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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamMma 1o XuMuu JJisi 00y4arOUUXCs C 3aJePKKOU ICUXUUYECKOTO
pasButusa (mamee — 3[IP) Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHMs COCTaBJIICHA B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
ocHOBHOTO obmiero oopaszoBanus (IIpuka3 Munnpocsemnienuss Poccun ot 31.05.2021 r.
No 287, 3apeructpupoBan MunuctepcTBoM IoctHiuu Poccuiickoirt ®eneparuun
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHO# aganTUPOBAHHON
OCHOBHOM  00pa30oBaTeIbHOM  MPOrpaMMOl  OCHOBHOIO  00IIero  0Opa3oBaHUS
oOyyJaronmxcs ¢ 3aJep>KKOM MCUXUYECKOro pa3BuTus (ogoOpeHHoi pemenrnem @YMO
no obmiemy obpazoBanuio (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (nanee — [TAOOII
OOO 3I1P), IlpumepHoii paboueit mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (0a30BbIli ypoBeHB), [IpumepHOl mporpaMMoil BOCIHMTAHHS OOYy4aroUIUXCs
IpU TOJTYYEHUH OCHOBHOTO OOIIero oOpa3oBaHHs, C Y4€TOM PACIPEICICHHBIX TI0
KjlaccaM  MpoBepsieMbIX  TpeOOBaHWWA K  pe3yJbTaTaM  OCBOEHHS  OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl OCHOBHOrO o00IIero oOpa3oBaHUs U DJIEMEHTOB
COJIeprKaHus, TIPEJICTABICHHBIX B Y HUBEpCATbHOM Koau(pukaTope mo xumuu, Kornenmum
npenojilaBanusi y4eOHOro npeameTa « XUuMHs», B 00pa3oBaTesibHbIX opraHuzanusx Pd,
peanu3yIIMX OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

OO01as xapakTepucTUKa y4eOHOro npeamera « XuMHs»

YueOHplii  mpeaMeT — «XUMHA»  BXOAUT B TOPEIMETHYIO  00JacTh
«EcrecTBeHHOHAy4HbIE TPEAMETHY. B cHCTeME eCTEeCTBEHHOHAYYHOTO OO0pa3oBaHUs
XUMUS KaK y4eOHBIN MpeIMeT 3aHMMaeT BaXXHOE MECTO B MTO3HAHUU 3aKOHOB MPUPOIHI,
dbopMUpPOBaHUM HAyYHOW KapTUHBI MHUpPA, CO3JaHWU OCHOBBl XMMHUUYECKUX 3HAHUH,
HEOOXOUMBIX JIJIsi TTOBCETHEBHON JKM3HU, HABBIKOB 37I0POBOTO M 0E30MacHOTO s
yelloBeKa W OKpyXKarolled ero cpeisl oOpa3a >KM3HM, a TakKe B BOCIHUTAHUU
DKOJIOTUYECKOH KYJIbTYpHI.

YcnemHocTh M3yd4eHUsT XUMHHM CBSi3aHA C OBJIAJEHHEM XHUMHUYECKUM SI3BIKOM,
coOmo/lenneM TpaBuil  Oe30MacHOM paboOThl TIPU  BBIMOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIICHHBIX CBS3€H XMMHUU C JAPYTUMU IPEAMETaMU
LIKOJIBHOTO Kypca.

[Tporpamma BKJIIOYAET B c€0s1 OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUHU.
['maBHOM Maeel mporpaMMmbl SIBJISIETCS cO3JjaHue 0a30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XUMWH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYUAIOIIMXCS U HX
0COOBIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B conmepxaHun 1aHHOTO Kypca IpeACTaBIECHbl OCHOBOIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIONIME H3YYEHHE COCTaBa M CTPOEHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHMS, IPOTHO3UPOBAHME CBOMCTB BELIECTB,
MCCIIEIOBAaHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALICHUN U ITyTE€W yIIPaBICHUS UMU
B LIEJISIX MTOJIYYEHUS BEIIECTB U MATEPUAJIOB.

TeopeTndyeckyr0 OCHOBY M3YUYEHHsI HEOPTAaHWUYECKOM XMMHUHU COCTAaBJISET aTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon JI.M1. MenaeneeBa ¢ KpaTKuMu



CBEJICHUSIMU O CTPOCHHUM aToma, BUJAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEaKIIHil.

B u3yueHuu Kypca 3HauMTeNbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MPOBEJICHUIO TPAKTUYECKUX U JIa0OpaTOpPHBIX pabOT, OMNHUCAHUIO PE3YJIbTATOB
YYEHUYECKOTO SKCIEPUMEHTa, COOIIOJICHUI0O HOPM M TpaBui Oe30macHOi padoThl B
XUMUYECKOI J1abopaTopuu.

Peanuzanus qanHOM MporpaMMbl B Ipoliecce 00ydeHHs MO3BOJIUT 00yJaronuMcs
¢ 31IP ycBOUTH KJIHOUEBbIC XUMUUECKHE KOMIIETCHIIMHU U TIOHSITh POJIb U 3HAYCHUE XUMUHU
Cpeau IPyTrux HayK O MPUPO/IE.

N3ydenne xumum CrnocoOCTByeT (OPMHUPOBAHHMIO Y OOYYArONIMXCS HAYYHOTO
MHUPOBO33pDEHUSI, OCBOCHHUIO OOIICHAYyYHBIX METOAOB (HaOMIOACHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJCIIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHHS HAy4YHBIX
3HaHUM, OCHOBAHHOT'O Ha MEKIPEIMETHBIX CBA3SIX ¢ mpeaMeTaMu « OKpyKaroluii Mupy,
«Dusukay, «buonorus», «['eorpadus», «Marematuka» u GOpMUPYET KOMIETEHIIUH,
HE0OX0IUMBIE TSl MPOJI0JKEHUST 00pa3oBaHUs B 00JIaCTH €CTECTBEHHBIX HAaYK.

W3yyeHue XuMUK CHOCOOCTBYET pa3BUTHIO Yy oOywaromuxcs ¢  3IIP
MPOCTPAaHCTBEHHOTO  BOOOpakeHMs,  (DYHKIIMOHATILHOW  TPAaMOTHOCTH,  YMEHUSA
BOCHIPUHUMATh W KPUTHUYECKU aHAIU3UPOBAaTh HMHGOPMAIMIO, MPEIACTABICHHYIO B
pa3nuuHbIX (opmax. 3HAUYMMOCTh MpeAMETa JJIsl Pa3BUTHS KU3HEHHOW KOMIETEHIIMHU
oOyuatommxcst ¢ 3IIP 3akmiouaercss B YCBOEHUHM OCHOBBI XHMHUYECKHX 3HAHUU,
HEOOXOUMBIX JIJIsi MOBCEJHEBHOM >KM3HU; HABBIKOB 3JJ0POBOTO W 0E30MacHOro s
YeJIOoBEKa U OKpY’XKalollel ero cpelbl oOpasa *u3HU; (OPMUPOBAHUU HKOJOTUUECKOMN
KYJIBTYPBHI.

[Iporpamma oTpaxkaeT cojep>kaHue OOyUEHHs MPEAMETY «XHUMHUS» C y4eTOM
0co0BIX 00pa3zoBarenbHbIX NOoTpedHOCcTEN oOyuatomuxcs ¢ 3I1P. OBnagenue ydyeOHbIM
npeaMeToM «XUMHUS TMPEJCTABISIET ONMPEICICHHYIO TPYJIHOCTh ISl 00YyYaromuxcs C
3I1P. D10 cBf3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIFHON JEATEILHOCTH, TIEPHUOINICCKUMHU
KOJI€0aHUSIMU BHUMAHUSI, MAJIbIM 00bEMOM MaMSTH, HEIOCTATOYHOCThIO OOIIEro 3amaca
3HaHUM, TOHWXEHHBIM I[103HABATEIbHBIM HMHTEPECOM U HHU3KHUM YPOBHEM PEUEBOTO
pa3BUTHSL.

st mpeoponeHus TPYAHOCTEW B HM3YyYEHUU Y4eOHOTO mpeaMera «XuMUsD)
HeoOXouMa ajanTanus ooObeMa U XxapakTepa yueOHOro MaTepuaia K mo3HaBaTelbHbIM
BO3MOKHOCTSIM JIAaHHOM KaTeropuu oOydYarolMuXcs, Y4ET UX OCOOCHHOCTEW Pa3BUTHSA:
UCIIOJIb30BAHUE  AJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEIAMETHBIX  CBS3EH,
MOCTETIEHHOE YCIOXKHEHUE U3Y4aeMOro MaTepHaiia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOAMMO OCYIIECTBIATh B3aUMOJCHCTBUE Ha
ITOJIMCEHCOPHOM OCHOBE.

Teopernueckuii MaTepuan PEeKOMEHIYETCS M3y4aThb B MPOIECCE MPAKTUYECKOU
NesATebHOCTU. BO3MOXHO BBIJICJICHHE OTJIETBLHBIX YPOKOB Ha pElIEHUE 3a/1a4 B CBSI3U CO
CIIOKHOCTBIO aHanm3a Tekcta oOydarommmucs ¢ 3[IP. Oprannueckoe eawmHCTBO
MPAKTUYECKON M MBICIUTEIBHON JEATEIbHOCTH OO0YYaloluXcsi Ha ypOKax XHUMUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3UMCHBIX XMMHUYECKUX 3HAHUM U
ymeHuii. Ocoboe BHUMaHUE TPHU U3YYCHUH XUMHUU YACISICTCS M3YyUEHHUIO «CKBO3HBIX)
MOHATUHI 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.
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Leau u 3agaum n3yyeHusi yaeOHOro npeamera «XuMus»

Obwue yenu wW3ydeHUs ydeOHOTro TmpeaMeTa «XHUMHUS» MPEACTABICHBI B
[IpumepHoii  paboueld mporpaMme OCHOBHOro ooOmero oOpa3zoBanus. OHu
AKTyaJIM3UPOBAHBl C YYETOM HOBBIX TPHUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
o0pa3oBaHUs, HAMPABICHHOCTH OOYYEHHUS Ha pa3BUTHE M CaMOPA3BUTHE JUYHOCTH,
dbopMupoBaHue €€ HMHTEIUIeKTa M o0mell KyabTypbl. OOydyeHHE yYMEHHIO YYUThCA U
IPOJIOJIKATH CBOE 00pa30BaHUE CAMOCTOATEIHLHO B HACTOSIIIEE BPEMS SBIISIETCS OJTHOM U3
BOKHEUITUX PYHKIMI y4eOHBIX MTPEAMETOB, B TOM UUCIIE U « XUMHI.

Jns oOyuarontuxcs ¢ 3I1P, Tak >xe, kKak W i1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTeIbHYIO porpaMmy,
JOMUHHPYIOIEE 3HaAUCHHE TPUOOPETAIOT TaKUE yeiu, KaK:

* (opMUpOBaHME  UHTEUIEKTYaJbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOATEJILHOMY MPUHSATUIO  PEIICHUH, CHOCOOHOMU
aJanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HMU;

" HaNpaBJICHHOCTh OOyYEHMsS Ha CHUCTEMaTHYeCKOe NPHOOIICHHE YYalluXxcs K
CaMOCTOSITEILHON TO3HABATEIbHON JIEATEIbHOCTH, HAyYHBIM M MPAKTUYECKUM
METOJIaM TO3HaHUS, (OPMHUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

* o0ecrnieyeHue yCIOBHM, CTOCOOCTBYIOIIUX MPUOOPETEHHIO 00YUYatOUUMUCS OTIbITa
pa3HOOOpa3HON JEeATENbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIIFOUEBBIX HABHIKOB
(KITIOUEBBIX KOMITIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE I PA3IUYHBIX
BUJIOB JIEATEIIBHOCTH;

* (dhopMuUpOBaHUE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpa Ha
OCHOBAHUHM 3HAHUM U OMbITA, MOJTYYEHHBIX PU U3YUCHUU XUMUU;

* ¢opMupoBaHUE y OOYYAIONIMXCS TYMAHUCTUYECKUX OTHOIIEHUW, MOHUMAHUS
[IEHHOCTU XUMUYECKUX 3HAHUM 11 BHIPAOOTKH SKOJIOTHYECKH 11€JIECO00Pa3HOT0
MOBEJICHUSI B OBITY W TPYJIOBOM ACSATEIBLHOCTH B IIEISAX COXPAHEHHUSI CBOETO
370POBbSl U OKPYKAIOILIEW IPUPOIHOU CPELBI;

" pa3BUTHE MOTUBAMM K OOYYEHHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHMI0O Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUIsS U HAPABICHHOCTH JAIBHEHIIIETO
00yueHus.

Kypc HanpagneH Ha pelieHne CaeAyolux 3aday, 00eCIeUNBAIOIUX PEeaTu3aLNI0
JUYHOCTHO-OPUEHTHUPOBAHHOTO W JCSATEIHPHOCTHOTO TMOAXO0J0B K OOyYEHUIO XUMUH
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOT0 00I1I1er0 0Opa30BaHUS:

* ¢opMuUpOBaHHE TEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUNA O
BEILIECTBAX, MX TMPEBPAMICHUSX U MPAKTUYECKOM TMPUMEHEHUU, OBJIAJCHUE
MNOHSATUWHBIM aNlIapaTOM U CUMBOJIUYECKHUM SI3IKOM XUMHUHU;

" 0CO3HaHHE OOBEKTUBHOW 3HAYUMOCTH OCHOB XMMHYECKON HayKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX TMPEBpAlIEHU HEOPraHWYECKUX U
OPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOTMX SIBJICHUW J>XUBOW W HEXKHUBOU
IPUPOBL; YTyOJIeHUE MPeICTaBIeHN 0 MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHWE OCHOBAMH XMMHUYECKOH I'PaMOTHOCTHU: CIIOCOOHOCTHIO aHAJIM3UPOBATh
1 00BEKTHBHO OIICHUBATH )KU3HEHHBIE CUTYAllUH, CBSI3aHHBIEC C XMMUEH, HABBIKAMU
Oe3omacHOro o0OpallleHHs C BEIEeCTBAaMH, HCIIOJIb3YeMbIMH B IIOBCEIHEBHOI
KU3HM, YMEHHEM aHAIM3HpPOBATh M IJIAHUPOBATH JKOJOTMYECKH O€301acHoe
TIOBEJICHUE B LIETISTX COXPAHEHUS 3/I0POBBS U OKPYKAIOIIEH CPEJIbI;

" (popmupoBaHHEe yMEHHUU YCTaHABIMBATH CBS3H MEX]y peajbHO HaOII0JaeMbIMU
XUMHUYECKUMHU SIBIIGHUSIMH U MPOLIECCAaMU, IPOUCXOASIIMMU B MHKPOMUDE,
OOBSICHATh TPUYUHBI MHOTOO0Opa3Wsi BEHIECTB, 3aBUCHMOCTh HMX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBHCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHHE OMNBITA MCIONb30BAHUS PA3IMYHBIX METOJ0B M3yUEHHS BEILECTB,
HaOIIOIeHUS 32 X MPEBPAIEHUSMH NP MPOBEICHUH HECIOKHBIX XMMHYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYI0BaHUS U IPUOOPOB;

* (popmupoBaHHE TPEICTaBICHUM O 3HAYCHHMM XUMUYECKOM HAyKH U PEIIeHUU
COBPEMEHHBIX DJKOJOIMYECKHMX MpoOjeM, B TOM YHCJIE€ B IMPEIOTBpAICHUU
TEXHOTEHHBIX U DKOJIIOTUYECKUX KAaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNITALMU Y4€0OHOI0 MaTepUaJia 10 XUMHHU

OOyuenue ydeOHOMY mpeameTy «XuMHus» HEOOXOIMMO CTPOUTh Ha CO3JIaHUU
ONTUMAJIbHBIX YCIIOBUW JJII YCBOCHUSI MPOTPAMMHOTO Marepuajiga OO0y4YarolUuMHUCS C
3I1P. Bonbiioe BHUMaHHE JOJDKHO OBITH YACJIEHO OTOOpPY Y4eOHOTro Marepuasia B
COOTBETCTBHH C IPHUHIIMIIOM JOCTYIHOCTH MPU COXpPaHEHUHU OOIIero 0a30BOro ypoBHS.
OH 0JKEH 10 COIepKaHUI0 M 00beMy OBITh aIalITUPOBAHHBIM 151 oOy4aromuxcs ¢ 3[1P
B COOTBETCTBHUH C MX 0COOBIMU 00pa30oBaTeIbHBIMU MOTpeOHOCTSIMU. ClieryeT 00JIeryuTh
oBjlaZeHue MmatepuasioMm ooOyuarommmucsa ¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBSICHEHUSI C CHUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
NPUMEHEHUU 3HAHWM C WCIHOJIb30BAaHUEM IPUEMOB AJITOPUTMHU3AIMKU M BU3YaJTbHBIX
ornop, 00y4eHus: CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbuioe 3HaueHue sl MOJHOLIGHHOTO YCBOCHHSI y4eOHOTO MaTepuaja UMeeT
OIOpa Ha MEXIPEJAMETHBIE CBSA3U BOIIPOCOB, U3yYaeMbIX B JTAHHOM KypcC€, C TaKUMH
yueOHbIMU mpenmeramMu Kak «['eorpadus», «®Dusuka», «buonorus». Ilo3Bosnss
paccmaTpuBaTh OJMH M TOT € Y4YEeOHbId MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €T0 JyYIIEMY OCMBICICHHIO, O0Jiee IPOYHOMY
3aKPETUICHHUIO TIOJIYYeHHBIX 3HAHUN U TPAKTUYECKUX YMEHHM.

[Tpy MoAroTOBKE K ypOKaM Y4YWTEIb JIOJDKEH MPEeaycCMOTPeTh (OPMHUPOBAHUE Y
oOy4Jaronmxcst yMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh N3y4aeMblii MaTEepHa,
IUIAaHUPOBATh TMPEACTOALIYI0 paboTy, OCYLIECTBISATH CAaMOKOHTpoJsib. Heobxoaumo
NOCTOSIHHO ~CJIEIUTh 3a MPaBUJIBHOCTBIO pedeBoro oGOpMIICHUS BbICKa3bIBAHUN
oOyuatomuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTAMU MOBEACHUAM JIEeATeNbHOCTH oOyuwarouuxcsa ¢ 311P
(pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIMI KOHTPOJIb
cOOMI0/IeHUs TTpaBUJI TEXHUKU O€30MaCHOCTH MPU MPOBEIECHUU J1abOpaTOPHBIX paboT B
XUMUYECKOM KaOMHETE.



IIpuMepHbIe BUABI AeATeIbHOCTH o0yuaromuxcs ¢ 3I1P, 00ycaoBiaeHHbIE 0CO0BIMH
o0pa3oBaTeJIbHBIMHU MOTPEOHOCTAMHU M 00eceYuBAOIIHMEe OCMbICJIEHHOE OCBOEHHE
coJiep:xkaHuu 00PA30BaHUSA MO NMpeaMeTy « XUMHUSD)

CopepxaHue BUIOB eATeNbHOCTH oOyuatomuxcsa ¢ 3P Ha ypokax xumuu
OTIPEIEISIETCS KX 0COOBIMU 00pa30BaTEIBHBIMH MOTPeOHOCTIMU. [loMHMO IHPOKO
ucnoas3yeMblx B OOIT OOO o6mmux s BceX 00ydYaroIIuXcCsi BUIOB JIEATCIBHOCTH
ClIeayeT YCHUJIUTh BHJBl JCSATEIbHOCTH, CcHenuduyHble s JaHHOW KaTeropuu
00ydJaroIuxcs, i 00SCTICYCHHSI OCMBICIICHHOTO OCBOSHUS COACPIKAHUS 00pa30oBaHUS
[0 MPEIMETY: YCUJICHHE MPEIMETHO-NIPAKTUYECKON JNEATEbHOCTH C aKTUBHU3ALUEH
CEHCOPHBIX CHCTEM; YEpelOBaHHE BUJIOB ACSATEIBHOCTHU, 3aJICHCTBYIOLIUX pPa3JIUYHBIC
CEHCOPHBIE CUCTEMBbI; OCBOEHHUE MaTepHalia C OMOPOM Ha aJITOPUTM; «IIOIIArOBOCTHY B
M3YYCHUHN MaTepuasa; MCIOJb30BaHUE JOMOJTHUTEIBHON BU3yaJbHON OIMOpPHI (TUTaHHI,
o0pas3Iibl, CXeMbl, IIA0JIOHBI, OTIOPHBIE Ta0HIKI). {15 pazBuTus y oOydarontuxcs ¢ 3[1P
yMEHUS JieJlaThb BBIBOJIbI, (OPMHUPOBAHUSITPAMOTHOTO  PEUEBOTO BBICKA3bIBAHUS
HE0OXO0IMMO HMCTOIB30BaTh OMIOPHBIE coBa U Kiuire. Oco00oe BHUMAaHHE CIEAYET
yAETUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTeprala: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJ€HHWE TaOJWIl, COCTaBJIeHUE KJacCU(PUKAIUU C
0003HaY€HHBIMU OCHOBAHUSIMHU TSI KJIaCCU(UKALIUK U HATIOJIHEHUE X IPUMEPaMU U JIP.
[IpuMepHast TemaTuyecKasi 1 TEpMUHOJIOTHYecKas Jiekcuka coorBeTcTByeT OOI1
000.

Jnst obyuaromuxcss ¢ 3IIP cymiecTBEeHHBIMM SIBISIFOTCS MPUEMBI pabOTHI €
JICKCUYECKHM MaTepuajioM Mo mnpenMery. [IpoBomutcs crnenmanbHas pabota 110
BBEJICHUIO B AKTUBHBIN CJIOBAph OOYYArOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTUH.
N3yuaemble TEPMUHBI BBOJASTCS Ha TMOJHUCEHCOPHOM OCHOBE, 00si3aTelibHA BU3yaslbHasl
MOJIJIEPIKKA, aJITOPUTMBI PAOOTHI C OTPEIETICHUEM, OMTOPHBIE CXEMBI IS aKTyaTH3aIluu
TEPMHUHOJIOTHH.

Mecto y4eOHOro npeaMera « XuMus» B y4eOHOM IJIAHE

B coorBerctBUM ¢ DenepasibHbIM TOCYJApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHIaPTOM OCHOBHOTO OOIIero oopazoBaHusl y4eOHBIN MpeaMeT «XUMHS» BXOAUT B
npeaIMeTHY0 001acTh «EcTecTBeHHOHAyUYHBIE MPEAMEThD» U SIBISETCA 00s3aTeIbHBIM
U1l U3YYEHUS.

Y4yeOHbIM IJIaHOM Ha €€ M3ydeHue OTBeJeHO 136 yueOHbIX yacoB — 1o 2 4 B
HezZemo B 8 1 9 Kitaccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpenMera «XUMUS», TNPEJCTaBIEHHOE B paboueit
nporpamme, coorBetctByer @DPI'OC OOO, paszpaborano c¢ yuderoM IlpumepHoit
OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl OCHOBHOI'O 00ILIEro 00pa30BaHMs 10 YYEOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IlpumepHOM amanTUpOBaHHOM OCHOBHOM
o0pa3oBaTeIbHON MIpOrpaMMe OCHOBHOI'O 0OIIero oOpa3oBaHUA OOYYaIOIIMXCS C
3aJIEpKKOU MICUXUYECKOTO PA3BUTHS.



COAEPXXAHUE YUEBHOI O ITPEAMETA «XUMMW»

8 KJIACC

IlepBoHayaibHbIE XMMUYECKHE MOHSITUSA

[penmet xumun. Ponb xumuu 6 scusnu venosexa'. Tena u Bemectsa. Gusnueckue
CBOMCTBA BEUIECTB. ArperaTHO€ COCTOSIHUE BELECTB. Xumus 6 cucmeme Hayk. Yuctoie
BenecTBa U cmecu. CriocoObl pasnenenus: cMeceid. [IpaBuna 6e3onacHoro oopaiieHus ¢
BELIECTBAMU M J1abOpaTopHbIM oOOpynoBaHueM. [lowsmue o memooax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE DJIEMEHThI. 3HAKH (CUMBOJIbI) XUMHUYECKUX
anemeHToB. OTHOCUTEIbHAS aTOMHas Macca. [IpocThie U CiIoXKHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumuueckas ¢opmysna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
nocmosincmea cocmaga eewjecms. OTHOCUTENbHAs MOJEKyJspHas macca. MaccoBas
JIOJISI XMUMHUYECKOTO JIEMEHTA B COCIMHEHUMU.

@u3nyecKkue M XHUMHUYECKUE SABJICHUsS. XuUMHUYecKas peakuus. [IpusHaku
XUMHYECKUX pEaKIui. YpaBHEHUS XUMUYECKUX peaklnid. 3aKOH COXpPAaHEHUS MacChl
BemlecTB. Krnaccudukaius XUMHUYECKUX peaKUuid (COCIUHEHUS, PpasJIOKEHUs,
3aMeICHUs, 0OMEHA).

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, ¢ MpaBUIaMU
paboThl B jabopaTopuu U npuéMamu oOpalieHus ¢ J1abopaTOpHBIM O0OpPYIO0BAHUEM;
U3y4YeHUE M ONHCaHWE (PU3MYECKUX CBOMCTB OOpa3ll0B HEOPTraHUYECKUX BEILECTB;
HaOmoieHne pu3nueckux (TJIaBJIeHUe BOCKA, TASHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHCHCAIIUSI BOJbI) U XUMUYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KHUCJIOTOW) SIBICHUM, HAOJIOJCHUE M OMUCAHUE
MPU3HAKOB MPOTEKAHMUSI XUMUYECKHX PEakiui (pa3joKeHUue caxapa, B3auMOJCHCTBHE
CEpHOM KHCJIOTHI C XJIOPUIOM Oapusi, pasnoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMO/ICHCTBHE Keje3a ¢ pacTBopoM conu menu (11));u3ydenne crnocoboB pazenaeHus
cMeceid (C TIOMOIIBID MarHuTa, QWIBTPOBAHWE, BBHIMIAPUBAHUE, JTUCTHIUISAIINS,
xpoMmartorpadus), MPOBEJACHUE OYUCTKUA MOBAPEHHOUN COJIM; HAOIIOJCHUE U OMHCAHHE
pe3yJabTaTOB TMPOBEACHUS OIMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl,
CO3/ITaHhE MOJIENIei MOJIeKYT (IIapOCTEPIKHEBBIX).

Baxkueiiume npeacTaBUTE M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucinopon — 3lI€MEHT U MPOCTOE
BeniecTBO. HaxoxxmeHue kucioposa B mpupoje, PU3ndeckue U XMMUIECKHNEe CBONCTBA.
Peakiiuu ropeHust MpOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMyYeHUs] KUCIOpOoaa B
nabopatopuu u npomsiuinennocmu. Ilpumenenue xuciopoxaa. Ilonstue 06 okcuiax.
Kpyrosopot kuciopoaa B npupoze. O301 — aniomponnas moougukayus Kuciopooad.

Tennosoti 2¢hpexm xumuueckol peakyuu, mepmoxumMuyeckKue ypagHeHus, 3K30- v
IHAOTEPMHUYECKUE pEAKIUU. Tonaueo: y2oab u meman. 3aepsasHeHue 030yxd, ycuieHue

! 3[[801: " fgajie€ KypCuBOM 0003HAYECHBI TEMbI, U3YUCHNE KOTOPLIX IIPOBOAUTCA B O3HAKOMUTECIIBHOM ILIaHE. He/:[aror
CaMOCTOATECIIBHO ONPECACIACT 00BeM n3y4acMoro mMmartepuala.
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NApHUK08020 3¢hhexma, pazpyuieHue 030H08020 CJLOA.

Bomopon — anemeHT u npocrtoe BeniecTtBo. HaxoxeHne BoIOpoJa B MPUPOJE,
bu3nYecKre U XMMHUYECKUE CBOWCTBA (HA MPUMEpPEe B3aUMOJICHCTBUS ¢ HEMETAIIAMU U
OKCHUJaMH METAJIJIOB), TPUMEHEHUE, cnocobbl nonydenus. [loHATHE O KHCIIOTaX U COJISIX.

KomnuectBo BemecTBa. Monbs. Moisiprass Macca. 3akoH ABorazpo. MonsipHbIi
00BEM ra3oB. PacueTsl mo xumuueckoi popmysie. PacaeTst MaccoBoOil J0IM XUMUYECKOTO
AJIEMEHTA B COCJIMHEHHH, KOJIMYECTBA BEIIECTBA, MOJIIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€Tel 10 XUMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, cTpoeHUE U MOJEKYJIbl. Booa kak
pacmeopumens. PacTBopbl. [lonamue O HACLIWEHHBLIX U HEHACLIWEHHBIX PACMEOopaXx.
Iouamue pacmeopumocmu eewecme 6 6ode. Pacder MaccoBOM 10 BEIIECTBA B
pacTBope (MpOLIEHTHAsl KOHIEHTpauus). MaccoBasg [0y BelllecTBa B PacTBOpE.
Xumuueckue ceoticmea 600bl (pasziodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbyusl,
okcuoom cepwl (1V) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tlonsmue 06 ocnosanusix. Ponv pacmeopos é npupooe u 8 xcusnu yenogexka. Kpyzosopom
800bl 6 npupoode. 3arps3HeHre NPUPOIHBIX BoA. OXpaHa U OUYKCTKA MPUPOJIHBIX BO/I.

Baxueimue KJIaCCHhI HEOPraHWYECKUX  COCIUHCHUU. Knaccuduxanus
HEOpraHuyeckux coeauHeHud. Okcuapl: cocTaB, Kilaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (l1)), nomenxnamypa. Ilonyyenue u XUMHYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBue ¢ BOJAOW, KucioTamu, Imenodamu). OcHoBanus. Knaccuduxarus
OCHOBAHUU: WIEIOYM U HEpacTBOPUMBbIE OCHOBaHMUA. HoMmeHKnaTypa OCHOBaHMHM.
duznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJICHCTBHE C OKCHIAMHU
HEMETAJJIOB, KUCIIOTAMHU, COJISIMU). [lonyuenue ocHoganui.

Kucnotel: cocras, knaccudukainusi, HOMEHKIATypa, (PU3nUecKue U XUMHYECKUE
CBOMCTBa (B3aUMOJIEWCTBHE C METaJUIAMH, OCHOBHBIMU OKCHJAMH, OCHOBaHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHOU M CEPHOM KHUCIIOT), cCnocoObl noiydenusi. P akTHBHOCTH
metaioB H. H. bekerosa. Conu (cpennue): HOMEHKIIATypa CoJied, cnocoodwl noyuerus,
B3aUMOJICMCTBHE COJIEW C METAIUIAMM, KUCIOTAMM, IIEJI0YaMU U COJIAIMH, IPUMEHEHHE.

[Tonatue o0 am@oTepHBIX THUAPOKCHUAAX (Ha HpUMEpEe LWHKA U AIIOMUHUA):
XumudecKkue ceoucmea (83aumooelicmsue ¢ KUCIOMamu U weiouamu, pasiodxceHue npu
HazpesaHuu) u noxyyexue.

['eneTnyeckas CBsI3b MEXAY KIacCaMM  HEOPraHWYECKUX  COECIMHEHUMU.
['eHeTHUECKHUE PAMBI.

XHUMHUYECKHUN KCIIEPUMEHT: KAUECTBEHHOE OINPEIEIICHUE COIEPKAHUS KUCIOPOIa
B BO3/yX€; MOJYYEHHE U U3yUYEHUE CBOICTB KUCIOPOAA; HAOIMIOJEHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOAOM U YCJIOBHUSI BOSHUKHOBEHHS U MPEKPAILCHUS TOpeHUs (IToxkapa);
O3HaKOMJIEHUE ¢ 00pa3liaMu OKCHUJIOB U OMMCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOmoeHne 00pas3IioB BEMIECTB KOJIMYECTBOM 1 MOJIb;
UCCIIEJIOBAaHNE OCOOEHHOCTEW PAaCTBOPEHUS BEILIECTB C PA3IMYHON PacTBOPHUMOCTHIO;
MIPUTOTOBIIEHHE PACTBOPOB C ONPENECIEHHON MAaCCOBOM A0JIEH pACTBOPEHHOTO BELIECTBA;
B3aMMO/JICHCTBHE BOJIbI C METANIaMU (HAaTPUEM U KaJbI[MEM) (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUAITIOB); ONPEJECICHUE PACTBOPOB KHUCIOT W UIEJOYEH C MOMOUIBIO
WHJIMKATOPOB; UCCIIEA0OBaHNE 00Pa3I[0B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HAOJIIO/ICHHE W3MEHEHUsI OKpPacKd HWHIUMKATOPOB B pACTBOpax KHUCIOT M IIEJIOYeH;
uzydyeHue B3aumozeictBus okcuaa menu(ll) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT C
METAJUIAMHM, PEAKUMKA HEUTpaau3alrH; IIOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METaJlJIa IPYTUM U3 PaCTBOPA COJIU; PELICHUE IKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe « BaxkHenme Ki1acCbl HEOPTraHUYECKUX COSTUHEHUI.

IHepuoanueckuii 3akoH u llepuoanyeckasi cucrema

xumMHn4yeckux 3jeMeHToB /I. . MenaeneeBa. CtpoeHue arToMoB. XMMHUYeCKAasi

cBsI3b. OKHMCIUTEJBbHO-BOCCTAHOBUTEIbHbIE PeaKIuN

[lepBBie MOMBITKN KJIACCH(PUKAINA XUMHUYECKUX AJIEeMEHTOB. [loHsTHE O Tpymnmax
CXOJTHBIX AJIEMEHTOB (II[EJIOYHBIC U MIEIOYHO3EMENbHBIE METAJIIbI, TAJIOT€HbI, UHEPTHHIE
rasbl). Dnemenmol, Komopwvie 06pazyom ampomepHvie OKCUObl U SUOPOKCUODL.

[Tepuoguueckuii 3akoH. Ilepuoauyeckass cHCTeMa XUMHYECKHX DJIEMEHTOB
. . MenneneeBa. Kopotkonepuoanast u oiurnonepuoonas dhopmsl Ileproamaeckoit
cucteMbl xumuyeckux aeMeHToB . . Menneneesa. Ileproab! u rpynnsl. DU3ndecKkuii
CMBICJI TOPSIKOBOIO HOMEpPa, HOMEPOB MEPUOa U TPYIIIILI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3omonsi. DnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 xumMudeckux siaemeHToB [lepuonnueckoi
cucrembl JI. WM. MenneneeBa. XapakTEepuCTHKa XHMHYECKOIO JJIEMEHTa II0 €ro
nonoxeHuto B [lepuogmueckont cucreme J1. 1. Menneneena.

3axonomepHocmu U3MeHeHUs. C80UCME IJIEMEHMO8 MAIbIX NEePUO008 U 2NABHbIX
nOO2pYyNN, 6 3ABUCUMOCHU OM  AMOMHO20 (NOpPAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX I]IEMEHMO8 Ol
pazeumus nayku u npaxmuxu. /]. U. Menoenees — yuénuiii u eparicoanuH.

Xumuueckast cBsi3b. KoBasieHTHas (mosispHas W HENOJIsIpHAsi)  CBS3b.
INeKkmpoompuyameabHOCHb AmMoMO8 XUMU4eckux snemenmos. VIonHast CBsi3b.

Crenens oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecce
OKHCJICHHS U BOCCTAHOBJIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

XVWMHUYECKHM HIKCHEPUMEHT: Hu3y4yeHue oOpa3loB BELIECTB METAIOB U
HEMETAJIJIOB; B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C PacCTBOpPaMU KHUCIOT U IIEJIOYEH;
MIPOBEJEHUE OIBITOB, WUTFOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuuy pa3ioKeHUs, COeTUHEHMS).

MexnpeaMeTHbIe CBSI3H

Peanuzanust MeXNpeaMETHBIX CBS3eM MNpW M3YYEeHWH XUMUU B 8 Kjacce
OCYILIECTBIISIETCS YEPE3 UCIIOIB30BaHME KaK OOIIUX €CTECTBEHHO-HAYUHbBIX MOHSITUH, TaK
W TIOHSATHUM, SBISIFOIIMXCS CHUCTEMHBIMH JUISI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0111Ke ecTeCTBEHHO-HAYYHbIE MTOHATHSI: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUSI, 3aKOH,
aHaJu3, CHHTE3, KIacCUUKAIUsi, IePHOJINYHOCTb, HAOIIOJCHHE, OSKCIICPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MO/IETIb, SIBJICHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU], U30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DIEKTPUUECKUM 3apsil, BELIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, ra3, (GU3MYECKHUE BEIIMYMUHBI, €AUHUIIBI U3MEPECHUS,
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KOCMOC, TJTaHETHI, 3BE3/1b1, COTTHIIE.

buonorus: doTocunTes, Apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEPATBI, TOPHBIC TTOPOIBI, TOJIC3HBIC
UCKOTIaeMbI€, TOIUTHBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUMHYECKAs peakuus

[Tepuonuueckuii 3akoH. Ileproguueckass cUCTeMa XHUMHUYECKHX 3JIEMEHTOB
. W. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOICTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalusl, KAIbIUS U UX COCAUHECHUHN B
COOTBETCTBHUHM C IOJOKEHHUEM 3JIEMEHTOB B [leproanueckoil cucTemMe U CTpPOCHUEM HX
aTOMOB.

CrpoeHue BemIeCcTBa: BHUAbl XUMHUYECKOW CBA3U. [HIBI KPUCTAIIIMYECKUX
PELIETOK, 3a8UCUMOCINL CBOUCME 8eujecmea Om Mmuna KPUCmaiiuieckou peuémxu u
8UOA XUMUUECKOU CBI3U.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHMUECKUX BEIIECTB (MEXTyHApOIHaAsS U
TpUBHUAJIbHAS). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJaccam
HEOPraHUYECKUX COCAUHEHUM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukaiys XUMUYECKUX PEAKIUA MO pa3IMYHbIM MpU3HaKaM (110 YKCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3P (DEKTy, 10 U3MEHEHHUIO
CTEMEHEN OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO 00pamumocmu, HO YUACMUIO
Kamaauzamopa). IK30- U SHAOTEPMUUECKUE peaKkun. Tepmoxumuieckue ypagHeHus.

llonamue o cxopocmu xumuueckou peaxyuu. I[lonamue 06 obpamumvix u
HeoOpamumblx Xxumudeckux peaxyusx. llowamue o0 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuyeckom pasnosecuu. Cmeujenue Xumuuyeckoeo pasHoBecusl.
Daxmopewl, auAOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJONCEHUEe XUMULECKO2O
pasHosecusl.

OKuCIUTEIbHO-BOCCTAHOBUTEIIHHBIC peaxkuuy, AIEKTPOHHBIN OamaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHON peakunu. CocTaBieHUE YPaBHEHUN OKMCIUTEIbHO-
BOCCTAHOBHTEJILHBIX PEAKIIU ¢ UCIOIB30BaHUEM METO/Ia MJIIEKTPOHHOTO OaiaHca.

Teopust 3AEKTPOJUTUUECKON TUCCOLMALMU. DJIEKTPOIUTAYECKAS JIUCCOIUALIUSI.
DIIEKTPOJMTHI U HEAJICKTPOJIUThI. KaToHbl, aHUOHBI. Mexanuszm ouccoyuayuu seujecma
C PA3IUYHLIMU 8uOamu xumudeckotl cesasu. Ilouamue o cmenenu ouccoyuayuu. CUnbHbBIC
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakuum nonHOro oOMeHa. YCIOBHUS MPOTEKAaHUS PEaKIMH MOHHOTO OOMEHa 0
KOHIA. [lonHbBIE U COKpalEHHbIE HOHHBIE YPABHEHUS PEAKLIMN. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHUH M COJ€H B CBETE MPEACTABICHUNH 00 IJICKTPOJIUTUUECCKON
nucconmannu. Cpenga pactBopa. KadyecTBeHHbIE peakUMW Ha KAaTHOHBI M AHUOHBI:
XJOpua-, OpoMuna-, WOAWI-, CylbdaT-, KapOoHAT-, CHIMKAT-, (ocdar- aHUOHEHI;
T'HIPOKCH/I-MOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIbIIMs, aTIOMUHU, XKenesa (2+) u (3+4),
Menu (2+), IMHKA, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMHUYECKUM HKCIEPUMEHT: O3HAKOMJIICHHE C MOJICISAMU KPUCTALIMYECKUX
peméToKk HEOPraHMYECKUX BEIIECTB — META/UIOB U HeMeTauioB (Tpadura U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpPHUs); HCCICIOBAHHE 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON peakmuu OT BO3JACUCTBHS Pa3IWYHBIX (AKTOPOB;, HCCIEAOBAHHEC
AJIEKTPOITPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMAITIN KUCIIOT, IET0Ueh
coieii  (BO3MOXKHO WCIOJh30BAaHUE BHJICOMATEPHAIIOB); TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKU MNPOTEKAHUsI peakiMii MOHHOro oOMeHa (oOpa3oBaHUE
ocasika, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, WLUTFOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (FrOpeHue, peakiuu  paslioKeHus,
COCIMHCHMS); PacCIO3HABaHWE HEOPTaHUYECKUX BEIISCTB C IMOMOIIBIO Ka4eCTBEHHBIX
peakiuii Ha NOHBI;, pEIICHUE IKCIIEPUMEHTATBHBIX 3a71a4.

HemeTtannbl U X coeTUHEHUS

OO6mrass  xapaktepucthka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIE cTeneHu okucieHus. CTpoeHune u Pu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJjoreHoB. XMMHYECKHE CBOICTBA Ha MpUMepe XJopa (B3auMOJICHCTBUE C METAJIaMH,
HEMETa/llaMd — BOJOPOJAOM U KHUCIOPOJAOM, wyenoyamu). Xinopoojaopos. CossHas
KUCJIOTa, XHUMHWYECKHE CBOWCTBA, noJay4YeHue, NpPUMEHEHUe. [leucmeue xiopa u
XJI0p08000POOA HA Opeanusm yenogeka. BakHeWiue XJOPUIbI U UX HAXOXKJICHHE B
npupoze.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTEPHbIE CTEIIEHH OKUCICHUS.

Crpoenne u ¢u3MuecKre CBOMCTBA MPOCTHIX BEHIECTB — KUCJIOPOAAa U CEPHI.
AnoTpornHble  MOAM(MUKALMKM KUCIOpOoJa U cepbl. XUMHUUYECKHE CBOWCTBA CEpPbI
(B3aUMOJEICTBUE C Hememaniamu — BOJOPOJOM U KHUCIOPOJIOM, METaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). CepoBOJIOPOJ: CTPOCHHE,
bu3nYecKre U XUMHUYECKUE CBOMCTBA (KUCJOTHBIE M BOCCTAaHOBHUTEJIbHBIE CBOMCTBA).
Oxkcupl cepbl KaK MpeACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa: (GU3N4EeCKue
U XUMHUYECKHMe cBoicTBa (o0mue wu crnenududeckue). Coaum CEpHONW KHUCIOTHI,
KaueCTBEHHas peakiusi Ha cyibdaT-uoH. CepHHUCTast KUCTOTA. Xumuueckue peaxyuu,
nexcawjue 8 OCHO8e HNPOMBIULIEHHO20 CHnOCoba NOJYYeHUs CepHOU  KUCTIOMBb.
HaxoxeHue cepbl U €€ coequHeHul B rpupoae. [IpuMenenne cepol U ee COEqUHEHUH B
ObITYy M B TPOMBIIUICHHOCTH. Xumuueckoe 3azpsa3HeHue OKpyxcaroujei cpeovl
COCOUHEHUAMU cepbl (KUCIOMHbLE 00HCOU, 3A2PA3HEHUe 8030YXA U 8000EMOB), CNOCOObL
€20 npedomepawjeHusl.

OO1as xapakTepucTuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azota u ocdopa, XxapakTepHbI€ CTETICHU OKUCIICHUS.

A30T, pacmpocTpaHE€HUE B Tpupojsie, (pu3nueckne U XHUMHYECKHUE CBOICTBa
(B3auMozeiCTBUE € MeTalylaMd W HEMETallaMH - KHCJIOPOJOM U BOJOPOJIOM).
Kpyrosopor azora B mnpupoae. AMMHUak: (uU3MUECKHME W XUMHYECKHE CBOWCTBa
(oKucneHrue, OCHOBHBIE CBOIMCTBA BOJHOTO PacTBOpa), noiayueHue u npumenenue. Conu
aMMOHHSI: COCTaB, PU3NUECKUE U XUMUYECKHUE CBOMCTBA (Pa3iiOKEHHE, B3aUMOCHCTBIE
co Imenodyamu), npuMeHeHue. KadecTBeHHass peakuusi Ha MOHBI aMMOHHUA. A30THas
KHCJIOTa, €€ (u3nueckne M XHUMHYECKHUE CBoicTBa (0o0mme u crenuduyueckue),
nonyyenue. Hutpatsl (paznoxkenue). A30Tuctas kuciaoTa. Mcnonb3oBaHUE HUTPATOB U
coJieli aMMOHHSI B KaueCTBE MUHEPAIbHBIX yIOOpEeHUN. Xumuueckoe 3azcpsasHenue
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OKpYyHCcarowert cpeovl COeOUHEHUAMU a30ma (KUCIOmMHble 00XHCOU, 3a2Psi3HeHUe B030VXd,
NOUBbL U BOOOEMOB).

dochop, amomponuvie mooupuxayuu gocgopa, GU3NUSCKUE U XUMHUUYSCKHUE
CBOWCTBa (B3aUMOJICHCTBHE C METaUIAMH, HEMETaNIaMH, KOHYEHMPUPOBAHHLIMU
azomnou u ceprou kuciromamu). Oxcun dochopa (V), oprodochopHas Kuciaora:
du3nyeckre M XUMHUYECKUE CBOWCTBa, noayueHue. Ilonamue o MunepaivbHulx
yoobpeHusx: Humpamsl u Gocghamol. Ilonamue o komniexcHvlx yoobperusx. OOIas
XapakTepuctrka 3nemMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOSHUS aTOMOB yIjiepoja 1
KpeMHUs. BajleHTHOCTh M XapaKTEpHBIE CTETNCHW OKHCJICHHUS aTOMOB yIJepojaa H
KpeMHus. PacipocTpanenue yriepoia B Ipupoe, XapaKTePHbBIE CTETICHN OKHCIICHHUS.

VYraepon, amwiorpornHbsle Moaudukanuu (rpadur, amMas), Qu3MUECKUe U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEIMIECTB (B3aMMO/ICHCTBHE C METAJlIIaMH, HEMETaJUIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). Ancopomus. Kpyrosopor
yraepoga B mpupojie. OKcuipl yriaepoaa, ux (U3NYEeCKUe U XMMHUYECKHE CBOMCTBA,
MOJIYyYCHHE W TIPUMEHEHHWE, JCUCTBHE Ha OpPTraHW3M 4YelOBEKa. JKojocudecKue
npobiemvl, cesi3amnubvle ¢ okcuoom yeaepooa(lV); eunomesa 2nobanbHo2o0 nomenjieHusl
KaumMama, napHukosvili 3¢gexm. YTONbHAS KUACIOTa U €€ CONU, X (U3HYECKHE H
XUMHUYECKUE CBOMCTBA, no/iyuenue u npumeneHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. VMcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIITUICHHOCTH M CETLCKOM
XO35MCTBE.

OOmme mpeacraBiIeHUs 00 OCOOCHHOCTSX COCTaBa M CTPOCHHUS OPTaHUYECKUX
COCMHEHUN yriepojia (Ha mpuMepe MeTaHa, STUJIEHA, 3TaHOJa, YKCYCHON KUCIOTHI. HMx
cocmas u xumudeckoe cmpoenue. Knaccugpuxayus opeanuyeckux sewyecms. Ilonarue o
OMOJOTHYECKH BaXXHBIX BEIIECTBAX: KUpaX, OeNKax, YrJieBoJIax — M UX POJIH B )KU3HU
qyenoBeka. MamepuanbHoe eOUHCMB0 0P2aHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

KpemHuuii, ero ¢usmueckue ¢ XUMHUYECKHE CBoOWicTBa (Ha MpuMepe
B3aMMO/JICHCTBUSI C META/NIAaMU U HEMETAIIAMHU), noayueHue u npuMenenne. Coedunerus
KpemHusi 8 npupooe. Obwue npeocmasienus o6 oxcuode kpemuusa(lV) u kpemmuuesoi
kucnome. Cunukamol, pusudecKue u Xumuieckue ceouUcmaa, noiyienue u npumeHenue 8
ObLIMY, NPOMBLUTIEHHOCMU (8 MEOUYUHCKOU, JIeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiuwue cmpoumenvHble Mamepuanvl: Kepamuka, CMmMeKio, yemenm, OemoH,
arcene3obemon. Ilpobiemvl 6e30naACH020 UCNOIL30BANHUSL CIPOUMETLHBIX MATNEPUATLO8 8
NOBCEOHEBHOU IHCUSHU.

XVUMUYECKUM DKCIEPUMEHT: H3y4YeHUE O0Opa3lloB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTHI; MPOBEACHUEC KAYCCTBECHHBIX PEAKIUK HA XJIOPHI-HOHBI H
HAOJIFO/ICHWE TIPU3HAKOB WX MPOTECKAHUS; OIBITHL, OTpaKamomue Q(U3HUECKHE U
XUMUYECKHE CBOWCTBA TajJOT€HOB W UX COEAMHEHUH (BO3MOKHO HWCIOJIB30BAHHE
BUJICOMATEPHUATIOB); O3HAKOMJIEHME C oOpaslamMu  XJIOpUJIOB  (TaJOTeHUIOB);
O3HaKOMJICHHE C oOpasliaMu cepbl M €€ COCAMHEHHUSAMHU (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPUATIOB); HAONIOZCHUE TIpoliecca OOYIJIMBaHUS caxapa MOJa JIEHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHON KHUCJIOTHI; H3y4eHHE XUMHUYECKHX CBOWCTB pa30aBICHHON
CEpHOM KHCJIOTHI, MPOBEACHUE KAaYeCTBCHHOW peakluy Ha CyJb(aT-uoH U HAOII0ICHNE
npu3HaKa e€ MPOTEKaHUs; 03HaAKOMIICHHE ¢ (PM3MYECKUMU CBOWCTBaMH a3oTa, Gocdopa
U UX COCIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX
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u QocopHbIX yT0OpeHUH; MOTyYeHHEe aMMHUaKa U U3y4Y€HHE €ro CBOMCTB; MPOBEJCHUE
KAueCTBEHHBIX pEaKUUi Ha MOH aMMOHHUS M (ochaT-uoH U U3yYeHUE MPU3HAKOB UX
MIPOTEKAHUsI, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIJIOTBI C MEHbIO
(BO3MOKHO HCIIOJIB30BAHME BUICOMATEPUATIOB); M3YUECHUE MOJENIeH KPUCTALTUYECKUX
pemeérok anMasa, rpaduTa; O3HAKOMJIGHHE C IPOIECCOM aJCcOpOLMHM PacTBOPEHHBIX
BCIIECCTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOWCTBOM IMPOTHBOras3a; IOJYYEHHUE
YIJIEKUCIIOTO Ta3a U M3YyYEHUE €ro CBOMCTB; NMPOBEJCHUE KAYECTBEHHBIX PEaKIUMi Ha
KapOOHAT- U CUJIMKAT-UOHBI U M3Y4YEHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJIEHHUE C
MPOAYKIHMEN CHIMKATHON MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BaxkHEeNIIne HEMETAUIbl U UX COCTUHEHUS.

MeTtasuibl M UX COeIMHEHUSA

OO01mmas xapakKTeprucTUKa XUMUYIECKUAX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojiokeHus B Ilepuoguueckon cucreme xumuueckux snemeHtoB /. M. Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTauioB. Metamnuyeckas CBSI3b M MeETallJIMyecKas
KPUCTAJNIMYECKAsT PEMIETKA. OJJNEKTPOXMMUYECKUN PAN  HAIPSHKEHUM METAJUIOB.
duznyeckue W XMUMHYECKHE CBOMCTBA METAIOB (B3aMMOJCHCTBUE C KHCIOPOJOM,
BOJIOM, KucioTamMu). Obwue cnocodwvl nonyyenus memannos. Ilonamue o kopposuu
Memainnos, OCHOBHble Cnocobvl 3awumsl ux om kopposzuu. Cniagvl (cmanb, 4yeyH,
oropaniomuHull, 6POH3a) U ux npumMeHenue 8 ObIMY U NPOMbBIUIEHHOCTIU.

[[lenoynpie meTamibl: mnonoxkeHue B Ileproanueckoil cuUCTEME XUMHUYECKUX
aneMeHToB [l. 1. Menneneesa; ctpoenue aromoB. Haxoxxaenue B npupone. dusnueckue
Y XMMUYECKHUE CBOMCTBA (Ha nmpumMmepe HaTpusl U Kayusi). OKCUIBI U TUJIPOKCHUJIBI HATPUS
u Kanus. [IpumMeHeHne menoYHbpIX METAJIIIOB U UX COCIMHEHU.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUM U KaJIbLUK: 1TOJI0)KEeHUE B [Iepuoauueckont
cucTeMe xuMHudeckux 31aeMeHToB 1. M. MeHieneeBa; cTpoeHrE X aTOMOB; HAXOXKJICHUE
B npupoje. PU3nyecKkne U XMMUYECKHME CBOMCTBA MAarHus M Kajblus. Baxueinmue
COCMHEHUs KalmblMs (OKCUM, THAPOKCH, COJu). JKécmrxocmb 600bl U cnocobvl eé
VCMPAHEHUs.

AmomuHuii: nonoxenue B llepronnueckoil cucreMe XUMHUYECKUX 3IIEMEHTOB
. WN. MenneneeBa; cTpoeHUME aToMma; HaxoxkAeHUe B mnpupoae. DPusznyeckue u
XUMUYECKUE CBOMCTBAa altOMUHMSA. AMQOTEpHBIE CBOWCTBA OKCHJAA M THIPOKCHIA
AITIOMUHUSL.

Keneso: nonoxenune B Ilepuoandeckonl cucremMe XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHE aroma; HaAxXOXIACHHUE B Ipupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA jKeye3a (B3auMOJEHCTBUE C META/IaMH, KUCIOTAMU U COJISIMU).
Oxcuapl, rTuapokcuasl u conu xenesa(ll) u xeneza(lll): coctas, cBOWCTBa U noyueHue.

XYUMUYECKHUM SKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMK METAJIJIOB U CIUJIABOB, UX
(U3UYECKUMHU CBOWCTBAMU;, M3Y4YEHUE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), OCOOEHHOCTEW B3aUMOJECHCTBHS OKCH/IA KAJIBIUS U
HATPHsI C BOJOM (BO3ZMOYXHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB); UCCIIEI0BAHUE CBOMCTB
KECTKOW BOJBI, Mpollecca TOPEHHS Keje3a B KUCIopoJie (BO3MOXKHO HMCIOJIb30BAHUE
BUJICOMATEPUAJIOB); TPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKlMii Ha HOHBI (MarHus,
Kanblus, amomMuHus, 1uHka, xxenesa(ll) u xenesa(Ill), menu(Il)); nabmroaenue u
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ONHCAaHHE IPOLIECCOB OKPAILMBAaHUS IJJAMEHM HMOHAMHU HAaTpus, Kajlusg M KaJlbLud
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPHANIOB); HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB
THJIPOKCH/IA ATFOMUHUS M THIPOKCH/IA IIMHKA; PEIICHNE dKCIIEpUMEHTANIbHBIX 3aja4 10
Teme «BaxkHel11e MeTalibl U UX COEAUHEHUS».

Xumusn u okpyycarouan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 8 no8CeOHeGHOL
ocuzHu  yenoseka. Xumus u 300pogve. beszonacnoe ucnonvzosanue eeujecms u
Xumudeckux peaxyuil 6 oOwvimy. Ilepeas nomowp nNpu  XUMUYECKUX — 0HCO2aX
u ompagnenusx. OcHo8bl K0NI02UYECKOU 2pamomuocmu. Xumuuyeckoe 3acps3HeHue
oKpycarowell cpeduvl (npedenvhas oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peuleHUU IKOI02UYECKUX NPOoDTieM.

Ilpupoonvie ucmounuxu y2ne6000po0o8 (y2oib, HPUpOOHBI 2a3, Hepmy),
NPOOYKMbl UX nepepabomru, ux poib 8 Obimy U NPOMbIULLIEHHOCTIU.

Xumuueckutl dKCnepumenm: uzyyeHue oopa3yo8 Mamepuanos (Cmekio, CHiasvl
Mema’nnos, noJUMepHble Mamepuavl).

MexknpeaMeTHbie CBA3H

Peanmnzannss MeXIpeaMETHBIX CBSA3€d NpPU HM3YYEHHH XHMUM B 9 Kiacce
OCYILIECTBIISIETCS Uepe3 UCI0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK
U TOHATUH, SABIIIFOUIMXCS CUCTEMHBIMH JUIS OTACJIBHBIX IPEAMETOB ECTECTBEHHO-
Hay4HOTO ITUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MIOHSATHS: HAy4HbIH (DaKT, runoresa, 3aK0H, TEOpHs,
aHalu3, CHHTE3, KiacCU(pUKauus, I[EepUOJUYHOCTb, HAONIOJEHNE, DSKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEpPEHUE, MOJIEb, SBJICHHE, MApPHUKOBBIM 3(P(DEKT, TEXHOJIOTHs,
MaTepHaJIbI.

®dusnka: maTtepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIBI,
PagMOaKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKANA 3apsl, IPOBOJHUKH, IOJYIPOBOIHUKH,
JMBIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas peIIETKa, CIUIaBbl, (U3MUECKUE
BEJIMYMHBI, €IUHULIBl H3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3.BI,
Connue.

buonorusi: ¢otocunTes, ApixaHue, Ouocdepa, HSKOCUCTEMA, MHHEPAIbHbBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atMmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE MOPOJIbI, MOJIE3HBIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TeMbI NIPAKTHYECKHUX padoT:

1. JlaboparopHoe oOopyaoBaHME M MpueMbl oOpamieHus ¢ HuM. [IpaBuna
Oe30macHoi paboThl B XUMUYECKOHN Tab0paTopuu.

2. OuncTka 3arps3HEHHON TOBAPEHHOW COJIH.

3. [Ipu3Haky NpoTEeKaHUsI XUMUYECKUX PEaKLIUM.

4. TlonyuyeHue KHCIOpOJa U U3yYEHUE €ro CBOMCTB.

5. Ilomyuenue Bogopoaa U U3y4eHUE €ro CBOMCTB.
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6. IlpuroToBneHue pacTBOPOB C OIPENEICHHON MacCOBOM J10JIed pacTBOPEHHOTO
BEILIECTBA.

/. PemeHne »sKclepuMEHTaNbHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KIIACCHI
HEOPraHWYECKNUX COCIUHEHUI».

8. Peakiiuu noHHOrO OOM€EHa.

9. KayecTBeHHbIE peaKIMi Ha HOHBI B paCTBOpE.

10. Tlonyuenne aMMuaka M U3y4eHUE €ro CBONCTB.

11. Tlony4yeHue yriaekucaoro ra3a u u3yuyeHue ero CBOMCTB.

12. Pemenune sxciepuMeHTaNbHBIX 3a7a4 1o Teme «Hemeramnsr 1V — VII rpynmn u
UX COCIUHECHUN.

13. Pemienue skcriepuMEHTANBHBIX 3a/1a4 110 TeMe «MeTauibl U UX COEAMHEHUS.

[Ipy npoBeneHUH NPAKTUYECKON pPabOThl KaXKIblii €€ dTam BBINOJIHIETCS

oOyuatomumucss ¢ 3IIP Bmecte ¢ yuutenem M moa e€ro pykoBoAcTBOM. Ha mocke
00513aTE€IbHO BBIBEIIMBAIOTCS IMpaBUja TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOILINE
JaHHOMY BHUAY paOOThl, JaeTcs MpaBWibHas 3anuch (OPMYN M YKa3bIBAeTCs IEJb
npoBezeHus padoTsl. [Ipn HEOOXOAMMOCTH TAaeTCsl BU3YalbHBII aJrOPUTM BBIIIOJIHEHHUS
3alaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMUCS BBIMOJIHIEMBIX JIEHCTBUI U
IIOJIyYEHHOI'O PE3YNbTaTa.

IIpuMepHBIEe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI 10 XMMUH

Jlns opraHu3alu TPOBEPKH, ydeTa W KOHTPOJS 3HAHUNA OOYYarOIIUXCS IO
OpeIMETy MPEeLyCMOTPEHbI KOHTPOJIbHBIE PA0OThI, CAMOCTOATEIbHBIE PAOOTHI, 3a4YETHI,
npakTuyeckue padoThl, TecTupoBaHue. OAHUM M3 METOIOB KOHTPOJIS PE3YJIbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeToJd MOIMBAPUATUBHOIO HSKCIpecc-
TECTUPOBAHMSI C KOHCTPYUPYEMBIMH OTBeTaMU. Ero OTIWYUTENHHBIMA YEePTaMH
SBIIAIOTCS ~ OMEPATUBHOCTh,  BBICOKAsT  CTENEHb  WHAMBUAYyaTW3allMM  3HAHUH,
CPaBHHUTEIHHO MaJjble 3aTPaThl BpEMEHU U TPYJa Ha MPOBEPKY OTBETOB OO0YUYAFOIIMXCSI.

st obydarommxcs ¢ 3[IP Bo3MokHO M3MeHeHHME (OPMYIUPOBKH 3aJaHUN Ha
«TIOIIAaroBYIO», aJalTalMs MpenIaraéMoro o0y4arouieMycs TECTOBOTO (KOHTPOJIbHO-
OIICHOYHOT0) MaTepuasa: WCIOJIb30BaHUE YCTHBIX W THCHMEHHBIX HWHCTPYKIIHA,
YIPOIIEHUE IIUHHBIX CIOKHBIX (OPMYITUPOBOK MHCTPYKIMH, PEIICHHE C OMOPON Ha
aNTropUTM, 0Opa3ell, KCII0JIb30BaHKUE CIIPABOYHON MH(OPMAIIUH.

KoHTpoJsbHbIe padoThI 10 TEMaM

B paboueii mporpaMmme mpeaycMOTPEHO 9 KOHTPOIBHBIX PaboT:

Koumponvnas paboma Ne 1. TlepBoHayanbHble XUMUYECKHE TMOHSTHS.
XUMHUYECKUE DJIEMEHThI. XUMUYECKUE (POPMYJIIbI U YPABHCHHUSI.

Koumponvuas paboma Ne 2. Tlepuoaudeckasi cuCTeMa XUMHUYECKUAX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHe aToma.

Kommponvuas paboma Ne 3. Xumuueckas CBs3b.

Konmponvuas paboma Ne 4. Kucnopoa. Oxcuasl. 'openue. Bogopoa. Kucnotsr.
Comnn.
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Komnmponvuas paboma Ne 5. O60011eHne cBeJcHUNA 0 BaXKHEHIIUX KIaccax
HEOPTraHWYECKUX COCTUHEHUHN.

Komnmponvuas paboma Ne 6. InekTponuTHIecKas JUCCOIUAITNS.

Kommponvuas paboma Ne 7. Hemetaiuibl.

Konmponvuas paboma Ne 8. Metaisbl.

Koumponvnas paboma Ne 9. VItorosast paboTta 3a Kypc HEOpraHMUECKON XUMUHU.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEGHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHHMA

B nenom pesynbratel ocBoeHus oOywatomiumucs c¢ 3IIP yue6HOro mpenmera
«XuMHs» JOJKHBI COBIIAJATh C pe3yjbTaTaMU MPUMEPHON pabodeil mporpaMmbl
OCHOBHOTr0 00111er0 00pa3oBanus. Hanbosee 3HaUMMbIMU SIBISIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIIMS K O0YUYEHUIO U LIeJICHANPABICHHON TO3HABATEILHOMN ACSTEILHOCTH;

yCTaHOBKAa Ha OCMBICIICHHE JIMYHOTO OIBITA, HAOIIOEHUH 32 XUMHUCCKUMH
DKCIIEPUMEHTaAMU;

OpHMEHTallMs Ha TMpaBWwia HHAUBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS MIPU B3aMMOJICCTBUH C XUMUYECKUMU BEIIECTBAMU U COCIMHEHUSIMU;

MPaKTUUECKOEe M3ydeHue Mpodeccruil ¥ Tpyaa pa3IMuHOro poja, B TOM YHCJIEe Ha
OCHOBE TIPUMEHEHHS M3y4yaeMOro IMPEeIMETHOr0 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHaJIN3a);

YBOKEHHE K TPYAY U PE3YJIbTaTaM TPYJIOBOM JESITEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY TIIOCTPOCHUIO JAJbHEHILIEH WHIWBUIYAIbHOU
TpaeKTOpuu OOpa30BaHUsI HA OCHOBE OPUEHTUPOBKM B Mupe mnpodeccuit u
po¢eCCHOHAIIBHBIX MPEATIOUTCHHH, YBAXKUTSIHHOTO OTHOIICHHS K TPYIY;

OCO3HAHME CBOETO MOBEJICHUs C TOYKU 3PEHUS OTIACHOCTH WJIM 0€30MaCHOCTH JIJIst
ce0st WK JJ1 OKPYKAIOIIHX;

OCHOBBI 3KOJOTHYECKOW KYJBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJICHUS, MPUOOPETEHNE OIbITa SKOJOTMYECKH OPHUEHTUPOBAHHOM
MPAKTUYECKOHN JEATEIBHOCTU B KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHME TOCJIEACTBUM M HEMPUATHE BPEAHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTOJIsI, HApKOTHUKOB, KypeHHUs) W WHBIX (opM Bpema sl (U3HIECKOTO H
MICUXUYECKOTO 30POBbS;

MPUHSTUE PEIIEHUN B )KU3HEHHOW CUTYaIlMM HA OCHOBE MEPEHOCA MOJTYYCHHBIX B
X0J1e 00y4eHHUsI 3HAHUH B aKTYaIbHYIO CUTYAIIUIO, BOCIIOMHATE AePUITUT HHPOPMAIINH;

TOTOBHOCTh OTOMpPATh M MCIOJIb30BaTh HYXXHYIO HH(POPMAIIMIO B COOTBETCTBUH C
KOHTEKCTOM KU3HEHHOU CUTYyalNH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnaodenue ynusepcaibHblMu y4eOHbIMU NOZHABAMENbHBIMU 0CUCI UAMU:

BBISIBJISITh IPUYUHBI U CIEJCTBUS MIPOCTHIX XUMUUYECKUX SIBJICHMUIA;

OCYILECTBIISITh CpaBHEHHUE, KJIaCCU(PUKAIINI0O XUMUUYECKUX BEIIECTB MO 33aJJaHHBIM
OCHOBAHUAM U KPUTEPUSM JJISI YKa3aHHBIX JIOTUYECKUX OTIEPALIHiA;

CTPOHUTH JIOTHYECKOE CYKJICHUE TTOCIIEC MIPEIBAPUTEIILHOTO aHAIN3a, BKIIFOYAKOIIECE
YCTAHOBJICHUE PUYMHHO-CIIC/ICTBEHHBIX CBA3EH;

BBISIBJISITH  AC€UIUTHL MHPOpPMAIIMKU, JAHHBIX, HEOOXOJUMBIX IS pEHICHUs
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MH(OPMAIMIO U3 OJHOTO BUAA B JAPYrou (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHATh U TIPEOOPA30OBBIBATH 3HAKH U CUMBOJIBI, MOJICIIM U CXEMBbI
JUISL pEIIeHUs] y4eOHBIX M MO3HABATEJIbHBIX 33]1a4 C IIOMOIIIbIO TIEAArora;

C MOMOIIBIO MeAarora MPOBOJUTh XUMUYECKUN OMBIT, HECTOKHBIA SKCIIEPUMEHT,
JUIsl YCTAHOBJICHUSI OCOOCHHOCTE 00bEeKTa U3YUYEeHUS!, IPUUMHHO-CIICICTBEHHBIX CBA3EH
Y 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

C TIOMOINIBIO TeJarora WJIM CaMOCTOSTEIbHO (OopMynupoBaTh OO0O0OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHUSI, OTIbITA;

IIPOTHO3UPOBATh  BO3MOXKHOE€ pPa3BUTHE XHUMHUYECKHX IMPOLECCOB H HX
MOCJIEICTBUS;

UCKaTh WJIM OTOMpaTh WHQPOpPMAIIUMIO WM JaHHBIE W3 HWCTOYHUKOB C YYETOM
MIPEII0KEHHON y4eOHOM 3a7a9i U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanpHoIMU y4eOHbIMU KOMMYHUKAMUBGHBIMU OClICH GUAMU:

OpraHu30BbIBATh YUEOHOE B3aUMOCHCTBHE B TpyIine (ONpeaesaTh O0IIHe 1eH,
pacrpenensTh poJid, JOTOBAPUBATHCA JIPYT C IPYTrOM U T. 11.).

C MOMOILBIO TI€Iarora Wik CaMOCTOSITEIIbBHO COCTaBJISITh YCTHBIE U NTMCbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM WJUIOCTPATUBHBIX MATEPUAJIOB [UJISl BBICTYIUIEHUS TEpPEN
ayJIuTOPUEH;

OpPraHU30BbIBATh y4eOHOE COTPYJAHUYECTBO U COBMECTHYIO [EATEIBHOCTH C
yUUTENIEM M CBEPCTHUKaMU; paboTaTh MHAWBHUAYAJIbHO U B TPYIIE: HAXOAUTh 00IIee
pelieHne U paspemarb KOH(MIWKTBI HA OCHOBE COTIJIACOBAHUS TMO3UIMH W yyeTa
WHTEPECOB; (OPMYIUPOBATEH, APTYMEHTUPOBATHh U OTCTAMBATH CBOE MHEHHUE;

OIICHMBATh KAYECTBO CBOETO BKJIAJia B OOUIUI MPOIYKT, IPUHUMATH U Pa3ICIsATh
OTBETCTBEHHOCTH U MPOSBISATh TOTOBHOCTH K MPEAOCTABICHUIO OTUETA NMEPE IPYIIION.

Osnadenue yHugepcanibHblMU yUeOHbIMU PECYAAMUBHBIMU OCUCH GUAMU:

oOHapykuBaTh H (QOPMYIUPOBATH YUEOHYIO TpOOIEeMy, OMNPENEIsITh IIENb
yueOHOH eITeNbHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLECHKH, NPUHATUSA pPEUIEHUN U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIHHON JIEATEIHLHOCTH,

COOTHOCUTHh CBOM JCHCTBHUSI C IUIAHUPYEMBIMHU pPE3yIbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBO€M JIESITEILHOCTH B TMPOLECCE MOCTHXKEHUS pe3ysibTaTa, OMPEACsATh
CHOCOObI IEMCTBUIA B paMKaX MPEAI0KEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICVCTBUS B COOTBETCTBUU C U3MEHSIOLIEHUCS CUTYalUEH;

JlaBaTh AJE€KBATHYIO OILICHKY CHUTyallUM W TpejjiaraTh IUIaH €€ HU3MEHEHHS;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU y4eOHOU
3a/1auy;

NOHUMAaTh MPUYMUHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMbId pe3yibTaT
NEATeNIbHOCTH, OMNpPEACNSITh TMO3UTHUBHBIE HW3MEHEHMs] M HampaBieHus, TpeOyroiue
JTadbHEHUIIICH pabOThI,

OCO3HAHHO OTHOCHUTBCS K JPYTrOMY YEJIOBEKY, EM0 MHEHUIO.
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INPEJMETHBIE PE3YJ/IbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHHIO 00S3aTE€IBLHOTO COJEPIKAHMS,
YCTAHOBJICHHOI'O JIaHHOM TPUMEpPHON paboyell MporpamMmoil, BBIACIAIOT: Hay4HbIE
3HAHMS, YMEHUS U CIOCOOBI JACHCTBUH, cnenuduueckue s y4eOHOro mpeaMeTra
«XuMuUsD», BUBl AEATEIBHOCTA MO IMOJYYEHUIO HOBOTO 3HAHUSA, €r0 MHTEPIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYAIUsIX:

® MPE/JCTABICHUE O 3aKOHOMEPHOCTSX M TIMO3HABAEMOCTH SIBICHUM MPUPObI,

NOHMMaHuE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKU KaK 00JacTH

COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0IEN KyJIbTYpbl M NMPAKTHYECKOU

JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOr0 OOIIECTBA; TOHUMAaHUE MECTa

XUMUH CPEJIA JPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHUE OCHOBAMHU MOHITUHHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUHM IS
cOCTaBlieHUS (POpPMYyJlI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XHUMHUYECKHUX
peakiuii (C OMmopoil Ha aJIropuTM YYEOHBIX JEHUCTBUI); BiIaJCHUE OCHOBaAMU
xumudeckoit HomeHkIatypbl (IUPAC u TpuBHanbHOM) M yMEHUE HCIIOIH30BaTh €

JUIsL pellieHust y4eOHO-TI03HABATEIbHBIX 3a7ad C TMOMOIIBIO YUHUTENs, yMEHHE

WCIIOJB30BaTh MOJIEIU I OOBSICHEHHUS CTPOEHUS aTOMOB U MOJICKYJ TIO

aJITOPUTMY C ONOPOU Ha ONpEeICTCHHUS;

® [IPE/JCTABJICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MOMOIIBIO YUUTEIIs

IMPUMEHSTh CHUCTEMY XUMHUYECKUX 3HAHUW JUIsl YCTAHOBJICHUSI B3aUMOCBS3EH

MEXJy M3YYEHHBIM MaTepHUaJIOM U MPHU TMOJYYCHHH HOBBIX 3HAHUM, a TaKkKe B

MpOIIECCE BBIMOJHEHUSI Y4YEOHBIX 3aJlaHMil W Tpu paboTe € HUCTOYHHUKAMH

XUMHYECKON HH(OpMAIU, KOTOpast BKIIOYAET:

BOKHEHUIINE XUMHYECKUE IOHATHUS: XUMHYECKUM DJIEMEHT, aToM, MOJEKYyJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MOJISIpHBIA 00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CpeaHss),
XUMUYECKasi peaklusi, pPEaKkluu COEMHEHUS, pEeaKIuu pas3oKEeHUs, peakiuu
3aMEIIeHUsI, PeaKIuu 0OMeHa, TeTUIOBOM A(D(PEKT peakinu, dK30- U IHIOTCPMUUCCKUEC
peakuuu, pacTBOp, MaccoBas JOJS XMMHUYECKOTO 3JIEMEHTa B COECJAMHEHWH, MaccoBas
JIOJISI ¥ TIPOLICHTHAsI KOHIIEHTPAIIMs BEIIECTBA B PACTBOPE, PO aTOMa, dJICKTPUUCCKUIMA
cJoil aToma, aTOMHasi OpOUTallb, paJuyC aTOMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBS3b, AJIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS W HEMNOJIApHAs KOBAaJICHTHAs
CBSI3b, MOHHAS CBS3b, METAJJIMYECKAs CBA3b, KPUCTAIMYECKas pelieTka (aToMHas,
WOHHAs, METa/NIMYecKas, MOJICKYJIsIpHasi), WOH, KaTHUOH, AHWUOH, DJEKTPOJIUT U HE
AIEKTPOJIUT, DJIEKTPOJUTHYECKAs] JUCCOLMAMUs, pPEaklud HOHHOrO  OOMEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLUWH, OKUCIUTEIb UM  BOCCTAHOBUTEIND,
OKHUCJIEHME U BOCCTAHOBJIEHHE, DJIEKTPOJIU3, XMMHYECKOE PABHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEAKIINH, CKOPOCTh XUMHUYECKOW pEaKIMU, KaTajau3aTtop, MPeaeTbHO
nonyctumas konuentpamus (ITJK), koppo3us MeTamioB, CIIJIaBhl;

OCHOBOTIOJIATalOIINE 3aKOHBI XUMHUU: 3aKOH COXpaHeHus: Macchl, [lepuoanueckuit
3akoH [. 1. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOPUU XHMHUHU: AaTOMHO-MOJIEKYJSIpHAs TEOpHUs, TEOPHUS BIEKTPOJIUTHUYECKON
JUCCOLMAIINM, a TAKKE MPEICTABICHUS O HAy4YHBIX METOAAaX MO3HAHUS, B TOM YHCIIE
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DKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOAAX HCCIIEIOBAHUS BEIIECTB M M3YUECHUS
XUMHUYECKUX PEAKIINN;

® [IPEJCTABICHHUE O MEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XMMUYECKUX 2JIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPULATENIBHOCTh), MPOCTHIX U CIOXHBIX BEIIECTB OT
MOJIOKEHUSI A1eMeHTOB B [lepuoinyueckoit cucteme (B MaJibIX IEPHOIaX U ITaBHBIX
NOATPYyNNax) W DJEKTPOHHOTO CTPOCHUS aToMa; yMEHHUE OOBSCHSITh CBS3b
MOJOXKEHUST  dyieMeHTa B llepmomnueckord  cHUCTEME € YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsij
aipa, OOIIee YUCIO DJIEKTPOHOB), paclpeleleHUeM AJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOIOB, KA U KaJbIIUS;
KJacCu(UIIMPOBATh XMMUYECKHE DJJIEMEHTBHI C ONOpPOd Ha OmpeneraeHUs
¢busnueckoro cMmbicia UGPOBBIX TaHHBIX EPUOAUYECKON TaOIUILIbI;

® yMEHHE KJIacCU(PUIIUPOBATh XUMUUECKHUE DIIEMEHThI, HEOPraHUYECKUE BEIIECTBA U
XUMUYECKUE PEAKIIMU C OMOPON Ha CXEMBbI; ONPEENATh BaJI€HTHOCTh U CTEIECHb
OKHCJICHHSI XMMHUYECKHX OJJIEMEHTOB, BHJ XUMHUYECKOM CBA3M U THUI
KPUCTAJJTMYECKOU CTPYKTYpPhl B COCAMHEHHUSX, 3apsi]l UOHA, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEIh U BOCCTAHOBUTEH
M0 AJITOPUTMY YUEOHBIX JICHCTBHIA;

® YMEHHE XapaKTepu30BaTh C OMOPOM Ha CcXeMy (QHU3UYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOJOPOI, TpaduT, aiMa3, KpEMHHUM,
a3oT, ¢pocdop, cepa, XJIOp, HATPU, KAJIUM, MATHUN, KAJIbITUN, ATFOMUHUM, JKeIe30)
U CJIOXHBIX BEIECTB, B TOM YHWCIE€ UX BOJHBIX pacTBOpoB (BOJa, aMMHAK,
XJIOPOBOJOPOJI, CEPOBOAOPOA, OKCHABI M rujpokcuspl Metamios I - IIA rpynm,
amomunns, meau (I1), munaka, xemne3a (11 u III), okcuaer yrimepomga (II u 1V),
kpemuus (I1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasi, a3oTHasA, pocdopHas, yronbpHasi, KpeMHHUEBasi KUCJIOTAa U UX COJH);
OTNHUCHIBATh C OMOPOM Ha IIJIaH U KJIIOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTeprU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHS
MOCJI€ TMPEIBAPUTEIIPHOTO aHAIN3a MOJ PYKOBOJACTBOM I€arora, IpUMEHEHHE
BEILIECTB B 3aBUCUMOCTH OT UX CBOMNCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUUECKUX
MpEeBpalleHUd B pa3IMYHBIX YCJIOBUSX, BIUSHHUE BEIIECTB W XUMHUYECKUX
MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPY>KAIOIILYI0 IPUPOJHYIO CPENY;

® YMEHHE COCTaBIIATH IO OOpa3lly, CXeMe, aIrOpUTMy Y4E€OHBIX JEWCTBHIA
MOJICKYJISIDHBIE ¥ MOHHBIC YPAaBHEHUS PEaKIUi (B TOM YHUCJE peaKkIiuii HOHHOTO
oOMEHa ¥ OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIHil), WLIIOCTPUPYIOLTUX
XUMUYECKHE CBOMCTBA MU3yUYEHHBIX KJIACCOB / TPYII HEOPTAaHMYECKUX BEIECTB, a
TaKK€E MOJTBEPKIAIOIINX T€HETHUECKYIO B3aUMOCBS3b MEK]ly HUMU;

® YMEHHE BBIYUCIIATh OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl
BEILIECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTAa B COCIMHEHUHU, MACCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €T0 Maccy, 00BEM Ta30B C
omopoii Ha oOmiue (HOpMyJbl; YMEHHE MPOBOJUTH PACUETHl IO YpPaBHEHUSIM
XUMUYECKUX peaKkIuid U HaXOJIUTh KOJWYECTBO BEIIECTBA, O0BEM U Maccy
pEareHToB WIM MPOIYKTOB PEAKIIMHM C OMOPOM Ha 0Opasel], aJropuT™M y4eOHBIX
JICUCTBUU;
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® BJIAJICHHE OCHOBHBIMU METOJIJAMU HaYyYHOTO MO3HaHUs (HaOJt0ieHne, U3MEPEHHE,

HKCTIIEPUMEHT, MOJICIUPOBAHUE) TIPU U3YUYEHUU BEIIECTB U XUMUUYECKUX SIBJICHUM

C OTOPOH Ha aJITOPUTM YUEOHBIX NEHCTBHI; yMEeHHE CPOPMYIUPOBATEH MPOOIEMY

U TIPEJUIOKUTh MTyTH €€ PEIICHUS C TIOMOIIBIO TIEAarora; 3HaHue OCHOB O€30MacHOM

paboThl C XMMHUYECKUMH BEIIECTBAMH, XUMUYECKONW MOCYJ0M U JabOpaTOpHBIM

000py/1I0BaHUEM;
® HaJM4YMe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYILIECTBICHUS CIEAYIOIIUX

XUMHUYECKUX IKCIIEPUMEHTOB 10T PYKOBOACTBOM YUHUTENS C 00CYKICHHUEM IJIaHa

paboThI UM COCTABJICHUEM TaOJIUIIbI:

U3Yy4YeHHUEe U onrcanue GU3NIECKUX CBOMCTB BEIECTB;

O3HAaKOMJICHHUE ¢ (PU3UIECKUMU U XUMHUYECKUMU SIBIICHUSMH,

OTBITHI, MJUTIOCTPUPYIOLIUE MTPU3HAKH MPOTEKAHU XUMHUUECKUX PEAKIIUIA;

U3Yy4YEeHHE CIIOCOO0B pa3/ieJIeHUsl CMecei;

MOJIyYEHHE KUCIOpOa U U3YUEHUE €T0 CBOMCTB;

MOJIyYEHHE BOJIOPO/Ia U U3YyUYECHHE €ETO CBOWCTB;

MOJTYYEHHUE YTJIEKUCIIOTO Ta3a U U3YUYEHHUE €ro CBOMCTB;

MOJIy4YEeHHE aMMHUaKa U U3yYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEN PACTBOPEHHOTO
BEILIECTBA;

UCCIICJIOBAHUE U OINKMCAHUE CBONCTB HEOPraHUYECKUX BEHIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEHEHUE WHIUKATOPOB (JaKMyca, MeTHiIopaHka u (eHondTanenHa) s
OTPEICNICHUS XapaKTepa Cpe/ibl B paCTBOPAX KUCIIOT U IIEI0UEH;

W3Y4YEHHUE B3aUMOJCUCTBUS KHUCIOT C METAJIaMH, OKCHUJAMU METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMHU, COJISIMU;

MOJTy4EHHE HEPACTBOPHUMBIX OCHOBAHUH;

BBITECHEHHE OJIHOT'0 METaJIJIa JPYTUM U3 pacTBOPA COJIH;

uccienoBanne aM(poTepHBIX CBONCTB THIPOKCHIOB ATFOMUHUS U IIMHKA;

pElIEHHEe SKCIEPUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE  KIIAcChl
HEOPTraHUYECKUX COCAUHEHUI;

pelIeHrEe  AKCIEPUMEHTAIBHBIX  3a7a4 10 TeMe  «ODJIEKTPOJUTHYECKas
JTUCCOLIAALINS»;

pelIeHrne PKCIePUMEHTANBHBIX 3a/lau 1Mo TeMe «Baxuelne HeMeTauibl U UX
COCIMHEHUS;

pEeLIEHHE SKCIEPUMEHTANIBHBIX 3a/1au N0 TeMe «BaxHelilne MeTallibl U UX
COCIMHEHUS;

XUMUYECKUE IKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE TPU3HAKUA POTEKAHUS PEaKIIUi
MOHHOT'0 OOMEHa;

KAUECTBEHHBIE PEAKIMM Ha MPUCYTCTBYIOLIME B BOAHBIX pAacTBOpPax HOHBI:
xjopua-, Opomua-, uomua-, cyibdar-, dochar-, kapOoHAT-, CHIMKAT-aHUOHBI,
THJPOKCUA-UOHBI, KATUOHBI aMMOHHS, MarHus, KajabllMs, adlOMUHUSI, Keine3a (2+) u
xenesa (3+), menu (2+), IKUHKA,;

yMEHUE TIPEACTaBISATh pe3yJbTaThl dSKCIIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAPUKOB U TAOJIUI U BBISIBISATH SMIIMPUUECKHE 3aKOHOMEPHOCTH;
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® RBIIAJICHUE NPaBUIAMU O€30MAaCHOr0 OOpAaIEHUs C BELECTBAMH, UCIIOJIb3yEMbIMU
B NOBCEJHEBHOM U3HM, a TaKKe€ MpPaBWIAMH MOBEIACHUS B LIENIAX COepexeHus
3JI0POBbSI U OKpYXKaloLeHd NPUPOJIHON Cpejpl; MOHUMaHUE Bpena (OMaCHOCTH)
BO3/ICMCTBUSI Ha JKUBbIE OPTaHU3MBbI OINPE/ICJICHHBIX BELIECTB, a TAKXKE CIIOCOOOB
YMEHBIIEHUS W MPEJOTBPALLEHUS HX BPEIHOTO BO3ACUCTBUS; IOHHMaHUE
3HA4YEHUsI )KUPOB, OEJIKOB, YIIIEBOJOB JUIsl OPraHU3Ma 4Y€JI0BEKa;

® BJAJCHHE OCHOBAMM XHWMHUYECKOM TIPAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
IPaBWJIBHO MCIIOJNb30BaTh W3Y4YEHHbIE BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIe yIOOpEHUs, METAIbl W CIUIaBbl, NPOIYKTHl MepepadOTKH
IPUPOAHBIX HCTOYHUKOB YIJIEBOIOPOJOB (YIJisl, HPUPOJHOIO ra3a, HepTu) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAMTH MPUMEPHI
IPAaBUJIBHOTO MCIOIb30BaHUS U3yUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHME YCTAHABJIMBATh CBSI3M MEXAY peajbHO HAOJI0aeMbIMU XUMUYECKUMHU
SBJICHUSMH U MPOLECCAMU, POUCXOIIIIMMHU B MaKpO- U MUKPOMUPE, OOBACHSTH
OPUYUHBI MHOTOOOpAa3usi BEUIECTB; YMEHUE MHTEIPUPOBATH XUMHUECKHE 3HAHUS
CO 3HAHUSMU JPYTUX Y4€OHBIX IPEIMETOB C MOMOLIBIO NIEAATOra;

e @peicTaBlieHHEe O cdepax MNPOPECCHOHANBHONW JESATENBHOCTH, CBA3aHHBIX C
XUMHUEH U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSAX
XUMHUYECKON HAyKH; HaJU4Me OIbITa pabOThl C Pa3IUYHBIMH HCTOYHUKAMU
uHbpopMaMu IO XUMHMM (HAy4dHO-TIONYJIIpHAas  JUTepaTypa, CJOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOIl Ha AJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh WH(GOPMAIMIO O BEIIECTBAX, UX MPEBPAILCHUAX U MPAKTHUECKOM
IPUMEHEHUHU.

TpeGoBanusi K MpeAMeTHBLIM pPe3yJbTATAM OCBOEHHSI Y4eOHOI0 NpeaMeTa
«Xumus», pacnpeaejgeHHbie M0 rogaM 00yueHus

PesynpraTel 1mo rogam GOpMYIHpPYIOTCS IO NPUHIUIY J00aBJIEHHUS HOBBIX
pe3yiabTaTOB OT TojJia K TOJy, YK€ Ha3BaHHBbIE B MPEAbIAYIIUX T0JaX MO3UIIMH, Kak
MPaBUJIO, JIOCJIOBHO HE MOBTOPSIIOTCSI, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Tojia
[0 YMOJIYAHHUIO BKJIIOYAIOT PE3YJIbTATHI MIPEABIIYIIUX JIET).

8 KJIACC

pacKpbeIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHATHA: aToOM, MOJICKYJa,
XUMUYECKUN DJIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTENbHAS aTOMHAasT W MOJEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS MAcca, MacCOBast 0JISI XUMUYECKOTO AJIEMEHTa
B COCAMHCHWH, MOJSIPHBIH  00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb,
DNIEKMPOOMPUYAMETILHOCMbS,  CTENIEHb  OKUCIEHWS,  XUMHYECKas  peakius,
Kiaccu(uKaIus peakmuii: PEeakIuu COSTUHEHUS, PEaKIMH Pa3JI0OKEHUS, PEaKIHH
3aMENIeHUs, peaklui 00OMEHa, 3K30- U SHJIOTEPMUUYECKUE PEAKIIUU; Men1060U Ighghexm
peakyuu, SAIpo aTOMa, DJIEKTPOHHBIN CIOW aroma, aTOMHasi OpOUTalb, paguyc aToma,
XMUMHUYECKasl CBsI3b, MOJIAPHAS U HETOJsIpHAs KOBAJICHTHAs CBS3b, HOHHAS CBS3b, WOH,

2 3[leCI) " Jajie€ KypCuBOM 0003HAYAIOTCS IUIaHUPYCMBIC TPEAMETHBIC PE3YJIbTAThl, KOTOPBIC MOI'YyT OBITH MNOTCHIHUAJIbHO
JOCTUTHYThI o6yqa}0n11/IMc51 C 3HP, HO HE SBJISIOTCS 00s13aTCIIbHBIMHU.
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KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jid BellecTBa (MPOIEHTHAs KOHILEHTpalus) B
pacTBoOpE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH (cM. 1. 1) m
MPUMEHSTH 3TH IMOHATHS IIPU OMUCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JJISI COCTaBJi€HUsS (OpMyJ BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUN XUMHUUYECKUX PEAKIIUN, AIIEKTPOHHOTO OallaHca;

OTIPEJIENIATh BaJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTCTICHD
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCAMHEHHUSX C OMOPOM Ha OMNpeJeieHUs, B TOM
YUCIIE CTPYKTYPUPOBAHHBIC;, MPUHAJUIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY
coemMHEeHU 10 (GopMmynaM; BHJ XUMUYECKOW CBs3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COEAUHEHUSIX;

MMETh TMPEJICTABICHUE O CHCTEME XUMHUYECKMX 3HAHWUM, YMETh C IOMOIIbBIO
YUUTENS] IPUMEHSTh CUCTEMY XUMHUUYECKUX 3HAHUM, JUJISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXIy U3YUYEHHBIM MaTepHUaioM U TIPH MOJYYSHUH HOBBIX 3HAHUH, a TaKXKe MpHu padoTe
C HCTOYHUKAMU XuUMHUYecKor wuHPopManuu. OpUEHTUPOBATHCA B TMOHATUSAX U
OTNEepUpPOBaTh MU Ha OA30BOM YPOBHE, IPUMEHSITh MPU BHITIOJHEHUU YY€OHBIX 3aIaHUI
U PEIICHUH PACUETHBIX 3a7a4 C OMOpPOH Ha aJrOPUTM YYEOHBIX JCHCTBUN M3yUCHHBIE
3aKOHBI M TEOPUU: 3aKOH COXpaHeHus macchl, [lepuognueckuit 3akoH JI.1. Mennaeneena,
3aKOH NOCMOSAHCMEA COCMAasd, 3aKOH ABOTaJpO; aTOMHO-MOJEKYJISApHas TEOpUs.
CootHOCUTH 00O3HAYEHUS, KOTOpbIe MMetoTcsa B Tabnuie «llepumommyeckas cucrema
xumuyeckux sneMeHTtoB J[. WM. MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHMUYECKHUX DJJIEMEHTOB (COCTaB W 3apsj sjpa, oOliee 4YHuCio
AJIEKTPOHOB U paclpe/IeIEHUE UX MO DJIEKTPOHHBIM CJIOSM);

KJaccu(UIMpoOBaTh XMMHUYECKHE DJIEMEHTHI; HEOPraHWYeCKHe BEIIeCTBA;
XUMUYECKUE peakiuu (MO YHMCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TEIJI0BOMY 3(PQEeKTy, M0 U3MEHEHUIO CTENEHU OKHUCICHUS XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA  BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE NMPUMEPAMU MOJIEKYJISAPHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIMI C OITOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOECHUS;
BO3MOXHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPAIICHUNA B PA3JIMYHBIX YCIOBHUSX IMOCIE
MpeABAPUTEIBLHOTIO 00CYKJICHHUS C IEAArorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COCAMHEHHUS; MAacCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI M0 YPABHECHUIO XMMHUYECKOW pPEAKIUMU C
OIIOPOU Ha aJITOPUTM;

OPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBLHON NIESITEIbHOCTH — AHAIU3 U

CUHTE3, CpaBHEHHUE, 0000IIeHNe,CucCTeMaTu3aIus, KiaccuduKaius, BbISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€W — IS M3YYCHHUS CBOWMCTB BEIIECTB W XUMHYECKHX
peaKkIMii; eCTECTBEHHO-HAYYHBIC METOJbI II03HAHUS — HAONIOJCHHE, H3MEpPCHUE,

MOJIETUPOBAHUE, IKCTIEPUMEHT (PeanbHblli U MblCIeHHblIL) TIO]T pyKOBOJACTBOM I€]1arora;
cJleA0BaTh MpaBUiaM MOJb30BAHUS XUMUYECKOU MOCYI0M U J1aDOpaTOPHBIM
o0opyI0BaHUEM, a TaK)Ke MpaBHiiaM OOpaIeHHUs C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKIMSIMU IO BBITIOJIHEHUIO JJA00OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYSHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA W KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOIO BELIECTBA; IUIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCIIOT C TOMONIbI0O HMHIMKATOPOB (JIakMyc, (eHondTarenuH, METWIOpaHXk U Ap.),
NOJATBEPAKAAIONINX KAaYECTBEHHBIN COCTAaB HEOPraHMYECKHX BEIIECTB (KAaueCTBEHHBIE
peakMy Ha HOHBI) O] pyKOBOJACTBOM I1€1arora.

9 KJIIACC

pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHMX IOHATHI: XHUMHYECKHI DJIEMEHT,
aToOM, MOJIEKYJIA, WOH, KATHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb OKHCIICHUS, XUMUYECKas pEaKUus,
XUMUYECKasi CBSI3b, Meniogou 3¢hgexm peakyuu,Moib, MOJAPHBIA 00BEM, pPacTBOp;
AIEKTPOJIUTHI, HEIIEKTPOIUTHI, IEKTPOJUTHUYECKAS AUCCOLUMALMS, PEAKIUH MOHHOTO
oOMeHa, KaTalu3aTop, Xumuyeckoe pagnogecue, oopamumvle U Heoopamumbvie peakyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJJIOTPOIuUs, aM(OTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs,
VMOHHAs, METaJUIMYecKasi), KpUCTAUINUECKasl PElIETKA, KOppo3us Memanios, CHIaebl;
CKOpOCMb  XumMuyeckou peakyuu, TpeaenbHo pomyctuMmas koHieHTpauus (ITJK)
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUCCKHX IMOHATHH (cM. m. 1) u
MPUMEHSTH 3TH MOHSITHUS ITPU OIUCAHUM BEUIECTB U UX MPEBPALCHUI;

UCII0JIb30BaTh 3HAKW U CUMBOJIBI il (PUKCALMU PE3yIbTaTOB HAOIIOICHUMA,
cocTaBieHus (OpMyJl BELIECTB U YPAaBHECHUN XMMHUUYECKUX DPEaKIMi, 3aMucHu JTaHHBIX
ycioBui 3ana4. Mcmons3oBatk 0603HaueHus, nMmeronuecs B [lepuoanueckoii cucteme u
Ta0IUIE PACTBOPUMOCTH KHUCJIOT, OCHOBAHHM M COJICH B BOJIC VISl BBITIOJIHCHUS 3a/IaHUH.

OTPENEIATh BAJCHTHOCTh M CTENEHb OKHCJICHHS XMMHUYECKHX 3JIEMEHTOB B
COCJIMHEHUAX PA3JIMYHOrO0 COCTaBa; IMPHUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCY COEJIMHEHH ¢ OIIOPOM Ha ONPEAEIEHUS, B TOM YUCJIE CTPYKTYPUPOBAHHbIE; BUbI
XUMUYECKOM CBsI3M (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCAMHEHUSX; 3apsJ] MOHAa MO XUMHUUYECKON ¢opmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT M IIEIOYEH, mun Kpucmaiiuieckou peuwémKky KOHKPEemHOo20
seujecmasa,

packpbiBath  cMbica  [lepuommueckoro 3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCLIBANb U XAPAKMEPU308aMb TAOTUUHYIO POopMy
[leppoanueckoil CUCTEMBl XHUMUYECKUX BJIEMEHTOB: pa3iNyaTh IOHITHS «rJaBHAs
noarpynmna (A-rpynna)» u «mnobounas noxarpynna (b-rpynma)», Maneie u OoJblne
NEPUOJIBI; coomHOocumb 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOAMYECKON Tabauue, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsa sapa, 001ee YUCIIo AIEKTPOHOB M PACHPEICNICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);
00vsCcHAMb O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX JIEMEHTOB U
WX COCAUHEHUN B MpeesiaX MaJlbIX MEPUOAO0B U TJIABHBIX HOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(UIIUPOBATh XMUMHUYECKHE DJIEMEHTBhI, HEOPraHUYEeCKHE BEIIECTBA;

25



XUMUYECKUE peakiuu (M0 YMCIY M COCTAaBY Y4YacTBYIOUIMX B PEAKIMH BEIIECTB, IO
TErI0BOMY 3P (PEeKTy, M0 U3MEHEHUIO CTETIIEHEH OKHUCIICHUS XMMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CrielUpUIECKUe XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkJasi OMUCAHUE MPUMEPAMH MOJICKYJSIPHBIX U
VOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XMMHYECKAX PEAKIIMM C OTIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUECKON HMCCOLUMALMU KUCIOT, IIEIOYEH U
COJICH; TIOJIHBIE U COKpAIEHHBIC YpPaBHEHUS DPEaKIMii MOHHOTO OOMEHa; ypaBHEHUS
peaKIuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOUN CBSI3U MEXK/y BEIlleCTBAMHU
Pa3JIMYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHUS DJICKTPOHHOT'O OajlaHca ATHX PeaKIuii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAaHWS XHUMHUYECKHX NPEBPAIICHUN I0CIE MPEIBAPUTEIBHOIO
00CYXJIeHUsI C TIeJJarorom;

BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XMMHUYECKOTO dJeMEeHTa 1Mo (opMysie COCIMHEHHUS; MACCOBYIO JOJIO
BEILIECTBA B PAacTBOPE; MPOBOAUTH PACUEThl MO YPABHEHHID XMMHUYECKOW pPEAKLHUH C
OIIOPOM Ha aJTOPUTM;

CJIEIOBATh TpAaBHJIaM TOJIb30BAHUS XMMHYECKOW TMOCY/I0N U J1abopaTopHBIM
0o0opyI0BaHMEM, a TaK)Ke IMpaBUiiaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU 1O BBIMIOJHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHUIO U
cOoOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMUAKA U YTIIEKUCIIOrO ras3a);

MPOBOJIUTh pPEAKLMH, MOATBEPKAAOIINE KAauyeCTBEHHBII COCTaB pa3IM4YHBIX
BEILIECTB: PACMO3HABATh ONBITHBIM NyTEM XJIOPUI- OpoMHUI-, HMOAMA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THIAPOKCUI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3yUYEHHBIX
METaJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;

IIPUMEHSATh OCHOBHBIE ONEPAMU MBICIUTEIBHON JEATEIbHOCTH — aHajlu3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMATU3alIUIO, BHISIBICHUE MPUYMHHO-CIIEJICTBEHHBIX
CBSI3€M — JIJIs1 U3YUYEHHSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIUI; ECTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOII0ICHHE, U3MEPEHUE, MOCITMPOBAHNE, SKCTIEPUMEHT (peaibHBIHI
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHPOBAHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEZIEMIO, BCETO 68 4, U3 HUX 3 4 — PE3EPBHOE BpPEMS)

MpumepHblie TeMb, OCHOBHOE coaeprKaHue OCHOBHbIe BUAbI AeATEeNIbHOCTU
pacKpbiBatloLme gaHHbI pasaen obyuarowmxcsa
nporpammbl,

U KOIN4ecTBo 4acos,
oTBOAMMOE Ha UX ndy4yeHue

Paspen 1.11epBoHavyanbHbie Xumuveckue mousTus(20 q)
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TeMma 1. XuMuAa — BaXkHaa
06J1aCTh €CTeCTBO3HAHUA U
NPaKTH4YeCKOH JesATeIbHOCTH
YeJsioBeKa

(54)

[IpeaMeT XUMHUU. Po/1b XUMUU 8 HCU3HU Yen08eKa. Xumusi 8
cucmeme Hayk. Memodbl nO3HAHUS 8 XUMUU.

Tesna v BemecTBa. PUsnyecKre CBOHCTBA BeLeCTB. ArperaTHoe
cocTosiHUe BelecTB. YucThie BemecTBa U cMecy. Crocobbl
pasfenieHus cMmeceil. usnyeckre U XMMUYeCKUe sIBJIEHUS.
[IpyU3HaKU U YCI0BUS NPOTEKAHUS XUMHYECKUX PeaKIui.
3HAKOMCTBO C MpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paGoThl B
XUMHYEeCKOH J1abopaTOpHH.

JleMOHCTpanuu

1. JlaopaTopHOe 060py/i0BaHUE.

2. PazsinuHble BU/ bl XUMHUYECKON OCY/bI.

3. O6pasiibl BEleCTB.

4. CiocoObl pa3gesieHus cMecei (GUIbTpoBaHUe, BEITAapUBAHUE,
JUCTUJLISALMSA, XpoMaTorpadus).

JlaGopaTopHble M NpaKTH4YecKue paboThl

JlabopamopHble onbimbi:

OnucaHue GpU3UYECKUX CBOWCTB BELIECTB.

Pa3ziesieHne cMecH € MOMOIIbI0 MAaTHUTA.

[Ipakmuyueckue pabomul:

Ne 1. JlabopaTopHOe 060py0BaHHE U TpHeMbl pabOThI C HUM.
[IpaBusia 6e30macHOM paboOThl B XUMUYECKOU JJa60paTOPHUH.
Ne 2. OuncTKa 3arpA3HeHHOM NOBapPEeHHOM conun
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSTHH C TOMOIIbIO IIelarora.

PackpbIBaThb poJib XMMHUHU B IPUPO/IE U XKU3HHU YeJIOBEKA, €€ CBA3b C APYTUMHU
HayKaMH.

PassnyaTh 4MCThIE BeleCTBA U CMECH; OJHOPOJHbIE U HEOJHOPOJHbIE CMECH;

PazsinyaTh Ppu3nyecKkre U XUMUYECKHUE SIBJIEHHUs C ONOPOH Ha onpejesieHusl.

OnpefensiTb NPU3HAKU XUMAYECKUX PeaKI[ Ui U YCI0BUS UX TPOTEKaHUS.

CrneoBaTh NMpaBUJIaM [0Jb30BaHUSA XUMUYECKOH NOCY 101 M 1a60paTOPHBIM
060pyZOBaHKEM, A TAKKe MPABUJIaM 00palleHHs C XUMHUYECKUMHU Bellle-CTBaMH
B COOTBETCTBUHU C MHCTPYKIUSMH 110 BBIITOJHEHHUIO TPAKTUYECKUX PAbOT MO/,
KOHTpOJIEM Ie/iarora.

[I1aHMpOBATh U NPOBOAUTE XUMHUYECKHH SKCIIEPUMEHT 10 U3YYEHUI0 U
ONHUCaHUI0 GU3NYECKUX CBOWCTB BelleCTB, CIOCO6OB pas/ie/ieHUs cMecer
BeIlleCTB 10/ PyKOBO/CTBOM Ilefiarora ¢ o6Cy’k/leHreM IIaHa paboThl.

HWcnosb30BaTh NpH BBINOJHEHNUH yYEOHbIX 33/JlaHUH U B IpoLiecce
HCCJIel0BAaTeNbCKOH JIeITeIbHOCTH HAyYHO-OMYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa oy,
PYKOBO/ICTBOM IleJiarora.

BricTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
“HbOpMaL IO U3 y4eGHMKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
WCI0/1b30BaTh U3yYeHHbIH MOHATUHHBIN annapaT Kypca XUMHUH



Tema 2. BemecTBa
U XUMHYeCKHe peaKu1
(154)

ATOMBI U MOJIeKyJIbl. XHUMHUUYeCKHe 3JIeMeHTbl. 3HaKU (CUMBOJIbI)
XMMHYECKUX 3J1eMeHTOB. [IpocThble U C/10KHBIe BelllecTBa.
ATOMHO-MOJIEKYJIAPHOE yYeHHe.

Xumundeckast opmyJia. BaseHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. 3aKOH NOCMOSTHCMBA cOCMasa eeujecms.
OTHocHTe/IbHast aTOMHas Macca. OTHOCUTe IbHasA MOJIEKYJIIpHast
Macca. MaccoBas 011 XUMHUY€eCKOT0 3/1eMeHTa B COe/JUHEeHHUH.
dusnyeckre U XMMHUYECKHe SIBJIEeHNS. XUMHUUYeCKas peaKLysl.
[Ipy3HaKy ¥ ycl10BUs NPOTEKaHUSA XMMUYECKUX PeaKLUi.
XuMHUyecKre ypaBHEHHUs.

Tunsl XUMHUYeCKUX peaK Ui (coeJUHEHUs], Pa3/IokKeHUs],
3aMelleHus1, 06MeHa).

3aKOH COXpaHEeHUsI MacChl BEIeCTB.

M. B. /lomoHoco8 — yHéHblii-aHYuKa0neducm.

AeMoHcTpauumn

dusnyeckye siBeHUs (pacTUpaHue caxapa B CTYIKe, KUIIEHHE U
KOH/IEHCALUA BOJbI U T. [1.).

XuMmuyeckue siBjeHus (ropeHre CBeuH, pasJioKeHUe caxapa,
B3aMMOJeMCTBHE CEPHOU KUC/IOTHI C XJIOPUIOM 6apus,
pasnoxeHue rugpokcuza menu(Il), B3auMoaecTBYe xKetesa c
cepoW, B3aUMO/IeCTBHE JKeJsie3a ¢ pacTBOpoM costk Meau(11)).
OmbIT, WIIOCTPUPYIOLUHA 3aKOH COXpaHEHHUs MaCChl.

Na6opaTtopHbie U NpakTU4eckne paboTbl

Jla6opamopHble onbimbl:

[IpuMepr! pu3NYECKHUX ABJEHUH (I/1aBeHHe BOCKA, TasgHHE
JIbAA).

[IpyMepbl XUMHYECKUX SIBJIEHUH (ITpOKaIMBaHUE MeJHOU
NPOBOJIOKH, B3aUMO/ZeiCTBUE MeJa C KHCIOTOH).

Mogesiu aTOMOB ¥ MOJIEKY T

MpakTnyeckaa pabota Ne3 MNpun3HaKM NPoOTEKaHUA XMMUYECKUX
peakumi

BbiqucneHus

— OTHOCUTEJIbHOM MOJIEKYJ/ISIPHON MacChl BELECTB;

— MacCcOBOM ZI0JIM XUMHUUYECKOTO 3JIeMeHTa 1o GopMysie
coeJMHEeHUS.

[IpUMeHSATb eCTeCTBEHHO-HAay4YHble METO/(bI I03HAaHUS (B TOM YHCIIe
HabJl0jeHue, MO/leIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluy
MBICJIUTE/IbHON 1eATe/IbHOCTH (CpaBHEHHE, KJIacCUPUKALUA) AJ1 U3yYeHUs
BeIleCTB Y XUMHYECKHX PeaKI[UH C OIOPOH Ha aJITOPUTM HJIH CXEMY.

PacKkpbIBaTh CMbIC/I U3yYaEMBbIX IOHATHH U 3aKOHOB U IPUMEHSITb 3TH NOHATHS
NPY ONMCAaHUH CBOMCTB BEIECTB U UX NPeBPaLleHUH ¢ 0OpOY Ha NJIaH U
KJII04YeBbIe C/10Ba.

PaznnyaTh dr3MYeCKHe M XUMUYECKHeE IBJIeHHUS, 06 bCHATD UX CYIIHOCTb C TOYKU
3peHUsI aTOMHO-MOJIEKYJ/IIPHOTO YYeHHsI C OTIOPO Ha onpe/ieJIeHUsI U CXEMBI.

OnpefensiTh NPU3HAKU XUMUYECKUX PeAKI UK, YCI0BUS UX IPOTEKAHMUS.

OGBACHATD CYIIHOCTb GU3NUECKUX U XUMUYECKUX SBJIEHUH C TOYKH 3peHHUs
aTOMHO-MOJIEKYJIIPHOI'0 yYeHHs C UCTI0/Ib30BAHHEM BU3YaJbHOH ONOPBI.

KrnaccudunupoBaTh XuMu4ecKre peakiuy (110 YUC/Iy U COCTABY pearupyouiux u
00pasyoLIMXCS BEIIECTB) C OMOPOM HA CXEMBI.

CocTaBasiTh GOpPMYyJIbl GUHAPHBIX BELIECTB 110 BAJIEHTHOCTH U OTIPEJEISATh
BaJIEHTHOCTb 110 pOpMyJ1aM BEILECTB C ONOPOX HA aITOPUTM y4eOHbIX
NeHdCTBUH.

PacctaBiATh K03$pdULIMEHTHI B ypaBHEHUAX XHMAYECKUX PeaKLUH ¢ OIopoi Ha
QJITOPUTM Y4YeOHBIX JeUCTBUIML.

CriejoBaTh MpaBUJ/IaM I0JIb30BaHUSA XUMUYECKOH MOCY10H U 1a60paTOPHBIM
060pyZi0BaHHEM, A TAKKe PaBUJIaM 06pallleHHs C BellleCTBAMU B COOTBETCTBUU
C MHCTPYKLMSMH 110 BBITIOJIHEHHIO JIaB0PAaTOPHBIX XMMUYECKUX OIBITOB IO/,
KOHTpOJIEM IleJiarora.

HMcnosnb30BaTh NpU BHINOJIHEHUH Y4e6GHBIX 3aJaHUH U B IIpoLiecce
HCCJIeloBAaTebCKOMN J1eATe/IbHOCTH
Hay4YHO-NIOMYJ/ISPHYIO INTePaTyPy XUMUYECKOT0 COJiepKaHHUsl, CIPABOYHbIe
MaTepHaJbl, pecypcel MHTepHeTa noJ, pyKoBO/CTBOM Ilefiarora.

BricTpauBaTh pa3BEpHYTbHIE MHCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha
MHbOpPMaLMIO U3 y4eOHMKA U CIPAaBOYHBIX MaTEPHUAJIOB, TPAaMOTHO
HCINO0J/1b30BaTh U3y4eHHbIH MOHATUHHBIN annapaT Kypca XUMHUU

Pa3ge 2. BaxkHeiilIne npejcTaBUTE/ M HeOPpraHuyeckKux Bemects (30 1)
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Tema 3. Bo3gyx. Kucnopog.
MoHATue 06 oKkcuaax
(549)

Bosayx — cMech ra3os. CocTaB Bo3ayxa.
Kucopos — 3/1eMeHT U IPOCTOE Bellle-
cTBO. 030H — a/s1omponHas modudukayus Kucsaopooa.

HaXO)KLLeHI/Ie KHCJIOpoJa B mpupozje, (1)H3H‘{6CKI/I€ U XUMHYeCKHe

CBOMCTBA (peaKL U OKUCJIEHUs, FTOpeHUe). YCI0BUS
BO3HUKHOBEHHUS U NpeKpalieHus ropeHus. [lousitue

00 OKCH/Jax.

Cnoco6bl nosyveHus kucopoda 8 1a6opamopuu u
npomviuwieHHocmu. [lpuMeHeHue Kucjaopoa. Kpyrosopot
KHMCJI0pOJa B IPUPO/E.

Tens0801 3¢pghexm xumu4eckoll peakyuu, noHsimue o
mepMOXUMU4ecKOM ypasHeHUU, 3K30- U IHJ,0TePMHUYECKUX
peakuusx.

Tonaueo (Hegpmv, y20.1b U MemaH). 3azpsizHeHUe 8030yXa,
cnoco6bl e2o npedomapaujeHus. YcusieHue napHuKo8020
agppexkma, paspywieHue 030H08020 C/10S1.

AlemoHcTpauumn

BzaumogeiictBue ¢pocdopa, cepbl U xkeJie3a ¢ KHCJI0POJ oM
(BO3MOXXHO HCIN0JIb30BAaHHE BUZEOOIBITOB).
OnpefesieHue coZiepXaHus KUCJI0pPO/ia B BO3/YXe.
OnbIThI, IEMOHCTPUPYIOLIYE YCI0BUA BOSHUKHOBEHUA U
npeKpalieHUs FrOpeHusl.

Na6opaTopHble U NpaKTMYeckne paboTbl
JlabopamopHblii onbim:

O3HaKOMJIeHHE ¢ 06pa3IjaMU OKCH/IOB.
Ilpakmuuyeckas paboma:

Ne 4. [TosiyueHHe KUCA0POAA, U3YUEHHE €T0 CBOUCTB.

BbiyucneHusi

— MOJIeKyJIHpHOﬁ MacCChI KMCJIOpOJa U 030HAa HA OCHOBAaHUHU

aTOMHOM MacChl XHMHY€ECKOTO 3JIeMEeHTa
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PackpbIBaTh CMBIC/I U3y4aeMbIX IOHATHUN U IPUMEHSTb 3TH NOHATHUS NIPU
ONKCaHUH CBOWCTB BEILECTB U UX IPeBPAllleHUH C UCII0/b30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepHu30BaTh (OIUCBIBATD)C ONOPOU HA NAAH, CXEMY, KDATMKYIO 3ANUCH
cOCTaB BO3/yxa, pU3UUYECKHUE U XU-MUYECKHEe CBOMCTBA KUCJI0POAa, CIOCOObI
€ero MoJIy4eHUs, IPUMeHeHHe U 3HaYeHHe B IPUPO/ie U KU3HHU YesloBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUS C IpeiBapUTEbHBIM
06CyX/leHHeM NTapaMeTPOB CPaBHEHUS.

Co6upaTh IPUOOPEI /A5 [TOJYydYeHHsI KUCJI0pOo/a (BBITECHEHHUEM BOJIbI U
BO3/yxa).

PacrnosHaBaTh ONBITHBIM MyTEM KHUCI0PO/, 0/, KOHTPOJIEM Tle/iarora.

Hcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIs COCTaBJIeHUsA pOpMy.1 BellecTs,
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKIUH C yyacTHeM KHUCJIOpOJa.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX IPOGJIeM, CBSI3aHHBIX C 3arpPsI3HEHHEM
BO3/yXa.

CnepoBaTh NpaBu/IaM 6e30MacHON paboThl B 1a60paTOPUU IPH UCII0JIb30BAHUU
XMMH4Y€eCKOH NoCy/bl U 060py/JOBaHUA IO/, KOHTPOJIEM I1eJ]arora, a Takxe
paBUJ/IaM 06palleHHs] C TOPIOYUMHU BelLlieCTBAMHU B OBITY.

[11aHUPOBATD U OCYLIECTBJISATh HA NPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTH HAOJIIOZEHHS, JleJIaTh BBIBOJbI 10 PE3YJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBO/ICTBOM IleJiarora.

Y4yacTBOBaTh B COBMECTHOH paboTe B rpyIIIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOHBIX 33JaHUH U B IpolLiecce
HCCJIel0BAaTeNbCKOH J1eTeIbHOCTH HAyYHO-OIYJ/ISIPHYIO JIMTEPATYPY
XMMHYECKOTO COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa Moy,
PYKOBO/ICTBOM IleJiarora.

BricTpauBaTh pa3BépHYThIe MHUCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOM Ha
vH}pOpManMIo U3 ydyeGHUKA U CIPaBOYHBIX MAaTEPHUAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO MCI0JIb30BATh U3y4YeHHbIHM TOHATUHHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IoHsATHE 0 KHC/I0TAX U COJIAX
(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHHA B XUMHH
(44)

Bozopos — 3jieMeHT U IpOCToe BelecTBO. HaxoxaeHue B
npupoje, pusnuecKue U XMMUYeCKHe CBOMCTBA (Ha puMepe
B3aHMMOJIEUCTBUS C HEMETA/IJIaMH M OKCUJITaMH METaJlJIOB),
MpUMeHEeHHE, CNOCOObI NOYYEHUSL.

[ToHsITHE O KUCJIOTAX U COJISIX.

AeMoHcTpauumn

[losyyeHue, co6upaHue U pacno3HaBaHHe BOAOPO/aA.
['opeHue Bogopoja.

B3aumogeiicTBue Bogopo/a c okcugom meau(ll).

JNlabopaTopHble U NpaKkTUyecKkue paboTbl
JlabopamopHblii onbim:

B3aumogeiicTBHE KHCJIOT C MeTa/JIaMH.
IIpakmuyeckas paboma:

Ne 5. [losiyyeHue BOAOPOAA, U3YIEHUE €0 CBOMUCTB.

BbiyucneHusi
— MOJIEKYJISIPHOM MaccChl BellleCTBa HA OCHOBAHHWU aTOMHOM
MacCCbl XUMHUY€CKUX 3JIEMEHTOB

KosmyectBo BeujectBa. Mosib. MosisipHas Macca. 3akoH
Aorazpo. MosisipHbIi 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypPaBHEHHSIM.

JleMoHCcTpanus
06pa3sibl BeleCcTB KOJIMYeCTBOM 1 MOJIb.

Bbi4ucneHusi

— 00'b€Ma, KOJIMYeCTBa BELeCTBA ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BeIL[eCTBA UJIH 00BEMY;

— 006'bEMOB ra3oB I10 YpaBHEHHUIO PEAKIUHU HA OCHOBE 3aKOHA
06'bEMHBIX OTHOLLIEHUH ra30B
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PackpbIBaTh CMbIC/I U3y4aeMbIX HIOHATHUH U IPUMEHATb 3TH NOHATHUSA NPU
OTIMCAaHUH CBOMCTB BelleCTB U UX peBpallleHH .

XapakTepu3oBaTh (ONUCHIBATb) GU3HYECKHE U XUMUYECKHe CBOHCTBA BOJOPO/a,
CII0COGEI ero NMoJy4YeHus, [PpUMeHEeHNe C ONOPOH Ha IJIaH, KPaTKYo 3aMuCh,
cxemy.

CobupaTb NpUGODP AJIA MOJy4YeHHs] BOAOPO/A C UCI0JIb30BaHHEM BU3yaIbHON
OTIOpBI

Hcnosp30BaTh XUMUYECKYI0 CHMBOJIMKY /11 COCTaBJIeHUsI pOpPMYJT BELECTB,
MOJIEKYJIIPHBIX YpaBHEHUH XMMHUYECKUX peaKLMH € y9acTHeM BOJOPOAa C
OTOpOM Ha aJITOPUTM.

CiieoBaTh paBUJiaM 6e30MacHON paboThl B 1a6OPaTOPUM NPU UCIIOIb30BAHUU
XMMHUYECKOH MocyAbl ¥ 060py0BaHUA [0/ KOHTPOJIEM Ie/1arora., a Takxe
paBUJIaM o6palleHHs C TOPIOYKMMH BelleCTBAMU B OBITY

[l1aHMpOBaTb U OCYLIECTBJIATD HA IPAKTHKE XUMHUYECKHe 3KCIIepUMEHTBI,
MPOBOAUTB Hab/II0AeHMS, [le/IaTh BbIBO/IbI N0 pe3y/bTaTaM 3KCIIepUMeHTa MOJ,
PYKOBOJICTBOM IleJiarora ¢ o6Cy>kZieHleM IJIaHa paboThl, C UCII0JIb30BaHUEM
KJIMLIE.

Y4yacTBOBaTb B COBMECTHOH pa6oTe B rpymIe.

[l1aHUpOBaTh U OCYLECTBAATh HAa NPAKTHKe XUMUYeCKHe SKCIIePUMEeHTHI,
NPOBOJUTB HAOJIIOAEHHS, Zie/IaTh BbIBOABI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

Y4yacTBOBaTh B COBMECTHOH paboTe B rpymne

PacKkpbIBaTh CMbIC/ H3y4yaeMbIX IOHATHUH U IPUMEHSTh 3T NOHATHS, 2 TAKXKe
H3y4eHHble 3aKOHbI U TEOPHH /JIs pellleHUsI pacuéTHBIX 3a/1ay C TIOMOLIbI0
nejarora.

BbI4HCSATh MOJIIPHYIO MacCy BellleCTB; KOJHMYeCTBO BelllecTBa, 00bEM rasa,
Maccy BellleCTBa C ONI0poi Ha oOpa3ell, Ha GOpPMYJIbL;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX PEaKLUH C 0IOPOU Ha
06pasel], aJITOPUTM YIeOHBIX eHCTBUM: KOJUYeCTBa, 06bEMA, MacChl BELeCTBA
M0 U3BECTHOMY KOJINYeCTBY, 00bEMY, Macce peareHTOB UJIU NPOJYKTOB
peaxkiuu.

BricTpauBaTh pa3BépHyThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOM HA UH-
dopmarmio U3 yue6GHMKA U CIPAaBOYHBIX MaTePHAJIOB, TPAMOTHO UCI0/b30BaTh
M3y4eHHbIN NOHATUHHBIN annapaT Kypca XMMUH C IOMOILbIO lefiarora.



Tema 6. Boga. PacTBopbl.
TloHATHE 06 OCHOBAaHMUAX

(54)

Boga, ee coctas, cTpoeHue, MoJsieKyJibl. Dusndeckre cBolicTBa
BOJbL. AHA/IU3 U CUHMe3 — Memodbl U3y4eHUsi COcmasd 800bl.
XUMHU4eCcKre CBOUCTBA BOJbI

(pa3siokeHUE, peaKIUU C HATPUEM, OKCUOM KaJIbIIUs1, OKCU/IOM
cepsbl V.

CocTtaB ocHoBaHUH. [loHsATHE 06 UHIUKATOPAX.

Boda kak pacmeopumess. PacTBopbl. Pacmeopumocms geujecms
8 sode.

HacbiueHHble u HeHacblweHHble pacmeopsl. MaccoBas AoJist
BellleCTBa B pacTBOpe.

Posib pacmeopos 6 npupode u 8 xcu3Hu yesogeka. Kpyzoeopom
800b1 8 npupode. 3arpsi3HeHNe NPUPOJHBIX BoJ. OxpaHa

Y OYHCTKA MPUPOAHBIX BOJ,.

AeMoHcTpauumn

JJIeKTPOJIN3 BOJbl; CHHTE3 BO/IbI; B3aUMO/I€HCTBHE BOJIBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCNOJIb30BaHUE
BU/IEOMaTEePHAJIOB).

PacTBopeHUe BelIeCTB € pa3IMYHON paCTBOPUMOCTBIO.
HccneoBanye pacTBOPOB KHUCJIOT U LeJI0YeN C TOMOIIBI0
WHAWKATOPOB.

Na6opaTopHble 1 NpaKTUYecKne paboTbl

IIpakmuveckas paboma:

Ne 6. [IpuroToB/IeHHEe PACTBOPOB C ONpe/ieIEHHONH MacCOBOM
[i0Jieil pacTBOPEHHOTO BELECTBA.

BbiyucneHusi
— C UCIIOJIb30BAHHUEM IMOHATHA «MaCCOBaAdA A0JId BellleCTBa B
pacTtBope»

32

PackpbIBaTh CMbIC/I U3yYaeMbIX IOHATUH U HIPUMEHSITh 3T NOHSATHUS IPU
ONKCaHUH CBOWCTB BEIECTB U UX NPeBpaLleHHH € TOMOILbIO NTeJjarora.

XapakTepu3oBaTh $U3HYECKHE U XUMUUECKHe CBOMCTBA BO/bl, €€ POJIb KaK
pacTBOpUTEJIS B MPUPOAHBIX IPOLieCcCax C ONIOPOH Ha MJIAH U CXEMY.

CocTaBJsITh YpaBHEHUS] XMMUYECKUX PEAKLUH C y4acTHeM BO/bl C OIIOPOH Ha
cXeMmy.

OGBACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO6JIeM, CBA3aHHBIX C 3arpsI3HEHHEM
MPUPOJHBIX BOJ|, CIOCOOBI OYMCTKH BOABI OT IPHMeCeH, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HEHHs N0C/Ie IpeiBAPUTENTbHOTO CTPYKTYPHUPOBAHUS MaTepHala.

[11aHUPOBATD U OCYLECTBJISATh HA NPAKTHKE XMMUYeCKHUe SKCIIEPUMEHTBI,
NPOBOJAUTDb HAGJII0JEHUS, 1e/1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIepUMeHTa M0/, KOHTPOJIeM NeJjarora,
HCIOJIb30BaHUEM KIIHILE.

CrnesoBaTh npaBUaM 6e30MacHON paboThI B 1a6OPAaTOPHUH IPU HCHOJIb30BAHUU
XMMUYECKOH MOCy/bl U 060PYA0BaHUS 110/, KOHTPOJIEM IleJjarora.

[IpoBOANTE BBIYKC/IEHHUS C TPUMEHEHHEeM MOHATHUSA «MaccoBas [10J14 BellecTBa B
pacTBope» c 0Opoi Ha GOPMYJIBL.

Hcnosb30BaTh NPU BBINOJHEHUH YYeOHBIX 3aZlaHUH U B Ipolecce
HCCJIel0BATeNbCKOH J1eTEbHOCTH HAyYHO-IONYJ/ISIPHYIO JINTEPATYPY
XMMHYECKOTO COJlep’KaHus, CIPaBOYHble MaTepuaJibl, pecypchl UHTEpHETA
10/;, pyKOBO/ICTBOM Ie/iarora.

BricTpanBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHbOpPMaIHMIO U3 y4eGHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCI0/1b30BaTh U3yYeHHBIH NOHATUHHBIN annapaTt Kypca XMMHH OCJIe
Ipe/iBapUTebHOI0 CTPYKTYPHUPOBaHHUA MaTepraa



Tema 7. OCHOBHBI€E KJIACChI
HeopraH"u4yecKHux
coeJUHEHU

(1149)

Knaccudukanus HeopraHU4eCKUX COeIMHEHUH.

Okcujibl: cocTaB, kaaccudukanys (OCHOBHBIE, KUC/IOTHBIE,
amM@pomepHble, Heco1e06pasyoujue Ha npumepe okcuda yeaepoda
Il u okcuda a3oma Il, HoMeHKJIaTypa. [lo/1y4eHue OKCUZ,0B
(B3aMmoaeiicTBME C BOAON, KUCNOTaMMU, LLENOYAMM).

OcHoBaHUs: cOCTaB, K1accubukanus (Ley104u 1
HepacTBOpUMbIe OCHOBAHMs), HOMEHKJ/IATypa.

KucnoTsr: coctaB, kiaccudukanys, HOMeHKIATypa, U3ndecKre
Y XUMHUYeCKHe CBOHCTBA (B3aMOJEeHCTBYE C OCHOBHBIMH
OKCHJIAMU COJIIMU Ha IPUMeEPE COJITHOU M CEPHOM KUCJIOT),
€noco6bl nosy4eHusi. Pi akTUBHOCTH METAJIJIOB.

Couu (cpeiHUE): HOMEHKJIATYPa, CNOCO6bI NOAYYEHUS,
B3aMMO/JeHCTBHE COoJIel ¢ MeTalJIaMH, KUCJI0TaMy, LeJ109aMU U
COJISIMM.

['eHeTHYeCKas CBSI3b MEX/1y KJIacCaMU HEOPTraHUYECKUX
coeauHeHUH. ['eHeTH4eckue psajpl. [loHssTHe 06 aMbOTepPHBIX
FUJPOKCH/IaX Ha IpMMepe IIMHKA U aJllOMUHUA. XUMUYeCcKue
CBOMCTBA - B3aHMO/IeICTBHE C KUCJOTAMHU U I[eJI09aMH.
PassioxkeHue pu HarpeBaHUU.

AeMoHcTpauumn

06pasibl HeOpraHUYeCKUX BellleCTB Pa3/INYHbIX KJIaCCOB.
B3anMogelicTBUe pacTBOpa CEPHOM KMCJIOThI C OKCUOM
meau(Il).

Peakuus HeHTpaiu3aLuu.

BoiTecHeHMe 0lHOT0 MeTaJljla APYTMM U3 pacTBOpa COJIH.

Na6opaTtopHble U NpakTMYeckne paboTbl

JlabopamopHble onbimuil:

B3anMogeicTBHe KUCIOT € MeTa/lIaMHU.

[losiyyeHre HepaCTBOPUMBIX OCHOBaHUH.

B3auMozielicTBUe HePaCTBOPUMBIX OCHOBAHUH C KUCJIOTaMU.
PaznoxeHue rufpokcuza Mmeau(ll) npu HarpeBaHuUU.
Ilpakmuueckas paboma:

Ne 7. PemreHne skcnepuMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHBIE
KJIacCbl HEOPraHW4eCKHUX COeJMHEeHU».

Bbiqyucnernusi
— 110 ypaBHeHl/IHM XUMHUYECKUX peaKL[l/Iﬁ

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSANHEHHIH M0 MIa0JIoHy.
CocraBpieHHe CXeM CTPOESHHS OCHOBHBIX KJIaCCOB HEOPTaHNUECKHUX COCJUHEHHH Ha
OCHOBE OTIPE/IENICHNs].

CocraBieHue (HopMyIT OCHOBHBIX KJIACCOB HEOPTaHHIECKHUX COCIMHEHNUI 1 HA3bIBAaHUE
HX 10 MEXyHapOJHOH M TPHBHAIBHOW HOMEHKIIATYpPE C HCIOJIb30BaHUEM
OTIpeIeNIeHUsT U TaOIHIBI PACTBOPHMOCTH.

KraccudpuimpoBanue n3ydaeMbIX BELIECTB 0 COCTABY U CGOUCMBAM C OTIOPOIl Ha
OTIPE/ICJICHN, CXEeMBI ¥ TaOJIHIy PaCTBOPUMOCTH.

CocrapieHue TaOINIbI TEHETHYECKUX PSIOB B CXeMBI «I eHeTHJecKast B3aHMOCBSI3b
OCHOBHBIX KJTACCOB HEOPTAaHWIECKHUX COEIMHEHHMIN» MOJ] PYKOBOACTBOM IEIarora.
[TporHo3upoBaHue CBOMCTB BEIIECTB HAa OCHOBE OOIIHUX XHMHUYCCKUX CBOMCTB
U3YUYCHHBIX KJIACCOB, IPYIII BEIECTB, K KOTOPHIM OHU OTHOCATCS C UCIOIb30BaHUEM
cxeMbl « eHeTHIecKast B3aHMOCBSI3b OCHOBHBIX KIIACCOB HEOPTaHUUECKHX
COeIMHEHU» 0] pyKOBOJICTBOM II€Iarora.

CocraBiieHre MOJICKYJISIPHBIX YPaBHEHUH peakiiii, WIUTIOCTPUPYIOIUX XUMUYECKUe
CBOMCTBA U3YUCHHBIX KIIACCOB U CHOCOObI NOYYeHs BELIECTB N3YUCHHBIX KIIACCOB,
TPYTIL, & TakoKe MOATBEP)KAAIONINX TeHETHUECKYIO B3aHMOCBSI3b MEXy HUMH, C
Onopoii Ha BepOAJIbHYIO CXEMY B KAU€CTBE 3pHUTENbHON OMOPEIL.

CocraBieHne MOJIEKYJISIPHBIX YPaBHEHUH peakiuil 0 cxeMaM C IIpeaABapUTeIbHbIM
o0cyxieHneM BBIOOpa pearupyrouX BEeIeCTB.

Berucnenue no ypaBHSHHSAM XUMHIECKUX PEAKIUi KOJIMYECTBa, 00bEMa, MacChl
BEIlECTBA MO KOINYECTBY, 00bEMY, Macce peareHTOB MIIH MPOAYKTOB PEaKIUH 110
aNrOpUTMY.

[InanupoBaHue U OCYIIECTBICHHAE HA IPAKTUKE XUMUUECKOTO SKCIIEPUMEHTA U
HaOIIIOICHNSI TIOA PYKOBOACTBOM yIHUTEIA.

DopMyIHpOBaHUE BBIBOIOB IO PE3yIbTaTaM 3KCIIEPUMEHTA C HCIOIb30BaHUEM
OIOPHBIX CJIOB.

®DopMynHpoBaHUE C TIOMOMIBIO TIEIarora U BEITTOJIHEHNE MpaBwII 6e30macHoit paboTH B
11ab0paTOPHH MPH UCTIOIB30BAHUH XUMHUUECKOH TOCY Bl 1 000pyIOBaHHSI.
Hcnionp3oBaHye MPY BHIMOIHEHUH YUeOHBIX 3alaHUH U B IIpoLIecce
HCCIIEI0BATEINILCKOM IS TEIbHOCTH HayYHO-NIONYJIIPHON JIUTEPATypbl XUMHYECKOTO
coJiepXKaHMs, CIIPAaBOYHBIC MaTepHAaNbL, pecypcsl VIHTepHeTa, ocylecTBIeHIE BEIOOpa
IOJ PyKOBOZACTBOM II€AArora.

BricTpauBanue pa3BEpPHYTHIX NTUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nHpopManuio 13 yueOHNKa U CIIPABOYHBIX MaTePHAIOB, IPAMOTHOE HCIIOJIb30BaHUE
N3y9IEeHHOTO MOHATHITHOTO anmapaTa Kypca XHMHH C UCIOJIb30BaHUEM IUIAHA,
OTIOPHBIX CIIOB, AITOPUTMA.

Paszaen 3. [lepuoauyeckuii 3aKkoH U [lepuoauyeckas cucreMa XMMU4YeCKUX 3/ieMeHTOB /I. U. MeHpe/ieeBa.
CtpoeHue aTOMOB. XuMnueckas cBs3b. OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKiyu (15 4)
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Tema 8. Nepuoanueckuii 3aKoH u
Nepuoguueckan cuctema
XMMUYECKNX 31eMEHTOB

O. U. MeHpene-eBa. CTpoeHue
atoma (7 4)

[lepBble NONBITKU KJIacCUPUKALUU XUMUYECKUX 3JIEMEHTOB.
[ToHsITHE O rpynnax CXOAHbBIX 3JIEMEHTOB (1L[eJIOUHbIE U
1eJIOYHO3€eMeJIbHbIE MeTaJlJIbl, TaJIOTeHbl, HHEPTHBIE T'a3bl).
JsiemeHmbl, Komopble 06pasyrom

amgpomepHble okcudsl U 2udpoKcudbl.

[lepuoguueckuii 3aKkoH u [lepuoau-yeckas cucreMa
xuMHnueckux asnieMeHToB /l. U. Mengesneesa. [lepuoapl, rpymisl,
noArpynmnbl. PU3nyecKui CMbIC MOPSI/IKOBOT'O0 HOMeEpPaA
3JIeMeHTa, HOMePOB NepUo/a Y IPYIIIbI.

CtpoeHue aToMoB. CoCcTaB aTOMHBIX g/iep. U3omonebil.
JsieKTpoHbL. CTpOeHUe 3/IeKTPOHHBIX 060/104€K aTOMOB NePBbIX
20 XMMHU4YeCKHUX 3jieMeHTOB [leproanyecko CUCTEMbI

. U. MeHpeneeBa.

XapaKTepUCTHKA XUMUYECKOTO 3JIEMEHTA [0 €ro MOJI0KEHUIO B
[Tepuoauyeckoit cucteme /. U. MeHeneeBa.

3axkoHoMepHOCMU U3MEeHEeHUSs! C80licM8 3/1eMeHMO8 MAa1bIX
nepuodos u 21agHuIX N0d2pynn 8 3a8UCUMOCMU 0M AMOMHO20
(nopsidkogozo) Homepa.

3HaueHue [lepuoduyeckozo 3akoHa u [lepuoduueckoll cucmembl
XUMUYECKUX 3/1eMeHMo8 0151 pa3sumus HaQyKu U NpaKmuKu.
A. U. MeHdeneee — yuéHulil, nedazoz u 2paixc0aHuH.

AlemoHcTpauumn

KopoTkonepuoHas ¥ AJIMHHOIIeprouAHast GOpMbl
[leprouyeckoil cucTeMbl XMUMHUYECKUX 3JIEMEHTOB

/1. U. MeHngesneena.

0O3HaKOMJIeHHE C 00pa3llaMU METAJIJIOB U HEMETAJJIOB.
NabopaTopHble U NpaKkTUYecKkue paboTtbl

JlabopamopHblii onbim:

B3anMogelcTBUE IMPOKCH/AA [IMHKA C pACTBOPAMHU KUCJIOT U
mieJioyen
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PackpbIBaTh CMBIC IEPHUOAUYECKOT0 3aKOHA 10, PYKOBOCTBOM MeJarora.

[ToHUMaTh CylecTBOBaHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB XUMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJuyCOB aTOMOB U 3JIEKTPOOTPHULATEBEHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHsI B IEPHUOUYECKOH CHCTeMe U CTPOEeHHsI aToMa C
HCIIOJIb30BaHUEM CXeM U TabJIULL.

YcTaHaBAUBATD CBA3b MEX/Y 0J0KEHUEM 3JIeMEHTA B IEpUOUYECKOM cucTeMe
Y CTpPOEHHEeM ero aToMa (COCTaB U 3apsij A/pa, 00Liee YHUCII0 3JIEKTPOHOB U
pacnpe/iesieHUE UX 10 3JIEKTPOHHBIM CJI05IM) 110 06pa3iy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynmnam v nepuojam [lepuoaudeckod CUCTEMBI C IOMOLIbIO Nearora.
XapakTepu30BaTb XUMHUYeCKHeE 3JIeMEeHTHI IEPBbIX TPEX NEPUO/I0B, KaJlus,
KaJIbLiMs M0 UX noJioxkeHuto B [lepuoguueckoit cucreme /I. U. MeHeneeBa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B TaGOPATOPUH NTPH HCIIOTb30BaHUU
XUMHUYECKOU MTOCYZbI U 060PY/J0BaHUS 110/ KOHTPOJIEM IIeJjarora.

BricTpauBaTh pa3BEépHYTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
nHdopManUIo U3 y4eOHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHATHUIHBIN annapaT Kypca XUMHH 110CJIe
CTPYKTYpPUPOBaHUS MaTepHasia C UCIOJIb30BaHHUEM KIIHIIIE.

Hcnosp30BaTh NPU BbINOJHEHUH YYeOHBIX 33/JaHUH TEKCThI yueOHUKa 1ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJia, CIpaBoYHble MaTepHuasbl ([lepuoanyeckyro
CUCTEMY XUMHUYeCcKUX 31eMeHTOB /I. Y. MeHzeieeBa, TabIMIy pacCTBOPUMOCTH
KHUCJIOT, OCHOBaHHUM U COJIeH B BOJle, 3JIEKTPOXUMHUYECKU I pAJ| HallpSHXKeHUH
MeTaJlJIOB).

Hcnosp30BaTh NP BbINOJHEHUHN Y4eOHbIX 33/laHUH U B IIpolLiecce
HcCC/1e[0BaTe/IbCKOM 1esTeIbHOCTH HAyYHO-TIONYJIIPHYIO JIUTEPATypy
XUMHUYECKOI0 COZlep>KaHud, CIpaBOYHble MaTepHralbl, pecypcbl UHTepHeTa nof,
PYKOBOJICTBOM IleJiarora



Tema 9. Xumunueckasn csAsb.
OKucauTenbHo-

BOCCTaHOBUTE/IbHbIE peakuun
(84)

9 KJIACC

InekmpoompuyamenbHOCMb AaTOMOB XUMHYECKUX 3JIEMEHTOB.
XuMuveckasi cBsi3b (MOHHAs1, KOBAJIEHTHAs NOJIIpHAs U
KOBaJIeHTHasl HeNoJIsipHas).

CTeneHb OKUCJIEHUS.

OKHUCIUTEbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponecchl
OKHCJIEHHUS U BOCCTAaHOBJIEHUs. OKUC/IUTENN U BOCCTAHOBUTEIH.

AemoHcTpauumn
OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKIUU: TOPEHUE,
peaxkuu pasaokKeHUs, CoeJUHEeHUs

(2 4 B HEOEMIO, BCETO 68 4, N3 HUX 4 4 — pe3epBHOE BpeMs )

PackpbIBaTh CMBIC/I U3yYaeMbIX IIOHATHH 0/, PyKOBOJCTBOM learora.

OnpenieniTb BUJ XUMHUECKOM CBA3H B COEJMHEHHUH C UCIIOJIb30BAHUEM CXEM.

OnpefeiATb CTeNEeHb OKUC/IeHUS XMMHUYECKOTO0 3/1eMeHTa 1o popMy.ie ero
COeIMHEeHUS C UCTOIb30BaHUEM aJITOPUTMA.

OmnpesensiTh 3J1€EMEHT (BELECTBO) — OKUCJIUTEJIb U 3JIEMEHT (BeLLeCTBO) —
BOCCTaHOBUTEJIb.

OGBACHATD CYLIHOCTb NPOILECCOB OKUC/IEHHUS U BOCCTAHOBJIEHUS.

CocTaBJ/ISATh 3JIEKTPOHHBIN GasIaHC € YYETOM YUC/IA OTAAHHBIX U IPUHATHIX
3JIeKTPOHOB.

CoCTaBJsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEJIBHOU PeaKI MU M0
aJIrOPUTMY pa3bopa OKUCJIHUTENbHO-BOCCTAHOBUTEIBHOHN peaKILHH.

Hcnosb30BaTh NpH BBINOJHEHNUH YYeOHBIX 3alaHUH TEKCThI y4e6HMKa Nocie

CTPYKTYPHUPOBAHUSA MaTepHaJla, CIpaBOYHble MaTepHasibl (IepHOANYECKYIO
CUCTEMY XUMHUYeCKUX 3/1eMeHTOB /I, Y. MeHiesieeBa, TabJIUIy PACTBOPUMOCTH
KHMCJIOT, OCHOBAaHHH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKU I psiJ| HANPSDKEHUH
MEeTaJJIOB).

MpumepHble Tembl,
pacKpbiBatloLme gaHHbI pasaen
nporpammoil,

M KO/IMYECTBO YacoB, OTBOAMMOE
Ha UX UsyyeHue

OcHOBHOe cogeprKaHue

OCHOBHbIE BMAbI AEATENbHOCTU
obyualowmxca

Pa3geu 1. BemecTBo U XuMHYecKHe peakuu (17 u)
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TloBTOpEHMe U yriy6ieHue
3HAaHMH OCHOBHBIX pa3/eJioB
Kypca 8 kj1acca

(549)

[leproanyeckuil 3akoH. [lepuosnueckas cHicTeMa XUMHUYECKUX
anemeHTOB /l. U. MeHzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MePBbIX TPEX
NepUO/I0B, Ka/Ius, KaJbL U U UX

coelMHEHUH B COOTBETCTBUM C [10JI0’KEHUEM 3JIEMEHTOB B
NepuoANYeCcKOr CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccrudurkanus 1 HOMEHK/IATypa HeOPraHUYeCKHX BellleCTB
(MexayHa-poAHas M TpUBHA/IbHAsA). XMUMHYECKHe CBOHCTBA
BelleCTB, OTHOCALMXCS K Pa3/IMYHbIM KJIacCaM HeOpraHU4eCKUx
coelMHEeHUH, UX TeHeTHYecKasl CBI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHUe BellecTBa: BU/bl XUMUYECKOH CBS3H U THUIIbI
KPUCTA/VINYeCKUX PeIETOK. 3a8UCUMOCMb C80licme 8ewjecms om ux
CMpOEHUsL.

JleMoOHCcTpanuu

1. Mogeiu KpUCTalJIn4eCKUX PelléTOK HeOpraHUYeCKHX BellecTB.
2. KopoTkonepuogHas 1 JJIMHHONEpHOAHasA GOPMBbI
[leprioryeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB

J. . MeHpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IEPBBIX TPEX MEPUOJI0B, KaJUsI U
KaJIbLIusl 10 UX noJsioxkeHU1o B [lepuonudeckoit cucreMe /. . Meneneesa ¢
ONOPO# Ha aJITOPUTM.

KnaccupunupoBaTh ¥ Ha3bIBaTh HEOPTaHUYECKHE BelleCTBA U3yYeHHBIX
KJIaCCOB C OMOPOM Ha CXEMY, TAOJUIY PACTBOPUMOCTH.

OnuceiBaTh 001He XUMUYECKHE CBOMCTBA BELECTB Pa3/IMYHbIX KJIACCOB,
NOATBEPXAaTh CBOMCTBA IPMMepaMHU MOJIEKYJ/ISIPHBIX YpPaBHEHUH
XUMMHYEeCKUX PeaKl Uil C 0IOpOM Ha CXeMy.

OnpenensiTh BUJ XMMUYECKOM CBS3U U TUI KPUCTALJINUECKOUN pEeIETKU
BellleCTBa C ONOPOY Ha CXEMY.

[IporHo3upoBaTb CBOMCTBA BeLECTB B 3aBUCHMOCTH OT UX CTPOEHUS Nocjie
npeJiBapuUTeIbHOTO pa36bopa.

BbicTpauBaTh pa3BépHYyThie MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
MHpOpMal U0 U3 yYeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB, FPAMOTHO
KCIN0JIb30BaTh U3YYEHHbIN MOHATUHHBIN allapaT Kypca XUMHUH.

HWcnosb30BaTh MU BINOJHEHUH YIeOHBIX 33/IaHUH U B ITpoliecce
HCCIe0BATeIbCKON J1esITeIbHOCTH HAyYHO-NIONYJISIPHYIO JIMTEPATYPY
XMMUYECKOTO COJlepKaHUsl, CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTa
[0/l pyKOBO/ZCTBOM MeJarora.

TeMma 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKiui
(44)

Knaccudukanus XuMU4eCcKUX peaKMi 0 pa3/IMuYHbIM NPU3HAKaM
(o 4uc/1y M cocTaBy y4acTBYIOLIMX B peaKIMH BelleCTB, N0
mensi08omy 3gghekmy, no usmMeHeHU0 cmeneHetl OKUCAEHUSs!
XUMUYECKUX 3/1eMeHmMo8, no 06pamumocmu, no y4acmuro
Kamasauzamopa).

IK30- u IHOOMepMU1ecKUue peakyuu, mepmMoxXumu1eckue ypagHeHusl.
ToHsimue o ckopocmu xumu1eckoii peakyuu. [loHssMuUe 0 20MO2eHHbIX
u 2zemepozeHHbIX peakyusix. [loHssmue 06 06pamumbvix

U HEO6PAMUMBIX XUMUYeCKUX peakyusx. [IoHssmue o XumMu4ecKkom
pasHosecuu. Pakmopwl, 8auAOWUE HA CKOPOCMb XUMUYECKOU
PeaKyuu u nos1ojceHue XUMU4ecKko20 pagHo8eCusl.
OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE PEAKLUH (37IeKTPOHHBIN
6aJIaHC OKUCJIHTEIbHO-BOCCTAHOBUTEIBHOMN peaKLUH).

JleMOHCTpanuu

1. 3aBHCHMOCTb CKOPOCTH XMMUYECKOH peaKI U OT pa3IMYHbIX
daxTopoB.

2. Bo3zielCTBUE KaTaIM3aTOPa HA CKOPOCTh XUMHUYECKOH peaKLHH.
3. [IpuMepbl HEOOPATHUMbIX U 06PATUMBIX peaKUM.

4. CmMelieHHe paBHOBECHUS XMMUY€ECKOH peaKIuu.

BuvryucaeHus
— KOJIMYeCTBa BelllecTBa, 00béMa U MacChl peareHTOB WU
MPOAYKTOB [0 YpaBHEHUSIM XMMHUYECKUX PeaKL Ui

PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U NPUMEHSTb 3TU NOHATHUS IPU
ONMUCaHUU CBOWCTB BeILeCTB U UX IpeBpalleHH.

KnaccupunupoBaTb XUMHUYECKHE PEAKI[UH TI0 Pa3IMYHBIM NPU3HAKAM.

YcTaHaBaIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKIuU OT Pa3IndHbIX
$baKTOpoB N0 PYKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTH NPOTEKAHUSA XUMHUYECKUX NTpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSX ITOC/Ie IPeABApUTENbHON PabOThI.

OnpejensiTh OKUCIUTENb U BoccTaHOBUTEb B OBP.

CocTaB/IAATh 3/IEKTPOHHBIN Ga/IaHC peaKIUU.

[Ipou3BOAUTD BbIYUCIEHUS 10 XUMUYECKUM YPABHEHUSIM 10 aJIFCOPUTMY.

BricTparBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOU Ha
MHpOpMaIUI0 U3 y9eOHUKA U CIIPABOYHBIX MATEPHAJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YEeHHbIA NOHATUUHBIN anlnapaT Kypca XMMUH T10CJIe
npeJiBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHraa.

HWcnosb30BaTh MPU BBINOJHEHUH YIeOHbBIX 33JaHUH U B IIpoIiecce

HCCJIe[l0BATEbCKOH J1eATeIbHOCTH HAYYHO-TIONYJ/ISPHYIO JIUTEPATYPY
XMMHYECKOT0 COZlepKaHUs, CIPaBOYHbIe MaTepHaJibl, pecypchl UHTEpHeTa
1ocJle KOHCY/IbTAaLlUH C IIeJaroroM.
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Tema 2. JneKTposiuTHYECKASA
Auccouranua. XuMu4YecKue
peaknuM B pacTBopax

(84)

Teopust 3/1eKTPOJUTUYECKON AUCCOLUALUU. DJAEKTPOTUTHI U
HeaJIeKTPOIUThI. KaTUOHBI, aHMOHBI. MexaHusm duccoyuayuu
geujecme ¢ pasAuUYHbIMU 8UAAMU XUMUYECKOU c8s3u. CmeneHb
duccoyuayuu. CuibHbIe U C1a0bIe 3J1EKTPOJIUTHI.

Peakuuu MOHHOTO 0GMeHa, YCI0BHUs UX MPOTeKaHusl. MoHHbIe
ypaBHEHUs peaKLHil.

XuMUYecKue CBOMCTBA KUCJIOT, OCHOBAHUH U COJIEN B CBETE
Mpe/ICTaBJIeHUH 06 3JIEKTPOJIUTHIECKOH Aucconmaluy. Cpesa
pactBopa. [loHsTHE O THAPOJIH3E COMEH.

KayecTBeHHbIe peaKI[U1 Ha KATUOHBI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ, HO3UJ-, CybdaT-, KapbOHAT-,
CUJIMKaT-pocdaT- aHUOHBI, THAPOKCH/-UOHBI KATHOHBI aMMOHHS,
MarHus, KaJlblus, aJIIOMUHUSA, )Kese3a 2+, 3+, [UHKa,
MPUCYTCTBYIOLIME B BOAHBIX pACTBOPAX..

JleMoOHCcTpanuu

JJ/ieKTpUYecKas MPOBOJAUMOCTb PACTBOPOB BEIECTB; BH)KeHUE
HOHOB B 3JIEKTPUYECKOM TI0JIE.

ONBITHI, WTIOCTPUPYIOLIME MPU3HAKH MPOTEKAHUS PeaKIui
WOHHOTO 06MeHa.

OnbITHI O ONIpeZie/IEHHI0 CPeibl B pacTBOpax cosiel (xyopuza
HaTpHs, KapboHaTa HATPHU, XJIOPU/A IUHKA).

JlaGopaTopHble U NPpaKTHYeCKHue

pa6oThbl

JlabopamopHblii onbim:

Ne8Peakiuyu HOHHOI'0 06MeHa B PAaCTBOPAX 3JIEKTPOJIUTOB:
cyabdata megu(1l)

Y 1EJ104HM, Kap6oHaTa HATPUS U COJSTHON KUCJIOTBI, peaKI s
HeWTpaM3aL U1 MeX/y THAPOKCUAOM KaJUs U COJNISTHON KHUCJIOTOH.
Ne9. KayecTBeHHble peaKLumn Ha MOHbI B pacTBope.

Ilpakmuuyeckas paboma:
Ne 1. PelieHue aKclieprMeHTa/bHBIX 33/]a4 110 TeMe.

Buruucaenus
— 110 ypaBHEHUSIM XUMUYECKUX PeaKLuH

PackpbIBaThb CMbICJ/ U3y4YaeMbIX IOHSATHH, @ TAKXKE CMbICJI TEOPUHU
3JIEKTPOJIMTUYECKON JUCCOLIUALIMU C OLIOPOX HA CXEMBI.

O6BACHATD NPUYMHBI 3J1IEKTPOIPOBO/-

HOCTH BOJIHBIX PACTBOPOB C [IOMOIIbIO [Iejarora.

CocTaBJIsITb YpaBHEHHUs AUCCOLMALIMHU KUCJIOT, LieJI04el U CoJieii, MoJIHble
Y COKpalléHHble HOHHBIE YPAaBHEHHUS XUMUYECKUX PeaKL Ui HOHHOTO
o6MeHa.

[I1aHUpPOBATE U OCYIIECTBJIATD Ha MPAKTHKe XUMUUYeCKHe IKCIIepUMEHTHI,
IPOBOJUTDb HABJIIOEHHS, ZieJlaTh BbIBO/ABI 110 pe3yJbTaTaM 3KCIIepUMEeHTa
nocJie npeBapuUTeJbHON paGOThI.

CnefoBaTh NpaBuJaM 6e30nacHOM paboThl B 1abopaTOpUU NpU
HCII0JIb30BaHUU XUMHUYECKOH MOCYy/ibl U 060pYJ0BaHUA 110/, KOHTPOJIEM
nejarora.

[IpOM3BOAUTD BBIYMCIEHHUS 10 XHMUYECKUM YPABHEHUSM.

BbicTpanBaTh pa3BEépHYThIE MMCbMEHHbBIE U YCTHbIE OTBETHI C ONOPOH Ha
MH}OpMaIHMIO U3 y4e6HUKA U CIPABOYHBIX MaTePHAJIOB, FPAMOTHO
WCI0JIb30BaTh U3yYeHHbIA NOHATUHHBIN allllapaT Kypca XMMHH 110CJIe
pe/iBapUTebHOTO CTPYKTYPUPOBAHUS MaTepHaJa.

Hcnosib30BaTh NpH BBIIIOJHEHUH YYEOHBIX 3aZlaHUH U B IIpolLiecce
UCCJIeI0BATe/bCKOM J1eITeIbHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATYPY
XMMHY€eCKOT0 COZlepKaHUs, CIPaBOYHble MaTepHaJibl, pecypcbl UHTEpHeTa
1ocJie KOHCYJIbTAl[UU C eJjaroroM.

Pa3gen 2. HemeTanibl U UX coeAUHeHUA (24 1)
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Tema 3. O6masn
XapaKTepUCTHKA XMMUYeCKUX
ajieMeHTOB VIIA-rpynnsl.
Tasiorens!

(44)

0O061as xapaKTeprUCTHKa rajoreHoB. 0COGeHHOCTH CTPOEHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JI/Is1 HUX CTENeHH
okuceHusA. CTpoeHue 1 GpU3NYECKHE CBOMCTBA NPOCTLIX

Bell|eCTB — raJIoreHoB. XUMHYECKHe CBOIMCTBA Ha MPUMepe XJI0pa
(B3auMoAieNiCTBUE C MEeTA/JIaMH, HEMeTa/lJlaMH (BOZOPO/JOM U
KHCJI0pOZ0M), wjeaouamu). Xnopoogopos. CosisiHas KUCJIO0Ta,
XMMUYeCKHe CBOMCTBA, no/1iyyeHue, npuMeHeHHe. KayecTBeHHbIE
peaxIMy Ha rajoreHu/-uoHsl. Jelicmeue x/10pa u x10posodopoda Ha
0p2aHU3M 4Yes08eKka. BaxkHeme XJI0pUAbI U UX HAXOXK/IEHUE B
npUpoJie.

JleMOHCcTpanuu
BI/I[LeOMaTepI/IaJIbI: raJioreHbl U UX COeJUHEHUA.
06pa3sibl XJI0PU/IOB.

JlaopaTopHble M NPpaKTU4eCKUue paboThl
JlabopamopHblii onbim:

PacnosHaBaHue XJ1I0pU/-MOHOB.

IIpakmuueckas paboma:

Ne 2. [losiyyeHHe COJISTHON KUCJIOThI, U3yYeHHUEe eé CBOMCTB.

BuruucaeHus
10 YypaBHEHHUSM XM MHUYECKUX peaKL UK.

OGBSACHATD 061HE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U UX
CoeZIMHEHUH B NpeJiesiax MaJbIX IEPUO/OB U TJIABHBIX MOJIPYIII
[leproandeckoi cHCTeMbl XMMHUYECKUX 3IEMEHTOB C yY6TOM CTPOEHHUSA UX
aTOMOB C UCT0JIb30BAaHUEM CXEMBI.

XapakTepusoBaTh pU3HYECKHE U XUMUYECKHE CBOMCTBA NPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJ10pa) U CI0KHBIX BELIECTB (X10POBOL0POAA,
XJIOpU/ia HaTpus), COCO6BI UX MOJy4eHHs, IPUMEHEHHE U 3HaYeHHe B
IPUPOJie ¥ XKU3HU YeJIOBeKa 110CJie CTPYKTYPUPOBaHHUs MaTepHaJa.

OnpenensiTh raJOreHU/-MOHbBI B paCTBOPE C UCNOJIb30BaHUEM TaGINIbI
"XapakTepHble peaKllMy Ha aHUOHBI".

[11aHMpPOBATh U OCYLIECTB/IATDH HA IPAKTHUKE XUMHYECKHE SKCIIEPUMEHTBI,
NPOBOJUTD HAOJII0IeHHUS, [IeIaTh BBIBO/bI 110 pe3yJIbTaTaM IKCIepUMeHTa
MocJie IpeJBapUTeTbHOU PaGOTHI.

Tema 4. O6mas
XapaKTepHCTUKa XUMHUYeCKHUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHUA (5 u)

061mas xapakTepucTHKa 31eMeHTOB VIA-rpynnbl. 0co6eHHOCTH
CTPOEHHS aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble JJ/I1 HUX CTeNeH!
okucieHus. CTpoeHue U U3NYeCKre CBOMCTBA MPOCThIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotponHsle MoAUQUKaLMK KUCA0POJA U cepbl. XUMHUYeCKHe
CBOMCTBA cepbl. B3auMoseiicTBre c HeMeTa/lJlaMH - BOJOPOZOM U
KHMCJIOPOZI0M, MeTa/lJIaMH, KOHLIeHTPUPOBaHHBIMHU a30THOM U
cepHOU KUca0TaMu. CepoBOZ0po/, CTpoeHue, pru3nyecKue

O6bACHATD 06LIMe 3aKOHOMEPHOCTH B U3SMEHEHUU CBOUCTB 3/1eMeHTOB VIA-
IPYIBI U UX COeMHEHUH
C y4ETOM CTPOEHHMsI X AaTOMOB C ONIOPOH Ha cxeMy "H3MeHeHUe pasinyCcoB B
nojrpynmnax".

XapakTepusoBaTb puUsnyeckue
Y XMMHUYeCKHe CBOMCTBA TPOCTOr0 BEI|eCTBA CEPbI U €€ CoeJMHEeHUH
(cepoBozOpO/1a, OKCHJIOB CEPBI, CEPHOM KUC/IOTHI, Cy/1bGaTOB), CIOCOGBI UX
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Y XMMUY€eCKHe CBOHUCTBA (KUCJOTHbIE U BOCCTAHOBUTEJIBHBIE).
OKcuAbI cephl KaK NpeJCTaBUTENN KUCJIOTHBIX OKCUAOB. CepHast
KHCJI0Ta, U3NYecKre U XMMHUYecKre CBOWCTBA (00LIMe KaK
Npe/ICTaBUTeJIsl KJIacca KUCJIOT U cheyuguyueckue), TIpUMeHEHHE.
CepHuUCTas KUCIAO0TA.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20 CnOCo6a
no/y4eHusi cepHoll Kuciomul. Annapams! u npomekarnoujue 8 Hux
npoyeccol (Ha npumepe npou3eodcmeda cepHoll KUC/10mbi).

CoJi cepHOM KMCJIOTHI, Ka4YeCTBeHHasl peaK1us Ha CyibdaT-HOoH.
HaxoxzeHue cepbl ¥ e€ coeIMHEHUH B IpUpoJie. XumMuyeckoe
3aeps3HeHuUe OKpycaroujeli cpedvl coeOUHeHUSAMU cepbl (KUCOMHble
dodicdu, 3azpsizHeHue 803dyxa U 80006mM08), CnOCO6bI €20
npedomepaujeHusl.

JleMOHCTpanuu

Kosunekuuu (Buzeomatepuasibl): cepa v eé coeJUHeHUSI.
O6yryiiMBaHMe caxapa NoJ JeHCTBHeM KOHIIeHTPUPOBAHHOH CEpHOHU
KHUCJIOTBI.

JlaopaTopHble M NpaKTU4YeCKUue paboThl
Jla6opamopHble onbimbl:
O6HapyxeHue cy1bpaT-nOHOB.
B3aumogelicTBue pa36aBJeHHON CEPHON KUCIOTHI C IUHKOM.
Buryucsaenus
TI0 ypaBHEHHUSIM XMMUY€eCKUX peaKI Uit

NoJIy4eHHs], IpMMeHeHHe U 3HaueHHe B IPUPO/ie U *KU3HU YesI0BeKa C
ONOpo¥ Ha CXeMY U IJIaH.

OnpefensaTb HalU4YKe Cy1bdaT-HOHOB B pacTBOpe.

OOGBACHATD CYLHOCTh 3KOJIOTUYECKUX IPOGJIEM, CBA3aHHBIX C lTlepepaboTKOMN
coeJJMHEeHUH cephbl oc/e CTPYKTYPUPOBAHUA MaTepHaJa.

[ln1aHMpOBaTh U OCYLIECTBAATDh Ha NPAKTHKe XUMHUUYECKHe SKCIIePUMEHTHI,
NPOBOJUTb HAOJIIO/IeHHUA, ZleJIaTh BBIBO/IBI 10 pe3y/IbTaTaM IKCIIePUMEHTa.

CneznoBaThb MpaBuJIaM 6e301acHOM paboThI B 1abOpaTOPUH IPU
MCIO0JIb30BAaHUM XUMUYECKOH NOCYy/ibl ¥ 060pY/JOBAHUS MO/, PyKOBO/ICTBOM
nejarora.

[Ipor3BOAUTE BBIYMC/IEHUS 10 XMMUYECKUM ypaBHEHUSIM 110 aJIFCOPUTMY.

Hcnosb30BaTh NpH BbINOJHEHNUH yYeOHbBIX 3a/JaHUH TEKCTbI y4eOHHKa,
crnpaBoYHble MaTepHaJbl ([leprojudecKyro CHCTEMY XMMUY€ECKUX
asieMeHTOB /|. U. MeHpe/ieeBa, TabIULY PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U CoJiel B BOJE, 3JIEKTPOXUMHUYECKUH psiJi HAMIPSKEHU
MeTaJJIOB).

HWcnosb30BaTh Npy BHIIOJHEHUH YYeOHBIX 3alaHUN U B TpolLiecce
HCCJIeloBaTeIbCKOH JleATeIbHOCTH HayYHO-OMYJIIPHYIO JIMTePaTypy
XMMMUEeCKOTr0 COJlepXKaHusl, CpaBOYHble MaTepHaJibl, pecypchl MHTepHeTa
1ocJie KOHCYJIbTalluu € Nefjlarorom
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Tema 5. O6masn
XapaKTepPUCTUKA XUMHUYEeCKUX
3jieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA

(7 4)

061as xapaKTepUCTHKaA 371eMeHTOB VA-rpymnmnbl. 0cCOGeHHOCTU
CTPOEHHs aTOMOB 3THX 3J1eMEHTOB, XapaKTepHble [/l HUX CTeNeHU
OKHCJIEHHS.

A3oT, pacripocTpaHeHHe B IpUpo/Je, GU3nuecKre U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupo/e.

AMMuak, ero pusnyeckue U XMMU4ecKue CBOKWCTBa, MOJyuyeHHe U
npuMeHeHHe. Col aMMOHUA, UX GU3NYECKHE U XUMUYECKHE

CBOﬁCTBa, IpUMEHEHHUE. KauecTBeHHast peaKnud Ha UOHbl aMMOHMUA.

A30THas KMC/I0Ta, eé pU3nYecKre U XUMUYECKHe CBoMCTBa (001ue
KaK IIpe/ICTaBUTeIs KJacca KUCIOT U cheyugduueckue). Asomucmas
Kucaoma. Hcnoab308aHue HUMpamos u coeti aMMOHUS 8 Kayecmeae
MUHEpANbHBIX Y006peHUl.

X1UMH4YecKoe 3arpsi3HEHUE OKPYKalollel cpe/ibl CoeIUHEHUSAMU
a3oTa (KUC/IOTHbBIE LOXK/H, 3arpsi3HEHME BO3/1yXa, HOYBbI U
BOJI0€MOB).

docdop, anromponnele modugukayuu gpocgopa, busndeckue u
XMMHYeCKHe CBOMCTBA.

Oxcug pocdopa(V) u dochopHas kucaoTa, GUsndecKre U
XMMUYECKHUEe CBOMCTBA, noay4eHue. KauecmeenHas peakyust Ha
docam-uoHsL.

Hcnoavsosatue gpocghamos 8 kauecmeae MUHepabHuIX yA06peHull.
3arpsi3HeHHe MPUPOJHBIX BOLOEMOB pochaTamH.

JleMoOHCcTpanuu
Kosnekuun: docdop u ux coejuHeHwUs.

B3anMopelicTBUE KOHIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEAbIO.

JlaGopaTopHble ¥ NpaKTU4eCcKHe paGoThl

JlabopamopHble onblmbl:

1. BzauMoieicTBME COJIel aMMOHHMSI C IIE/T0YbIO.

2. O3HaKOMJIeHHE € 06pa3LaMH a30THBIX U pocHOPHBIX yA0OpEeHHH.
IIpakmuueckas paboma:

Ne 10. [TonyueHHe aMMHaKa, U3yYeHHe ero CBOUCTB.

Buruuciaenus
I10 YPAaBHEHUAM XUMHUYIECKUX peaKuHﬁ

O6BACHATD 061[Me 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOUCTB 3/1eMeHTOB VA-
IPYNIbI U UX COeIUHEHUH C yYETOM CTPOEHHUs X ATOMOB.

XapakTepu3oBaTh $U3NUECKHE U XUMHUYECKHE CBOWCTBA MPOCTHIX BEL[ECTB
asoTa u pocdopa u ux coeMHeHUH (AMMHUAKa, COJIel aMMOHUS, a30THOH
KHUCJIOThI, HUTPATOB, oKcua docdopa(V) u pochopHO# KUCIOTHI,
docdaToB), criocoGbl UX MOJYYEHHUs], IPUMeHeHUE U 3HaueHUe B IpUpoJie
Y YKU3HU YeJIOBeKa C HCI0JIb30BAaHHUEM CXEMBI.

OnpezensiTb NOHBI aMMOHUS U PpochaT-HOHBI B PaCTBOPE C UCIOJb30BAHUEM
TaGHIbIl "XapaKTepHble peaKI[U1 Ha KATUOHBI U aHUOHBI".

OGBACHATD CYLHOCTh 3KOJIOTUYECKUX PO 6JIEM, CBI3aHHBIX C HAXO0XKeHUEM
coenuHeHul a3ota U pocdopa B OKpyKarwlleil cpefe.

[I1aHUPOBATE U OCYIIECTBJISATH HA TPAKTHKe XUMHUYeCKHe SKCIIEPUMEHTHI,
IPOBOJWTDb HAGJIIOIeHUS, AeaTh BBIBOBI 10 pe3y/IbTaTaM 3KCIIepHU-MeHTa.

CieoBaTh MpaBuJaM 6e30MacHOM paboThI B 1IA6OPATOPUM IPU
HCMO0JIb30BAaHUM XUMUYECKOU MOCYIbl U 060PYA0BaHUS.

[Ipor3BOAUTE BEIYUCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosb30BaTh NpH BBIIOJHEHUH YYeOHBIX 3aJlaHUN TEKCThI y9eOHHKA,
CIpaBOYHbIe MaTepHaJbl (TepUOANYECKYI0 CUCTEMY XMMHYECKUX
aneMeHToB /I. . MeHze1eeBa, TabIUIy pAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJiel B BOJE, 3JIEKTPOXUMHUYECKUI psiJi HANIPSKeHU I
MeTaJJIoB).

Hcnosb30BaTh MpU BBINOJHEHUH YIeOHBIX 3aJlaHUH U B IIpoIiecce

HCC]Ie,I[OBaTeJIbCKOﬁ AeATeJIbHOCTHU HAYYHO-TIONYJIAPHYIO JINTEPATYpPy
XUMHUYECKOro coepxaHH4, ClIpaBOYHbIE€ MaTepHaJibl, peCypChbl I/IHTepHeTa
IocJjie KOHCyJIbTAallUH C 1eJaroroM

Tema 6. 0611as XapaKTepuc-
THUKa XUMUYECKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHUM U UX

Yrsiepog, aJuIoTponHble MOAUPUKALMY rpadUT, aIMas.
B3zauMogeicTBHe ¢ MeTa/lJlaMH, HEMeTaJ/JIaMU,
KOHLLEHTPUPOBAHHbIMHY a30THOM U CEPHOU KHUCJIOTaMH,
pacrnpocTpaHeHHUe B IpUpoJie, GU3UYecKre U XUMUYECKUE

O6BACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3/1eMeHTOB [VA-
IPYIIbI ¥ UX COEAUHEHUH C yUETOM CTPOEHHS UX aATOMOB.

XapakTepu3oBaTb pU3NYECKHE U XUMUUECKHE CBOMCTBA TPOCTHIX BELIECTB
yrJepoJa U KpeMHHUS U UX COeAMHEHUH (OKCHU/I0B YI1epo/ia, yroJbHOK
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CoeIMHEHUSA
(84)

cBolcTBa. Aacop6uus. KpyroBopot yriepoza B mpupo/e.

Okcu/ibl yriieposia, ux pusnyeckre U XUMHUYeCKHe CBOUCTBA, UX
JleliCTBUe Ha KUBble OPTaHU3MBI, TI0JIy4eHHEe U IPUMeHEHHe.
IKo102uveckue npobaembl, c8s13aHHbIE C OKcudoM yeaepoda(lV);
2unome3sa 2/106a/1bH020 homen/eHUsl KAumMama; NapHUKo8wlli
agpgexm.

YroJibHasi KUC/IOTA U €€ COMH, X pU3NUeCKre U XUMUYecKre
CBOWCTBA, MOJIyYyeHHUe U TpUMeHeHMe. KauecTBeHHasl peakijus Ha
KapOOHAT-UOHBL

IlepeoHa4aibHbie NOHAMUS 06 Op2aHUYECcKUX 8elecmeax Kak o
coeduHeHUsIX y2aepoda: 0CO6eHHOCmU cocmasa U cCmpoeHusl.
TloHssmue o0 6uU0/102UYEeCKU BAJICHBIX BEWECMBAX: HCUPAX, Oe/KAX,
yesnesodax. MamepuasibHoe edUHCIMB0 OP2aHUYECKUX U
Heopz2aHu4eckux coeduHeHUull.

KpemHuli, e2zo gpusuueckue u xumuveckue ceoticmea (Ha npumepe
e3aumodeiicmausi ¢ MemaAaaMu U HeMema/Aaamu), Noay4eHue u
npumeHeHue 8 3/1eKmpoHUKe.

CoeduHeHus1 kpeMHuUs1 8 npupode. 06wue npedcmasieHus 06 okcude
kpemHusi(1V) u kpemHuegoli kuciome. CuauKamsl, Ux UCNO/1b308aHuUe
8 6bimy, MeduyuHe, NpombvlulieHHocmu. BascHetllwue cmpoumenbHble
Mamepuassl: KepaMmuka, Cmeks0, YyeMeHm, 6emoH, Jces1e306emoH.
IIpo6.siembl 6e30NACHO20 UCNO1b308AHUSI CMPOUMENbHBIX
Mamepuasios 8 n08cedHe8HOl HCU3HU.

JleMOHCTpanuu

Mo/iesin KpUCTaIJIMYeCKUX PeléTOK asiMa3a, rpaduTa, MOJIEKYJIbI
dynepena.

Ancop6uus pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM.
[IpoTtuBoras.

BuzpeomaTepuasibl: CUJIMKAaTHAsA NPOMBIIJIEHHOCTb.

Mopenu MoJieKyJ1 OpraHU4eCKUX BEIeCTB.

JlaGopaTopHbIe M NpaKTU4eCcKHe paGoThl

Jla6opamopHulil onbim:

KauecTBeHHas peaknys Ha KAp6OHAT-HOH.

IIpakmuueckue pabombi:

Ne 11. [TosiyyeHHUe YTIEKUCIOTO ra3a U U3y4YeHHUE ero CBONCTB.
KayecTBeHHas peakius Ha KAp6OHAT-UOH.

Ne 12. PemieHue akcliepvMeHTa/IbHBIX 3a/a4 10 TeMe «HeMeTa LibI».

Buvryucaenus
110 ypaBHEHUSIM XUMUYECKUX PEaKLUH, eC/IU OZJUH U3 peareHTOB
JlaH B BH/Jle BOJHOI'0 paCTBOpa C U3BECTHOM MacCOBOU Jl0/1eH.

KHCJIOThI, KAPGOHATOB, OKCH/IA KPEMHUS, KDEMHUEBOH KHUC/IOTHI,
CUJIMKATOB), CIOCO6BI UX MOJIy4eHHs], IPUMeHeHHe U 3HaYeHHe B IPUPOJie
Y ’KU3HU 4YesI0BeKa.

OnpenensiTh KapOGOHAT- U CUJIMKAT-

WOHBI B PacTBOpeE.

OGBACHATD CYIIHOCTb 3KOJIOTUYECKUX NPOOJIEM, CBSI3aHHBIX C HAX0XKEeHHUEM
YTJIEKHUCJIOTO ra3a B OKpy»KaroLiel cpefe.

WimocTpupoBaTh B3aMMOCBSI3b HEOPTAaHHUYECKHUX COeIMHEHUH yTrieposa U
OpraHUYeCKUX BeLeCTB M0/ PyKOBOACTBOM YUYUTEJIS.

[11aHMPOBATh U OCYIECTBIISTh HA NIPAKTHKe XUMUYECKHE SKCIIEPUMEHTHI,
NPOBOJUTb HAGJII0/IEHNUS, JIe/1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTa
nocJie mpeiBapUTebHON paGoTHI.

CnezmoBaThb NpaBuiaM 6e301MacHOM paboTeI B 1a60PaTOPUM NTPU
HCI0JIb30BAaHUU XUMHUUECKOH MOCY/Ibl U 060PYA0BaHUS.

Hcnosib30BaTh NP BBINOJIHEHUH yUYeOHBIX 3a/JaHUH TEKCThI yYe6HUKA,
cripaBoyYHble MaTepuaJbl ([leproudecKyro CUCTEMY XMMHUYeCKUX
aseMeHTOB /I. . MeHzeieeBa, TabIMIy pacTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U cosiel B BOJie, 3/IEKTPOXUMHUYECKUH psifi HANIPSHKeHU I
METaJIVIOB) M0CJIe KOHCY/IbTAllUH C IIearoroM.

Hcnosb30BaTh NpH BBINOJHEHUH YYEOHBIX 3aZlaHUH U B IIpolLiecce
HCCJIeI0BATEbCKOM JIeATeIbHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOI0 COZleP>KaHMsl, CIPaBOYHble MaTepHaJbl, pecypcel UHTEpHETA
HI0CJIe KOHCYJIbTALUH C IeJaroroM.

Pa3gen 3. MeTasuibl M uxX coeguHeHus (20 4)
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Tema 7. O61HMe CBOMCTBa
MeTaJlJIOB
(449)

061ast XapaKTePUCTUKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX M0JI0XKeHUs B [leproaudeckoil cucteMe XHMHUY€ECKUX
asieMmeHTOB /I. . MeHenieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTa/lsinyecKasi CBSI3b M MeTaJlIndecKast
KpUCTa/UIMYecKasi peléTka. JJIeKTPOXUMUYECKUH PsiJ
HamnpsDKeHUH MeTasioB. Pusndeckue U XMMUYeCcKre CBOMCTBA
MeTas10B. O6uwjue cnocobbl noJyveHust Memanaos. [loHssmue o
KOppo3uu Memas/108 U 0CHO8HblE CNOCOObI 3aUW UMbl 0M KOPPO3UU.
Cnaaswl (cmasv, 4y2yH, 00paaMuHuUll, 6GPOH3A ), UX NpUMEHEHUE 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCcTpanuu

0O3HaKoMJIeHHE C 06pa3laMy MeTA/IJIOB U CIIaBOB, UX
$U3MYeCKUMHU CBOMCTBaMH.

Mozenu KpUCTaIMYECKUX PELIETOK METAJJIOB.
BuzpeomaTepuasibl: KOPPO3Ws METAJJIOB.

JlaGopaTopHble M NPpaKTH4YeCKue pa6oThl

JlabopamopHble onbimbi:

0O3HaKoOMJIeHHe C 00pa3LaMH CILJIABOB METAJLJIOB.

3aBUCHMOCTb CKOPOCTH PeaKIMU MeTaJlyIa C KUCJIOTOH OT MIPUPOBI
MeTaJlIa.

Buwruucaenus
— I10 ypaBHEHUSIM XMMUUECKUX PeaKL U, eciu 00uH U3 peazeHmos
codepicum npumecu

PacKpbIBaTh CMbIC/ U3yYaeMbIX HOHATHHI U IPUMEHSATh 3TH NOHATHSA IIPU
ONMCAaHUU CBOYCTB BELIECTB U UX MPEBPaLeHU.

OO6BACHATD 06IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB-
MeTaJIJIOB U UX COeIJUHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLIOB, 0611e GU3UUEeCKHEe U XUMUYeCKHe
CBOMCTBa MeTaJlJIOB.

XapaKTepHu30BaTh 001He CIOCOGHI OJMYYeHHs METAJJIOB [TOCJIe
CTPYKTypPHUpPOBaHHUS MaTepHasa.

CnenoBaTh NpaBUaM 6e30MacHOM paboTel B 1a60paTOPUH TPU
HCMO0JIb30BAaHUM XUMUYECKOU MOCYIbl U 060PYA0BaHUS.

[Ipor3BOAUTE BEIYUCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosb30BaTh NpH BHIIOJHEHUH YYeOHBIX 33JaHUH TEKCThI y9eOHUKA,
cnpaBoYHble MaTepuasbl ([lepuoAUYECcKyI0 CHCTEMY XUMUY€eCKUX
aneMeHTOB /I. . MeHzie1eeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U CoJiel B BOJE, 3JIEKTPOXUMHUYECKUH psiJi HAMIPSKEHU
MeTaJJIOB).

Wcnosb30BaTh NPU BLITOJTHEHUH YYeOHBIX 3aIaHUU U B TIpolecce
HCCIe[0BaTENbCKOM 1eATEIbHOCTH HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHUYECKOT0 COZIEpXKaHMUsl, CIPaBOYHble MaTepHasbl, pecypcbl UHTEpHETa
nocJjie nNpeJBapuTeJTbHON KOHCY/IbTALUY C IEeJarorom
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Tema 8. BaxkHelmue
MeTaJlJIbl U MX COeAUHEeHU A
(16 4)

llesrouHble MeTasLblL [TonoxeHue B [leprogudeckoii cucteme
XMMHYeCKUX 371eMeHTOB /I. M. MeHlesnleeBa, CTpoeHMe aTOMOB.
HaxoxeHne B npupoze.

dusnyeckre U XMMHUYeCKHe CBOMCTBA (Ha MpUMepe HAaTpUs U
kanus). OKCUABI M THAPOKCUABI HATPUA U Kasus. [IpuMeHeHHe
1eJI0YHBIX MeTaJJIOB U UX COeAUHEHHUH.

[lleno4HO3eMeIbHBIE MeTa/JIbI MarHUH U KaJbLUH, CTpOEHHE
atoMoB. [losioxeHue B [lepronyeckoil cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpeneeBa. Haxox/jeHue B npupo/e.
dusnyeckre U XMMHUYeCKHe CBOMCTBA. BaxkHelne coeiuHEHNS
Kasbuus (OKCHJ, TUAPOKCHUJ, con). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Amomunui. [Tonoxenue B [lepyoanyeckon cucteMe XMMUY€eCKUX
asieMeHTOB /I. . MeHziesieeBa, cTpoeHue aToMa. Haxox/jeHue B
npupoje. Pusnueckue U XuMu4eckue cBOMCTBa. AMPOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCHJA.

Keneso: cocras, cBoiicTBa U nosydyeHue. [losoxxeHue B
[leproanyeckoit cucTeMe XUMUYECKUX 3JIeMEHTOB

. U. MeHnesneeBa, ctpoenue aToma. HaxoxeHue B npupo/e.
dusuveckre U XMuMHU4YecKre cBo¥cTBa. OKCHABI, THAPOKCUABI U COJIU
xkese3a(ll)

n xese3a(lll).

JleMoOHCcTpanuu

B3auMogelicTBue HaTpus € BOJOH.

OKpalrMBaHue MJIaMeHU HOHAMH HaTPUs U KaJlvsl.
OKpalIMBaHUe MJIaMeHU HOHAMHU KaJIbIIUs.
BsauMozielicTBre OKCH/Ia KaJIbIiHs C BOJOM.
BujieomaTepuasbl: ropeHHe XKeJjle3a B KUCJI0POJE U XJI0pe.

JlaGopaTopHbie U NpaKTH4YecKue paGoThbl
JlabopamopHble onblmbl:

0O3HaKoMJIEHHE € 06pa3LaMHy aJIIOMUHUS U €T0 CIJIABOB.
AmMdoTepHble cBOWMCTBA 'MAPOKCU/A aTIFOMUHUS.
KayecTBeHHBIe peaKLMH HA HOHBI XKeJie3a.
IIpakmuueckue pabombi:

Ne 13. PemieHue sakcnepuMeHTaJIbHbIX 3a/1a4 110 TeMe «MeTasbl».

BuruucaeHus
110 YypaBHEHHUSM XM MHUYECKUX peaKL UK.

OGBACHATH 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMEHTOB-
MEeTaJUIOB B I'PYMIIAX U UX COeJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepH30BaTh GU3NYECKHE U XUMHUYECKHEe CBOWCTBA MPOCThIX BELECTB
METaJIJIOB U UX COeJUHEHUH (OKCH/I0B, TUAPOKCH/IOB, COJIEH) C OIIOPOX Ha
CXeMY, CIOCOObI UX MOJIYYEHHUS1, TPUMEHEHUE U 3HAYE€HUE B IPUPO/IE U )KU3HU
YeJslOBEKa.

Pacro3HaBaTh C OMOILBIO KAYeCTBEHHBIX PeaKIMi HOHbI MeTa/JIOB (MarHus,
KaJIbIIUsl, AIIOMUHUS, IIMHKA, KeJie3a (2+), xese3a (3+), Meau (2+) ¢
HCTO0JIb30BaHUEM Tab MLkl "XapaKTepHble peaKL{M1 Ha KATHOHBI .

[11aHMPOBATh U OCYLIECTBJ/IATH HA IPAKTHUKE XUMHUYECKUE IKCIIEPUMEHTBI,
NPOBOJMUTb HAGJIIO/IEHHUS, ZleJIaTh BBIBO/IBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTa.

CrnenoBathb nNpaBu/iaM 6e30MacHON paboThI B 1a60paTOPUU NIPU
MCI0JIb30BaHUH XUMUYECKOM OCyAbl K 060pyL0BAHHSA.

[IpOM3BOAUTD BBIYMCIEHHUS 10 XHMUYECKUM YPABHEHUSM.

BbicTpanBaTh pa3BéPHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHOpMaIHMIO U3 y4e6HUKA U CIPaBOYHBIX MaTEPHA/IOB, TPaMOTHO
WCIO0JIb30BATh U3y4eHHbIN MOHATUHHBIN annapaT Kypca XUMHH.

HWcnosib30BaTh NpH BbINOJIHEHUH Y4eOHbIX 3alaHUH U B polecce
UCCJIeI0BAaTEbCKOM J1eTeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XHMHY€ECKOT'0 COZlepKaHUs, CIPaBOYHble MaTepHaJibl, pecypchl UHTEpHETa
nocJie IpeJiBapUTEJTbHON KOHCYJIbTALMH C N1eJaroromM

Pasaen 4. Xumus U okpykawmas cpeaa (3 4)

Tema 9. BemiectBa 1
MaTepHuasibl B X)KU3HU
YesIoBEeKa

Hosvlie Mmamepuasivl U mexHos10cuu. Belqecmea umamepuasbl 8
noecedHes8HOU HCU3HU Yes108eKa. Xumus u 300p08b€. BesonacHoe
ucno/s1b308aHuUe sewecme U Xumuveckux peakuuﬁ 8 6b1my.

XapaKTepusoBaTh POJIb XMMHUH B PA3/IMYHBIX chepax JesaTebHOCTH JIIAeH,
OCHOBHbI€ Bell[eCTBA U MaTepHaJibl, IPUMeHsIEMbIE B )KH3HU COBPEMEHHOTO
YeJsIoBEKa.
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(34)

IIpupodHble ucmoyHuku y21e6000p00doe (y201b, NpupodHblLil 2a3,
Heddmb ), npodyKkmul ux nepepabomku, Ux po/ib 8 6bimy u
NpOMbIWIEHHOCMU.

OcHosbl 3K0102u4ecKoll 2pamomHocmu. XumMuveckoe 3azpsisHeHue
okpyacaroujeli cpedsl (npedenbHo donycmumas KOHYyeHmpayust
seujecme — I1/IK).

Posb Xumuu 6 pewleHuU 3K0.102u4eCKUX npob.ieM.

OGBSCHATD YCI0BYsI 6€30MaCHOI0 UCTI0/Ib30BaHUs BEIECTB U XUMUYECKUX
peaxuii B ObITY.

AHanM3UPOBaTh U KPUTHYECKHU OLleHUBATh MHPOPMALUIO O BAUSHUU
HPOMBILIJIEHHOCTH, CEJIbCKOTO X0351HCTBa, TPAHCIOPTA U JIp. HA COCTOSIHHE
OKpY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOILb IPH XUMHUYECKHX 03KOTaX U OTPaBJIEHUSIX.

[IpyHUMAaTb y4acTHe B 06CYyKJeHUHU IPO6IeM XUMHUYeCKOH U 3KOJIOTHYeCKON
HaNpaBJIeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO [TO3UIUIO N0 PO6JIeMe U
npeJJiaraTb BO3MOXKHBIE NYTH €€ pelleHHs ¢ 0Nopor Ha HHPOpMaLHIo U3
y4eOHMKa U CTIPaBOYHbIE MaTepHUaJbl, pecypchbl MHTEpHeTA.

AA
G4

Onepatop 340 000 "Komnaxus "TeH3op"

[OKYMEHT MOATMWUCAH 3/TEKTPOHHOW MOANUCHIO
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