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MNOACHHMTEJIBHAS 3AITUCKA

IlporpaMma 1o XuMHH Ha YypoOBHE CpeaHero ooumero o0pasoBaHus
paspaboTtana Ha ocHoBe DesmepanbHoro 3akona or 29.12.2012 Ne 273-®03 «06
oOpaszosanuu B Poccuiickoin Menepanumy», TpeGoOBaHUN K pe3ynbTaTaM OCBOCHHs
(enepanpHOl 00pa30BaTENBHON MPOrpaMMbl CpPEIHEro OOIIero 00pa3oBaHus
(@OIT  COO), mpexncraBneHHblX B  DelepalbHOM  IOCYAAapPCTBEHHOM
obpazoBarensHoM cragapre COO, ¢ yuérom Koniemuu npernogaBanus
y4eoHoro npenmera «lIpakTukyMm 1o Xumum» B 00pa3oBaTEbHBIX OpraHU3aLUsaX
Poccuiickoit  denepanmy,  peaNu3yrOlIAX  OCHOBHbIE  00pa3oBaTeIbHbIE
[IPOrpaMMBbl, X OCHOBHBIX MOJIOKEeHUH «CTparerud pa3BUTHsS BOCIUTAHUS B
Poccuiickoit ®Penepanmn  Ha nepuox no 2025 roma» (Pacmopspkenue
[IpaBurtensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJO0B K pa3paloTKe IMPOrpaMMBbI 110 XUMHH, K OIPEIeIeHHIO
o0mel crpareru oOydeHus, BOCIIUTAHMS U PA3BUTHUSI OOYJAIOIIUXCS CPEJICTBAMM
yuebnoro npenmera «lIpaktukym mo xumum» st 11 kiracca Ha 6a30BOM ypOBHE
cocTaBWIM KoHUenTyalabHbie mojoxeHuss @I'OC COO o B3auMO0OOYCIOBICHHOCTH
LeJsied, CoJIep KaHusl, pe3ysIbTaToB 00ydeHUs U TPeOOBAHMIA K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XuMHAIecKoe oOpazoBaHue, MOJTy4aeMoe BBITTY CKHUKaMHU
0011e00pazoBaTeIbHON  OpraHu3allvd, SBISETCS HEOThEMJIEMOH YacThlO HX
oOpazoBaHHOCTH. (OHO CIYyXHUT 3aBEpIUAIOLIUM OSTAllOM peajlu3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YypOBHE KJIIOYEBBIX I[EHHOCTEH, MPHCYIIUX
LEJIOCTHOM CHCTeMEe XUMHWUYECKOro oOpa3oBaHus. OJTH I[EHHOCTH KacaroTcs
II03HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyIbTYPHI
9geioBeKa, & TaKKe OSKOJOMMYeCKH OO0OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TPUPOIHON cpene. Peamusyercs xumudeckoe 00pazoBaHue
o0y4arommxcst Ha ypPOBHE CPeJIHEero oduiero oopa3zoBaHus Cpe/ICTBAMU YIeOHOTO
npeameTa ((HpaKTI/IKy'M oo XuMHH», COACPIKAHUC W IIOCTPOCHHUC KOTOPOIO
OIpEJICNICHbl B IIpOrpaMMe IO XUMHUH C YY4ETOM CHElMGUKHA HAyKH XUMHUHU, e
3HAYEHUs B MO3HAHWH MPHUPOJBl U B MAaTEPUAIBHON JKM3HU 00INECTBa, a TaKXKe C
y4ETOM OOIIMX LeJeH U MPUHLHMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHero obmiero oopazoBanus B Poccuiickoit denepanuu.

[IpakTuKyM IO XUMHM KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HUIrpaeT
0co0yI0 pONh B COBPEMEHHOW IIMBMJIM3AIIMM, B CO3J@HWU HOBOW 0a3bl
MaTepHalbHOW  KynbTyphl. (OHa BHOCUT CBOM BKIaJ B (OpMUpPOBaHME
PaIMOHAJILHOI'0 HAYYHOI'O MBIIUICHUS, B CO3/[aHME IIEIOCTHOTO MPEICTaBIeHuUs 00
OKpYXKAaroIeM MUpPE KaK O eJUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe GopMUpyeTcs
B XMMHM Ha OCHOBE ITOHHMAaHMUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUpa,



OCO3HAHMs B3aUMOCBSI3U MEXJy CTPOEGHHMEM BEUIeCTB, WX CBOHCTBaMU U
BO3MOXHBIMH O0JIACTSIMHU [IPUMEHEHUS.

TecHO B3aUMOIEHCTBYS ¢ IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUs CTaja
HEOTBEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIIEITHOIO
TpyJa M JKU3HM Kaxjoro ujeHa odmectBa. CoBpeMeHHass XUMHUs KakK Hayka
CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTMMA HalpaBjeHa Ha pelIeHNe
r100anbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBIPHEBOH,
IHEPreTUIECKOM, TUIIEBOM, IKOJIOTHYECKON O€30MaCHOCTH M OXPaHbl 3[0POBbSL.

B cooTBeTcTBHH ¢ OOIMUMH UEISIMH ¥ IPUHIHMIIAMHA CPEIHEro oO0IIero
oOpazoBanus conepxanue npeameta «lIpaktaxym mo xumum» (11 ximace, 6a3oBbIi
YPOBEHb H3YUCHHS) OPHUEHTHPOBAHO IPEUMYIECTBEHHO Ha OOLIEKYJBTYPHYIO
IIOJATOTOBKY oOydJaromuxcs, HEO0XOIUMYIO UM TUIST BBIPAOOTKHU
MHUPOBO33PEHUYECKIX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B >KU3Hb COLUYyMA,
MIPOJOJDKEHUST ~ 00pa3oBaHUs B pa3lMYHBIX  OOJACTAX, HE  CBSI3aHHBIX
HEIIOCPEJCTBEHHO C XUMUEN.

Cocrapisronmmvu ipeameta «IIpakTHUKyM 110 XUMHW» SIBJISIFOTCSL 0a30BBIH
Kypc — «OOmas ¢ HeopraHM4eckas XUMHUsD, OCHOBHBIM KOMIIOHEHTOM
COJZICpXKaHUsl KOTOPOTO SBJSETCS OCHOBa 0a30BOM HayKu: CHCTEMa 3HAHUU 110
HEOpraHWYecKoW xumuu (C  BKIOYCHHEM 3HaHUM M3 oOueid XuMumn).
dopMupoBaHUe JaHHONW CHCTEMBI 3HAHUHN NP U3yYSHUM peaMeTa obecreurnBaeT
BO3MOKHOCTH PAaCCMOTPEHHUsT BCErO MHOr0OOpas3wsi BEIIeCTB Ha OCHOBE OOINMX
TIOHSTUI, 3aKOHOB U TEOPUM XMMUU.

CrpykTypa conepxaHus Kypca — «OOmas M HeopraHudeckas XUMHSL»
chopMmupoBaHa B MporpaMMe II0 XMMHH Ha OCHOBE CHCTEMHOIO INOAXoJa K
H3YYEHUI0 Y4eOHOro marepwana W 0O0yCIOBIeHa HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONpeAesIEHHBIX TEOPETUIECKUX YPOBHSIX.

[Tox HOBBIM yriioM 3peHus B mnpeamere «lIpakThkym 1Mo XuUMHM» 0a30BOro
YPOBHS paccMaTpuBaeTcs M3y4eHHBIN Ha ypOBHE OCHOBHOI'O 00IEro 00pazoBaHus
TEOPETUYECKUH Marepuan U (aKTOJOTMYECKUE CBENCHUA O BeELleCTBaX WU
XUMHYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOmias ¥ HeopraHudeckas
XUMUSD»  OOyYaromAMCsT TIPEIOCTABISETCS BO3MOXKHOCTb OCO3HATHL 3HAYEHUE
MIEPHOJUIECKOTI0 3aKOHA C OOIIETEOPETHYECKUX M METOJIOJIOIMYEeCKUX IIO3HUIHH,
rny0Ke IIOHSTh HCTOPUYECKOE HW3MEHEHUEe (YHKUMH JTOro 3akoHa — OT
00o0maroten 10 00BCHSIONEH U IIPOrHO3UPYIOLIEH.

Enunas cucteMa 3HaHUN O BaXXHEHINMX BELIECTBaX, UX COCTaBE, CTPOEHUH,
CBOMCTBAaX W MPUMEHEHHH, a TAKXKe O XMUMHYECKHUX pEeaKUUAX, UX CYIIHOCTH |
3aKOHOMEPHOCTSX IPOTEeKaHMs [OIOJHseTcss B Kypce 11 kmacca ayieMeHTamu
COJIEPIKAHMUSI, UMEIOLIMMH KyJIbTYPOJOTHUECKUH M NPUKIAJHON XapakTep. OJTH
3HaHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aWMOCBSI3M XUMHUHM C JAPYIMMH HayKamw,



PacKpEIBAIOT €€ POJIb B II03HABATENLHON U IPAKTHYECKOHN AeATEILHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHMIO YBaXKEHUSI K IIPOIECCY TBOPYECTBA B OOJIACTU TEOPUU
U IPAKTUYECKUX MPUIOKEHUN XUMUHU, [IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS
B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBSI3AHHLIX C XWMHEH,
KPUTUYECKA OCMBICIMBATE WHGOOPMAIMIO W TIPUMEHSTh €€ IS IOIOJHEHHUS
3HAHWM, PELIEHNs] UHTEJUIEKTYaJIbHbIX M 3KCIIEPUMEHTATBHBIX HCCIIEI0BATEIBCKUX
sagad. B unemom copepxkanume ydeOHOro mpeamera «lIpakTHKyM IO XUMHK
JNAHHOTO YPOBHs W3Yy4YEHHs] OPUEHTHMPOBAHO Ha (HOPMHUPOBAHHUE Y OOYYAFOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI Il MOHUMaHUS (GUIOCOPCKUX HACH, TaKuX Kak:
MaTepUalbHOE  €IMHCTBO  HEOPraHWYEeCKOro M OpPraHW4Yeckoro  Mupa,
00yCIIOBJIGHHOCTh CBOMCTB BEILIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH
IIPUPONHBIX SBJICHUNM IIyTEM OKCIEPHUMEHTa M PELICHUS MPOTUBOPEUUN MEXKTY
HOBBIMHU (paKTaMM U TEOPETHUECKUMU MPEANOChIIKAMEI, OCO3HAHUE POTH XUMUU B
pPEeLIEHU  JKOJIOTMYECKUX  [podieM, a Takxke I[podieM  cOepexeHHs
HEPreTUYECKUX PECYPCOB, CHIPHS, CO3/]aHUsl HOBBIX TEXHOJOTMH U MaTepHaIOB.

B muiame pemeHds 3a7ad  BOCIWTAHUS, Pa3BUTUS U COLMAIM3ALMUU
o0OydarommXcsl MPUHSATBIE MPOTPaMMOM IO XUMHUHU MOAXOJBl K OIpe/IesIeHUI0
COMep)KaHMsSI W TIOCTPOCHMS IpeaMeTa IPelyCMaTpUBaOT  (HOPMHUPOBAHUE
YHUBEPCANIbHBIX  YYEOHBIX JEUCTBUM, WUMEOMUX 0a30BO€ 3HAYCHUE IS
pa3NMUYHBIX BHJIOB JEATEIBHOCTH: pEIIECHUs Ipo0JeM, IIOUCKa, aHaiu3a WU
00paboTku mHMOPMAIIUK, HEOOXOIUMBIX JUISI IIPHOOPETCHUS OIBITA TPAKTHUECKON
U HCCIENOBATENBCKON NMEATeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtmke mnpemonaBaHuds XMMHM KaK Ha YPOBHE OCHOBHOI'O OOINEro
00pa3oBaHwMsl, TAK U Ha YPOBHE CpelHero oduero odpazoBanus, IIpy ONpeeIeHUN
COJIEPIKATEILHON XAPaKTEPUCTUKU [eJlell W3ydeHus IpeMeTa HanpaBlIeHUEeM
IIEPBOCTEITIEHHOW 3HAYUMOCTH TPAJUIIMOHHO MpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH KaK O0JacTH COBPEMEHHOTO eCTECTBO3HAHMWS, MPaKTUYECKOH
JEATEITHPHOCTH YeJOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypsl. C
METOJIMYECKON TOYKM 3PEHMsI TAKOM IMMOAXOA K OIPENEIEHUIO LEeJIeH U3yUeHU
IIpeIMEeTa SIBJISICTCS BIIOJIHE OIPaBIaHHBIM.

CorylacHO NMaHHOW TOYKE 3PEHMs TJIABHBIMU ILEJISMH H3Y4YeHHUs IpeIMera
«[IpakTrKyM 110 XMUW» Ha 0a30BoM ypoBHE (11 Ki1.) sABIsrOTCA:

o (QopmupoBaHMEe CHCTEMbl XMMHYECKHX 3HAHUN KaK  BaKHEHIIEH
COCTaBJISIFOIIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOW
JeXaT KIIOYEeBbIe MOHATHS, QyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE S3bIKa HAYKW, YCBOCHHME M TIOHHMAaHHE CYLIHOCTU JOCTYIIHBIX
0000IIeHUI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpUei
WX Pa3BUTHUS U CTAHOBJICHUS;



e (QopMHUpOBaHHE ¥ Pa3BUTHE IIPEJCTABICHUNA O HAYIHBIX METOIAX [O3HAHMS
BCIICCTB M XHMHUYECKUX PEAKIUH, HEOOXONMMBIX IS MpUOOpeTeHuUs
YMEHUM OPHEHTHPOBATHCS B MHUpPE BEIIECTB W XWUMHWUYECKUX SIBICHUM,
UMEIOLIMX MECTO B IIPUPOJIE, B IPAKTUYECKON U MOBCETHEBHOMN JKU3HW;

e pasBUTHE YMEHHUH U CIIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOIOICHUEM U
OOBACHEHMEM XUMHUYECKOIO OKCIEPHUMEHTa, COOJIFOJCHHEM  IIPaBHII
0e30macHOTo 00paIeH s ¢ BEIECTBAMH.

Hapsany ¢ atuM, coaepxaTenbHas XapaKTepUCTHKa IeJied U 3a/a4 H3ydeHus
IpeaMeTa B IIPOrpaMMe I10 XMMHK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpenHero oodiero oopasoBanus. Ceromss B
[pEeNoJaBaHuy XUMUU B  OoJblIed cTeneHW OTAaETCs  IPENIIOYTeHUE
IPAKTUYECKON KOMIIOHEHTE COAepxkaHusi OOydeHMs, OpPHUEHTHUPOBAHHON Ha
IOATOTOBKY BBIIIYCKHHMKA OOIIE00Pa30BaTEIbHON OpraHU3alluy, BIAJCIOLIEr0 HE
Ha0OpOM 3HAHUM, a (PYHKUMOHAIHHOH IPAMOTHOCTBIO, TO €CTh CIIOCODAMHU H
YMEHMSIMM aKTUBHOI'O TOJYYEHUS 3HAHUNM M MPUMEHEHUS UX B PEalbHOM KU3HU
JJISL PELIEHUs] IPaKTUYECKUX 3a/1a4.

B cBa3um ¢ athM npu u3ydeHuu rnpenmera «llpakThkym 1o Xummm»
IOMUHHUPYIOIee 3HaUYeHUE TTPUOOPETAIOT TaKKMe LIETH U 3a/1a49H, KaK:

amanrtanys oOydJaloIUXCsl K yCIOBHSIM JUHAMHYHO Pa3BHBAIOIIErOCs MHPA,
(bopMupoBaHHE  WHTEUIEKTyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pazoBaHUIO, COTPYAHUUYECTBY, CaMOCTOSTEIILHOMY IIPUHSATUIO IPaMOTHBIX
peleHnii B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMHU U UX
IPUMEHEHHUEM;

bopmupoBanre 'y OO0ydYarOU[UXCS — KJIIOYEBBIX  HABBIKOB  (KJIHOYEBBIX
KOMIIETeHIIMI), MMEIOLIMX YHHBEpPCAIbHOE 3HA4YeHHME [UJIS PAa3IMYHBIX BUJOB
TSI TEeTFHOCTH: pPelIeHusl TpobiieM, MOUCKa, aHaiu3a U o0paboTku nH(OpMauy,
HEOOXOIMMBIX JUIsI TNPHOOPETEHUs] OIbITa HESTeNBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIIO3HAHUM XUMHH, a TaKXe JUIsI OLEHKH ¢ IO3ULUN
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHMS BEIIECTB U XUMHUYECKHX
MIPOLIECCOB Ha OPraHr3M YesloBeKa U IPUPOIHYIO CPELY;

pa3BUTHE I103HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YYAFOIIUXCSI: CIIOCOOHOCTH CaMOCTOSITENIEHO IIPHOOPETaTh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIONIB30BATh
COBpeMeHHBIe WHMOPMAIMOHHBIC TEXHOJOTHH JIUIS ITOMCKA U aHAIN3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMalMU XUMUYIECKOI0 COLEpKaHUS,;

dopMUpOBaHHe U pa3BUTHE y 00YYarOIIUXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUIEHMS], HAOII01aTeIbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHUU M IPOBENCHUU XUMUYECKOIO
9KCIIEPUMEHTA;



BocHMTaHue y oOydaromuxcs YOexIEHHOCTH B I'yMaHHCTHYECKON
HalpaBJICHHOCTH XUMUHU, €€ BaXKHOM POJIM B PEIICHUHM TJIOOATBHBIX IPOOJIEM
palMOHATIBHOIO IIPUPOOIIONL30BaHMS, TOIIOIHEHUS SHEPIeTUIECKIX PEeCypCcoB U
COXpaHEHHUs IIPUPOJHOIO DPABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEe)HOro
OTHOIICHHUS K IIPUPOJE M CBOEMY 3JI0POBBIO, a TaKXe MPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSA IOJNYYECHHBIX 3HAHUU JUIsl NPUHATHAS TPAMOTHBIX pEIIEHHH B
CUTYalUsX, CBA3aHHBIX C XUMUYECKUMHU SIBICHHSAMHU.

B y4ebHoM miaHe cpegHero obuiero obpasosanus npeamer «IIpakTukym 1o
XMMUH» 0a30BOI0 YPOBHSI BXOJUT B COCTaB IpeiAMeTHOM obnactu «EcTecTBeHHO-
Hay4HBIE IIPEJIMETHD».

OO1iee 4UCIIO 9acoB, OTBEAEHHBIX JJIS U3YyUSHUSI XUMUH, Ha 6A30BOM YpPOBHE
cpenHero obmero obpazoBaHus, cocrapisier 68 yacor: B 11 kimacce — 68 gaca (2
4ac B HEJETIO).



COJAEPKAHUE OBYUEHUSI

11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUS

Teopernyeckue oCHOBBI XM UM

XUMHUYECKAN 2ieMeHT. AToMm. Sapo artoma, W30TONBI. DIEKTPOHHAs
000109Ka. DHEpreTUdecKre ypoBHH, MOAYPOBHU. ATOMHbBIE opOuTai, s-, p-, d-
ai1eMeHThl. OCOOCHHOCTH pacIpelelieH s dJIEKTPOHOB 10 OpOHUTAIsAM B aToMax
JJIEMEHTOB IIEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOHPHUTYpAITHs ATOMOB.

ITeproanueckuii 3axoH u llepuonumdeckasr cucremMa XUMHYECKHAX SJIEMEHTOB
H. Y. Menneneesa. CBs3p nepuoandeckoro 3akona u Ileprogudeckoil CUCTEMBI
xumudeckux snemeHToB [[. M. MenzeneeBa ¢ COBpEMEHHON Teopued CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XUMUUYECKUX JJIIEMEHTOB U
00pa3yeMbIX MMM IPOCTBIX M CIOXHBIX BEILIECTB MO TPYIIIaM U MEPUOIaM.
3HA4YEHHUE IEPUOAUYECKOT0 3aKOHA B PA3BUTHUN HAYKHU.

Crpoenne BemiecTBa. XHUMHYECKash CBsi3b. BHIbl XUMHUYECKOW CBSI3U
(KOBaJleHTHAsl HEINOJsIpHAsl W IOJSIpHAsi, MOHHAs, MeTauindeckas). MexaHU3MbI
0o0pa30oBaHMsl KOBAJCHTHOM XUMHUYECKOHM cBsizn (OOMEHHBIA UM  JTOHOPHO-
aKLEeNTOpHBIN). Bomopomnas cBsi3b. BaneHTHOCTB. DIEKTPOOTPULIATEIHHOCTb.
Crenenpb okuciienus. MIOHbI: KATHOHBI 1 aHUOHBI.

BemecTtBa MOJEKYJISPHOIO H  HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATIMIECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT THUIIA KPUCTATIIMYECKON PEIIETKHU.

[TousiTue 0 gucnepcHbIx cucTeMax. VMCTHUHHBIE M KOJUIOMJHBIE PACTBOPEL.
MaccoBast 10JIsl BellecTBa B pacTBOpeE.

Kunaccudukanms HEOPraHU4eCcKux COeIMHEHUH. Homenknatypa
HEOPraHWYeCKUX BellecTB. [ eHeTwdeckass CBsI3b HEOPTraHWYECKHUX BEIeCTB,
MPUHAIIEKAITUX K PA3IMYHBIM KJIaccaM.

Xummyeckass — peakuusi.  Kimaccubuxanusi XUMHUYECKHMX — peakIMd B
HEOPraHWYECKOH W OpPraHUYEeCKOM XUMHHU. 3aKOH COXPAHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHUs U MPEBPAIICHUs SHEPIUU IIPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pasiuuHbIX (hakTopoB. OOpaTuMbIe
peakiuu. Xumudeckoe paBHOBecue. DaxkTOphl, BIUSIOMIKAE HA COCTOAHUE
xuMuaeckoro pasHosecus. [Tpunnun Jle [larense.

DnexTponuTryeckas guccoruanus. CHiibHbIe U ciladble d1eKTposnTel. Cpena
BOJTHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTpAIbHAS, [IIeJI0YHAs.

OKHUCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



OKCIIEpUMEHTANIbHBIE METOAbl HM3y4YeHHs BEINECTB U HX IPEBPAIlCHUMH:
nemoncrpanud Tabmun «llepuoanueckas cucreMa XUMUUECKUX djemeHToB [, U.
MeneneeBa», uzyueHre MoJeNedl KPUCTAIIMYECKHX PEIIETOK, HaOMIOLeHHe U
OIKCaHKe JEMOHCTPALlMOHHBIX U J1a00OPaTOPHBIX ONBITOB (pa3ioKeHHe TTePOKCH A
BOJIOpPOJIa B IIPUCYTCTBUM KaTanu3aTopa, ompe/eleHue cpebl PAaCTBOPOB BEIECTB
C IIOMOLIBIO YHHUBEPCAJIBHOIO WMHJIMUKATOpa, pEeaKkIiMd HWOHHOro OOMeHa),
[IPOBEJIEHUE IIPaKTUYECKON paboTsl «Bnustaue pazmudaHbIXx GaKToOpoB Ha CKOPOCTH
XUMUYECKOU peaKIImy.

Pacuérublie 3a1aun.

Pacuétel 1o ypaBHEHHSIM XUMHYECKUX peaklydid, B TOM 4YHCIIE
TEPMOXUMHUYECKHE PaACUYETBI, PAcuEThl C HCIIOJB30BAHHUCM IMOHATHS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuyeckast xumus

Hewmeramnel. Ilonoxxenue HemerauioB B llepuomgmdeckodt  cucrteme
xumudeckux snaeMmeHToB /. M. MenpgeneeBa U OCOOEHHOCTU CTPOEHUS aTOMOB.
dusnueckue CBOUWCTBA HEMETAIOB. AIJIOTPOINUS HEMETauloB (Ha I[puUMepe
KUCIIOpOo/ia, cephl, hocdopa 1 yrieposa).

XVWMHYECKHEe CBOMCTBA Ba)XKHEUIIMX HEMETaJUIOB (TallOr€HOB, CEphl, a30Ta,
docdopa, yrmepoga W KpPEeMHHs) M WX  COCINMHEHUH  (OKCHIOB,
KHCJIOPOACOICPIKAIIIX KUCIOT, BOAOPOIHBIX COETMHEHUH ).

[IpuMeHeHnue BayKHEHITMX HEMETAJUIOB U UX COEIMHEHUH.

Mertasbl. [Tonoxenne metanmnoB B llepuoamdeckoil cucteMe XHMUYECKUX
anemenTos J[. 1. Menneneea. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTal1oB. O0Iue dusnyeckue cBoicTBa MeTauioB. CIUIaBbl METalIOB.
DIEKTPOXUMHUYECKUH PSiI HAMPSDKEHUN METaslIoB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METaUIOB (HATPUM, KaJlUi, KalbLHH,
Mariui, alfOMUHUN, IIUHK, XPOM, KeJle30, Me/(b) U KX COCAUHEHUN.

O61mpe crocoObl MOJTYYeHUs MeTaJUIoB. [IpruMeHeHne MeTayuloB B OBITY |
TEXHUKE.

DKCIepUMEHTATbHBIE METOIbl H3YyYEHHUs BEIIECTB M WX IPEBPALICHUM:
U3ydeHre KOJIEKIUMU «MeTaiel U CIUTaBbl», 00Pa3lloB HEMETAIIOB, pEIlIeHUe
AKCIICPUMEHTAJIBHBIX 3a/1a4, HaOJIOJeHHEe M ONUCAaHWEe [AEMOHCTPALMOHHBIX |
1ab0PaTOPHBIX OIBITOB (B3aUMOAEHCTBUE TMIPOKCHA aTIOMUHHMS C pacTBOpaMu
KUCJIOT U IIEeJI0Yel, KayeCTBEHHbIE PeaKIUU Ha KATHOHBI METalJIOB).

Pacuérnsle 3anayn.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OO0BEMY OJHOIO M3 YYACTBYIOUIMX B PEaKIMU BELIECTB,
pacuéTsl Macchl (00bEMa, KOIMYecTBa BEIIECTBA) IPOAYKTOB PEaKLUH, eCIIM OTHO
U3 BEIIECTB UMEeT IIPUMECH.



XuMus ¥ KU3Hb

Poyib XuMun B 00€CIIEYEHUH 3KOJOTMYECKON, SHEPreTHYECKON M IUINEBOM
0e30acHOCTH, Pa3BUTHM MEAUIMHBL [IOHATHE O HAyYHLIX METOAAX IO3HAHMUS
BELIECTB U XUMHUYECKUX PEaKIUil.

IIpencraBnenus 00 o0OmMMX HAYYHBIX IPUHIMIIAX  IPOMBILIJIEHHOTO
[IOJIYYEHUS BAXKHEUIIUX BEIIECTB.

YenoBek B Mupe BEUIECTB M MaTepUajoOB: Ba)KHCHIIME CTPOUTEJIBHEIE
MaTepHUallbl, KOHCTPYKIIMOHHBIC MaTepHallbl, KpacKH, CTCKJIO, KepaMuKa,
MaTepHalbl JUI 3JEKTPOHUKH, HaHOMAaTepHalbl, OPTaHHYECKUEe W MHHEpaIbHBIC
y100OpeHus.

XUMHSI U 370pOBbE YEJOBEKa: IPaBUJIa HCIIONB30BAHUS JICKAPCTBEHHBIX
penaparosn, npaBuia 0€30MacHOT0 UCIIOJIB30BAHUS MPENapaTOB OBITOBON XHMFM
B IIOBCEIHEBHOMU XU3HMU.

MexnpeiMeTHbIE CBSI3H.

Peanuzamuss  MeXINpeIMETHBIX  CBsS3ed mpu  u3ydeHuu oOmedn o
HEOpPraHWYeCcKON xumMuu B 11 Kitacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE Kak
OoOMHMX €CTEeCTBCHHO-HAYYHBIX IOHATUM, TakKk ¢ IIOHSITHH, SIBIISIOLIAXCS
CUCTEMHBIMHM JUJISL OT/ICJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1pe ecTecTBEHHO-HAyYHBIC ITOHSTHS: HAay4YHBIA (hakT, THIOTE3a, 3aKOH,
TEOpHs, aHaln3, CHHTE3, KilacCuduKaius, TePHOJUIHOCT, HaOJIOACHUE,
OKCIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBICHUE.

duznka: MaTepus, YHEPTUsl, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
WU30TOII, PaJIHOAKTHBHOCTE, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD, BEIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIecTBa, GU3MUECKUE BEJUYUHBI U SIUHUIBI UX
U3MEPEHUs, CKOPOCTb.

buonorust:  knerka, OpraHu3M, »JKocHucTeMa, Ouocdepa, Makpo- U
MHUKPOJJIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaspl, TOPHBIE MOPOJIBI, TOJE3HBIC UCKONIAeMble, TOIUIMBO,
PECYpCHI.

TexHomorusi: XuMuU4YecKasi MPOMBIIUIEHHOCTb, METAJITyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEepPHUaIOB, CEIBCKOXO3IUCTBEHHOE IPOU3BOACTBO, IMHUIIEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTHYeCKass  MPOMBILIUICEHHOCTb,  IIPOM3BOJCTBO
KOCMETHYECKHUX IIPeraparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHUaloB,
BJIEKTPOHHAS ITPOMBIIIIJICHHOCTE, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATEI OCBOEHUSI ITPOI'PAMMGBI I[10 XUMUU
HA BASOBOM YPOBHE CPE/THET'O OBIIEI'O OGFPA30OBAHU S

JIMUHOCTHBIE PE3YJIbTATDI

®I'oOC COO ycranaBnupaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHMUS
O0yJaroIUMUCST IpOrpaMM  CpefHero oobInero o6pazoBaHus (JTMYHOCTHBIM,
METAlpeAMETHBIM UM IpeAMeTHbIM). HaydHo-meTonudeckodl OCHOBO#M st
pa3pabOTKH IIAaHUPYEMBIX Pe3yJbTATOB OCBOCHHS IIPOrPAMM CPEIHEro OOIIEro
00pa3zoBaHUS SIBISIETCS] CHCTEMHO-/IE€STEIbHOCTHBIN TTOIXOI.

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM ITOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PEe3YyJbTAaTOB OCBOCHUS IpelMeTa «XUMHSI» Ha YPOBHE CPEIHEIrO
o0u1ero 00pa3oBaHMsI BEIJCICHBI CIEAYIONTHE COCTABIISIONIHE:

OCO3HaHUE OOYYArOUUMUCS POCCHMCKOM TI'pakJTaHCKOH WICHTHYHOCTH —
IFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTETFHOCTH U CaAMOOTIPeIeNICHUIO;

HAJIM4YMe MOTHUBAIUHU K 00YYEHUIO;

eJIeHaIPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSXICHUM JMYHOCTH HA OCHOBE
KJTFOYEBBIX [IEHHOCTEW M MCTOPUYECKUX TPAIUIII 0a30BOM HAYKH XUMUU;

TOTOBHOCTh ¥ CITIOCOOHOCTH OOYYaromMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEeSITETPHOCTH [EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMU LEIOCTHOU
CUCTEeMEe XHMHYECKOro 00pa3oBaHus;

HaJIMYKe [TPAaBOCO3HAHUS DKOJIOIMYECKOU KYJIBTYPhl M CTIOCOOHOCTH CTaBUTh
I[CJIX ¥ CTPOUTH JKU3HEHHBIC TUTAHEI.

JImaHOCTHBIE pe3yibTaThl OcBoeHUs mpenMera «lIpakTMKym MO XUMHH»
JOCTHTAIOTCSl B EIUHCTBE YYeOHOH W BOCIUTATCIIBHOW JIEATEIBHOCTU B
COOTBETCTBHM  C  T'yMAHUCTUYECKUMHM,  COIUOKYJIBTYPHBIMH,  JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU U UJeaJJaMU POCCUMCKOTO MPaKIaHCKOro O0IIecTBa,
IPUHATBEIMHA B OOIIECTBE HOPMAMH M IPaBUJIAMH TTOBEJCHUS, CIIOCOOCTBYIOIINMHU
nporeccaM  CaMOIIO3HAHUs, CaMOpa3BUTHS ¥ HPABCTBEHHOTO CTAHOBJICHIS
JTMYHOCTH 00 yJarOIIUXCSI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHWs Tpenmera «lIpakTHKyM 110 XUMHN»
OTpaXaroT CHOPMHUPOBAHHOCTH OMNBITA IO3HABATENBHOM M  IPAKTHYECKOU
JIEATEILHOCTH O0YJarOITUXCs TI0 peaTu3allii MPUHATHIX B 00LIECTBE LIEHHOCTEH, B
TOM YHCJIE B 9aCTH:

1) rpaskIaHCKOro BOCIUTAHMS:

0CO3HaHUs 00YUYAIONUMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBAKCHUS K 3aKOHY U IIPABOIIOPSAKY;

IPEACTABICHUS] O COIMAIbHBIX HOPMax U IPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTHBE,



FOTOBHOCTA K COBMECTHOH TBOPYECKOH JESTeNbHOCTH IpPH CO3NaHHUH
Y4EOHBIX IIPOEKTOB, PELICHUM Y4eOHBIX M II03HABATEIBHBIX 3aJ1a4, BHINOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHMMAaTh U IPUHUMATH MOTHUBEI, HaMEpeHHUs, JOTUKY U
apryMEHTBI APYIUX IIPU aHaJIM3€ Pa3IMYHBIX BUIOB yU4eOHOM JAesTeIIbHOCTH,

2) NIATPHOTHYECKOr0 BOCIIUTAHHA;

HEHHOCTHOI'O OTHOUIEHUS K HCTOPUYECKOMY © HAYYHOMY HACIEIUIO
OTCYECTBEHHOMN XHUMUU,

YBaXEHHUS K IIPOLECCY TBOPYECTBA B OONACTH TEOPHHM M IPAKTHYECKOIO
NPUMEHEHMST XUMUM, OCO3HAHMsA TOrO, YTO JOCTHIKCHHUS HAYKU €CTh pPEe3yJIbTaT
JUINTEIbHBIX ~ HAOIOACHUM, KPOMOTIMBBIX  OKCIIEPUMEHTAILHBEIX  IIOMCKOB,
IIOCTOSIHHOIO TPYJia YUEHBIX U IIPAKTUKOB;

UHTEepECa M II03HABATENBHBIX MOTHBOB B TIOJNYYCHHM H ITOCIIENYIOIIEM
aHaIM3e UHPOpMAIMK O IEePEOBBIX JOCTHKEHUIX COBPEMEHHOM OTEUeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, TUYECKOTO ITOBEACHNS;

CIIOCOOHOCTH OIICHWBAThH CUTYAI[UH, CBSI3AHHBIE ¢ XUMUYECKUMHU SBIIEHUSIMH,
U [IPUHUMAaTh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSCh HA MOPaTbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TFOTOBHOCTH OLIEHHUBAaTh CBOE TOBEJCHHE M TOCTYNKH CBOHX TOBApHINEH C
MO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHE ITOCIEICTBHH OTHX
TTOCTYITKOB;

4) popMupoBaHus KYJLTYPHI 310POBbSI:

IIOHMMAaHUsI [IEHHOCTeH 370poBoro u 0Oe3omacHOro o0pas3a IKU3HHU,
HEOoOXOIMMOCTA OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (HU3MUYECKOMY WU
TICUXIYECKOMY 3JIOPOBBIO;

COOIOJICHUS] TMpaBMil OE30IIaCHOTO OOpalleHWs] C BeIlecTBaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOU €SI TEIIHHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUI HWHAUBUIYAIBHOIO M  KOJUIEKTHBHOTO
0e301acHOro MOBEEHHUS B CUTYAIIMAX, YTPOXKAIOIINX 3I0POBBIO ¥ KU3HU JIFOJIEH;

OCO3HAHUS TIOCIE/ICTBUH W HEMPHUSTUS BPEIHBIX NPUBBIYEK (YIIOTpeOIeHUS
aJIKOT0JIsI, HAPKOTHUKOB, KYPEHHS);

5) TpyAOBOIro BOCIUTAHMS

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIICIOBATENbCKOU
JeATETPHOCTH, OOIECTBEHHO TIONE3HOW, TBOPYECKOM ¥  JIPYTUX  BHJAX
JEeSITENLHOCTH;

YCTAaHOBKM Ha aKTUBHOE ydYacTHe B pEIIeHUWM IPAKTUUYECKUX 3a7ad
COLMANIbHOM HAIPaBIECHHOCTH (B paMKaxX CBOEro Kijiacca, IIKOJIbI);



HHTEpeca K MPaKTHICCKOMY H3YYEHHIO MPOGECCHil pa3ingyHoro pojaa, B TOM
YUCJIe HA OCHOBE NPUMEHEHU NPEIAMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHUA K TPYY, JIFOJSAM TpyJa U pe3ysibTaTaM TPYI0BOM NesITENbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BbIOODY HHIMBUIYaJIBHOH TPaeKTOPUU
obpazoBanusi, Oyaymiedl mpodeccry ¥ pealusalud COOCTBEHHBIX IKH3HCHHBIX
IJIaHOB € Y4YETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U
0TpeOHOCTeH 0011ecTBa;

6) 3K0JIOrHYeCKOTr0 BOCIIUTAHUS

OKOJIOTHYECKH 11€J1€CO00Pa3HOro OTHOIIEHUS K IPUPOJE, KaK WCTOUHUKY
CYIECTBOBaHUS XKU3HU Ha 3eMJIE;

NOHUMAaHUs TJI00AJBHOIO XapakTepa OSKOJOTHYECKUX IPOOJIEM, BIUSHUASL
9KOHOMHYECKHUX IIPOLIECCOB Ha COCTOSTHUE IPUPOJIHON M COLIMAIBHOMN CPEIbI;

OCO3HaHHMS HEOOXOAMMOCTH WCIIOJB30BAHUS JOCTYIKEHWH XUMHK IS
pelIeHus BOIPOCOB pallMOHAIBHOTO IPUPOIOIIOJIB30BAHUS;

AKTUBHOI'O  HEIPUATUA JCUCTBUM, NPUHOCAIIMX BpeJ OKpYKaroIiein
IIPUPONHON Ccpelle, YMEHUs INPOTHO3UPOBATh HEOIArONMpPUSATHBIC 3KOJOTUYCCKUE
IIOCJIEICTBHUS IPEAIPUHUMAEMBIX JEUCTBUM U IIPEIOTBPAIllaTh UX;

HaJUYus Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OIIBITA NEeATeIbHOCTH DKOJIOrMYECKOM HaITPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMHU B II03HABATEIbHOM, KOMMYHUKATUBHOW M COLMAILHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO IIPOTUBOCTOSITH HJICOJIOTHU
xeMopoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOU MPAKTHUKHU;

MOHUMAaHUsl CHeU(UKH XUMUM KaK HayKW, OCO3HaHWsS e€ poiud B
(bopMUPOBaHUN PALMOHAIBHOIO HAyYHOTO MBIINUICHHS, CO3JaHHAM LEJIOCTHOIO
NPEJCTaBICHUST 00 OKPY’KaloIlleM MUpe KakK O €IWHCTBE MPUPOIBI U YeIOBEKa, B
IIO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEM W pEHIeHUM IPOoOJeM COXpPaHEHHUs
IIPUPOJHOIO PABHOBECHS;

yOexaéHHOCTH B 0cOo0OM  3HAUMMOCTH XMMHUM JUISI  COBPEMEHHOH
LHUBWIN3ALMU: B €€ TI'yMaHUCTUYECKOW HAIPaBJIEHHOCTH W BaXXHOW pOJIH B
CO3JIaHMU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUU INTOOATBHBIX IPodsIeM
YCTOMYMBOIO PA3BUTUS YEIIOBEUYECTBA — CBIPHEBOM, YHEPreTUUECKON, MUIEBOHN U
DKOJIOTMYECKON Oe3011acHOCTH, B PAa3BUTHUU MEIMLMHBI, 00ECIIEUEHUU YCIOBUU
YCIIGUTHOTO TPyJa M DKOJOTWYECKHM KOMMOPTHONW IKU3HM KaXAOro djeHa
o0IecTBa;

€CTEeCTBEHHO-HAYYHOH TIPaMOTHOCTH: IIOHMMaHHs CYI[HOCTH METOHO0B
IIO3HAHWSI, HUCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIB30BAThH



TOJTydaeMble 3HaHUA JUIA aHalIKu3a U OOBSICHCHHUS SBICHUNA OKPYKAIOIIETr0 MHpa
IIPOUCXOAAIIMX B HEM U3MEHEHUN, YMEHHS JleJlaTh 00OCHOBAHHBIC 3aK/IIOYCHHS Ha
OCHOBE HAydHBIX (AKTOB U HMCIOIIUXCS JaHHBIX C LEIBI0  IONyYeHus
JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTH  CaMOCTOSITEIbHO HUCIOIB30BATh XHMHYECKWE 3HAHUS ISt
peleHus IpobJieM B pealbHbBIX KU3HEHHBIX CUTYAIUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKON JIeSITeIbHOCTH;

FOTOBHOCTH M  CHOCOOHOCTH K  HENPEpPBIBHOMY  0Opa30BaHUIO |
CcaMoOOpPa30BaHMIO, K AKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAHUN [0 XHUMHH B
COOTBETCTBHH C KHU3HCHHBIMU MTOTPEOHOCTSIMHU;

HUHTEpeca K OCOOCHHOCTSM TpyJia B Pa3iH4HbBIX chepax MmpodecCHoHaIbHOM
JeSTeNBHOCTH.

METAHNPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yIbTaThl OCBOEHHUs yueOHOTo mpeamera «XUMUsD Ha
YPOBHE CcpeHero o01mero o0pa3oBaHus BKIFOYAIOT:

3HAYMMBbIC JUIS hopMUpOBaHUS MUPOBO33PEHUS 00yJaromuxcst
MEXTUCUUTLIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHayYHbIe MOHSATHS, OTpaXkKaroIlue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CcHenudprKy METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIHs, sSBIICHHUC,
npolecc, CUcTeMa, HayYHbIA (axT, MPUHIKII, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOpUsl, UCCIICAOBAHNE, HAOIIOICHIEC, N3MEPCHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCalbHbIE ydeOHBIE J1eMCTBUS (IIO3HABATENILHBIC, KOMMYHUKATUBHbIE,
peryJsiTUBHEIE), obecrieyuBaronme dopmupoBanue (yHKIIMOHAIBHOM
I'PaMOTHOCTH U COITUATTBHON KOMIIETEHIIUN O0YUYaIOIIUXCS;

CIIOCOOHOCTE 00yYaroLUXCsI HUCIIOJIL30BATh OCBOEHHBIE
MEXMCUUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCAIbHBIE YYeOHBIE
JIEVICTBUS B [103HABATEIILHON U COLMAILHON IIPAKTUKE.

MeranpeaMeTHble PE3YJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  IMO3HABATENIBHBIMH, KOMMYHUKATUBHBIMH W PETyJSTUBHBIMU
JIEeVCTBUSIMU.

Osaanenne YHHBepCaJIbHbIMHU y4eOHbIMH NO3HABATEJbHBIMH
JeNCTBUSIMM:

1) 6a3oBbIe JiorHYecKne AeiicTBHS:

CaMOCTOSTEIBHO  (DOpMYITUpOBaTh M aKTyaJIM3upoBaTh  IMpodiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OlpenessiTh Lelrd AeSTeIbHOCTH, 3a/1aBasi [apaMeTpbl U KPUTEPUH MX
JIOCTHIKEHUSI, COOTHOCUTD PE3yJIbTATHI AEATEIBHOCTU C IIOCTABICHHBIMU IEISIMU,

HCIIOJIB30BATh IPU OCBOCHUM 3HAHMUNA NPUEMBI JIOTUYECKOIO MBIIIICHUAS —
BEIJICJISITh XapaKTepHble NPU3HAKA IMOHATUM M YCTaHABJIMBATh WX B3aWMOCBS3b,



MCITIONB30BaTh COOTBETCTBYIONIME ITOHSTHS JUIs O0BACHEHMS OTICIBHBIX dbakToB U
SIBJICHUH

BLIOMpAaTh OCHOBAHUS W KPUTEPUU  JUIs KIaccu(UKALUU  BEUIECTB U
XUMHYECKUX PEaKLUi;

YCTAHABJIMBATH [IPUIMHHO-CIIEJCTBEHHBIE —CBSI3M  MEXIY HU3y4acMbIMU
SIBJIEHUSIMU,

CTPOUTH JIOTHUECKUE PaCCyXJICHUS (MHTyKTUBHBIE, HCIYKTHBHBIC, IO
AHAJIOTMHU), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEHYUA B PacCMaTpUBACMBIX
ABJIEHUSAX, GOPMYJIMPOBATE BEIBOABI ¥ 3aKIFOYCHNS;

IPUMEHSATH B [POLEcce TTO3HAHKS, UCIIOIb3yCMbIC B XUMUHU CHMBOJIHICCKUC
(3HAKOBBIE) MOJIEITH, IIPEOOPa30BBIBATH MOJICIIBHBIC IPEICTABICHIS — XUMHAYECKUU
3gak (CHMMBOJI) DJIeMEHTa, XHMUUYecKas (opMmyna, YpaBHEHHE XAMUAYECKON
peaKuuy — [P PEIICHMHM YYeOHLIX IIO3HABATEIBHBIX W TIPAKTHYCCKHX 3aj1ad,
IPUMEHSATH Ha3BaHHbIC MOJIENIBHBIE NPE/ICTABICHUS JUIS BBISBICHUS XapaKTePHbIX
IPU3HAKOB U3y4aeMBIX BEIIECTB U XUMUUECKHUX peaKIui.

2) 6a3oBbIE HCCIEN0BATENbCKUE JeflcTBUS:

BJaseTh OCHOBAMM METO/IOB HAy4YHOT'O IIO3HAHHUS BEIIECTB ¥ XUMHYCCKUX
peaxu;

(OpMyJIMPOBATH IIeNIH ¥ 3a/1a4M MCCIIC0BaHMs, UCIIONB30BATE [I0CTABICHHBIC
W CaMOCTOSITENBHO CHOPMYIUPOBAHHBIE BOMPOCH B KadeCTBE HMHCTPYMECHTA
[IO3HAHUS ¥ OCHOBBI IS (POPMHUPOBAHUS TMIIOTE3BI MO IIPOBEPKE MPaBUJILHOCTH
BBICKA3BIBAEMBIX CYXKIEHUH;

BIAaJeTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHMPOBAHMS U IIPOBEJICHMS
YUEeHNUECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATE YMCHHS HAOJIIOAATE 32 XOAOM
Ipolecca, CaMOCTOSTETbHO MPOrHO3MPOBATE €ro  pesylbTar, bopMynHpoBaTh
0600IIeHNsT ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHNUA,
COCTABJIATH 00O0CHOBAHHBIH OTUET O MPOJIeITaHHON padoTe;

puoOpeTaTh OIBIT  YYEHUYECKOU MCCIIeIOBATENILCKOM W MPOEKTHOH
JESTENBHOCTH, IIPOSABISATH CIHOCOOHOCTH M TIOTOBHOCTBH K CaMOCTOSTCIBHOMY
IOMCKY METOJIOB pELICHHs MPaKTUYECKUX 3ajad, NPUMCHCHUIO pPasIMiHbIX
METOJIOB ITO3HAHUS.

3) pa6oTa ¢ nuHopmanuei:

OPUEHTHPOBATBCS B  PasIMYHBIX HMCTOYHHUKAX urdopmanry  (Hay4HO-
MomyJIspHas JMTepaTypa XUMWYECKOTO COJIEpIKaHuUs, CIPABOUHBIC I0Co0us,
pecypcbl MHTepHeTa), aHaIu3npoBaTh MHQOPMAIMIO PA3IAIHBIX BUIOB 1 (OpM
peICTaBICHMUS, KPUTHYECKH OLIEHUBATH eé JIOCTOBEPHOCTD u
HEIIPOTUBOPEYMBOCTE;



(GOpPMYITHPOBATH 3aMPOCHl U NPUMEHATH PA3IMYHBIE METOJIBI TIPU IIOUCKE U
oT6ope MHpOpPMANWK, HEOOXOAMMON JUI BBHIIONHEHMS Y4YeOHBIX —3ajad
OIIPEAENEHHOTO THIIA,

IprOOpPETaTh OMBIT HCIOJIb30BAHUA MH(OOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3INYHBIX TOMCKOBLIX CUCTEM,

CaMOCTOSITENILHO ~ BEIOMpAaTh  ONTHUMAJIbHYIO  (OpMYy  IPEACTaBICHMUS
wHbOPMALHK (CXeMbl, rpadyKH, JUarpaMMbl, TAOIUIBI, PUCYHKH U JIPYIHUE);

MCIIONB30BaTh HAYUHBIA S3BIK B KadecTBE cpejcTBa mHpu pabore ¢
XHMHYecKol MH(pOpManueil: IPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTeMaTU4decKre) 3HAKU 1 CUMBOJIBI, (OpMyIibl, abOpeBnaTyphl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U Ipeo0pa3oBhIBATh 3HAKOBO-CHMBOJIMYCCKHE CPEACTBA
HaTrJISTHOCTH.

OBiajieHHe YHHBEPCAIbHBIMHA KOMMYHUKATHBHLIMH JIEHCTBUAMMU:

3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXIaeMOM TeMBI B XOJI€ JIUANOra W/H1IIH
JIUCKYCCUM,  BBICKA3blBaTh  WjeH, (GOpMyIMpoBaTh  CBOM  IPEJIOKCHIS
OTHOCUTENHHO BBITIOTHEHUS IPEUIOKEHHOHN 3a/1a4H;

BBICTYIIATh C TIpe3eHTaldedl pe3yJbTaToB [103HABATEIBHOM JEATENbHOCTH,
T10Jy4EHHBIX CAMOCTOSTENIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBITOIHCHNAH
XUMHYIECKOr0 KCIIEPUMEHTA, [PAKTHYECKOH PabOoThI 110 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMBIX BEIEeCTB, pealn3aluy yaeOHoro npoekra u hopMyIHpoBaTh BLIBO/LI
0 pe3yNbTaTaM ITPOBEIEHHBIX UCCICAOBAHMI TyTEM COTIIACOBAHMS MO3HIHUH B
Xojie 00Cy)aeHus 1 0OMEHa MHEHUSIMH.

OBJiajieHHe YHHBEPCAIbHBIMA Pery IS THBHBIMUA JeACTBHAMMU:

CaMOCTOSATEIIBHO IUIAHUPOBATh ¥ OCYIIECTBIATL CBOIO IIO3HABATEIBHYIO
JeSTeNbHOCTD, ONpeleNss e€ Weldd W 3ada4dd, KOHTpOJMpOBAaThL M IO Mepe
HeOOXOIMMOCTH KOPPEKTHUPOBATH I[PEAaracMbli aaropuT™M ACHCTBUHHM IIpHU
BRITIONHEHNHA YYeOHBIX M HCCIENOBATEIBCKUX 3ajad, BhIOMparh Hauboiee
>QEKTUBHBI CMOCOO WX pelIeHHs C YYETOM IONyYeHMs! HOBBIX 3HaHUHA O
BEIIECTBAX U XUMUUYECKUX PEaAKIIMSIX;

OCYLIECTBJIATH CAMOKOHTPOIb CBOEH JEATENPHOCTH Ha OCHOBE CaMoOaHaIn3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJbTATDI
11 KJIACC

[IpexMeTHBIE pe3yibTaThl OCBOEHHs Kypca «OOmas M HeopraHavecKas
XUMUSD» OTPaXKaroT:

c(OPMHPOBAHHOCTS ~ [PEJCTABIEHUH: O  XUMHUYECKOH COCTaBJISIIOIIEH
eCTECTBEHHO-HAYYHOM KApTUHBI MMpa, PONM XHMHM B IO3HAHWK SBICHUHU



IpUpPOJsl, B  (GOPMHUPOBAHWM  MBINUICHUS W  KYJIBTYphl JIMYHOCTH, €&
(GYHKIIMOHATBHON ITPaMOTHOCTH, HEOOXOIUMOM JIJIs PEIIEHUs IPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IIPHPOIHON
cpene;

BJIAJCHUE  CHUCTEeMOM  XHUMHYECKMX  3HAHMUH, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIAralolye IMOHATHUS (XUMUYECKUN BJIEMEeHT, aToM, M30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BaJICHTHOCTD, JJIEKTPOOTPUIATEIILHOCT, CTECIIEHL OKUCJIICHUS, XUMUYECKass CBA3b
(KoBaJIeHTHAas!, MOHHAs, METaJNIMUeCcKasi, BOJIOPOJ(HASI ), KpUCTAJIMYECcKas PeIéTka,
TUNBl  XUMHYECKUX  PEaKUUui, pacTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
AIEKTPONIUTUYECKAS JIUCCOLMAIMS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTb
XVMHIYCCKON peaKkiuu, XMMUYECKOe PABHOBECHE), TEOPUHM U 3aKOHBI (Teopus
AIEKTPOTUTUIECKON nucconmanuu, nepuoandecknit 3akon /[, M. Menneneesa,
3aKOH COXPaHEHUs] MacChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPAIEHUS SHEPIUH
pY XUMHUYECKUX PEeaKlUsiX), 3aKOHOMEPHOCTH, CHUMBOIMYECKUN SA3BIK XHMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIKAIlWe B OCHOBE IIOHUMAHHUA NPUYMHHOCTH MU
CUCTEMHOCTH XUMHYECKHX SIBICHUHU, (haKTOJIOIMYECKHe CBEIEHUS O CBOMCTBAX,
cocTaBe, IIOJYYeHUH U 0€30TIaCHOM HCII0JIb30BAaHUM BAXKHEHUIINX HEOPraHMYECKHUX
BEINECTB B OBITY M MPAKTUUECKOH JesITeIbHOCTH YEI0BEKA,

COPMHUPOBAHHOCTH YMEHUH BBISABIIATE XapaKTepHbIE MPU3HAKK TOHATHH,
YCTAHABIUBATE UX B3aUMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOLIUE ITOHSITHUS IPU
OIMCAaHUU HEOPraHUYECKUX BEILIECTB M UX IIPEBPAILCHUN;

COPMUPOBAHHOCTE YMEHUH MCIIONb30BaTh XUMHYECKYIO CUMBOJIUKY JUIS
cocraBiaeHuss (OpPMyJ  BEIIECTB Y  yPaBHEHUH  XUMUYECKUX  peaklyi,
cucreMmatndeckyro HomeHKIaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUA OTACIBHEIX
HEOPraHUYEeCKMUX BemecTB (yrapHbld a3, YIVIEKMCIBIH TIa3, aMMHuak, raméHas
U3BECTh, HeralnéHast H3BECTh, IIUThEBAs Coa, MUPUT U APYTHUE);

C(OPMHUPOBAHHOCTH YMEHUH OIpe/IeNATh BaJICHTHOCTh M CTENEHD OKUCIIEHUS
XUMHUUYECKUX DJIEMEHTOB B COEJMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
cBsA3U (KOBaJIEHTHAsl, MOHHAS, METAJUINYECKas, BOJOPOIHAs) B COCAUHEHUSX, THIT
KPUCTANINIECKON PEeIIéTKH KOHKPETHOr'O BellecTBa (aTOMHas, MOIEKyJspHas,
WOHHAsI, METAJIMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COeIMHEHUH;

c(hOpPMHUPOBAHHOCTD YMEHUH yCTaHaBJIMBATh IPUHAJIC)KHOCTD
HEOPraHWYECKUX BEIECTB [0 HMX COCTaBYy K OIpPENelEHHOMY KIaccy/TpyIie
coeMHeHui (MpOCThie BEIeCTBa — META/UIbl M HEMETAJUIbI, OKCUJIbI, OCHOBaHUS,
KUCJIOTEI, aM()OTEPHBIE THIPOKCHJIBI, COJIH);



cOpMHUPOBAHHOCTL YMeHHit PaCKpBIBATE CMBICTI TIEPHOHYCCKOTO 3aKoHa Jl.
1. MenpieneeBa 1 1eMOHCTPHPOBATE €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTETLHYIO
U NIPOTHOCTUYECKYIO (DYHKIIUK;

C(hOPMHUPOBAHHOCTL ~ yMEHHi XapaKTepu30BaTh OJIEKTPOHHOE CTPOEHHUE
dTOMOB  XMMUYECKHUX OJIEMEHTOB 1—4 mepuomos ITepuonuyeckoit cuctemsl
XUMHHeckuxX onementos JI. M. MenjeneeBa, HCIONb3ys MOHSTHS «S-, p-, d-
DIIEKTPOHHEIE opouTaTHY, «OHEPIreTUYeCKHe YPOBHIY, OOBSICHATE
3aKOHOMEPHOCTH U3MCHEHHS CBOWCTB XMMHYECKUX JJIEMEHTOB U WX COEAMHEHUI
110 meprogaM U rpymnmnam Ilepronudeckoit cMCTEMBI XUMHUECKIX AIEMEHTOR H. .
Menneneena;

COPMUPOBAHHOCTh ~ yMEHHMI  XapaKTepH30BaTh (onuceIBath)  oOmume
XMMHUYCCKME  CBOMCTBA  HEOPraHWYECKHX  BELIECTB  DPAasMYHBIX  KJIACCOB,
IOATBEPKAATE CYMIECTBOBAHUE I'CHETHYECKOH CBS3M MEXIy HeOpraHHYeCKUMH
BEILECTBAMU C [IOMOIIBIO YPABHEHUH COOTBETCTBYIOLIMX XUMHUIECKHX PEAKI[HIL;

COPMUPOBAHHOCTh YMEHHS KIACCUDUIHPOBATL XHMHUYECKUE peakuuu 110
Pas/IMYHBIM NPHU3HAKaM (YUCIY M COCTABY PEArHpYIOIIMX BEIECTB, TEIJIOBOMY
5 deKTy peakuyn, U3MEHEHUIO CTENeHel OKHMCIEeHUS BIIEMEHTOB, 00PATUMOCTHU
PeaKIy, YYaCTHIO KaTalr3aTopa);

C(OPMUPOBAHHOCTE YMECHUH COCTABIATh YpPABHEHHS peakiuil pa3IMIHBIX
THIIOB, ITOJHBIC U COKPAIIEHHbIC YPABHEHU PEaKLHil HOHHOIO 0OMEeHa, YUHUThIBasI
YCJIOBHUSL, IPH KOTOPLIX 5TH PEaKIMK UAYT 10 KOHIA,

C(OPMHUPOBAHHOCTh ~ YMEHHH TNPOBOAMTH peaKiuH, TTIO/ITBEPIK IAFOLIHE
Ka4eCTBEHHBIH COCTAB PA3IMYHBIX HEOPraHHYCCKUX BEINECTB, PACIO3HABATEH
OTIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHHYECKHUX
BEIIECTB;

C(OPMUPOBAHHOCTh ~ yMEHWH  pACKphIBATh  CYIIHOCTH  OKHCITHTEIHHO-
BOCCTaHOBUTEJILHBIX PEAKIMH MMOCPE/ICTBOM COCTABIICHHUS DJIEKTPOHHOrO Oaianca
OTHX PEaKIUii;

COPMUPOBAHHOCTL YMEHHI OOBSCHSTH 3aBUCUMOCTE CKOPOCTH XUMHHUECKOMH
PCaKIMK OT PasIUYHBIX (AKTOPOB; XapaKTep CMELIECHUs XMMHYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro BoszencTers (npuuuui Jle [latenne);

COPMHUPOBAHHOCTE YMCHHIl XapaKTepu30oBaTh XUMUYECKHE IIPOLIECCHI,
JeXallre B OCHOBE IPOMBIIIICHHOIO IONYYeHHsI CePHOM KHCIIOTHI, aMMHaKa, a
TaKKe CHOPMUPOBAHHOCTH MPECTABICHHUHA 00 OOMMX HAYYHBIX NPHHIMIAX U
OKOJIOTHYECKUX [IPOOIeMax XUMUIECKOTO IIPOU3BOICTRA;

c(OPMUPOBAHHOCTE yYMEHWH MPOBOAUTH BBIYHCIEHUS € HCIIOMb30BAHUEM
IIOHATHSA «MaccoBasl JI0JIsl BELIECTBA B PacTBOpPE», OOBLEMHBIX OTHOIICHWH Ta30B
IpH XUMUIECKUX PEaKIUsIX, MaCChl BEIIECTBA MM 00BEMA Ia30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJJHOTO M3 YyYACTBYIOIIMX B PEaKI[MU



BCIIECTB, TEIJIOBOro 3((peKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHsI MaCChI
BEIICCTB, IIPEBPAICHUSI M COXPAHCHWSI SHEPTHY;

cOpPMUPOBAHHOCTE YMEHHIT COBIIONATE [IpaBUJIa MOJIb30BAHUS XUMUYECKOU
IOCYROH W J1abOpaTOPHBIM OGODPYJOBAHHMEM, 4 TaKKe paBuiia obpaleHus c
BOIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH 110 BBITIOJHEHHIO JaGOPaTOPHBIX
XUMHUYECKHUX OITLITOB;

COPMUPOBAHHOCTS YMEHHH IIAHHPOBaTh M  BBITONHITD XUMUYECKHUI
OKCIIEPUMEHT (PasiIOKeHHE MEPOKCHa BOJOPOAA B IPHCYTCTBHH KaTajau3aropa,
ONPCACICHUE  CPEABI  PACTBOPOB  BELIECTB C IOMOIIBIO  YHHBEPCAIBHOTO
MHJIMKATOPA, BIIUSHUE PA3IUYHEIX (PAKTOPOB HA CKOPOCTH XUMHYECKOH peaKiui,
PeaKiuy MOHHOro OOMeHa, KayecTBEHHBIC peaKlMu Ha Cyibhar-, KapOoHaT- u
XJIOpUJ-aHUOHBI, Ha KaTHOH aMMOHUS, PELICHHUE JKCIEPUMEHTANBHBIX 3a71a4 110
TeMaM «Metamey U «Hemeranns») B COOTBETCTBHM C IIpaBHJIaMU TEXHUKH
0e30MacHOCTH NPy OOPAIEHNH C BElECTBAME U J1abOpaTOPHBIM 000PYI0BAHKEM,
[IpEACTABIATE  PC3yJNbTaThl XMMHYECKOTO DKCIEPHMEHTa B (QopMe 3alncu
YPAaBHEHHH COOTBETCTBYIOWIMX PEAKUUHA U (GOPMYIMPOBATH BHIBOABI Ha OCHOBE
OTUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTE  YMEHUH KPUTUUECKH aHAIM3UPOBATE XUMHUYECKYIO
MHOOPMALMIO, MOJNYYaeMYI0 M3 PA3HBIX HCTOYHUKOB (cpeacTBa MaccoBoit
KOMMYyHUKauu, Marepuet u npyrux);

COPMUPOBAHHOCTh  yMEHHH  COOMIOAATH  MpaBWiIa  SKONOTHUECKH
LeNIeCOO0pasHOro MOBENCHHsT B ObITYy M TPYHOBOM JESTENBHOCTH B IEIISX
COXPaHCHHs CBOEro 3JI0POBBS M OKPYXKAIOUICH IPUPOIHON CpeNbl, 0CO3HABATD
ONAaCHOCTh BO3ACHCTBYS HA KUBBIE OPIaHU3MBI ONPEAENEHHBIX BEIICCTB, TOHUMAs
cMbicn mokasarens IIJIK, moschats Ha mnpumepax crnocoGbl yMeHbIIEHHS |
NPETOTBPAINEHNs UX BPEIHOI'O BO3IEHCTBUS HA OPraHU3M YeIOBEKa;

11t 00YJaIOMUXCsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSAMU 3/I0POBBS: YMCHHE
IPUMEHATh 3HaHHs 00 OCHOBHBIX JIOCTYIHBIX METOMAX IIO3HAHWS BELIECTB U
XUMHUYECKUX SIBJICHUH;

AL CHIENBIX M CNAabOBUAAIMX OOYYaIONMXCA: YMEHHE HCIIONL30BATh
pernbepHo-ToYeuHyI0 cructeMy o6o3Havenuit JI. Bpaiist juis 3anucy XHMUYecKux

hopmyi.
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