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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma yueOHOTO Kypca 1Mo XUMHHU i 8 - 9 KiaccoB pazpaboTaHa Ha
ocHoBe @I'OC, Ha 6a3ze mporpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMs [0 XUMHUU U IIPOTPAMMBbI
O.C. T'abpuensn, C.A. Cnaakos, Xumus. [Ipumepusie paboune nporpammsl. [IpenmeTnas auHus
yaeOnnkoB ["abpuensna O.C. 8-9 knaccel. — Mocksa, «IIpocBemenney, 2020.

[Iporpamma peanu3yeTcst ¢ IIOMOIIBI0 Y4eOHO-METOANYECKOTO KOMIUIEKTA!

1. Xwumwus. 8 kinace: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnankoB — 3-¢ U3I.
- M.: [Ipocsemenue, 2020;

2. Xwumus. 9 xmace: yae6nuk / O. .C. T'abpuensn, N.I'. Octpoymos, C.A. CrnankoB — 3-¢
u3l. - M.: IIpocBemenue,, 2021;

Ieab yueOHoro Kypca:

— OcBoenune Ba)KHEHIINX 3HAHUK 00 OCHOBHBIX ITOHSITHAX M 3aKOHAX XUMHU, XUMHUYECKOHU
CHUMBOJIMKE, OBJIAICHUC YMCHUAMU Ha6JHOIIaTI) XUMHYCCKUC SABJICHUA, IPOBOINUTDH
XUMHUYECKUH IKCIIEPUMEHT, IPOU3BOIUTH PACUEThI HA OCHOBE XUMUYECKUX (OPMYIT
BCILICCTB U ypaBHeHI/If/'I XUMHNYCCKHUX pCaKHI/II\/JI, MPUMCHCHUC MTOJYUYCHHBIX 3HAHUH U
YMEHH 7151 6€3011aCHOTO MCIIOIB30BaHMS BEIIECTB U MaTEPHAJIOB B OBITY, CEIbCKOM
XO3STMCTBE U HA IMPOU3BOACTBEC, PCHICHUA IMMPAKTUUCCKUX 3a/1a4 B HOBCCIIHCBHOﬁ KHU3HU,
HpeAYNPENKACHHS SBICHUH, HAHOCAIINX BPE]] 3I0POBBIO YEJIIOBEKA U OKPYIKAIOIIEH
cpene.

3agayaMu U3y4eHMs B OCHOBHOM 1IKOJIE Kypca « XUMHUSI SIBISIOTCS:
Sxnacc
1.CchopmupoBaTh 3HaHHE OCHOBHBIX TIOHATUI U 3aKOHOB XUMUH;
2.BocnuTeiBaTh 00111€4ETIOBEUYECKYIO KYIbTYPY;
3. Yuute HaOIIO1aTh, TPUMEHSTH MOJTYYECHHbIC 3HAHHUS Ha IPAKTHKE.
4. ®opMupoOBaTh y JULEUCTOB BJLyMUHBOI'O OTHOIIEHUS K CBOEMY (hU3NUECKOMY,
NICUXHYECKOMY, COLMATILHOMY H JYXOBHOMY 3/I0POBEIO.
9xnacc
1.®opmMupoBaTh CUCTEMY XUMHUYECKUX 3HAaHUI KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOH KapTHHBI
MHpa;
2.Pa3BaTh TMYHOCTH OOYUAFOIINXCS, UX HHTEIUIEKTYalbHOE ¥ HPaBCTBEHHOE
COBEPIIICHCTBOBAHUE,
3.®opmupoBaTh y 00y4aeMbIX T'YMaHUCTHYECKUX OTHOLICHUH U SKOJIOTHYECKH
11€J1€CO000Pa3HOrO0 MOBEACHUS B OBITY U B TPYJOBOMU J€STENBHOCTH;
4.®opMupoBaTh YMEeHHUS 0€30MaCHOTO 00pAIIEeHHs C BEIIECTBAMH, UCIIOIb3YEMbIMH B
IMOBCEAHEBHOM XKU3HU;
5. IloHnMarp OOIECTBEHHYIO MOTPEOHOCTh B Pa3BUTHU XUMHHU.
Paboyas mporpamma ciy>KUT OPUEHTUPOM TPH KaJCHIAPHO-TEMATHUYECKOM
TJIaHUPOBAHUH, OTIpe/IeTIsieT MHBAPUAHTHYIO (00s3aTEbHYI0) YacTh y4eOHOTO Kypca, 3a
npeieIaMu KOTOPOTo OCTAETCS BO3MOXKHOCTh BEIOOPA BApUAaTUBHOMN COCTAaBIISIONICH
coJiepKaHusi 00pa3oBaHUSL.
DopMBbI IPOMEKYTOUYHON U UTOTOBOM aTTECTALIMU
[IpoMesxyTouHast aTTecTanus MPoBOIUTCS B hopme:
- TECTOB;
-KOHTPOJIBHBIX;
- CaMOCTOSITENIbHBIX paboT;
- IPAKTHYECKHX.

PesynbTaToM 00y4eHMsT M BOCHHMTAHUS JIOJDKHA OBITH JMYHOCTH, OOJajaroras
WHINBUAYATLHOCTBIO, CIOCOOHASI K HETIPEPHIBHOMY 00pa30BaHUIO, yMelomas paboTaTh ¢
Y4E€TOM MEHSIOLIUXCS YCIOBHI, YTO MO3BOJIUT € CTaTh CAMOCTOATEIBLHON U Onaroaaps



3TOMY JOOWTHCS COLMAIBHOTO Yycmexa. BwiOpaHHas cTparervs, WHAWBUAYaTU3aAIH
00yd4eHus1, MO3BOJMUT MOBBICUTH KauyecTBO U 3(PPEeKTUBHOCTH HIKOJIHLHOTO 00pa30BaHUs B
IIeJIOM, OOBEAMHUT YCHIUS BCEX YYaCTHMKOB OOpa30BaTEIbHON NEATEIBHOCTH Ha
noctuxkenue 1ened MbOY «OcHoBHas obuieo0pazoBaTenbHass OOyX0OBCKasl IIKOJIa.

Cpox peaauszanmnu 2 roga
Xumus. 8 kinace. 68 4, 2 1 B Henmenmo; Xumus. 9 kinace. 68 4, 2 4 B Henelo.

IInanupyemMble pe3yJbTaThl H3y4eHUs] YUeOHOI0 NpeaMeTa.

B pesynbpraTe u3ydyeHuss XUMHAN yY€HUK OCHOBHOM ILIKOJIBIL:

v/ HayuduTCs 0OCO3HaBaTh OOBEKTUBHYIO 3HAYMMOCTh OCHOB XUMHUYECKOIM HAyKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOIIEH KyIbTyphl U MPAKTHUECKONW ACATEIHLHOCTH
YeJ0BeKa B YCJOBUAX BO3PACTAMOLICH «XMMH3AaLMW» MHOTUX cdep KU3HH COBPEMEHHOIO
00111eCTBA;

v/ OBJIaJICeT CUCTEMOW XUMHUYCCKUX 3HAHUI — MOHSATHIMH, 3aKOHAMH, TCOPUSIMH U SI3BIKOM
HAyKH, UMEIOLIUMH Ba)KHOE 00111€00pa30BaTeIbHOE U [TO3HABATEIILHOE 3HAUYEHUE, ECTECTBEHHO-
Hay4YHBIMH METOJIaMU MCCJICJOBAHUS BEILIECTB U XUMUYECKUX SIBIICHUH, CBEICHUAMH 10 HCTOPUU
CTaHOBJICHUS XUMUHU KaK HAYKU;

v/ NONYYUT MHPEACTABICHHE O CJIOKHOM KOMIUICKCE OTHOLICHUI B CHCTEMax «4eJOBEK —
BELIECTBO» U «BEIECTBO — MAaTEPHUAIl — IIPAKTUYECKAsI IEATENBHOCTY, O POJIU HAYKH B CO-
3/1aHUU HOBBIX MAaTE€pPHAJIOB U UICTOUHUKOB SHEPTUHU;

v/ YCBOMT OCHOBBI XHMHYECKON TI'PaMOTHOCTH KaK OCHOBBI aHajiW3a MU IUIAHUPOBAHHUS
HKOJIOTHYECKU 0€30IacHOTO MOBEICHHS B LIEISIX COEPEKECHHUS 3J0POBbS U OKPYKAFOIIEH CpeJIbl.
B npouecce u3ydeHuss XMMHUH y4daluicss OCHOBHOM IIKOJIBL:

v/ yoenutcss B TOM, 4TO B OCHOBE MHOTHX SIBICHHW JXHMBOH W HEXHBOH MPHUPOJBI JIEXKAT
XUMHUUYECKHE MTPEBPALEHUS HEOPTaHUYECKUX U OPIraHUYECKUX BEILIECTB;

v/ yriyOuT mpencTaBlieHHe O MaTepUaIbHOM MHCTBE MHUPA,

v/ OBJIaJIceT YMEHUSMH yCTAHABIUBATH CBS3U MEKAY PEalbHO HAOIIOAaeMbIMH XUMUYCCKHMHU
ABJICHUSIMU U MIPOLIECCAMU, IIPOTEKAIOIMMHU B MUKPOMUPE aTOMOB U MOJIEKYJI;

OOBSACHATH IPUYMHBI MHOTOOOPa3Hsl BEIIECTB, 3aBUCUMOCTb X CBOWCTB OT COCTaBa U

CTPOEHUS, a TaK)Ke 00yCIOBICHHOCTb IPUMEHEHHUS BEIIECTB OCOOCHHOCTSIMU UX CBOWCTB;
AHAIN3UPOBATh U OOBEKTUBHO OLIEHNUBATh KU3HEHHBIE CUTYAllUH, CBSI3aHHBIE C XUMHUEH;

v/ TIpuoOpeTeT HaBBIKM 0E30MACHOTO OOpalieHUs C BEHICCTBAMHU, HCIIOJIB3YEMbIMH B
ITOBCEJTHEBHOM KU3HH.

N3y4yeHne XMMHUH IPENOCTABUT YYEHUKY BO3MOKHOCTD!

v/ pa3BUBaTh U COBEPIICHCTBOBATH MHIMBHyaIbHbIC CIIOCOOHOCTH; HHTEPEC K MUPY BEIIECTB U
UX MpeBpalleHni; 0011eyueOHble HHTEIIEKTYyaJIbHbIE YMEHUSI CIIOCOOCTBYIOIINE

nproOPETEHUIO OMBITAa TBOPUYECKON U MIOMCKOBOM IESTEILHOCTH, B YACTHOCTH YMEHUS
CpPaBHMBATh U KJIACCU(UIUPOBATH OOBEKTHI, BBISBISTH IPUYUMHHO-CIIEJICTBEHHBIE CBSI3H,
(opMyIHpOBaTh TUIIOTE3bI U IPOBEPATH UX B XOJI€ SKCIIEPUMEHTA, apIyMEHTUPOBATh

BBIBO/IbI, OTCTaWBATh CBOE MHEHHE, UCIIOJb3Ys MPU ATOM aIeKBaTHBIE JOKA3aTeNIbCTBA;

v/ IpuoOpeTaTh HaBBIKU PabOTHI C Pa3IMYHBIMU UCTOYHUKAMH UH()OPMAIIUH 110 XUMUH
(coBapu, CipaBOYHUKH, XpecToMaTuu, HTepHeT U 1p.), a Takke yMeHHe 00bEKTUBHO
OLIEHUBATh HH(OPMAIIMIO O BELIECTBAX, X MPEBPAILEHUSIX U MPAKTHUECKOM IPUMEHEHHH;

v/ COBEpIIEHCTBOBATh YMCHUS UIAHUPOBATh M PAIMOHATIBHO OPraHU30BBIBATH YUEOHO-
MO3HABATENIbHYIO JESITEIbHOCTD, IPUMEHSATh MOJyY€HHbIE 3HAHUS B HOBOW CUTYallUU;

v/ IpuoOpeTaTth HaBBIKM CamMoOOpa3oBaHWsI M NPAKTHYECKOTO COTPYIHHYECTBA IPH
OpraHM3al1H U BBIIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA, IIPOBEACHNUH U 3alUTE YUEHUYECKUX
MIPOEKTOB IO HMCCIEAOBAHUIO OTIENIbHBIX BEIIECTB U XUMHUYECKHUX SIBJICHUHN, HaOII0JaeMBbIX B
IIPUPOJIE U TIOBCETHEBHOM KU3HU.

Taxum 0Opa3oM, B pe3yabTaTe U3y4eHHs] XMMHUU B OCHOBHOM LIKOJIE YYEHUK MOJTY4UT



HOJArOTOBKY, JOCTaTOYHYIO ISl TNPOJODKEHUS OOydeHus B CTaplieidl IIKoJe M CpelHUX
npodeccroHaIbHBIX 00111e00pa30BaTENbHBIX YUPEXKICHHUSX, a TAKKE TPUOOPETET KITIOUEBbIE
KOMIIETEHIIMH, UMEIOIIIE YHUBEPCATIbHOE IPUMEHEHHUE B JIIOOOM BHJIE 1EATEIBHOCTH.
[Inanupyemble pe3yabTaThl OCBOCHHS MPEAMETHOIO COJEP)KaHUS M0 XUMHUU IPEACTABIEHBI 10
OCHOBHBIM pa3JieslaM COJIepKaHMs IPUMEPHON MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus 110
XUMUH.

Paznen I. OcHOBHBIE MOHATHS XMMHHU (YPOBEHb @TOMHO-MOJIEKYJIIPHBIX IIPEACTaBICHU)
BrinyckHuK Haydures:

v/ OnMChHIBaTh CBOMCTBa TBEPIBIX, IKUAKHAX, Ta3000pa3HbIX BEINECTB, BBIICISAS HX
CYILLECTBEHHbIE IPU3HAKU;

v/ XapaKTepu30BaTh BEIECTBA [0 COCTABY, CTPOCHHIO U CBOICTBAM, YCTAHABINBATh IPUYHUHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JAHHBIMU XapaKTEPUCTUKAMMU BEILECTBA;

v/ PacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TMOHITHUH «aTOM», «MOJICKYJa», «XUMHUYCCKHI
AJIEMEHT», «IPOCTOE BEILLIECTBOY, «CIOMXKHOE BELIECTBOY», «BAJIEHTHOCTHY», UCIIOJIb3Yysl 3HAKOBYIO
CUCTEMY XMMMH;

v 1300pakaTh COCTaB MPOCTCHIIMX BEIIECTB C MOMOIIBID XUMHUYECKHX (HOPMYN M CYIIHOCTh
XUMHUYECKHUX PEAKLMH ¢ IOMOIIBI0 XUMUYECKUX YPABHEHMI;

v/ BBIYHCIIATH OTHOCUTEIBHYIO MOJICKY/SIPHYIHO M MOJISIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO

JIOJIF0 XMMHMYECKOT'0 3JIEMEHTA B COEIMHEHUAX AJISl OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

v/ CpaBHHBATh 10 COCTaBY OKCH/IbI, OCHOBAHMS, KHCIIOTBI, COJIH;

v xiaccuuIupoBaTh OKCH/IBI 1 OCHOBAHUS [0 CBOWCTBAM, KHCJIOTBI U COJIU 110 COCTaBY;

v/ OIKCBHIBaTH COCTAaB, CBOWMCTBA M 3HAYeHUE (B NPUPOJAC U MPAKTHYCCKOW [ESITEIBHOCTH
YEIIOBEKA)

IIPOCTBIX BEIIECTB — KHUCIOPOJIa U BOJOPOA;

v/ 1aBaTh CPaBHHUTEIBHYIO XapaKTEPHUCTHKY XHUMHYECKHX OJIEMEHTOB M  BaKHEHIINX
COCIMHEHUN

€CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJIIIOB U I'aJIOTE€HOB;

v/ T0Ib30BaTHCs J1a0OPATOPHBIM 000PYIOBAHUEM M XUMHYECKOMN MOCYIO0;

v/ TIPOBOJINTh HECIIOXHBIC XMMHUYECKHE OIBITBI W HAOIIOJCHHS 33 W3MCHCHHSIMH CBOWCTB
BEIIECTB

B IIpOIIecce UX MPEBpaIIeHUi; cCOOM0AaTh MpaBuila TEXHUKN 0€30IaCHOCTHU MPHU MPOBEICHUN
HAOJIIOJICHUI H OIBITOB;

v/ pa3nuuarh 3KCIEPUMEHTAIBHO KUCIOTHI U LIETIOYH, MOJIB3YsCh HHIMKATOPAMH; OCO3HABATh
HE00X0/IMMOCTh COOJIOICHNsI Mep 0€30IaCHOCTH MPHU OOpaIleHUH ¢ KUCIOTAMHU U IIEI0YaMH.
BbInycKHUK OTyYUT BO3MOKHOCTh HAyUUThCS:

v/ TpPaMOTHO 00paIaThCs C BEMIECTBAMU B TOBCEAHEBHOM JKU3HH;

v/ 0Cco3HaBaTh HEOOXOAMMOCTH COOJIFOICHHSI TPABHJI SKOJIOTHYECKH OE30MMacCHOTO TIOBEACHUS B
OKpY>Karolle MPUPOTHON CPENE;

v/ IOHMMaThb CMBICI W HEOOXOJMMOCTh COONIOACHUS TMPEIHCAHUH, TMpeJlaraeMbIX B
MHCTPYKIHUSAX 10 UCIIOIB30BAHUIO JIEKApCTB, CPEACTB OBITOBOM XUMHUH U JIP.;

v/ UCTIONIb30BaTh  MPHOOPETEHHBIC  KIIOYEBBIE  KOMIICTEHTHOCTH TP BBIIIOJHECHUU
MCCJIEIOBATEIbCKUX MPOEKTOB 110 XUMUU;

v/ pa3BHUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3Ysl CPEACTBA YCTHOW U MUCHMEHHOMN
KOMMYHHUKAIlMM Tpu padoTe C TeKcTaMu Y4YeOHHMKa U JIOMOJHUTEIBHOM JHUTepaTypoH,
CIPAaBOYHBIMU TaOJIMIAMH, TPOSIBIATH TOTOBHOCTh K YB@)KEHUIO HHOM TOUYKM 3pEeHUs NpU
00CYXJI€HUH PEe3yNIbTaTOB BBIIOJIHEHHOMN paboThI;

v 00BEKTUBHO OIICHUBATh MH()OPMALIMIO O BEIIECTBAX M XMMUYECKUX MPOIeccax, KPUTHYCCKH
OTHOCHTKCS K IICEBJOHAYYHON HH(pOpMaIum, He100pOCOBECTHON peKlamMe, Kacarolencst uc-
II0JIb30BAHNUS PA3IMYHBIX BEILECTB.

Paszpen II. Ilepuoguueckuii 3aK0H ¥ IEPUOJUYECKAST CUCTEMA



xumudeckux 3aeMeHToB . 1. MengeneeBa. CTpoeHue BellecTBa

BeinyckHuK Haydures:

v/ KJIacCUPUIMPOBATH XUMUYECKHE HIEMEHTHI HA METAJUIbl, HEMETAJLIBI, DJIEMEHTBI, OKCHUIBI U
TUAPOKCUABl U HMHEPTHBIE 3JIEMEHTHI (ra3bl) Uil OCO3HAHUS BAKHOCTU YIIOPSIOYEHHOCTH
Hay4YHBIX 3HAHUII;

v/ packpbIBaTh CMBICI Ieproandeckoro 3akona /. . Menneneesa;

v/ OIUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO (OPMY MEPUOTHUECKOI CUCTEMbI XUMHYECKUX
JJIEMEHTOB;

v/ XapaKkTepu3oBaTh COCTaB AaTOMHBIX SJIEp M PpACIpPEACICHHE 4YHCIa JJIEKTPOHOB IO
JIEKTPOHHBIM

CJIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIbIX IIEPHUOJOB IIEPUOINYECKON CUCTEMBI, a TAKIKE
KaJIus ¥ KaJblUs;

v/ pa3nuuath BHABI XUMHYECKOW CBSI3M: HOHHYI, KOBAJICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

v/ 1300pakaTh AIEKTPOHHO-UOHHBIC (DOPMYIIbI BEIIECTB, 00PAa30BAHHBIX XMMUUECKIMU CBSI3SIMU
pa3HoOro BUAA;

v/ BBUIBILSITH 3aBUCHMOCTbD CBOICTB BEILECTB OT CTPOCHUS UX KPUCTAUIMYECKHUX PEHIETOK: HOH-
HBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

v/ XapaKkTepu3oBaTh XUMHYECKHE OJIEMEHTHI W HX COCJAMHCHUS HA OCHOBE IIOJIOKCHUS
3JIEMEHTOB B MEPUOMUECKON CUCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

v/ ONMHCBHIBaTh OCHOBHBIC 3Tambl OTKPBITHS JI. M. MeHaeneeBbIM MEPHOIHUUECKOTO 3aKOHA U
NEPUOANYECKON CHCTEMbl XHMHYECKMX JJIEMEHTOB, JXU3Hb W MHOIOOOpa3HyK Hay4yHYIO
JESATEIIBHOCTh Y4EHOTI0;

v/ XapakTepu3oBaTh HAyYHOC M MHPOBO33PCHYECKOC 3HAYCHHE MEPHOAMYCCKOrO0 3aKOHA M
NEPUOANYECKON CUCTEMbI XUMUYecKkux neMeHToB . 1. Mengeneesa;

v/ 0CO3HaBaTh HAay4YHbBIC OTKPBITUS KaK PEe3yJIbTAaT [UINTESIbHBIX HAOIIOICHUH, ONIBITOB, HAYYHOMH
IIOJIEMHMKH, IIPEOIOJIEHHS TPYAHOCTENW U COMHEHUM.

BBIITyCKHMK MOJIYyYUT BO3MOXHOCTb HAYYUTHCS:

v/ 0CO3HaBaTh 3HAUYCHHE TEOPETUYCCKUX 3HAHUHN JUTS TPAKTUUECKOM JIESITEIbHOCTH YETI0BEKa;

v/ ONUCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIH3a;

v IPUMEHSTh 3HAHHS O 3aKOHOMEPHOCTSIX MEPHOANYECKON CHCTEMBbl XUMUYECKHX JJIEMEHTOB
JUIs OOBSICHEHUS U NIPEJBUIEHUS CBOMCTB KOHKPETHBIX BEIECTB;

v pa3BuBaTh HMH()OPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YINIyOJEeHUs 3HAaHUI 00
MCTOPUU CTAHOBJICHUS] XUMUYECKOW HAayKH, €€ OCHOBHBIX NOHATUM, IEPUOJUUECKOI0 3aKOHA KaK
OJIHOTO M3 BAXKHEHIIMX 3aKOHOB IPUPOABI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHHUAX HAYKU U
TEXHUKHU.

Paznen I1I. MHOroOOpa3sue XMMHUYECKUX peakuit

BbInycKHHUK Hay4IHUTCS:

v/ OOBSCHSTH CYyTh XMMHUUYECKHX MPOIECCOB U UX MPUHIMITHAIBHOE OTIMYHE OT (PU3NIECKUX;

v/ Ha3bIBaTh NPU3HAKH U YCIOBHUS MPOTEKAHNS XUMUICCKUX PEAKIIHIA;

v/ YCTaHABJIMBATh MPUHAICKHOCTh XMMHUYECKON PEAKIUU K ONPEACTIEHHOMY THUITY IO OJHOMY
U3 KJIacCU(UKALMOHHBIX MPU3HAKOB: 1) MO YMCIYy U COCTaBY MCXOAHBIX BELIECTB U MPOIYKTOB
peakuuu (peakiuu COeAMHEHMs, Pa3okKeHHUs, 3aMeIIeHUuss U O0OMeHa); 2) MO BBIACICHUIO WU
MOTJIOUICHUIO TEIUIOTHI (PEaKIMU IK30TEPMHUUYECKUE U SHIOTEPMHUYECKHE); 3) MO U3MEHEHHIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB (pEaKkIMi OKUCIUTEbHO-BOCCTAHOBUTENIBHBIE);

4) mo obpaTuMOCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

v/ Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XMMUYECKUX PEaKIIHi;

v/ Ha3bIBaTh (haKTOPBI, BIUSIONINE HA CMEIICHHE XUMUYECKOTO PaBHOBECHS;

v/ COCTaBIISITh YPaBHECHUSI AJIEKTPOIUTHYCCKON AUCCONUALNH KUCIIOT, IIEIOYeH, COJIeH; MOTHbIE
U COKpAIEHHbIE HOHHbIE YPAaBHEHMs peakluii OOMEHa; ypaBHEHUS OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKIUii;



v/ IPOTHO3UPOBATh MPOAYKTHI XUMHYECKHX peakiuil 1o (GopMyIaM/Ha3BaHUSAM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA 1O (hOpMYyIJiaM/Ha3BaHUSAM MPOTYKTOB PEaKIIUH;

v/ COCTaBJIATh ypaBHEHHS pPEaKIHi, COOTBETCTBYIOIIMX IIOCIEAOBATCILHOCTH («IIEITOYKE)
MPEBPAILCHU I HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

v/ BBISIBIIATH B TIPOIIECCE DKCICPUMCHTA MPH3HAKH, CBHJICTCILCTBYIONIME O TMPOTCKAHUU
XUMHYECKON PEAKIIUU;

v/ IIPUTOTOBIIATH PACTBOPHI C OMPEAEIEHHOM MAaCCOBOM J0JI€l PACTBOPEHHOIO BEIIECTBA;

v/ OmpenessITh XapakTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT M MIEIOUECH M0 U3MEHCHHIO OKPACKH
VHJIUKaTOPOB;

v/ TIPOBOJUTH KayeCTBEHHBIC PEAKIMH, ITOATBEPIKAAIONINE HAJIWYMEe B BOJHBIX PacTBOPax
BEIIECTB OTACIbHBIX KATHOHOB M aHHOHOB.

BrinycKHHUK MOJYYUT BO3MOKHOCTh HAYUUTHCSI:

v/ COCTaBJIATh MOJIEKYJISIpHBIE M IIOJHBIC HOHHBIC YpPaBHEHHS I10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

v IPUBOJUTh TPUMEPHl PEaKIHMid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIECTB;

v/ IPOrHO3UPOBATH PE3YJIbTAThI BO3CHCTBUS PA3IUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUU;

v/ IPOTHO3UPOBATh PE3YJIbTATHI BO3ACHCTBHUS Pa3IUUHBIX (PAaKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS.

Paznen IV. MHorooGpasue BeiiecTn

Brinmyckauk Hayaurcs:

v/ OlpeAessiTh TPUHAJICKHOCTh HEOPraHWYEeCKUX BEIISCTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAIIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

v/ cocTaByATh ()OPMYIIBI BEIIECTB 110 UX HA3BAHUAM;

v/ OmpenessiTh BaJIGHTHOCTh M CTCTICHb OKMCICHHS DJIEMCHTOB B BEIIICCTBAX;

v COCTaBiATh (HOPMYJIBI HEOPraHHYECKMX COCJAMHCHHH TI0 BAaJIEHTHOCTSAM M CTEICHSAM
OKHUCJICHUS

AJIEMEHTOB, a TAKXKE 3apsijlaM HOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHUCIIOT, OCHOBA-
HHUH U COJIEH;

v/ OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS (PHU3MUECKUX M XUMHYECKHX CBOWCTB IPOCTBIX
BEIECTB (METAJIOB M HEMETAIJIOB) M WX BBICHIUX OKCHJOB, OOpPa30BAHHBIX 3JIEMEHTaAMU
BTOPOTO U TPETHETO MEPUOOB;

v/ Ha3pIBaTh OOINHME XUMHYECKHUE CBOWMCTBA, XapaKTEPHbIE IS TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

v/ Ha3pIBaTh OOIIHME XUMHUYCCKHE CBOWCTBA, XapaKTEPHBIC IS KaXIO0ro M3 KJIacCoB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

v/ IPUBOJMTH TIPUMEPHI PEAKIINH, TOATBEPIKAAIONIUX XUMUYECKIE CBOMCTBA HEOPTAHUIECCKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUN M COJICH;

v/ OmpenieNsTh BEIIeCTBO-OKUCIUTEIb M BEIIIECTBO-BOCCTAHOBHUTEh B OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

v/ COCTaBJIATh OKHCIIHUTEILHO-BOCCTAHOBUTEIbHBIA OadaHC (Ui W3YYCHHBIX pEakKiuil) Mo
MPEIJI0KEHHBIM CXEMaM PEAKIIH;

v/ IPOBOJIUTH J1a0OPATOPHBIC OIBITHI, MOATBEPKIAIOIINE XUMHUUYCCKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BELIECTB;

v/ TIPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO TMOJYYECHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPO/1a, YTIEKUCIOTO Ta3a, aMMHUaKa; COCTABIIATh YPaBHEHUS COOTBETCTBYIOLIUX
peaKkIui.

BrinmycKkHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

v/ IPOTHO3UPOBATh XUMHUYCCKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS,



v/ IPOTHO3HUPOBAThH CIIOCOOHOCTh BelIeCcTBa MIPOSBIIATH OKHUCJIUTEIbHBIE W
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTEINEHEW OKUCIEHUS AJIEMEHTOB, BXOISIIMX B €ro
COCTaB;

v/ BBISIBJIATD CYIIIECTBOBAHME TCHETHUCCKOM B3aMMOCBSI3H MEX/Ty BEIIICCTBAMH B PSY: MPOCTOE
BELIECTBO — OKCHJl — T'MJIPOKCHUJ — COJIb;

v/ XapaKkTepu30oBaTh 0COObIC CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

v/ IPUBOJIUTH TIPUMEPHI YPaBHEHHUI PEaKIUii, JIS)KAIIUX B OCHOBE MPOMBIIIICHHBIX CIIOCOOOB
IIOJIy4YEHUSI aMMHaKa, CEpHOM KUCIIOTHI, UyTyHA U CTaJIU;

v onuchiBaTh (U3UYECKHE M XHMHYECKHE MPOIECChI, SBJSIONIMECS YacThi0 KPYyroBOpoTa
BEIIECTB B IPUPOJIE;

v/ OpraHU30BbIBATh, IIPOBOAUTH YICHUYCCKHE ITPOCKTHI 110 UCCIACIOBAHUIO CBOMCTB BEILECTB,
MMEIOLINX BaYKHOE ITPAKTUUECKOE 3HAYEHHUE.

JInuHoCTHBIE, MeTanpeIMeTHbIE U NPeIMeTHbIE Pe3yabTAThI 0CBOCHHS Y4eOHOT 0
npeaMera.

Jluunocmmuoie pezyibmamol:

[TocTeneHHO BBICTpaUBaTh COOCTBEHHOE 11€TI0CTHOE MUPOBO33PEHHUE:

— OCO3HaBaTh COBPEMEHHOE MHOrooOpa3ue THUIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX,
PEIIUTHO3HBIX, ATCUCTHYECKUX, KYJIBTYPHBIX TPAIWIMA, KOTOPBIE ONPEICIISIOT pPa3HbIC
O0BSICHEHUS IPOUCXOSAIIETO B MUPE;

— ¢ y4€TOM 3TOTr0 MHOT000pa3usi MOCTEIIEHHO BhIpAa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMYHBIN )KU3HEHHBIN OIIBIT;

— YYHTBCS TPH3HABATh MPOTHBOPEYMBOCTh M HE3ABEPIIEHHOCTH CBOMX B3IVISIIOB HA MUD,
BO3MOYXHOCTh UX U3MEHEHHUSI.

YYUThCSI WCIOJIB30BaTh CBOWM B3TJISABI HA MHpP JUISI OOBSICHEHUS PA3UYHBIX CHUTYaIlUH,

pelleHrs BOZHUKAIOIINX MPOOIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM WHTEPECHI, HaXOJWTh W M3ydYaTh B yUECOHWKAxX IO Pa3HBIM IpeIMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIIUI OTHOIIIEHUE K CBOMM HHTEPECaM.

Hcmonp30BaTh CBOM MHTEPECHI IS BRIOOpAa MHIMBUAYALHOW 00pa30BaTeIbHON TPASKTOPHH,
NOTEHIMAIBHOM Oyayiiel mpodeccuy U COOTBETCTBYIOIIETO NPOPHILHOTO 00pa3oBaHusl.

[TproOpeTaTh OIBIT YyY4acTHs B JeliaX, MPHHOCAIINX MOJB3Y JIFOJISIM.

Y4uThCSI CaMOCTOSITENIBHO BBIOMpPATh CTUIb TOBEACHUS, MPHUBBIYKU, OOECIICUYUBAIOLINE
Oe3omacHbIii 00pa3 KHU3HH M COXPAaHEHHE 3JI0POBbSI — CBOETO, a TAaKXKe ONU3KHUX IIIOJeH U
OKPYKAIOIIHX.

YYUThCSI CaMOCTOSITEIBHO TPOTHBOCTOSITH CHUTYAIlUsIM, IMPOBOIMPYIOMIUM Ha IOCTYIIKH,
KOTOpBIE YTPOXKAIOT OE30MaCHOCTH U 3[J0POBBIO.

BeiOupars TOCTYNKH, HalleJICHHBIE Ha COXpaHEHHWE W OepeXHOEe OTHOIICHHE K TPHUpOJIE,
0COOCHHO JKMBOHW, M30eras MPOTHUBOIMOJIOXKHBIX TMOCTYNKOB, MOCTENEHHO y4yach M OCBaWBas
CTpPATETHIO PAIMOHAIBHOTO TTPUPOIOTIOTE30BAHHS.

Yuutbcest yoexxaaTh Ipyrux Joei B HEOOXOMMOCTH OBIIAJACHUS CTpaTeTuell palliOHAIbHOTO
TIPUPOIOTIOITB30BAHMS.

Hcnonk30BaTh IKOIOTUYECKOE MBIIUICHHE JI BEIOOpA CTpaTeruu COOCTBEHHOTO MOBEICHUS
B Ka4eCTBE OJTHOW M3 IIEHHOCTHBIX YCTAHOBOK.

Memanpeomemmuwie pe3yibmamat.

CamocrosTelbHO  OOHapyXWBaTh H  (OPMYJIHPOBAaTH MpOOJNieMy B  KIACCHOH W
WHANBUAYAIbHON Y4eOHOU e TeNbHOCTH.

BoiaBurate Bepcuu perieHusi npoOsieMbl, 0OCO3HABAaTh KOHEYHBIA pe3ynbTaT, BBIOUPATH U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITEIbHO CPEACTBA TOCTHIKEHUS IIEIIH.

CocraBnarh (MHAWNBUAYAJbHO WM B TPYINE) TUIAH PEIICHHUs] MPOOJeMBbI (BBIMOJHEHUS
IIPOEKTA).



[TonOupats Kk Kaxa0u mpodeme (3a1a4e) aaeKBaTHYIO €l TEOPETUICCKYIO MOJICITb.

Pabortast mo mnpesioKEeHHOMY M CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY, HCIOJIb30BaTh
Hapsily C OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CpEACTBa (CIpaBOYHAs JHUTEpaTypa, CIIOXKHbBIE
puOOPbI, KOMIIBIOTEP).

[InanupoBaTh CBOIO HHAMBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO.

Paborate 1O CaMOCTOATENBHO COCTABJIEHHOMY IUIaHY, CBEpPSASACb C HHUM U LENbIO
JESTEIIbHOCTH, UCTIPABJISS OIIMOKHU, UCIONB3YSI CAMOCTOSITEIBHO MO00paHHbIE CPEACTBA (B TOM
yucie u Uurepuer).

CBOOOJIHO TMOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMU OLICHKH U CAMOOILICHKH, UCXOJS U3
eI U UMEIOIINXCS KPUTEPUEB, pa3inyas pe3yibTaT U COCOObI IeHCTBUM.

B xone npencrasienus MpoekTa JaBaTh OLEHKY €r0 pe3ysibTaTaM.

CaMoCTOATEIHbHO OCO3HABATh IMPHUYMHBI CBOETO yCIleXa UM HeycleXa U HaXOAUTh CIOCOObI
BBIX0JIa M3 CUTYaIlMH HEycIexa.

YMeTh OLIEHUTh CTENEHb YCIEUIHOCTM CBOEH HWHAMBUIYyalbHOW 00pa3oBaTeIbHON
JeSITEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTepa («KakoB s»),
OTIPENIeNATh HAIPABJICHUS CBOETO Pa3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JJISl 3TOTO HAI0
CIICIIaThy).

Ilpeomemnmnuwie pe3yromameot:

1-5 nuHUA pa3BUTHUS — OCO3HAHKUE POJIM BEIIECTB:

— OOBACHATH (PYHKITUH BEUIECTB B CBSI3U C UX CTPOCHHUEM.

2-51 TUHUSI PA3BUTHUS — PACCMOTPEHHE XUMUYECKHUX MPOIECCOB:

— XapaKTepPH30BaTh XUMUYECKUE PEaKIIH;

— OOBACHATH pa3IuYHbIE CIIOCOOBI KITacCU(DUKAIIME XUMUYECKUX PEAKIIHIA.

— IIPUBOJIUTH MPUMEPHI PA3HBIX TUIIOB XUMUYICCKUX PEAKITHH.

3-5 TUHUS PA3BUTUS — UCIIOIH30BAHIE XUMUYECKUX 3HAHUH B OBITY:

— HWCIIONB30BaTh 3HAaHUS 10 XHUMHU /IS ONTHMAalIbHOM OpraHuM3anuu OOphOBI ¢
MH(EKIMOHHBIMU ~ 3a00JIEBAaHUSIMHU, BpPEOUTENSIMUA JOMAIIHET0 W  IpHUycaaeOHOro
XO3SMCTBA;

— TIOJTb30BAThCS 3HAHUSIMU IO XMMHH TIPH UCTIOJIB30BAHUH CPEJICTB OBITOBOW XHMHH.

4-s1 TUHUS PA3BUTHS — OOBSCHITH MUP C TOUKH 3PCHUS XHMHUH:

— HaXOAUTb B MIPHUPO/Ie OOIIEe CBONCTBA BEIIECTB U OOBSICHSTH HX;

— XapaKTepPH30BaTh OCHOBHBIC YPOBHH OPTaHU3AIINH XUMUYECKIX BEIIECTB.

5-1 JUHHUS Pa3BUTHS — OBJAQJCHHE OCHOBAMH METOJOB TIO3HAHUA, XapaKTEePHBIX IS
€CTECTBEHHBIX HAYK:

— TIOHUMATh POJIb XUMHUYECKHUX MPOIECCOB, MPOTEKAIOIINX B MPUPOJIE;

— YMeTh IPOBOMTD MPOCTEHIIINE XUMHUECKHAE IKCIICPUMEHTHI.

6-s1 TUHUS Pa3BUTHUS — YMEHUE OIICHUBATh MOBEJICHUE YENIOBEKA C TOUKHU 3PEHUS XUMHUECKON
0€30MacHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U MPUPOJE:

— XapaKTepH30BaTh 3KOJOTMYECKHE TPOOIEMBI, CTOSIIIE MIEPE]] YEIIOBEUECTBOM;

— HaXOIHTh NMPOTUBOPEUNS MEXKIY JESITEIHHOCTHIO YeTIOBEKA U MPHUPOION M MpeIaraTh
CHOCOOBI YCTPAHEHUS STUX MTPOTUBOPEUUI;

— OOBACHATH U TOKA3bIBaTh HEOOXOAMMOCTh O€PEKHOTO OTHOILIEHUS K TPUPOJIE;

— MPUMEHSTh XUMHUYECKHE 3HaHWS N7 OpraHu3allid U TUIAHUPOBAHUS COOCTBEHHOTO
3/10pOBOT0 00pa3a U3HU U JIeATEIbHOCTH, OJaronoyuus: CBOel ceMbu U OJaronpusTHOM
cpeabl OOMTaHUS YeIOBEYECTBA.

Conep:xaHue yueOHOT0 npeaMeTa.

8 ki1acc (2 4 B Henento, Bcero 68 4, U3 HUX 9 4 — pe3epBHOE BpeMsl)

I'nasa 1. Hauanvuvie nonsmust u 3akonst xumuu (21 wacos)

[Tpenmer xumuu. MeTo bl TO3HAHUS B XUMUU: HAOJII0JICHIE, SKCIIEPUMEHT, MOJIETTUPOBAHHE.
Hctounukn XuMu4eckoil uHpopManuu, ee IMOJy4yeHHe, aHaIM3 U IPeJCTaBICHHE ero
pe3yJbTaToB.

[TonATHE 0 XUMUYECKOM 3JIEeMEHTE U (opMax ero CylnieCTBOBAaHH: CBOOOIHBIX aTOMax,



IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTINUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX sABICHUN. Poib

XHUMUH B )KU3HM YeJIoBeKa. XeMohunus u xeMohoOous.

Kpartkue cBegeHust u3 UCTOPUM BO3HUKHOBEHUS U Pa3BUTUS XUMHUU. POJib OT€YeCTBEHHBIX
YYEHBIX B CTAaHOBJICHMM XMMHYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. bytieposa,
J.N. Menneneesa.

XuMHU€ecKasi CAMBOJIMKA. 3HAKH XUMUYECKHUX JIEMEHTOB U MPOUCXOKICHUE UX HA3BAHUM.
Xummnueckue ¢opmyisl. HWumekcsl u ko3 duuumentsr. OTHOCHTENbHBIE AaTOMHAas U
MoOJIeKyJisipHass Macchl. [IpoBeneHne pacueToB MacCOBOM JOJIM XHMHUYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE €ro (hOpMYIIbI.

Ilepnonnueckas cucrema xumudeckux 3ineMeHToB /1. 1. Menneneesa, ee CTpykTypa: Mable

u OonblIive NEpUOAbl, Tpymmbl U moArpymnmsl. llepuoanueckas cucremMa Kak CIpPaBOYHOE
nocoOue Jyisi MOJy4YEHUsI CBEICHUN O XUMUYECKUX IJIEMEHTAX.

demoncTpaumu. 1. Mopaenu pa3iauyHbIX MPOCTBIX M CIOXHBIX BemiecTB. 2. Kosekuus
CTEKJITHHOW XUMHYecKOoW mocynbl. 3. Kommekuuss mMaTepualioB M M3JEIUN U3 HUX HAa OCHOBE
antoMuHus. 4. BzaumoaeiicTBue MpaMmopa ¢ KUCJIOTOMW U TOMYTHEHHE U3BECTKOBOU BOJIBI.
Jladoparopublie onbIThL. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTANIMYECKHX BEIIECTB H
pacTBOpoB. 2. CpaBHEHUE CKOPOCTHM HCHAPEHUs BOJbBI, OJEKOJIOHAa WU ATUJIOBOrO CIHUpTA C
¢uIbTpOBANILHOM OyMmaru.

[IpakTuyeckue padorhl. 1. [IpaBuna TexHUKH O€30MACHOCTH MpPU PabOTE B XUMHUYECKOM
kabunere. [lpuemsr oOpamieHuss ¢ 1abopaTopHbIM O00OpPYJOBaHHMEM U HArpeBaTeIbHBIMU
npuodopa-

MHU.

I'nasa 2. Baxcuetiwue npedcmasumenu Heopeanuieckux ewecms. KonuvecmeaenHvle
omuowenus 6 xumuu. (19 vacos)

AToMBI Kak opMa CyIIeCTBOBAHUSI XMMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHUH
aTOMOB. JloKa3aTenabCcTBa CI0KHOCTH cTpoeHus atoMoB. OnbITel Pesepdopra. [lnanerapuas
MOJIJIb CTPOCHHS aTOMA.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3anmMocBs3b
MOHSATUHN «IPOTOHY», KHEUTPOH», «KOTHOCUTEIbHASL AaTOMHAsI Macca.

W3meHenune yrciia mpoTOHOB B sIpe aTOMa — 00pa30BaHNE HOBBIX XUMHUYECKUX DJIEMEHTOB.
M3meHeHue uncia HEMTPOHOB B siAipe aToMa — o0pa3oBaHue U30TonoB. COBpeMEHHOE
oTpeieJICHUE TTOHATHS «XUMHUYECKHI 2JIeMEHT». M30TOMbI KaKk pa3HOBUIHOCTA aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOE€HHE JIJIEKTPOHHBIX YPOBHEH aTOMOB XHWMHYECKMX DJEMEHTOB MallbIX
nepuoioB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

ITepuoanueckas cucrema xuMHueckux 3neMeHToB J[. 1. MenzaeneeBa u CTpo€HHE aTOMOB,
buznyecKuit CMBICI MOPSIAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPy, HOMEpa MepHoa.
N3meHenune vnciia 3J1eKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
alIeMeHTa — 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATENILHBIX HOHOB. MIOHBI, 00pa3oBaHHBIC
aTOMaM¥ METAJIOB U HeMeTaJuIoB. [[puYrHbBI M3MEHEHUS] METAITHYECKUX M HEMETATHYECKUX
CBOICTB B mepuojax u rpymmax. Obpa3zoBanue OnHapHbBIX coenHeHui. [lonaTre 00 MOHHOI
cBs3u. CxeMbl 00pa30BaHMsI HOHHOH CBs3U. B3anmoielicTBHE aTOMOB 2JIEMEHTOB-HEMETAIIIOB
MEXIy co00oif — oOpa3oBaHHE [BYXaTOMHBIX MOJIEKYJ MpPOCTHIX BemiecTB. KoBaneHTHas
HETOJISIPHAS] XUMHUYECKas CBSA3h. JJIECKTPOHHBIC U CTPYKTYPHBIE (POPMYIIHIL.

B3aumoseiicTBue aTOMOB HEMETAIIJIOB MEXAYy cOo00i — oOpa3oBaHHe OMHAPHBIX COCAMHEHHIA
HEMETAJUIOB.  DJIEKTPOOTpHIaTeIbHOCTh. KoBasieHTHass monspHas cBs3b. [lonarue o
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa3OBbIBAaTh KOBAJICHTHBIE XHMHUYECKHUE CBS3U.
CocraBnenue GopMyn OMHAPHBIX COEAMHEHUH 1O BajeHTHOCTH. HaxokaeHne BajJeHTHOCTH TIO
dbopMyie OMHAPHOTO COSTMHEHUSI.

B3anMopeiicTBHe aTOMOB METAINIOB MEXKIY CO00i — 00pa3oBaHNE METAUTMYECKUX KPUCTAJIJIOB.
[ToHsATHE O METATUIMYECKON CBS3H.



JemoncTpaumu. Mosienn aToMOB  XMMHUYECKMX 3JeMeHToB. Ilepuomnueckas cucrema
xummuaecknx 3neMeHToB [1. V. Menpaeneesa (pa3nuvHbie (OPMBI).

JlaGopaTtopHbie onbIThl. 3. MoienMpoBanue NpUHLIKNA AEHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.
4. UszroroBiieHHe MoOJIeJeH MOJIEKYJl OWMHApHBIX coeAuHeHuW. 5. M3rorosnenue mojenu,
WJUTIOCTPUPYIOIIECH CBOMCTBA METAJUTMYECKOM CBSI3H.

I'nasa 3. Ocnosnvle knaccol neopeanuueckux coedunenuit ( 11 uacos)

[TonoxeHnue MeTamioB U HeMeTauloB B [leproauyeckoi cucteMe XMMHUYECKUX 3JIEMEHTOB

. Y. Menneneea. Baxxneiiine npocTbie BEIIECTBA — METAILIBI (3KEI€30, ATFOMUHUMN, KalbLIUMN,
MarHui, HaTpui, Kanmii). OOmme ¢u3nueckrue CBOWCTBA MeTa/uIoB. BakHeilmme mnpocThie
BelllecTBa-HeMeTalIbl, 00pa30BaHHbIE aTOMaMHU KHUCIIOpO/ia, BOJIOPOa, a30Ta, cepbl, Gpocdopa,
yriaepojia. MoJekynbl NpPOCThIX BEUIECTB-HEMETAUIOB — BOJOPOJIA, KHUCJIOpOJAa, a30Ta,
ranoreHoB. OTHOCHUTEIIbHASI MOJIEKYJISIPHAS Macca.

CrocoOHOCTh aTOMOB XUMUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTHIX BEIICCTB
— ajuloTponus. AJUIOTponHble MoauduUKau Kuciopoaa, docdopa, onoBa. Meraminyeckue u
HEMETAJUTMUYECKUE CBOMCTBA MPOCTHIX BeMIeCTB. OTHOCUTEIBHOCTh 3TOTO MOHSTHS.

Yucio ABoraapo. KomnuectBo Bemiecta. Moib. Monsipaast macca. MoJIsipHbIi 00bEM Ta30-
00pa3HbIx BemecTB. KpaTHble eIUHUIIBI U3MEPEHHs] KOJUYECTBA BEIIECTBA — MUJUIMMOJbL U
KWJIOMOJIb, MWUIMMOJISIPHAsE W  KWIOMOJISIPHAs MAacChl BEUIECTBA, MWUIMMOJISIDHBIA U
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ HCTIOIB30BaHUEM MOHATHI «KOJUYECTBO BELIECTBA», «MOJSIPHAS MAccay, «MOJISIPHBIN
00BEM Ta30oB», «4UCI0 ABOTrapo».

Jemounctpanuu. [Tonydenue ozona. O6pasibl 6€7I0To U CEPOro 0J0Ba, HEI0ro U KPACHOTO
docdopa. HekoTopbie MeTaIbl 1 HEMETAIIIBI ¢ KOJIMYECTBOM BeriecTBa | Mok, MoJSIpHBIiA
00beM raz000pa3HbIX BEIIECTB.

JladopaTropHble onbIThl. 6. O3HAKOMJICHHE C KOJUICKIIUEH MeTaJIoB. 7. O3HaKOMIICHHE C
KOJUIEKLMEH HEMETAJIOB.

v/ BBINOJIHATH TTOJTHOE KOMIUIEKCHOE CPaBHEHHE; BBIMIOIHATH CPABHEHHE 110 aHAJIOTHH.

Inasa 4. Ilepuoouueckuui 3axon u Ilepuoduueckas cucmema xumudeckux snemenmos ], U.
Menoeneesa u cmpoenue amoma (1 wacos)

Crenens okucienus. CpaBHEHHE CTENEHU OKHUCIICHHS M BaJIEHTHOCTU. OmpeneneHue CTENeHH
OKHCJICHUS JJIEMEHTOB B OMHApHBIX coenHeHusax. CocraBieHue Gpopmyn OMHAPHBIX CO-
eIMHEHNH, 00Kl crnocod UX Ha3BaHUH.

buHapHble coeIMHEHHS METaUIOB M HEMETaJUIOB: OKCHJBI, XJIOPUAbI, CyIb(GUIBl U TIp.
CocraBnenue ux Gopmy.

bunHapHbIe COeIMHEHNS] HEMETAIIJIOB: OKCU/IbI, JIETy4Yre BOJOPOJAHBIE COEAMHEHUS, UX COCTaB

u HazBaHus. llpencraBuTenn OKCHUIIOB: BOJA, YIVIGKUCHIBIA Ta3, HEramieHas W3BECTb.
[IpeacraBuTenu J€Ty4uX BOJOPOAHBIX COEIMHEHUN: XJIOPOBOJAOPO] U aMMHUAK.

OcHoBaHus1, X COCTaB M Ha3BaHUs. PacTBopuMocTs ocHOBaHUi B Bojie. [IpeacraBurenu
HIeNI0uei: TUIPOKCHIBI HATPHs, Kanus U Kanblus. [IoHsTHEe 00 HHAUKATOpaX U KaYEeCTBEHHBIX
peaKImsIX.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccuduxarms kucnot. [IpeacraBurens KUCIOT: cepHas,
consiHas, aszorHas. Ilonstme o mkanme kucinoTHoctd (mkana pH). M3menenue okpacku
WHJUKATOPOB.

Coun KaK nNpOU3BOJIHBIE KHCJIOT U OCHOBaHUM, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH coliei

B Bojie. [IpencraBuTenu coneit: xmopu HaTpus, kapOoHat u ¢ocdar kanbius. AMophHBIEC U
KPUCTAJUTMYECKHUE BEIIECTRA.

MexxMonexyspHble B3auMOAeUCTBUS. THUIIBI KPUCTATUIMUYECKUX PELIETOK. 3aBUCUMOCTD

CBOMCTB BEIIIECTB OT THUIIOB KPUCTAJUIMUECKUX PEIIETOK.

YucTele BemecTBa U cMecu. [IpumMeps! KUAKNX, TBEPIABIX U Ta3000pa3HbIX cMeceil. CBoiicTBa
YUCTHIX BeEHIECTB U cMeceil. X cocraB. MaccoBasg U 0o0ObeMHAsA IOJWM KOMIIOHEHTA CMECH.
Pacuertsl, cBsi3aHHBIE C UCMIOJIB30BAHUEM MOHSATHUS «IOJIS».

JMemoncTpanuu. O06pa3isl OKCHIOB, KHCIIOT, OCHOBAHUM U coyieil. Moienn KpUCTAITNIECKUX
pEeIIeTOK XJIOpUaa HaTpHsl, anmasa, okcuja yriepoaa (IV). KucnoTHo-1enodnbie HHIUKATOPHI,



MU3MEHEHHUE UX OKPACKH B PA3JIMYHBIX CpPellax. Y HUBEPCAIBHBIN HHIUKATOP U U3MEHEHUE €T0
OKpacKH B pa3nuHbIX cpenax. [lkama pH.

JlaGopaTopHbie onbIThI. 8. O3HAKOMJICHHE C KOJUIEKIIUEH OKCUIOB. 9. O3HAaKOMIIEHUE CO
cBoiictBamu ammuaka. 10. KauectBennas peaxuus Ha yriaekucibii ra3. 11. Onpenenenue pH
pPacTBOPOB KHUCIIOTHI, 111€7049H U BoJbl. 12. Onpenenenue pH 1MMOHHOTO U S6J104HOTO COKOB Ha
cpese wio10B. 13. O3HakomiieHue ¢ Kojiekuen coneil. 14. O3nakomiieHHUe ¢ KOJUICKIIUEH
BEUICCTB C Pa3HbIM THUIOM KPUCTAJUIMYECKOM pemeTkd. Ms3roroBieHume  mopenen
KPUCTAJUTMYECKUX pemeTok. 15. O3HaKoMIICHHE ¢ 00pa3IiOM TOPHOM ITOPO/IBI.

Inasa 5. Xumuueckas céa3b. OkucaumenbHo-60ccmanosumenvhole peakyuu (16 uacos).
ITonsiTve ABJIEHUH, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOJALIMMHU C BELIECTBOM.

SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJJIMYECKOI'O0 CTPOEHHUS BEIIECTBA IPU MOCTOSHHOM
ero cocraBe, — (¢usndeckue spieHus. duznueckue SBICHUS B XHUMHUU: JUCTUILUIALMS,
KPHUCTAJNTU3aIMs], BEITAPHBAHKE M BO3TOHKA BEIIECTB, (pUIbTpOoBaHUE U LIEHTPUDYTHPOBAHHUE.
SIBneHus1, cBA3aHHBIE C U3MEHEHUEM COCTaBa BEILIECTBA, — XUMUYECKUE peakuuu. [Ipusnaku

U YCIIOBUSl NPOTEKAaHUS XUMHYECKMX peakuui. BblieneHue TemnoTsl M CBETa — peakuuu
ropenus. [TonsTre 00 3K30- ¥ SHAOTEPMHUUECKUX PEAKLIUSAX.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHHSA. 3HAY€HHE UHAECKCOB U
k03 Puurento. CocraBieHUe ypaBHEHUH XUMUYECKUX PEaKIHi.

Pacuetsl o xuMHueckUM ypaBHEHUAM. Perienne 3a1a4 Ha HaX0X/1€HUE KOJIMYECTBA, MAaCChI

w1 o0beMa NPOYKTa PEaKIMU 10 KOJIMYECTBY, Macce WM 00beMy HCXOIHOTrO BellecTBa. Pac-
YEThl C UCIIOJIb30BAaHUEM MOHATHS «H0JIs», KOTJ1a HCXOAHOE BEIIECTBO J1aHO B BUJIE pacTBOpa

C 33JJaHHOM MacCOBOH J10JIEH PACTBOPEHHOI'O BELIECTBA UM COACPKUT ONPEIEICHHYIO JOII0
IIpUMECEH.

Peakuuu pasnoxenus. [IpencrasieHne o CKOpOCTH XMMUYECKUX peakuuid. KatanusaTopsl.
®epmenThl. Peaknuu coennnenus. Karanutuueckrue 1 HeKaTalIUTUYECKUE peakluu, 0OpaTUMbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaJIOB, €r0 MCIIOJIb30BaHUE
JUISL IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKUi MEXy METalJlaMU U KUC-

JIOTaMU, PEaKIIMH BHITECHEHHSI OJHUX METAJUIOB U3 PACTBOPOB UX COJIEHM IPYIrMMH METaJNIaMHU.
Peakuuu oOmena. Peakuuu HeWTpanuzauuu. YClIOBUS NpOTEKaHUs peakuuid oOMeHa B
pacTBopax Jj0 KOHIA.

THuIbI XUMHYECKUX PEaKIMii Ha IPUMEPE CBOMCTB BOABL. PeaKius pa3inoKeHNus1 — IIEKTPOIU3
BOJBI. Peakiuu coeAMHEHNss — B3aUMOJEHCTBUE BOJBI C OKCHIAMU METAJIJIOB U HEMETAIIIIOB.
VYcnoBue B3aMMOEHCTBYS OKCHIOB METAJUIOB M HEMETAJNIOB € BOJOU. [ToHSATHE «THIPOKCHUIBIY.
Peakiumn 3amerieHuss — B3auMoJeicTBUE BOJABI ¢ MeTaliaMH. Peakiuu oOMeHa — THIpOIIN3
BEIIIECTB.

Jemoncrpanuu. [Tpumeps! puznueckux sBieHuil: a) miuasneHue napaduxa; 0) Bo3ronka inona
Wi OEH30MHOW KHCIIOTHI; B) pPAacTBOPEHUE OKpALICHHBIX cojied; T) AUPPYy3us AYMIHUCTHIX
BEIIIECTB C rOpsIei JaMIOYKH HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHUMN: a) TOPEHUe
Marausi, ¢ocdopa; 0) B3aMMOJECUCTBHE COJSHONW KHUCIOTBI C MPaMOPOM WM MEJIOM; B)
nonydyenue ruapokcuaa meau (II); r) pacTBopeHue MoOJydeHHOTO TMAPOKCUIA B KHCIOTaX; 1)
B3aumojeiicteue oxcugaa menu (II) ¢ cepHOM KHCIOTON NpuU HAarpeBaHWUU; €) pPa3IOKEHUE
IIEpMaHraHaTa Kajus; ’K) pa3jokKeHHe MEPOKCHIa BOJOPO/Ia C IOMOIIbIO TUOKCUAA MapraHia u
KaTaja3bl KapToQeis Wi MOPKOBH; 3) B3aUMOJIeHCTBUE pa30aBICHHBIX KUCIOT C METaJlJIaMH.
JlabopaTopHusle onbIThl. 16. [IpokanuBanue Meny B IJIaMEHM CIIUPTOBKU. 17. 3aMmeleHue Meau
B pactBope xsopunaa meau (1) xenezom.

Inasa 6 Ilpakmukym. [Ipocmetiwue onepayuu c sewgecmeom (10 uacos)

1. [IpaBmia TexHUKH O€30MacHOCTH MpU padoTe B XuUMUYeckoM KaOuHete. [Ipuemsl
oOpamieHuss ¢ JabopaTOpHbIM OOOpYJOBaHMEM W HarpeBaTelIbHBIMU TNpubopamu. 2.
HaGnronenuss 3a W3MEHEHHMSIMH, TPOUCXOIAIIMMU C TOpAIMIEH CBEYOHM, W UX OIHCAHUE
(moManrHuM 3KCIepUMEHT). 3. AHAJIU3 MOYBBI U BOJBI (AOMAalIHUN SKcniepuMenT). 4. [Tpu3naku
XUMHYECKUX peakuuil. 5. [IpuroroBineHne pacTtBopa caxapa M pacyeT €ro MaccoBOM JIOIU B
pactBope. 6. oHHBIE peakiuy. 2. YCIOBUS TEUCHHS] XUMHUECKUX pe aKIMi MEeX1y pacTBOpaMH



3JIEKTPOJUTOB 10 KOHIA. 7. CBOMCTBAa KHCIOT, OCHOBaHUM, OKCHUIOB M coiieidl. 8. PemeHue
3KCH€pI/IMCHTaHBHBIX 3ada4.

9 kuacc (2 4 B Hezenro, Bcero 68u4)
Tema 1. OBIIIASL XAPAKTEPUCTUKA XUMHNYECKHUX 3JIEMEHTOB 1
XUMMNYECKHUX PEAKIIUMI. MTEPHOJIUYECKHNM 3AKOH U TEPUOIUYECKASI
CUCTEMA XUMHUYECKHUX JIEMEHTOB /I.U. MEHJIEJIEEBA (5 uacoB)
XapakTeprucTHKa 3JIEMEHTA T10 €ro NoJiokeHuto B [lepuoanueckoil cucreMe XUMHYECKUX
sanemenToB J. . MenpeneeBa. CBONCTBAa OKCHUIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUHU
3JIEKTPOJINTUYECKON JUCCOLMAIIUU U OKUCIIEHUS-BOCCTAHOBIICHHUSL.
[TonsiTHE O IEPEXOHBIX AMeMeHTax. AMMOTEPHOCTh. [ eHeTHUeCKuil psa MepexoqHOro 3Je-
MEHTA.
Ilepnonnueckuil 3akoH u lleproauyeckas cucrema xumudeckux snemenTos J1. . Menneneesa.
XuMHuuecKasi OpraHu3anus )KUBOW U HEKMUBOW MPUPOJbl. XUMUYECKUM COCTaB SApa, MAHTHUH U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHTbl B KJIETKAaX JKUBBIX OpraHusMoB. Makpo- u
MUKPO3JIEMEHTHI.
O06o00mIeHne CBeIeHNH 0 XUMHUECKUX peaknusx. Kinaccupukanus XuMHUECKUX peakiuii o
pa3jMyYHbIM TPU3HAKAM: «UUCIO U COCTaB pEarhpyroIuX U OO0pa3yIolIuXCs BEIIECTBY,
«reroBoi 3 deKT», «HampaBIEHUE», «HU3MEHEHHE CTENEHEH OKHCICHHS DJEMEHTOB,
00pa3yroMX pearupyrore BemecTBay, «(pa3ay, «HMCIONIb30BaHUE KAaTalIu3aTopay.
[TonsiTue 0 CKOpPOCTM XUMHUYECKOW peakiuu. PakTopbl, BIUSIOLUIME Ha CKOPOCTh XMMHUYECKHX
peaknuii. Katanuzarops! u karanu3. MHruOUTOpsl. AHTHOKCHIAHTHI.
Jemouncrpanuu. Paznuunsie popmbl Tabnuusl J. . MenneneeBa. Moaenu aToMOB 3J1EMEHTOB
1—3-ro mepuomoB. Moaens cTpoeHus 3eMHOro Imapa (TONEepeuHbll pa3pes). 3aBUCUMOCTD
CKOPOCTH XMMMYECKOH peaklMH OT MPHUPOJbl PEarupyroluX BELIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PeaklUy OT KOHIEHTPALMHU pearupyrolnX BeIECTB. 3aBUCUMOCTb CKOPOCTH XUMHU-
YECKOM PeaKiuu OT TUIOMIAJN COMMPUKOCHOBEHUS PEAarupyroIuX BEMIECTB («KUIISIIHI CIION»).
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEPATypbl pearupyrolux BemecTs. I 'omo-
TeHHBIN U reTeporeHHbli kaTanusbl. DepmeHTaTuBHBIN KaTanu3. UHrubuposanue.
JlabopaTopHusle onbIThI. 1. [lonydyeHne ruipokcuia HMHKA U UCCIEN0BaHUE €TI0 CBONCTB. 2.
MonenupoBanre mnocTpoeHus llepuoanmdeckoid cUCTEMbl XHUMUYECKHX odnemeHtoB /[l M.
MenneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cyinbdara meau (II). 4. 3aBucumoctsb
CKOPOCTHM XHMHYECKOM peakuud OT TMPUPOABl PEArupyroluxX BEIIeCTB Ha IpUMeEpe
B3aMMOJEHCTBUS KHCIOT C METallaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON pPEaKLIHU OT
KOHIEHTPAllUd pPEarupyrolux BELIeCTB Ha MIpHUMEpPEe B3aUMOAECUCTBUS ILMHKA C COJSIHOU
KHCJIOTOHN pa3IN4YHON KOHLIEHTPALUH.
6. 3aBHCUMOCTb CKOPOCTH XMMHYECKON PEAaKIIMK OT IJIOLAAN COIPUKOCHOBEHMSI pEAarHPYIOINX
BellecTB. 7. MojaenupoBaHUE «KHUIALIETO Cil0s». 8. 3aBUCHMOCTh CKOPOCTH XUMHYECKON
peakuuy OT TEMIIEPATyphl PEarupyroLINX BEIECTB HAa IMPUMEPE B3aUMOACUCTBHS OKCHIA MEIH
(I) ¢ pactBopoM cepHOW KHCIOTBHI pa3iauuHOM TemmepaTyphl. 9. PasnoikeHue nepokcuia
BOJIOpoZia ¢ momomisio okcuaa mapranma (IV) um karamasel. 10. OOHapykeHue Karanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJENHCTBUS KUCIOT C METajllaMu
YPOTPOIIMHOM.
TEMA 1. METAJLJIBI (10 wacos)
[Tonoxxenue meranmnoB B Ilepuoguueckoit cucteMe xuMuueckux aneMeHToB /. 1. Menneneena.
Mertannuueckas KpucTalsinyecKas penieTka 1 MeTajinyeckas XuMudeckas cBsizb. O01mue
¢u3nueckue cpoiictBa MeraiioB. CriiaBbl, UX CBOMCTBAa M 3HadeHHWE. XMMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBUTENIEH, a TAKKE B CBETE UX MOJIOKEHHS B JIEKTPOXUMUYECKOM PSITY
HanpspkeHui MetanioB. Kopposus MeTamioB U ciocoOsl 60pb0bI ¢ Hell. MeTauibl B IPUPO/IE.
O61ure crnocoObl UX MOTYyYEHUS.
OO0mas XxapakTepHCTHKA IIEJOYHBIX MeTaNI0B. Meramibl B npupone. O0mme crnocodbl ux
nonydenusi. Ctpoenne atoMmoB. lllenoyHbie MeTamisl — MPOCThIE BenlecTBa. BaxkHeime



COCIMHEHUS ILEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHUIBI U COJHU (XJOPHUIIbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA M TMPUMEHEHHE B HApOJHOM Xxo3sicTBe. KamuiitHbie
ya0OpeHUsI.

OO0masi xapakTepucTUKa 3JeMeHTOB rJjaBHoil moarpynnsl II rpynmbi. CTpoeHue aToMoB.
[lenoyHO3eMeNbHbIE METaIbl — MPOCThIE BellleCcTBa. BaxkHelme coeAMHEHNS IIEJI0YHO-
3eMENbHBIX METAJJIOB — OKCHJIbI, THAPOKCUABI M COJH (XJIOPHUIbI, KapOOHATBI, HUTPATHI,
cynbdatsl, hocharhl), UX CBOMCTBA U MPUMEHEHHUE B HAPOIHOM XO035HCTBE.

Amromunuii. Ctpoenne aroma, GpU3NYecKre 1 XUMHUYECKUE CBOMCTBA POCTOTO BELIECTBA.
CoeaunHeHus aTIOMUHUS — OKCHJT M TUAPOKCUT, UX aMPOTepHbIN XapakTep. BaxHeiiue conu
amomuHus. [IpuMeHeHne aqlOMUHUS U €r0 COSAMHEHUH.

XKenezo. Crpoenue aroma, ¢GU3NUECKHE M XUMHUECKHE CBONCTBA IPOCTOrO BEIIECTBA.
I'enernueckue psaapl Fe2+wu Fe3+. Baxueimme coiu kene3a. 3HAYCHUE XKeje3a M €ro
COCIMHEHU N

JUTSL IPUPOABI M HAPOJTHOTO XO3SHUCTBA.

JemoncTpanuu. OOpasibl MIETOYHBIX U IIEI0YHO3EMENbHBIX MeTaJlI0B. OOpas3iibl CIJIaBOB.
BzaumopeiictBue HaTpus, JTUTUS U KaublMs ¢ BoAoW. B3ammonelicTBUe HATpUS U MarHusi ¢
KuciaoposroM. BzaumopnelictBue MmetauioB ¢ Hemertauilamu. IlonydyeHue THMIpOKCHIIOB
xenesa (1) u

().

JlaGopaTtopHble onbIThl. 12. B3anumoaeicTBre pacTBOPOB KUCIIOT U COJIeH ¢ MeTaiiaMu. 13.
O3nakomieHue ¢ pyaamu skenesza. 14. OkpammBaHue MJIaMEHU COJISIMU IIEJIOYHBIX METAJUIOB.
15.B3aumogpeiictBue Kanbius ¢ Bogoi. 16. IlomyueHue rupokcuaa KaiblUs U UCCIEIOBAHUE
ero cpoiictB. 17. IlomydyeHue ruapokcuja allOMHHHS M HCCIEAOBAaHHWE €ro CBOMCTB. 18.
BzaumopeiictBue xene3a ¢ constHon kucnoto. 19. [Monydenue ruapoxcunos xenesa (II) u (I11)
Y U3Y4YCHHUE UX CBOWCTB.

TEMA 3. HEMETAJLJDbI (25 gacos)

OO611as XxapakTepuCTHKa HEMETAJIOB: ToJlokeHue B [lepnoanueckoil cucreMe XUMHUYECKUX
snemeHToB Jl. 1. MeneneeBa, 0COOEHHOCTH CTPOEHUS AaTOMOB, 3JIEKTPOOTpULIATETHLHOCTH (D0)
KaK Mepa «HeMEeTAIITUYHOCTHY, pal D0. Kpucramiueckoe CTpoeHHE HEMETAIIJIOB — MPOCTHIX
BelecTB. Aiorponusi. Pusnueckue CBOWCTBA HeMETaioB. OTHOCHUTENBHOCTh MOHSATUN
«METaI» U «HEMETAJLD.

Boaopoa. Ilonoxenue Bogopoaa B [lepuoanueckon cucreMe XuMHIeCKux aemMeHToB Jl. U.
MengeneeBa. CTpoeHue atoma 1 MOJIEKyJbl. @U3NYECKUEe U XUMUYECKHE CBOMCTBA BOJIOPOAA,
€ro MOJyYeHUE U IPUMEHEHHUE.

Bopa. Ctpoenue monekyinbl. BogoponHas xumuueckas cBsa3b. Ousnueckue cBOCTBa BOJIBI.
AHomanuu cBoicTB BOJbL. ['uapodunbabie U TuApodoOHbIe BeleCcTBAa. XUMHUECKHUE CBOMCTBA
Bobl. KpyroBopor Bozabl B mpupoje. Bomoouucrtka. Aspanus Bozbl. BbITOBbIE (QHIBTPHI
MuHepanbHbie BOJbI. JucTuimnpoBanHas BoJia, €€ MOJy4eHHE U IPUMEHEHHE.

Oo0mas xapakrepucTtuka rajoreHoB. CtpoeHue aromoB. [IpocTeie BellecTBa U OCHOBHbBIE
COEJMHEHUs TaloreHoB, WX cBoiicTBa. Kparkue cBeneHust o xijope, Opome, ¢Tope u ifoze.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJTHOM XO35HCTBE.

Cepa. CtpoeHue aToma, aljoTpOIHs, CBOMCTBA M TPUMEHEHHE poMOnYecKoit cepbl. OKCUIbI
cepsl (IV) u (VI), ux monydenue, cBoiictBa u npuMeHeHue. CepHasi KUCIIOTa B €€ COJIH, UX
IIPUMEHEHNE B HAPOAHOM X03siicTBE. [[pON3BOACTBO CEPHOM KUCIOTHI.

A3zot. CTpoeHue aToma 1 MOJIEKYJIbl, CBOMCTBA MIPOCTOT0 BelllecTBa. AMMHUAK, CTPOCHHUE,
CBOMCTBA, NOJIy4eHue U npuMeHeHue. Coiu aMMOHUS, UX CBOMCTBA U puMeHeHue. OKCUIbI
azora (II) m (IV). A3oTHas KucjoTa, €€ CBOWCTBA W NpPUMEHEHWE. HUTpaTbl M HUTPHUTHI,
npobemMa ux coJiepKaHus B CETbCKOXO03HCTBEHHON MPOAYKIIMH. A30THbIE YI0OpEHHUS.
®ocdop. CtpoeHne artoma, aIoTponus, CBoilcTBa Oenoro u KpacHoro ¢ocdopa, ux
npuMeHenne. OcHOBHblE coenuHeHHs: okcua (ocdopa (V) u oprtodochopHas Kuciorta,
docdarel. DochopHbIC YIOOpEHUSI.

Yraepoa. CtpoeHue aroma, aluIOTpOINHsl, CBOWCTBA MoaAnuKanuii, mpuMeneHue. OKCuabI
yraepona (I 1) u (IV), ux cBolictBa u npumenenue. KapOoHaThI: KaJIBIUT, COAQ, MTOTAII, UX



3HAYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemunii. CTpoenue aroma, KpUCTaNIMYECKUI KPEMHUM, €r0 CBOWCTBA U IIPUMEHEHUE.

Oxkcua kpemuust (IV), ero mpupoaasie pasHoBUAHOCTU. CHIIMKAThL. 3HAYEHHE COSAMHEHUIN
KPEMHHUS B )KMBOM U HEKUBOU ITpupoJe. IIoHsITHE 0 CUIMKAaTHON IIPOMBILIUIEHHOCTH.
JemouncTpanun. OOpasiipl raloreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HATpUEeM, C AIIOMHHUEM. BbITeCHeHHEe XJopoM Opoma WM #ojga M3 PacTBOPOB HMX COJICH.
B3aumopeiicTBue ceppl € MeTaulamMHM, BOJOPOAOM U  KUcCIOpoaoM. BsammopeictBue
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Melblo. [lornomenue yriieM pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccranoBienue menu u3 ee okcunpa yrieM. OOpasibl OPUPOJIHBIX COSAMHEHUMN
xJjopa, cepsl, ocdopa, yriepona, kpemHuss. O6pasubl BaXHEHIINX AJI1 HAPOJHOTO XO34KCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHKH, [IEMEHTA.
JlaGoparopuble onbIThbl. 20. Ilonyyenue um pacno3naBanue Bojopona. 21. MccnemoBanue
IIOBEPXHOCTHOTO HAaTSDKEHMsI BoAbl. 22. PacTBOopeHHe NepMaHraHara Kajiusi WIM MEIHOIO
kynopoca B Boze. 23. I'maparanust o6e3BoxkeHHOTO cyiabdara menu (II). 24. Msrorosnenue
TUTICOBOTO  oTmeyaTka. 25. O3HakoMJIEHHE ¢ KOJUIGKIIMEH OBITOBBIX (PHIBTPOB. 26.
O3HakoMJIEHHUE C COCTaBOM MHHEpaibHOM BOJbI. 27. KauecTBeHHas peakuMs HAa TaJIOreHU]-
nonbl. 28. Ilonmydyenue u pacrno3HaBaHue kuciaopoga. 29. 'opeHue cepbl Ha BO3AYyXE U B
kucnopoze. 30. CBoiicTBa pa3daBneHHOM cepHOii KUCIOTHL. 31. M3yuenue cBoiicTB ammuaka. 32.
PacniosnaBanue coneit ammonusi. 33.CBoiicTBa pa30aBiIe€HHON a30THOM KHCIOTHL. 34.
BzaunmopeiicTBie KOHIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menwio. 35. 'openue ¢ocdopa Ha
BO31yXxe W B kuciopojne. 36. PacnoznaBanue ¢ocdaron. 37. 'operne yras B kuciopoze. 38.
[lonyyenue  yroapHOM  KHCIOTBI M u3ydeHue ee  cBoiictB.  39.  Ilepexon
kapOoHartoB 6 TuapokapOonatel. 40. Pasnmoxxenme runpokapOonara Hatpus. 41. Ilomydenue
KPEMHEBOU KUCJIOTHI M U3YUYEHUE €€ CBOWCTB.

TEMA 4. TIPAKTUKYM 2. CBOMCTBA COEIMHEHN HEMETAJLJIOB (5 uacos)
1.Pemenue skciepuMeHTANIbHBIX 3a1a4 110 Teme «Iloarpynmna ramorenosy. 2. Pemienue
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme «lloarpynmna kucnopoaa». 3. Pemenue
AKCIIEPUMEHTAIbHBIX 33a4 1o TeMe «lloarpymnna azoray». 4. Pemienne skcriepruMeHTalbHbIX
3aaa4 o teme «lloarpynna yriepoaa». 5. [lonyuenue, cobupanue u pac mo3HaBaHUE Ta30B.
TEMA 5. OBOIIIEHUE 3HAHUHM 11O XUMHUHU 3A KYPC OCHOBHOM IIKO.JIBI.
MOJI'OTOBKA K TOCYJIAPCTBEHHOM UTOI'OBOM ATTECTAIIUM (19 uacos)
Ilepuoanueckuii 3axkoH u Ilepuoguueckas cucremMa xumudeckux annemeHTos 1. . Menneneena.
@®u3nyeckuil CMBICT TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB Iepuoja M TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB AJIEMEHTOB M MX COEIMHEHMI B MEpHOJAX U Tpynmnax B
cBeTe

MIPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue lleproauyeckoro 3akoHa.

Buapl XuMHU4YecKux CBA3EH M THIBI KPUCTAJUTMYECKUX PEIIETOK. B3aMOCBsI3bh CTpOEHUS U
CBOMCTB BEILIECTB.

Knaccudukanus XuMUYECKMX peakUuid 10 pasIMyHbIM NpHU3HaKaM (YHUCIO M COCTaB
pearupyromux U 00pa3yroIuxcs BEIIeCTB; HaJM4KUe TPaHUIlbl pa3aena (a3; TernaoBoi AP heKT;
U3MEHEHHE CTeNeHeW OKHMCIeHUS AaTOMOB; WCIIOJIb30BAHME KaTajau3aTopa; HalpaBlieHHe
NPOTEKAHNUSA).

CKopoCTh XMMHUECKUX peakluil v (hakTopbl, BIUsOmKe Ha Hee. OOpaTUMOCTh XMMHUECKUX pe-
aKIUH U cocOOBI CMEIEHHUS] XUMUYECKOT'O PAaBHOBECHSI.

[IpocTeie M cloXHBIE BemleCTBA. MeTalibl U HEMeTaUlbl. | €HeTHYecKue psabl MeTasia,
HEMeTajula M nepexogHoro Meramia. OKCUObl M THAPOKCHUIBI (OCHOBAaHMS, KHCIIOTHI,
amdorepHbie TuAPOKCcHBI), Colu, MX COCTaB, KJIacCU(UKAIUA U 00IINe XUMHUIECKHNE CBONCTBA
B CBETE TEOPHUH IEKTPOIUTUYECKOMN TUCCOLUALINN.



TEMATHUYECKOE IINTAHUPOBAHMUME JUIA 8 KIIACCA

Ne
n/n

HaumeHoBaHue pa3sjaesa
NporpamMmsbl, TeMa

Yacsl
y4eOHOro
BpeMeHH

BocnurateabHBII NOTEHIINAJ
ypoka

I'nmaBa 1. HavanpHbie moHIATUI 1
3aKOHBI XUMHUHU
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- XapaKTepU30BaTh METO/IbI
W3y4YeHUs XuMuu (HaOJIIOICHHE,
AKCIIEPUMEHT, U3MEPEHHUE,
MOJICJINPOBAHME) U UX POJIb B
[I0O3HAHUHU MHpPA BEIIECTB U
peaKIuii;

- IOHUMAaTh MaT€pPHAJIbHOE
€IMHCTBO BEILECTB IPUPOJIBI,
[I03HABAEMOCTHU 3aKOHOB IPUPO/IBI
Ha IIPUMEpE U3yYCHUS
XUMUYECKUX SIBICHUH (peaKiuii);
PopMHupOBaHHE IKOJTOTHYCCKHX
3HAHMI:

3HATH/IIOHNMATH:

- pPOJIb XUMHUHU B COBPEMEHHOM
MUpE sl OCO3HAHUS
MI0JIO)KUTEIBHOTO U
OTPHULATEIILHOTO BO3IECUCTBUSA €€
Ha IPUPOJLY U KU3Hb YEJIOBEKA;

- IpaBUJIa TEXHUKU OE€30I1aCHOCTH
Ipu padboTe ¢ XUMUYECKUMHU
BEIIECTBAaMH U 000pYJJOBAHUEM C
1eb0 OPMUPOBAHUS OEPEHKHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
3JI0pPOBBIO OKPYXKAIOIIHX;
®opmupoBanue
NATPUOTHYECKOT0 BOCIIMTAHMSA:
- 3HaTH/MOHUMATH POJIb
OTEUYECTBEHHBIX YUEHBIX B
CTaHOBJIEHUM Hayku xumuu (M.B.
Jlomonocos, JI.1. Mennenees).

I'nmaBa 2. Baxneimue
MIPEICTaBUTENIN HEOPTaHUUECKUX
BeniecTB. KonnuecTBeHHbIE
OTHOIIECHHUS B XUMHH.

(c ucmonp30BaHNEM 000PYAOBAHUS
uentpa TP - Lludponas nabopatopus
10 XUMHH)
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®opMHupOBaHHE IKOJTOTHYECKHX
3HAHMM:

3HATH/TIOHUMATD:

- Oco3HaBaTh HEOOXOIUMOCTE
Pa3yMHOT'O UCIIOJIb30BaHUS
BEIIIECTB MPU U3YICHUHU
MIPUMEHEHHUS KUCIOPO/Ia,
BOJIOpOa, YTJIEKUCIIOTO ra3a,
MPEeACTaBUTENEH KIacCOB KUCIOT,
COJIEN B MTPOMBIIIIECHHOCTH U
TOBCEJIHEBHOMN KU3HU YEJIOBEKa;

- XapakTepHu30BaTh POJb BOJIBI B
MIPOMBILIIIEHHOCTH, CETbCKOM
XO03SMCTBE, MOBCEIHEBHOM KHU3HHU
YeJIOBEKa U OIpeesIeHHE
HWCTOYHUKOB 3arpsI3HEHUS] BOJIHBIX
pecypcoB [Ipumopckoro kpasi;
3HATH/IOHUMATH/YMETh




onpeaeTh:

- OHpe,[[eJIHTI: MPUHAJJIC)KHOCTD
BEIIECTB K OIpeaeIEHHBIM
KJIacCaM U UX JACUCTBUS Ha
OpraHu3M YeJI0BEKa;

- Pemars 3agauu ¢
HKOJIOTUYECKUM COZAEPIKaHUEM;

- IpaBUJIa TEXHUKU OE30MaCHOCTH
IIPU BBINOJIHEHUH IPAKTUYECKUX
paboTt ¢ nenpo GOpMHUPOBAHUS
Oepe’KHOr0 OTHOLIEHUSI K CBOEMY
3JI0POBBIO U 37I0POBBIO
OKpY’KaroIIUX.

I'nmaBa 3. OcHOBHBIE KJ1aCCBI
HEOPraHUYECKUX COCIUHEHUN
(c ucmomp30BaHMEM 000PYAOBaHUS

nentpa TP - [ludposas nabopatopus

10 XUMUH)

11

®opMupoBaHHE HAYYHOI'O
MHMPOBO33pEHus:
3HaTh/MOHUMATB/YyMeTh
onpeeNsTh:

- MaTepUAILHOE €JUHCTBO
BEIIECTB MPUPOJII TyTEM
WUTIOCTPUPOBAHUS TEHETUYECKON
B3aMMOCBSI3U MEX/y BEIIECTBAMU
(mpocToe BEIecCTBO-0OKCH/I-
THJIPOKCH/]T -COJIb)
®opMupoBaHUe IKOJTOTHYECKHX
3HAHUIL:
3HaTB/MOHUMATB/YyMeTh
ONnpenesATh.

- Kputnuecku oneHuBaTh
MH(OPMALIHIO O BEIIECTBAX,
HCIOJIb3YEMBIX B OBITY;
BO3JEHCTBUE XUMUYECKUX
BELIECTB Ha OpPraHU3M YEeJIOBEKa U
pUPOY, TpaBuiia 0€30MaCHOTO
oOpanieHus: ¢ XUMHYECKUMHU
BELIECTBAMUY;

®opMupoBaHue MOTHBAIIUH
Y4eOHOM JesiTeJIbHOCTH:

- @OpMHUpPOBAaHHE YCTOMYHMBOIO
M03HABATEIBHOIO HHTEpeca,
J0003HATETFHOCTH B M3YYEHHH
MUpa BELIECTB MYTEM MOJTy4eHUs
JONOJTHUTENBHON HH(pOpMAIMK U3
Pa3IMYHBIX HCTOYHUKOB O
3HAYEHUH OTAEIBHBIX
Mpe/ICTaBUTENe HEOPraHUYECKUX
COCIMHEHU.

I'nasa 4. Ilepuoanyeckuii 3aK0H 1
[Tepuonuueckas cucrema
XAUMHUYECKUX djiemMeHToB 1. 1.
MeneneeBa u CTpoeHUE aToMa

dopmupoBaHue
NATPHOTHYECKOI0 BOCIIMTAHMSA:
3HaTB/MOHUMATH/YMeETh
onpenessTh:

- ICTOPHIO Pa3BUTHS yUEHUS 00
aTomax. Bknan poccuiickux
YYEHBIX B OTKPBITUE CTPOCHHUS




aToMma.
®opMHUpPOBaHHE HAYYHOI'O
MHPOBO33pPCHHSA:
3HaTB/MOHNMATB/YyMeTh
OIpeesATh!

- PackpbITie Hay4yHOTO U
MHUPOBO33PEHUYECKOr0 3HAaYCHUS
NIEPUOANYECKOr0 3aKOHA U
MEPUOJUYECKON CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB

J. . Menpneneena.

I'nmaBa 5. Xumnueckast CBS3b.
OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE
peakmuu

10

®opMHUpPOBaHME HAYYHOI'O
MHMPOBO33pEHHS:
3HATH/IOHUMATH/YMETh
onpeesfTh:

- IPUYMHHO-CJIEACTBEHHBIE CBS3H
MEXJly CTPOCHHEM aToMa,
XUMHUYECKOH CBSA3BIO, TUTIOM
KPUCTAJUIMYECKON PELIETKH
CBOMCTBaMH XMMHUYECKHUX
COCIMHEHHI;

- 3HQYE€HHE OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM,
IIPOTEKAIOIIUX B IPUPOAE,
HCII0JIb3YEMBIX B IIOBCEIHEBHOM
KU3HU YEJIOBEKA.

TEMATHYECKOE IINTAHUPOBAHMUME JUUIA 9 KITIACCA

Ne
n/n

HaumenoBanue pasjgeia
NMporpamMmsbl, Tema

Yacobl
y4eOHOro
BpeMeHH

BocnurareabHbIH MOTEHIIAAJ
ypoOKa

I'nmaBa 1.00001eHEe 3HAHUN 110
Kypcy 8 kiacca. XUMUYECKHE
peaxIuu.

5

I'maBa 2.XuMudeckue peakiiuy B
pacTBopax

(c ucrnonb3oBaHuEM 000pPYIOBAHUS
nentpa TP - lludposas madoparopus
10 XUMHH)

10

®opMHUpOBaHHE HAYYHOIO
MHPOBO33PEHUS:
3HaTh/MOHUMATH/YyMeETh
onpeneasTh!

- HACTOPHIO CTAHOBJICHUS
XMMHYECKON HAyKH, €€ OCHOBHBIX
MTOHATUH, IEPUOINYECKOTO 3aKOHA
KaK OJIHOTO U3 BaKHEHIINX
3aKOHOB IIPUPOJBL;

- XMMUYECKYI0 OpTraHU3aLHIo
YKUBOHM M HEKMBOM MPUPOJIBI;

- MaT€pUAIBLHOE €IUHCTBO
BEILIECTB MTPUPOJIBI yTEM
COCTAaBJICHMS TEHETUYECKUX PSAIOB
MeTaJuIa, MePEXOTHOTO MIEMEHTA,
HEMETaIA.

®opMHUpPOBaHHE IKOHOMHYECKUX
3HAHMH:
3HAaTH/IOHUMATH/YMETh
onpeneafTh!

- BIIMSIHUE YCIIOBUU HA CKOPOCTH
XUMHYECKUX PEAKIUI




(BO3MOXKHOCTB YIIPABIICHHSI
XUMHYECKUMHU MTPOIECCAaMH Ha
MIPOM3BOJICTBE).

I'naBa 3. Hemerasmibl u ux
COEIMHEHUS (C MCIIOJIb30BaHHEM
obopynoBanus nieHTpa TP - Habop
OI'D o XUMHUH)

25

®opMupoBaHUE HAYYHOI'O
MHPOBO33pPCHHSA:
3HaTB/MOHNMATB/YyMeTh
YCTAaHABJIMBATD:

- IPUYUHHO-CJIEICTBEHHBIE CBSI3U
MEXy CTPOCHHEM aTOMa,
XUMHYECKOU CBSA3BIO, THIIOM
KPUCTAJTINYECKON PEIIETKU
HEMETAJIJIOB U UX COCAUHEHUH, X
(GbU3NYECKUMU U XMMUYECKUMHU
CBOMCTBaMH;

- MaTepuajbHOE €AUHCTBO
BELIECTB NPUPOJIbI IyTEM
COCTaBJICHHSI TEHETUYECKUX PSIIOB
HEMETAaJIJIOB.

®opmMupoBaHue
NATPHMOTHYECKOT0 BOCIIMTAHMSA
3HaTh/IOHNMATB/yMeTh
onpeesfTh:

- pOJb POCCUMCKUX YYEHBIX B
pPa3BUTHUH XMMHUYECKOHN HAYKU;
dopmupoBaHue
BAJ1€0JIOTHYECKUX 3HAHUM:
3HaTB/MOHNMATB/yMeTh
onpeeysTh:

- OMOJIOIMYECKYIO POJIb
HEMETAJIJIOB JIsl OPraHU3MOB;

- OCHOBBI 3/JOPOBOTO 0Opa3za
KU3HU.

dopmupoBaHHe
IKOHOMMYECKHX 3HAHUM:
3HaTh/MOHNMATB/yMeTh
onpeeysTh:

- IPOU3BOJICTBO CEPHOU KHCIIOTHI
(BBIOOp CBIPBS, HAYUHbIE
MIPUHIUIIBI IPOU3BOJICTBA),
CHJIMKaTHOM MPOMBILIUIEHHOCTHIO;
®opMHupoBaHUeE IKOJTOTHYECCKHX
3HAHMIA:
3HaTB/MOHUMATB/yMeTh
onpenessTh:

- IpaBUJIa TEXHUKH 0€30MacHOCTH
IIPY BBINIOJIHEHUH NMPAKTUYECKUX
paboT ¢ uenbo GOpMUPOBAHUS
Oepe’KHOr0 OTHOLICHHS K CBOEMY
3JI0POBBIO U 3/I0POBBIO
OKpY’KaOILUX.

- MpOOJIEMBI OXPaHbI
OKPY’KaIOILEH Cpebl, CBA3aHHBIX C
XUMHYECKHM ITPOU3BOJCTBOM.




- IpaBuUJIa MOBEACHUS B
qpe3BBIqaﬁHBIX CUTyaluiXx,
CBSI3aHHBIX C BO3/ICIICTBHEM
Pa3JINUHBIX BCUICCTB
(yrapHoro rasa, coeJuHEHH
a30Ta, Cephl).

I';maBa 4. MeTtajutsl 1 UX COETUHEHUS
(c ucronbp3oBaHUEM 000pPYIOBAHUS
uenrpa TP - Ha6op OI'D mo xumun)

17

®opMUpPOBaHHE HAYYHOI'O
MMPOBO33pEHHS:
3HATH/IOHUMATH/YMETh
onpenessTh:

- IPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXJly CTPOCHHEM aTOMa,
XUMHUYECKOH CBSI3bIO, TUTIOM
KPUCTAJUIMYECKON PELIETKU
METAJIJIOB U UX COSAMHEHUMN, UX
(U3HYECKUMU U XUMUICCKUMU
CBOMCTBaMH.

- OOBACHATH MaTepUANTBHOE
€IMHCTBO BEIIECTB MPUPOJIbI
IIyTEM COCTaBJICHUS T€HETUYECKUX
PSAI0B METAILJIOB.
®opmupoBaHue
NATPUOTHYECKOT0 BOCTIUTAHUS:
3HaTh/MOHUMATH

- POJIb POCCHICKUX YUEHBIX B
pa3BUTHUU METAJLTYPrUu.
®opmupoBanue
BAJ1€0JIOTHYeCKUX 3HAHUM:
3HaTh/MIOHUMATH!

- 3HaU€HUE METAJUIOB ISl JKUBBIX
OpPraHHU3MOB;

- OCHOBBI 37J0pOBOTO 00paza
KU3HH;

®opMupoBaHUEe IKOHOMHYECKUX
3HAHUM:
3HaTh/MOHUMATH/YyMeETh
OnpenesATh.

- HaxXOXJICHHE METaJJIOB B
MpUpPOJIE, BUAAX METAJUTYPIrHH,
paloHaIbHOM UCIOJIB30BaHUU
METAJUIOB, O CIIOCO0AX 3aIUTHI
METAJIJIOB OT KOPPO3HH.

- pemarTh 3aJa4M C
IIPOU3BOJICTBEHHBIM
CoJIep>KaHUEM.

®opMHupoBaHUeE IKOJTOTHYECCKHX
3HAHUIML:
3HaTB/MOHNMATB/yMeTh
NPUMEHSATh!

- IpaBUJIa TEXHUKHU 0€30MacHOCTH
MIPU BBITIOJHEHUH MPAKTUYECKUX
paboT ¢ 1enabo GOopMHUPOBAHUS
O6epeXKHOr0 OTHOIICHUS K CBOEMY




3JI0POBBIO U 3JJ0POBBIO
OKpY>KaOILUX.

- IpOOJIEMBI OXpaHbI
OKPY’KaIOIEH Cpebl, CBA3aHHBIX C
XUMHUYECKHM ITPOU3BOJICTBOM.

XuMHSA ¥ OKpYXKarolas cpeaa

O06o001IeHne 3HaHUH IO XUMUU 32
KypC OCHOBHOM 1Kokl [ToaroroBka
Kk OI'D (¢ ucnonb3oBaHUEM
obopynoBanus nenrpa TP - Habop
OI'D o XuMuH)

®opMupoBaHUEe HPABCTBEHHOI0
BOCIIUTAHHSA:
3HaTB/MOHNMATB/YyMeTh
OIpeesATh!

- COLIMAJIBHYIO 3HAYMMOCTH U
cojiepkanue npodeccuii,
CBSA3aHHBIX C XUMUEH.
PopMHpPOBaAHHE IKOJTOTHYECCKHX
¥ DKOHOMMYECKHMX 3HAHUI:
3HaTh/IOHNMATB/yMeTh
onpeesfTh:

- OTBETCTBEHHOCTb 33 IPUMEHEHUE
ITOJIyYEHHBIX 3HAHUN U YMEHH,
ITO3UTUBHON POJIM XUMUU B )KU3HU
COBPEMEHHOTO OOIIECTBA,
HE00XO0IMMOCTH XUMHUYECKU
IPaMOTHOI'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U OKPYKAIOILEH CPELE;
- pelarhb 3a/1a4u C
AKOJIOTMUECKUM COJIEPIKaHUEM;

- pemars 3aJa4u ¢
IIPOU3BOJICTBEHHBIM
COJIEP/KAHUEM.

Peszepn




