKHE MPOLIECCHI,
JeXKallkie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS! CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOMIMX HAy4YHBIX MPUHIUNAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHMCICHUS C HCIOJIH30BAHUEM
MTOHSITUSI «MACCOBast JI0JISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B MIPH
XUMUYECKUX PEaKIUsIX, MAacChl BEIIECTBA WIH 00BbEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOr0 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIAaTh MIpaBuja MOJIb30BAHUS XUMUYECKON
MoCy/Iol u j1abopaTOpHBIM O0OpPYIOBaHHMEM, a TaKXKe MpaBUiia OOpalIeHHs C



BEIIECTBAMH B COOTBETCTBUHM C WMHCTPYKIMSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOITHATh XHUMHYECCKUN
AKCIEPUMEHT (Pa3JIoKEHHUE MEPOKCHA BOJOPOJA B MPUCYTCTBUM KaTalu3aropa,
ONpPENEIICHUE CPEAbl PACTBOPOB BELIECTB C IOMOLIBIO YHUBEPCAIBLHOIO
WHAMKATOPA, BIUSHUE PA3IUYHbIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKON pEeaKkIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUMU Ha cyib(dar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temaM «Metamib» u «HemeTamwibl»y) B COOTBETCTBUU C MpPaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
NPEICTaBIATh PE3YJIbTaThl XHWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PeakIuii U (GOPMYIHPOBAThH BHIBOJIBI HA OCHOBE 3TUX
pEe3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUNW KPUTUUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalNK, THTEpHET U ApYrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  cOONIOAaTh  MpaBWa  AKOJOTHYECKU
L[EJIECOO0PA3HOTr0 MOBEAECHHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IEISIX
COXpPAaHEHHSI CBOETO 3JI0POBbA M OKPY’)KAIOIIEH MPUPOAHOU Cpelibl, OCO3HABATh
OTNAaCHOCTb BO3/JICHCTBUS HA KUBbIE OPTraHU3MbI ONPEICIEHHBIX BEIIECTB, HOHUMAs
cmbpicn mokasarens [IJIK, mosicHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS WU
pEeAOTBPAILICHUS UX BPEAHOTO BO3ACICTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXCsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHU;

JUISL CJENbIX W CHa0OBUASIIMX OOY4YarONIUXCS: YMEHHUE HCIMOJb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa mis 3amucu XUMHYECKUX

dbopmyI.
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Ne n/m Kontposbnbie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pasznen 1. TeopeTnueckue 0OCHOBbBI XMMHH
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