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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuuy, TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIBLHOM MPOTPAMMBI CPEAHETO OOIIEro OO0pa3oBaHUs, C
yuérom Konuenuumu mnpenomaBanus ydeOHOro nmpeamera «XUMHS» B
oOpa3oBaTenbHBIX Opranu3zanusx Poccuiickoit @eneparuu.

XHUMHUYECKOE oOpa3zoBaHue, IIOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3aIlluH, SIBISIETCS HEOTHEMJIEMOW YacThI0 UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIONIMM STalloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYaroIIMXCS Ha
YPOBHE CpeIHEro 0011ero oopa3oBaHus cpeiCTBAMH Y4eOHOT0 IpeiMeTa « XUMUS»,
COJIEp’KaHME M IIOCTPOCHHME KOTOPOIO OIPENENIECHbl B IPOrpamMMe II0 XUMHH C
y4€TOM cCreuu@UKA HayKd XUMHUH, €€ 3HA4YeHHs B IO3HAHUU MNPUPOIbI U B
MaTepUalIbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LEJIEH U MPUHLHUIIOB,
XapaKTEpPU3YyIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro O0OIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILLICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTaBIEHUS 00 OKpYXKaroIlleM MHUpPE KaK O €JUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda MU KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHMs Kak Hayka
CO3MJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pELICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOMMMH LEISIMH W MPUHIMIIAMUA CPEAHETO OOIIEro
oOpa3zoBaHus cojepxkanue npenmera «Xumus» (11 kmacc, 0a30BBIM ypOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX



OpPUEHTUPOB, YCIEIIHOINO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJIOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU INPU HW3yYECHUH
npeaMeTra oOecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» chopMupoBaHa B IMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wMarepuajia u OOyCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U DIJICKTPOHHBIX
IIPEICTABICHUN O CTPOCHUHU BelecTB. CBeleHns 00 H3ydyaeMbIX B Kypce BEIIEeCTBAX
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coefuHeHud. B Kypce  oOpraHM4eckod XMMHUU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIINUH.

[logq HOBBIM yrjaoM 3peHUss B TMpeaMeTre «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCsT M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» O00yYaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3ULIUH,
riyoke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 0OBICHSIOIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BOXXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 knaccoB aniemeHTaMu
COJICpKaHMs, UMCIOIIUMHU KYJIBTYPOJIOTUUECKUN U MNPUKIATHOM Xapaktep. ITH
3HaHUS CIOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3U XHMHUHM C JPYTMMH HayKamu,
PacKpbIBAIOT €€ POJib B TO3HABATEIHOW M MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
Y IPAKTHYECKUX MPUIOKEHUN XMMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH,



KPUTHUYECKH OCMBICIIUBATh UH(POPMAIUIO U TPUMEHSTH €€ JJIs IOMOJIHEHUS 3HaHUH,
pELICHHS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HUCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHHE Yy4eOHOro mnpeamera «XHMHUS» JAHHOTO YPOBHS U3YYEHHS
OpPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE €JIMHCTBO
HEOPraHUYECKOTO U OPTraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUI TyTEM IKCIIEPUMEHTA
W pEIlICHUs MPOTUBOPEUYUN MEXIy HOBBIMU (DaKTaMHd M TEOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTHUUYECKUX MpobiieMm, a
Takke MpoOeM cOepexeHUs: IHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIIOB.

B nmimaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOyyaroluxcs MPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM, UMEIOIMX 0a30BO€ 3HAUECHUE JIJISl Pa3IMYHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKu
uH(popManuu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa IPAKTHYECKOW U
UCCJIEIOBATENBCKON JIEATEIBHOCTH, 3aHMMAIOUIEH BA)KHOE MECTO B IIO3HAHUU
XUMUHU.

B npakTuke npenogaBaHHs XMMHUM Kak HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeaHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEPKATEIIbHOM XApPAaKTEPUCTUKHU LEeJIed HW3Y4YeHHUS MpeaIMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKON
JeSATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJIXOJ K ONPENENCHUIO LeNed U3y4YeHHs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM LIEJSIMH W3Y4YEHUS MpeaMeETa
«Xumus» Ha 0a30BOM ypoBHE B 11 K. sBIAIOTCS:

e (QopMHuUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEWIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIEe MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IEHN MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIIN, HEOOXOTUMBIX AJI MPUOOPETEHUS YMEHU
OPUEHTUPOBATbCS B MHUPE BELIECTB U XUMHUYECKUX SIBJIICHUW, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;



e Pa3BUTHE YMEHUH U CIIOCOOOB JEATEITHLHOCTH, CBI3aHHBIX C HAOIOACHUEM H
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKa IeNiel U 3a71a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TNPUOPUTETAMHU B CHUCTEME CpeHero oodiero oopazoBanus. CerojgHs B
MIPETIOIABAaHAH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHUE TPAKTHIECKON
KOMIIOHEHTE COJIep)KaHus OOydYeHUs, OPHCHTUPOBAHHOH HAa MOATOTOBKY
BBIMTYCKHHKa 00111e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHWH, a (PyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMHU U YMEHUSIMHU
aAKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJIS PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBs3u ¢ 3TUM IIpU U3yueHUU NpeIMeTa « XUMUS) JOMUHUPYIOLIEE 3HAUCHHE
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

amanTanys 0O0yJaromUXCsl K YCIOBHSAM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTEIHLHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHauu3a U 00pabOTKu MHQPOpPMAIIUH,
HEO0OXOAMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B TO3HAHWUW XHMHH, a TaKXKe JUIsl OIEHKU C TO3HIMA IKOJOTUYECKOMN
0e30macHOCTH XapaKTepa BIMSHUS BEMIECTB U XUMHUECKHX IMPOIIECCOB HA OPTaHU3M
YeJI0BeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU VIS TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOU WH(DOPMAITUH XHMHYECKOTO COJICPIKAHMS,

dbopMHpoOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIJICHU S, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCMIUTAHWE Yy OOydYarommxcst YOEXKIEHHOCTH B TYMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpeHOTO



OTHOIIEHUS K TPHUPOJE U CBOEMY 3/I0POBBIO, a TakKKe MPUOOpPETEHUs OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl TPUHSTUS TPAMOTHBIX pEUICHUNU B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yueOHOM 11aHe cpenHero ooOImero oOpa3oBaHUS MPEAMET «XHUMHSI»
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeIMETHOM o0iacTtu «EcTecTBeHHO-HayUHbBIS
PEAMETHI.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odero oopasoBanus, coctaBisieT B 11 kinacce — 34 yaca 1 yac B HefedIo.



COAEPXKXAHUE OBYUYEHUA

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Iepronuueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenpeneeBa. CBs3b NEpUOAMYECKOro 3akoHa M Ilepuognyeckoil cHCTEMBbI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKOW CBS3U
(kOBaJIeHTHasi HEMOJsIpHasi W MOJSpHAsi, WOHHAsA, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATENEHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIPDHOTO  CTPOEHUA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHEHU. Homenknarypa
HEOPraHUYECKHX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIacCcaM.

Xumudeckas  peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHN TPU XUMUUYECKUX PEAKIIMSX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBIC
peakunu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanvsi. CunapHblie U ciadble 35eKTponuTsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IIEJITOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUIN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XuMUYecKux 3yeMeHToB Jl. .



MenneneeBay, u3ydyeHne MOJENEH KPUCTALIMYSCKUX PEIMIETOK, HAONIOACHUE |
ONKCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIMKATOPa, PEaKIIMi HOHHOTO 0OMEHa), MPOBEACHHUE
MpaKTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MOHATHS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxenne HemeraisioB B llepuomumueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpoa, cephbl, hocdhopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)XKHEWUIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpPEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B llepronnueckoin cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEHIIMX METAJIOB (HATPUM, KaJIUM, KaJIblLIMi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUEe KOJUIEKIMH «MeTamibl U CIUIaBbl», OOpa3loB HEMETANIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJNIOJIEHWEe M OINHCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 0ObEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb



Ponp xumum B oOecrieueHnH SKOJOTUYECKOW, IHEPTETUYECKON M THUIICBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YemoBeK B MHUpPE BELIECTB M MATEPUAJTOB: BAXKHEWILNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yao0peHus.

Xumus M 3I0pPOBbE YEIOBEKA: INpPaBWJa MCIOJIb30BAHMS JIEKAPCTBEHHBIX
npernapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MTPEMapaTOB OBITOBOM XUMUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH MpU  HU3YYECHUH OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KIacCU(UKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHoyorus: XUMUYecKasi MPOMBIIUICHHOCTh, METAJLTYprusi, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC cranaBiMBaeT TpEOOBaHUS K pe3yJbTaTaM OCBOCHHS 00YYaOIUMHUCS
porpamMM CpeaHero ooiero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). HayuHo-mMeToqudeckoil OCHOBOM it pa3paOOTKU TUIAHUPYEMBIX
pe3yabTaTOB OCBOEHHUS MPOrPaMM CPEAHEro OO0IIero oOpa3oBaHUA SIBISETCA
CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JAESATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHOro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUSl LEHHOCTHM NPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IuyHoro poaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHON KYJIbTYPhl, PEIICHHH TJIO0AIBHBIX MPoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C IEJIbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHUPUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMO3HABATeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABJICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyia, ypaBHEHHE XUMUUYECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BaAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

HCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PabOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHHS MO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XAMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUU MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN



IrPaMOTHOCTH, HEOOXOANUMOM JJIsl PEIICHUsI MPAKTHUECKUX 3a7a4 U IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON CpeIe;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuy, XUMUYECKOE DPABHOBECHUE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUsSl MacChl BEIECTB, 3aKOH COXPAHEHUsI U MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETAIEHAs U3BECTh, MUTHEBAs COJA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3UYHOTO COCTaBa, BUJ XWMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOIHASI) B COSAMHEHUSIX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJEKYJspHasi,
WOHHAs!, METAJUIMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIEHHOMY KJaccCy/TpyIe
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/bl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



C(OPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUcCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, 0OBACHITH 3aKOHOMEPHOCTHU
MU3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM M
rpynnam I[lepuoandeckon cuctemsl xuMudeckux anemeHToB /1. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PA3jIUYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIaCCU(DPUIUPOBATh XUMHUYECKHE PEAKIUH I10
pa3NUYHBIM IpPHU3HAKAM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, Y4acTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPaBHEHHUS pPEaKUUW pPa3IHUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKLIUHU UAYT IO KOHIIA;

cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaklMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTIO0 PaBHOBECHUS
B 3aBUCUMOCTH OT BHeITHero Bo3aenicteus (nmpunuui Jle [larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHWMUYECKHUE IPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs] CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)ke€ CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUMX HAYYHBIX MNPUHILMIAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUS «MACcCOBas JI0JIS BEIIECTBA B pACTBOPEY, O0BEMHBIX OTHOIICHH Ta30B MPU
XUMHUYECKUX PEaAKIUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUN COOJI0/IaTh MPAaBUIIA TTOJIH30BAHUS XUMHUECKOM
MOCy/IOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIlCHUsS C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBINOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOJAOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
ONpENIECIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, KapOOHAT- H
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlIEHHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISTh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOONIOAaTh  MpaBWa  AKOJIOTHYECKH
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpPAaHEHMsS CBOEr0 3J0POBbS MU OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax cHnocoObl yMEHBLIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIeNbIX M CHAa0OBUASIIMX OOYYalOIIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg ns 3anmucn XMMUYECKHX

dbopmy.
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