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[HOACHUTEJIbHAA 3AIINCKA

@OenepanpHas paboyas mporpaMMa Mo XUMHUHU JJi1 OOyYaroIIMUXCS C 3aEpKKOU
ncuxuyeckoro pazButusa (nanee — 3IIP) Ha ypoBHE OCHOBHOro oOIIEro 0Opa3oBaHUS
MOATrOTOBJIeHa Ha ocHoBe denepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra OocHOBHOro oo6mero obpaszoBanus ([Ipuka3 Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), denepanbHOl aganTHPOBAHHOM
00pa3zoBarelbHOM MPOrpaMMbl OCHOBHOTO 00IIEero o0pa3oBaHMs JJisi OOy4arOIIUXCS C
OrpaHUYE€HHBIMU BO3MOKHOCTAMHU 3710poBbs (IIprka3 Munnpocsenienust Poccuu ot 24
HOsiOpst 2022 1. No 1025), denepanbHOil pabodeil mporpamMmbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1o ydeOHOMYy mnpeamery «Xumus», DenepanbHOW MNporpaMMbl
BOCIIUTAHUSA, C YYETOM paclpeleleHHbIX IO KJaccaM MpOBEpsSEMbIX TpeOOBaHUM K
pesyabsraram ocBoeHus: DenepanbHON alanTUPOBAaHHOM 00pa3oBaTeNIbHONW MPOrPaMMBbl
OCHOBHOro oOmIero o0pa3oBaHUs I OOYyYarolIUXCs C 3aJeP>KKOM MCHUXUYECKOTO
Pa3BUTHS U DJIEMEHTOB COJIEpKaHUs, MPEACTABICHHBIX B YHUBEPCAIbHOM Kol (PUKaTOpe
no xumuu, KoHuenuuu mnpenonaBaHusi y4dyeOHOro nmnpeamera «XUMHUS» B
oOpa3oBarenbHbIX opranuzanusx P®, peanusyronmx oCHOBHbIE 00111€00pa3oBaTeIbHbIe
IPOrpaMMBbl.

[Iporpamma o xumum pazpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU pabouell MporpaMmsl 1o yueOHOMY IIPEIMETY.

Y4eOubiii  mpeaMeT  «XHUMHS» ~ BXOOUT B MpPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro 0Opa3oBaHUs
XUMHS KaK Y4eOHBI MpeaMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBAaHUM HAYyYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBBI XHMHUYECKUX 3HaHUM,
HEOOXOJUMBIX [l TOBCEAHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0E€30MaCHOTO Jis
YyelloBeKa W OKpy)Kalolled ero cpeabl oOpa3a >KM3HU, a Takke B BOCIHUTaHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh M3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3bIKOM,
coONoIcHuEM TIpaBUJ  Oe3omacHOM paboThl MPU  BBINOJHCHHUH XHMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTOUYUCIIECHHBIX CBSI3€M XMMHH C JPYTUMU MPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ce0si OCHOBBI HEOPTaHUYECKONW M OPraHUYCCKOU XUMUHU.
['maBHO¥M uaeel mporpaMMsbl SBISETCS CO3/IaHKE 0a30BOr0 KOMILUICKCA OMMOPHBIX 3HAHUM
[0 XMMHH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOydarOIIUXCS U UX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B copepkaHun JaHHOTO Kypca IMPeICTaBICHbl OCHOBOIIOIATAIINE XUMUYECKUE
TEOPETUYECKNE 3HAHWSA, BKIIOYAIOIIME HW3YYEHUE COCTaBa U CTPOEHUS BEIIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOE€HHUS, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALIECHNUN U ITYyTE€W yIIPaBICHUS MU
B LIEJISIX ITOJTYYEHUS BEIECTB U MaTEpUAJIOB.

TeopeTnueckyo OCHOBY M3Y4YE€HHsI HEOPTaHMYECKONW XUMUHU COCTaBJIIET aTOMHO-
MoJIeKyJiapHOe ydeHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU
CBEJEHUSMH O CTPOEHUM aTOMa, BHJAX XHMHUYECKOW CBS3H, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B u3ydenun kypca 3HaUMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY HKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M JIa0OPAaTOpPHBIX pabdOT, OIMUCAHUIO PE3YyJbTaTOB
YYEHUYECKOTO SKCIEPUMEHTA, COOJIOJCHUI0 HOPM U TpaBWJ Oe30MacHoi paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzanus gaHHON MporpaMMbl B Iponecce 00y4eHus MO3BOJIUT 00ydarouuMcs
¢ 3I1P ycBoUTH KIJIFOYEBbIE XUMUYECKHE KOMIIETEHIIUU U TIOHATH POJIb ¥ 3HAYCHUE XUMUU
Cpelu IpYyrux HayK O MpUpoJIE.

N3yyenune XuMuM CcrnocoOCTBYET (OPMHUPOBAHUIO y OOYYAIOUIMXCS HAyYHOTrO
MUPOBO33pPEHUS, OCBOCHHIO OOIEHAYYHBIX METOJA0B (HAaOJIOJEHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE), OCBOCHHUIO NPAKTUYECKOTrO NPUMEHEHMS] HAYYHBIX
3HaHHMM, OCHOBAHHOI'O HA MEXIIPEAMETHBIX CBA3SIX C peaMeTamu « OKpyKarouui MUp»,
«Duzuka», «buonorusy, «l'eorpadus», «MaremaTtuka» U HOpMUPYET KOMIIETECHIIMH,
HEO0OXO0IMMBIE JJIs MMPOJIOJKEHUS 00pa30oBaHus B 00JIaCTH €CTECTBEHHBIX HaYK.

N3yuyenue XuMuM CHocoOCTBYeT pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs, (PYHKIMOHAJIBHOW  TIpPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTHYECKH aHAJIM3UPOBaTh HMH(OpPMAIUIO, MPEICTABICHHYIO B
paznu4HbIX (QopMax. 3HAUUMOCTb NMpEAMETa AJis Pa3BUTUSA KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3axnrouaercs B YCBOGHHM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO U 0OE€30MACHOTO Jif
YeJioBeKa U OKpYXalolleld ero cpeibl obpasza Ku3HHU;, (POPMUPOBAHUM IKOIOTUUYECKON
KYJbTYPHI.

[Iporpamma oTpaxkaeT cojaepkaHue OoO0ydeHUs NpeaMery «XUMHUs» C Y4eTOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ 3I1P. Opmanenue yueOHbIM
NpeIMETOM «XUMUS» TPEACTABISIET OMPEACIICHHYIO TPYIHOCTh Il OOYYarOMIMXCS C
3IIP. D10 cBsI3aHO C OCOOEHHOCTAMH MBICTUTEIBHON AEATENBHOCTH, IEPUOTUIECKUMU
KoJIeOaHUSIMH BHUMAHUSA, MaJIbIM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, TMOHWKEHHBIM MO3HABATEILHBIM HHTEPECOM M HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSI.

Jlns mpeononeHuss TPYAHOCTEH B HM3YYEHHHM Y4eOHOro mpeamera «XuMUs»
HeoOXxoauMa ajanTaiys oobemMa M Xxapakrepa yaeOHOro Marepualia K Imo3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOW KaTeropuu OOyYarOMIMXCS, Y4e€T UX OCOOCHHOCTEH pPa3BUTHS:
UCIIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U MEXKIIPEAMETHBIX CBS3EH,
IIOCTENEHHOE YCIIOKHEHUE U3Y4aeMOro MaTepuaia.

[Ipy wu3yyeHMH XUMHH HEOOXOJAMMO OCYIIECTBISATh B3aUMOJCUCTBUE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEeKOMEHIYETCS M3y4daTh B IPOLECCE MPAKTUYECKOU
NEeATENbHOCTU. BO3MOXKHO BBIJICIIEHHE OT/IEJIBHBIX YPOKOB Ha PEIICHUE 33]1a4 B CBSI3H CO
CIIO)KHOCTBIO aHaim3a Tekcra oOywaromumucs c¢ 3I[IP. Opranuueckoe eIuHCTBO
MPAKTUYECKON M MBICIUTEIBLHON JEATENHHOCTH OOYYaIOMMXCA Ha YPOKAaX XUMHH
CIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3UCHBIX XUMHUYECKHX 3HAHUMN U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACNSIETCS HU3YYEHHUIO «CKBO3HBIX)»
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Henu u 3apaun u3ydyeHus: yaeOHOro npeameta «XuMus»



O6mme uenu wu3ydyeHUs y4yeOHOro mnpeameTa «XUMUS» MPEACTaBICHbBl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanusa. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOILIEro
o0pa3oBaHus, HAMPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTyphl. OOydyeHHE YMEHUIO YYUTHCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO B HACTOSIIEE BPEMS SIBJISIETCA OJTHOM U3
BaOKHEHUIINX (PYHKIUN y4eOHBIX IPEIMETOB, B TOM YHUCIIE U «XUMHI.

Hnst obywatomuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeNbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKE 11U, KaK:

dbopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIICHUH, CIOCOOHON aJanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

HaNpaBJIE€HHOCTh OOYyYEeHHS HAa CHCTEMAaTHYECKOE MPUOOILECHUE YydYaluxcs K
CaMOCTOSITEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (HOPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

oOecrieyeHne yCIoBHi, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUaIOIIMMHUCS OTbITa
pa3HoOOpa3HOM JAESTENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMUHBIX BUIOB
NESTENbHOCTH;

dbopMupoBaHre YMEHUN OOBICHITH U OLIEHUBATh SIBICHUS OKPY>KAIOIIETO MUpa Ha
OCHOBAaHWHU 3HAHUU U OIBITA, MOJIYYEHHBIX IPU U3YYCHUN XUMUU;

dbopMupoBaHre y OOy4YaIOMIUXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAaHMUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsl BBIPAOOTKH HDKOJIOTHYECKH II€JI€CO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM NEATEILHOCTH B LIENISIX COXPAHEHHUS CBOETO 370POBBS U
OKPYXAOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS U HANIPABIESHHOCTH JAJIbHEHIIETO 00ydeHHMS.

Kypc HanpaBiieH Ha pelieHne cneayrmmnX 3a1ad, 00ecreunBaroINX Pealn3aIuio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIBHOCTHOTO TOJXOJOB K OOYYEHUIO XUMHUU
oOyuaromuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOT'O 00111eTO 00pa30BaHuUS:

(¢opMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUNA O
BEIECTBAX, UX NPEBPALICHUAX U IPAKTUYECKOM MPUMEHEHHNH; OBJIAJICHUE TOHATUINHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHHWE OOBEKTUBHON 3HAYMMOCTHM OCHOB XMMHYECKON HaykKu Kak oO1acTu
COBPEMEHHOIO €CTECTBO3HAHUSA, XWMHUYECKUX MPEBpPALICHUN HEOPraHWYeCKHX M
OpPraHMYEeCKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBICHUW >KUBOW W HEKHUBOM IPUPOIBI;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTHBHO OIICHHMBATh >KU3HEHHBIE CUTYallMH, CBA3aHHBIE C XUMUEH, HaBBIKAMU
0e30macHOro OOpalieHus] ¢ BELIECTBAMH, HCIIOIb3YEMbIMH B TOBCEIHEBHOW XU3HU;
YMEHHEM aHaJIM3UPOBATh U MJIAHUPOBATH SIKOJIOTHUECKU 0€30M1aCHOE MOBEICHUE B LIETIAX
COXPaHEHHUs 310POBbS U OKPYKAIOIIEH Cpelbl;



dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaIbHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCaMM, MTPOUCXOAIIMMHA B MUKPOMUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npuoOpeTeHne ONbITa MCIOJIB30BAHUS PA3JIMUHBIX METOJOB M3Yy4YCHUS BEILECTB,
HaOMIONEHUST 3a MX MPEBPAICHUSMU TPU TMPOBEACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOIb30BAHUEM JIA00OPATOPHOTO 00OPYAOBAHUS U NPUOOPOB;

dbopMHUpOBaHUE TPEICTABICHUN O 3HAYCHUU XHUMHUYECKONW HAYKHM M PEIICHHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIEM, B TOM YHCJIE€ B MIPEAOTBPAIIEHUN TEXHOTCHHBIX
1 KOJIOTMYECKHUX KatacTpod.

Oco0eHHOCTH 0TOOPA M AJANTAIUN Y4eOHOI0 MaTepHAaJia 0 XUMHH

OO6yueHne ydeOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTH HAa CO3JIaHUU
ONTUMAIBHBIX YCJIOBUH JIi YCBOCHUS MPOTPAMMHOr0 MaTepHuayia 00y4YaromUMUCS C
311P. Bosbiioe BHUMaHUE AOKHO OBITH YJEIEHO OTOOpY y4uyeOHOTro Mmarepuaia B
COOTBETCTBUHM C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH OOIIEro 0a30BOro YpPOBHSI.
OH OKEH M0 COAEPKaHUI0 U 00BEMY OBITh aJalITUPOBAHHBIM /11 oOy4Jatontuxcs ¢ 3[1P
B COOTBETCTBHUU C UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTPEeOHOCTAMHU. ClieIyeT 00JIeTUYNTh
oBNajicHUe MatepuasioM oOydaromumucs ¢ 3IIP mocpenctBom ero aeTajabHOTO
OOBSICHEHUS C CHUCTEeMaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
MPUMEHCHUH 3HAHUN C KCIOJIb30BAHUEM IPUEMOB aJITOPUTMHU3AIMU U BU3YaJbHBIX
orop, 00y4deHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonpiioe 3HadeHue A MOJHOLIEHHOTO YCBOEHHUs Yy4eOHOro marepuajia MMeeT
oropa Ha MEXIPEAMETHBIE CBSI3U BOIPOCOB, U3yYaeMbIX B JIaHHOM Kypce, ¢ TaKUMH
yueOHbIMU TipeameTamMu  Kak «l'eorpadusy, «Duszuka», «buonorus». Ilo3Bosss
paccmaTpuBaTh OAMH U TOT XK€ Y4YeOHBIH MaTepuan C pPa3HbIX TOYEK 3PEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroTOBKE K ypOKaM y4YUTENb MOJDKEH MPEeIyCMOTPETh (POPMUPOBAHUE Y
oOydJaromuxcs YMEHUH aHAIM3UPOBaTh, CPAaBHUBATh, 0000IIaTh N3yYaeMblii MaTepuall,
IUTAHUPOBATh TMPEJCTOSIIYI0 PabOTy, OCYIIECTBIATh CaMOKOHTpPoJib. Heobxommmo
MOCTOSIHHO ~CIIEJIUTh 32 TIPAaBWIBHOCTBIO pEYeBOro O(OpPMIICHHUS BBICKA3BIBAHHM
obyuaromuxcs ¢ 3I1P.

B cBsA3u ¢ 0COOEHHOCTSIMU TOBEIAEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKXEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOIUM CTPOXKAWIINUNA KOHTPOJb
COOJIOICHHUST TIPABWJI TEXHUKHA O€30MaCHOCTH IPHU MPOBEJCHUH JIa0OPATOPHBIX palboT B
XUMUYECKOM KaOUHETE.

IlpumepHble BUAbI JeATedabHOcTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMH 00pa30BaTeIbLHBIMH MOTPEOHOCTAMHU U O0ecneYuBaAKINNe OCMBICJICHHOE
OCBOCHHE COJepKaHUU 00pa30BaHUA MO NpeAMeTy «XHMHUD)

Conepxanue BUAOB JAesTenbHOCTH oOydwatomuxcs ¢ 3[IP Ha ypokax Xumwuwu
ompesensieTcs: ux 0ocoObIMU 00pa3oBaTeNbHBIMU TOTpeOHOCTSIMHU. [lomMuMO mIUPOKO
ucrnonb3dyembix B @OIT OO0 obmux st Bcex 00y4arolmuXcsl BHJIOB JIESITEIbHOCTH
cleAyeT YCWIUTh BHUJIBI JAESTEIbHOCTH, CHEUU(PUUYHBIE [Ji1 JaHHOW KaTeropuu
oOyyJaromuxcs, i1 00eCleueHUs] OCMBICIIECHHOIO OCBOCHUS COAEp KaHUsI 00pa30BaHUs
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M0 MpEeAMETy: YCWICHHE MPEAMETHO-NPAKTHUYECKOW IEeATENbHOCTH C aKTUBHM3aLUen
CEHCOPHBIX CHUCTEM; YEpEJOBAHHUE BHUJIOB JIEATEIBbHOCTH, 33JCHCTBYIOMIMX pa3IuvHbIC
CEHCOpHBIE CUCTEMBI; OCBOEHUE MaTepHalia ¢ ONOpPOil Ha aJIrOPUTM; «IOLIArOBOCTH) B
M3YUYEHUHU MaTepuaya; WCIOJIb30BaHUE JOMOJHUTEIHHON BU3YaJIbHOW OMOpPHI (TJIaHbI,
o0pas3libl, CXeMbI, 11a0JIOHbI, ONIOPHBIE TabuLIbl). s pa3Butusa y oOyvaromuxcs ¢ 3[1P
YMEHHUS JeJaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHUS
HE0OXOIMMO HCIIOJb30BaTh OMOPHBIE cioBa M Kiume. Ocoboe BHUMAHUE CIEAYET
yIEeTUTh OOYYEHHMIO CTPYKTYPHUPOBAaHHIO MaTepuaja: COCTAaBJICHUE PUCYHOUYHBIX U
BEpOAIbHBIX CXEM, COCTaBJIEHHE TaOJul, COCTaBI€HHE KJIacCU(UKAIMU C
0003HaYeHHBIMU OCHOBAHUSIMH JJIS1 KJIaCCU(DUKAIIMK U HATIOJTHEHUE UX IPUMEPaMHU U JIp.

[IpumepHasi TemaTuyeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuatontuxcs ¢ 3P cyiecTBEeHHBIMU SBISIIOTCS TPHUEMBI pabOThI ¢
JEKCUYECKUM MartepuaioM mo mnpeamety. [IpoBoautcs chnenuanbHas paboTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHHU.
N3yyaemble TepMHUHBI BBOASITCS Ha TMOJUMCEHCOPHON OCHOBE, 00si3aTeibHa BU3yaJlbHAS
HOJIIEPIKKA, alITOPUTMBI PabOTHI C ONpPEJEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3aluu
TEPMUHOJIOTHU.

MecTo yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE

B coorBerctBUHM ¢ @DenepasbHBIM < TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsi Y4eOHbIH MpeaMeT «XUMHs» BXOIUT B
npeaIMeTHYI0 005acTh «EcTecTBEeHHOHAayYHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
JUTSL U3yUECHUS.

YueOHbIM IaHOM Ha e€ n3ydeHue oTBefeHO 136 ydeOHBIX yacoB — 1o 2 4 B
Hezaenmo B 8 1 9 kiaccax COOTBETCTBEHHO.

Copnepxanue y4eOHOTO mpenMera «XuMuUs», npejictaBieHHoe B denepanbHOU
paboueit nmporpamme, cootBeTcTBYeT @I'OC OO0, pazpadborano ¢ yuetom DenepanbHon
OCHOBHO# 00pa30BaTeIbHON IIPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUS 110 YUeOHOMY
npeamery  «Xumus», CoOoTBeTCTByeT DenepaibHOM aJalTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHus OOyYaromuXcs C
3aJIepKKOIM ICUXUYECKOTO PA3BUTHSI.

COJEPXAHUE YUEBHOTI'O IIPEMETA «XWUMUS»

COJEPXAHUE OBYYEHNA B 8 KIIACCE

[lepBoHauYaIbHbIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp XuUMUM B KW3HM 4YejoBeka.™ Tema u BerecTsa.
®u3nueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
HayK.* UucTeie BenecTBa u cmecu. CriocoObI pa3aenenus cmeceid. [IpaBuna 6e3omacHOro
oOparieHusi ¢ BemecTBaMU W jJabopaTopHbIM obOopynoBaHueMm. *[loHsTHE O METOmAx
MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJbl. XUMUYECKUE 3JIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX

sneMeHTOB. OTHOCUTEINIbHASE aTOMHAst Macca. [IpocTeie U ClIOKHBIE BelecTBa. ATOMHO-
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MOJIEKYJISIPHOE YYECHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.™ OTHOCHUTENbHAA MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHYECKOI0 DJIEMEHTA B COCIUHECHUU.

Ou3nueckue M XUMHUYECKUE SBICHUsS. XuUMHU4YecKas peakuua. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XHUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemiecTB. Krnaccudukamuss XUMHUUYECKUX peakuuid  (COeAMHEHUs, Pa3JIOKEHUS,
3aMelleHus, oOMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOM IOCYIOW, C IIpaBUIaMHU
paboThl B JIAOOpaTOpUU M NMpUEMaMH OOpallleHUsi C JIa0OpaTOpPHBIM O0OOPYIOBAHHEM;
U3y4eHUE UM OMNHUCaHWE (PU3NUYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIECTB;
HaOmoeHue ¢pu3nueckux (TIaBJIeHUE BOCKA, TasHUE JIb/Ia, paCTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJIbI) U XUMHUUYECKUX (TOPEHHUE CBEYH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBUE MeEJIa C KHUCJIOTOM) sIBJICHUM, HAOMIOJEHHE U OIMUCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3jokeHHe caxapa, B3auMOJICHCTBHE
CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pazyioxkeHue ruapokcuna meau (1) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kese3a ¢ pacTBopoM coiu meau (I1));u3ydenue cnocoOoB pasneneHus
cMeceld (c TIOMOIIBKO MarHuTta, (QUIBTpOBAHMWE, BHITIAPUBAHUE, JIUCTUJUISIIHUS,
xpoMarorpadusi), TpOBEJICHUE OYUCTKHA TMOBAPEHHOMW COJIM;, HAOJIOJIEHWE U OIHMCAHHE
pE3yJIbTaTOB TMPOBEACHUS OIbITA, WIUIFOCTPUPYIOMIETO 3aKOH COXPAaHCHUS MaccChl;
CO3/IaHME MOJIeNIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxneiimue npeacTaBUTeNn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxienue kuciopoga B npupoje, pundeckue 1 XUMHUUECKHE CBOWCTBA.
Peakiuu ropeHus MpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMyUYeHUsS KHCIOpoa B
naboparopuu *u mpomsinieHHOCTH. ™ [IpuMmenenue kucnoponaa. Ilorstue 06 okcumax.
Kpyroopot kucnopoaa B nmpupoae. *O30H — amioTporHas MoaudUKaIus Kucaopoaa.

TennoBoit a3 PekT XUMHUIECKON peaKIui, TePMOXUMUUYECKUE YPABHECHHS, DK30- U
SHAOTEPMHUYECKHE peaKuuu. TOIUIMBO: YTOJb U METaH. 3arpsi3HEHUE BO31yXa, YCUIICHHE
napHUKoBoro 3¢ dexra, pa3pylneHue 030HOBOTO CIos. ™

Bonopon — sneMeHT u mpocToe BemiecTBO. HaxoxkneHue Boaopojia B MPUPOJIE,
dusznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI ¢ HEMETaUIaMH 1
OKCUJaMU METAJIOB), TPUMEHEHHE, *crmocoObl momydeHus.™ [loHsTHe o Kuciotax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnsipHass mMacca. 3akoH ABoragapo. MomsipHblid
00BEM ra3zoB. Pacuersl mo xumudeckoit popmyne. PacueTsl MaccoBOM JOIM XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJSIPHOM Macchl, MOJISIPHOTO 00BheMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®duznyeckue cBoiicTBa BoJbl.™ Bona. Ee coctaB, crpoenue u Mosekynbl. *Boma
Kak pactBoputelnb.™ PacTBopshl. *TIoHSITHE O HACKIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
IToHnsiTue pacTBOPUMOCTH BemIeCTB B Boje.* PacyeT MaccoBOil [0/ BelIeCTBa B
pacTtBope (TpolleHTHash KOHIeHTpauus). MaccoBas [0S BelecTBaA B PacTBOPE.
*XuMuyecKkre CBOMCTBA BOJbI (Pa3siokKEHHUE, PEAKI[MU C HATPUEM, OKCUIAOM KalbIlusi,
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okcusoM cepol (IV) peakuuun ¢ MeramiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B KU3HU YesnoBeka. Kpyrosopor
BOJIbI B IpUpO/Ie. ™ 3arpsi3HEHHE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA TPUPOTHBIX BO/I.

Baxxneiiue KJIaCCHI HEOPTraHUYECKUX  COEIUHEHUHU. Knaccuduxanus
HEOpPraHU4ecKux coeauHeHud. Okcuabl: coctaB, kinaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoJeoOpa3ytolme - Ha npuMmepe okcuna yriaepoaa (l1) u
okcuna azora (ll)), Homenknarypa.* *TlonyueHne* M XMMUYECKHE CBOMCTBAa OKCHJIOB
(B3ammoeiicTBUEe C BOJIOM, KuciIoTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBAaHMM: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoMeHknaTrypa OCHOBaHHUL.
du3nyeckue M XHMMHUUYECKHE CBOWMCTBA OCHOBAaHMM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCIIOTaMH, coJisiMK). *[loyueHue ocHOBaHMM. *

Kucnotsr: coctaB, knaccudukaiusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, Ha TIpPUMEpPE COJSHONW W CEpPHOM KHUCIOT), *crmocoObl mosydeHus.™ Psin
aktuBHoctu MetasioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIATypa CoOJeH,
*CcrmocoObl MOyYeHUs ™, B3aUMOJICHCTBHE COJICH ¢ METaJlIaMH, KUCJIOTaMHU, IIeJI0YaMu U
COJISIMU, TIPUMEHCHHE.

[Tousitne 06 aM(pOTEepHBIX TMAPOKCUAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U IIEJI0YaMH, Pa3ioKeHUE Mpu
HarpeBaHUM) U MOJIy4eHue. ™

I'eneTnyeckass CBsI3b MEXAYy KJIacCaMH  HEOPTaHUYECKUX  COCJIMHEHUH.
I'eneTnyeckue psabl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/yX€; MOJYyUYEHUE U U3yYEHUE CBOMCTB KUCIOPOJa; HAOIIOIeHNE B3aUMOIeHCTBUS
BEILIECTB C KMCIOPOJOM M yCIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOPEHUs (I10XkKapa);
O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB M OMHMCAHHME UX CBOMCTB; MOJyYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0eHne 00pas3oB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCIIeIOBaHNE OCOOCHHOCTEH pPacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA;
B3aKMMO/ICHCTBHUE BOJbI C METAJITIaMH (HATPUEM U KaJIblMeM) (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB); OMNPEACICHUE PACTBOPOB KHUCIOT W WIEJIOYEH C TMOMOIIbBIO
WHINKATOPOB; UCCIEI0BaHNEe 00pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB;
HAOJIOICHNE WM3MEHEHUsI OKPAcKW HWHAMKATOPOB B PACTBOpPaX KHUCJIOT U IIEJIOYEH;
n3yueHue B3ammopeinctBus okcuga meau(Il) ¢ pactBopoM cepHON KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEAKUUMHA HEeUTpalIu3aluy; [OJYYEHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHME OJTHOI0 METAJIJIa APYTUM U3 PACTBOPA COJIM; PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHeume Ki1acchbl HEOPraHUYECKUX COCIUHEHUI.

[Tepunoanueckuit 3akoH u lleproanyeckas cucteMa XUMHUYECKHUX SJIEMEHTOB
. . MenpneneeBa. CtpoeHre aToMOB. XUMHYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEIbHbBIC PEAKIIUH.
[TepBbic MOMBITKU KJIaCCU(PUKAIIMKA XUMUUECKUX dJeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (II[EJIOYHBIE U MIEJIOYHO3EMENIbHBIE METAJIJIbI, TAJIOTeHbI, UHEPTHBIE
rasbl). *2JIeMeHTbI, KOTOpble 00pa3yoT aM(POTEPHBIE OKCUABI U TUIPOKCUIBI. ™
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Ileppuonnueckuin 3akoH. Ilepuomnueckas cucreMa XUMHYECKUX DJIEMEHTOB
1. 1. Menneneena. KopoTkonepuonnas U *IIMHHOTIEPUOAHAS ™ bopmbl
Ilepuonnueckon cucrtembl xuMudeckux sneMeHToB [[. M. Menaeneesa. Ilepuonsr u
rpynmnbsl. PU3NYECKUN CMBICI NOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA W TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 xuMHUecKuX 3nemMeHToB [lepumonnueckoi
cucrembl /J[. 1. MenneneeBa. XapakTepuCTUKa XHUMHYECKOTO JJIEMEHTa II0 €ro
nonoxkeHuto B Ilepuognueckon cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB MAaJIbIX MEPUOJIOB U TJIaBHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (IOPSAIKOBOrO0) HOMEpa 3HayeHue
Ilepnoanueckoro 3akoHa M Ilepuonnueckodl CHCTEMBl XMMHUYECKHX DJIEMEHTOB IS
pa3ButHs Hayku U npaktuku. J[. 1. MenneneeB — yu€Hbli U rpaKaaHuH. ™

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass M HEMOJSIPHAsl)  CBA3b.
*DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKHX 3JIEMEHTOB.* MloHHas CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUI HKCIIEPUMEHT: M3y4eHHe OO0pas3loB BEIIECTB METAVIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE TMIPOKCHIA LIMHKA C PACTBOPAMH KHCIOT W ILIEIOYEH;
IIPOBEAECHUE ONBITOB, WLUIFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakify pa3ioKeHHs, COSTUHEHNUS).

MeXnpeaMeTHBIEC CBSI3U

Peanm3zarusi MeXmpeIMeTHBIX CBsi3ed TpH HW3YYCHHH XHMHH B 8§ Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIOB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
M TIOHATUH, SIBISIONIMXCS CHCTEMHBIMU JJISi OTHEIBHBIX IPEAMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYyYHBIC MIOHSATHUS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHalM3, CUHTE3, KiIacCu(UKAUs, TEPUOIUIHOCTh, HAOIIOJCHNE, OSKCIICPUMEHT,
MO/ICITHPOBAHKE, U3MEPEHIE, MOJICIh, SIBJICHNUE.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU3OTOIIHI,
pPalMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYSCKUN 3apsll, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIeCTBa, ra3, (pu3udyecKkue BEIUYHHBI, CAUHUIIBI W3MEPEHHUS,
KOCMOC, TJIaHETHI, 3B&31b1, COJIHIIE.

buonorus: horocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOABI, IMOJIC3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

COJEPKAHHMUE OBYUYEHMUA B 9 KITACCE

BemecTtBo 1 xumuueckasi peakius

[lepuognueckuii 3akoH. Ilepronnueckass cuUcTEMa XHUMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUSI U WX COCIMHEHUU B
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COOTBETCTBUU C TOJIOKEHUEM 3JIEMEHTOB B lleproauueckoi cuctemMe U CTpOEHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHJABl XUMHUYECKOW CBsI3U. THUMIB KPUCTAIMUECKUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUNIMUECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccuduxanys 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMUXCS K Pa3IUYHBIM Kllaccam
HEOPTraHUYECKUX COCAMHEHUM, TeHeTUYeCKas CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XuMUUeCKUX peakiuil Mo pa3IMuyHbIM MpHU3HAKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (PEeKTy, M0 U3MEHEHUIO
CTEMEHEeN OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *M0 OOpPaTUMOCTHU, IO Y4YacTHIO
Karaju3aropa).* DK30- U JIHAOTEPMHUYECKHE peakiuuu. *TepMOXUMUUYECKUE
ypaBHEHUS. ™

*TlonsiTue 0 CKOpOCTH XUMHYECKOW peakiuu. [lonstre 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUUYECKUX peakiusx. [loHATHE O TOMOTeHHBIX U TeTePOTCHHBIX
peakmusax. [lonsitTue o xumuueckoMm paBHOBecHHU. CMeENIeHNE XUMUYECKOTO paBHOBECHS.
dakTOpHhI, BIUSIONINE HA CKOPOCTh XUMHYECKONW PEAKIIUU U MOJ0KEHUE XUMUUECKOTO
paBHOBecHs. ™

OKHUCIUTENHFHO-BOCCTAHOBUTEIIHHBIC peakIuu, AIICKTPOHHBIN OayaHc
OKHCITUTEIbHO-BOCCTAHOBUTEILHON peakiuu. CocTaBleHUe ypaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C UCTIOIB30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust ANEKTPOIUTHYECKON TUCCOUMALMU. DJIEKTPOJUTHYECKAs THCCOLMAIUSL.
DNEKTPOAUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHHUOHBIL. *MexaHu3M AHCcCOLMAUU
BEIIECTB C pa3IMYHBIMM BHJAMU XUMHYecKOM cBsi3u. [loHdaTtne o creneHu
nucconuanyu.* CUIIbHBIE U clla0ble 3JIEKTPOJIUTHI.

Peakiiun monHoro oOMeHa. YClIOBUSI MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa /10
koH1a. [lonHbBIE M COKpalIEHHBIE HOHHBIC YPABHEHUS PEaKIUi. XUMHUYECKHUE CBOKMCTBA
KHCIIOT, OCHOBAaHMH M COJICM B CBETE€ IMPEACTaBICHUA 00 IICKTPOIUTHICCKON
mucconuannn. Cpena pactBopa. KauecTBEeHHbIE peaklMM Ha KaTUOHbI M AHUOHBI:
XJopua-, OpomMum-, woaua-, cyiabdar-, kKapOoHaT-, CcHIMKAT-, (ochar- aHUOHBI,
TUJPOKCHUI-UOHBI; KATHOHBI aMMOHMSI, MarHusl, Kajblvs, aTlOMUHUS, kene3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOIINE B BOJAHBIX pacTBOPaXx.

XUMHUYECKUNA SKCIEPUMEHT: O3HAKOMIICHHUE C MOJEISIMH KPUCTANIMUECKUX
PEMIETOK HEOPTaHUYECKUX BEIECTB — METAIJIOB U HeMeTaIoB (rpaduta u amMmasa),
CIOKHBIX BEIIECTB (XJOpUIa HaTpHsl); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiuu OT BO3ACUCTBHUA Pa3NUYHBIX (HAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJAHOCTHA PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUUALNN KUCIOT, IIeI0Yei u
coiied  (BO3MOXHO  HCIIOJIb30BAHUE  BHUIEOMATEPUATIOB); IMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK NPOTEKAHUS] PEeakuuid HOHHOrO oOMeHa (0Opa3oBaHHE
ocajika, BBIJICJIICHHE Ta3a, 00pa30BaHHWE BOJIBI); OIMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakluuii (FOpeHHe, peakiuu  Pa3IoKeHUS,
COEIMHEHUS); PAClO3HABAaHUE HEOPTraHUYECKHUX BEIIECTB C MOMOIIbI0 KAaYECTBEHHBIX
peaKIii Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a1a4.
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Hemetannbl u ux coeuHEeHUs

O6miass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapaKTepHbIe CTeNeHU OKuciieHus. CTpoeHue U GU3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJiopa (B3auMOJIEHCTBUE C METANIAMH,
HEMETaJJTaMH — BOJOPOJIOM U KHCJIOponoM, *menodamu™). XmopoBogopond. ConsiHas
KHCJIOTA, XUMUYECKUE CBOMCTBa, *monydeHue®, mpumeHeHue. *JleficTBHE Xjopa H
XJIOPOBOJIOPO/Ia Ha OpPTaHU3M 4YesioBeka.* BakHeilne XJIOpUIbl U UX HAXOXKICHUE B
IpUpo/Ie.

O6mass xapakrepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTEIICHU OKUCIICHUS.

Crpoenne u (puU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPHI.
AnnoTtpornHble MOAW(UKAIUMU KUCIOpOAa U cepbl. XHUMHUYECKHE CBOWCTBAa Cepbl
(B3auMogeiicTBue *c HemeTallaMu® — BOJOPOJAOM U KHCIOPOJOM, METallIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM KkucioTtamu).* CepoBOJOPOA: CTPOCHHE,
dbu3nUecKkue U XMMUYECKHE CBOWCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA).
Okcuabl cepbl KaK MPEICTaBUTEIN KUCITOTHBIX OKCU0B. CepHas KucioTa: (U3nIECKue
U XUMHuYeckue cBoiicTBa (oOume u crnenuduueckue). Comu CepHOW KHUCIOTHI,
KaueCcTBeHHAs peakius Ha cyybdar-uoH. CepHHCTas KUCI0Ta. *XUMUUECKUE PEaKIIHH,
JeKallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TOMy4YeHUsT CEepHOW KHUCIIOTHL. *
Haxosxenue cepsl u €€ coenuHeHuit B npupoe. [I[puMeneHue cepol 1 €€ COeTMHEHUH B
ObITY W B TMPOMBINUICHHOCTH. *XWUMHUYECKOE 3arps3HEHUE OKPYXKAIIIeH Cpeabl
COEIMHEHUSMHU Cepbl (KUCIOTHBIC JT0KIH, 3arpA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro mpeaoTBpalieHus. *

OO6mas xapakTepucTuka 3J1eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota 1 ¢ocdopa, XapaKTepHbI€ CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B MPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBME C MeETaUlaMH W HEMETaUIaMU - KHUCJIOPOJOM M BOIOPOJIOM).
Kpyrosopor azora B mnpupome. AmMMuak: (umyeckne M XHUMHYECKHE CBOMCTBA
(okucieHne, OCHOBHBIE CBOMCTBA BOJHOTO pPAacTBOpa), *moiydyeHHe™® W MpUMEHEHUE.
Conu amMMOHMS: coOCTaB, (u3uyeckue W XUMHYECKHE CBOWCTBA (pasio’KeHHE,
B3aMMOJICHCTBUE CO Iero4YamMu), NpuMeHeHue. KadecTBeHHass peakilds Ha HOHBI
aMMOHHS. A30THasi KHCIIOTa, €€ (PU3MUECKHEe M XHMMHUYECKHe CBOicTBa (oOmue u
cneruduyeckue), *nomydenue.* Hutpatel (paznoxeHue). A30THUCTas KHCIOTA.
Hcrnonp30BaHne HUTPATOB M COJIEH aMMOHHUS B KayeCTBE MHUHEPAIbHBIX yIOOpPEHUH.
*XuMHUUuecKkoe 3arps3HEHHE OKpPYXalolleh cpeabl COSAMHEHHSMHU a30Ta (KUCIOTHBIE
JIOK]TH, 3arpsI3HEHUE BO3IyXa, MTOYBBI U BOJOEMOB). *

docdop, *ammorponusie Moaudukanuu dochopa,* uznUecKrue U XUMUYECKUE
CBOICTBa (B3aMMOJICMCTBHE C MeETaUIaMH, HEMETa/lIaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoi kuciaoTamu).* Oxcua ¢ocdopa (V), oprodochopHas KucioTa:
dusnueckre W XUMHUYECKHUE CBOMCTBa, *momydeHue.* *[loHsiTHE O MUHEpAIBHBIX
ynoopenusix: HUTpaThl U ¢Gocdatel. [loHsATHE 0 KOMIUIEKCHBIX ymaoOpeHusx.* OOmas
xapakTepuctrka neMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOSHUSI aTOMOB YIJIepoia U
KpeMHHSl. BajJeHTHOCTh M XapaKTEepHbIE CTENEHU OKHUCJIEHUSI aTOMOB yriepoaa u
KpemHus. PacipocTpaneHue yriiepoja B IPUPOJIE, XapaKTePHbIE CTEIIEHH OKUCIICHUSI.
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VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJIEHCTBHE C METaUIaMHU, HEMETAJJIAMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW W CEpHOU KHCiaoTamu)*. AmcopOimst. KpyroBopot
yriepoaa B npupojae. Okcuabl yriepoaa, ux (U3MYECKHE U XUMUYECKHE CBOICTBA,
MOJIy4YeHWE U MPUMEHEHUE, JCHCTBME HaA OpraHuW3M YeloBeKa. *IKOJOTHMYecKue
npoOJieMbl, CBs3aHHbIE ¢ OKkcuaoM yriepoaa(lV); runmoresa riio0aibHOTO MOTEIUICHUS
KJIUMaTa; MapHUKOBBIM 3PdekT.* YronpHas kuciaora u €€ coiu, UX (PU3NUECKUE U
XUMUYECKHE CBONCTBA, *MojydyeHHe W mnpuMmeHeHue.® KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonp3oBanne KapOOHATOB B OBITY, MEUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SHCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS OPraHUYECKUX
COeIMHEHUH yriepoja (Ha mpuMepe MeTaHa, STUJIEHA, 3TaHOJa, YKCYCHOM KUCIIOTHI. *Mx
cocTaB U xumuieckoe crpoenue. Knaccudukanus oprannueckux Bemects.* [lonsarue o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: XKHUpPaX, OelKax, yrieBoJgax — U UX POJIU B KU3HU
yesoBeka. *MaTtepuanbHOE €JMHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUN. *

Kpemuuii, ero d¢usmdeckue W XUMHUYECKUE CBOWCTBAa (Ha TIpuUMeEpe
B3aUMOJICHCTBHS C MeETAUIaMU M HEMETaUlaMH), *MOJIydeHHe* U TpUMEHEHHE.
*CoenuHeHus: KpeMHUs1 B ipupojie. O0uue npeactasieHus 00 okcuae kpeMausi(IV) u
KpeMHHEeBOU kucioTe. CyinkaThl, GU3NIECKUEe U XUMUUECKUE CBOMCTBA, MOJyYCHUE U
IIPUMEHEHHE B OBITY, TPOMBIIIJICHHOCTH (B MEIUIIMHCKOM, DIICKTPOHHOM, CTPOUTEIHLHON
u 7p.). BaxuHelimue CTpoOUTENbHBIE MaTepHasbl: KEpaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eTroH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpPUAJIOB B
MOBCETHEBHOM JKU3HMU. *

XUMHUUYECKUN SKCHEPUMEHT: H3y4eHHE O00pa30B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; MPOBEIEHHE KAUYEeCTBEHHBIX PEaKlIUil Ha XJIOPUI-UOHBI U
HAOJIIOICHHEe TMPU3HAKOB WX TMPOTEKAaHMS; OIBITh, OTpa)kawiue (U3NYecKue u
XUMUYECKHE CBOWCTBA TaJOT€HOB M HMX COCAMHEHUN (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C O0Opa3naMu  XJOPUI0B  (TaJOTeHHJIOB);
O3HAaKOMJIEHHE C oOpas3iamMu cepbl U €€ COeAMHEHHUSIMU (BO3MOKHO HCIIOJIB30BAaHUE
BUJICOMATEPHUANIOB); HAOJIOJCHUE TMpolecca OOYTIMBaHHUS caxapa MOJ JeUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; M3YUYEHHE XUMHUUECKHUX CBOMCTB pa30aBICHHOMN
CEPHOM KHUCIIOTHI, TPOBEICHNE KaUeCTBEHHOM peakIuu Ha CyIb(}aT-uoH U HAOIIOACHUE
Mpu3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ PU3NYECKUMU CBOMCTBAMH a30Ta, ochopa
U UX COCTUHEHHI (BO3MOYKHO HUCTIOIB30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 GochopHBIX YIOOpEHU; MOJyYeHHEe aMMHaKa M U3yYEeHHE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHMS W (ochaT-uOH W M3ydeHHE MPU3HAKOB HX
MPOTEKaHMs, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO HCIMOJb30BaHUE BUACOMATEPUANIOB); U3YUEHNUE MOJEIEH KPUCTALIUYECKUX
peméTok anmasa, rpaduTa; O3HAKOMJIEHHE C TMPOIECCOM afCcOpOIMM PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIrI€M M YCTPOMCTBOM MPOTHUBOrasza; MOJy4YeHUE
YIJIEKUCIIOTO Ta3a U M3YyUYEHHE €ro CBOWCTB; MPOBEJACHHE KAYECTBEHHBIX pPEaKIuil Ha
KapOOHAT- ¥ CWIMKAT-UOHBI M U3YYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C
MPOAYKIMEH CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHUE dKCIIEPUMEHTAIbHbBIX 3a7a4 10
Teme «BaxHeume HeMeTauTbl U UX COCAUHECHUSD.
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Mertanibl 1 X COEUHEHNUS

OO61as xapakTEpUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX
nonoxeHus B [lepuonnueckoit cucreme xumuueckux diaemeHToB 1. 1. Menneneesa u
ctpoeHuss aroMoB. CTpoeHHe MeTajuioB. Merannnyeckas CBSA3b M METALIMYECKas
KpHUCTaJUIMYECKasi pelIETKA. OJIEKTPOXMMHUYECKUM PAJA HANOPSIKEHUH METaJIoB.
duznueckue U XMMUYECKHE CBOMCTBA METAIOB (B3aUMOJEUCTBUE C KHCIOPOJIOM,
BOJIOM, KucyioTamu). *O01ue crnocoObl nmoydyeHus MetamaoB. [loHsaTue o koppo3uu
METaJJIOB, OCHOBHBIE CHOCOOBI 3allUTBl MUX OT Koppo3uu. CruaBbl (CTajib, YyryH,
TIOpaTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. *

[IlemouHble MeTaJUIBI: TOJIO)KEHHE B llepmoanyeckoll cucTeMe XUMHYECKUX
aneMeHToB [l. 1. MeHneneesa; crpoenre aroMoB. Haxoxxnenue B npupoje. Pusnyeckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI U TUAPOKCH]IBI HATPHUS
u Kanud. [IpuMeHenne meaouHbIX METAIVIOB U UX COEIMHEHH.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUHN U KaJIbLIUMK: 110JIO)KEeHUE B [lepuoanueckon
cucreMe xumuueckux anemMeHToB Jl. 1. MenaeneeBa; cTpoeHUE UX aTOMOB; HAX0K/ICHHE
B npupoje. PuznuecKkue M XUMUYECKHE CBOMCTBA MarHus M KaJlblus. BakHeilmne
COCMHEHUs KalbIus (OKCHJ, THUIAPOKCHUI, coyin). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus. ™

AnromMuHuii: nojoxeHue B llepmoamyeckoil cuUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. Menpgeneesa; cTpoeHHE aroma; HaxoxkJaeHue B npupoae. dusnueckue u
XUMHYECKUE CBOMCTBA amtoMHHHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHIA
ATIOMHUHMUS.

XKenezo: mnonoxenue B Ilepuoandeckold CHUCTEME XUMHYECKUX JIIEMEHTOB
JI. 1. MeHaeneeBa; CTpOEHHWE aToOMa; HaxXxOoXJeHuWe B mnpupone. Puznueckue u
XUMUYECKHE CBOMCTBA jKele3a (B3aMMOJEICTBUE ¢ METAJNIAMH, KUCIOTaMH U COJISIMH).
Oxcuapl, ruapokcuabl u conu skeneza(ll) um kemesza(Ill): cocrtaB, cBoiicTBa U
*nonydenue.™

XVMMHUYECKUI IKCTIEPUMEHT: 03HAKOMJICHUE C 00pa3IlaMu METAILJIOB U CILJIaBOB, X
(Gu3MUEeCKUMHI CBOMCTBAMH; W3Y4YEHHUE PE3YJIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KaIbIusl U
HATpHS C BOAOU (BO3MOXKHO UCMOJIb30BaHUE BUIEOMATEPHUAIIOB); UCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI; MpoIecca TOPEHUs Kejle3a B KUCIOpoJae (BO3MOXHO HMCIOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB IPOTEKAHNUS KAUECTBEHHBIX PEAKIUN HAa UOHBI (MarHusl,
Kanmblus, amoMunus, nuHka, xenesa(ll) m xenesa(Ill), menu(Il)); nabGmromeHue u
ONMCAHUE MPOLECCOB OKPAIIMBAHMA IIAMEHHM HOHAMM HATPUA, Kalausd M KalbLUA
(BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); HCCiEeIOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCUA AMIFOMUHUSA U TUAPOKCHUIA LIMHKA; PEIICHUE DKCIIEPUMEHTAIBHBIX 33a/1a4 110
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD.

XuMUA ¥ OKpYKarolas cpeaa

*HoBbie MaTepuanbl U T€XHOJOTHMU. BelectBa W maTepuanbl B MOBCEIHEBHOMN
KU3HMA 4YenoBeka. XUMHS W 340poBbe. be3omacHoe WCnosib30BaHWME BELIECTB U
XUMUYECKUX peakuuit B ObiTy. [lepas mnomMomp nOpu  XUMHYECKHX — OXKOTaX
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u otpaBieHusAX. OCHOBBI FIKOJIOTHYECKON TPaMOTHOCTH. *

*XHUMHUYECKOE 3arpsi3HEHHE OKpYXarlled cpenbl (mpeaesbHas AOMyCTHUMAas
koHueHTpainus BemectB — [1JIK). Poins XumMuu B penieHun 3KoJI0ruaeckux npoosaem. *

*IIpupo/iHbIE UCTOYHUKH YTIEBOAOPOJAOB (yroyib, NPUPOIHBIN Ta3, HePTh),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH. *

XVMMHUYECKUI KCIEPUMEHT: M3yYeHUE 00pa3loB MaTepuasoB (CTEKJIO, CIIABBI
METaJJIOB, OJIMMEPHBIE MaTepUabl).™

MexnpeaMeTHble CBA3U

Peanmuszanusa MeXNpeIMETHBIX CBS3€M NpU M3y4eHMM XuMHUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCII0JIb30BaAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbIX MOHATUH, TaK
U TIOHATHUM, SBJIAIOLIUXCA CHUCTEMHBIMU U OTAECIBHBIX I[PEAMETOB €CTECTBEHHO-
HAy4YHOTI'O LIUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHbIN (DaKT, rUNIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiacCUUKalMs, MePUOJAUYHOCTh, HAOIIOJEHUE, JKCIEPUMEHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJEeNb, SIBIICHUE, MAapHUKOBBIA 3(QekT, TexHomorus,
MaTepUaJIbI.

@dusuka: Marepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIIbI,
PaIUOAaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsii, TPOBOAHUKH, ITOIYIIPOBOAHUKU,
JURJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJNIMYECKas pEIIETKa, CIUIaBbl, (QU3NYECKUE
BEIIMYUHBI, C€IUHULBI U3MEPEHUSA, KOCMHMYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHie.

buonorusa: ¢orocunres, abixaHue, Ouocepa, sKOocHCTEMa, MHUHEPaJbHbIE
y100peHMsl, MUKPO3JIEMEHTBI, MaKPOIJIEMEHTBI, TUTaTEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, IOJE3HBIE
HCKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YUYEBHOI'O ITPEIMETA
«X1UMUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

B nenom pesynbratel ocBoeHus obydwaronumucs ¢ 3[IP ydebnoro mpemmera
«XuMus» JODKHBI COBMAJaTh ¢ pesyiabTaTamu DenepanbHOl paboueld MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbonee 3HaYUMBIMU SIBISIOTCS :

JIMYHOCTHLIE PE3VYJIbTATDI:

JIMYHOCTHBIC PE3YJIBTATHl OCBOCHUS IPOIPAMMbI OCHOBHOT'O OOIIIET0 00pa30BaHus
JOCTUTAIOTCS B XO0J€ OOydYeHHS XHMHH B CIAMHCTBE y4eOHON M BOCIHUTATEIbLHOMN
JCATCIBHOCTH B COOTBETCTBHUH C TPAJUIIHOHHBIMA POCCUHCKUMHU COIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMH B OOIIICCTBE ITpaBUIaMU U HOPMaMHU
MOBEACHUS M CITIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIINH
00yJaromuxcs.
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JInuHOCTHBIE pe3yabTaThI OTPaXKaroT TOTOBHOCTH oOyuaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI U paclIupeHHe
OTbITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJI€ B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOTO OTHOUIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
Hay4YHOMY HaCJIEIUI0, TOHUMaHUsI 3HAUCHUSI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW HH(OpManmuendn O MepeaoBbIX
JTOCTHXKEHUSIX U OTKPBITHSX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
Hay4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxAaHCKOT0 BOCTIUTAHUS :

MPEACTaBICHUS O COIMATIBLHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIEI0OBATENbCKOM, TBOPUECKOM U JPYTUX BUAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESITENBHOCTH  TPH  BBIMOJHEHHH  Y4eOHBIX,
MO3HABATEJILHBIX 337124, BHIMOTHEHUN XUMHUECKUX DKCTIEPUMEHTOB, CO3/JaHUU YICOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aHMMOTIOHMMAHUIO M B3aMMOIIOMOINM B MPOIECCE ITOMU
y4eOHOU JEeSTEIHbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX
TOBApHUIIEH C TO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUM MTOCTYIIKOB;

3) LIECHHOCTH HAyYHOTO TTO3HAHUSIL:

MHUPOBO33PEHUYECKUX TPEJICTABICHUNA O BEIIECTBE M XUMHUUYECKOW peakIuw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIOH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHHUH IO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0aeMBbIX TPOIECCOB U SIBJICHUM;

MO3HABATEIbHON, MH(GOPMAIIMOHHONW M YHUTATEIbCKON KYJIbTYpPHI, B TOM YHCJIE
HABBIKOB CaMOCTOATEIIBHOW PabOThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMHU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYEHHIO M TIO3HAHUIO, JHOOO3HATENBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM0O0Opa30BaHUIO, TPOCKTHOM M MCCIENOBATEIBCKON NEITENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00yUYEHUS B JajIbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPHI 310POBbSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 ®KU3HU, OCO3HAHUS MOCIIEICTBUNA U HETPUITHS BPEIHBIX
MPUBBIUCK (YMOTPEOJCHUS aJKOTOJIs, HAPKOTUKOB, KypeHUs), HEO0OXOIUMOCTH
cOOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TPU OOpAIEHWH C XUMHYECKMMHU BEIIECTBAMHU B
OBITY M peabHOU KU3HH,

5) TpyZ10BOr0 BOCIIUTAHUS:

MHTEpeca K MPAKTHYECKOMY H3Y4YeHHUIO0 Mpodeccuid W Tpyda Pa3IHudHOTO POJa,
YBaXKEHHE K TPYAy M pe3yJbTaraMm TPYAOBOU NEATEIIbHOCTH, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUIYaJIbHOU
TPACGKTOPUU MPOJOJKEHHUsS] 00pa30oBaHUsI € YYETOM JIMYHOCTHBIX HWHTEPECOB W
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CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEAE;

6) 9KOJIOTHUYECKOT'0 BOCIIUTAHUS:

HKOJIOTMYECKU 11eJIeCO00Pa3HOro OTHOIICHUS K MMPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAHHS, MOHMMAaHHUS LEHHOCTH 3J0pPOBOr0 M OE30MaCHOI0
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 370pPOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHUS MpaBUil 0€30MacHOTO
MOBEACHUS NpU paboTe C BEIIECTBAMM, A TAKXKE B CUTYallUsIX, YTPOXKAIOIINX 3/I0POBbIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MNpPU HM3YYCHUH XUMUH, IS
pelIeHus 3a/1ay, CBSI3aHHBIX C OKpY)Karolled MPUPOAHONU Cpeoil, MOBBILIEHUS! YPOBHS
HKOJIOTMYECKOM KyIbTYphl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYeCKUX TpodiemM
U MyTel WX pelIeHus MOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTMYECKOTO MBIIUIEHUS, YMEHHUSI pPYKOBOACTBOBATHCS UM B [MO3HABATEIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITPEAMETHBIE PE3VJIBTATHI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS O0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
qucle:

1) 6a30BBIC JIOTHYECCKUE JACUCTBUS:

BBISIBJISITH IPUYUHBI U CJIEJICTBUS MPOCTHIX XUMUUECKHUX SBIICHHUIA;

OCYIIECTBIISITh CPAaBHEHHE, KJIACCU(DUKAIINIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAaHUSM M KPUTEPHUSAM JIJISl YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTB JIOTHYECKOE CYKICHHE MOCIe MPeBAPUTEIILHOIO aHaN3a, BKIIIOYAOIIee
YCTaHOBJICHHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH

co3/7aBaTh, MPUMEHATH U MPEOOPa30BbIBATh 3HAKH U CUMBOJIBI, MOJIECIIA U CXEMBbI
JUTS pelIeHus] y4eOHBIX M MO3HABATEIBHBIX 3a/1a4u C TTIOMOIIBIO MEJJarora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XMMHUYECKUX TIPOIECCOB M  HX
TIOCIIC/ICTBUS;

2) 0a30BBIC UCCIIEIOBATEIBCKUE ICHCTBHUS:

C MOMOIIBIO Me1arora NPOBOAUTh XUMHYECKHI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHSI, IPUUNHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCHUMOCTEH 00BEKTOB MEXKITY COOOI;

C TIOMOIIBIO TENarora WM CaMOCTOSITENbHO (opmMynupoBaTh 00OOIICHHS U
BBIBOJIBI TIO pe3yiIbTaTaM MPOBEICHHOTO HAOIIOICHHS, OTIbITA,;

3) pabota ¢ nHpoOpMaIUei:

BBISBJIATh JAeUIUTHl WHGOPMAIUU, JAHHBIX, HEOOXOMUMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4M;

peoOpa3oBBIBaTh HHPOPMAIIUIO W3 OJTHOTO BUJA B IPYTOi (TaOIHILy B TEKCT U
mp.);

HCKaTh WIM OTOMpaTh MHPOPMAIUIO WM JIaHHbIE U3 UCTOUYHHKOB C Y4ETOM
MpEVIOKEHHON Y4eOHOM 3a7jauM U 3aJIaHHBIX KPUTEPHUEB.
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OBnajzieHre YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMH:

OpraHU30BBIBATh YYEOHOE B3aMMOJICHCTBUE B rpymie (onpeaensith oOlue e,
pacrpenensTh poJiv, JOTOBAPUBATHCA JIPYT C IPYTrOM U T. I.).

C MOMOIIBIO TIEIarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHBIE
TEKCThl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEPUANIOB [JI BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpPraHU30BBIBATh YYEOHOE COTPYAHHUYECTBO U COBMECTHYIO [IE€STEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOTaTh MHIUBUAYAJIbHO U B TPYIINE: HAXOIUTH 0OIIIee
pelieHre M paspemarb KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS MO3UIMKA W ydeTa
UHTEPECOB; (POPMyIUPOBAThH, APIYMEHTUPOBAThH U OTCTAMBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOET0 BKJajJa B OOIIUI MPOAYKT, MPUHUMAThH U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPEe TPYIIION.

OBnajieHre YHUBEPCAITHHBIMU YU€OHBIMU PETYJISATUBHBIMU JICUCTBUSIMHU:

oOHapyxuBaTh M (OPMYJIUPOBATH YUYEOHYIO MpoOJIeMy, ONpeAeNsITh IEeb
y4eOHOMU JIeITeIIbHOCTH;

BJIaJICTh OCHOBAMH CAaMOKOHTpOJIS, CaMOOLICHKH, TMPUHATUS PELUICHUN U
OCYIIECTBJICHHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M TTO3HABATEIILHOM IS TEIHHOCTH;

COOTHOCUTHh CBOW JICUCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEW JEATCIBHOCTA B TMPOILIECCE JOCTHUKEHUS pe3ysbTara, OMpPEACsTh
criocoObl IEUCTBUHM B paMKaXxX MPEJIOKEHHBIX YCIOBUM U TPeOOBAHUN, KOPPEKTUPOBATH
CBOU JICMCTBHS B COOTBETCTBUU C U3MEHSAIONICHUCS CUTYalUEH;

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U TIpejjiaraTh IJlaH €€ U3MECHECHUS,

IPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IMPU pENICHUH Y4ueOHOU
3aJ1a4u;

MOHUMATh MPUYMUHBI, 1O KOTOPHIM HE OBbUI JOCTUTHYT TPeOyeMblil pe3ysbTaT
NEATeIbHOCTH, ONPEACNATh IMO3UTHUBHBIC H3MEHCHHUS W HaIpaBlICHHs, TpeOyrouue
najabHenen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VJIbTATDI

B coctaBe npeamMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTE€ILHOTO COACPKaHNUSA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHUS M CIHOCOOBI NEUCTBH, crnerududeckue s ydeOHOro mpeaMeTa
«XuMUsD», BUABL ACATEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHWS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAIUIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHHU HPUPOIBI,
MOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak oOOJacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphl M TNPAKTUUYECKOU
JIESITETPHOCTH YEJI0BEKa B YCIOBUSX COBPEMEHHOTO 00IIECTBA; TOHUMAaHUE MECTa XUMUHU
Cpeau IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHATUIHOTO anmnapaTa U CAHMBOJIUYECKOTO SI3bIKa XUMUH TS
cocTaBjieHUsI POpMYJT HEOPraHUYECKUX BEIIECTB, YPABHEHUN XMMUUYECKUX peaKIHil (cC
OMOpONl Ha aJIropuT™M Y4eOHBIX JEWUCTBUI); BIIaJICHHE OCHOBAMH XHMHUYECKOU
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HomeHknaTypbl (IUPAC u TpuBHanbpHOI) MU yMEHUE HMCIOJB30BATh €€ JJISl pelIeHUs
y4eOHO-TI03HaBaTENbHBIX 337a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIEIU
IU1s1 OOBbSICHEHUSI CTPOCHHSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY € OTIOPOM Ha OIpeIe/ICHNUS;

IIPEACTABIECHUE O CUCTEME XMMUYECKUX 3HAHUA U YMEHHUE C MTOMOIIBIO YUUTENS
IIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWHU JUIS YCTAHOBJICHHSI B3aUMOCBA3EH MEKIY
M3YYEHHBIM MAaTe€puajoM M INpPU IOJYYEHHM HOBBIX 3HAaHMM, a TaKXKe B IpoLecce
BBINIOJIHEHUS YYEOHBIX 3aJaHUid W Mpu paboTe ¢ HCTOYHUKAMU XUMHUYECKOU
nH(popMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TOHATUSA: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKyJIa,
BEILIECTBO, IIPOCTOE€ M CJOKHOE BEIIECTBO, OJAHOPOAHAS M HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJISpHas Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAasi Macca, MOJIAPHBIM 00BbEM, OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb (CpeaHss),
XUMUYECKAsl peakuus, pEaKUWd COCAUHEHUS, PEAKUUHU PA3JIO0KEHUS, pPEaKIuu
3aMellleHUs], peakuu oOMeHa, TeIIOBOM 3P (EeKT peakuu, 7K30- U IHAOTEPMHUUYECKUE
peaKiuu, pacTBOpP, MAaccoBas JIOJIsI XUMHUYECKOrO 3JIEMEHTA B COEAMHEHUH, MACCOBAs
JI0JIsI ¥ IPOLIEHTHAs! KOHUEHTpALKs BEIIECTBA B PACTBOPE, AP0 aTOMA, SJIEKTPHUUECKUN
CJIOM aToMa, aToMHasi opOuTalb, paguyC aTroMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMHUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJSPHAS W HENMOJISIPHAS KOBAJICHTHAs
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBS3b, KpHUCTAJUIMYECKash peueTka (aTomMHas,
MOHHAs, METaJInYecKas, MOJIEKYJspHas), WOH, KATHOH, AHWOH, JJIEKTPOJUT U HE
ANEKTPOJIUT,  DJIEKTPOJIMTUYECKAsT  JUCCOLMAIMS, peaklud HMOHHOTO  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, OKHUCIUTEIb U BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAHOBJICHHE, JJIEKTPOJIU3, XMMHUECKOE PaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE peaklUh, CKOPOCTh XMMHUYECKOM peakluu, KaTaau3aTop, HpeaeibHO
nomyctumas konueHtpauus (IT1K), koppo3us MeTaios, CIIJIaBbl,

OCHOBOIIOJIAraloIKe 3aKOHbI XUMHUHN: 3aKOH COXpaHeHus Macchl, Ilepuonnueckui
3akoH J[. 1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUM XHUMHMH: ATOMHO-MOJICKYJISIDHAsE TEOpPHsl, TEOpUA DJIEKTPOJIMTHYECKOU
JUCCOLMALIM, & TAK)KE INPEICTABICHUS O HAy4YHBIX METOJAX IO3HAHUs, B TOM YHUCIE
JKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX HCCIEHOBAaHMs BEILIECTB U U3Y4YCHUS
XUMHUYECKHUX PEaKIU;

IIPEACTABICHUE O IEPUOJANIECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3IIEKTPOOTPULATENBHOCTh), IPOCTBIX W CJIOXKHBIX BEIIECTB OT
IIOJIOXKEHUS 31eMeHTOB B Ileproamyeckoil cucreme (B MajlbIX MEPUOAAX W TJIABHBIX
NOJrPYyNNax) U 3JIEKTPOHHOTO CTPOCHHsI aTOMa; YMEHHE OOBSICHATH CBSI3b MOJIOKEHUS
anemeHTa B lleprognyeckoil cucTeMe € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMUMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsl sapa, OOIlee YHCIO 3JIEKTPOHOB),
pacrpenereHueM DJJIEKTPOHOB 110 JHEPreTHUYECKMM YPOBHSM aTOMOB IIEPBBIX TPEX
NEPUOIOB, Kalus U KaJbIUs; KIacCU(PUIUPOBATh XUMHUUECKHUE AJIEMEHTHI C OMOpOoil Ha
orpeaeneHus: PU3NIECKOro CMpIcia UPPOBLIX JAHHBIX MEPUOANUECKON TaOIHIIbI;

YMEHHE KJIaCCU(PUIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA U
XUMHUYECKUE PEAKIMU C ONOPOM Ha CXEMBI; OINpPEAEIATh BAJICHTHOCTH MU CTEIEHb
OKHCJICHHS XUMWUYECKUX JJIEMEHTOB, BUJ XUMUYECKOW CBSA3U U THUIl KPUCTAJUIMYECKON

19



CTPYKTYpPbI B COEIMHEHUSIX, 3aps/l HOHA, XapaKTep CPebl B BOAHBIX pacTBOPaX BEIIECTB
(KUCOT, OCHOBaHUM ), OKUCIIMTENb U BOCCTAHOBUTEIIb 10 AJITOPUTMY YUE€OHBIX I€UCTBHIA;
YMEHHE XapaKTepH30BaTh C OMNOPOM Ha cXxeMy (HU3MUYECKHE M XUMHUYECKUE
CBOICTBa MPOCTHIX BELIECTB (KUCIOPO, O30H, BOJOPOA, rpaduT, aiMa3, KpEMHHIA, a30T,
docdop, cepa, X0p, HATPU, KU, MATHUM, KaJIbIUH, AIFOMUHUMN, )KEJI€30) U CI0KHBIX
BELIECTB, B TOM YHCIE HX BOJHBIX PAcCTBOPOB (BOJA, aMMHakK, XJIOPOBOIOPOJ,
CEPOBOJIOPOJI, OKCHJIBI U THAPOKCUABI MeTauioB | - I[IA rpymm, amomununs, meau (I1),
uuHka, xenesza (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u dochopa
(I u V), cepot (IV u VI), cepnucras, cepnas, a3otucras, a3orHas, (ochopnas,
yroJibHasi, KpEMHUEBAs KUCJIOTA U UX COJIM); OMHUCHIBATH C ONMOPOM Ha IJIaH U KIIIOYEBBIE
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUsS MOCJE MPEABAPUTEIBLHOTO aHajiu3a IOJl PYKOBOJICTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTb
MPOTEKAHUSI XUMUYECKUX MPEBpAIEHUN B Pa3IUYHBIX YCIOBUAX, BIUSHUE BEIIESCTB U
XUMHYECKHUX MPOIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOJIHYIO CPEAY;

YMEHHE COCTaBIISAITb IO 00pasily, CXeMe, aJIroputMy Y4ueOHBIX JEHCTBUMN
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHHS Peaklii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U OKHUCJIHMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUHN), WILIIOCTPUPYIOMIUX XUMHYECKUE
CBOMCTBAa M3YYCHHBIX KJIacCOB /TPyl  HEOPraHMYECKMX BEIIECTB, a TaKKe
MOATBEPKIAIOITUX TCHETHYECKYIO B3aUMOCBSI3b MEXKy HUMU;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO Macchl
BEILECTB, MAaCCOBYIO JIOJIK0 XMMHYECKOTO 3JIEMEHTA B COECIMHEHUH, MACCOBYIO JIOJIO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro mMaccy, 00bEM ra3oB C OMOPOW Ha
oOurue hopMybl; yMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIUM U
HaXOAUTh KOJIUYECTBO BEIIECTBA, 00BEM M MAcCy peareHTOB WM MPOAYKTOB PEAKIUU C
OTIopoit Ha 0Opa3ell, aIrOPUTM yUeOHBIX JTCHCTBU;

BJIa/ICHHE OCHOBHBIMU METOJaMHU HAy4YHOI'O TIO3HAHUS (HAONIIOCHHE, U3MEpPEHUE,
AKCHEPUMEHT, MOJECIUPOBAHUE) IMPU HU3YUYCHUU BEIIECTB W XMMHUYECKUX SIBICHUHN C
OTIOpON Ha aNroOpuTM Yy4YEeOHBIX ACHCTBHM; yMeHHE CHOPMYIHPOBATH MPOOJIEMY H
NPEIJIOKUTD YT €€ PEIIEHUs C TOMOIIBIO Ie/1arora; 3HaHue OCHOB 0€30MacHoi paboTh
C XUMUYECKUMH BEIIECTBAMH, XUMUYECKOHN TOCYI0M U 1a0OpaTOPHBIM 000PYI0BAHUEM;

HaJIM4Me MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIECHUS CIEIYIOUIUX
XUMUYECKUX DSKCIIEPUMEHTOB I0OJ PYKOBOJICTBOM YUHUTENd C OOCYKIECHHEM IUJIaHa
paboThI HIIM COCTABICHUEM TaOHUIIHI:

U3y4eHHue U onucaHue (pU3n4ecKuX CBOMCTB BEILIECTB;

O3HAKOMJICHUE C (U3MUECKHUMH H XUMUYECKUMH SIBJICHUSIMU;

OMBITHI, WUTFOCTPUPYIOMINE TPUZHAKY MPOTEKAHUS XUMUUYECKUX PEaKIUii;

U3y4eHue crocoO0B pa3ieseHUs] CMECEeH;

HOJIyY€HHE KUCIIOPOJa U U3YUYEHHE €r0 CBOWCTB;

NOJIyY€HHE BOJOPOAA U U3yYEHUE €ro CBOMCTB;

HOJIyYEHHE YIJIEKHCIIOTrO ra3a U U3y4eHHE €ro CBOICTB;

MOJIyYEHUE aMMHUaKa U U3YyYEHHUE €ro CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BELIECTBA;
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WCCJICIOBAHUE ¥ OTMCAHHE CBOWCTB HEOPTaHMYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB;

MIPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTuiopaHxa W (deHondTanenHa) s
OTIpEJICIICHHMSI XapaKTepa Cpe/lbl B pacTBOpPaX KHUCIIOT U IIEJIOYUCH;

U3YYCHHE B3aUMOJCHCTBUS KHCJIOT C MeETaUlaMH, OKCHIAaMHU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMU;

MOJTYYCHHE HEPAaCTBOPHMBIX OCHOBAaHHIA;

BBITECHEHHUE OJJTHOTO METajlsIa APYTUM U3 PacTBOpa COJIH;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHIOB ATFOMUHUS U ITUHKA;

pEeIICHHEe  DKCIICPUMEHTANBHBIX 3amad 1o Teme «OCHOBHBIE  KJIAcChI
HEOPTaHUYECKUX COCTUHCHU,

peIICHHEe  OSKCIEPUMEHTAJIBHBIX  3a7a4 Mo TeMe  «DJICKTPOJUTHYCCKAs
JUCCOLIMALIMSIY;

pEIICHNE DKCIIEPUMEHTAIBHBIX 33J1ad Mo TeMe «BakHelimue HeMeTayulbl U HX
COCTTUHCHHUS;

pEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMme «BakHeWime MeTamibl U UX
COCTTUHCHHS;

XUMHYECKUE SKCTIICPUMEHTHI, HIUTFOCTPUPYIONINE MPU3HAKU MPOTCKAHUS PEAKIUi
MOHHOI0 OOMEHa;

KauyeCTBEHHBIC PEaKIMM Ha TPUCYTCTBYIONIME B BOJHBIX pPAacTBOpPax HOHBI:
xjopua-, Opomua-, wuoaua-, cyibdar-, docdar-, kapOoOHAT-, CHIUKAT-AaHUOHHBI,
TUIPOKCU-MOHBI, KaTHOHBl aMMOHUS, MarHus, KajblUs, aJIIOMUHUS, Xene3a (2+) u
xenesa (3+), meau (2+), IIMHKa;

YMEHHE TPEACTaBIATh pPe3yJdbTaThl JKCIepuMeHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BJIa/ICHHE MpaBuUiIaMu 0€30MacHOr0 OOpaleHusl C BEIIECTBAMH, UCIIOIb3YEMbIMH
B MTOBCEITHEBHOM JKM3HM, a TAK)KE MPaBUIIaMU TIOBEICHUS B IIEJIAX COEPEKEHUS 3I0POBbS
U OKpY’Kalolel NPUPOJHON Cpelbl; MOHMMaHuEe Bpeaa (OMacHOCTH) BO3JACHCTBHUS Ha
KUBBIE OPraHU3MBbI OMPEIEIECHHBIX BEHIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEIOTBPAIICHUS WX BPEIHOTO BO3JEUCTBHS; MOHUMAHUE 3HAYCHHS >KUPOB, OEIKOB,
yTJIE€BOIOB JIJIsl OpraHU3Ma YeJI0BeKa;

BJIQJICHHE OCHOBAMHM XHMHYECKOW TPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHHE
MPaBWIBHO MCIOJIB30BaTh W3YYEHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIE,
MUHEpaIbHbIE YIOOpPEHUS, METAJUIbl M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOIHBIX
WMCTOYHUKOB YTJIEBOAOPONOB (yriisi, MPUPOJHOTO Ta3a, HepTu) B OBITY, CEIHCKOM
XO3sIIICTBE, Ha TMPOMU3BOJACTBE; yMEHHE TMPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCITIOJIb30BaHUS U3YYCHHBIX BEIIECTB U MAaTEPHUAIIOB;

YMEHHE YCTaHABIMBATh CBSI3M MEXAY pPEabHO HAOMIOAAEMBIMH XUMHUYECKUMU
SBIICHUSIMH ¥ TIPOIIECCAMH, TPOUCXOIAINIMMUA B MAKpPO- U MHUKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHWE HMHTETPHPOBATH XUMHUYECKHE 3HAHUS CO
3HAHMSIMU JIPYTUX yU4EOHBIX TPEIMETOB C MTOMOIIBIO MEIarora;

npencraBieHne o cdepax MnpodecCHOHANBHONW EATeTbHOCTH, CBS3aHHBIX C
XAUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha TOCTHKCHHSIX XUMUYIECKON
HAyKHW; HAJMYHE OMBITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMH HH()OPMAIIUU IO XUMHH
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(HayyHO-TIONYJIIpHAs JIUTEpATypa, CJIOBApH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOPOW Ha aNTOPUTM: YMEHUE OOBEKTHBHO OLIEHHWBATH MH(DOPMALMIO O BEUIECTBAX, UX
IIPEBPALIECHUAX U TPAKTUYECKOM ITPUMEHEHUMU.

TpeOoBaHusi K TMpeAMETHBIM pE3yJIbTaTaM OCBOEHHUS Yy4yeOHOro mpeaMmera
«XUMHUS», pacpeiesIieHHbIe M0 rojlaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (GOpMyNHMpYIOTCS IO NPUHLMITY JA00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIHMH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roAa
M0 YMOJIYAHHUIO BKJIIOYAIOT PE3YNbTAThI MPEAbITYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHATHH: aToM, MOJEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPO/HAs), BaJECHTHOCTb, OTHOCHUTEJbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi 10151 XUMUYECKOTO AJIEMEHTA
B COCIAWHEHUHW, MOJIAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
*37EKTPOOTPUIIATENHLHOCT ™, CTETECHb OKUCJICHUS, XUMUYECKasi  peakius,
KJaccupuKaIMsl peakiuid: pPeakiuh COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIIHH
3aMeIleHUs], PeaKuu 00OMEeHa, 9K30- U SHJOTEPMUUYECKHUE PEAKIIUHU; *Ter1oBOi ekt
peakIuu™; sSapo aroMa, dJIESKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paauyc aroMa,
XUMUYECKas CBS3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJIsI BEUIECTBA (IPOLIEHTHAs KOHILIEHTpAIUs) B
pacTBopeE;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUUYECKHX MOHATHH (cM. 1. 1) m
OPUMEHATH 3TH HOHATUS MIPU ONUMCAHUU BEUIECTB U UX NIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJeHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUUYECKHUX PEAKIIUiA, JIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOW Ha OMpENesIeHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE; MPHUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY KIaccy
coeluHEeHU To (dopmyiaM; BHUJ XUMHYECKOW CBS3M (KOBAaJIGHTHAs M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

UMETh IMPEICTABICHUE O CHUCTEME XHMHUYECKUX 3HAHWUM, YMETb C ITOMOIIBIO
YUYUTES NPUMEHATh CUCTEMY XMMHUYECKUX 3HAHHMM, JJI1 YCTAHOBJICHUS B3aUMOCBSI3U
MEXIy U3yUYEeHHBIM MaTEepHaJIOM U MPH MOJYYCHUH HOBBIX 3HAHUM, a TaKkKe Mpu padoTre
C HWCTOYHHKAMH XUMHYEeCKOW wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHSIX U
ONepUpPOBATH MU HA OA30BOM YPOBHE, TPUMEHSTh IIPHU BHIMIOJIHEHUN YUEOHBIX 3aJaHUN
U PELICHUHM PACUYETHBIX 33Ja4 C OMOPOM Ha alrOpuTM Y4YEOHBIX ACHCTBUI H3yUYECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHus Macchl, [lepuonnueckuii 3akon .M. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa™, 3aKOH ABOTaJpo; aTOMHO-MOJEKYJSIpHAs Teopusl.
CooTHOCUTh 00O3HAUEHMS, KOTOpble UMeloTca B Tabmuie «llepmoamueckast cucrema
xumuuecknx aiemeHtoB J[. 1. MenaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii fnpa, oOlliee 4ucio
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ANIEKTPOHOB U PACTIPEICICHUE UX MO0 AIEKTPOHHBIM CIOSM);

KJIACCU(PUIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOPraHMYECKHE BEUIECTBA;
XUMHYECKUE peakuuu (MO YHMCIy UM COCTaBYy YYACTBYIOIIMX B PEaKUHUHU BEUIECTB, IO
TEII0BOMY 3(PQEeKTy, M0 U3MEHEHUIO CTENEHU OKHCIICHHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOWMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/asi OMUCAHUE MPUMEpPAMU MOJIEKYJISPHBIX YpaBHEHUN
COOTBETCTBYIOLIMX XUMHUECKUX PEAKILIUA C ONIOPOIl HA CXEMBI;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX MOCIE
IpEeIBAPUTEIBLHOTO OOCYKJIEHHUS C 11€1arorom;

BBIUUCISATh OTHOCHUTENBbHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl BEUIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOT'O AJIEMEHTa Mo (PopMyJie COCIMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PACTBOPE; MPOBOJIUTH PACUEThl MO YPABHEHUIO XUMHUYECKOW DPEAKIUU C
OIIOPOY Ha aJITOPUTM;

NPUMEHSITh OCHOBHBIE OIEpAllMUd MBICIUTEIBHON NESITEbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHE, O000IIeHHe, CHUCTEeMaTu3alus, Kilaccuukanus, BBIIBICHHUE
MPUYMHHO-CIICICTBEHHBIX CBSI3¢M — JJIsI M3y4YeHHUS CBOWCTB BEIIECTB UM XMUMHYECKHX
peakiuii; eCTeCTBEHHO-HAay4YHbI€ METOJbl TO3HAHMS — HaOJ0/IeHne, H3MEpPEeHHe,
MOJIETUPOBAHKUE, HKCIEPUMEHT *(peasibHbIi M MBICICHHBIN)* 10 PYKOBOACTBOM
neaarora;

CJIeIOBaTh MpaBHJIaM TOJIb30BaHUS XMMUYECKOW MOCYyAOH M JabopaTOpPHBIM
o0opyZOBaHUEM, a TakXKe MpaBUjiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BeElIeCTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONPENEIIEHHOW MacCOBOM J10JI€l PaCTBOPEHHOTO BEILIECTBA; IJITAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHACTIOT C TOMOIIBI0 WHAMKATOPOB (JaKkMyc, deHondTanenH, METUIOpaHXK U Jp.),
NOATBEPKIAIOUIMX KAUYECTBEHHBI COCTAaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJCTBOM I€Jarora.

9 KJIACC

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHITHH: XUMUYECKHI DJIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTbh, JJIEKTPOOTPHUIATEIHHOCTD, CTEMEHb OKHUCICHUS, XUMHUYECKas peakKius,
XUMHUYECKasi CBSI3b, *TETUIOBOM d(PPEKT peakiuu, MOoJab*, MOJAPHBIN 00BEM, pacTBOP;
AIEKTPOIHUTHI, HEIJIEKTPOIUTHI, AICKTPOTUTHUECKAS TUCCOIMAINS, PEAKIUU WOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIC
peakuu™, OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTETh, BOCCTAHOBHUTEIb,
OKHCJIEHHE€ UM BOCCTAaHOBJIEHUE, AQJIOTPOINHUs, aM(POTEPHOCTb, XUMHUUYECKasi CBA3b
(koBaneHTHAsl, HMOHHAs,, MeETaJUIMYecKas), KpUCTa/UIMuecKas pemeéTka, *Koppo3us
METaJJIOB, CIUIAaBbl; CKOPOCTh XHMHYECKOW pEaKIUu™, TpPeNeabHO JJOMyCTHMAas
konuenTpanus (1K) BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHATHH (cM. 1. 1) m
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IIPUMEHSTH 3TH TOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI I (PUKCALUU PE3YNbTATOB HAOIIOJEHUH,
COCTaBJIEHUs (OPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX DPEAKUUMN, 3alHMCH JTaHHBIX
yciioBui 3a1a4. Mcnonp3oBath 0003HaueHus1, uMmeromuecs B [lepuoguueckoil cucreme u
Ta0IMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BHIMIOJTHEHUS 3aJaHUN.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX DIJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; IMPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUN C OIIOPOU HA OIIPEIEIICHUs], B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMHYECKOW CBSI3W (KOBAJIECHTHAsl, WOHHAs, METAJJIMYEeCKas) B HEOPraHUYECKHX
COCIMHEHHUAX; 3apsA]l MOHAa MO XUMHUYECKON QopMylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHUCIOT M IIEJOoYel, *TUN KPUCTAUIMYECKOW pEemETKH KOHKPETHOIO
BEIIECTBA™;

packpbiBaTh  cMmbici  [lepuogunueckoro  3axkona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: *OMHUCHIBATH U XAPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepuonnueckoil cHCTEMBbl XHMHUYECKHX JJEMEHTOB: pas3jinyaTh MOHATHUSA
«rnaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manbie u
OO0JbIIINE TIEPUOJIBI, *COOTHOCUTH™ 0003HAYCHHSI, KOTOPhIE UMEIOTCS B TIEPUOIUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia spa, oOlIee YHCIIO JIEKTPOHOB U PACIIpeieNIeHUe UX 10 3JIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMUMHUYECKUX
AJIEMEHTOB U MX COCIMHEHUHN B MpeleslaXx MaJIbIX MNEPHOJI0B M TJIABHBIX MOATPYIIl C
Y4ETOM CTPOEHHUS X aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHME DJIEMEHTBI; HEOPraHUYeCKHe BEIIEeCTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHMH BEIIECTB, I10
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETeHEH OKHCIIEHUS XUMUYECKUX IJIEMEHTOB) C
OMOpOI Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00IIKME U crienu(PUUecKrue XUMHYECKHUE CBOIMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMHCAHUE IMPUMEpPAMU MOJEKYISPHBIX U
VOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHM C OIMIOPON HA CXEMBI,

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKON JUCCOLUMALNM KHUCIOT, LIEJI0Yed U
COJICH; TIOJIHBIE M COKpalIEHHBIC YpaBHEHUS PEAKIMN HMOHHOTO OOMEHa; ypaBHEHHUS
peaKkiuii, MOATBEPKAAIOIINX CYIIECTBOBAHHE FEHETUYECKOW CBSI3U MEXKIY BEIIECTBAMU
Pa3JINYHBIX KJIACCOB;

PacCKpbIBATh CYILIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIX peakun
MOCPEACTBOM COCTABJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT WX CTPOCHWS;
BO3MOKHOCTH IHIPOTEKaHHUs XMMHYECKMX MPEBPALIECHUN IIOCIE IPEABAPUTEIBHOIO
00CYXICHUS C Tearorom;

BBIYMCIISITD OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIDHYIO MAacChl BEILECTB;
MacCOBYIO JIOJK XWUMHYECKOTO 3JIEMEHTA M0 (POPMYJI€ COECAUHEHUS; MACCOBYIO JIOIIO
BEILIECTBA B PAcTBOpE; IMPOBOAUTH PACUETHI MO YPABHEHUIO XMMHMYECKOM PEAKLHH C
ONOpPOW Ha aJNTOPUTM;

CJIeIOBaTh TMpPaBUJaAM IIOJIb30BAHUS XHMHUYECKOM TOCYAOH U J1abopaTOpHBIM
o00OpyZOBaHUEM, a TaKXKe€ MpaBUJIaM OOpAILIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
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WHCTPYKITUSMU IO BHITIOJTHEHUIO JIA0OPATOPHBIX XHMHYECKUX OIBITOB TI0 IMOJTYyYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIIMH, TOATBEPKAAIONINE KaYeCTBEHHBIM COCTaB pPa3IUIHBIX
BCIIIECTB: PACIO3HABATh OIMBITHBIM TYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, Cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI 1 MOHBI H3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;

NPUMCHSITh OCHOBHBIC OIEpPAIlMU MBICTUTEIIBHON NEeITeIbHOCTH — aHajdu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATH3AIINIO, BBISIBIICHHE TPUYUHHO-CJICICTBEHHBIX
CBSI3€H — JUISI N3YYCHHSI CBOMCTB BEIIECTB M XUMHUECKHUX PEAKIIN; €CTECTBCHHO-HAYIHBIC
METO/IbI TO3HAHUS — HAOJTI0ICHUE, U3MEPEHHE, MOJICITMPOBAHKE, SKCTICPUMEHT (peaTbHbINA
Y MBICIICHHBIH ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temaruueckoe TUIAHUPOBAHUE U KOJTMYECTBO YaCOB, OTBOAMMBIX Ha OCBOCHHUE KAKIOW TEMbl yUeOHOTO TIpeaMeTa « XHMHUS
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIeP’KKOM TICHXHYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIIMM pasaenom denepanbHOi pabodeld mporpamMmbl
y4eOHOTrO0 peameTa «XUMHs» OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3osanus. [Ipu atom Opranusarus
BIPaBe camMa BHOCHTH W3MEHEHHS B COACpKAHME M paclpelesieHne ydeOHOro marepuaja 1o TroiaM OOydYeHus, B
MOCJICIOBATCILHOCTh M3YyUEHUS TEM M KOJWYCCTBO YAaCOB HA OCBOCHHE KaXKJIOH TEMBI, ONPEICICHUE OpPraHu3aIioHHBIX (hopM
oOyuenuss U T.. OOOCHOBAaHHOCTH JIAHHBIX M3MCHCHHUH OIpeaeiseTcsl BbIOpaHHBIM oOpa3oBarelbHON opranusanuei YMK,
WHIAVUBUAYAJTbHBIMU TCUXO(QU3UICCKUMH OCOOCHHOCTIMHU KOHKpPETHBhIX oOywaromuxcs ¢ 3IIP, creneHbl0 OCBOSHHOCTH WMH
y4eOHBIX TEM, PEKOMCHIAIMSMH IO OTOOPY W aJlanTalliy YYeOHOTO MaTrepraia 1o XMMHUH, MPEACTaBICHHBIMU B [1oSICHUTETBHOMN
3aITnCKe.

[Ipemmaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IIAHUPOBAaHMS s oOydaromuiics ¢ 3[1P: mepBrIii mpenmonaraer
OCBOGHHE TIPOTPaMMBbI B MHKITIO3HBHOM KJIacce; BTOPOH — B OTJICIIBHOM KJTacce.

- BAPUAHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIACC

(2 4 B HEnemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeEMS)

Hpumeprle TeMbl, OcHoOBHOe cogepxKaHue OCHOBHbIE BUAbI AeATe/IbHOCTU
pacKpbiBalowwme AaHHbIN pa3aen obyuatowmxca

nporpammbil,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4yeHue

Paznen 1.I1epBoHayaibHbie XuMU4ecKue nousiTusi(20 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPaKTU4eCKOMH JeATebHOCTH
4eJjioBeKa

(54)

[IpeaMeT XUMUU.* PoJIb XUMUU B )KU3HU Yel0BeKA. XUMUS B
cucTeMe HayK. MeTozbl TO3HAaHUS B XUMHUM.*

Tena v BeecTBa. Pu3nyeckue CBONCTBA Bel|eCTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BelllecTBa U cMecu. Cioco6bl
pasgenieHus cMeceil. Pusrnyeckre U XUMHUYECKHUe SBJIEHUS.
[IpyU3HaKHU U yCI0BUS TPOTEKAHUSA XUMUYEeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMHy paboThl B
XUMU4YecKoH JJabopaTopuu.

JleMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. Pazyin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Crioco6n1 pa3piesnieHusi cMecedd (puabTpoBaHue, BbITapUBaHUe,
JHUCTUILIALMS, XpoMaTorpadus).

JlaGopaTopHble U IpaKTUYeCKHUe PaGoThl

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0OBaHUE U TPUEMBI PaGOTHI C HUM.
[IpaBuJa 6e3o0macHOM paboThl B XUMUYECKOM JTabopaTOpPHH.
Ne 2. OumncTKa 3arpsA3HeHHOM NOBapPEeHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX OHATHH C TOMOLIBIO NeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U XKU3HHU YEJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpU3MUecKre U XUMUYECKUE SIBJIEHUS C ONTOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAHUS XMMHYECKOM OCY10H U 1abopaTOPHBIM
060pyIOBAHUEM, A TAKXKe IPaBU/IaM 00palleH sl C XMMHYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKIUSIMHU 10 BBITIOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpPOJIEM [IeIarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
onucaHuio GpU3UYEeCKUX CBOMUCTB BEIECTB, CIOCOGOB pas/iesieHUs cMecei
BELEeCTB 110/] PYKOBO/ICTBOM Ileiarora ¢ 06Cy>KieH1eM IJIaHa paboThl.

Hcnosib30BaTh IPpH BbINTOJIHEHUH y‘-IeGHbIX BaAaHI/lﬁ U B IIpoiecce
UCCJIeI0BATE/IbCKOH JIEITEIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XMMUYECKOT0 COJiepKaHUs, ClIpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoicTpanBaTb pa3BépHyThble MUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOH Ha
MH}OpMaLHIo U3 yieOHUKA U CIPAaBOYHbIX MaTepHaIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIHN annapaTt Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI U MOJIeKy/Ibl. XUMHUYeCKHe 3JIeMeHTbL. 3HaKU (CUMBOJIbI)
XMMUUYEeCKUX 3/1eMeHTOB. [IpocTble U CJI0XkKHbIe BellleCTBa.
ATOMHO-MOJ/IEKYJ/IIpHOE YYeHHe.

Xumudeckas ¢popMy.ia. BasleHTHOCTb aTOMOB XMMUYECKHX
3JIeMeHTOB. *3aKOH IOCTOSIHCTBA COCTaBa BellecTs.*
OTHOCHUTe/IbHasA aToMHas Macca. OTHOCHTe/IbHasA MOJIeKyIApHas
Macca. MaccoBas 10J11 XHMHU4YeCKOro 3j1eMeHTa B CoeJUHEeHUH.
Pusuyeckre U XMMUYECKHe ABJIeHUs. XUMHUYecKas peaKiusl.
[Ipu3HaKH U ycl0BUA NPOTEKAaHUsl XMMUYECKUX PeaKLUH.
XUMHYecKue ypaBHEHHs.

TuMnbl XMMHUYeCKHX peakLuii (coeAMHEeHNs, pa3/loXKeHHUs],
3aMelleHUs, 06MeHa).

3aKOH COXpaHEeHHs Macchbl BELeCTB.

*M. B. JlIoMOHOCOB — y4€HbIH-3HIIUKJIONeAUCT.*

AemoHcTpauumn

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCcallusl BOJABI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeHNe caxapa,
B3aUMO/IeICTBHE CEpHOM KHCJIOTHI C XJIOPUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoecTBYe XKesesa ¢
cepoii, B3auMo/iecTBUe XKeJle3a ¢ pacTBopoM cosu megu(11)).
OnBIT, HTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE ONBITHI:

[TpuMeps! GH3MUECKUX ABJIEHUH (I/1aB/IeHHe BOCKa, TasgHUe
JIbJA).

[IpuMepbl XUMUYECKUX IBJIEHUH (ITPOKAJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB U MOJIEKYJI

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peakumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKY/IAPHOU MacChl BeLeCTB;

— MaccoBoH A0JIN XUMHW4Y€CKOr'o 3JIeMeHTa I10 d)opMyne
COeJMHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI IO3HAHUS (B TOM YHCIIE
HabJII0/leH1e, MO/IeIMPOBaHUe, SKCIIEPUMEHT) U OCHOBHBIE OIlepaLUU
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLus) 11 U3yYEHHUs
BELIECTB U XMMUYECKUX PEeAKIUH C OMTOPOH Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTh CMBIC/ U3yYaEMBIX IOHATHHI U 3aKOHOB U IPUMEHSITh 3TH NOHSITHUS
IPU ONKUCAaHUH CBOWCTB BEIECTB U UX NPEBPALLEHHH € 0NIOpO Ha IJIaH U
KJII0UeBble CJI0Ba.

PaznuyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 00'bSICHATD UX CYLIHOCTb C TOYKU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO yYeHUsI C OOPOH Ha ollpe/ie/leHHUs] U CXeMBbL.

Onpefie1siTh MPU3HAKU XUMHYECKUX PEAKL UM, YCIOBUS UX IPOTEKAHUS.

OGBACHATD CYLIHOCTh GQU3UUECKUX U XUMUYECKUX SIBJIEHUH C TOYKH 3pPEHUS
aTOMHO-MOJIEKYJIIPHOT'0 YYeHUs C UCII0/Ib30BaHHEM BU3yaJbHOU ONOPHI.

KnaccudpuunpoBaTh XMMHUYECKHE PEAKLUH (110 YUCTY U COCTaBY pearupyroiux u
06pasyoLMXCs BelleCcTB) C ONOPOH Ha CXeMBbI.

CocTaBasITb GOpMYyJIbl GUHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 ¢popMyJiaM BellleCTB C ONOPOH Ha a/ITOPUTM yueOHbIX
JNeUCTBUM.

PaccTaBiaTh K03$OHUINEHTHI B YpaBHEHHAX XUMHUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CrneznoBaThb NpaBWIaM N0J1b30BAaHUSA XMMHUYECKOH TOCY0H U JTa60paTOPHBIM
060pyZi0BaHUEM, A TAK)Ke IPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKIMAMHU 110 BbINOJIHEHHUIO JIA60PaTOPHBIX XMMUYECKUX ONBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
UCCJIeIOBATebCKOH JIeATeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePATyPy XMMHUYECKOI'0 COJlepKaHus, CIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 10/i pyKOBOJCTBOM IleJarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHPOpMaLMIO U3 y4e6HHUKA U CTIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anapaT Kypca XUMUU

Paspen 2. BaxkHeliline npeACcTaBUTe/IN HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cmech razos. CocTaB Bo3zyxa.
Kucnopos — ajieMeHT ¥ IPOCTOE Bellle-
cTBO. 030H — *aJlIoTponHast MoAubHUKaLusa Kucaopoaa.*

HaxoxneHue KuUcJiopoza B ripupoze, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKLMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HUKHOBEHHs U IpeKpalleHus1 ropeHus. [IonsTue

00 OKCHUAX.

*Crnoco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
npoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoga. Kpyrosopor
KHCJI0pOoJia B IPUPOJe.

*TensioBoM 3P PeKT XUMUYECKON peaKI[UH, TIOHATHE O
TEePMOXHUMHUYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepMUYECKUX
peakIusx.

*TonsiuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpeioTBpalleHus. YcuaeHre NapHUKOBOIo
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauumn

BsaumoeiictBue pocdopa, cephl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOXKHO HCIOJIb30BaHUE BH/EOONBITOB).
OnpefesieHue coiepXKaHNs KUCIOPO/ia B BO3/YXe.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJI0BHSI BOSHUKHOBEHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAa, U3Y4YEeHHUE ero CBOMCTB.

BbluncneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0POJa ¥ 030Ha HA OCHOBaHUU
aTOMHOM MacChbl XUMHY€ECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX NPeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB Y KJIMLLE.

XapakTepu3oBaTh (OMUCHIBATB)C ONOPOL HA NIAH, CXeMY, KPDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HUeCcKHe U XU-MUYeCcKHe CBOHCTBA KUCI0PO/ia, CIOCOObI
€ro NoJiyyeHus1, IpUMEeHEeHHE U 3HaYEHUE B IPUPO/IE U XKU3HU YeJIOBEKA.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
o06CcyKJieHreM apaMeTpPOB CPaBHEHMUSI.

Co6upaTh MPUGOPHI /15 TOJTyYEHHUST KUCI0PO/a (BBITECHEHHUEM BO/IBI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM leAarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHHH XUMUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

OOGBACHATD CYL[HOCTb 3KOJIOIMYECKUX NTP06JIeM, CBI3aHHbIX C 3arpsSI3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoOM paboThl B 1a60paTOPHUU NPH UCI0JIb30BAaHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS II0J] KOHTPOJIEM N1€JJarora, a Takxe
IIpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HAa NPAKTUKE XUMHWYECKHEe IKCIIepUMEHTHI,
NPOBOAUTDb HAGJIIO/IeHHS, [ie/laTh BBIBO/BI 10 Pe3yJibTaTaM 3KCIIepUMeHTa O/
PYKOBOACTBOM Ilefiarora.

YdacTBOBaTb B COBMeCTHOU paboTe B rpyIIIe.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XUMUYECKOT0 CO/leprKaHHsl, CpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTparBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaIMIo U3 ydye6HUKa U CIPAaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHWHBIN anapaT Kypca XWMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOILIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U mpocToe BelecTBo. HaxoxaeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aMMO/IeCTBUS C HEMeTa/lIaMU M OKCHJIaMU MeTaJlJoB),
NprYMeHeHHue, *cr1oco6bl NoJIyyeHUs.*

[ToHATHeE 0 KHCI0TaX U COMAX.

AemoHcTpauumn

[osiyyeHue, cobupaHUe U paco3HaBaHUe BOJ0OPoOa.
l'openue Bogopoaa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

JNabopatopHble U NnpakTMyeckue pabortbl
JlabopaTOpHBIH OMBIT:

B3aumoieiicTBHE KHUCIOT C METa/IJIaMU.
[IpakTHyeckas paboTa:

Ne 5. [Tony4yeHue BOIOpO/a, U3yUeHUe ero CBOMCTB.

BbluncneHusa
— MOJIeKyJIHpHOf/'l Macchbl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MaCChbl XUMUYECKUX 3JIEMEHTOB

KosnyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06BEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUsM.

JleMOHcTpauusa
06pasLbl BelLlecTB KOJTUYECTBOM 1 MOJIb.

BbluncneHua

— 06pE€Ma, KOJIMYECTBA Bell|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBa UJIH 06 BbEMY;

— 06'BEMOB ra3oB [0 YpaBHEHHUIO peaKI[M1 Ha OCHOBe 3aKOHA
00'bEMHBIX OTHOILIEHUH Ta30B
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONMCAHUHU CBOMCTB BeLIEeCTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONMUCHIBATh) pU3HUECKUe U XMMHUYecKHe CBOMCTBa BOJ0OPO/a,
CII0COGBI €ro NMOJIyYEHHs], IPUMEHEHUE C ONIOPOH Ha MJIaH, KPaTKY!o 3aIlUCh,
CXeMy.

Co6upaTb IpUGOP AJIA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEAKLMH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHUYECKOU MOCY/Ibl U 060PYAOBaHHUs 10/, KOHTPOJIEM EAArora., a TaKxe
npaBu/IaM 00palleHHUs C TOPIOYHUMHU BELECTBAMH B GbITY

HJIaHl/IpOBaTb U OCYLIECTBJIATD Ha NPAKTUKE XUMUYECKHE IKCIIEPUMEHTDI,
IPOBO/UTL HAaOJII0/IeHHUS, [ieIaTh BbIBO/bI 10 Pe3y/IbTaTaM 3KCIepUMeHTa Mo/,
PYKOBOJICTBOM I1e/larora ¢ 00Cy>k/ieH1eM IJIaHa paboThl, C UCII0/Ib30BaHUEM
KJ/IH1Ie.

Y4acTBOBaTh B COBMeCTHOM paboTe B rpymiIle.

HJIaHl/IpOBaTb U OCYLIECTBJIATb Ha NPAaKTUKE XUMUYECKHEe IKCIIEPUMEHThI,
NPOBOJUTb HAOJII0/IeHHS, [le/1aTh BBIBO/bI 10 pe3yJibTaTaM IKCepUMeHTa.

YdacTBOBaTh B COBMECTHOU paboTe B rpyIie

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATUH U IPUMEHATb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH AAJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BBbIYHCIATD MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BelllecTBa € OIIOpoH Ha o6pasern, Ha GOpMyJIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKI Ui C OIOpOM Ha
06paseL, aJITOPUTM y4e6OHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HJIU IIPOYKTOB
peakLHH.

BbicTpauBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
¢dopmanuio U3 yyeGHMKA U CIPABOYHBIX MAaTEPHAIOB, TPAaMOTHO UCII0/Ib30BATh
M3y4eHHbIM MOHATUIHBIN annapaT Kypca XMMHH C TIOMOLbIO NTeJjarora.



Tema 6. Boga. PacTBopbl.
IoHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKyJibl. PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHsI COCTaBa BOAbL*
XuMuveckre CBOMCTBA BOJ|bI

(passiokeHMe, peaKl My C HATPHEM, OKCUOM KaJIbL{Hsl, OKCUJIOM
cepnl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeib.* PacTBophbl *PacTBOpHUMOCTb
BelIEeCTB B Boge.*

*HachlllieHHbIe U HeHaChIIlleHHble PAacTBOPbL * MaccoBas f10Jist
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJIE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PaCTBOPUMOCTBIO.
HccnepoBaHue pacTBOPOB KUCJIOT U Lies104el C TOMOLIbI0
WH/JUKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHOW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

BbluncneHua
— C UCIO0JIb30BAHUEM IOHATUS «MaCCOBas 0Jisl BeleCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONMCAHWUHY CBOMCTB BELIECTB U UX NpeBpallleHUH C IOMOILbIO [Iearora.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocCTaBJIITh ypaBHEHUS XUMHUYECKUX PEeaKIUMH C y4acTHEM BO/JbI C OIOPOY Ha
CXeMy.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OYHUCTKU BOJIbI OT IPUMECEH, MEPHI 10 OXPAHE BO/
OT 3arpsi3HeHHUs T10CJIe NIPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaJa.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBO/UTH HAGJIIO/IEHHUS, Je/IaTh Bbl-

BO/IbI 10 Pe3yJIbTaTaM 3KCIepPUMEHTA 110/, KOHTPOJIEM IeIarora, ¢
UCINO0JIb30BAaHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaGOpaTOPUHU TPH UCTTOJIb30BAHUU
XUMUYeCcKOU nocy/ibl U 060pyZ0BaHHs N0/, KOHTPOJIEM Iejarora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCcCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL.

Hcnosib3oBaThb IpH BbINOJIHEHUH y‘-Ie6HbIX 3aga1-1m>’1 U B IIporecce
UCCJIeZI0BATEJbCKOH JIeITeIbHOCTH HAyYHO-TTONYJIIPHYIO JIMTEPATypy
XMUMHUYECKOT0 COJlepKaHHUs, ClIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
110/}, pyKOBO/JCTBOM IeJarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MH$OpMaL MO U3 y4e6GHHUKA U CTIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
MCI0JIb30BaTh U3yYEeHHbIM NOHATUHHBIHN alnapaT Kypca XMMHU [10CJIe
npe/iBapUTebHOI0 CTPYKTYPUPOBaHUA MaTeprasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeH U

(11 4)

Knaccudukanys HeopraHuyeCcKuxX CoeJUHEHUH.

OKcuzbl: COCTaB, KJIaccupukanus (OCHOBHbBIE, KUCIOTHBIE,
*amMm¢oTepHble, HecoJieobpa3ylolliye Ha IpUMepe OKCUAA
yriaepoja Il n okenaa asota ll, HomeHkaaTypa. [lonydyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOMN, KNCA0Tamu, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Le04u 1
HepacTBOPHUMbIe OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kJaccudUKanusi, HOMEHK/IATYpa, GU3nUeCcKUe
Y XMMHYeCcKHe CBOMCTBA (B3aUMO/eCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco0Obl noJtydyeHus.* Psii ak THBHOCTH METaJLJIOB.

Conu (cpeiHUME): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMOo/ieficTBUe coslel ¢ MeTasllaMU, KUCIOTaMy, 11leJ104aMU U
COJIAMMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIaCCaMU HEOPTaHUYECKUX
coefuHeHUH. ['eHeTHYeckre psafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe IIMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11leJI04aMH.
PasnoxeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3ibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
BsaumogeiicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BbITecHeHMe 0JHOr0 MeTaJl/la IpyrMM U3 pacTBOpPa COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OTBITHI:

B3zauMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3aumo/elcTBHE HePAaCTBOPUMBIX OCHOBAHHUH C KHCIOTaMH.
Paznoxenue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas pabora:

Ne 7. PemreHre akciepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHua
— M0 YpaBHEHHUSAM XUMUYECKUX peaKkLui

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSANHEHHH 110 MIA0IoHYy.
CocraBiieHHe CXEM CTPOSHHS OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX COeIMHCHMI Ha
OCHOBE ONpEIENIECHHSI.

CocrasiieHne GopMyIT OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX COSIMHEHUI U Ha3bIBAHUE
UX 110 MEXTyHAPOIHOH U TPUBHAIBHON HOMEHKIIAType C UCHOJIb30BAHHEM
olpeiesIeHNs ¥ TaOJIHIBI PaCTBOPHMOCTH.

KrnaccupunmpopaHue n3ydaeMbIX BELIECTB MO COCTABY U C8OCMEAM C ONOPOH Ha
OIIpe/IeJICHHS], CXEeMBI U TaOJIUITy paCTBOPUMOCTH.

CocraBiieHHe TaOIUIIBI TeHETHYECKUX PSIOB M cXeMbl «[ eHeTHYecKast B3anMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHMX COSTMHEHHMIN IO PYKOBOICTBOM Iejarora.
IIporrno3upoBaHye CBOWCTB BEIIECTB HAa OCHOBE OOIMINX XUMHUYECKHX CBOMCTB
H3YYEeHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMbl «[ eHeTH4YecKast B3aMOCBSI3b OCHOBHBIX KJIAaCCOB HEOPTaHWIECKHX
COEJMHEHU» MO/ PYKOBOJICTBOM II€arora.

CocraBiieHHe MOJIEKYJISIPHBIX YPaBHEHUH PEaKIyii, WUTIOCTPUPYIOIIIX XHMHUUECKHE
CBOICTBA N3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHUs BELECTB N3YUEHHBIX KJIACCOB,
TPYIII, a TAKXKE TOATBEPIKIAFONINX TeHETHIECKYIO B3aUMOCBSI3b MEXIY HUMH, C
OIopoii Ha BepOaTbHYIO CXeMY B Ka4eCTBE 3pPUTEIILHON OTOPHI.

CocraBiieHHe MOJIEKYISIPHBIX YPaBHEHUH PEaKIUid TI0 CXeMaM C IPeIBapUTEIIbHBIM
00Cy>X/IeHUEeM BbIOOpA pearupyrolHx BeIecTB.

BeruncieHue no ypaBHeHUAM XMMHYECKUX PeaKLiid KonnuecTa, 00bEMa, Macchl
BEILECTBA [0 KOINYECTBY, 00bEMY, Macce peareHTOB MM NMPOIYKTOB PEaKIHH 110
aJrOpUTMY.

IInanupoBaHye U OCYLIECTBIEHUE HA MPAKTUKE XUMHYECKOTO 3KCIIEpUMEHTa U
HaOJIIOJICHUS 0]l PYKOBOJICTBOM YUHTEIIS.

DopMynHpoBaHUE BBIBOJIOB 10 PE3YIIbTaTaM 3KCIEPUMEHTA C UCIIO0JIb30BaHUEM
OIOPHBIX CIIOB.

@dopMypoBaHKE ¢ MOMOLIBIO EJAarora 1 BhIOIHEHNUE IPABIII 0€301acHoil paboThI B
71a00paTOPHH MPH UCIIONB30BAaHUH XMMHYECKOH MOCY/Ibl U 000pY/I0BaHUSL.
Vcnonp3oBaHKe IpY BBIIOJIHEHUU y4eOHBIX 3a/laHUi U B TIpoLiecce
HCCIIEI0BATENLCKON IESITEIbHOCTH Hay4YHO-TIOMYIISIPHOM INTEPaTyphl XUMUYECKOI0
cojziep KaHMs, CIIPaBOYHbIE MaTepPUaIIbL, pecypchl MIHTepHETa, ocylecTBIeHHE BEIOOpa
TI0ZI PYKOBOZICTBOM I€Jarora.

BericTpanBaHue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha
nH(MOpMALHIO U3 Y4eOHHKA U CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHOE HCIIOJIb30BaHUE
H3Y4IEHHOTO MOHATUIHOrO alnmnapara Kypca XMMHUH C UCHOJIb30BaHUEM ILIAHA,
OIOPHBIX CIIOB, aTOPUTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH U Ilepuogudeckas cucreMa XMMHU4YecKux 31eMeHToB JI. U. MeHaeneeBa.
CtpoeHue aToMOB. XUuMHU4ecKas cBsA3b. OKHUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 v)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbIX 3JIEMEHTOB (I€JIOUHbIE U
11eJI0YHO3€eMe IbHble MeTaJl/bl, FaJloreHbl, UHEPTHbBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

aMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MeneieeBa. [lepuoibl, rpynisl,
noarpynmnsl. PrUsndyeckrui CMbIC/ NOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMEepPOB [lepHo/ia U TPYIIIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX f7iep. *U3oTonbL*
JsieKTpoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB IEePBbIX
20 XuMHYeCKUX 371eMeHTOB [lepruoanuecKol cucTeMbl

/. . MeHpeneeBa.

XapaKTepUCTHUKAa XUMHUYECKOT0 3JIEMEHTA 0 ero MOJIOXKEHHUIO B
[epuoauveckoii cucreme /. . MenzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJlbIX
MepruoJ0B U I'VIaBHbIX NOATPYINIl B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiakoBOro) HoMepa.*

*3naueHue [lepuoauveckoro 3akoHa u [lepuoaudeckou

CUCTeMbl XUMUYECKHX 3JIEMEHTOB [IJI1 pa3BUTHS HAyKH U
npakTuku. [l. U. MeHziesleeB — y4Y€HBIH, TeJaror ¥ rpakJaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUgHasA GOPMbI
[Teproauyeckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

JI. 1. Mengeneena.

O3HakoMJIeHHe ¢ 06pa3aMy MeTalJIOB U HEMETAJJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe THAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJioyen
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PackpbIBaTh CMBIC/ IEPUOAUYECKOTO 3aKOHA [10/] PYKOBOJICTBOM IeJiarora.

[ToHMMaTh CyLECTBOBAHHE NEPUOJUUECKOH 3aBUCMOCTH CBOMCTB XHUMHUY€ECKUX
3JIeMeHTOB (U3MeHeHHe PaJIuyCcoB aTOMOB M 3JIEKTPOOTPULIATETbHOCTH) U UX
COeIMHEHUH OT M0JIOKEeHUS B IepUOJUYeCKOM cUCTeMe U CTPOeHHs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBNIUBATh CBA3b MeX/Y N0JIOXKEHHEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsif 1/ipa, oblliee YUC/I0 3/IeEKTPOHOB U
pacnpefiesieHye UX 10 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB U UX COE/JUHEHUH 1O
rpynmnam u nepuosiam [lepuoiuyeckoi CUCTEMBI C TOMOLIbIO NIe/Iarora.
XapaKkTepu30BaTb XUMHUYECKHE 3JIEMEHTHI NIEPBBIX TPEX MEPHUO/IOB, KaJIHs,
KaJIblYs 10 UX nosioxeHuto B [lepuoguyeckoii cucteme /[l. . MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThl B JaGopaTOPUH NPH UCTI0JIb30BAaHUU
XUMUYeCcKOU nocy/ibl 1 060pyZ0BaHHUs 10/, KOHTPOJIEM Tejarora.

BoicTpanBaTh pa3BépHyThle MUCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOH Ha
MHbOpMaLHI0 U3 yieOHUKA U CIPAaBOYHbIX MaTepHUaIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIN alapaT Kypca XMMHUU [T0CJIe
CTPYKTYPUPOBAaHUA MaTepHraJia C UCI10JIb30BaHUEM KJIMIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 33/JaHUM TEKCThI yyeOHUKa Iocjie
CTPYKTYpPUPOBaHUs MaTepHasa, cipaBoyHble MaTepuaisl ([lepuoanyeckyio
CHUCTeMy XUMUYecKUX 31eMeHTOB /I. U. MeHiesieeBa, Tab/IMILLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOZiE, 3JIEKTPOXUMHUYECKUH psiJ| HANpsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
MCCJIeIoBaTe/IbCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XUMHUYECKOT0 CO/lepXKaHHsl, CpaBOYHbIe MaTepHuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ieiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLumn
(84)

9 KUIACC

*DJIEeKTPOOTPHULATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBSI3b (MOHHas], KOBaJIEHTHAsI MOJISIpHAst U
KOBaJIEHTHAasl HEMOJISIpHasi).

CTeneHb OKUC/IEHUS.

OKHCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEaKI|UU: TOpeHue,
peakiL Uy pasJyioKeHus, COeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BpeMsI)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSTUH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpezensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

Onpene/isiTh CTENEHb OKUCIEHUS XUMHYECKOT0 3JIEMEHTA 110 GOpPMYJIE ero
CO€JIMHEHUS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefienisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/IeKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTE/IbHON PeaKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKIH.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA 0CIIe

CTPYKTYpHUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHuasbl (IepUoJUYeCKYI0
CUCTEeMY XMMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U coJiel B BOZie, 3JIeKTPOXUMUYECKUH psij] HAaNpsKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbil,

M KOZIMYECTBO 4YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOEe coaepaHue

OCHOBHbIE BUADbI AeATeNbHOCTU
obyualowmxca

Pasge 1. BemecTBo M XuMu4yeckye peaknuu (17 4)

34




IloBTOpEHUE U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kyacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnemeHTOB /l. . MeHgenieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMUYECKHUX 3JIeMeHTOB [IePBBIX TPEX
[IepUO/IOB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUH C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKol cUcTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanuus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYECKHe CBOMCTBa
BelleCTB, OTHOCAIIUXCA K pPa3/IMYHbIM KJIacCaM HeopraHu4ecKUx
coeINHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BelleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTa/I/INYeCKUX peLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus.*

JleMoHCcTpanuu

1. Moze11 KpUCTaLJINYeCKUX PelIETOK HeOpraHM4eCKHX BellleCcTB.
2. KopoTkonepuogHas v AJIMHHONIepUoAHas GOPMbI
[Teproauyeckoi cucTeMbl XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Kalus U
KaJbLIusl 110 UX oJIoxkeHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OIIOpPOM Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HeOpraHUYecKHe BellleCTBa U3yueHHbIX
KJIaCcCOB C OMOPOM Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuceiBaTh 0611Me XMMHUYeCKUe CBONCTBA BellleCTB Pa3/INYHbIX KJ1acCOB,
NOATBepPXAaTb CBOMCTBA NpUMepaMU MOJIEKYJISIPHbIX ypaBHEHU I
XUMUYECKHX peaKl Ui c Olopoi Ha CXeMy.

OnpezensiTb BUA XUMUYECKOHN CBA3U U TUN KPUCTAJLJIMYECKOHN pelIéTKH
BellleCTBa C ONIOPOi Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUs I0cjie
npeJBapUTeIbHOTO pa3bopa.

BoicTpanBaTh pa3BépHyThle MNHUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOM Ha
MHbopMalHIo U3 yueOGHUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

HWcnosib30BaTh NpU BbIOJHEHUH yUeOHBIX 3a/JaHUH U B poliecce
MCCJIe0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEPaTypy
XUMHUYECKOT0 coJiepKaHus, CpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
110/l PYKOBO/ICTBOM Ile/iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanysa XMMUYecKUX peaKLiUi 110 pas3/InYHbIM IPU3HAKaM
(ro yucay ¥ cocTaBy y4acTBYIOIMX B PeaKL My BelecTB, *110
TenJ0BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHA0TEpPMUYECKHE PeaKIMH, TePMOXUMHUYeCKHe
ypaBHeHus. [IoHATHE 0 CKOPOCTU XUMUYeCcKoH peakuuu. [lonaTue o
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHATHe 06 06paTUMBbIX
Y HeOOPaTUMbIX XUMHUYECKUX peakusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIMALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUH (3JIeKTPOHHBIN
6a/IaHC OKHCJINTEIbHO-BOCCTAHOBUTEIBHOHN peaKLUu).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT PA3/INYHbIX
daKTopOoB.

2. Bo3zelicTBre KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLiuu.
3. [IpuMepbl HEOGPATUMBIX U 06PAaTUMBIX PEAKIIUH.

4. CMelleHUe paBHOBECHUSI XUMUYECKON peaKIUU.

Bouruucienus
— KOJINYEeCTBA BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPOAYKTOB O YPaBHEHUSIM XUMUYECKUX PeaKIui

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATUH U IPUMEHATb 3TH NOHATHUSA NIPU
ONMCAaHUY CBOUCTB BELECTB U HUX IPeBpalleHH .

KnaccudunupoBaTb XMMHUYeCKHe PeaKL MY 10 PA3JIMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOH peaKIUH OT pa3/IMYHbIX
$aKkTOpOB 0/, pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAaHUSA XMMUUYECKHX [TpeBpallieHUuH B
pas/IMYHBIX YCJAOBUSAX [TOCJIE IPeiBapUTebHON paboThI.

OnpezieniTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6ajIaHC PeaKIUK.

[Ipor3BOAUTD BBIYMCJIEHHA 10 XUMUYECKUM yPaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
“HGOPMaLMIO U3 yYeOHHUKA U CIPAaBOYHBIX MaTePHUAJIOB, FPAMOTHO
KCI0JIb30BaTh M3y4YeHHbIH MNOHATUWHBIN annapaT Kypca XUMUH [10CJIe
peiBapUTEIbHOT0 CTPYKTYPUPOBAHUS MaTepHaJa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 3aIaHUH U B ITpoLiecce

HCCIeJ0BaTeIbCKON 1eATeIbHOCTH HayYHO-IONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COZiep KaHHUs, CPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
ocJie KOHCYJ/IbTAIMH C eIaroroM.
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TeMa 2. J/IeKTPOJIMTHY eCKas
AUccouManusi. XuMH4YeCKHe
peakuuy B pacTBopax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLUALIMY. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHU3M AUCCOLUALUU
BEIeCTB C pa3/JIMYHbIMU BUJJAMH XUMHYeCKOH cBsA3U. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu HOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUsT peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/JeHUH 00 3/IEKTPOJIUTHYECKOH Jucconuanuu. Cpesa
pactBopa. [IoHsTHe 0 r'U/IPOJIM3e COJIeH.

KayecTBeHHbIe peaKkIlUK Ha KaTHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCUI-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
HpI/leTCTBy}OILLI/Ie B BOAHBIX paCcTBOpax..

JleMoHCcTpanuu

JJeKTpudeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM II0JIE.

OnBbITHI, WINIOCTPUPYIOLME TPU3HAKHY [TPOTEKAHUS peaKui
HMOHHOI0 06MeHa.

OnbITHI 110 ONIPe/ie/IEHUIO CPeibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPpaKTU4eCcKue

pa6oTsI

JlabopaTOPHBIH OIBIT:

Ne8Peaknuy MIOHHOTO 06GMeHa B pacTBOPax 3JIEKTPOJUTOB:
cynbdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUS U COJIAHON KUCJIOTbI, peaKLUsa

HeUTpa/M3aliuy Mexy F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuyu Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTa/lbHBIX 3a/a4 110 TEMeE.
BbiuucieHus

— [0 YpPaBHEHHUSAM XUMUYECKUX peaK Ui

PacKpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbICJI TEOPUH
3JIEKTPOJIMTUYECKOU JUCCOIUAL[UU C OTIOPOU Ha CXEMBI.

OOGBACHATb IPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BOJJHbIX PACTBOPOB C IOMOII[bI0 TTeJarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, Il[eJIOUel U CoJiel, IoJIHbIe
Y COKpall€HHbIE HIOHHbIE YPaBHEHUST XUMHUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[11aHUPOBATh U OCYLIECTBJIATh Ha MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOJIUTH HAGJIIO/IEHUS, IeJIaTh BBIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTa
nocJjie npeABapUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOpPUH NPU
HCI0JIb30BAaHMHU XUMUYECKOU MOCY/Ibl U 060PY/I0BaHUSA MO KOHTPOJIEM
nejarora.

HpOl/IBBOL[I/ITb BbIYUCJIEHUA 110 XUMHUYECKUM ypaBHeHI/lHM.

BricTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOM Ha
MHbOpMaLHIo U3 yieGHUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN alapaT Kypca XMMHUU IT0cJIe
[peJBapUTEJbHOTO CTPYKTYPHUPOBAHUA MaTepHaJa.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHI:IX 3aaa1-mf/'1 U B IIponecce
HCC/Ie10BaTE/IbCKOH 1eTeIbHOCTH HAyYHO-ONYJISIPHYIO JIUTEPATy Py
XUMHUYECKOTO0 CoJlepKaHus, CIpaBOYHbIe MaTepuaJibl, pecypcel UHTepHeTa
1ocJie KOHCY/IbTALUH C TIeJaroroM.

Paspen 2. HemeTa//Ibl M MX coeJMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3jieMeHTOB VIIA-rpynnsl.
T'asiorens!

(44)

0611ast XapaKTepUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucseHus. CTpoeHue U pU3rUecKre CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha raJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M yeJioBeka.* BaxkHeHIIMe XJI0PUbI U UX HAX0XKJEHUE B
npUpoie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJIOPU/IOB.

JlaGopaTopHbie U IPAKTU4YECKHE PaGOThI
JlabopaTOPHBIHA OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Bouruucienus
10 YpaBHEHUSM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061Iie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHUO/IOB U TJIaBHBIX TOArPYIII
[leproyeckoi CUCTeMbI XMMHUYECKUX 3/1eEMEHTOB C Y4ETOM CTPOEHHUS X
aTOMOB C UCII0JIb30BaHHEM CXEMBI.

XapakTepusoBaTh pU3UUeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJjoreHoB (Ha IpuMepe XJIopa) U CJI0XKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHs], IpYMeHeHUe U 3HaYeHHe B
IpUpO/ie U >KU3HU YesloBeKa 110c/ie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpezensTh rajJoreHU/-MOHbI B pacTBOPE C UCII0Ib30BaHUEM TaOJ IUILbI
"XapakTepHble peaKlU1 Ha aHUOHBI".

[InaHupoBaTh U OCYLIECTBATh Ha MPAKTHKe XMMHYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTb HAaOJIIO/IeHHUS, AieJ1aTh BBIBOABI [10 Pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npe/iBapuTebHONU PaboThI.

Tema 4. O611asa
XapaKTepUCTHKA XUMUYEeCKUX
ajieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHuA (5 4)

061masa xapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHMSI ATOMOB 3THX 3/IeMEHTOB, XapaKTepHbIe JIs HUX CTEIleHH
oxucsenus. CTpoeHre U Gu3nyecKre CBOMCTBA TPOCTHIX

BelleCTB — KUCJI0POJA U CEPBDI.

AnnotponHble MoAHUKALIMH KUCI0POJA U Cepbl. XUMHUYECKHe
CBOWCTBa cephbl. B3anMozeicTBHe ¢ HeMeTaUIaMH - BOJOPOJOM U
KHCJIOPOZIOM, MeTa/UIaMH, KOHIIEHTPUPOBAHHBIMU a30THOH U
cepHo# kucJoTaMu. CepoBoAOPOJ, CTpoeHHe, pU3HUECcKHUe

O6BACHATD 061IVEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYNIbl U UX COeAUHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C OIIOpPOoH Ha cxeMy "Hi3MeHeHHe pauycoB B
noArpymnmnax".

XapakTepusoBaTb $pU3NYECKHE
Y XUMHUYeCKHe CBOMCTBA IPOCTOr0 BelllecTBa Cepbl U €€ CoeIMHEHUH
(cepoBoZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib$ATOB), CIIOCOOBI UX
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U XUMUYECKHe CBOUCTBA (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). noJjiy4yeHud, IpyMeHeHre U 3Ha4eHHe B IIpUpoJe 1 )KU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHCJI0Ta, GU3NYeCKre U XUMHUYeCKHe CBOMCTBA (061111e Kak OnpezensaTh HAJIMYKE Cy/IbdaT-HOHOB B PaCTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBICHATH CYIIHOCTb 9KOJIOTMYECKHX MPO6JIeM, CBI3aHHBIX C TepepaboTKOoM
CepHHCTas KUCJIOTA. COeIMHEHHUH Cepbl MOCJ/Ie CTPYKTYPUPOBaHUS MaTepHaJa.

*XUMHYecKre peaKl1H, JieXall[ie B 0CHOBE ITPOMbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJISATDH HA MPAKTUKE XUMHUY€ECKHE IKCIIEPUMEHTHI,
cnoco6a noJiy4yeHus CepHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAMUThL HAGJIIOIEHHUS, [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIIepUMEHTA.
HUX [poLecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CneoBaTh MpaBUaM 6e30MacHOM paboThl B 1a60OPATOPUU NIPH

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peaKIiys Ha Cy/ibdaT-uOoH. HCI0JIb30BAaHUHU XUMHUYECKOU TTOCY/Ibl U 060PY/I0BaHUS 10/l PyKOBOJCTBOM
HaxoxzaeHue cepbl U eé coeJUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»KaloIllel cpe/ibl COeIUMHEHUSMH CEPhI [IpOU3BOAUTE BBIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHHE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPH BhIMOJHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eOHUKaA,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasbl ([leproJUIECcKy0 CUCTEMY XUMHUECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH psiji HAalpshKeHU |
MeTaJlJIoB).

Hcnoab3oBaTh IIPpU BbINTOJIHEHHUH y"-leﬁHbIX BaﬂaHl/Iﬁ U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeIUHEHHs.
O6yr/aMBaHMe caxapa noJ fieicTBUeM KOHIeHTPUPOBAHHOM cepHOM

KHUCJIOTBL o

MCC/IE/IOBATEIbCKOM JIeSI TeIbHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHe PaGoThl XHMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
JlabopaTOpHbIE ONbBITHI: 11ocJle KOHCYJIbTallUH C IelaroroM

O6HapyxeHue cyIbdpaT-NOHOB.

BsaumogeiicTBue pa36aByieHHOM CEpHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHUYeCKUX peaKLui
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Tema 5. O61aa
XapaKTepUCTUKA XMMUYEeCKUX
3J1eMeHTOB VA-rpynisl. A30T,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUPoOJe, GU3UUYECKUE U XUMHUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmuak, ero ¢pu3nUeCKHe U XUMHYECKHE CBOMCTBA, OJIyYeHUE U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHe
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaKiysi Ha HOHbI aMMOHHUS.
A3zoTHas kucs0Ta, €€ GU3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK IpeJCcTaBUTeJIS KJlacca KUCJAOT U *cenuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIEH aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA006peHUN.*

XUMHYeCKOe 3arpsi3HeHNEe OKPYKaloLel cpe/ibl CoeIMHEHUSIMU
a30Ta (KUCIOTHBIE JOX/IH, 3arpsi3HeHUe BO3/[yXa, TOYBbI U
BO/I0MOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusudeckue u
XUMU4YecKre CBONCTBa.

Okcup docdopa(V) u pochopHas kuciaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *nosyyeHre.* *KauecTBeHHas peakIjys Ha
docdaT-nOHBL*

*WUcnosp3oBanue ¢pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHH.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpanuu
Konneknuu: pocdop u ux coejuHeHUs.
B3auMogielicTBHe KOHLEHTPUPOBAHHON a30THOM KUCJIOTHI C MeJbIO.

JlaGopaTopHble U MpaKTU4YeCcKHe PaGoThI

JlabopaTOpHBIE OBITHI:

1. BsaumMoaencTBUe coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCHOPHBIX yA0OPEHH.
[IpakTHYeckas pabora:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGbsACHATD 0O1ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYNIbI U UX COEAUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asoTta u ¢pocdopa U uxX coeAMHeHUH (aMMHUaKa, CoJied aMMOHUS, a30THOH
KHUCJIOTBI, HUTPaATOB, okcuaa ¢pocdopa(V) u ochopHOi KHUCIOTSHI,
docdaToB), ciocobbl UX MOTYYeHUs, IPUMEHEeHHe Y 3HaueHHe B IPUpoJe
¥ ’KM3HU 4YeJI0BeKa C UCI0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab/uIbl "XapaKTepHble peakl iy Ha KaTUOHBI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKUX NTPOGJIEM, CBSI3aHHBIX C HAXOXKJAEHUEM
coe/JUHeHUM a30Ta U pocdopa B OKpy:Katollel cpe/ie.

[1J1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBO/AUTH HAGJIIO/IEHHS, Jie/IaTh BbIBO/bI I10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBU/iaM 6e30nacHON paboThl B J1JaGoOpaTOPUH NPU
MCI0/Ib30BAHUH XUMUYECKOH Mocy/1bl MU 060py10BaHUA.

HpOl/IBBOL[I/ITb BbIYHCJ/IEHUA 10 XUMHWYE€CKHUM YPaBHEHUAM.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbIE€ MaTepUaJibl [Hepuoguqecxy}o CUCTEMY XUMHYECKHX
asneMeHTOB /I. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH ALl HanpsHKeHUH
MeTaJlIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

YICCJIeJOBATEJIbCKOM JIesITe/IbHOCTH HAyYHO-IIONMYJISIPHYIO JINTEPATYPY
XMMUYECKOI0 COZiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
[10CJIe KOHCYJIbTAIUH C IejaroroM

Tema 6. O611as XxapaKTepuc-
THUKAa XMMU4YEeCKHX 3JIEMEHTOB
IVA-rpynnbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aIMas.
B3anMogelicTBYE ¢ MeTalJIaMU, HEMETAJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacrpocTpaHeHHe B IpUpo/jie, dU3nuvecKre U XUMUYECKHe

OO BACHATD 0611IHIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHMS U UX COeIMHEHUH (OKCH/OB YI/1epo/ia, yroJbHON
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CoeMHEHUA
(84)

cBoiicTBa. Axcopbuust. Kpyrosopor yryieposia B npupo/ie.
Oxcuzbl yraepoja, ux Gusndeckre U XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble€ OPTaHMU3MbI, I0JIyY€HHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe € OKCUAOM yriaepoza(IV);
rUIoTe3a rJ106aJIbHOT0 NOTEIJIEHUsI KJIMMATa; HapHUKOBBIH
adoekrt.*

YrosibHas KUCJI0TA U €€ CoJY, UX pU3NYECKUE U XUMUYECKHE
CBOICTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha
KapbOOHAT-UOHBL

*[lepBOHaYaJ/IbHbIE MOHATHSI 00 OpraHUYECKHX BEIECTBAX KAK O
COeINHEHUSIX yTJiepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHS.
[ToHsITHE O GUOJIOTUYECKH BaXKHBIX BEIL[ECTBAX: )KUPaX, OeJIKaX,
yrJjieBojiax. MaTepuabHOE €JUHCTBO OPraHUYECKUX U
HeOpraHUYEeCKUX COeJMHEHUM.*

*KpemHu#, ero pusnyeckre U XMMU4eCcKue CBONCTBA (Ha puMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIydeHue U
NpYMeHeHue B 3JIeKTpoHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke NpeicTaBieHus 006
okcuie kpeMHus(IV) 1 kpeMHHeBOH kucaoTe. CUIMKATBI, UX
WCI0JIb30BaHMe B OBITY, MeJULIHE, IPOMBILIIEHHOCTH.
BakHel1Me cTpoUTe/IbHbIE MaTepHaJibl: KEPaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, )eJie306eToH. [Ipo6s1eMbl 6e30nacHOrO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpauu

Mogenn KpUCTaJINIeCKUX PeIléTOK ajiMasa, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasbl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MoJIEKYJ1 OPraHUYEeCKUX BEIeCTB.

JlaGopaTopHble U NPpaKTU4YeCcKHe paboThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[TpakTHYyeckue paboThI:

Ne 11. [TosiyyeHue yrjieKMCJI0ro ra3a ¥ u3ydeHue ero CBOMCTB.
KavecTBeHHas peakijys Ha Kap6OHAT-HOH.

Ne 12. PemreHue skcnepyuMeHTaIbHBIX 33/1a4 10 TeMe «HeMeTasnbi».

Bouruucienus
M0 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, eCJIU OJIUH U3 PEareHTOB
JlaH B BU/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIEH.

KHUCJIOTBI, KAPO6OHATOB, OKCHU/Ia KPEMHUS, KDEMHHUEBOH KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX I0JIyYeHUs], IPUMEHEHNEe U 3HaUeHNe B IPUPO/ie
Y YKU3HU YeJloBeKa.

OnpesenisiTh KAPOOHAT- U CUJIMKAT-

VOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb IKOJIOTMYECKHX TP06JIeM, CBA3aHHBIX C HAX0XKAEHHeM
YTJIEKHCJIOrO rasa B OKpy»arollei cpefe.

WnnocTpupoBaTh B3aMMOCBS3b HEOPTaHUYECKUX CoeJUHeHUH yriepoja 1
OpraHWYeCcKHX BellleCTB M0/ PyKOBOACTBOM YYUTe A,

[I1aHupoBaTh U OCYLIECTBJATh Ha MPAaKTHKe XUMHYeCKHe 3KCIIepUMEHTBI,
NPOBOJUTb HaOJII0AeHUS, [le/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCepUMeHTa
nocJie npe/iBapuTebHONU PabOoThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabopaTOpUH NMPU
MCI0/Ib30BAHUH XUMUYECKOM NocyAbl U 060pyA0BaHHUA.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
crnpaBoYHble MaTepHyaJbl ([lepruoAnyecKyto CUCTEMY XMMHUUYECKUX
asneMeHTOB /. . MeH/esieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJIJIOB) I0CJie KOHCY/IbTAallMH C 1eIaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJieloBaTe/IbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHuaJbl, pecypcbl MHTepHeTa
110c/1e KOHCYJIbTALMHU C [TeJaroroM.

Pazpen 3. MeTasutbl U X coeauHeHusI (20 u)
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Tema 7. O6111e cBOMCcTBa
MeTaJ/l/IOB
(44)

0611ast XapaKTePUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX NoJioxkeHUs B [leprogruyeckoit cucteMe XUMUYECKUX
aneMeHTOB /I. 1. MeHzienieeBa U cTpoeHUs aToMoB. CTpoeHUe
MeTaJ/lJIoB. MeTa/linyecKas CBsI3b U MeTaJlJInyecKasi
KpUCTa/INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH s,
HanpsDKeHUH MeTasl10B. PU3ryecKre U XUMUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI OIyYeHHUsI MeTaIoB. [IoHsATHE O
KOPPO3UH META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBsl (CTajib, YYTYH, JIOPAIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3uUeCcKUMHU CBOUCTBAMHU.

Mogesiv KpUCTaLJINYeCKUX PENIETOK METAJIJIOB.
BusieomaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHble U IPAKTU4YECKHE PaGOThI

JlabopaTopHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBUCUMOCTb CKOPOCTH peaKIjuy MeTaJslIa C KUCIOTOH OT MPUPO/ib
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSM XMMUYECKUX PeaKLUH, ec/iu OZiMH U3 peareHTOB
COJIePKUT NPUMecH

PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONMCAHUHU CBOMCTB BeLIECTB U UX NpeBpalleHHH.

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061he GU3UUYECKHUE U XUMUUECKHE
CBOMCTBA MeTaJJOB.

XapakTepu3oBaTh 0611He CIOCO6BI TOJyYeHUS MeTaJLJI0B Iocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabopaTOpPUH NMPU
MCI0JIb30BAaHUM XUMUYECKON NMOCYy bl ¥ 060py/J0BaHHUS.

[IpoM3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 3a/JaHUM TEKCThI yyeOHUKa,
cnpaBoyYHble MaTepuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
asneMeHTOB /. . MeH/esieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH psiji HallpsDKEHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHI:IX BaAaHI/lﬁ " B IIponecce
MCCJIe10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpPaTypy
XUMHUYECKOT0 CoJiepKaHus, CIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
nocJjie npeJiBapuTeIbHOM KOHCYJIbTALUH C ITe/JaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHUus
(164)

IllenoyHble MeTasLbl. [losioxkeHue B [lepuoanyeckoit cuctreMe
XUMUYeCKUX 371eMeHTOB /l. . MeHJeieeBa, CTpOEHHE aTOMOB.
HaxoxzeHue B mpupo/e.

dusnyeckue U XUMUYECKUe CBOMCTBa (Ha NpUMepe HATpUs U
Kanusi). OKCUZbl U TUAPOKCUAbI HATPpHUS U Kasus. [I[puMmeHeHue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHU .

lllesi04HO3EeMe/bHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoaudyeckoi cuCTeEMe XUMUYECKUX
asneMeHTOB /I. U. MeHgesieeBa. HaxoxieHue B npupo/e.
dusnyeckue U XUMHUYECKHe CBOMCTBA. BaxkHelllve coeiluHeHUS
KaJsblys (OKCUJ, TUAPOKCHUJ, cosin). *IKECTKOCTb BOABI U CIIOCO6BI
eé yctpaHeHUs.*

Anromunuit. [Tosoxkenue B [lepuoudeckoit cucTeMe XUMUYECKUX
asieMeHTOB /I. M. MeHpesieeBa, cTpoeHre aToMa. Haxox/eHue B
npupojie. Pusndeckue U XMMHUYECKHE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

Keneso: coctas, cBoiicTBa 1 nosyyeHue. [los0xeHue B
[lepuoauvecko cucTeMe XUMUYECKUX 3JIEMEHTOB

1. U. MeHpeneeBa, cTpoeHre aTomMa. HaxoxjeHue B mpupo/e.
dusnyeckue U xUMU4ecKue cBoUcTBa. OKCHU/IbI, THAPOKCUBI U COMU
xkese3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

B3aumogeiicTBue HATpUsI C BOJOM.

OkpallrBaHUe NJIaMeHU HOHAMU HAaTPUS U KaJlusl.
OkpalrBaHUe MJIaMeHU HOHAMHU KaJIbIIUsl.
B3zauMoieficTBHEe OKCH/IA KaJbIUS C BOJOM.
Buzeomartepuasbl: ropeHHE XKeJle3a B KUCJI0POZE U XJI0pe.

JlaGopaTopHbIe U NPpaKTU4YecKue paGoThl
JlaGopaTopHbIe ONBITHI:

O3HaKoMJIeHHe C 06pasaMy aJIlOMUHHS U eT0 CIJIABOB.
AmdoTepHbIe cBOHCTBA rTUAPOKCHU/A IIOMHUHUSL.
KayecTBeHHbIe peaKIIMy Ha HOHBI XKeJle3a.
[IpakTHYecKue paGoThl:

Ne 13. PemteHue skcriepyuMeHTaJIbHBIX 33/1a4 10 TeMe «MeTaJlbI».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBbSACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIIax U UX COeJUHEHUH C Y46 TOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3HUUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
MeTaJlJIOB U UX coeJMHEeHNH (OKCUA0B, THPOKCH/IOB, COJIel) c onopoi Ha
CXeMy, CIIOCOObI X NOJIyYeHUs], IpUMeHeHHe U 3HaYeHUe B IPUPOJie U )KU3HU
YeJIOBeKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il MIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIMA, aIIOMUHUS, LIMHKA, XKeJle3a (2+), xesesa (3+), Menu (2+) c
MCI0/Ib30BaHUEM TabJiuIbl "XapaKTepHble peaKl[My Ha KaTHOHbI".

[11aHUPOBATh U OCYLIECTBJISTh HA NPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IEHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaTb npaBu/iaM 6e3onacHON paboThl B 1JabopaTOPUH MPU
UCNI0/Ib30BAHUY XUMHUYeCKOH IOCYABI U 060pyAOBaHHU.

HpOl/IBBOﬂI/ITb BbIYHCJIEHUA 10 XUMHUY€CKHUM YPaBHEHUAM.

BricTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOM Ha
MHbOpMaLHIo U3 yieGHUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

HcnoJsib30BaTh IPpY BbINTOJIHEHU U y‘-IeGHI:IX BaAaHI/lﬁ H B IIpouecce
YICCJIeJOBATEIbCKOH JIesITe/IbHOCTH HAyYHO-ITOMYJIIPHYIO JINTEPATYPY
XUMMYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
nocJjie npeJiBapuTeIbHOM KOHCYJIbTALlUH C ITe/JaroroM

Pazpen 4. Xumus u okpyxamwomias cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepuaJsibl B XKU3HH
YesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCe,ZLHeBHOﬁ ’KW3HU YesioBeKa. XUMUS U 340pOBLE. be3zomnacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKUX peaKuHﬁ B 6bITy.

XapakTepu30BaTh POJIb XMMHUH B PA3JIMYHBIX Chepax AesTeJbHOCTH JIIOAeH,
OCHOBHBIE BeLeCTBA U MaTePHaJIbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHble UCTOYHUKH YTJIEBOJOPO0B (YroJib, NPUPO/IHBIH ras, OGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0/Ib30BAHUS BELIECTB U XMMHUYECKUX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxiuii B GbITY.

N POMBIIIJIEHHOCTH. AHanM3UpOBaTh U KPUTUYECKU OLIEHUBATh HHPOPMALUIO O BJIHUSHUU
OCHOBBI 3K0JIOTUYECKOU TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILTIEHHOCTH, CEJIbCKOT0 X03MCTBa, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYyKamwllel cpesibl (pesesbHO A0NYCTUMAas KOHLEHTpalUs OKpYamllel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaThb EPBYIO MOMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIeHUH 3KOJIOTUYECKUX PobJieM.* [IpUHUMATh yYacTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMUECKOH

HaNpPaBJIEHHOCTH, BbICKA3bIBAaTh COGCTBEHHYO MO3ULHIO 10 Po6JIeMe U
Hpe/ijlaraTb BO3MOXKHbIE IYTH €€ pellieHusI C ONOPOX Ha MHPOPMaLIHMIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHWUPOBAaHUU [JOJDKHBI ObIThb Y4YTE€Hbl BO3MOXXHOCTHU HCIIOJIb30BaHUs 3JIEKTPOHHBIX (LMPPOBBIX)
06pa3oBaTebHbIX PECYPCOB, ABJASAIOLIUXCS yueO6HO-MeTOJUYeCKMMU MaTepruaiaMy (MyJIbTUMe/JUHbIe NPOrpaMMbl, 3J1eEKTPOHHbIE YYEOHUKU U 33JJaUHUKH, 3JIEKTPOHHbIE
6106/IM0TEKH, BUPTYaJbHble JJa60paTOPUH, UTPOBbIe TPOrpaMMBbl, KOJJIEKIMH LUPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), HCMOIb3YEeMbIMH [JIJIsI 06y4eHHs] U BOCIUTAHUS
pa3JIMYHBIX IPYIII M0J1b30BaTeNeH, NpeCTaBJAEHHBIMH B 3JIEKTPOHHOM (LM POBOM) BU/IE U pPeaTU3YIOLUIMMU JUAaKTHYecKue Bo3MoKHOCTH UKT, comepkaHne KOTOpbIX
COOTBETCTBYET 3aKOHO/JaTEJIbCTBY 06 060pa30BaHUHU.

- BAPHAHT
TEMATHUYECKOE INTAHUPOBAHHUE

Bropoli BapuaHT mpUMEPHOrO0 TEMATHYECKOTO IUIAHUPOBAHUS HCIONB3yeTcs, ecnu oOywatommuecs c¢ 3[IP momywator
oOpa3oBaHue B OT/IEILHOM KJlacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YEHUE MaTepuaia KPYIMHbIMH OJIOKaMU;

- oTepeskaroliee 00yueHue;

- BO3MOXHOCTb IPUMEHEHUS 3HAHUW B PA3JIMYHBIX YCIOBUAX (EPEHOC 3HAHUU 10 aHAJIOTUU OT OOIIUX CBOMCTB Pa3INYHBIX
KJIACCOB BEIIECTB K OOIIMM M CIIEIU(PUISCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEITUYMBAET JIOJIO CAMOCTOSTEILHOCTH
0Oy4JaromuXcs MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHsS  BEMIECTB —  CBOWCTBA  BEIIECTB  OMPEACNAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBIO, XUMHUYECKON CBSI3bI0 U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, TUIOM KPHUCTAJUIMYECKUX PELIETOK.
(Tembl: cTpoeHue aTomMa, CTPOEHUE BELIECTBA, BAXKHEHIIINE TPEACTABUTENN MIPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIINH ).

N3MeHenne mianupoBaHus 1o pas3feiaaM U TEMaM COCTOUT B CIIETYIOLIEM:

- U3y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHMYECKONM XMMHUU OCYIIECTBISICTCS B 8 Kiacce, 0OJbllie BpEeMEHU BBIACISIETCS Ha
nprMeHeHne 3HaHui B 9 knacce. 13 9 knacca B 8- nmepeHocsATcs: TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX pEeakIui',
"DIeKTpOIUTHYECKAS AUCCoNMans. XUMUYECKUE PEAKMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamnsy nepen «Hemeramnamuy, T.K. oOydarouiuecs ¢ 3[1P Gomnblie 3HAKOMBI C
METAJIJIAMU U JIET4Y€ XapaKTepU3yIOT UX IO CBOMCTBAM U IPUMEHEHHIO;

- TIepepacIpeiesieHue COJAEpKaHus OJHMX TeM B JIpyrue (packpbIBaeTcs Ha KOHKPETHBIX MpUMepax Apyrux Tem). Tema
"XHMHS U OKpYIKaoIIas cpesia’" pacKpbhIBa€TCA Ha KOHKPETHBIX IPUMEpPax B paszaenax "MeTaibl 1 ux coequHenus ', "Hemeramisl
IV-VII rpynn u ux coeaunenus";

- o0beAMHEeHNE TeM (JaeT OO0JIbIIIE BO3MOKHOCTEH /ISl UCIIOJIb30BaHUSI CPABHEHMSI — CXO/ICTBA U OTiIMUKi; Tema «Kucmopoa»
u TeMa «Bomgopony);

- BbIjIeNieHue oTnienbHbIX TeM (Tema «IlepBoHayanbHble TOHATHS 00 OPraHMYECKUX BeIllecTBaxXy»). Bolgenenue B OTIeIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHWYeCKOM XUMHH'", TaeT BOZMOXHOCTb YIIyOJsTh MOHSTHS: ONpeaesieHus, Kiaccudukamus,
OCHOBaHHUS I KiaccU(pUKAIMK, HOMEHKJIATypa, OOIIMEe CBOMCTBA BELIECTB, CTPYKTypa BEIECTBA, COCTaBieHUE (HOpPMYJ MO
oO11elt popMyIie 1 1o Ha3BaHHUIO, HA3bIBaHUE BellecTBa Mo ¢hopmyie. B aToM cirydae nmporpaMMHBIi Matepuan U3 XapaKTepUCTUKH
IVA moarpymnnsl MOXKHO JOHECTH He (parMeHTOM KapTHHBI «OpPraHMYECKHE BEIIECTBa», a KaK 4acTb I11e0ro. MoxeT ObITh
BblJIeIeHa TeMa «[IpakTuKym» B KOHIIE IEPBOIO U BTOPOT'O FOJI0B O0YUYEHHUS.

TemaTu4yeckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/Hen, 2 romga o0y4yeHus)

Tembl Konuuecrso yacos B tom uncne HazBanus pabor
Ha KOHTPOJIbHbIE Ha IPAKTHYECKHe
paboThI paboTsl

Paznen «IlepBoHauasibHble XUMHYECKUE TTOHATHUSY, 149

1.  Xumwus — BaxkHas 0071aCTh 4 1 2 TIpakruyeckas padora Nel « JlabopaTopHOoe 060pyHoBaHIe U MPUEMBI
€CTECTBO3HAHUA U IPAKTHYECKOH 00palleHNs C HUM
JIeSITebHOCTH YeJIOBEKa. IIpaxtuyeckas padora Ne2 «Ouncrka 3arpsS3HEeHHON TOBApEHHON COMH'"

2. BemecTBa U XUMHYECKHE PEAKIIHH. 7 - 1 IIpaxtuyeckas padora Ne3 «[Ipu3Haku MPOTEKAHUSI XUMUYECKUX PEaKIIUi»

3. KonudecTBeHHbIE OTHOLICHHS B 3 1 - Konrtponphas padora Nel «[lepoHayanpHble XUMUYECKUE MTOHATHS, XUMHYECKUE
XUMHUH (hopMyJIBl 1 ypaBHEHUS» 3arps3HEHHON IOBApEHHON COJTH»

Paznen «[lepuoandeckuii 3aK0H M NepHOANIECKast CUCTeMa XuMHuaeckux »neMenToB JI.1. MenpeneeBa. Ctpoenune aroMa. Xummdeckas cB3b. OKHCINTENEHO-BOCCTAHOBHUTENIBHBIE peakimmy, 154

4.  Crpoenue aToma 7 1 - KonTponbhas pabora Ne2 «llepuogmdeckast cHCTeMa XUMHUYECKHUX IEMEHTOB
J.W. MenpeneeBa. CTpoeHHE aTOMay
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Ilepuoanueckuii 3aKoH u
TIEPUOIMYECKasT CHCTEMa XUMUYECKAX
snemenToB JI.M1. MeHneneeBa

5.CtpocHue BenecTB. XUMHICCKas
CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peakiun

Konrponbshas padora Ne3 «Xumuueckast CBSA3b»

Paznen «BaxHeire npecTaBUTENId HEOPTaHMIECKUX BEIIECTBY, 354

6. Kucnopon. Bopopon. 14 2 TIpakTryeckas padora Ne4 «[lomydeHne KUCIOpoIa U U3ydeHHEe ero CBOHCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopoaa 1 u3ydeHHe ero CBOHCTBY»
Konrponehas padora Ned «Kucnopox. Bomopom»

7. Bona. PactBopbL. 5 1 TIpakTryeckas padora Ne6 «IIpuroroBieHne pacTBOpoB ¢ ONpeeIeHHON
MAaccoBOH JI0J1€H paCTBOPEHHOT'O BEILECTBA

8. Teopust 251eKTPOTUTHYECKOM 5 -

JIMCCOLUALIT

9. Baxneiimue knaccel 11 1 KontponbHas pabora NeS «OCHOBHBIE KJIACCHI HEOPraHUUECKUX COEANHCHUI

HEOPraHMYECKHX COeTUHEHNI Ipaxruueckas padora Ne7 «PemieHne 3cKCepuMEHTaIbHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHX COETUHEHUID

Paznen «BemiecTBo U XMMUUECKHE PEaKLUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 -

XUMHUYCCKUX pCaKL[I/Iﬁ

9 KUIIACC

Temsbl

Konuyectro vacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha MPAKTUYCCKUE

paboThl

HazBanus pabor

Paznen «IloBropeHue u yray0neHne 3HaHHH OCHOBHBIX pa3/ielioB Kypca 8 kiacca «BelecTBo 1 xumudeckue peakiuny, 104

[oBTOpeHue 1 yriryOJaeHHe 3HAHUIT 10 1 2 TIpakruueckas padora Ne 8 «Peakiuy HOHHOrO OOMEHa

OCHOBHBIX pa3zieioB Kypca 8 Kiacca IIpaxruyeckas padora Ne9 «KauecTBeHHBIE peaKkIiu B PaCTBOPE»
Konrtponbhas pabora Ne 6 «QnekTponuTudeckas: TUCCOLUAIIUs»

Paznen «MeTaisl M UX COeqUHEHU Y, 204

1. O6ume CBOWCTBA METAIIOB 4 - -

2.Mertasl M UX COeTUHEHUS 16 1 1 IIpaxtudeckas padora Nel3 «Pemienne sKciepuMeHTaNbHBIX 33424 [0 TeMe

«MeTaibl ¥ UX COSTUHEHUS
Kontponphas pabora Ne8 «MeTaby

Pasnen «Hemeramnsr IV-VII rpynm u ux coenuaeHus», 244
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3.00mas xapaKTepucTuKa
XUMHYECKHX 351eMeHToB Vlla
rpymnsl. IajoreHsr.

4.001mmas XxapaKTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Vla
rpymmsl. Cepa 1 ee CoeIMHEHHS.

5.00mas xapaKTeprucTHKa
XMMHYECKHUX 3JIeMeHTOB Va
rpymmsl. Azort, Gocdop u nx
COCIMHEHUSL.

IIpakrryeckas padora Nel0 «[TonydeHne aMmMuaka U U3y4eHUE €TO CBOWCTBY»

6.001mas xapaKTeprucTHKa
XUMHYECKUX 31eMeHToB [Va
rpymnsl. YIiepos, KpeMHUI U UxX
COEJIMHEHHSI.

IIpakTrueckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u H3ydeHHe ero CBOHCTBY
IIpakTryeckas padora Nel2 «Pemenune sKkcriepriMeHTATBHBIX 3a/1a4 [0 TeMe
«Hemeramisr [V-VII rpynm u ux coesuHESHUI»

KonrtponbsHas padora Ne7 «HemeTarmibny

Pazzlen ((HepBOHa'—IaJ'[BHHe XUMUYECKUE TIOHATHS 00 OpPraHUYCCKUX BEUICCTBAX), 104

7. IlepBoHauaJIbHBIE XUMUYECKUE
TIOHSTHSI 00 OPTaHUIECKHX
BEIECTBAX

10

Paznen «O6001menne Matepuana no kypey «Heopranudeckast Xumus», 44

13. Xumust u okpyxaroras cpea.

1

14. O6o01IeHre MaTepraia o
Kypey «Heopranuueckast XuMHUs»

3

KonTponbHas pabora Ne9 «ItoroBas pabora 3a Kypc HEOPraHUUECKONH XHUMUM»

Bcero 136 4
8 KVIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHble TeMbl,
pacKpbiBalowWwme AaHHbIN pa3aen
nporpammsl,

W KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOe coaepXxaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyuatowmxca

Pasnen 1.1lepBonayanbibie XuMuUecKue nousaTus (14 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPaKTUYeCKOMH JeATeJbHOCTH
4YeJioBeKa

(44)

*XuMusi B cucTeMe HayK. Pojb XUMHM B KH3HU
yesnoBeka.* Tena u BewectBa. Pusnveckue CBOMCTBa
[IpaBuna  Ge3omacHOro  obOpallleHUss C
BellleCTBAaMH U JIabOpaTOPHbIM 060pyAoBaHHEM. YHCThIe

BelleCTB.

BeuiectBa W cMecd. CrnocoGbl pasfesieHUus1 cMeceil.
*[ToHATHE O MeTo/JaX II0O3HAaHUuA B XUMHUU.*
JeMoHcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. PaznuyuHble BUbI XMMUYECKOU nocyibl. 3. 06pasiibl
BellleCTB.

4. Cioco6nl1 pa3siesnenusi cMeceld (puabTpoBaHue,
BbIIAPUBAHUE, JUCTUJIIALMSA, XpoMaTorpadusi).
JlabopaTopHbIe U IpaKTUYeCKHUe PaGoThI
JlabopaTopHbIE OMBITHI:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PaszpnesieHre cMecu ¢ TOMOIIbIO MarHuUTa.
[IpakTHYecKUe paboThI:

Ne 1. JlabopaTopHOe 060pyA0BaHue U TPUEMBI 06palleHuUs
C HUM

Ne 2. OurcTKa 3arpsi3HeHHOW M0BapeHHOU coin

PackpbIBaTh CMBIC/I U3y4aeMbIX MOHSATHH ¢ TOMOLIBIO eAarora.

PackpbIBaTh pOJib XUMUHU B IPUPOJE U KU3HH YEJIOBEKA, €€ CBSI3b C JPYTUMH HayKaMU.

Pa3snyaTh YMCTbIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh Ppu3nvecKre U XUMHUYECKUE SIBJIEHUS C OIOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMUYECKOM OCy101 1 1abopaTOPHBIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHHUsI C XUMUYECKUMH Bellle-CTBAaMU B COOTBETCTBHH C
WHCTPYKIMSMH 110 BBINOJHEHHUIO NPAKTUYECKUX PabOT M0/L KOHTPOJIEM IeJjarora.

[1/1aHUPOBATh U MPOBOAUTH XUMHUYECKUI IKCIIEPUMEHT 110 U3YYEHHIO U ONTUCAHUI0 GU3NYECKUX
CBOWCTB BellEeCTB, CIOCOG0B pas/iesleHus cMecel BelliecTB N0/ pyKOBOJCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHUH U B TPOIleCCe UCC/Ie/[0BATEIbCKOM
JlesITeIbHOCTH Hay4YHO-IONYJISIPHYO0 JIMTEPATYPY XUMHUYECKOT0 COZePXKaHUS, CIPAaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKoBOACTBOM IeJiarora.

BoicTpanBaTh pa3BépHyThle NHUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha HUHPOPMALUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJIOB, 'PAMOTHO HUCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHbIA
anmapat Kypca XUMHH

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIuu

(74)

AToMBI U MoJieKy/bl. XMMHUYeCKHe 3JIeMeHTbl. 3HAaKU
(cuMBoOJIBI) XUMHMUYeCKHX 23JieMeHTOB. OTHOcCHUTe/bHas
aToMHasa Macca. [IpocTble U cl0XHble BellleCTBAa. ATOMHO-

MOJIEKY/IIDHOE yYeHHe.

XuMuueckas dopmy.a. BasnentHoCTh aTOMOB
XMMHUYECKHX 3JIEeMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BelecTB.*  OTHOCHTe/JbHAas  MOJIEKYJspHas  Macca.

MaccoBas 1011 XMMUYEeCKOT0 3JIEMEHTa B COeJUHEHUH.
dusuyeckre M XMMHUYECKHe SBJIEHUA. XUMHUYecKas

peakLys 1 e€ NPpU3HAKH. Y paBHEHHS XUMHUYECKUX PEeaKLIUH.

3aKOH COXpaHeHHMS Macchbl BellecTB THNBI XUMHUYECKHX

peakiui (coejuHEeHNE, pa3JIoKeHUe, 3aMelleHe, 06MeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HI[UKIONEJUCT.*

JAemoHcTpauumn

dusnueckue sByeHUs (pacTHpaHKe caxapa B CTYIKe,
KHUIIEeHWe U KOHJEeHCAUs BOABI U T. J1.).

XuMUYecKye siBJIeHNs (TOpeHre CBeYH, pas3iokeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPUL0M
Gapus,

passioxkeHue ruapokcua Meau(1l), B3aumoericTere

[IpMMeHATDb ecTeCTBEHHO-HAay4YHble MeTO/Ibl IO3HAHUA (B TOM YMCJle HabJIoleHHe,
MO/leJIMPOBaHUe, SKCIIEPUMEHT) U OCHOBHbIE ONepaliiy MbICJIUTEJbHOH e TeJbHOCTH
(cpaBHeHHe, KJIaccubuUKaL M) A5 U3yYeHH s BellleCTB M XUMUYeCKUX peaKIui ¢ onopoii Ha
aJIFOPUTM UJIM CXEMBI.

PackpbIBaTb CMBIC/ U3y4YaeMbIX TOHATUHI M 3aKOHOB M IPUMEHATb 3TH NOHATHUSA NIPH ONTMCAHUU
CBOMCTB BellleCTB U UX IIpeBpalleHUH € OOPOU Ha IJIaH U KJII04YeBbIe CJI0Ba.

PaznnyaTh dU3MYecKre U XUMHUYeCKHe ABJIeHUS, 00'bCHATD UX CYLIHOCTb C TOYKU 3pEeHHUs
aTOMHO-MOJIEKYJ/IIPHOr'0 yYeHUA C ONOPOM Ha onpe/ie/IeHUs U CXeMBI.

Onpefie1s1Th MPU3HAKU XMMHUYECKHUX PEAKLUH, YCI0BUSA UX IPOTEKaHUA.

O6BACHATD CYLIHOCTb GU3NYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKU 3peHUs aTOMHO-
MOJIEKY/IIPHOTO YYeHHS C UCI0JIb30BaHUEM BHU3yaIbHOU OIOPBHI.

KnaccudpunnpoBaTh XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyroiux u
06pasyoIMXCs BElLeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONPe/Ie/IATh BaJIEHTHOCTD 110
¢$opMys1aM BeleCTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PaccTaB/isTh K03$OUIIMEHTHI B ypaBHEHUAX XUMUYECKUX PeaK[Mi C OIOPOH Ha a/IFOPUTM
y4e6HBIX 1e ICTBHIL

Crnie10BaTh NpaBUJIaM M10JIb30BAHMUS XUMHUYECKON IOCY10H U JaGOPAaTOPHBIM 060pYy/JOBAaHHUEM, a
TaKKe NpaBUJIaM 06pallieHHs C BellieCTBaMH B COOTBETCTBUHY C MHCTPYKIIUAMHU 110 BBITIOJTHEHHUIO
JIaBOPAaTOPHBIX XUMHUYECKHX OIBITOB 10/, KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLIeCCe UCCIe0BaTEIbCKOM
JlesITeJIbHOCTH Hay4YHO-TIONMYJIIPHYIO JINTEPATYPy XMMHUYECKOT0 COZIePXKaHus, ClIpa-BoY-Hble
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»KeJie3a C cepoi, B3aUMo/iefiCTBUE KeJie3a ¢ pacCTBOPOM
cosiu meau(ID)).
OnbIT, HTHOCTPUPYIOLIMHI 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHble U NpaKTMYeckue pabotbl

JlabopaTOpHbIE OMbITHI:

[IprMeps! pu3nUecKUX ABJEHNUH (TJ1aBJI€eHUEe BOCKa,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX sIBJEeHUH (MpoKaJMBaHUE MeJHOU
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIO0TOMH).
Moge/11 aTOMOB U MOJIEKYJI.

[pakTrdeckas padora Ne3. [Ipn3Haky npoTexanus
XUMHUYECKUX PEAKIUH.

BbluncneHusa

— OTHOCHUTEeJIbHOI MOJIEKYJ/IIPHOM Macchl BELeCTB;

— MaccoBOH /10J1M XMUYECKOro 3j1eMeHTa 1o ¢opmyJie
coeJIMHeHUd

MaTepHaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBOJICTBOM IleJjarora.

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HUHOOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MAaTEPUAJIOB, PAMOTHO MCII0/Ib30BATh U3yY€EHHbIH NOHATUHHBIH
annapar Kypca XUMHH

Tema 3. KoammuecTBeHHBIE
OoTHOLIEeHUsI B XumMuu (34)

KosinyectBo BemectBa. Mosib. MosisipHasg Macca. 3akoH
ABorazipo. MossipHbIH 06BEM ra3oB. PacueTsl 10 XUMHUY€eCKON
dopmyuie. PacueTbl MaccoBoO 10/ XUMUYECKOT0 3/IeMEHTa B
CoeIMHEHMY, KOJIM4eCTBa BeIecTBa, MOJIAPHOM Macchl
Pac4éTbl 10 XMMUYECKUM YPaBHEHHUSM.

JeMoHcTpanus:

- 06pasiibl BeleCTB KOJIMYECTBOM OJJMH MOJIb

Bbranciienus:

-pacyeT 1o $popMyJie ¥ 110 XUMHUYECKOMY YPaBHEHHIO

PacKkpbIBaThb CMBIC/I U3y4aeMbIX TIOHATHH U IPUMEHSITh 3TH NOHATHS, @ TAKXKe U3y4eHHbIe
3aKOHBI M TEOPHUH JJIs PellleHUs1 pACYETHBIX 3a/ja4 € IOMOLIbIO Ilefjarora.

BBIYHCIATE MOJIIPHYIO MacCy Bell|eCTB; KOJIMYeCTBO BellleCTBa, 06'bEM ra3a, Maccy BellecTBa C
ornopo# Ha o6pasel], Ha GOPMYJIbL;

[IpoBOAUTE pacyéThI 10 YpaBHEHHUAM XMMHUYECKHUX PeaKIui ¢ 0opoil Ha o6pasel, aJropuTM
y4e6GHBIX JeHCTBUH: KOJIMYeCTBa, 06'béMa, MACChl BELECTBA 110 H3BECTHOMY KOJIUYECTBY,
06'bEMy, Macce peareHTOB WJIH IPOJYKTOB PeaKLHH.

BbicTpauBaTh pa3BEépPHYThIE THCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha MHGOPMALMIO U3
y4e6GHMKA U CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0/Ib30BATh M3y4YeHHbIA NOHA TUIHBINA
annapar Kypca XMMHUH € IOMOILbIO [Tefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH u Illepuogudeckas cucteMa XMMHU4YecKux 31eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHYecKas cBA3b. OKUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 )

Tema 4. CtpoeHue aToma.
MepuoaUUEeCKmii 3aKOH U
Mepuopauueckas cuctema
XMMUYECKUX 3/1eMEHTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJACCUQUKALHUHU  XUMHYECKHX
ajeMeHTOB. [IOHATHe O rpynmax CXOAHBIX 3JIEMEHTOB
(mesiouHbIe U I[EJIOYHO3EMeJbHble MeTaJlIbl, [aJIOTeHbI,
WHepTHble Ta3bl). *JJIeMeHTBl, KOTOpble 06pa3yloT
aMmoTepHbIE OKCU/BI U THIPOKCH/BL*

[lepuosuyecknit  3akoH. [lepuojudyeckass cucreMa
XUMHYECKUX 3JIeMEHTOB . U. MeHpeneeBa.
KopotkonepuogHass u  *piauHHomepuogHas*  popMbl

PackpbIBaThb CMBIC/I IEPUOUYECKOTO 3aKOHA 10/, PyKOBOACTBOM Ileiarora.

[loHUMaTh CyLIeCTBOBaHME NEPUOANIECKOM 3aBUCUMOCTH CBOHCTB XMMHUYECKUX 3J1EMEHTOB
(u3MeHeHHUe painyCOB aTOMOB U 3JIEKTPOOTPULIATENLHOCTH) U UX COeJUHEHUH OT
[I0JIOXKEHUSI B IEPUOJUYECKON CHCTEME U CTPOEHHS aTOMa C UCI0JIb30BaHUEM CXeM U TabJINL.

YcTaHaBIMBATh CBSI3b MEXK/Y IOJIOXKEHHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHUEM
ero atoMa (CocTaB ¥ 3apsij 1pa, obliee YHUCIO0 3JIeKTPOHOB U paclpe/iesieHHe UX 110
3JIEKTPOHHBIM CJIOSIM) IO 06pa3iy.

[IporHO3UpOBaTh XapaKTep U3MeHEHHsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IpynnaM u
nepuozaM [leprouuecKod CUCTEMBI C TOMOILBIO Mejarora.
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[lepyuoauvyeckod CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /l.
U. Menpeneesa. [lepuoabl U rpymnnbl. PU3UYecKUNA CMBICT
MOPsIZIKOBOTO HOMepa, HOMEPOB Mepuoja W TpPyIHIbl
3JIeMeHTa.

CtpoeHre aToMOB. CocTaB aTOMHBIX fAfep. *M3o0TonbL.*
JyieKTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060JI0YEK AaTOMOB
nepBblx 20 XUMHUYECKUX 3JieMeHTOB [lepuojuyeckoit
CHCTEMBI A W MeHpeneeBa. XapaKTepuCTHKA
XUMUYECKOTO 3JIEMEeHTa MO0 €ero TMOJIOXKEHUI B
[epuoauyeckoii cucreme /. . MeHnziesieeBa.

*3aKOHOMEPHOCTH U3MEHEeHHUs  pajuyca aTOMOB
XUMHUYECKHUX 3JIEMEHTOB, MeTaJIJINYeCKUX u
HeMeTa/UIMYeCKUX CBOMCTB IIO rpynnaMm #" InepuonaM.
3HaueHue [lepuoguyeckoro 3akoHa W Ilepuojuyeckoit
CUCTEMbl XUMHWYECKHUX 3JIEMEHTOB JJid Pa3BUTUA HaYKU U
npakTuku. [l. U. MeHsiesleeB — y4Y€HBIN U TpaKJaHUH.*
AemoHcTpauumn
KopoTkonepuoHas v AinHHONepUogHast GOpPMbI
[Teproauveckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB
J. U. MenpeneeBa.

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

B3auMogelicTBUe TUJPOKCHJAA LMHKAa C PacTBOpaMH
KMCJIOT U I1eJIouei

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Ka/Ius, KalbLUs 0 UX
noJioxkeHumo B [lepuoanueckoit cucteme /l. U. MeHeeeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMAYECKOH
NOCy/ibl U 060PYZI0BaHHs IO, KOHTPOJIEM leJjarora.

BbicTpanBaTh pa3BépHyThle NIHUCbMEHHbIe U YCTHbIE OTBEThI C OITIOPOM Ha HHPOPMALUIO U3
y4ye6GHMKa U CTIPaBOYHbIX MaTepHaJI0B, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN
annapar Kypca XMMHUH 10cJle CTPYKTYPUPOBaHUS MaTepuaJia C MCII0Jb30BaHUEM KJIMIIIE.

HWcnosib30BaTh NPU BINOJHEHUH yUeOHBIX 33/JaHUM TeKCThI yyeOHUKa Nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMmy
XUMUYeCcKHUX 371eMeHTOB /l. . MeH/iesieeBa, TabJIM1ly paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U
coJiell B BOJie, 3JIEKTPOXMMUYECKUH psifi HAapsSKEHUH MeTasloB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHBIX 33/JaHUH U B Ipollecce HCCcle0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISAPHYIO JIMTEPATYPy XMMHUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTEpHETa MO/ PYKOBOJCTBOM Iefiarora

Tema S. CTpoeHnue BelecTB.
Xumuyeckasi CBf3b.
OxkucanTebHO-
BOCCTAHOBHTEJbHbIE PEAKIHU

(81)

Xumnueckas cBsa3b. KoBaneHTHas (OJIsIpHAS M HETIOIAPHAS)

CBA3b.  *DIEKTPOOTPULATENBHOCTh aTOMOB  XHUMHUYECKHX
aneMeHTOB.* HoHHast cBs3b. *THUIBI  KPUCTAIUTMYECKUX
perieTok.*

CreneHpb OKHCJ/IEHHUS. OKHCIUTENBHO-

BOCCTAaHOBHTEJIbHbIE PpEAKIIHH. Hpoueccm OKHCJIEHUA H
BOCCTAHOBJIeHUs1. OKUCIUTENN U BOCCTAHOBUTEJIU.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAHOBHUTENILHBIE PEAKIHN: TOPEHNE,
peaKIuy pa3IoKEHHsI, COSTIMHCHUS

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI 0] PYKOBOACTBOM II€arora.

OnpenensaTh BUJ XUMUYECKOH CBSI3M B COSJMHEHUH C UCIIOJIb30BAHUEM CXEM.

OrnpesesnsaTh CTeNeHb OKUCICHUSI XMMUYECKOT0 3JIEMEHTa 110 ()OpMyJIe €ro COSIMHEHUS C
HCIOJIB30BAHUEM QJITOPUTMA.

OnpenessTs 3JeMeHT (BELIeCTBO) — OKUCIUTENb U 3JIEMEHT (BEILECTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYLIHOCTH IPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiiTh NEKTPOHHBIH GajaHC ¢ y4ETOM YHCIia OTAAHHBIX ¥ IPUHATBIX JIEKTPOHOB.

CocraBiiTh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBHON PEAKIMH 110 aTOPUTMY pa3bopa
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOH PEaKIHH.

Vcnonbs30BaTh NPH BHIIIOTHEHWH YU4EOHBIX 3aJaHUIH TEKCTHl Y4€OHHKA MOCIIE CTPYKTYPUPOBAHUS

MaTepHaia, CIpaBoYHbIe MaTepHabl (IEPUOIUIECKYIO CHCTEMY XUMUUeckuX >neMenToB [1. 1.
MemnneneeBa, TaOIUIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH B BOJIE, SJICKTPOXUMHUYECKHUN P
HANpPSOKEHHH METaJIJIOB)
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Pazpen 2. BaxkHeline npeACTaBUTE/Id HEOPraHUYeCKUX BelecTs (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(144)

Bo3nyx — cmech rasos. CoctaB Bo3gyxa. Kuciaopog —
3JleMeHT W nmpoctoe BellecTBo. 030H. HaxoxzaeHue
KUcJA0opoJa B mOpupofe, OU3MUECKMEe M XUMHUUYECKHUe
CBOMCTBA. Peak1u ropeHust IPOCThIX U CJI0XKHbIX BELIECTB.
*TensioBol 3QPeKT XUMUYECKOU peakIUU.* IK30- U

3H/I0TEPMUYECKHUE peakiuy, *TepMOXUMHUYECKUE
ypaBHeHUs.* [loHsATHE 06 okcuAax. CIoCo6bl MOJTyYeHUs
KUCIOpoZa B JlabopaTOpUM U NPOMBILIIEHHOCTH.

NpUMeHeHHe KHUCJI0pOJa. KpPYyroBOPOT KHCJIOpPOAa B
npupoge. TonuBo: yrojib U MeTaH. 3arpsi3HeHUe BO3/JyXa,
ycuieHue MapHUKOBOro s¢deKTa, paspylieHre 030HOBOTO
cJ1051.

Bosopo, — 3/1eMeHT U IPoCToe BelliecTBO. HaxoxxaeHue
BO/IOpPO/ia B IpUpo/ie, GU3ndecKre U XUMHUYeCKHe CBOMCTBA
(Ha mnpuMepe B3aUMOJAEUCTBUA C
OKCUJAMHU MeTaJlJI0B), pUMeHeHHe,

nosaydyeHus.* [lousaTre o kucaoTax KucaoTe! u conu.

HEMeTa/UlaMi |
*Crmoco6bl

AemoHcTpauumn

B3anmogerictBue dpocdopa, cephl U xkee3a ¢ KUCJI0POLOM
(BO3MOXKHO HCIIOJIb30BAHKE BH/EOOMBITOB).
OnpegiesieHHe cofiepaHuUsA KUCI0PO/a B BO3AyXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUS U
npeKpallleHHs] TOpeHus.

NabopaTtopHble U NpakTUYeckue pabotbl

JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHe € 06pa3LaMU OKCH/IOB.

[IpakTH4eckas pabora:

Ne 4. [TosiyyeHue KUCI0pPOAA, U3YYEeHUE ero CBOMCTB.
Ipakruyeckas padora NeS. TTonyueHue Bogoposa 1 U3ydeHUe

€ro CBOMCTB.
Brruuciaenus

— MOIIeKyIIﬂpHOﬁ MacCCbI KHCJIOpPOJa ¥ 030HA Ha
OCHOBAaHUU aTOMHOM MacCChl XMMHUY€ECKOT'0 3JIeMeHTa

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELIECTB U UX PeBpalleHUH C UCI0/b30BAaHUEM OIIOPHBIX CJIOB M KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATL)C ONOPOL HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3nuecKre U XU-MHUYeCKHe CBOMCTBA KUCI0PO/a, CIIOCOGHI €ro MOJIy4eHus],
NpUMeHeHNe U 3HaUEHHE B IPUPO/Ie U )KU3HU YesI0BEKa.

CpaBHUBATb peaKL[UH rOPeHHs U Me/IJIEHHOTO OKHUCJIEHUS C IPEJBAPUTENbHBIM 06CYKAeHHEM
napaMeTpoOB CPAaBHEHHUSI.

Co6upaTb MPUGOPHI JJ15 TOJTYyYEHUS] KUCI0POJA (BBITECHEHUEM BO/IbI U BO3/1yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM IeAarora.

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /ISl COCTaBJIEHUsT GOPMYJI BELECTB, MOJIEKYJISIPHBIX
ypaBHEHUI XUMUYECKUX peaKIUi c ydyacTHeM KUCI0PoJa.

OGBACHATD CYL{HOCTb 3KOJ0IMYECKHUX MTP06JIeM, CBA3aHHbIX C 3arpsi3HEHUEM BO3/yXa.

CneznoBaThb NpaBu/iaM 6e30nacHoOM paboThl B 1a60paTOPHUU NTPH UCIOJIb30BAHUM XUMHUYECKOH
IIOCYZbI M 060PYA0BAaHHUSA 10/ KOHTPOJIEM [Ie/Iarora, a TakKe MpaBUIaM 00pallieHUs C
ropro4YrMMH BellleCTBaMU B 6bITy.

H]IaHl/IpOBaTb U OCYyIIECTBJIATb HA MPAaKTUKE XUMUIECKHEe IKCIIEPUMEHThI, IPOBOJUTH
HabJ1I0/leHu4, ieJ1aTh BbIBO/IbI 10 pe3yJIbTaTaM 3KCllepU-MeHTa 10/] pYKOBOACTBOM Ilejiarora.

YdacTBOBaTb B COBMECTHOU paboTe B rpyIIle.
HWcnosib30BaTh NpU BINOJTHEHUH yUe6OHBIX 33/IaHUH U B ITpoIiecce UCCaeL0BaTeIbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa [0/ pyKOBOJCTBOM NeJiarora.

BeicTparBaTh pa3BEépHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4e6GHMKa U ClIPAaBOYHbIX MaTe-
pHYaJIOB C ONIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbI IOHATHUHHBIN annapaT Kypca
XUMUU

Tema 7. Boaa. PacTBopsl.
TloHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. CtpoeHnue. Mosiekyunbl. *®usnyeckue
cBoiicTBa BoAbl Boma kak pacTtBopuTesb.* PacTBOpBL

PaCKprBaTb CMBICJI U3y4aeMBbIX MOHATUHN U NPUMEHATDb 3TU NOHATHUA TP OITUCAHUHN CBOMCTB
BelleCTB U UX npeBpaLueHHﬁ C IIOMOLIbIO ITeJgarora.
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(54)

*TloHsITHE O PAaCTBOPUMOCTH BellleCTB B Boje. [loHsATHE 0
HAaCBILIEHHBIX U HEHaCBIIEHHBIX pacTBopax.* MaccoBas
JloJisi BellecTBa B pacTBope. PacyeT MaccoBoil Josiu
BELIECTBA B pacTBOpe (MpoLeHTHAsA KOHIEHTpaLusi).
*XHMMUYecKre CBOMCTBA BOAbI (pa3/ioKeHUE, peaKIuU C
HaTpUEM, OKCU/IOM KaJiblus, okcuaoM cepbllV [ToHsATHE 00
OCHOBaHHUSAX.
yesioBeka. KpyroBopoT Bojibl B npHpoje.* 3arpsisHeHHe
MPUPOHBIX BoJ. OXpaHa U OYUCTKA NPUPO/IHBIX BO/I.

Posab pacTBOpOB B NpHpOJe U B XKXU3HHU

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3AUMO/IEICTBHE BOJBI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCI0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HUccnenoBaHye pacTBOPOB KUCJIOT U LieJI0Uel ¢ TOMOILbI0
WHAWKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

Ilpakmuueckas paboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHON
MaccoBOM 0Jiel pacTBOPEHHOIO BeLeCcTBa.

XapakTepu3oBaTh GU3NUECKHE U XUMHUUYECKHE CBOMCTBA BOAbI, €€ POJIb KaK PACTBOPUTEIS B
MPUPOJHBIX MTPOLleccax C ONOPO Ha MJIaH U CXEMY.

CoCTaBJ/IITh ypaBHEHUS XUMUYECKUX PEAKIIMH C y4aCTHEM BOJbI C ONIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM NTPUPOJHBIX BO/,
CI0COGBI OUMCTKH BO/JIbI OT IPUMeCEH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HEHUs OCJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaia.

[1J1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTD
Hab6JII0IeHNd, /ieJIaTh Bbl-
BO/IbI 110 Pe3yJIbTaTaM 3KCIepPUMEHTA 110/, KOHTPOJIEM Ie/Iarora, C UCIoJib30BaHUEM KJIUILE.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOHN
HOCY/ibl M1 000pY/JOBaHUS 0/l KOHTPOJIEM Ile/larora.

[IpOBOAUTH BBIYUCJIEHHUS C TPUMEHEHUEM TOHSATHS «KMACCOBast 10Jisl BEI|ECTBA B paCTBOPE» C
onopoi Ha GOpPMyJIbL

HWcnosib30BaTh NpU BBINOJIHEHUH Y4eOHBIX 33/JaHUH U B Ipoliecce UCCIel0BaTe/IbCKOM
JeATeJIbHOCTH Hay4YHO-MONYJIAPHYIO JIMTepaTypy XUMHUYECKOr0 Co/iepKaHud, CIpaBOYHbIe
MaTepHuaJibl, pecypcbl MHTepHeTa 1o/, pyKOBOJCTBOM IleJarora.

BoicTpauBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C 0ONTOPOH Ha MHGOPMaLIUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiOB, 'PAMOTHO HUCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHBIN
amnmnapaTr Kypca XMMHUH I0cJle IpeiBapUTENbHOTO0 CTPYKTYPUPOBAHHUSA MaTepHaa.

Tema 8. d/1eKTpo/IMTHYeCKas
Aucconpanus. XMMU4YeCcKHe
peaxknuy B pacTBopax

(54)

Teopus 3NIEKTPOIUTUYECKON JIUCCOLIALIUH.

DNEKTPONUTHYECKasT  JAUCCOLMALIUS. DNEeKTPONUTElL U
HeNeKTponuThl. KaTnoHsl, aHoHbI. *MexaHU3M JIUCCOLMALNK
BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUUeCKOl cBs3u. IlonsaTue
ocreneHu quccoruaniu.* CuilbHbIe U Cl1a0ble JICKTPOIUTHI.
Peakiun noHHOro oOMeHa. YcCiaoBUs MPOTEKAHUS PEaKLUil
HOHHOTO 0OMeHa 110 koHua. [lonHble U cokpamEHHbIe HOHHBIE
XUMHUYECKHE  CBOWCTBA

YpaBHEHUs]  peaklui.

coleii B

KHCJIOT,

OCHOBaHU U CBeTe MpeAcCTaBleHUuil 00
9NIEKTPOIIUTHYECKON iuccoraniy. KauecTBeHHbIE peakiuy Ha
KaTHOHBI M aHHWOHBI: HOHBI XJIOPHA-, OpOMHUA-, HOAMI-,
cynbdar-, KapOoHaT-, CHIMKAT-, hocdar- aHHOHBI; THAPOKCH/I-
HOHBI;
xkenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIINE B

BOJHBIX PacTBOpax.

KaTHOHbI aMMOHMs, Mar”Husd, KajJdblWs, aJTIOMHHHA,

PacKpbIBaTb CMBIC/T U3y4aeMbIX TIOHATHH, @ TAKXKe CMBICJ TEOPUH 3J1IEKTPOJIUTHYECKOH
JIMCCOLMALIMY C OTIOPOH Ha CXEMBL.

O6BACHATDH MPUYUHBI 3JIEKTPOIIPOBOJ-

HOCTH BOJIHBIX PACTBOPOB C IOMOIIBIO lejarora.
CocTaB/IATh YpaBHEHHs JUCCOLUALIMU KHUCJIOT, LieJI04ed U CoJIel, ToJIHbIe U COKPALEHHbIe
HOHHbIe YpaBHEHUsI XUMUYeCKHX PeaKLUi HOHHOr0 06MeHa.

[l1aHMPOBATh U OCYLIECTBIIATh HAa NPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI, IPOBOJUTh
HabJII0/IeHNs, 1eJIaTh BBIBO/bI [10 pe3y/IbTaTaM 3KCIepUMEeHTa [10CJIe IPeiBaPUTEIbHOM
paboThL

Cyie0BaTh paBUJ/IaM 6e30MacHOM paGoThI B J1a60PaTOPUU MPH UCH0JIb30BAHUY XUMUYECKOH
MOCYZABI U 060pYA0BaHMS 0/ KOHTPOJIEM IleJjarora.

[IpOM3BOANUTD BEIYUC/IEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BbicTpanBaTh pa3BépHyThIe MHCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha HHPOpPMALHIO U3
y4eGHHKa U CHPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO UCII0JIb30BATh U3YYEHHbIH MOHSITUHHBIA
amnmnapaTt Kypca XMMHUH M0CJIe TPeBAPUTENbHOTO CTPYKTYPUPOBAHHUS MaTepHaa.

Hcnosib30BaTh MU BINOJHEHUH YYeGHBIX 3aJaHUN U B IPOLIeCce UCCIeL0BaTEIbCKON
JleTeIbHOCTH HayYHO-TIONYJISIPHYIO JINTEPATYPY XUMHUUECKOTO COZI€PXKaHMUsl, CTPABOYHbIe
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JleMoHCcTpanuu

JyieKTpUYecKasi IPOBOJAUMOCTb PACTBOPOB BELIECTB;
JBW)XeHHE UOHOB B 3JIEKTPUYECKOM I10JIE.

OnbITHI, WIIOCTPUPYIOIHE TPU3HAKY TPOTEKAHUS
peakuui HOHHOTO O6MeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

JlabopaTOPHBIN OMBIT:

Peakiuu HOHHOTO 06MEHA B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdata Meu(1l) u wénouyy, kapboHaTa HATpPUs U
COJISTHOU KUCJIOTBI, peaKi[isi HeUTpau3aliui Mexay
TUJPOKCUIOM KaJlUsl U COJITHON KUCJIOTOM.
BbruucsieHus

— 10 ypaBHEHUAM XMMHUYECKUX peaKIui

MaTepHuaJibl, peCypcChbl HHTepHeTa mocJjie KOHCyJibTalluu C neJarorom

Tema 9. OCHOBHBI€E KJIACChI
HeOpraHu4ecKux
CoeIMHEeHU

(114)

Knaccudukaius HeopraHU4eCKUX CoeJTMHEHUH.

Okcuzbl: cocTaB, kJaaccudukanus (*ocHOBHbIe,
KHUCJ0THBIe, aMoTepHbIe, Hecoieobpa3yolie Ha
npuMepe oKcuja yrieposa |l u okenaa asora I1*),
HoMeHKJaTypa *[losrydeHue™ U XuMHUYecKre CBOHCTBA
OKCH/IOB (B3aUMO/IeCTBYE C BOJOH, KUCIOTaMH,
11eJ109aMHu).

OcHoOBaHUS: COCTaB, Kinaccudukanus (1es10491 U
HepacTBOPHUMbIe OCHOBAHMUS), HOMEHKJIAaTypa, U3ndecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOIeCTBHE C OKCHIAMH
HeMeTaJLJIOB, KHCJI0TAMH, COJISIMH), *croco6bl mostydeHus. *
KucnoTsl: coctas, k1accupukanusi, HOMEHKJIATYPa,
dusnyecKre U XMMHUYeCKHe CBOKCTBA (B3aUMOIeCTBHE C
MeTaJ/IJIaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBAHHUSIMU,
COJIIMH Ha IPUMeEPe COJITHOU U CEPHOU KUCIIOT),
*croco6bl mostyyeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Couu (cpeiHME): HOMEHKJIATYPA, CIOCOObI MOJIyYeHUs,
B3aUMO/IeICTBHE COJIel ¢ MeTa/JIaMH, KUCIOTaMH,
11eJI09aMH U COJISIMH.

['eHeTHUYECKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKHUX
coenuHeHUN. ['eHeTH4Yeckue psaabl [loHATHE 06
*aMOTepHBIX TUAPOKCHAAX (Ha MpUMepe IUHKA U
JIIOMUHMUS ): XUMHUYeCKHe CBOMCTBA B3aUMO/IeiCTBHE C
KHCJI0TaMH U LeJI0YaMH, pa3jioKeHHe MPY HarpeBaHUM. *

JAemoHcTpauumn

06pasibl HeOpraHUYEeCKUX BELECTB Pa3JIMYHbIX KJIACCOB.
B3auMogelicTBUE pacTBOpa CEPHOU KHUCJIOTHI C OKCUL0M
menu(Il).
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OrnpeienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSMHEHHH 110 11a0JIoHY.
CocraBiieHHEe CXeM CTPOSHHUST OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX COSTMHEHHI Ha OCHOBE
OIpe/IeIEeHHUSL.

CocrapieHue (popMys OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COCIUHEHHUH U Ha3bIBaHUE X T10
MEXIYHapOJHON U TPUBHAIBHOH HOMEHKIIATYPE C UCIIOIb30BaHUEM ONpPECNICHHS U TaOIHIIbI
PacTBOPUMOCTH.

KraccupuuympoBaHue n3ydaeMblX BELIECTB 10 COCTABY M C80UCMEam ¢ ONOPOH Ha ONpe/ie/IeHH s,
CXEMBbI U TaOJIHIYY PACTBOPHMOCTH.

CocrapieHue TaOIMIbl TCHETHYECKHUX PAIOB U cXeMbl «I eHeTHYecKas B3AMMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX COEIAMHEHUI» M0/l PYKOBOJICTBOM II€Jjarora.

IIporuo3upoBaHie CBOWCTB BEILIECTB HA OCHOBE OOIIMX XUMUYECKHUX CBOMCTB W3yUYEHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPbIM OHH OTHOCSTCS C HCHIOJIB30BaHHEM CXeMbl «[ eHeTH4yecKast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHUI 101 PyKOBOICTBOM II€Jarora.

CocraBiieHIE€ MOJIEKY/ISIPHBIX YPaBHEHUH peakuui, WILTIOCTPUPYIOLINX XUMHYECKUE CBOUCTBA
H3YYEHHBIX KJIACCOB U CHOCOObL NOIYYeHUsA BEILIECTB U3yYEHHBIX KJIACCOB, IPYIII, a TAKKe
MIOATBEPXKJAIOIIMX FeHETHYECKYI0 B3aUMOCBS3b MLy HUIMH, C OIIOPOil Ha BepOaIbHYIO CXeMy B
Ka4yecTBE 3PUTEIBHON OMOPHI.

CocraBiieHre MOJEKY/SPHBIX YPABHEHUI PEaKLUii [0 CXeMaM C IpeIBAPUTENLHBIM 00CYKACHUEM
BBIOOpA pearupyromux BELIeCTB.

BeluncieHre o ypaBHeHUSAM XMMHYECKUX PEeaKLUid KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WK MPOIYKTOB PEAKIUH 110 aIrOPHTMY.

IInaHupoBaHKe U OCYLIECTBIICHUE Ha MPAKTHKE XMMHUYECKOT0 SKCIIEPUMEHTA M HAOJII0ICHHS 11071
PYKOBOJCTBOM YYHTEII.

@dopMyIpoBaHKE BBIBOJIOB 10 PE3Y/IbTaTaM SKCIEPUMEHTA C UCIIOIb30BAaHUEM ONOPHBIX CIIOB.
DopMyTHPOBAHKE C MOMOIIBIO MIEIAr0ra 1 BBITIOIHEHHE MPaBuil 6e30macHoi paboThl B 1abopatopuun
NIPH MCIIOJIB30BAHHN XMMHYECKOM MOCYABI U 000pYI0BaHMSI.

Vcnonbs30BaHKe MPY BBITIOJIHEHUH Y4EOHBIX 33/IlaHUH U B TIPOLIECCE MCCIIEIOBATEIILCKOM ACSTEIbHOCTH
Hay4HO-NOMYJIPHOI JINTEPaTypbl XUMHYECKOTO COJCPIKAHMS, CIIPABOYHBIC MaTepHabl, PECYpPChI
HHrepHera, OCyIeCTBICHHE BEIOOPA M0/ PYKOBOICTBOM HACTABHHUKA.




Peakyusa HeHTpaausanuu. BricTpanBanue pa3BEPHYTHIX MUCEMEHHBIX W YCTHBIX OTBETOB C OMOPOH Ha MH(POPMAIIHIO U3
BriTecHeHuMe ojHOTO MeTaJl/la PYTUM U3 pacTBOpa COJIH. y4eOHMKA U CIIPAaBOYHBIX MAaTEPHAIOB, IPAMOTHOE HCIOIB30BaHNE H3yIEHHOTO MOHSITHIHOTO

IlaﬁopaToprle M npaKTHYeckue pa60Tb| arrapara Kypca XuMHUH € UCII0JIb30BAHHUEM IJIaHa, OIIOPHBIX CJIOB, aJIrOpHUTMa.

JlabopaTOpHbIE ONbITHI:

BsaumopelcTBUe KHUC/IOT C MeTalJIlaMU.

[osryyeHre HePacTBOPUMBIX OCHOBaHHUH.
B3auMogelicTBre HepacTBOPUMBIX OCHOBAHUH €
KHCJ0TaMMU.

PasnoxxeHnue ruapokcuza Meau(ll) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHue 3KCllepMMeHTa/bHBIX 33/la4 110 TEMe
«OCHOBHBIE KJIaCChbl HeOpraHWYeCKUX COeJUHEHUM».

BbluncneHusa
— 10 ypaBHEHUAM XUMHUYECKUX peaKIuit

Paspen 3. Beww,ecTBo 1 XMuMHU4YeCKue peakuum, 44

Tema 10. XMMU4YECKME PEaKLMM. *ToHATHE O CKOPOCTH XMMH4ecKoi peakiun. dakropsr, | PacKpbBarh CMBICII H3Y4aeMBIX NOHATHI  PUMEHATD ST NOHATHS NPH OMHCAHUH CBOHCTB BEILECTB 1

UX NPEBPALLCHUH.

KiaccupuuupoBaTh XUMIUYECKHE PEAKLMHU 110 PAa3INYHBIM MPH3HAKAM.

Y craHaBIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOI PEaKLiy OT Pa3InYHbIX (haKTOPOB MOJ

PYKOBOJCTBOM YYHTEII.

Honste 0  XMMHYECKOM  paBHOBeCHH.  CMEIICHHE [IporHo3MpOBaThH BO3MOXKHOCTH IPOTEKAHMS XMMHUYECKUX IPEBPAILICHHIT B pasTHIHEIX YCIOBHSX TOCIE

XUMHYECKOro paBHOBecHs. DakToOpbl, BIUAIONIME HA | MPEIBAPUTENLHOM PabOTHL.

CKOpPOCTh XMMUYECKOH PEaKIUU U MOJIOKEHUE XMMHUECKOro IPEIENATh OKUCITUTEND U BoccTanoBuTenb B OBP.

CocTaBIsITh 3JIEKTPOHHBIN OallaHC PeaKIyu.

[IpOM3BOAMTD BHIYUCIICHHUS 110 XUMUYECKUM YPaBHEHUSM I10 AITOPUTMY.

BbICTpanuBaTh pa3BEPHYTHIE IMCbMEHHbIEC M YCTHBIE OTBETHI C OLIOPOH Ha HH(OPMALHIO U3 yueOHUKa U

CIIPAaBOYHBIX MAaTEPUAIOB, 'PAMOTHO UCHOJb30BATh U3y4YEHHbIH MOHATUHHBIN anmnapaT Kypca XMMHU

T0CJIe NPE/IBAPUTEIBHOIO CTPYKTYPHPOBAHUS MaTepraa.

Vcnonb30BaTh NPH BHITIOIHEHWH Y4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIIE0BATENBCKOM IeATENbHOCTH

Hay4HO-TIONYJISIPHYIO JIUTEPATYPY XUMHUYECKOTO COACPIKAHMUS, CIPABOYHbBIE MAaTEPHAIIbI, PECYPCHI

MHrepHeTa nociie KOHCYJIBTAIMK C IEeAaroroM.

PacKpbIBaTh CMBICI M3y4aeMbIX ITOHATHIA, a TAKIKE CMBICI TEOPHHU JIEKTPOIUTHYECKOH AUCCOLUALIMH C

OTIOPOM Ha CXEMBI.

DOBSCHATH MPUYHHBI HIIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIIBIO NIEJarora.

CocTaBiiTh ypaBHEHHUs AUCCOLMAIIMK KHCIIOT, IET04Yei U CoNiel, NOJTHBIE U COKPAIIEHHBIC HOHHbIC

YPaBHEHHUSI XUMUYECKHX PEAKIMil HOHHOTO OOMEHa.

[T1aHUPOBATh M OCYIIECTBIIATH HA MPAKTHKE XUMHUYECKNE IKCIIEPUMEHTHI, TIPOBOANTD HAOIIO/ICHHS,

JieJ1aTh BBIBOJIBI 10 Pe3y/IbTaTaM SKCIepPUMEHTa I0CIIe NPeJBapUTEILHON paboThI.

CnenoBats npaBuaM 6e30macHON paboTHI B 1a00paTOpPHH MIPU UCTIONH30BAHAN XUMUYECKON TTOCYIbI 1
000py10BaHHs MO/ KOHTPOJIEM TIEarora.

[TpOM3BOMTH BHIYUCIICHUS 110 XUMHYECKUM YPAaBHCHUSIM.

OcHoBHble 3aKOHOMepHOCTH BJIMSIIONINE Ha CKOPOCTh XMMHUYECKOM peakimu. [ToHsTHE O
XMMU4ECKUX peakumii (44) FOMOTEHHBIX M TE€TePOreHHBIX peakuusx. IloHsarue o6
0OpaTUMBIX M HEOOPATHMbBIX ~XHUMHYECKUX —PEAKLHSIX.

paBHoBecusi. Kiaccudukarms XMMHYECKHX pEakiHd 10
pa3HbIM OCHOBAHUSIM.*
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BeIcTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE M YCTHBIE OTBETHI C OIOPOil Ha HH(OpMAIHIo U3 yaeOHUKA U
CIIPAaBOYHBIX MaTEPHATIOB, TPAMOTHO HCIIOIB30BaTh N3YUCHHBIH MOHATHHHEIH ammapar Kypca XHMUH
OCJIe TIPEIBApUTEIILHOIO CTPYKTYPHUPOBAHUS MaTepraa.

Hcrionp30BaTh MpH BHITTOTHEHUH YI€OHBIX 33/IaHUH U B IIPOLIECCE HCCIIEI0BATENLCKON IESITEIEHOCTH
HayIHO-TIOIYJISIPHYIO JIUTEPAaTypy XUMHIECKOTO COZIep KaHHs, CIPABOYHBIE MaTepHAIIbI, pECypCh
WHTepHera mocie KOHCYABTAINH C T1e1aroroM

9 KUIIACC

(2 4 B HEHETIO, BCETO 68 )

MpumepHble TemMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni,

W KO/INYECTBO YacoB, OTBOANUMOE
Ha UX U3yyeHue

OcHOBHOE coaepKaHue

OCHOBHble BUADbI AeATeNbHOCTU
obyuatowmxca

Paspen 1. BemecTBo 1 xuMu4ieckue peakuum (104)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kyacca

(104)

[Nepuomaeckuii 3akon. Ileproandeckas cucreMa XUMHIECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB XUMHUYECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBIHNSI U HX
COEIIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM JJIEMEHTOB B
TIEPUOIITIECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Knaccndukaryst 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOoIHas U TPUBHAJBHAs). XHMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIINXCS K Pa3IMYHBIM Kiaccam
HEOpraHMYEeCKNX coeMHeHNH. [ eHeTndaecKas cBs3b
HEOpraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BU/BI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTMYECKIX PENIETOK. *3aBHCHMOCTh CBOICTB BEIIECTB
OT UX CTPOCHUS. ™

XMMHUECKUE peakIiy. KIacCU(PHUKAIN XUMUUECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOIUTHYECKOH AUCCONUALIIH

JleMoHCcTpanuu

1. Moze/11 KpUCTalJIMYeCKUX PelIETOK HeOpraHU4eCcKUx
BellleCTB.

2. KopotkornepruozaHas 1 JUIMHHONIEPHOAHAs. ()OPMBI
Iepuonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTuyeckas padora Ne§8 «Peakiun HOHHOTO OOMEHa)
[pakTuyeckas padora Ne 9 «KadecTBeHHbIE peaKI[Mi HA HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «DIeKTpONIUTHIECKask AUCCOLUALINS)

XapakTepu30BaTb XUMHUYECKUE 3JIEMEHTHI IIEPBBIX TPEX MEPUO/I0B, KAJUS U KaJIbI[Hs 110 UX
noJsioxkeHuIo B [leproauueckoii cucreme /. U. MeHiesieeBa ¢ oriopoii Ha aJrOPUTM.

KnaccudunupoBaTh U Ha3bIBaThb HEOPraHUYECKHE BellleCTBa U3y4YeHHBIX KJIAaCCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJIacCOB, MOATBEPKAATh
CBOMCTBa NpUMeEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKIUi C OMOPOH Ha CXeMy.

OnpeaensiTh BUA XUMUYECKOM CBSI3U U TUI KPHUCTAIJIMYECKOU PEIIETKY BELECTBA C ONOPOH Ha
CXeMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 1OCJIe PeIBaApUTETbLHOTO
pas6opa.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C OIOPOM Ha
vH}OpMaIHIo U3 yYeOHUKA U CIIPAaBOYHbBIX MaTEPHUAJ/IOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIN
NOHATUHHBIN aNnapaT Kypca XUMHUU.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUH U B Tpollecce HCclel0BaTeIbCKON
AeATeJIbHOCTH HayYHO-TONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro COZlepyKaHud, ClipaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOJACTBOM IeJiarora.

paCKpBIBaTB CMBICJT TEOpUU SHCKTpOHHTquCKOﬁ JUCCOLIMaIU. O6’BHCHHTB TNIPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBisTh ypaBHEHHUs AUCCOLMALIMH KHCIIOT U LIEJIOYEH, MOMHBIC U COKPAIIICHHBIC XUMHUUYECKUE

YpaBHEHUSA XUMHUYCCKUX peaKuI/n‘/i HOHHOTO OOMEHa.

Paszgen 3. HemeTtasibl

U UX coeAuHeHUA (24 1)

Tema 3. O61asa
XapaKTepuCTHKa
XUMHUYECKHUX 371eMeHTOB VIIA-
rpynnsl. ['ajioreHb1

(44)

0611as xapaKTepHUCTHKa rajoreHoB. 0CO6eHHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJ1s1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nYecKre CBOMCTBA
NPOCTHIX BELIEeCTB — rajJloreHoB. XMMHUYeCKHe CBOMCTBA HA
npuMepe xJ0pa (B3auMoAeHCTBYE C MeTalJIaMH,
HeMeTaJlJIaMH - BOJJOPO/IOM U KHCJIOPO/IOM, *1iesiouaMu’™).
XnopoBogopos. CosisiHasA KUC/I0Ta, XUMUYeCKHe CBOMCTBA,
*nosyyeHre*, npuMeHeHHe. KayecTBeHHbIe peakIIUK Ha
raJoreHu/i-uoHsbl */ledcTBHE XJI0pa U XJIOPOBOZOPOJA Ha
opraHu3M yeJioBeka.* BaxxHeH1e XJI0pUABI U UX

OG6'BACHATD 0611[Mie 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U MX COeIMHEHUH B
npeJieiax MasbIx IEPUOJIOB U IJIABHBIX oArpynn [leprosuieckoi CUCTEMbI XUMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB C UCII0JIb30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMHUUYECKIE CBOMCTBA MPOCTHIX BEI|eCTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0KHBIX BeleCTB (XJIOPOBOLOPOJA, XJI0PHA HATPHs), CHOCOGBI UX
[OJIy4€HUs], TPUMeHeHHe ¥ 3HaYeHMe B IPUPO/iEe U KU3HH YeJIOBeKa 1ocJIe
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsiTh raJoreHUA-UOHBI B PACTBOPE C HUCI0JIb30BaHUEM Ta6JIHIbl "XapaKTepHble
peakI My Ha aHUOHBI .

[11aHUPOBATh U OCYLIECTBJISITh HA TPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0JeHHs, [ie/IaTh BBIBO/bI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTA MOCJie TpeiBapUTEIbHOM
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HaxoXx/JeHue B Iprupoje.

JeMoHCcTpanuu

BI/IAEOMaTepI/laJ'IbI: raJjioreHbl U UX COeJUHEHHU.
06pa3sibl XJI0PUIOB.

JlaGopaTopHble U IPAaKTUYEeCKHEe PaGOThI
JlabopaTOPHBIN OMBIT:

Pacno3naBaHue XJIOpUJA-UOHOB.

paboThL.

CsieoBaTh MpaBUIaM 6e30MacHON paGoThI B 1aGOPATOPUH IIPH UCIOIb30BAHUH XUMUYECKO
H0CYy /bl ¥ 000PY/10BaHMUS 110/, PYKOBO/JICTBOM I1€/Jarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HA MHGOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCI0/Ib30BATh U3yYEHHbIN NOHATUHHBIH
annapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITeIbHOCTH Hay4HO-IONYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZlepXKaHUsl, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

Tema 4. O6mas
XapaKTepHuCTUKaA
XMMHYECKHX 371IeMeHTOB VIA-
rpynnsl. Cepa 1 eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
Oco6eHHOCTH CTPOEeHUsI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJ/151 HUX CTelleHU OKUcaeHus1. CTpoeHHe U
dusnyecKkre CBONUCTBA MPOCThIX BeIleCTB — KUCJI0PoJa U
cephlL

AnnoTponHbie MogUpUKAIUU KUCJ0PO/IA U CEPBI.
XuMHyecKkre CBOHUCTBA cepbl. CEpOBOIOPO/I, CTPOEHHE,
dusnyecKkue U XMMUYecKre cBoHcTBa (KUCIO0THbIE U
BOCCTAHOBHUTeJIbHBIE). OKCHAbI Cepbl KaK peJiCTaBUTeNN
KHUCJIOTHBIX OKCUZ,0B. CepHast KUC/10Ta, PUsndeckue

Y XUMUYecKre cBoMcTBa (061ye Kak mpeJCcTaBUTeIs
KJ1acca KUCJIOT U cneruduyeckue), MpruMeHeHUe.
CepHucTas KUCJI0TA.

*XMMHYecKue peaKkl 1y, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO C110c06a MoJIy4eHUsI CEPHON KUCJIOTHL*
CoJ/1v cepHOM KUCJIOTHI, KaueCTBEHHAs peaKlius Ha
cynbdaT-HOoH.

HaxoxeHue cepbl U e€ coeJHEHU B IpUPO/eE.
*XuUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpe/ibl
coeJJMHEHUSAMU cephbl (KUCIOTHBIE A0XK/H, 3arps3HeHHUe
BO3/lyXa ¥ BOZ0EMOB), CIIOCO6BI €ro NpejoTBpaleHus.*

JeMOHCcTpauuu

Kosneknuu (BuZieoMaTepurasibl): cepa ¥ eé coeJMHeHUSI.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEeHTPUPOBAHHOU CEPHON KUCJIOTBHI.

JlaGopaTopHble U NpaKTU4YecKHe paGoThl
JlabopaTOpHbIE OMBITHI:

O6HapyxeHUe CyJIb(aT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIMHKOM. BhIuMcC/IeHus

10 YpaBHEHHUAM XUMHUYECKUX PeaKLUH;

OGBACHATD 001ME 32aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JiIeMeHTOB VIA-rpynnsl U UxX
COeJMHEHUH
C y4ETOM CTPOEHHsI X aTOMOB C OITOpoi Ha cxeMy "M3MeHeHHe paZiuycoB B MOArpynmnax".
XapakTepusoBaTh pU3UUECKHe
Y XMMH4YeCcKHe CBOMCTBA IPOCTOro BelleCTBa cephl U eé coeJUHEHUH (CepoBOj0OpO/a, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbPaTOB), CIOCOOBI UX MOTYyYeHUs, IPUMeHeHe U 3HaueH e
B IIPUPO/Ie U )KU3HU YeJsI0BeKa C OIOPO Ha CXeEMY U IJIaH.

OnpezensiTb HaJN4YHe Cy/IbdaT-HOHOB B pacTBODE.

OO BACHATD CYyIHOCTb 3KOJIOTHYeCKHUX NTp06JieM, CBI3aHHBIX C TepepaboTKON coeJUHEHUH cephl
1ocJjie CTpyKTYpHUPOBaHUA MaTepHasa.

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKE XUMHUYECKHe IKCIIepUMEHThI, TPOBOAUTD
HabJI10/leHus, Jie/1aTh BbIBO/ bl 10 pe3yJibTaTaM IKCIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NTPU UCII0JIb30BAHUY XUMAYECKOH
1ocy/ibl M1 060py/J0BaHMA 0/] pYKOBO/JCTBOM IleJjarora.

[Ipor3BOAUTH BBIYMCIEHHUA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH TeKCThI y4e6HHKa, CIpaBOYHbIe
MaTepuaJbl ([leproaudeckyto cucTeMy XUMUYeCKUX 371eMeHTOB /Jl. . MeHiesieeBa, Tabuny
PacTBOPHUMOCTU KHCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUI PAJL HAllpSAKEHUHN
MeTaJlJIoB).

Hcnosib30BaTh NpH BBINOJHEHUH y4e6-

HBIX 33/JaHUH U B IIPOLieCCe UCC/IeJOBATEIbCKOM e Te/IbHOCTH HAyYHO-IIONYJIPHYIO JINTEPATYPY

XHMHUYECKOr0 COiepXKaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchbl IHTepHeTa

10CJ1e KOHCYJIbTAIMH C IeZJaroroM
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Tema 5. O61aa
XapaKTepUCTUKaA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpynnsl. A30T, pocPop u ux
coeAUHEHMs

(74)

00611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsl.
OCco6GeHHOCTH CTPOEHUSI aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE /111 HUX CTENIEHU OKUC/IeHUS.

A3soT, pacnpocTpaHeHue B NpUpoje, usnyeckre u
XUMHU4YecKre CBOMCTBa (B3aMMoiefCTBYe C MeTa/l/IaMU U
HeMeTaJlJIaMH - KHCJI0POZOM U BoZopooM). Kpyroeopor
a3oTa B [IPUPOJE.

AmMmuak, ero ¢pu3nUecKre U XUMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
*nosiyyeHue* u npuMeHeHue. CoJiu aMMOHUS, UX
dusuveckue U XMMUYECKHE CBOMCTBA (pasJioxeHue,
B3aUMO/IEMCTBHE CO 1[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHas peaklysi HA HOHbI aMMOHUS.

A30THas KMCJI0Ta, eé GU3nyecKre U XUMUYeCKHe CBOHUCTBA
(ob11ue kak NpeACcTaBUTes KJacca KUCJIOT U
cnenuduyeckue). A3oTucTas kucaoTa. Mcnosb3oBaHue
HUTPATOB U CoJIeEM aMMOHMUA B KayecTBe MHWHePpaJIbHbIX
yZA0OpeHuH.

*XuUMHYecKoe 3arpsisHeHNe OKpYKalollel cpe/ibl
coeJJMHEHUSAMH a30Ta (KUCJIOTHbIE JOX /Y, 3arpsA3HeHUe
BO3/yXa, I0YBbI U BOJ0EMOB).*

docdop, *amnorponHsie Mogubukanuu pochopa*,
dusnyecKre U XMMHUYeCKHe CBOKCTBa (B3aUMOeHCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJlaMH, *KOHLIeHTPUPOBaHHOM
a30THOH U CEpHOU KHUCJI0TaMu).*

Okcup docdopa(V) u docdopHas kuciora, pusnieckue U
XMMH4YeCKHe CBOMCTBa, nosydeHue. KadyecTBeHHas
peakuus Ha pochaT-HOHBL

HUcnonb3oBanue ¢pocdaToB B KauecTBe MUHEPAJIBHBIX
yZ06peHUH. 3arpsa3HeHNe IPUPOHBIX BOLOEMOB
docdatamu. [leMOHCTpanuu

Kosneknuu: docdop u ux coeguHeHUs.
B3auMogelicTBHe KOHLEHTPUPOBAaHHONW a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble U NpaKTU4YecKHe paGoThl
JlabopaTopHbIE ONBITHI:

1. BsaumMogencTBHE coJlell aMMOHHUS C IIEIOYbIO.

2. O3HaKOMJIeHHE € 06pa3IaMu a30THBIX U GOCHPOPHBIX
yA0GpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMUCTB.

Buruuciaenus

OGBbACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB VA-Ipynibl U UX
COeJJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJIel aMMOHHUS1, a30THOH KUCJIOThI, HUTPATOB, OKCU/A
docdopa(V) u pochopHoit Kuca0ThI, GpochaToB), CIOCOOLI UX OJIYUYEHHs], IPUMEHEHHE U
3HaYeHUe B IPUPOJE U XU3HHU YeJIOBEKA C UCTIOIb30BAHHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM TAGJIHLbI
"XapakTepHble peaKI[M{ Ha KATHOHBI U aHUOHBI".

OGBACHATD CYLIHOCTh IKOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAXOXKAEHHEM COeIMHEHUN
asoTta u pocdopa B OKpyKaroliel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0IeHUS, /1eJIaTh BbIBO/IbI 10 pe3yJIbTaTaM 3KCIIepU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOHN
nocy/bl U 060py/J0BaHUS.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPaBHEHUAM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJibl (epruoJU4ecKyI0 CUCTEMY XUMHUYeCKUX 3/1eMeHTOoB /l. M. MeHiesieeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BINOJTHEHUH yUeOHBIX 33/JaHUH U B Tpoliecce UCCie0BaTeIbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOr0 COZlepXKaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl UHTepHeTa 1ocJie KOHCY/IbTaluu C 1e]aroroM
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— I10 YPAaBHEHUAM XUMHUYECKUX pea}cum?l

Tema 6. 0611asA XapaKTepuc-
THKAa XHMHU4YE€CKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj 1 KpeMHUH U UX
coeJUHEeHUsA

(84)

Yraepon, assioTponHble Mogudukanuu (rpadpuT, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3nvecKre U XMUMUYECKHe
cBoiicTBa. Axcop6uust. Kpyrosopor yryieposia B npupo/e.
Okcuzbl yraepoja, ux Gusuveckre U XMMUYeCKHe
CBOMCTBA (B3aUMO/eHCTBUE C MeTa/lJlaMU, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHON a30THOM U CEPHOM KUCI0TaMU)*,
UX JIeUCTBUE HA KHUBbIE OPraHU3MBbI, *nojiyyeHne™

Y IpUMeHeHue. ¥*IK0I0THnYeCcKre TPOGJIEMBI, CBSI3aHHBIE C
okcugoM yriepoja(lV); runoresa rsi06ajbHOT0O
MOTeMJIEHUS KJMMaTa; TapHUKOBbINA 3ddeKT.*

YroJsibHas KMCI0Ta U €€ coJid, ux Grusndeckue U
XUMHUYeCKHe CBOﬁCTBa, nosy4veHue U ipuMeHeHHe.
KauecTBeHHas peakiiusi Ha KapOOHAT-UOHBL
*Wcnosib30BaHUe Kap6OHATOB B GbITY, MEJJUIIUHE,
MPOMBILIJIEHHOCTH, CEJIbCKOM X03s1iCTBe.*

KpemHui, ero pusudeckue 1 XuMHuiecKkre cCBONUCTBA (Ha
NprMepe B3aUMO/JIeHCTBUSA C MeTa/lIAMH U HEMeTaJlJlaMu),
*1oJiyyeHUe U IpYMeHeHHe B 3JIEKTPOHUKe.*
*CoeJMHeHUs KpeMHHUA B Iipupoe. 061ue
npejcTaBieHus 06 okcue kpeMHus(IV) u kpeMHHeBoO#
kucaoTe. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJUIIMHe, IPOMBIILJIEHHOCTH. Baxc-Heline
CTpOHMTEJIbHbIE MaTepHaJIbl: KEpaMHKa, CTEKJIO, [IleMEHT,
6eToH, xKeJsie3060eToH. [Ipo6yieMbl 6e30macHOro
WCI0JIb30BaHUSA CTPOUTEIbHBIX MaTepHaJIoB B
MOBCEJHEBHOM XXHU3HU.* /leMOHCTpauyMu

Moge1 KpUCTaIM4eCKUX PeLIETOK a/iMasa, rpaduTa,
MoJeKy/1bl GysepeHa.

Apncopbiiusi pacTBOPEHHBIX BEI|eCTB aKTHBUPOBAHHBIM
yraém. [IpotuBoras.

BujeomaTtepuraJibl: CHJIMKaTHAs IPOMBILJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4eCKUX BeIeCTB.
JlaGopaTopHble U NpaKTU4YecKHe paGoThl
JlaGopaTopHbI# onbIT: KauecTBeHHast peakmys Ha
KapOoHaT-HoH. [IpakTHYecKkue paboThI:

Ne 11. [losiyyeHue yrjeKUCJI0ro ra3a u U3y4eHue ero
CBOWCTB.

Ne 12. PemreHre skciepuMeHTa/lbHBIX 337a4 10 TeMe
«HeMeTasib».

BbIuMC/I€HHA 110 YpaBHEHUSAM XUMHYECKUX PEaKLUH
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OGBACHATD 0O1ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3J1IeMeHTOB [VA-rpynnbl 1 ux
COeJJMHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB YI/IEPOa U
KPEMHUS U UX COeJUHEHUH (OKCUOB yTJIePO/a, yroJbHOM KUCI0ThI, Kap6boHATOB, OKCH/A
KPEMHHUs, KPDEMHHUEBOM KUCJIOTbI, CHJIMKATOB), CHOCOObI UX NOJIyY€eHHUs], IPUMEHEHHE
Y 3HaU€eHMe B IPUPO/IE U XKU3HU YeJI0BEKa.

OnpeieiiTh KAPOOHAT- U CUJIMKAT-

VOHBI B PaCTBOPE.

OGBACHATD CYLIHOCTb 3KOJIOTMUYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XK/EHUEM YTJIEKUCJIOTO0 ra3a
B OKpYKalolleH cpejie.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,

[IpoBoAuTE Ha6JII0A€HUS, Jie/1aTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa [ocJie
npe/IBapUTeTbHON pabOThI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B TaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHUYECKOH
1ocy/bl MU 060py/J0BaHUS.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX BaAaHI/lﬁ TEeKCThbI y'-le61-m}<a, ClIpaBO4YHbIE
MaTtepuassl ([lepuognyeckyro cucTeMy XMMUYecKuX 3jieMeHTOB /l. Y. MeH/iesieeBa, TabiuLy
PacTBOPHMOCTH KHCJIOT, OCHOBAaHUH U COJIeH B BOJE, 3JIEKTPOXUMHUYECKUH psifi HAapsDKeHUH
MeTaJIJIOB) M0C/le KOHCY/IbTAalMH C 1eIaroroM.

HWcnosib30BaTh NpU BINOJTHEHUH yue6GHbBIX 33/IaHUH U B ITpoliecce UCCaeL0BaTeIbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTepaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa




Pazpen 2. MeTasutbl 4 MX coeguHeHust (20 u)

Tema 7. O61e cBOMCTBa
MEeTa/JIOB
(49)

061as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MEeTaJIJIOB HA OCHOBAHUH UX MOJIOXKEHUS B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

1. . MeHnpenieeBa U cTpoeHus1 aToMoB. CTpoeHHe
MeTaJlJI0B. MeTa/linyecKas CBsI3b U MeTaJlJInyecKasi
KpUCTa/INYeCKas peliéTKa. JeKTPOXUMHUYECKUH Psi/
HanpsDkeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBa MeTaJIJIOB (B3aUMO/ieeUICTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMHU). *061111e crioco6bl MoJIydeHUs
MeTaJlJIoB.*

*TIoHATHE 0 KOPPO3UU METAJJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT Koppo3uu. CIIaBhl (CTaslb, YYTYH,
JII0pa/IIOMUHUH, 6pOH3a), UX IPUMeHEeHHe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3lilaMU MeTaJlJIOB U CIJIABOB, UX
$U3NYeCKUMU CBOHCTBAMU.

Moge/i1 KpUCTa/INYeCKUX PeIéTOK MeTaJlJIOB.
BujeomMaTepuasibl: KOppo3us MeTa/JIOB.

JlaGopaTopHble U NpaKTU4YeCcKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB MeTaJ/IJIOB.
3aBUCHMOCTb CKOPOCTH peaKL MU MeTaJljla C KUCJIOTOU OT
NpUPO/bl MeTaslla.

Boeruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIUi.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSATb 3TH NOHATUSA IPU ONIMCAaHUU CBOWCTB
BellleCTB Y UX peBpalleHuH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B USMEHEHHUH CBOMCTB 3/IeMeHTOB-MeTaJIJIOB U UX
COeIUHEHUH C y4ETOM CTPOEHMUS UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE MeTaJJIOB, 0611He pHU3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepH30BaThb 001 1e COcOObI OJyYeHUsl MeTalJI0B 0C/Ie CTPYKTYPHUPOBAaHUA
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

[Ipou3BOAUTE BBIYUCAEHUS 110 XUMUYECKUM YpaBHEHUSIM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IGGHbIX BaAaHI/lﬁ TEeKCThbI y'-le6H1/n<a, ClIpaBO4YHbIE
MaTepuaJbl (I[lepuosruyeckyro cucTeMy XMMHUYeCcKUX 3/1eMeHToB /l. . MenpenieeBa, Tab1uLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJi HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUe6OHbIX 33/JaHUH U B Tpoliecce Hccael0BaTebCKOM
AeATeJbHOCTH HAY4YHO-ITONMYJIAPHYIO JINTEPATYPy XUMHUYECKOI'0 COAePKaHUA, ClIpaBOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa IocJie npe/iBapUTebHON KOHCY/IbTall MU C IelaroroM

Tema 8. BaxkHelmue
MeTaJIbl U UX COeJUHEeHHU
(164)

lllesiounble MeTasbl [losnoxenue B [lepuoguyeckoit
CUCTeMe XUMHYeCKUX 3/ieMeHTOB /I. K. MeHe1eeBa,
cTpoeHHe aToMOB. HaxoxxieHue B mpupo/e.
dusnyeckure U XMMUYeCKHe CBONCTBA (Ha mpuMepe

HAaTpud U KaJ'II/Iﬂ). OKCI/I,CLbI U TUAPOKCHUABI HATPUA U KaJIHU.

[IprMeHeHMe LIeT0YHBIX METAJJIOB U UX COEJUHEHUH.
[Ile1ouHO3eMeIbHBIE MeTaJL/Ibl MATHUH U KaJIbI[UH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMUYeCcKUX 37eMeHTOB /I. U. MeHeieeBa. HaxoxaeHue B
npupoge. Pusnyeckre U XMMHUYeCKHe CBONHCTBA.
BaxkHeiimve coejuHeHust Kaabuus (OKCUJI, TUAPOKCUS,
coun). *)KécTKocTb BOABI U CIOCOOBI €€ ycTpaHeHusL. ™

OGBACHATD 06LIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METaJVIOB B IPYIIax U
HX COeIMHEHHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepH30BaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIOB U UX
coeJMHeHUH (OKCHJOB, THAPOKCHJIOB, COJIEH) C ONIOPOI Ha CXeMY, CIOCOGHI UX MOJIyYeHHs],
IpHUMeHeHUe U 3HaYeHH e B IPUPO/ie U XKU3HU YeJIOBEKa.

Pacrno3HaBaTh ¢ TOMOLIBIO KaUeCTBEHHbBIX PEAKIM HOHbI META/IJIOB (MarHusi, aJJlOMUHUS, [IUHKA,
»KeJie3a, Me/Il) € UCTI0JIb30BaHKEM TabJIHIIbI "XapaKTepHble PeaKIjui Ha KATHOHBI' .

[11aHUPOBATh U OCYLIECTBJISATh HA MPAKTHUKE XUMUYECKHe SKCIIEpUMEHThI, IPOBOAUTh
Ha6JII0IeHHs], [ieJIaTh BBIBOJbI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

CsieoBaTh MpaBUIaM 6e30MacHON paboThI B 1aGOPATOPUH P HUCIOIb30BAHUH XUMUYECKOH
HOCY/bl ¥ 060PYJOBaHYS.

[IpOM3BOAUTD BEIYUC/IEHHUS 10 XUMUYECKUM YPaBHEHUSIM.
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Anromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupozie. Pusnyeckue u
XUMHU4YecKre cBoHcTBa. AMPOTepHble CBONCTBA OKCHA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cucremMe
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHre
atoMa. HaxoxeHue B npupozie. Pusnueckue u
XUMHU4Yeckre cBoHcTBa. OKCH/BI, THAPOKCH/IBI U COTH
*kesesa(ll)

u xkeJse3a(lll): coctas, cBOMCTBA U noy4eHue.

JleMoHCcTpanuu

BsaumogeiicTBue HaTpusI € BOJOU.

OkpalllBaHUe NJIaMeHU HOHAMU HaTpHUS U KaJlus.
OkpallrBaHUe NJaMeHd HOHAMHU KaJbLUsl.
B3auMoieiicTBUE OKCH/IA KaJbITHs C BOJOM.
BuseomaTepuaJibl: TopeHHe eJie3a B KUCI0PO/ie U XJIope.

JlabopaTOpHBI€e ¥ NPAKTU4YeCKHUe PaGOThI
JlabopaTOpHBIE OMBITHI:

O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMboTepHbIe cCBONCTBA 'HPOKCHA AJTIOMHUHUS.
KadecTBeHHbIe peaKl|M{ Ha MOHBI KeJle3a.

JKécTtkocTb BOAbI M METO/BI €€ yCTPaHEeHHUS.
[IpakTHYeckye paboThI:

Ne 10. Pemrenue skcneprMeHTa/IbHBIX 337124 110 TeMe
«MeTanabm».

Boeruucienus
10 YpaBHEHUSIM XUMHUYECKUX PeaKui

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HUHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BaTh U3yYEHHbIH NOHATUHHBIH
anmapar Kypca XUMHH.

Hcnosib30BaTh NPH BBINOJHEHUH Y4e6HBIX 33JaHUH U B IIPOLIECCE UCC/IEI0BATEIbCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MartepuaJibl, pecypcbl UHTepHeTa

Pasgen 3. MNepBoHayanbHble XMMKY

ecKue noHATUA 0b OpraHn4yecKkux sewecrsax, 104

Tema 9. MNepBOHaYanbHble
XMMUYeCcKne NoHATUA 06
OpraHNYecKunx BelLecTBax

O6mue mnpejcTaBieHUsT 06 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI  OpraHWYeCKHUX  COeJUHEHUH  yrjepoJa.
[lepBoHaYa/bHbIe MOHATHS 06 OpPraHUYeCKHX BEIIECTBax
KaK O COeJJUHEHUsIX yrJjepoJa (MeTaH, 3TaH, 3THJIEH,
aleTUJIEeH, 3TaHOJ, TJIMLUEPHH, YKCyCcHasi KHCI0Ta). *¥Ux
coctaB W xuMuyeckoe cTpoenue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHATHE 0 6HOJOTUYECKH
BaXKHBIX BelleCTBaX: jKMpaX, 6esiKaX, yrJaeBoJax — W HX
poJM B JKHM3HU dYesioBeKa. *MaTepuasibHOE €JUHCTBO

O6BbACHATH NPUYMHBI MHOT006Pa3Hs BelleCTB, HIIOCTPUPOBATh B3aUMOCBA3b
HeopraHW4ecKHUX COeIMHEHUH yrepoJja ¥ OpraHu4yeCcKHUX BellecTB 110/, PyKOBO/CTBOM
yUUTeIS.

O6BbACHATD YCJI0BUS 6€30MaCHOT0 UCI0JIb30BAHHSA BELECTB U XUMUYECKHUX PeaKIUi B GBITY.

XapakTepu3oBaTh POJIb XUMHUU B Pa3JIMYHbIX Chepax AessTeJbHOCTH JII0eH, OCHOBHbIE
BellleCTBa U MaTepHaJIbl, IPUMeHsieMble B XKM3HU COBPEMEHHOTO YeI0BeKa.
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OpraHUYeCKUX U HEOPraHUYECKUX COeJUHEHUN.*
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPUPOAHBIN ras, HepTh), NPOAYKTHI UX TepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

Paspen 4. O6o0menne Marepuaia o Kypcy «Heoprannaeckas Xumusi» (4 1)

Tema 10. XvMus 1 OKpyKarommas
cpena, lu

HoBble MaTepuasibl U TeXHOJIOTUU. BeljecTBa u
MaTepuaJibl B IOBCeIHEBHOM H3HU YesioBeKa. XUMHUS U
310poBbe. BesonacHoe ucnosib30BaHNe BelLeCTB

Y XMMHYeCKHUX peaKl i B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTH. XUMUYEeCKoe
3arpsisHeHUe OKpy»KaloleH cpe/ibl (pe/iebHO
JlonycThMas KoHueHTpanus Beiects — [1/1K).

Posib XMMUM B pellleHUH 3K0JIOTHYEeCKUX TP06JIeM

060611eHre MaTepUasa o
Kypcy «Heopranuyeckas
XUMHUA», 34

0606111eHNe U CUCTeMaTHU3aL U 10 Kypcy
«Heoprannyeckas xumus»

XapaKkTepu30BaTh POJIb XUMHH B pa3/IMYHBIX chepax JiesaTeJbHOCTH JItoJiel, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATD yC/I0BUs1 6€30MaCHOI0 UCI0/Ib30BaHHs BEI|ECTB U XUMHUYECKUX peaKL Ui B ObITY

AHanu3MpoBaTh U KPUTHYECKH OLleHUBAThb MHQOPMAIHIO O BJAUSHUU TPOMbILIJIEHHOCTH,
CeJIbCKOr0 X034MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHHE OKpY»Xalollel cpe/ibl.

YMeTb 0Ka3bIBaTh MEPBYI0 OMOILb IPU XUMHUYECKHUX 0’)KOTaX U OTPABJIEHUSIX.

[IprHUMaTh y4acTHe B 06CYK/IeHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMYecKol HalpaBJeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO O3UIIUIO0 IO TPo6JieMe U NTpe/jiaraTb BO3MOXKHbIE Ny TH eé
peleHUsIC oNOpoi Ha HHQOpMaIHI0 U3 YieOHHUKA U CTIPAaBOYHbIe MaTepHaJIbl, PeCYPCHI
WuTepHeTa

[Ipu paspaboTke paboyei

nporpaMmbl B TE€MATHUYE€CKOM IIJIAHUPOBAHHWH [JOJIXKHbI OBbITb y49T€eHbl BO3MOXHOCTH HCII0JIb3OBAHUA 3JIEKTPOHHBIX (I.U/I(i)pOBbIX)

06paSOBaTeJ’[beIX pecypcCoB, ABJIAIOIIUXCA y‘{e6HO-MeTO,£[I/I‘{eCKI/IMI/I MaTepHaJlaMHru (My.f[bTPIMeL[PIIZHbIe MNporpaMmbl, 3JIEKTPOHHbIE y‘{E6HI/IKI/I W 3aJd9HHKH, 3JIEKTPOHHbIE
6I/I6J'[I/IOTeKI/I, BUPTYyaJIbHbIE na6opaTopm1, HUIrpoBbI€ NMpPOrpaMmbl, KOJIJIEKIIUH L[I/Id)pOBbIX 06paBOBaTeJ’IbeIX peCprOB), HCIIOJIb3YyEMbIMHU IJIA O6y‘{eHI/IH W BOCIIMTAaHHUA
Pa3JIMYHBIX Py MoJIb30BaTeJIeH, npeacraBjeHHbIMHA B 3JIEKTPOHHOM (LII/I(l)pOBOM) BH/J€E U peaJIM3YIOIUMU JUJAKTHIEeCKHEe BO3MOXXHOCTH HUKT, cogeprKaHrue KOTOPbIX
COOTBETCTBYET 3aKOHOJATEJIbCTBY 00 O6pa30BaHI/II/I.
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