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[MOSICHUTEJIbHASI 3AITMCKA

[lporpaMma 1O XWMHH  HA ypOBHE  CPEHETO o0mero  00pasoBaHus
paszpaboTaHa Ha OCHOBC dejiepalibHOTO 3aKoHA OT 29.12.2012 Ne 273-®3 «O0
o0pa3zoBaHuH B Poccuiickoit dejiepatiny», TpeOoBaHMid K pe3y/ibTaTaM OCBOCHHS
dbeaepasbHON 00pa30BaTe/IbHOM  POrPaMMbl - CPEAHETO obuiero oOpa3oBaHus
(®OI1  COO),  npeacTaBICHHbIX g dejepalbHOM  TOCYIAPCTBCHHOM
0Opa3oBaTe/IbHOM  CTAHAAPTE COO, ¢ yuérom Konueninu rperoaaBaHus
yuyeQHOro rpeamera «XuMus» B 00pa3oBaTebHbIX OpraHn3aliiIx Poccuiickon
dejlepalliy,  pealu3yioninx OCHOBHBIE 00PA30BATE/IbHBIC  POrPaMMBbI, 1
OCHOBHBIX ToJoKeHui «CTpareri  pasUTHA gocruTanns B POCCHHCKON
dejiepanny Ha MEpUOI 10 2025 rona» (Pacnopskenue lIpaBuTeIbCTBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY T0JIXO/10B K pa3paloTKe MPOrpaMMbl 110 XUMHM, K OINPEACIICHHUIO
oGuieil cTpaTernn o0yueHus, BOCIUTAHN 1 pa3BUTHsi 00YUAIOIIMXCS CPECTBAMMU
yueOHOro npeamera «Xumus» st 10-11 knaccos Ha 6a30B0M ypOBHE COCTaBMJIN
KOHIIENTYTbHbIC OJIOKCHHA dIOC COO 0 B3auMO00YCIIOBJICHHOCTH LeJeH,
cojlepKaHus, pe3yibTartoB o0yueHusi H TpeboBaHMii K YPOBHIO 10/ IF0OTOBKH
BbITY CKHUKOB.

XHUMHUUECKOE o0Opa3oBaHHe, [oJlyqaemMoe BBIITY CKHUKAMH
0611Ie00pa3oBaTEIbHON  Opranu3ailim, qpiisieTcs  HEOTheMJIEMOM  4acCTbio  MX
0Opa3oBaHHOCTH.  OHO - CIYIKAT 3aBepIIAIONAM  ITAroM  peajusalii Ha
COOTBETCTBYIOLIEM €My 0a30BOM yPOBHE OTIOYEBBIX  LIEHHOCTEH, TMPHUCYIIHMX
LEJOCTHONW ~CHCTEME  XMMHMYECKOTO oOpa3zoBaHus. ITH [EHHOCTH KacaroTcs
HO3HAHUS 3aKOHOB IIPUPOJIbl, POPMUPOBAHHS MHPOBO33PEHHUS M 00IICH KyIbTYPbI
yeoBEKa, a TakKe DJKOJIOrHYCeCKH 0BGOCHOBAHHOTO ~ OTHOLICHUS K CBOEMY
3JI0pOBbIO 1 npuposHoii - cpee.  Peannsyercs xuMudeckoe 00pasoBaHue
00yUaIOIIMXCs HA YPOBHE CPEHETO o01ero oopa3oBaHust CpPeACTBAMH yuedHOTro
npeamera «XuMHs», COACPKAHNC M TOCTPOEHHE KOTOPOrO  ONpE/CICHbl B
MporpaMme Mo XuMuu ¢ yuéToM creuduin Hayku XUMHH, ed 3HaueHust B
[O3HAHUK TPUPOJIbI U B MATEPUAILHOM IKH3HHA oblecTBa, a TAKKe ¢ YueToM
obumx lejed W NPUHIMIOS, XapaKTepU3yIOLX COBPEMEHHOC COCTOSIHUE
CHCTEMbI CpEJIHEro 001Iero oOpaszoBaHus B Poccuiickoit dejiepannu.

XpMHsL KaK J1EMEHT CHCTEMbl €CTECTBEHHBIX HAYK urpaet 0codyio poiib B
COBPEMEHHOM HUBHIM3ALNH, B cO3JlaHMM HOBOH Oa3bl MaTepualbHON KyJIbTyPBbl.
Ona BHOCHT CBOH BKJa/l B GOPMHUPOBAHKE PAIMOHAJILHOTO HAYYHOTO MBIILICHH,
B CO3/IaHHE 1EJOCTHOTO MPEACTaBICHHA 00 OKpYKAIOLIEM MHUpe Kak O CAMHCTBE
NPUPOJIBI M YEJIOBEKA, KOTOPOC dopmupyeTcsi B XHMHUM Ha OCHOBC [TOHUMAHKSI
BeleCTBEHHOrO COCTaBa OKPYKAIOIIEro MHpd, 0CO3HAHUS B3aUMOCBA3ZHA MCHILY
CTpOeHHEM RENecTB, X CBOMCTBAMM H BO3MOKHBIMU 00J1aCTAMU TPUMCHCHHA.



TecHo B3auMOJICHCTBYsl € JAPYIHMA eCTECTBCHHBIMM HAayKaMH, XUMHs CTajld
HEOTHEMIIEMOH YaCThIO MHPOBOM KyJIBLTYPBI, HEeoOX0IMMBIM YCIIOBHEM yCICITHOTO
Tpyj@ M IKH3HM KaXKI0TO yena obmiecTsa. CoBpeMeHHas XUMHA KaK Hayka
cosaTebHas, Kak Hayka BbICOKHX TexHOJOrMi HampasjieHa Ha PeHCHHC
r1o0aTBbHBIX  TPOOJIEM yCTOMUMBOTO  PasBUTHA qe/lOBEUECTBA — ChIPHEBOM,
YHEPreTHUECKOH, [ULLEBOH, YKOJIOrHUECKON 0€30MaCHOCTH 1 OXpatbl 3710pPOBbSI.

B cOOTBETCTBMM C OOIWMMHU LeIAMH ¢ MPUHIMNIAMA  CPEAHETO o0uero
00pa3oBaHus COACPKAHMC npeameTa «Xumus (10-11 xnaccwl, 0a30BbI YPOBCHD
u3yUeHUs) OPUEHTUPOBAHO NpenMy LICCTBEHHO Ha 0011IEKYJIBTYPHYIO TTOJIFOTOBKY
00yuarommxces, HeoOXO0AMMYyt0 UM UL BHIPAOOTKH ~ MUPOBO33PCHUCCKIX
OpPUEHTUPOB,  YCHCIIHOTO BIOTIOUCHHMSI B KM3HB  COLMYMA, 11PO/I0JKCHUA
00pa3oBaHust B pasiMiHbIX 0BIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO € XUMUEH.

CoCTaBISAIOIMMH  TIPEIAMETA «XuMusy sBIsioTes  0a30BbIC  Kypebl . —
«Opranuyeckas Xumus» H «OBIas ¥ HeopraHuueckas XUMHD?, OCHOBHBIM
KOMITOHEHTOM COJICP/KAHUs KOTOPBIX SBIAIOTCH OCHOBBI 0A30BOM HAyKH: CHCTEMA
SHAHHUH 110 HEOPraHHYECKOH XMMHK (¢ BKJIIOYCHHEM sHaHuil u3 o0LIeH XMMHK) 1
OpraHnuecKol XUMHH. dopMHUPOBAHHUC JlaHHOM CHCTEMBbl 3HAHWH NpPH U3y4CHHUH
npejMeTa 0decneunBacT BO3MOKHOCTb PAcCMOTPEHHA  BCETO MHOT000pa3us
BELIECTB HA OCHOBE OOIIHX [OHSITHIA, 3aKOHOB 1 TCOPUIH XUMHH. ,

CTpyKTypa COJepKaHus KypcoB — «Opranuyeckas XumusD 1 «O0mas
Heopranuyeckas XUMHs» copmupoBaHa B TPOrpaMme o XMMHK HA OCHOBC
CHCTEMHOTO Toaxona K H3ydCHHIO yueOHOro Marepuaia M 00ycIIoBJICHA
pcropuueckd  00OCHOBAHHBIM pa3BUTHEM sHaHWii  HA  ONpPEICEHHBIX
TEOPETHUECKUX ~ YPOBHAX. Tak, B Kypce OpraHnyecKoii XMMHH  BEIECTBA
paccMaTpUBAIOTCA HA  yPOBHE KIIACCHUECKON TEOPUH CTPOCHHUS OpraHvyeCKHX
coe/MHEHHH, a TaKKe Ha YPOBHC CTEPEOXMMHUUCCKHUX M HICKTPOHHBIX
npeiCTaBieH|id O CTPOCHHH periecT. CpejeHus 00 H3yUaeMbIx B Kypce
BellecTBax JAlTesa B pasBuTHi — OT YTJIEBOJIOPOJIOB J10 CIOKHBIX OMOJOrHYECKH
AKTUBHBIX coenuHeHuit. B Kypee OpraHM4eckod XMMHMH MONyHaIoT pa3BUTHEC
cpOpMHPOBAHHBIC HA yPOBHE OCHOBHOTO 00111ero 00pasoBaHus repBOHAYAIILHbBIC
MpeaCTaBICHUsS O XUMHYECKOH CBSI3H, KiacCu(pUKalMOHHBIX IpU3HAKAX BELICCTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT MX CTPOCHHUS, O XUMHUECKON PEaKIIMH.

[Toql HOBbIM YIJIOM 3peHHMsA B IPEAMETE «Xumus» 0a3zoBOro  ypoBHs
paccMaTpuBaeTCes W3yueHHBI Ha ypOBHE OCHOBHOTO oOmero  o0pa3oBaHHs
TEOPETHUECKUI  MaTephal  H dakTosiornyeckue  CBCACHUA O BEIIECTBAX: W
xumuueckoil peakunu. Tak, B 4acTHOCTH, B kypce «OOmasi 1 HeopraHutecka
XUMHsy  00YUaroIMMCs  MPEI0CTaBIIACTCA BO3MOJKHOCTH OCO3HATH 3HAYCHHC
MEepPUOANUECKOrO 3aKoHa € OGIIETEOPETHUECKNX U METO0J0THHECKUX [O3ULIMH,



rnyoke MOHATH HCTOpUUECKOE  M3MCHCHHE dyHKIMi  HTOTO zakoHa — OT
0000 aoeH 10 00BSCHSIONIEN 1 npor}-iowpymmcﬁ.

Eunas cucTeMa JHAHWH O BKHEHIIMX BCIIECTBAX, X cocTaBe, CTPOCHHH,
cpoiicTBAaX M MPUMEHEHHH, 2 TaKoKe 0 XUMHUECKHX PEaKLMsX, MX CYLIHOCTH H
3aKOHOMEPHOCTAX  MPOTCKAHNA nonosiHgeTcs B Kypeax 10 u 11 KJjaccoB
yJleMEHTAMU  COJICP/KAHUA, MUMCHOILIIUMH KlebTyponornqcucnﬁ W TIpUKIIAHON
xapakrep. JTH 3HAHMA CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3H  XMUMHH €
JpYyTUMHA  HayKaMH, pacKpbIBatOT e¢ pojib B [o3HABATEILHOW M [PAKTHUYECKOH
JeSTeABHOCTH  UEJIOBEKA, CII0COOCTBYIOT BOCIMTAHUIO yBaKEHMs K TMPOLCCCY
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TBOp‘-{GCTBEI B 00J1aCTH TECOpHUH H npamnqecmx IIpVI.ﬂOH\’CHHl:'i XUMUH, TTOMOTa0T
BblllyCKHHKy OPHCHTHp()BaTbCﬂ B OOLIECTBEHHO “U  JIMYHOCTHO 3HAYUMBbIX
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npo0ieMax, CBA3AHHBIX € KHMECH, KPUTHUECKH OCMBICIMBATD pHbopMalUIo 1
MpUMEHATH  e& AUl HOTMOIHEH!sT  3HAHWH, PEIICHHS WHTE/UIEKTyaJIbHBIX M
yKCTIIEpUMEHTAJIbHBIX JceIieIoBaTelIbCKUX 3a/1at. B nenoM coJiepKaHue yueOHOro
npeamera  «XHMHD JQHHOTO  YpOBHsL  M3yHCHHMA OpMEHTHPOBAHO | Ha
(GOpMMpOBAHUC Y 00yH4aIOINXCA MHpOBO’S‘jpeHl{eCKOﬁ OCHOBBI JUIsi TIOHUMAHM
,E‘ duiiocodernx piieil, Takux Kak: MarepuaibHoe €ANHCTBO HEOPraHU4ecKoro M
’ OpraHuueckoro Mupa, 00yCJIOBJICHHOCTD CBOMCTB BEIECTB HMX COCTaBOM H
CcTpOEHHEM, T103HABACMOCTD NPUPOHBIX qpileHnil  TyTEM DKCIEpUMEHTa M
A% petueHus NpPOTUBOPEUHH  MEHILY HOBbIMM  (akramu M TEOPETUUCCKUMH
£t npe/rnochlIKamMy, 0cO3HAHME POJIM XUMUH B PELICHAH yKOJIOrMUECKHX TPOOIIEM, a
TaoKe mpoosieM cOepeKeHIA YHEPreTHUECKUX PECypeoB, CbIpbsl, CO3/1aHMsl HOBBIX
TeXHOJOTMi 1 MaTCpHAJIOB.

' -_q-e';:.ﬂimm-‘
gk T

B nname peuieHus 3a1at BOCIIMTAHMS, pa3BuTHd U COLMAJIM3AIUH
00y UAIOIIMXCs  TIPUHATEIC nporpaMmoit 1o XMMuH [MOJAXOJbl K OINpE/ICIICHHIO
cojepKanusi M MOCTPOCHHA npeamera [pejly cMaTpuBaloT GopmupoBaHue
yHUBEPCATbHBIX yueOHbIX jeficTBuii, HMMCIONMX GazoBOE 3HA4YEHWE  JUld
_ pa3IMuHbIX BUIOB JeSITEILHOCTH:  PCLICHUS npodiemM, TOHUCK, aHajuza H
00padoTKH uHdopmalny, HEe0OXOAMMBIX JUTS nprodpeTeHKs OTbITa [PAKTHYECKOH
4 MCCIE0BATENBCKON NeATENBHOCTH, JaHAMAIONIEH BaKHOE MECTO B Mo3HaHMuu
XUMHH.
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B npakrTvKe MperofaBatis <IMHM KaK Ha ypOBHE OCHOBHOTO o01ero
o6pazosanust, TaK 1 Ha yPOBHE CPE/IHETO ob1ero oopasosatus, MpH onpejiesieHun
cosiepKaTeNIbHOM XapaKTepUCTUKH el M3ydeHus NpeameTa HanpaBJieHUEM
4 [epBOCTENEHHOM 3HAUMMOCTH TPAAUITHOHHO npusnaéres GopMHUPOBAHKC OCHOB
: CHMUUECKO HayKH Kak odjacti COBPEMEHHOTO eCTECTBOSHAHMA, [IPAKTHUECKOH
b JeSITEIBHOCTH HENIOBEKa M KakK 0JIHOTO0 M3 KOMITOHCHTOB MUPOBOH KyJIBTYPBL. C
METOIMUECKOM TOYKH 3PEHHA TaKoi MOAXOA K ONpEICICHHIO esieil u3ydueHus
[pe/MeTa sBJIsETCs BIOJHE onpas1aHHbIM.
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CoracHO JIaHHOH TOUKE 3pCHMA laBHBIMH 1EJIsIMK M3y CHHS npeamera,
«XnMus» Ha 0a30BOM yPOBHE (10 =11 K1) ABISAIOTCS:

e (HOpMHUPOBAHMEC CHUCTEMbl ~ XMMHYCCKHMX spanuii | Kak  BaKHEHieH
COCTaBJISAIONICH eCTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBC KOTOPO#M
JeKart KJIIOUECBBIC MOHATHA, cbynnamem‘anbnbie 3aKOHbI H TCOPHUH XUMHH,
OCBOGHHE si3blKa HAYKH, YCBOCHHE 4 HOHMMAHWE CYIIHOCTH JOCTYIHBIX
0GO0LIEHNI MHPOBO33PEHUCCKOTO xapakTepa, O3HAKOMJICHUE € peTOpUEN
JX PA3BUTHS U CTAHOBJICHH,

o (popMHpOBAHUE U pa3BUTHE [pe/icTaB/IeHNi O Hay HBIX METO/1aX [03HAHHNS
BellleCTB M XMUMHUYCCKHUX peaKimi, HEOOXOMMBIX  JUIS npuoOpeTEH s
yMeHHH opyieHTHpOBATbCs B MHPC BelIeCTB M XHMHUYCCKHX SIBJICHUM,
UMEIOIIMX MECTO B IPUPOJIE, B [PAKTHYECKOH M [TOBCE/IHEBHOM HKHU3HH;

e pa3BUTHE yMEHHUH U CIIOCOBOB JCATENILHOCTH, CB3AHHBIX ¢ HaOJIO/ICHAEM 1
06BIACHEHUEM — XHMHUCCKOTO YKCIIEPUMEHTA, coOuojieHeM  NpaBHll
GezonacHoro oopatieHus ¢ BelecTBaMH. .

Hapsiay ¢ 9THM, cojieprkatelbHas XapaKTepucTHKa leaeit 1 3anad u3ydcHus
npeameTa B IporpaMMe [10 XMMHH yTOUHCHA H cKoppeKkTHpoBaHa B COOTBETCTBUH
¢ HOBbIMM IPHOPUTETAMH B CHCTEME cpejiHero o0UIero oGpasoanmsi. Ceroans B
npenojaBainy - XUMHH g Oosibllicit  CTEICHH oraéTes  MpEANoYTCHHE
[PAKTHUECKOH KOMITOHEHTE  COJICPIKaHMsl o0yueHus, opucmnposanﬁoﬁ Ha
[1OJIFOTOBKY BbIITY CKHHKA 06111e00pa30BaTEIIbHOM OpraHu3alii, BJIAJICIOLIETIO HE
naGopoM 3HaHWH, a dyHKIHOHATbHOH FPAMOTHOCTBIO, TO €CTH cniocobaMu ¥
yMEHUAMM aKTUBHOTO NoJIydueHUs 3HAHUH W npuMeHeH!s UX B peallbHOW JKH3HH
JUTsl PelieHMs MPAKTHICCKIX 3a/1a4.

B cBs3M C OTHM [NpU H3YUCHHH peaMeTa  «XuMHs JOMUHUPYIOLICE
apaueHne MPUOOPETAIOT TaKue Lej 1 3a/1a4M, KaK: )

ananTtaims 00y4alomuxest K YCJIOBUAM JIMHAMUYHO pa3BMBAIOINErOCs MHPA,
GopMUpOBAHKE MHTEJICKTYAIIbHO pa3sBUTON  JIMUHOCTH, rOTOBOM, + K
camMo00pa30BaAHUIO, COTPY/IHUYECTBY, CAMOCTOSITC/ILHOMY TTPUHSATHIO rpamMOTHbIX
peleHmii B KOHKPETHBIX SKH3HCHHDIX CHTYAIHMsAX, CBA3AHHDBIX C BEIIECTBAMHU U MX
[IPUMEHEHHEM;

dbopmMupoBaHUE Y 00yUaIOIIMXCst  KIIOHCBBIX HABBIKOB  (KIIHOYCBBIX
KOMIIeTEHIMI), HMEIOLIHX yHHBEPCAlILHOE  3HAUCHHC Juisi pasiiMuHbIX  BHIOB
JeSITeIbHOCTH: PELICHHUA npodJieM, OUCKa, aHaln3a 1 06paboTKY MHOOPMALHAH,
HEOOXOAMMBIX JUIsi  PHOOPETCHUS OMbITa JAEATENLHOCTH, KOTOPad 3aHUMacT
BKHOE MECTO B TO3HAHWM XUMHH, a Takke Ui OUCHKM € 03U LUH
HKOJIOrMUecKkoi  0e301acHOCTH xapakTtepa BIHSHM BCLICCTE M XMMHAYECKUX
[POLECCOB Ha OPraHu3M yellOBEKa M IIPUPOIHYIO CPELYs
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pa3BUTHE [103HABATEIBHBIX HHTCPECOB, WHTEJUIEKTYyalbHBIX 1 TBOPUCCKUX
criocodHocTel 00yHaromHXCst: CII0COOHOCTH CAMOCTOATEILHO npuodpeTaTh HOBBIE
3HaHKs 110 XUMHUH B COOTBETCTBUHU € KN3HCHHBIMH noTpeOHOCTAMM, MCTIONB30BATH.
COBPEMEHHbIC uHGOPMALIMOHHBIC TEXHONOrHH JUls TIOUCKa 1 ananu3a y4ueoHoi u
Hayqno-nonynﬂpﬂoifi nHGOPMALIMH XHMHUHECKOTO colepKaHu; ' i

hopmMupoOBAHUE 1 pa3BUTHEC Y 00yuaIoIMXCst ACCOLMATHBHOTO M JIOTHYECKOro
MbILLIICH S, HA0I0aTeIbHOCTH, cOOpaHHOCTH, aKKypATHOCTH, KOTOPDIC 0CcOOEHHO
HEOOXOMMUMbl, B 4aCTHOCTH, npu IIaHUpOBaHnK 1 poBe/ICHUH XMMHUECKOTO
HKCIICPUMEHTA;

BOCITUTAHUE Y 00yUaronxcs yoeraEHHOCTH B rymaHMC'rmcc-}coﬁ
HAMPABJICHHOCTH XUMHUH, ed BakHOW ponu B pCLICHUH FoGaibHBIX  IPOOIIEM
pAIMOHAJILHOTO [PUPOJLOTIOJIH30BAH I, HOIIOJIHEHUS dHEPreTHICCKUX pecypeoB
COXpaHeHus [PUPOIHOTO paBHOBECHS, oco3HaHus HEoOX0AUMOCTH OepeKHOr0
oTHOLIEHHMs K NpUpoae H cBOEMY 3/10pOBbIO, @ taKKe NpUOOpETeHHMs OMNbITa
HCIIONB30BAHKS 10Ty HCHHBIX 3HAHWI Ui pUHATHA rpaMOTHbIX pelieHui B
CUTYALHSIX, CBA3AHHBIX € KUMUYCCKUMU SIBJICHUAMH.

B yueOHOM IUIAHE CpeaHero oGuero oOpazoBaHus MPEAMET «XUMHUA»
6a30BOTO ypPOBHs BXOAUT B cOCTAB TIPEMETHOM oGnactu «ECTecTBEHHO-HAYHBIC
MpesAMEThIY.

Of11ee Unciio Hacos, OTBEIEHHBIX JUIsi U3YCHUS UMUK, Ha 0a30BOM YPOBHE
cpeaHero obuiero oOpazoBaHu, cocTapisieT 68 vacos: B 10 kinacce — 34 yaca (1
yac B HelEMO), B 1 | knacce — 34 vaca (1 yac B HeAeI0).
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COJIEP/KAHHUE OBYYEHMNA
11 KJIACC
OBLIAS U HEOPI'AHUYECKASI XUMMUA

TeopernuecKne 0CHOBbI XHMHH
XUMHUECKHH  JIeMEHT.  ATOM. slapo aroma, H30TOIIBL. DeKTpoHHas
0GosIouKa. JHEpreTHiecknue ypoBHH, MOLypOBHH. ATOMHbIE OpOMTAIH, S-, P-y d-
yieMeHThl. OCOOCHHOCTH PACTIPE/IC/ICHHA JIEKTPOHOB 10 opOuTalaM B aTroMax
JIEMEHTOB TEPBHIX YETHIPEX MEPHOOB. DNeKTPOHHAs KOHQUTYpaLHs aTOMOB. | =
[TeprOAMUECKUI 3aKOH H [leprojiyeckas CHCTEMa XUMHHCCKIX JICMCHTOB
1. U. Meneneesa. CBAsb [ePHO/IMUECKOrO 3aKOHa 1 [TeprOIMUECKOM CHCTEMBL
xumuueckux snementos JI M. MeHeieeBa ¢ COBPEMEHHOH TEOpUe CTPOCHUS
ATOMOB. 3aKOHOMEPHOCTH ~ H3MCHCHUS CBOMCTB XMMHYECKHMX DJCMCHTOB H
00pasyeMbIX MMM HPOCTBIX M CJIOSKHBIX BEIIECTB [0 Ipyriam M MepHOLaM.
3HaueHUe [EePHOIMUECKOro 3aKoHa B pasBUTHH HayKH. :
CrpoeHue  BCLICCTBA. Xumuueckas CBsi3b.  Bujbl XHMUUECKOH  CBA3M
(koBaJIeHTHAs HernoJsipHas | nosisipHas, MOHHas, veTajinueckas). MexaHu3Mbl
oOpazoBaHus KOBAJICHTHOM ~ XMMHMYECKOW  CBAA3M (0OMeHHBI ¥ JIOHOPHO-
akienTopHblit). Bojopojnas CBi3b. BaleHTHOCTb. DJIEKTPOOTPULATCIBHOCTD.
Crernenb okucienus. MoHbl: KaTHOHBI 1 aHUOHBDL. Wi
Bemecrsa  MOJICKYJIspHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHA. 3aKoH
HOCTOSIHCTBA cocTaBa BetecTna. Turibl KpUCTAJTMUECKHX peléToK. 3aBUCUMOCTD
CBOMCTBA BELLECTB OT THIIA KPUCTALTNYECKOH PEIICTKH.
[TousTre O JMCHEPCHbIX CHUCTEMaX. WcTuHHbBIE W KOJUIOMIHBIC PACTBOPBIL.
MaccoBas /1015 BellecTBa B pacTBOPE. A
Knaccuduxanms HEOpraHu4eCKUX COE/IMHEHUH. HomeHkatypa
HEOPraHWYECKUX  BEUICCTB. [eHeTHueckas CBfA3b HEOPraHMueCKUX — BEIICCTB,
NPUHAUIEKAIIMX K PasInIHbIM KJjaccam. bl
Xumuyeckass — peaxuus. Knaccudukauus — XMMHYECKUX peakuuid = B
HEOPraHUYECKOH H OpraHuyecKol XUMHUH. 3aKOH COXpAHEHHMs MacChl BCLUCCTB,
3aKOH COXPAHEHHs M ITPeBPAICHIs SHEPTHH [PU XUMHUECKUX PEAKLMsX. .
CkopocTh peakimu, e€ 3aBUCHMOCTh OT pasIMuHbIX (HAKTOPOB. OOpaTuMbIe
peakini. XHMHUYCCKOC paHoBecue.  DaKTOPBI, BIMAIOLME Ha COCTQIHME
xuMHUeckoro papHosecus. [puHIuI Jle llaTenbe. i
DAEKTPOIMTHYECKAS IMCCOLMALIAA. CuibHbie 1 cliabbie dnekTpoanTbl. Cpena
BOJIHBIX PACTBOPOB BEIICCTB: KUCIast, HeiTpaibHas, L0 Has.. :
OKUCIINTENbHO-BOCCTAHOBUTEIIbHbIC PEAKIIMH.



DKCIIEPUMEHTAIbHBIC  MCTO/B! H3yueHus BeuecTs Mo MX npeBpaméHHﬁ:
emoncTpains Tabmui «lleprontecKad cHcTeMa XMMHUYECKHX JICMCHTOB . A
MemnieneeBa», U3y4CHHUC MoOJleIel KpUCTaNIMYCCKUX pelérok, HabI0ICHHE "
ornuUcaHue JeMOHCTPAMOHHBIX 1 1abopaTopHbIX ONbITOB (paznoxKeHue MepoKeHiIa
BOJI0pOJIA B MPHUCYTCTBUH KaTaIM3aTopa, ONpeeieHHe CPe/ibl PACTBOPOB BEILECTB
c  [IOMOIIBIO  YHHBEPCAJILHOTO WHIMKATOPA, peakiuu  HOHHOTO oOmeHa),
MPOBEACHUE [paKTHYecKoil padoThl «Bausinue pasinutbIX (akTopos Ha CKOPOCTH
XMMAUECKON PEaKImm». |

PacuéTHbic 3a/1a4H.

PacyéTbl MO YPABHEHHSM  XUMHHCCKHX peakuuit, B TOM yucae | |
TEPMOXHMHUYECKHE pacuérbl, pacuCrhl ¢ MCIIOJIL30BAHUEM  TTOHATHS «MaceoBas ;
707151 BEILIECTBAY. naditie ||

HeopranuuecKkast XHmMHsi A

Hemerasuipl.  [1070KECHUC HeMeTalJIoB B ﬂepuonnqecxoﬁ CUCTEME
wivuueckux ementos J1. M. Meresieesa M OCOOEHHOCTH CTPOCHHA aTOMOB.
®Ouzuueckue CBOHCTBA HEMETALIOB. AJIIOTPOIHS  HEMETAIIJIOB (Ha TIpUMeEpe
KUCJIOPO/1a, CEPbl, (pocd)opanymep(ma). ki

XyMHUECKHE CBOMCTBA BAKHENIIIUX HEMCTAJLIOB (rajioreHoB, Cephl, a30Ta,
dochopa,  yriaepora M KpeMmHus) M HUX coeHeHnid  (OKCHJOB,
KHCIIOPOJICOAEPIKALINX KUCIOT, BOJIOPO/IHBIX COCIMHEHHHN). : !

[IpuMeHEHHE BayKHEHIIMX HEMETAIUIOB U HUX cOoeJIMHEHUH.

Metaubl. TlojoxkeHre METalioB B [TepuoIMuecKoi CHCTEME XUMHUUECKHUX
ynementoB J1. Y. Menaeneesa. OcoGEHHOCTH CTPOEHHs HIEKTPOHHBIX 000JJ049€K
aroMoB MetasuioB. O0umMe du3nUeCcKne CBOUCTBA veTtaio. CriiaBbl METajJIoB.
9nem‘p0xumnqecxnﬁ psa HATPsHKEHHH METALIOB. j

X UMHUUYECKHE CBOMCTBA BaYKHEHIIIUX METAJUIOB (HaTpHH, KaJIUi, Kanﬁlﬂflﬁ',ﬂ
MarHuii, aTIOMHHHM, LIHHK, XpOM, JKEJIe30, MC/Ib) H UX coe/IMHEHNN. b TS |

OO61we Ccrocoobl Moy eHus vertayos. I1p¥MeHeHne METalIoB B ObITY H
TEXHHUKE.

DKCMEPUMEHTAJIbHBIC  METO/LbI W3yueHMs BELIECTB W HX npeBpalleHni:
M3yUCHHE KOJUICKIMH «MeTaibl ¥ CIuiaBbb», 00pasios HeMeTalIoB, peleHne.
HKCTIEPUMEHTAIbHBIX  3a/1ad, HaOJroIcHHe U ONHMCAHME neMOHCTpauHOHme' 8 h

;1abopaTopHbIX OMbITOB (B3aNMO/ICHCTBHUC PUPOKCH/IA ATFOMUHKA € pacTBOPAMH
KHMCJIOT W IeJI0ueH, KaueCTBCHHbIC peaKiMi Ha KaTHOHDI METAJIIOB). :

; PacuéTHbie 3a/1a4H. 4 _
. PacuThl Macchl BellecTBa WK 00BEMa Ta30B 110 W3BECTHOMY KOJIMYECTBY |

i 4
R

pellecTBa, macce i 00BEMY OJHOTO M3 yuacTBYIOIIMX B peaKiLry BelecTs, |

pacy€Thl MAcChl (00BEMA, KOIUICCTBA gellecTBa) MpoJyKTOB peaKiny, eCITH (OFHO
13 BEIIECTB UMEET MPUMECH.




XUMuUs ¥ KH3Hb i

Posib XUMHH B 00ecriedeHnn YKOJIOFMUECKOi, PHEPreTHUECKOH H HI/IUIB‘B(DH%
6e30MacHOCTH, Pa3BUTHUU MCIMIIMHDIL. [TousiTe O Hay4HbIX METOMAX nozmanma}
BElEeCTB M XUMUUECKIX PEaKIi. .

[peacrasienns 00 O0IMX  HAyUHbIX  [IPHHIHAIAX [IPOMBILLIJICHHOTO
MOJTYUEHHUsE BAyKHEHIIMX BEHICCTB. A

YejgoBeKk B MHpE BEIIECTB W MaTepHaJIoB:. BasKHEH11I1E CTpomen’;biij;le';
MaTepuaibl, KOHCTPYKUMOHHBIC Marepuasibl, Kpacku, CTeKIo, KepamuKa,
MaTepuasibl Ul dJICKTPOHNKH, HaHOMATEpHAlTbl, OPraHuyeCKUe U MHHepaﬂbele_
yJI00peHus.

Xpyumusi U 310pOBbLE yejioBeKa: IpaBuia MCIIOJIL30BAHWUA nexapcheHme !
npenapa'mB, fpaBuJjia 0e3o11acHoro MCITOJIL30BAH M npenapde OBITOBOM XPIMHHI ;
R 18

B TTOBCEAHEBHOH KHU3HH. |

MesKIpeIMETHBIE CBSI3H. i :
Peanu3ans  MEKIPEAMCTHBIX cBA3CH  NMpu  U3YUYCHHH obueit M
HEOPraHWueCKOH XUMHH B 1 kjgacce OCYILIECTBIACTCS UCPE3 MCII0JIb30BAHUE KaK
00IMX  €CTECTBEHHO-HAY1HbIX NOHSTHH, TaK ¥ TOHSATHH, ﬂBnmou-mmc;i@
CHCTEMHBIMH JUISl OTAENbHBIX NPEMETOB €CTECTBCHHO" HAYUHOTO LIMKIIA. it
Ob1Me eCTeCTBEHHO-HAYYHBIC MOHATHS: HayuHblii (akr, runoTesa, 3a;goﬂ,
Teopus, AaHajiu3, CHHTE3, kiaccndukaiys, NEepPUOANIHOCTD, HaOMOIEHHE,
HKCTICPUMEHT, MOJICIIMPOBAHNE, N3MEPCHNC, sIBJICHUE. it
Dusnka: MaTepus, SHEPrus, Macca, aToM, SJICKTPOH, NPOTOH, HEHTPOH, HOH,,
W30TOI, PAIMOAKTHBHOCTD, MOJICKY/Id, YHEPreTHUECKHH ypOBeHb, BEIIECTRO, }raﬂo, L
00BEM, arperaTHoe COCTOSIHUE BelecTBa, (pu3nuecKne BEJIMIUHBL H L,ELHHHLEM Iax
H3MEpeHHUs, CKOPOCTh. S

BHoJOrMsi: KJIETKa, OpraHu3M, OKOCHCTEMd, ouocdhepa, Ma}cp()'—" n
MUKPOJIEMEHTBI, BATAMHHbI, OOMEH BELIECTB B OpraHu3Me. gl

[eorpadusi: MUHEPaJIbI, FOPHbBIC TIOPOADLL, [10JI3HbIC UCKOMACMbIC, TOHHHBD
pecypehl. g |

TexHoyorus: XMMuyeckas MPOMbIIIICHHOCTD, MeTalTy prusi, npomsoncmo (R
CTPOMTEIBHBIX  MATCPHAIIOB, CeNbCKOXO03SMCTBEHHOE  ITPOU3BOACTBO, uIgeBas It
MPOMBbILIJIEHHOCT, hapmaleBTHUECKas  MPOMBIIIICHHOCTD, POM3BOACTBO !
KOCMETHYECKHX Tperaparos, I[pOU3BOACTBO KOHCTPYKLIMOHHBIX ~MATCPHANIOB,
HNEKTPOHHAsH TIPOMbIILICHHOCTD, HAHOTEXHOJIOTHU. RS



[IAHUPYEMBIE PE3VJBTATbI OCBOEHMA [IPOTPAMMbI 110
<MW HA BA30BOM YPOBHE CPEIHETO OBIIETO
OBPA30BAHMUS Hia

JNYHOCTHBIE PE3Y.JIbTATbDI

dOroCc COO ycraHasjauBact tpeboBanus K pe3ylbTaraMm OCBOCHMS

00yuaroMMKcs  IPOrpamMM cpeaHero  00MIEro 00pa3oBaHus (IMYHOCTHBIM,
MeTanpe/JMETHbIM 1 [pEIMETHBIM). Haywo—memﬂwiecxoﬁ OCHOBOM IS
pa3paboTKK IUIAHMPYCMBIX pe3yJIbTaTOB OCBOCHHS MPOrpaMM cpejiHero oduero

OﬁpaBOBaHHH SIBJISICTCS CHCTCMHO*ILGH'I’GJ’IBHOCTHblﬁ I1OJAXO/1. !

B COOTBETCTBHH € CHCTEMHO-ICATEIbHOCTHBIM [OJIXOJOM B CTPYKTYpE,
Wil

IMUHOCTHBIX pe3yJibTaToOB OCBOCHHS peaMera «XMMHs» Ha YPOBHC CPEAHETO!
0611ero 00pasoBaHms BbIICJICHDI cyie 1y OLIME COCTABIIATOLIAC: ik

ocozHanue 00yd4aroLMMHUCsH poccuiicKoit rpakK1aHCKOM uneH'quoc::r'ﬁ a
FOTOBHOCTH K CAMOPa3BUTHIO, CcaMOCTOSATEIBHOCTH 1 CaMOOTPE/ICJICHHUIO] iR
HaTuKMe MOTHBALIMH K 00y YCHHUIO; sk
LeJICHANPABICHHOE PA3BUTHC BHYTPEHHHX yOek/IeHMI JIMYHOCTH Ha OCHOBE
KTIOUYEBbIX LIEHHOCTEH ¥ HCTOPUUCCKHX TpaaLKH 0a30BOM HAYKH XUMHUU;
FOTOBHOCTb M CIIOCOOHOCTD 00y HaroMnXes PYyKOBOJICTBOBATLCH B eBOCH
NeATEeNIbHOCTH [IeHHOCTHO-CMbICJIOBBIMH yCTaHOBKAMH, TPUCY IIHMH uenocméxﬁ-:
cHeTeME XUMUUECKOro 00pa3oBaHms; l' !
HaJIMYMe NpaBoOCO3HAHMWSA YKOJIOTMYECKOH KYJIbTYPbI H CHIOCOOHOCTH CTABUTH.
LM | CTPOUTH JKU3HEHHDIE TIAHbL. b
JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHHS npeaMeTa «XuMHsD nocmra}oﬁcg{.s}
enuHcTBE yueOHOH U BOCIUTATEILHON  JEATEJILHOCTH B coomem*m’;yi;'f‘c&
ryMaHUCTHYCCKUMU, COLHOKYJILTY PHBIMHU, HyXOBHO-HpaBCTBeHHbIMH uamoéfﬁﬁ&ug
W WaearaMu POCCHHCKOro [Pak/IaHCKOr0  001IECTBa, NPUHATHIMH B 061u§:c1‘Be:;
HopMamu W [paBHjaMu HoBeJeHHs,  CHOCOOCTBYIOIMMU nporeccam
caMOIO3HaHMs, camopasButus M HPABCTBCHHOTO  CTAHOBJICHHUA JIYHOCTH
00yUaoIINXCsl. Hig
JIMYHOCTHBIE ~ PEe3YJIbTaThl  OCBOCHHA npeaMeTa  «XUMHUsD 0Tpa§i<,9\,;@;r}
cpOpPMHPOBAHHOCTH  OTIbITA [103HABATEILHON W NPAKTHYECKOM nemenmiq&ﬁgui
00yualoLIMXCsl 10 pearr3aliini PUHSTBIX B OOLIECTBE [IlEHHOCTEN, B TOM yucie B
4acTH:
1) rpazKAaHCKOro BOCHHTAHMUS. . _
0CO3HAHMS 00YUAIOIIMMHUCH CBOUX KOHCTUTYIIMOHHBIX TIPaB K 06513&}1}1@@;;1‘»‘1,;
YBAKCHHUS K 3aKOHY U PaBONOPSIKY; gl |
[pe/CTaBieHus O COIMAIBHBIX HOpMax M IpaBuiax Mcmnnwoér'iimxi
OTHOILECHHUNA B KOJIJICKTHBE, e
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FOTOBHOCTH K COBMECTHOH TBOpUECKOH JIeATCIBHOCTH npu co3/[aHIN.
yueOHBIX TIPOCKTOB, peleHi yueOHbIX 1 [103HaBATEJIbHBIX 337134, BBITIOTHEHUH |
XUMHMYECKUX IKCIIEPUMCHTOB; fihantn
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CHOCOBHOCTH TOHMMATb M NPUHMMATH MOTHBbI, HaMEpEHHsl, NOTHKY M|

ApryMEHTbI IPY VX NIPH aHATHU3C pasJIMUHbIX BUJIOB yueOHOM AeATEbHOCTH; fiin b
2) naTpHOTHYECKOr0 BOCTUTAHUS: b |

LlEHHOCTHOTO ~ OTHOMICHHA K HCTOPHUECKOMY M HAYHYHOMY Hacnim_p{;}d:
OTeueCTBEHHON XUMHH; L '

yBAKEHHMS K TPOLECCY TBOpUECTBA B 00nACTH TCOPHH " npaxmqecmrol
. IpUMEHeHUs XHMMH, 0CO3HAHMS TOTO, UTO JIOCTVKCHHUA HayKH €CTh pesyanaT __
| JUIMTENBHBIX paGJoeH|i,  KPOMOTIMBBIX HKCIIEPUMEHTATBHBIX nou?c:]cos,l
| TIOCTOSHHOTO TPy/d yUEHBIX 1 [PAKTHKOB; fhi TR

pHTepeca M T03HABATCILHBIX MOTMBOB B TOJy4YeHHH H HOCHEAYIQUIEM | |
apaiu3e MHGOpMAIMK O MEPEoBbIX JIOCTHIKCHUSIX COBPEMEHHOH OTCL{GCTBQ;]I-IFI(%I]_}?E L
XUMUH; RIEERER RS

3) 1yXOBHO-HPABCTBEHHOTO BOCIUTAHUS: S

HpaBCTBeHHOFO CO3HAHUA, ITUHECKOTO [MOBEJICHHA, 1 i
i

C1'10C06HOCTH OLICHUBATH cwryaunn, CcBS3aHHLIC C XHMH‘ieCKHMH ﬂBﬂeHIaﬂ_ AL
Rt

W TIPMHUMATH OCO3HAHHDIC pelieHmsl, OPUEHTHPYACH Ha MopaanO-HpaBCTBe‘;{ﬁﬁle'_ !
HOPMbI M LIEHHOCTH; SHARTRIE 1
FOTOBHOCTH OLICHHUBATH CBOE TOBEJCHUE H TMOCTYIKH CBOMX TOBapHIEH: ¢ b
[TO3MLIMI HPaBCTBCHHBIX 1 NpaBoBLIX HOPM 1 OcO3HAHKME TOCIIeACTBIH E;I_aijzmx_
[OCTYIIKOB, i’ ik |
4) popmHpOBAHUS KyJIbTYPbl 310POBbSl: g
[MOHUMAaHUS LeHHOCTe  3710poBOTO M GesonacHoro  odpasa mmm, i
HEOOXOAMMOCTH OTBETCTBCHHOTO OTHOLLIEHUSI K COOCTBEHHOMY dusnUecKOMy (M
[ICUXHYECKOMY 3/10pPOBbIO; i

1 b

cobolenns mpaBui  0e30macHoro oOpatienus ¢ BEHIECTRA
[1OBCE/IHEBHON KU3HU U B TPY/10BO# J1EATEIBHOCTH; Ll
[JOHMMAHMsSI LEHHOCTH  TIPaBUl MHIMBH/LYTBHOTO 1 KOHHBK'FH]%;H@?O:E:"I?
6e30MacHOr0 TIOBEJIeH s B CHTY aLlsX, yIPOKAIOIIMX 3/10POBBIO 1 JKU3HU ﬂmneﬁﬁ |
OCO3HAHMS TOCHIEICTBAN U HETIPUATHA BPE/IHBIX TPUBBIYCK (yHOTpeGJieHmf
AIIKOT0JIs1, HAPKOTHKOB, KYpEHHst); Lt
5) TPY/10BOrO BOCTHTAHHSL: giilbit il
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B yqe6H0-nccnenOBaTem%¢§éﬁ%':--.i!?--

JesTeIbHOCTH,  00LIECTBEHHO HOJIe3HOM, TBOpUYeCKOM W - ApYTHX BUJIAX |
JeSTEIbHOCTH; ; .

Bk
yCTAHOBKM Ha AKTUBHOE ydacTue B PCUICHAH MPAKTUUCCKUX 3aa4
COlMAIBLHON HApaBIeHHOCTH (B pamMKax CBOEIo Kjacca, IIKOJIbI); ' '




uHTepeca K NPaKTHIeCKOMY M3y 4EHHIO npodeccnit pasiuiHoro poja, B TOM
ypcie Ha OCHOBE MPUMCHCHHMA Npe/IMETHBIX 3HAHMMN 110 XUMHHK] ik
yBaKeHHUs K TPY/Y, JIHOLIM TpyJia U pesyJibraTam TPy /10BOH esITeNbHOCTH;
FOTOBHOCTH K OCO3HAHHOMY BLIOOPY  WHJMBHLaIbHOM TpaeKTOpuH
00pa3oBaHu, Oy tyuiei npodeccun U peajn3aniu COOCTBEHHDIX >1<H3Heir'ﬁ§_1xi
[UIAHOB C YUETOM JIMUHOCTHDIX HHTEPECOB, crocoOHOCTEN K XHMUH, nmepeédiszné ;
noTpeOHOCTEH 00LIECTBA;
6) HKONOTHYECKOT0 BOCTIMTAHMSE: il
HKOOTHUECKH  11eJ1EC000pasHoro OTHOLLICHUS K IpUpoJie, Kak HeTOd

E
&

CYLIECTBOBAHMS KU3HH Ha 3eMie;

&

BRI

R T Tk
qOHMMAHUs TJIO0ATLHOTO  XapaKTepd YKOJIOTMUECKMX  TTPOOJIEM, Bﬂkﬁﬂk—lﬁlﬂ;
3KOHOMUUECKHX MPOLIECCOB Ha COCTOSIHNE TIPUPOIHOMH 1 COLMATLHOM CPEIbl; | !

it

OCO3HAHUsA HeoOX0IMMOCTH MCII0JIb30BaHKs ﬂOCTH}KeHHﬁ XUMUHU n,u,na
pelieHmst BONpocos paroHaILHOTO [PUPOJLOTIOJIL30BAHK, Btk |
AKTUBHOTO ~ HENPHUATHA JeWCTBAM,  TPUHOCAIINX BpE/L oxpyma}{mméﬁ':
[IPUPOJIHON Cpelie, YMCHHA [POTHO3KUPOBATH HeOIAronpUsITHHIC HKOTOTHUGEKHE |
OC/ICACTBHS PEPHHAMACMBIX jeiicTBUM 1 NIpeloTBpalaTh UX; 1 i
HaJlWuus pa3BUTOro 3KOJIOFMUECKOTO MbILIICHH, HKOJIOrMUECKOT Kynbfypl;.i-,-

ONbITA JAEATENILHOCTH HKOJIOrHYECKOM HAIPaBJIEHHOCTH, yMeHUs
PYKOBOJICTBOBATHCA MMH B 1o3HABATEIIbHOM, KOMMYHUKATUBHOH 1 couuaﬂbﬁdﬁ'
NPaKTHKE, CIIOCOOHOCTH M YMCHHMA AKTHBHO TPOTHUBOCTOATH uneo@dﬁgu; |
xeMo(poOHH; EL ]
7) UeHHOCTH HAYTHOTO no3HaAHHUSA: it %

chopMHPOBAHHOCTH MUPOBO33pCHH, COOTBETCTBYIOLICTO COBpEMel{:ﬁOMy:- ;
YPOBHIO Pa3BUTH HAyKH 1 00111eCTBEHHOMN MPAKTUKH, 1 . It

qouuManus  crielnduKy  XUMIH KaKk Hayku, OCO3HAHW3 e ponu B
GopmupoBaHUH palMoHaIbHOrO HAYYHOTO  MbILLICHUS, cO3JIaHUH uenoc%;ﬂ_ﬁiro? |
npe/cTaBIeHNs 00 OKpYIKAIOIIEM MHPE KaK 0 eJUHCTBE MPUPOJIbI H 4eJOBEKa,: B/
[O3HAHUU TIPUPOHBIX 3aKOHOMEpHOCTEH W pelICHAH rpodsIem coxparieiiim: I
HPHPOHOTO PABHOBECH i

:

4 B :. i.
yoexAEHHOCTH B 0coGOl  3HAUMMOCTH  XUMHH Ul COBPEMEHHOH | 1

(MBMIAM3ALAN: B €C ryma}mcmt{ecxoﬁ HAIpaBJICHHOCTH M BaKHOU pomﬁ,}B
co3/1aHMN HOBOM 0asbl marepuaibHoi KyJibTyphbl, peleHnn rj00abHBIX npqﬁnem i [
yCTON4MBOTO pa3BUTHA yeJioBeUeCTBa — ChIPHEBOH, ')Hepremqecmﬁ, NUILEBOH 1»1:{ -i.;i_
yKOJIOrMUECKOM 0e301acHocTH, B pa3BUTHH MEIMIUHDL, obecrieueHuH ycno'BHﬁ I
yCremHoro  Tpyaa  # IKOJIOTHUCCKH KOMpOPTHON  JKU3HH KaXK0ro 4ligHa
00I1ECTBA; TR

eCTeCTBEHHO-HAY YHOH rpaMoOTHOCTH: [lOHMMaHusl  CYLIHOCTH M@’Eﬁl}.@}iﬂ EE
[103HAHMs, UCMOIb3YEMbIX B eCTeCTBEHHBIX HayKax, C1ocOOHOCTH ncnoms@g;ﬂiﬁg




[OJIyuaeMble 3HAHUs /Uil aHaIn3a 1 OOBICHEHHS SIBJIIEHUI OKPY KAOIIEro Mupa
NPOMCXOAAIIMX B HEM M3MEHEHUH, yMCHUA ICIATh 000CHOBAHHBIC 3aK/IHOYCHHUS HA
OCHOBE HayuHbIX (BAKTOB M HMMCIOLMXCH  JAHHBIX ¢ LEJIBI0  [OJIyUCHUA
JI0CTOBEPHBIX BBIBO/OB;

CIIOCOBHOCTH  CAMOCTOSITE/ILHO ~ MCIIOJBb30BaTh  XUMHICCKHUC 3HAHUSL  JUIst
pelieHus pooeM B peasibHbIX AKH3HCHHDBIX CUTYyaLUAX;

pHTEpeca K MO3HAHMUIO U MCCIIeI0BaATE IbCKOM JIes TEIIbHOCTHS

FOTOBHOCTM M  CNIOCOOHOCTH K HEMPEPLIBHOMY 00pa3oBaHuio M
caMo00pPa30BaHMIO, K AKTUBHOMY MOJyHCHHMIO HOBBIX 3HAHWM 110 XUMHHM B
COOTBETCTBHH € JKUBHEHHBIMHU TOTPEOHOCTAMH;

pHTEpeca K OCOOEHHOCTAM TPYy/1d B PasIHAHbIX chepax npodeccHoHatbHOM
JeATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbI

MeranpeMeTHbIE Pe3y/IbTaThl OCBOCHHS yueGHOro mpeamera «Xumus» Ha
ypoOBHE Cpe/IHEro 00LIero o0pa3oBaHus BKJIIOYAIOT!

3HAYUUMbIe Ul GopMUpOBAHHUS MUPOBO33pEHHs  00yHUaIOIMXCA
MEIK/IMCIIMIIIIMHAPHBIC (MEXKIPEIMETHbIE) 00LIeHAY HbIC MOHATHA, OTpaKaroLme
eJOCTHOCTh HAyYHOW KapTHHbl MHpa H crieltGuKy METOJIOB  MO3HAHMA,
MCIIOJIB3Y€EMBIX B €CTCCTBCHHBIX HayKaX (Matepus, BELIECTBO, SHEPIrHsl, ABJICHHME,
porece, CUeTemMa, HayuHbli GaKT, MPUHIKI, THHOTEY, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHS, UCCIIC/IOBAHME, HabIIoIcHUE, M3MEPEHHE, IKCIIEPUMEHT U JApyrue),

yHHBepCallbHbIE YUeOHbIC JeiicTsus (Mo3HaBaTesbHbe, KOMMYHHKATHBHBIC,

peryJIsiTHBHBIC), o0ecrneynBaonme GOpMUPOBAHUE Dy HKIIHMOHATLHOM
rPaMOTHOCTH U COLHATBLHOM KOMIETCHLIMM 00y alOIIXCsL;
CIIOCOOHOCTH 00yUaromnXcs MCII0JIb30BATh OCBOEHHbIC

MESKTACIMTLTHHAPHBIC, MUPOBO33PEHUCCKUC SHAHMA 1 yHHBEpCalbHbIE ydeOHbIe
JICHCTBUS B [103HABATEILHOM M COLMATILHON IIPAKTHKE.
MerarnpeAMeTHbIe  Pe3yIbTaThl OTPaXkKAIOT OBJIAJICHUC yHUBEPCATbHBIMH

yyeOHbIMU  [T03HABATCJABLHBIMH, KOMMYHHKATHBHBIMM W PETYJIATHBHBIMY
JICHCTBUSMU.

OsaaaeHue yHHBEPCAJIbHbIMH y4eOHbIMH no3HABATE/IbHBIMH
JAeHCTBUSAMU:

1) 6a3oBbIe JOTHYECKHE nercTBUNA:

camocTosTesbHo  GopMyJIMpoBaTh - U AKTYyaJIU3MpoBaTh npoosemy,
BCcecTOpPOHHE €€ paccMaTpuBaTh;

onpesesTh e JeATeAbHOCTH, 3ajaBasi  apamerpbl MU KpUTCpHUH KX
JTOCTHIKEHHUS!, COOTHOCHTD PE3YyIbTaThl ICATC] LHOCTH C MOCTABICHHBIMH LEJISIMU;

HCTIONB30BATH TIPY OCBOCHMM 3HAHMH PUEMBI JIOTMUYECKOTO MBILIICH!S =
BbUIE/ISITh XapaKTepHble [PU3HAKH HOHSTMI M yCTQHABIMBATL MX B3aWMOCRBA3b,
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HCIIONb30BaTh COOTBETCTBYIONIAE noHsiThst Uist 00bsICHEHHUS oTie)IbHbIX GAKTOB
SIBJICHUH;

pLIOMpaTh OCHOBAHWA M Kputepun i kraccnbuKamy - BEWECTs  H
XUMHUECKUX PeaKiii;

yCTaHaB/IMBATD [PUUUHHO-CIIE/ICTBEHHBIC CBS3H  MEXy ~ M3ydacMbIMU
SIBJICHUSAMM,

CTPOUTL  JIOTHHUCCKHC paccysK/1cHHs (MH/Ly KTUBHbIC, JIelyKTHBHBIC, 110
AHAJIOrMK), BbIABIATD 3aKOHOMEPHOCTH 1 npoTHBOpEUHs B paccmMaTprBacMbIX
gBJieHUAX, HOPMYIMPOBATDH BbIBOJIbI 1 3AKJIIOYCHUA,

[PUMEHATH B MPOLECCE O3HAHMS, HCMOJIb3YEMBIC B XMMHIH CUMBOJIMYCCKHC
(3HAKOBBIC) MOJICJIH, npeoOpa3zoBbIBATH MOJI€/IbHBIE TIPE/ICTABIICHHS — XMUMHYECKHH
3HaK (CMMBOJI) DJICMCHTA, sumuueckas  Gopmyia, ypaBHECHHUC XUMHUECKOM
peakuuu — TpH peuieHUK yueOHbIX [03HABATEJBHBIX M MPAKTHYECKAX 3ajad4,
[PUMEHATH HA3BAHHBIC MOJIEJIbHBIE TIpeIcTaBIeHns JUTA BBISBJICHHUS XapaKTEPHBIX
[PU3HAKOB M3y1ACMBbIX BelecTB U XUMHUUCCKHUX peaxiuid.

2) 6a3oBbI€ ucceJie10BaTeIbCKue necTBUs:

BiaeTh OCHOBAMH MCTOZOB HAYYHOTO MO3HAHMA BeleCTB U XUMHUYCCKHX
peaKLmni;

dbopMynupoBaTh LN H 3714y MecIie/loBatms, MCTIOJIL30BATD MOCTABICHHDIC
M CcamMoCTOATEILHO copmyJIMpOBAHHbIC BOINPOCHl B KA4eCTBE MHCTPYMEHTA
[IO3HAHWs W OCHOBBI UL hopMUpOBAHUS FUIIOTE3bI 0 MPOBEPKE npaBUIbHOCTH
BBICKA3bIBAEMbBIX CyIK/ICHUH;

prajeTh HaBbIKaMH cAMOCTOSITENILHOrO  TUIAHMPOBAHNA M NpOBEJICHUA
yUYeHUUCCKHX HKCIIEPUMEHTOB, COBEPLICHCTBOBATD YMCHUA pabmoaaTh 32 XO/10M
npoueccea, cAMOCTOSITENIHO  TIPOrHO3MPOBATE ero pesyJ/ibrar, GopmypoBaTh
000011IeHHS U BbIBO/IbI OTHOCHUTENBHO 0CTOBEPHOCTH pe3yJibTaToB MCCIie/I0BaHms,
COCTaBJIATH 060CcHOBAHHBINH OTHET O MpOJie/IaHHOH padore;

npuodpeTaTh  OmbIT yueHHYECKON JcesieioBaTesibeko M MPOCKTHOM
NesTeAbHOCTH, POSIBIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATCIILHOMY
MOUCKY METOJIOB  PCLUCHMS paKTHUeCKuX  3a1at, [PUMEHEHHIO  PasTHIHbIX
METO/10B 1103HAHMA.

3) pabora ¢ urdopmaumeii:

opveHTHpoBaThCA B pa3IMuHbIX  HMCTOUHUIKAX uHpopmalrm (nayuHo-
noryJisipHas  JMTepaTypa KUMHUECKOro  CcoacprKatms, CrpaBOYHbBIC rocoous,
pecypebl WurepHeTa), aHalu3upoBath uHhOPMAIMIO PasIHIHbIX Buj10B U Popm
rpescTaBiIeHus, KPUTHUYCCKH OLICHUBATD ee JIOCTOBEPHOCTD "
HENPOTUBOPEUHBOCTD;



hopMyanpoBaTh 3anpochl 1 IPUMEHSATH PA3IMHbIC METO/bL TPH [OMCKE M
orbope  MH(OpMALHH, HEOOXO/IMMOI Ul BBITIOJHCHHMS y4yeOHbIX 33134
onpe/IesIEHHOr0 THTIA,

npuoOperarh  OrbIT KCIOJIb30BAHMSA HHd)OpMﬁUHOHHO-KOMMyHHKaTPIBHbIX
TeXHOJIOTHIi M Pa3IMHBIX TOHCKOBBIX CHCTEM,

CAMOCTOSITEJIBHO  BBIOMparh  ONTUMAILHYIO dbopMy ~ NpEACTABJICHHS
uHbopmanuu (CXeMbl, rpaduKm, HarpaMmbl, TaGiMLLbl, PUCYHKA M JIPYTHE);

HCHONB30BATh HAYUHbIH s3bIK B KA4CCTBE cpejicTBa  NpH pabore ¢
xumuueckoit  MHbopMaluer:  [NpUMEHITD MeKIpe/MeTHbIe  (GU3NUCCKUE 1
MaTeMaTHueCcKHe) 3HaKki ¥ CUMBOJIbL, dopmyibl, a0OpeBUaTypbl, HOMEHKJIATYPY;

MCHONB30BATh M TIPEoOPa3OBbIBATH 3HAKOBO-CHMBOJMUECKHE  CPECTBA
HarJIsi/IHOCTH.

Op.J1aleHHe YHHBEPCAJIbHbIMH KOMMYHHKATHBHbIMH AefCTBUSIMH:

3a71aBaTh BOMPOCHI MO CYHIECTBY 00CyK/1aeMOi TEMbI B XO/IC jMajiora u/uin
JIMCKYCCHHM,  BbICKA3biBaTh — WICH, dbopmyanposarh - CBOM MpeUI0KEH NS
OTHOCHUTEJIHLHO BLITIOJHCHHUA [peUIoKEHHOM 3a/1atH1;

BBICTYINATh C rpe3eHTaluel pe3yIbTaToB [1o3HABATE/ILHOM JICATCIIbHOCTH,
[OJIy4EHHBIX CAMOCTOATEIIBHO K COBMECTHO €O CBEPCTHUKAMH MPH BbITOJIHCHHH
XUMHUYECKOTO IKCIEPUMCHTA, npakTHuecKoil paboThbl 1o MCCIe0BAHNIO CBOUCTB
H3yuaeMbiX BELIECTB, Pean3alii yueOHOro MpoeKTa GopMyJIMPOBATh BHIBOIbI
Mo pesylibTaram npoBeIEHHBIX pccseIoBaHUH Ty TEM COrJIacoBaHUs MO3ULMI B
xojie 00Cy K /aeHNs 1 0OMEHA MHCHHUSAMH.

OgBiajseHne yHusepcajlbHbIMH peryJsiTHBHbIMH NeNCcTBUAMM:

caMOCTOSTEIBHO IIJIaHUPOBATH M OCYIIECTBISITH  CBOIO M03HABATEBHY IO
esTeNbHOCTD, onpejessis e€ e sajaun, KOHTPOJIMPOBATH W MO MEPE
HEOOXOAMMOCTH  KOPPEKTUPOBATH npe/ularaeMblil - alropuT™ NeCcTBUMA  TIPH
BBITIOJIHEHUM  YueOHBIX M pccle/loBaTeibCkux - 3a1a4, BLIOMpaTL HaudoJIee
b HEeKTUBHBIH croco® ux pelleHust ¢ y4€rom TMOITyHCHHA HOBBIX 3HAHWH O
BellecTBaX U XMMHUECKMX PEaKkLUAX,

OCYILECTBIATH CAMOKOHTPOJIb cBOGH /eATEIBHOCTH HA OCHOBE CaMOaHaIN3a
1 CAMOOLICHKH.

NPEJIMETHbBIE PE3YJILTATDI
11 KJACC

[TpeaMeTHBIC PE3YJIbTATDI ocgoenust kypea «OoOu@as ¥ HeopraHuyecKas
XUMHUsD» OTPAKarOT:

cHOpMUPOBAHHOCTD npecTaBieHui: - 0 CUMMUECKON  COCTABISIOLICH
eCTECTBEHHO-HAYUHOI KapTHHbI  MHPA, POJH XUMHH B [O3HAHWK ABJICHUH
npupojibl, B hopmupoBaHHH MLILUIEHUS W KYJbTYypbl  JIMYHOCTH, et
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¢)ynxun0Haanoﬁ rpamMoOTHOCTH, HEOOXO0AMMOI JUlst pEIICHHA IPaKTHYCCKUX 3a/1a4
1 HKOTOrHUecKH 000CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBbIO 1 MPUPOJIHOM
cpee;

pajeHue  CHCTEMOH SUMHUECKUX ~ 3HaHWH,  KOTOpas BKJIIOUACT:
OCHOBOTOJIArAIOLIME MOHATHS (XMMUUECKHH DJICMEHT, aTOM, uzotorn, s-, p-. d-
HIEKTPOHHBIE  OPOMTAIH ATOMOB, MOH, MOJCKYJa, MOJb, MOJISIpHBIH  00BEM,
BAIEHTHOCTb, MJIEKTPOOTPHLATEIBHOCTE, CTeleHb OKUCTIEHHMS, XuMuueckas CBIsh
(koBaJIeHTHas, HOHHA, MeTajipuecKas, BOJLOPOIHAsK ), KpUcTal/InyecKas peméTKa,
TUIBl  XUMHYECKHUX peakiui,  pacTsop, HIEKTPONIUTBI,  HEMIEKTPOIHTDL,
HIEKTPOJIMTHYECKAs JMCCOLMALNs,  OKHCIHTEIDb, BOCCTAHOBHUTEJb, CKOPOCTDH
YUMHUECKON peaKinK, XHMHYCCKOC paBHOBECHE); TCOpHUH 1 3aKOHBI (TEOpHs
:memponmmccmﬁ JINCCOIUALIAH, nepnonnqecmﬁ zakon J1. V. Menpaeneesa,
3aKOH COXPAHEHMs MacChl BEHICCTB, 3aKOH COXpaHEHMs ¥ TPEBPAILCHAA YHEPIUU
npy XMMHYECKHX peakiusx), 3aKOHOMEPHOCTH, CHMBOJTMUECKUN SI3bIK XUMUH,
MHPOBO33PEHUECKUE SHAHM, jesKalliie B OCHOBE MOHMMAHWS [IPUUYMHHOCTH 1
CUCTEMHOCTH XUMHYCCKHUX gBJicHMi, HAKTOJIOrHYECKUE CBCIACHN 0 CBOWMCTBAX,
cocTase, NnoJiyueHuH Ge30MmacHOM MCIO0JIb30BAHNH BAYKHEHIIMX HEOPraHWYCCKUX
BeIIeCTB B OBITY U NpaKTHUECKOM 7esTeJIbHOCTH YeJOBEKA,

chOPMHUPOBAHHOCTE yMeHHU# BbIABISATE XapakTepHble NPU3HAKHK [OHSATHH,
yCcTaHaB/IMBaTh WX B3aUMOCBSI3b, HUCIOAB30BAThH COOTBETCTBYIOIME MOHATHS TIPH
OHHCAHMHM HEOPraHNIECKNX BEICCTB 1 X [peBpaLieHu;

chOpMHUPOBAHHOCTD yMEHHI HCNoJb30BaTh XMMHYECKYIO CHMBOJIMKY JLUI
cocrapienns  (popmyn  BewecTs M ypaBHEHUH ~ XMMHUCCKHX peaxiui,
CHCTEMATHUYECKY0 HOMEHKIATYPY (IUPAC) 1 TpUBHAJILHDIC Ha3BaHusl OT/ICJIbHBIX
HEOPraHWUECKUX BELICCTB (yrapHbiid ras, yrICKUCIIbIA T3, aMMHuaK, ramcHas
U3BECTD, HEraIIEHast H3BECTh, MUTHEBA coJla, IUPUT ¥ JIPYTHe);

¢(hOpMHUPOBAHHOCTD yMEHHii ONpE/IeIIATh BaNCHTHOCTE 1 crerneHb OKUCIICHHs
XHMHUECKHX DJIEMEHTOB B COCJAMHCHMAX pasJINdHOro coCTaBd, BII XUMHUECKON
cBs3M (kKoBajleHTHAsA, HOHHAMA, MeTaUIHUeCcKas, BOJA0OPO/Has) B COeIMHEHUSX, THIl
KpUCTAILTMUYECKOH peléTkn KOHKPETHOTO pelecTBa (aromMHas, MOJICKYJIApHAs,
HOHHAS, METAJLTMUECKast), XapaKTep cpe/ibl B BOJHBIX PacTBOPAX HEOpPraHUYECKUX
COC/IMHEHUM;

¢hOpPMHUPOBAHHOCTD yMeHUi yCTaHaB/INBATh MPUHALICIKHOCTh
HeOpraHMueCKnuX BCIICCTB 10 Ux CcoCTaBy K OnpeesiCHHOMY Kracey/rpynme
coeuHeHnit (MpocThie BEIIECTBA — MeTaUIbl M HEMETAIIbI, OKCHJIbI, OCHOBAHNA,
KUCJIOThI, aM(bOTEpHbIC THAPOKCHIbIL, COJIN);

chopMHPOBAHHOCTH yMEHHUI packphiBaTh CMBICI [epUONIECKOro 3aKoHa JL
. Menjiesicena 1 JICMOHCTPUpOBaTh €ro CHCTEMATH3UPYIONLY10, 00BACHUTEILHYIO
1 TIPOrHOCTHUCCKYIO (yHKIHMH;
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chopMUpOBAHHOCTD yMEHHH xapakTepu3oBaTh HIEKTPOHHOE ~ CTPOCHME
ATOMOB XHMHUYECKHX OJICMEHTOB 1-4 1nepuo/loB [lepnoAnueCKoH CUCTEMBI
KUMHUECKUX DJICMCHTOB 1. U. Menpeneesa, HCTIONIB3YST TIOHSTHS (5=, p-, d-
HIEKTPOHHBIE opouTaIny, «IHEPTETHUUECKUC YPOBHIY, 00BACHATD
3aKOHOMEPHOCTH H3MCHCHMS CBONCTB XUMUUYCCKHMX DJIEMEHTOB 1 UX COeAMHEHWH
[0 Neprojam 1 rpymmam [leprOIMUeCKOi CHCTEMD KUMHUECKUX HIEMEHTOB J. .
MeH/eeeBa;

chopMUpOBAHHOCTE yMEHUH XapakTepu3oBaTh (OTIMCBIBATD) o0me
SUMHMUECKHE — CBOMCTBA HEOpraHuyeCcKuX BelICCTB  PA3NMUHbIX  KIACCOB,
[10/ITBEPKIATH CyIECTBOBAHUC reHeTHYecKOM CBSA3M MCHILY HeopraHM4YeCKUMH
BelleCTBAMH € TOMOIIBIO ypaBHEeHHUH COOTBETCTBYIOIMX XUMUUCCKAX peakiuit;

copMUPOBAHHOCTD yMEHHUs iaccuuimpoBaTh KUMuUecKre peakuuu 1o
pa3IMYHBIM TPH3HAKAM (yucity M COCTaBy pearupyouux BelecTs, TEIIOBOMY
ypheKTy peaKinH, M3MEHEHMIO CTETeHEH OKMCIICHHA 371eMEHTOB, 00PAaTUMOCTH
peaki1u, yJacTHio KaTAAM3aTopa);

chOpMUPOBAHHOCTD yMeHHH COCTaBIATH ypaBHEHUSA peakLuii pasniHbIX
TUTIOB, MOJIHbIC cOKpaIEHHbIC yPaBHEHHA peakiuii HOHHOTO oOMeHa, yunTbIBas
yCI/I0BUS, [PH KOTOPBIX 3TH peaKkuun niyT 10 KOHI1a; ,

chopMHPOBAHHOCTD yMEHUH  NIPOBOJNTD peaKiluu, [OATBEPIKIAIOLIHMEC
KAUEeCTBEHHBIH COCTaB  PAsIMIHBIX HEOPraHMYeCKUX BCLICCTB, pacno3HaBarh
OIBITHBIM [yTEM HOHBI, MPUCY TCTBYIOLIMC B BOJIHBIX PAcTBOPAX HEOPraHW4YeCKHX
BEILIECTB,;

chOpMUPOBAHHOCTD yMeHHH  pacKpbiBaTh CYIIHOCTh  OKMCJMTEIBHO
BOCCTAHOBUTEIILHBIX peakiui MocpecTBOM COCTABJICHHUS JIEKTPOHHOTO OaJslaHca
YTUX PeaKLKit;

chOpMUPOBAHHOCTD ymeHni 00bACHATD 3aBUCUMOCTDH CKOPOCTH XMMHUYECKOM
peaKiiiy OT pasIniHbIX bakToOpOB; XapaKIep CMEILCIIHSL XUMUUECKOro PaBHOBECH
B 3aBMCHMOCTH OT BHEIIHETO go3/IeHCTBUS (MTPUHIIKIL Jle 1llatenbe);

chOpMHUPOBAHHOCTE yMeHMI  XapakTepu3oBath KUMHYECKHE TPOLECChl,
[esKalle B OCHOBE MPOMBIIIICHHOTO [oJIlyueHust CepHOW KMCIIOTBI, aMMHaKa, a
raioke chOpMUPOBAHHOCTD npe/icTaB/ieHni 06 OOLMX HAydHbIX NpUHOMTAX H
HKOJIOTMUECKHMX TpodJieMax KEMUUECKOro nponu3BOACTBd,

chOpPMHUPOBAHHOCTD yMEHHUH TPOBOIUTDH BBIUMCIIEHUSI ¢ WCIOJIB30BAHNEM
HOHSITHS «MaccoBasi J10Jis BewecTsa B pacTBOPe», 0GBLEMHBIX OTHOIICHWH Ta30B
[Py XMMHUECKHX PCAKIAAX, Macchl BelecTsa Wik 00bEMa ra3’on [10 W3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce WiH 00bEMY OJIHOTO U3 yyacTBYIOLIMX B PCAKLA
BelllecTB, TeroBoro dpdexra peakiii A OCHOBE 3aKOHOB COXPaHEHHUs Macchbl
BellleCTB, [PEeBpALEHHUs 1 COXPaHCHU YHEPIHH;
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chOpMUPOBAHHOCTD yMeHuii codnmoaarh rpaBuiia Mojib30BaHus XUMHUUECKON
[ocyl0M H 71a00paToOpHBIM 000py/10BaHHEM, @ TaKKC npasuiia oOpaienus ¢
BelllCCTBAMH B COOTBETCTBHM € MHCTPYKLUAMU 110 BLIOIHEHHIO J1a00PAaTOPHBIX
XUMHUECKUX OTIbITOB,

chOpMUPOBAHHOCTD yMeHuil  1ianupoBath BLITTONHATS  XMMHUECKHH
HKCIIEPUMEHT (Pa3sioKCHHIC repokcusia BOAopoaa B [pUCY TCTBUH KaTajIu3aTopa,
onpejieeHie  Cpeiibl pPAcTBOPOB  BELIECTB € HOMOLIBIO  YHHBEPCAIBHOTO
WHAMKATOPA, BIWSAHUE paziudHbIX GAKTOpOB Hi CKOPOCTh XUMHUUECKON peaKii,
peakluy HOHHOTO oGMeHa, KauecTBEHHbIC PeaKiii Ha Ccyab(ar-, kapOoHar- ¥
XJTOPH/1-aHHOHDIL, Ha KATHOH AMMOHMs, PEHICHHC HKCTIEPUMEHTATIBHBIX 3a/1a% 1o
temam «MeTajuibD H «HemeTaipl») B COOTBETCTBHM € npaBuiaMi TEXHUKH
6e3011ACHOCTH TIPK 0OpAICHHH € BellecTBaMK ¥ J1a00paTopHbIM 000py/10BAHHEM,
rnpeCcTaBIATh pe3yJIbTaThl XUMUUECKOro  IKCIiepumentTa b dGopme  3arucH
ypaBHeHHH COOTBETCTBYIOIIUX peakiui 1 hopMyIMpoBaTh BHIBOARI Ha OCHOBE
TUX PE3Y.IbTATOB; :

chOpMUPOBAHHOCTD yMeHUil  KPUTHHUCCKH AHATM3UPOBATH  XUMUUCCKYIO
uHpOpMALHKIO, nosyuyaemyio M3 pasHbiX JCTOYHUKOB  (CpeacTBa MacCOBOM
koMMyHHKalmu, HTEPHET 1 IPYTHX);

chOpMHUPOBAHHOCTD yMEHUH coOuolath  MpaBHiia HKOJIOTHHYECKH
LeJIeco00pa3HOro  MOBEACHHA B ObITy H TPYLOBOH JeATENIbHOCTH B LEAX
coXpaHeHust CBOCTO 3J10pOBbs U OKpYKatoIeH TIpUpOIHON  CPe/bl, 0CO3HaBaTh
OMACHOCTH BO3/ACHCTBHS HA KUBBIC oprasu3Mbl orpe/IeaEHHBIX BEHICCTB, [oHUMas
cMblCl TIoKasaTelis [1JIK, nosicuaTh Ha puMepax criocoObl  yMEHbIICHHS  H
npeIoTBpaeHH X BpEIHOTO BO3JICHCTBIS HA OPraHn3M yeJIOBEKA;

juist o0ydatoumxes ¢ OrpaHnyCHHbIMH BO3MOIKHOCTSIMU 3/10POBBAL: yMEHHE
MpUMEHATH 3HAHMS 05 OCHOBHBIX JIOCTYIHBIX METOAAX [[03HAHUsI BEUICCTB M
XUMHUYECCKHUX SBJICHUN;

Ul cllenbix M cnaGOBMSIIMX 00y HAIOIIAXCAL. yMeHHe HMCHonb30Bath
peibeHO-TOUCHHYIO cUcTemMy oGo3Hauenuit JI. bpaiis A 3arnucy XMMHUECKHUX
hopmyL.
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