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[HOACHUTEJIbHAA 3AIINCKA

®enepanpHas pabodas 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 — OI'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 OOIIIETO
oOpazoBaHusi MO YyuyeOHOMY TpeaAMeTy «Xumusi», DeaepanbHOM MPOrpaMMbl
BOCIIUTAHUSA, C YYETOM paclpeleleHHbIX IO KJaccaM MpOBEpsSEMbIX TpeOOBaHUM K
pesyabpraram ocBoeHus: DenepanbHON alanTUPOBAaHHOW 00pa3oBaTeIbHONW MPOrPaMMBbI
OCHOBHOro oOmIero o0pa3oBaHUs I OOYyYarolIUXCs C 3aJeP>KKOM MCHUXUYECKOTO
pa3BUTHS W DJIEMEHTOB  COJEP)KAHMs, TNPEICTAaBICHHBIX B  YHHUBEPCAIBHOM
koaudukarope no xumMuu, KoHmenmuu npemnogaBaHusi yueOHoro npeamera «XuUMHUsI» B
oOpa3oBarenbHbIX opranuzanusx P®, peanusyronmx oCHOBHbIE 00111€00pa3oBaTeIbHbIe
IPOTrpaMMBI.

[Iporpamma o xumuu pazpaboTaHa ¢ LENIbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU pabouell MporpaMmsl 1o yueOHOMY IIPEIMETY.

VYyeOubiii  mpeameT — «XHUMHS» ~ BXOJUT B MNpEAMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUs
XUMHS KaK Y4eOHBIN MpeMEeT 3aHUMAET BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMHUpOBaHUM HAyYHOM KapTHHBI MHpA, CO3JaHUM OCHOBBI XUMHUUYECKUX 3HAHHIM,
HEOOXOJUMBIX [l TIOBCEAHEBHOM >KM3HU, HABBIKOB 3JJ0POBOTO W 0OE€30MaCHOrO s
YyelloBeKa W OKpYy)Kalolled ero cpenbl oOpas3a »KU3HHM, a Takke B BOCIHTAHUU
AKOJIOTUYECKOHN KYIbTYpPBHI.

VYcenemHocTh U3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM S3bIKOM,
coOmoicHueM TIpaBU  Oe3omacHOW paboOThl MPU  BBINOJHCHHUH XHMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTI'OYHCIICHHBIX CBSI3€M XUMHUM C APYTUMH MpeIMeTaMu
HIKOJIBHOTO Kypca.

[IporpamMma BKJItOYaeT B ce0si OCHOBBI HEOPTaHUYECKON M OPraHUYCCKOU XHUMUHU.
['maBHO¥M uaeel mporpaMMsbl SBIISETCS CO3/IaHMEe 0a30BOr0 KOMILUICKCA OMOPHBIX 3HAHUM
M0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pAcTy OOYYAIONIUXCS U UX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaepxanun JaHHOTO Kypca MpeaCTaBieHbl OCHOBOIOJIATalONIME XUMUYECKUE
TEOPETUYECKNE 3HAHWSA, BKIIOYAIOIIME HW3YYEHUE COCTaBa U CTPOEHUS BEIIECTB,
3aBUCUMOCTH MX CBOWMCTB OT CTPOE€HHUS, IPOTHO3HPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALICHUN U ITYTE€W YIPaBICHUS MU
B LIEJIAX MOJYYEHHUSI BEUIECTB U MaTEPHUAIOB.

TeopeTnueckyo OCHOBY M3y4YE€HHsI HEOPTaHMYECKONW XMMUU COCTaBJIIET ATOMHO-
MoJIeKyJiapHOe ydeHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU
CBEJICHUSIMU O CTPOCHUM aToma, BHAAX XUMHUUECKOM CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B u3ydenun Kypca 3Ha4YMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO TMPAKTUUYECKUX M JIA0OpAaTOPHBIX pabOT, ONUCAHUIO PE3YyJbTAaTOB
YYEHUYECKOTO SKCIEPUMEHTA, COOJIOJCHUI0 HOPM U TpaBWJ Oe30MacHoi paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzauus nanHON nporpamMMsl B rporiecce 00y4eHus MO3BOIUT 00y4aAIOIIMMCS
c 3IIP ycBOUTH KJIIOYEBBbIE XUMUUYECKHE KOMIIETEHIIMM W TOHSITH POJIb U 3HAUCHUE
XUMUU CPeIU JPYTUX HAYK O MPUPOJIE.

N3yyenne XuMuM crocoOCTBYET (OPMHUPOBAHUIO y OOYYaIOUIMXCS HAYYHOTO
MUPOBO33pPEHUS, OCBOCHHIO OOIEHAYYHBIX METOJA0B (HAaOJIOJEHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJICIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHMS] HAYYHBIX
3HAHWM, OCHOBAHHOTO HAa MEXIPEAMETHBIX CBA3SIX ¢ mpeameramu «OKpyKarouui
mupy, «®dusukay, «buonorus», «l'eorpadus», «Marematukay u (popMupyer
KOMIIETEHIIMM, HEOOXOAUMble JUIsl  TPOJOJDKEHUsT o0pa3oBaHHMsi B 00JlacTd
€CTECTBEHHBIX HaYK.

N3yyenue XuMuM CHocoOCTBYeT pa3BuUTHIO y oOywatouuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (PYHKIUMOHAJIBHOM  TIpPaMOTHOCTH, YMEHHUS
BOCHIPUHUMATh W KPUTHYECKH aHAJIM3UPOBaTh HMH(POpPMAIUIO, NPEJCTABICHHYIO B
pasnmuuHbIX GopMax. 3HAUUMOCTh TPEAMETa ISl Pa3BUTHS KU3HCHHOW KOMIIETEHIIMH
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B yCBOGHHM OCHOBBI XMMHUYECKUX 3HAHUMH,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO M 0€30MacHOro s
YeJioBeKa U OKpYyXkarolei ero cpeanpl oOpasza ®u3HU; HOPMUPOBAHUM HKOJIOTUUYECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaepKaHue oO0ydeHus mpeaMery «XUMHUs» C y4eTOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ 3I1P. Opnanenue yueOHbIM
NpeIMETOM «XUMUS» TPEACTABISIET OMPEACIICHHYIO TPYIHOCTh Il OOYYaroMIMXCs C
3IIP. D10 cBsI3aHO C OCOOEHHOCTAMH MBICTUTEIBHON AEATENBHOCTU, IEPUOTUIECKUMU
KoJIeOaHUSMHU BHUMAHUS, MaJIbIM 00BEMOM TaMsITH, HEJOCTATOYHOCTHIO OOIIIEro 3arnaca
3HAHUM, TOHWXEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HU3ZKHM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeononeHuss TPYIHOCTEH B HM3Y4YEHHUHM YYeOHOro mpeaMera «XHMUS
HeoOXxoauMa afanTaiys oobemMa M Xxapakrepa yaeOHOro Marepualia K mo3HaBaTeIbHBIM
BO3MOXKHOCTSM JTAaHHOM KaTEropuu OOYYAIOMIMXCS, YU4e€T UX OCOOCHHOCTEH pPa3BUTHSA:
WCIIOJIb30BaHUE aAJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEAMETHBIX CBA3EH,
IIOCTENEHHOE YCIIOKHEHUE U3Y4aeMOro Marepuaia.

[Ipy wu3yyeHMH XUMHH HEOOXOJMMO OCYIIECTBISATh B3aUMOJICUCTBUE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEeKOMEHIYETCS M3y4yaTh B IPOLECCE MPAKTUUYECKOU
NeATeNbHOCTU. BO3MOKHO BbIJIETIEHNE OTIEIbHBIX YPOKOB Ha pPEIICHHE 3a]lad B CBA3U
CO CIIOKHOCTHIO aHanmm3a Tekcra oOydaromumucs ¢ 3IIP. Opranmyeckoe eIUHCTBO
MPAKTUYECKON UM MBICIUTEIbHON NESITEIbHOCTH OOY4YalOlIMXCS Ha YpOKaX XHUMHUU
CIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOEHHWIO 0a3MCHBIX XMMHUYECKHX 3HAaHUU U
ymeHuil. Ocoboe BHHUMaHUE MPU U3YUYECHUH XUMHUU YAENIAETCS U3YUCHHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

enu u 3apaun u3ydyeHus: yaueOHOro npeameta «XuMus»
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O6mme uenu wu3y4yeHUs y4yeOHoro mnpeamera «XUMUS» MPEACTaBICHbBl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro
o0pa30oBaHus, HAINpPaBIEHHOCTH OOYYEHMs] Ha pPa3BUTUE U CaMOPA3BUTHE JIMYHOCTH,
dopMupoBaHue €€ HMHTEUIEKTa M 00Iel KyiabTyphl. OOyueHHEe YMEHHIO YYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEE BPEMS SIBISETCA OJHOU
U3 BOXKHEUIIUX QYHKIUNA y4eOHBIX IPEAMETOB, B TOM YHCIE U «XUMUN.

Hns obyvaromuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKE LI, KaK:

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

HaNpaBJIE€HHOCTh OOYyYEeHHS Ha CHCTEMAaTHYECKOEe MNPUOOIIEHHE YydYaluxcs K
CaMOCTOSITEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (OPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUMU;

o0OecrieyeHne YCJIOBHM, CIOCOOCTBYIONIMX MNPUOOPETEHUI0 O0O0YyYarOIIUMUCS
OTbITA PA3HOOOPA3HOMN ESITENIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMUHBIX BUIOB
NESTENbHOCTH;

dopMupoBaHre yMEHUN OOBSCHATH W OLICHUBATH SBICHUS OKPYXKAIOIIEro MHUpa
HA OCHOBAaHWUHM 3HAHU M OIBITA, TOJIYYEHHBIX IPU U3yYEHUN XUMUU;

dbopMupoBaHre y OOYy4YaIOIMUXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAaHHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsl BBIPAOOTKH HDKOJIOTHYECKH II€JI€CO00Pa3HOTO
NOBEJICHUS B OBITY U TPYIOBOM NEATEILHOCTH B LIESIX COXPAHEHHUS CBOETO 370POBbA U
OKPYXAOIIEH MPUPOTHOU CPEIBIL;

pa3BUTHE MOTHBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEM K CaMOKOHTPONIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS U HANIPABIESHHOCTH JAJIbHEHIIETO 00ydeHHMS.

Kypc HanpaBiieH Ha pelieHue cleayomx 3a1a4, 00eCreunBarONINX PeaTn3aIuio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIBHOCTHOTO TOJXOJOB K OOYYEHUIO XUMHUU
oOyuaromuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOT'O 00111eTO 00pa30BaHuUS:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUNA O
BEIECTBAX, UX MPEBPALEHUAX U IPAKTUYECKOM NPUMEHEHHUH; OBJIAJICHUE TOHATUNHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHMYECKONW HAyKH KakK 00JacTH
COBPEMEHHOIO €CTECTBO3HAHUSA, XWMHUYECKUX MPEBpPALICHUN HEOPraHWYeCKHX M
OPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTMX SBICHUM XUBOW W HEXUBOU IPUPOIBL;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTHBHO OIICHHMBATh >KU3HEHHBIE CUTYallMH, CBA3aHHBIE C XUMUEH, HaBBIKAMU
Oe30macHOro OOpalieHusl ¢ BEUIECTBAMM, HCIOIb3yEMbIMH B IOBCEIHEBHOW XU3HU;
YMEHUEM aHAJM3UpOBaTh M IUIAHUPOBATh JKOJIOIMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAHEHUS 310POBbs U OKPYKAIOIIEH Cpeabl;



dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaibHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU U TPOILIECCAMH, TPOUCXOAIIUMHU B MUKPOMUPE, OOBSICHATD
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOWCTB;

MPUOOPETEHHE OIbITA MCIIOIB30BAHUS PA3TUYHBIX METOJOB M3YUCHHUS BEIIECTB,
HaOMIONCHUST 3a MX MPEBPAMICHUSMU TPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOIb30BAHUEM JIA00OPATOPHOTO 00OPYAOBAHUS U NPUOOPOB;

dbopMHUpOBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKONW HAyKHM M PEIICHHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIEM, B TOM YHUCJE B MPEIOTBPAIICHUN TEXHOTCHHBIX
1 KOJIOTMYECKHUX KatacTpod.

Oco0eHHOCTH 0TOOpPA M AJaNTAIIAN Y4eOHOr0 MaTepraJia o XuMHnu

O06yueHune y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTH HAa CO3JIaHUU
ONTUMAIBHBIX YCJIOBUH [IJIi YCBOCHHUS MPOTPAMMHOrO MaTepHaiia 00ydYaromUMUCS C
31IP. Bonpiioe BHUMaHUE MOKHO OBITh YAENEHO OTOOpY ydyeOHOro marepuana B
COOTBETCTBUM C MPHUHIIUIIOM JOCTYIMHOCTU TIPU COXpPaHEHUU 00111ero 0a30BOTO YPOBHSI.
OH 10MKEH MO COACPKAHUIO U 00beMY OBITh aIallTUPOBAHHBIM JIJIs1 00YyJaroUUuXcs C
3IIP B cOOTBETCTBHHU C UX OCOOBIMH OOpazoBaTeIbHBIMU TMOTpeOHOCTsIMU. Clemyer
o0JierynTh OBJIaZcHUE MarepuasioM oOydarommumucs ¢ 3[IP mocpeacTtBom ero
JIETATLHOTO OOBSICHEHHSI C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOMU
B MIPUMEHCHHUH 3HAHWKM C WCIIOJB30BAHUEM IMPUEMOB AJITOPUTMHU3AIMU U BU3YaJIbHBIX
orop, 00y4eHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaveHue Al MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro marepuaia uMeeT
oropa Ha MEXIIPEJIMETHbIE CBSA3M BOMPOCOB, U3yYa€MbIX B JJAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TipeameTamMu  Kak «l'eorpadusy, «Duszuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWMH MU TOT >K€ Y4YeOHBIH Marepuand C pa3HbIX TOYEK 3pEeHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHUIO, Oojiee MPOYHOMY
3aKPETUICHUIO MOJYyYEeHHBIX 3HAHUHM U MPAKTHUYECKUX YMEHUH.

[Ipu moAroTOBKE K ypOKaM y4YUTENb JOJKEH MPEIyCMOTPETh (POpMUpOBAHUE Y
oOydJaromuxcs YMEHUM aHAJIU3UPOBaTh, CPaBHUBATH, 0000IIAaTh U3y4aeMbIi MaTepHual,
IUTAHUPOBATh TPEJCTOSIIYI0 paldoTy, OCYIIECTBIATh CaMOKOHTpPodb. Heobxomumo
MOCTOSIHHO ~CIIEJIUTh 32 TIPAaBWIBHOCTBIO pEYeBOro O(OpPMIICHHUS BBICKA3BIBAHHM
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBENECHHSI M JACSITEIBHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTAaHM30BAHHOCTh) HEOOXOJIUM CTPOXKAWIINN KOHTPOJb
COOJIOICHHUST TIPABWJI TEXHUKHA O€30MaCHOCTH IPHU MPOBEJCHUH JIa0OPATOPHBIX palboT B
XUMUYECKOM KaOUHETE.

IlpumepHble BHABI aeATeJbHOCTH oOy4dawommuxcss ¢ 3IIP, o0yciioBiieHHbIE
0co0bIMHU 00pa30BaTEILHBIMHU MOTPEOHOCTAMH U 00ecreYHBaIOIIHe OCMbICJIECHHOE
OCBOCHHE COJepKaHUU 00pa30BaHUA MO NpeAMeTy «XHMHUD)

Copnepxanue BUAOB JaesTenbHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax xumwuwm
ompesieNsieTcs UX OCOOBIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTSIMHU. [lomMuMO MHUPOKO
ucnoibzyeMbix B @OIT OOO obmux s Bcex 0o0yyaroIMXcsi BUAOB AEATEIbHOCTU
CIeyeT YCWIHTh BHIBI JESITCIbHOCTH, CHCHU(PUYHBIC IS JAHHOHW KaTErOpuu
oOyyJaromuxcs, s 00eCrneyeHrss OCMbICIEHHOTO OCBOCHUS COAECPKaHUSI 00pa30BaHUs
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M0 MPEeAMETY: YCWICHHE MPEAMETHO-NPAKTUYECKONW AESTENIbHOCTU C aKTUBU3AlMEen
CEHCOPHBIX CHUCTEM; YEpEJOBAHHUE BHUJIOB JIEATEIBbHOCTH, 33JCHCTBYIOMIMX pa3IuvHbIC
CEHCOpHBIE CHCTEMbI; OCBOEHUE MaTepHalia ¢ OMOPOl Ha aJIfOPUTM; «IIOLIATOBOCTH» B
M3YYEHUH MaTepuala; UCIOIb30BaHUE JOTOJHUTEIBHOW BU3YyaJIbHONW OMOpPHI (IJIAHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONIOpHbIE TabHIIbl). JIns pazButusa y oOyvaromuxcs ¢ 3I1P
yMEHHUs JejaTh BBIBOJbI, (OPMUpPOBAHUS TPAMOTHOTO PEYEBOrO BBICKA3BIBAHUS
HE0OXOIMMO HCIIOJb30BaTh OMOPHBIE cioBa M Kiume. Ocoboe BHUMAHUE CIEAYET
yIEeTUTh OOYYEHHMIO CTPYKTYPHUPOBAaHUIO MaTepuaja: COCTaBJICEHHE PHUCYHOUHBIX U
BepOAIbHBIX  CXEM, COCTaBlieHMe TaOJHul, COCTaBJIEHHE KJIACCU(PUKALUUU C
0003HaYEHHBIMU OCHOBAHUSAMM JJIs1 KjIacCU(UKAIMKA U HANOJHEHUE MX MPUMEpaMH U
zp.

[IpumepHasi TemaTudeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

s oOyuaronuxcss ¢ 3[IP cyiiecTBeHHBIMU SIBISIFOTCS TPUEMBbI PabOTHI C
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoautcs cnenuanbHas paboTa 10
BBEJICHUIO B AaKTHUBHBIM CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJOTHH.
N3yyaembie TepMHUHBI BBOASITCS Ha MOJUMCEHCOPHON OCHOBE, 00s3aTeibHA BU3yallbHAS
NOJIIEPIKKA, aJTOPUTMBI PaOOThI C ONPEACIICHUEM, OTIOPHBIE CXEMBbI JJI aKTyalu3aluu
TEPMUHOJIOTHU.

MecTto yuyeOHOro npeamera « XuMus» B y4eOHOM IIaHe

B coorBerctBUHM ¢ @DenepalibHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsl Y4eOHbIH MpeaMeT «XHUMHsS» BXOAWUT B
npeaIMeTHy0 00sacTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl U3YYEHUS.

Y4eOHBIM T1aHOM Ha €€ u3ydeHue oTBeAeHO 136 ydeOHBIX 4acoB — MO 2 4 B
Henento B 8 1 9 knaccax COOTBETCTBEHHO.

Copnepxanue y4eOHOTro mpeaMera «XuMus», npeactaBieHHoe B denepanbHOU
paboueit mporpamme, cootrBeTrcTByeT ®OI'OC OO0, pa3paboTaHo ¢ ydeTom
denepaibHOM  OCHOBHOM  00pa30BaTENIbHOW  IpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus 1O YYEOHOMY TMpeaMeTy «XHUMHS», CcOoOoTBeTcTBYyeT denepanbHoi
aJanTHPOBAaHHONW OCHOBHOM 00pa30BaTelbHONM IMpPOTpaMME OCHOBHOTO  OOIIETo
o0pa3oBaHus 00YYAIOIIUXCS C 3aJIEPKKON MCUXUIECKOTO Pa3BUTHS.

COHEPXAHUE YUEBHOTI'O IIPEIMETA «XUMMWS»

COJEPXAHUE OBYYEHNA B 8 KIIACCE

[lepBoHauaIbHbIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp XuUMUM B KW3HM dYesjoBeka.™ Tema u BermiecTsa.
du3nueckrue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ UYwuctele BemiectBa U cmecd. CnocoObl pazgeneHuss cmeced. I[lpaBuna
0e3omacHOro OOpaIeHus ¢ BEMIeCTBAMHU U JIa00paTOpHBIM 00opynoBanueM. *[loHsTHE
0 METOJ1aX MO3HAHUS B XUMUM.™

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
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anemeHTOB. OTHOCHUTENBHAS aTOMHAsI Macca. [IpocThie U COXKHBbIE BEECTBA. ATOMHO-
MOJIEKYJIIPHOE YUEHHE.

Xumudeckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHYECKUX 3JEMEHTOB. *3akoH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAas MOJIEKyJspHas Macca. MaccoBas
JI0JISI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

du3nueckue MU XUMHUYECKUE SBICHUsS. XuUMHU4YecKas peakuud. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemiecTB. Krnaccudukamuss XUMHUUYECKUX peakuui (COCIUHEHMS, DPa3I0KCHUS,
3aMelleHus, oOMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOW, C IpaBUIAMHU
paboThl B JIA0OpaTOpUU M NMpUEMaMH OOpalleHUsT C JIa0OpaTOPHBIM OOOPYIOBAHHEM;
U3y4YeHUE M OINUCaHUE (PU3NYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB;
HabOmoieHne pu3nyeckux (IU1aBieHUe BOCKa, TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJbI) U XUMUUYECKHUX (TOPEHHUE CBEUM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBUE MeJIa C KHUCJIOTOM) sIBJICHUM, HAONMIOJEHHE U OIMUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCJIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuga wmeau (1) mpwu
HarpeBaHUH, B3aUMOJICHCTBHUE Kese3a ¢ pacTBopoM coiii meau (I1));uzydenue criocobos
pasziesieHus: cMecei (C MoMOIIbI0 MarHuTa, GUiIbTPOBAHKE, BHITAPUBAHKE, TUCTUIUISIIVS,
xpoMarorpadusi), TpOBEJICHUE OYUCTKHA TMOBAPEHHOMW COJIM;, HAOJIOJEHHE W OMHCAHUE
pe3yIbTaTOB TIPOBEJCHHS OIbITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHECHHSI MAacChl;
CO3/1aHHE MOJIeJIe MONEKY (IIapOCTEP>KHEBBIX).

Baxxneilmue npeacTaBUTeNIn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kuciopon — 3J€MEHT U IMPOCTOE
BeniecTBO. HaxoxxieHue kucinopoza B npupoje, Gpusndeckne 1 XUMUYECKHE CBOMCTBA.
Peakiuu ropeHus mpoCThIX U CIOXKHBIX BeliecTB. CrocoObl MOTydeHus KUCIOpoaa B
naboparopuu *u mpombinieHHOCTH. ™ [IpuMmenenue kucnoponaa. Ilonstue 06 okcumax.
Kpyrosopot kucnopoaa B nmpupojae. *O30H — amioTporiHas MoaudUKaIus Kucaopoaa.

TemnoBoit 3¢ hexT XUMHIECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U
SHIOTEPMHUYECKHE peaKuuu. TOIUIMBO: YTOb U METAH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
napHUKoBoro 3¢ dexra, pa3pymneHue 030HOBOTO CIIos. ™

Bonopon — sneMeHT U mpocToe BeliecTBO. HaxoxkneHue Boaopojia B MPUPOJE,
duznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHS ¢ HEMETaUIaMH U
OKCUJaMHU METAJIOB), MPUMEHEHHE, *crmocoObl momydeHus.™ IloHsTue o Kuciorax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnspHass Macca. 3akoH ABoraapo. MomisipHbli
00BEM razoB. Pacuersl mo xumuueckoit popmyne. PacueTsl MaccoBOM JOIM XUMUYECKOTO
DIIEMEHTA B COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 00BheMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*duzuyeckue cBoiicTBa BoJbl.™ Bona. Ee coctas, cTpoeHue u Mosekyinbl. *Boxa
Kak pactBoputenb.* PactBopbl. *IloHsiTHE O HACHIIIEHHBIX M HEHACHIIMIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTM BellecTB B Boje.™ Pacuer MaccoBoil [0iH
BelllecTBAa B pacTBOpe (MpOLIEHTHasi KOHIEHTpauus). MaccoBas 10Jig BelecTBa B
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pactBope. *XUMHUYECKHE CBOMCTBA BOJBI (Pa3IOkKEHUE, PEAKIUU C HATPUEM, OKCHJIOM
Kasblus, okcuaoMm cepol (IV) peaknmuu ¢ MetamnaMu, KUCIOTHBIMH M OCHOBHBIMH
okcunami). [Tonsitue 06 ocHoBaHusAX. Ponb pacTBOPOB B MIPUPOJIC U B KU3HHU YEIIOBEKA.
Kpyrosopot Boawsl B mpupoje.* 3arpssHeHue NpUpoAHbIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHUMU. Knaccuduxanus
HEOpPraHu4ecKkux coeauHeHud. Okcuabl: coctaB, kinaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoIeoOpa3yolue - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azota (l1)), Homenknarypa.* *IlonyueHne* u XUMHUYECKHE CBOMCTBA OKCHUJIOB
(B3aumoeiicTBue C BOJOHM, KuciaoTamu, menodyamu). OcHoBanus. Krnaccudukamms
OCHOBaHUM: MIEIOYM W HEpPacTBOPHMMBbIE OCHOBaHMs. HomeHknaTypa OCHOBaHMM.
dusnyeckne M XUMHUYECKHME CBOMCTBA OCHOBAaHMM (B3aMMOJICHCTBHE C OKCHAAMU
HEMETAJIJIOB, KUCIIOTaMHU, coJisiMK). *[loyuyenue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (PU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, Ha TIpUMEpPE COJITHOM M CEpPHOM KHUCJIOT), *crmocoObl moiydeHus.™ Psin
aktuBHoctn MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJAaTypa coJel,
*CcrmocoObl OTYYEHU ™, B3aMMOJICHCTBUE COJIeH ¢ MEeTajulaMH, KHCJIOTaMH, IIeJIo4aMu
U COJISIMU, TPUMEHCHHE.

[Tousitne 006 aM(pOTEepHBIX THMAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KMCJIOTAMH U IIEJI0YaMHU, Pa3I0KEeHHUE MPU
HarpeBaHUM) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHWYECKUX  COCIUHEHUM.
I'eneTnyeckue psabl.

XHAMHUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COJIEPKAHUS KUCIOpOaa
B BO3/yXE; MOJyUYEHHE U M3yYEHUE CBOMCTB KUCIOPOJa; HAOIIOIeHNE B3aUMOIeHCTBUS
BEILIECTB C KMCIOPOJOM M yCJIOBHSI BOSHUKHOBEHUS U MIPEKPAIICHUS TOPEHUs (I10XkKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMyi OKCHIOB M OMHMCAHUE UX CBOMCTB; MOJYYCHHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOopeHue); HAOMI0eHHe 00pa3IlloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIeIOBaHNE OCOOCHHOCTEH pPacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOW MACCOBOM JIOJIEM PaCTBOPEHHOTO
BEIIIECTBA; B3aUMOJICUCTBUE BOJABI C MeTaulaMU (HaTpueM U KaliblieM) (BO3MOKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUAJIOB); OIpPEIECICHUE PACTBOPOB KHUCIOT M IIEIOYEH ¢
MOMOIIBI0 WHIWKATOPOB; HCCIEJOBAaHUE OOpa3lOB HEOPTraHMYECKUX  BEIIECTB
Pa3TUYHBIX KJIACCOB; HAONIOJCHHE W3MEHEHHUS OKPACKHM WHIWKATOPOB B PACTBOpAx
KHUCJIOT W IeJo4eii; uzyueHue B3aumojeiicteust okcuaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT ¢ METaJlJIaMH, PEaKUUi HeUTpalu3aluuy; Moay4YeHHe HepaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO METalla JIPyTMM M3 pacTBOpa COJU; PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJady 1o TemMe «BaxHeiine Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

[Tepunonnueckuit 3akoH u lleproanyeckas cucteMa XUMHUYECKHUX SJIEMEHTOB
. . MenpneneeBa. CtpoeHre aToMOB. XUMHYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC PEAKIIHH.



[lepBble TOMBITKY KJacCU(UKAUU XUMUYECKHUX 3eMeHTOB. [loHsTHE 0 rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJOYHBbIE M IIEJIOYHO3EMEJIbHBIE METalbl, TaJOrEHBI,
MHEPTHbIE Ta3bl). *DJNEMEHTbl, KOTOpble 00pa3yloT amMQpOTepHbIE OKCUABl U
TUAPOKCUIBL. ™

Ilepponnueckuin 3akoH. Ilepuomnueckass cucreMa XUMHUUYECKUX DJIEMEHTOB
J1. 1. Menneneesa. KopoTkonepuonnas U *IMHHOTIEpUOAHAS ™ bopmbl
Ilepuonnueckor cucrtembl xumMudeckux sneMeHToB [[. . Menaeneesa. Ilepuonsr u
rpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIbI
JJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3otonbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIX 20 xuMuueckux 3jiemMeHToB [lepronnueckoi
cuctreMbl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUsS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (MOPSAKOBOrO0) HOMEpa 3HayeHUe
Ilepnoanueckoro 3akoHa M Ilepuonnueckodl CHCTEMBl XMMHUYECKHX DJIEMEHTOB IS
pa3BuTHs Hayku u ipakTtuku. JI. . MeHneneeB — yuéHblil U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSIPHAsl)  CBA3b.
*DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKHX 3JIEMEHTOB.* MoHHas CBS3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKMH JKCHEPUMEHT: H3yuyeHHe OoOpa3loB BELIECTB METAJJIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE TMIPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U IIEI0YEH;
IIPOBEICHUE OIBITOB, WLIFOCTPUPYIOLIUX IIPUMEPDI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuy pa3aoKeHus, COSIUHEHNS).

MeXnpeIMeTHBIC CBSA3H

Peanuzanms MEXIpPEAMETHBIX CBS3¢H NP HM3YYCHHH XUMHHM B 8 Kiacce
OCYIICCTBIISICTCS Yepe3 MCIOJIb30BaHHE KaK OOIMX CCTCCTBEHHO-HAYYHBIX IMOHSITHH,
TaK ¥ MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJI OTIACIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBbIC ITOHATHUSA: HAy4YHBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CHHTE3, KiIacCU(UKAIUs, ICPUOIUIHOCTD, HAOIIOACHUE, SKCIICPUMCHT,
MOJICJIMPOBAHUE, H3MEPCHHUE, MOJIC/Ib, SIBJICHHE.

dusnka: MaTepus, aToM, JCKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUI, H30TOIIbI,
pPaMOaKTHBHOCTh, MOJICKYJIA, OSJICKTPUYCCKHHA 3apsji, BEIICCTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEILECTBa, ra3, (GM3WYECKUE BEIMYHMHBI, CAMHMIIBI HU3MCPCHHS,
KOCMOC, TJIaHETHI, 3B&31b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIC MOPOJBI, MOJC3HBIC
HCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.
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COAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 XuMuieckas peaxkius

Ileppuonnueckuin 3akoH. llepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBONCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KallMs, KalblUd U UX COCIUHEHHUH B
COOTBETCTBUU C TOJIOXKEHUEM 3JIeMEHTOB B [lepuoauyeckoi cuCTeMe U CTPOECHUEM HX
aTOMOB.

CrpoeHue BellecTBA: BHJBl XUMHUYECKOW CBsI3U. THUMB KPUCTAUIMUECKUX
pPEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIYyHapOIHas U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccaM
HEOPraHUYECKUX COCTMHEHUMN, TeHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccupukanuss XuMUUECKUX pPEakIuil M0 pa3IMYHbIM MpPHU3HAKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO
CTENEHEeW OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *M0 OO0pPaTUMOCTH, IO Y4YacTHIO
Karaju3aropa).* DK30- W JHAOTEPMHUYECKHE peakiuu. *TepMOXUMUYECKHUE
ypaBHEHUS. ™

*TlonsiTue O CKOPOCTH XUMHUYECKOW peakiuu. [lonste 00 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TETEPOTSHHBIX
peakmusax. [lonsiTue o xumuueckoMm paBHOBecHHU. CMeElIeHnE XUMUYECKOTO paBHOBECHSI.
@akKTOphl, BIUSAIOIINE HA CKOPOCTh XUMHUYECKONW PEAKIUU U MOJ0KEHUE XUMHUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIEHUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C UCTIOIB30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOIUTHYECKON TUCCOLMALMU. DIEKTPOIUTHYECKAS TUCCOLUALIMS.
DONEKTPOIUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M [OHCCOLMAIUU
BEIIECTB C pa3IM4YHBIMM BHJAAMU XUMHYecKOM cBsi3u. [loHdaTtne o creneHu
nuccoranun.* CibHBIE B CJIa0bIe AJIEKTPOJIHTHI.

Peakiiuu monHOrOo 0OMEHa. YCJIOBHS NMPOTEKAHUS peaKIuii HOHHOTO OoOMeHa J10
koH1a. [lonHbBIE M COKpalIEHHBIE HOHHBIC YPABHEHUS pPEaKIUi. XUMHYECKHUE CBOKWCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOTUTUICCKOMN
mucconuannn. Cpena pactBopa. KauecTBeHHbIE peakllMM HAa KaTUOHbI M AHUOHBI:
xjopuna-, Opomua-, uoAua-, cyiabdar-, kKapOoHaT-, CcUIMKAT-, ¢ocdaT- aHHOHBI;
TUJPOKCHUI-UOHBI; KATUOHBI aMMOHUS, MarHus, KaJbllUs, allOMUHMS, keneza (2+) u
(3+), menu (2+), unHKA, IPUCYTCTBYIOLIKE B BOAHBIX PACTBOpaXx.

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTANIMUYECKUX
pPEMIETOK HEOPTaHUYECKUX BEIIECTB — METAIOB U HeMeTaIoB (Tpadura u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HaTpHsi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiuu OT BO3ACUCTBHA Ppa3IUYHBIX (HAKTOPOB; HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTHA PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALNHA KUCIOT, IeI04Yei 1
coiied  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); MPOBEJAEHUE  OIBITOB,
WUTIOCTPUPYIOLIUX MPHU3HAKK MNPOTEKAHUS] peakuuid HOHHOrO oOMeHa (0Opa3oBaHME

11



OCaJiKa, BBIJCICHHE Ta3a, 00Opa30BaHHUE BOJIbI); OMbBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKUUid (TOpeHHe, peakuu pa3iloKeHMUs,
COEJIMHEHHU); PaclO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad.

HemeTtanbl u ux coeTuHEeHUS

OO6miass  xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble CTeneHu oOkKucieHus. CTpoeHue W (PU3MYECKHE CBONCTBA MPOCTHIX
BEILIECTB — raJlOT€HOB. XMMHUYECKHUE CBONCTBA Ha MpUMEpe XJiopa (B3auMOJEHCTBHE C
MeTajylaM{, HeMeTaUtlaMd —  BOJOPOJOM W KUCIOpOoJaOM,  *miemodamu’™).
Xnoposonopo. ComnsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, *MolydeHue ™, mpuMeHeHue.
*JleficTBHE XJI0pa M XJIOPOBOJOPO/Ia HA OPraHU3M uesoBeka.* BakHelue XJmopuasl U
WX HaXO0XJEHUE B IPUPOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUS.

Crpoenue u (pU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPHI.
AmnotponHble  MOAMGUKAIIMKA KHCJIOpOoAa W cepbl. XUMUYECKHE CBOMCTBA CEpBI
(B3ammojeiicTBUEe *Cc HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOUM kuciotamu).* CepoBOAOPOA: CTPOCHHE,
bu3uYecKkue M XMMHUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIBHBIC CBOWCTBA).
Okcuabl cepbl Kak MPEICTaBUTEIN KUCITOTHBIX OKCH0B. CepHas KucioTa: (Uu3ndecKue
U XUMHuYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CepHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cylbdar-uoH. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUss CEPHOW KHCIIOTHL *
Haxosxxnenue cepsl u e€ coeuHeHuii B npupoje. [I[puMeHneHue cepbl U ee COeAMHEHH N B
OBITY M B MPOMBIIUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKaloleh Cpebl
COEJIMHEHUSMHU Cepbl (KUCTOTHBIE JTOK/IU, 3arps3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6miast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aToMOB a3oTa u (¢ocopa, XapaKTepHbIE CTEIICHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBME C MeETaulaMH W HEMETaUIaMU - KHUCJIOPOJIOM M BOIOPOJIOM).
KpyroBopor azora B mnpupome. Ammuak: (uU3MYECKHE M XHUMHYECKHE CBOMCTBA
(oKmcIieHne, OCHOBHBIE CBOWMCTBA BOJHOTO pPAcTBOpA), *momydeHue™® u mpUMEHEHUE.
Conmu amMMOHMS: coOCTaB, (u3uMyeckne W XUMHYECKHE CBOWCTBa (paslio>KeHHE,
B3aMMOJICMCTBUE CO IIeno4YaMu), NpuMeHeHue. KadecTBeHHass peakuusi Ha HOHBI
aMMOHHS. A30THasi KHCIIOTa, €€ (PU3MUECKHEe M XHMHYECKHe CBOMcTBa (0Omme u
cnerubuyeckue), *nomydenue.®* Hurtpatel (pazmoxeHue). A30THUCTas KHCIOTA.
Hcrnonp30BaHNe HUTPATOB M COJEH aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX YIOOPCHUH.
*XUMHUYEeCKOe 3arpsA3HEHHE OKpYKAaroUed cpellbl COSAUHEHUSIMHU a30Ta (KUCIOTHBIE
JOK M, 3aTpsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

docdop, *ammorponHsie Moaudukanuu dochopa,* uzNIEeCKrue U XUMUUIECKHE
CBOMCTBa (B3aUMOJEHCTBHE C METaUIaMU, HEMETaulaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHor kuciaoTamu).* Oxcun docdopa (V), oprodochopnas kucioTa:

12



¢u3znueckre U XMMHUYECKUE CBOICTBa, *momydeHue.® *IloHsTHE O MUHEpaJIbHBIX
ynoOpenusx: HUTpathl U ¢docdarel. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoO1ias
XapakTepuctuka 3nemMeHToB [VA-rpynnel. OcoOEHHOCTH CTPOEHUSI aTOMOB YIJIEpoia U
KpeMHHUs. BalneHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHUS aTOMOB YIliepojaa M|
KpeMHus. PacnipocTpanenue yriaepoaa B IpuUpoje, XapakTepHbIe CTENIEHU OKUCICHHUS.

VYrnepon, amnorponHsle Moaudukanuu (rpagur, anmaz), QuU3MYECKHe u
XMMHYECKUE CBOMCTBA TMPOCTHIX BEIIECTB (B3aUMOJEHCTBUE C  METaJUIaMH,
HeMeTa/UIaMH, *KOHIICHTPHUPOBAHHBIMH a30THOM W CEpHOM KUCIOTaMH)*. AmcopOrusi.
Kpyrosoport yriepona B npupozge. Okcunabl yriaepoaa, ux Gu3n4ecKue U XMMUYECKHUe
CBOWCTBA, IIOJy4Y€HUE U IIPUMEHEHME, JEHUCTBUE Ha  OpraHu3M  YeJOBeKa.
*Jkonmoruueckre MNpoOieMbl, CBsi3aHHbIe C okcuaoM yriepoaa(lV); rumotesa
rJI00AJIbHOTO TOTEIUVICHUS] KJIMMaTta; MapHUKOBBIM 3P ¢deKT.* YronbHas KucaoTa U €€
coiu, HMX (U3MYECKMEe M XUMUYECKHE CBOWCTBA, *MOJydeHUE M TpUMEHEeHue.™
KauectBenHnas peakiusi Ha KapOoHaT-umoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETTLCKOM XO35IHCTBE.

O6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS OpPraHUYECKUX
COCIMHEHUN yriieposa (Ha mpuMepe MeTaHa, dTWJIeHa, ATaHOJa, YKCYCHOW KHUCIIOTHI.
*Ux cocrtaB u xumuyeckoe crtpoenue. Knaccuduxamuss opraHmyeckux BemiecTs.™®
[lonsiTue 0 OMOJOTMYECKM BaXKHBIX BEIIECTBAaX: >KMpax, Oelkax, yrieBojax — U HX
pOJIM B JKM3HU YesioBeka. *MarepuaibHOE €JUHCTBO OPraHUYECKUX M HEOPTraHUYECKHUX
coeanHEHN. *

KpemHunii, ero ¢Qusmyeckue u XUMHUYECKHE CBOWCTBa (Ha mMpuUMepe
B3aMMOJICHCTBUS C METaJUIaMHd M HeMeTallaMH), *rnojgydeHue™ W TpUMEHEHHE.
*CoenuHeHus: kpeMHus B nipupoze. OOuue npeacrasieHus o6 okcuae kpemuusi(IV) u
KpeMHueBOH kuciore. CuiukaTsl, GU3NUYECKUe U XMMUYECKHUE CBOMCTBA, MOJy4YeHUE U
npUMeHeHrne B  OBbITY, MPOMBIIUIEHHOCTH (B  MEAMIIMHCKOH, 3JIEKTPOHHOM,
CTpOUTENBbHOW W J1p.). BakHeiiline cTpouTenbHbIE MaTepHasbl: KepaMuKa, CTEKIIO,
IIEMEHT, OCTOH, *)eje300eToH. [IpobaeMbl 6€301acHOTO UCIIOIB30BAHUS CTPOUTEIIBHBIX
MaTEpHUAaJIOB B TOBCEAHEBHOM KU3HU. *

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHHE O00pa3I0B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTBI; IPOBEJACHUE KAYECTBEHHBIX PEAKUUN HA XJIOPHUI-UOHBI U
HAOJIIOICHHE TPU3HAKOB WX TMPOTEKAHMS; OIBITh, OTpa)kammue (U3NYecKue u
XUMHYECKAE CBOMCTBA TaJOT€HOB M HMX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJICHHE C oOpaslaMu  XJIOpUIO0B  (TrajJoOTeHHUIOB);
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeOTUHEHUSIMHU (BO3ZMOXHO HCIOJIb30BaHUE
BUJICOMATepHaNIoB); HaOJIOAEHHE Ipolecca OOYyrIMBaHHUS caxapa MOJ JeHCTBHEM
KOHIIGHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEpHOI1 KUCJIOTHI, MPOBEACHUE KAUECTBEHHON peaKkuu Ha CyJb(aT-uoH U HaOJIIoIeHne
mpu3HaKa e€ MPOTeKaHUs; O3HAKOMIIEHUE ¢ (PU3NYECKIMU CBOMCTBaMH a30Ta, ¢pocdopa
U UX COeIMHEHUH (BO3MOYKHO UCIOJIb30BaHNUE BUEOMATEpUAIOB), o0Opa3liaMy a30THBIX
U (HocPOopHBIX yI0OpEeHUH; MOTyUYeHHEe aMMHUaKa U U3y4eHHe €ro CBOMCTB; MPOBEICHNE
KaueCTBEHHBIX PEaKINi HA MOH aMMOHMS W (ochaT-woH W M3ydeHHE MPU3HAKOB MX
MPOTEKaHHs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOHO HCIIOIB30BAHUE BHJIEOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTAIINYECKUX
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peméToK anmasa, rpaduTa; O3HAKOMJIEHUE C MPOLIECCOM aACcOpOLMHU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MNPOTHBOrasza; IOJy4YEHUE
YIJIEKHCIIOTO Ta3a U M3YyYEHHE €r0 CBOWCTB; IIPOBEICHHE KAaYECTBEHHBIX PEAaKIUi Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C
MPOAYKLIHMEH CUIMKATHOW MPOMBIIIIEHHOCTH; PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 IO
Teme «BakHelue HeMeTaulbl U UX COCTUHEHUS.

MeTabl ¥ X COCAMHCHUS

OO6m1as XxapakTepUCTHKAa XUMHUYECKUX IJIEMEHTOB — METAJUIOB HAa OCHOBAHUU
UX  1noJioxkeHus B llepuoamyeckoi  cUCTEME  XMMHUYECKUX  3JIEMEHTOB
. . MenneneeBa u ctpoeHusa aroMoB. CTpoeHre MeTauioB. MeTajindyeckas CBsi3b U
METaJUTMYECKasi KPUCTAJIMUECKAsT PEMIETKA. DJIEKTPOXUMUYECKUN PNl HANPSKEHUU
MeTaiuioB. Pu3NYecKHe W XHUMHUYECKHE CBOMCTBA METAJNIOB (B3aMMOJCHCTBHE C
KHUCJIOPOAOM, BOJOH, KuciaoTamMu). *O0mue crnocoObl mojydeHust metainiaoB. [lonstue
0 KOPPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CiuiaBsl (CTalb,
YyTYH, TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY M IPOMBIILICHHOCTH. *

[Ilenounble MeTauibl: TosiokeHUE B Ilepuoanueckoi cCHUCTEME XMMHUUYECKHX
anementoB J[. W. MenpaeneeBa; CTpoeHHE aTOMOB. Haxoxnenne B mnpupone.
dusnyeckue W XUMHUYECKHUE CBOWCTBA (Ha mpumMmepe Hatpus W Kanus). Okcuapl U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbl MarHum " KaJIBITUH: MTOJIOKEHHE
B [lepuonnueckon cucrteMe xumuueckux aiemMeHToB . M. MenmeneeBa; cTpoeHHE UX
aTOMOB; HaxOXJeHHE B mpupojac. PU3NUECKHE U XUMHYECKHE CBOMCTBA MarHusi U
Kanblusl. BakHelmne coenuHEHUs KaibIus (OKCHJ, THAPOKCHI, coyin). *IJKECTKOCTH
BOJBI U CTIOCOOBI €€ yCTpaHeHHS . ™

AnroMuHuii: nosioxkeHue B Ilepumoamdeckoil cucTteMe XUMHUYECKHUX BJIEMEHTOB
J. 1. MeHpneneeBa; CTpO€HHUE aToMma; HaxoXJeHue B mpupoae. dusuueckue u
XUMHUYECKHE CBOWCTBA amtoMUHUA. AMDOTEpHbIE CBOWCTBA OKCHAA W THIPOKCH]IA
AITFIOMHHHS.

Kenezo: mnonoxenue B llepuogudeckord cuUCTEME XUMHYECKHX HJIEMEHTOB
JI. 1. MenpneneeBa; CTpOCHME aToOMa; HAaxXOXAEHWE B Tmpupojae. Duznvyeckue u
XMMHUYECKHE CBOMCTBA KeJe3a (B3aMMOJICHCTBUE C METAJJIaMH, KUCJIOTaMU U COJISIMU).
Oxkcuapl, runpokcunsl u conu xkeneza(ll) u xenesa(Ill): cocraB, cBolicTBa
*nonydyeHue.™

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3llaMH METaJIOB M CIUIABOB,
X (PU3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOIb30BaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAIBIIUS H
HaTpus C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHUJIEOMATEPHUATIOB); MCCJIEIOBaHUE
CBOMCTB KECTKOM BOJBI; MpoOllECCa TOPEHHUs Kejae3a B KUCIopoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUEOMATEPHUAIOB); MPHU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUA Ha
MOHBI (MarHusi, Kanublus, amtoMuHusi, 1uHka, xene3a(ll) u xenesza(lll), memu(Il));
HaOJII0JICHUE W ONMKMCaHUE TPOIIECCOB OKpAIIMBAHUS TJIaMEHA MOHAMU HATPHS, Kaaus 1
KIS (BO3MOYKHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB); MCCICAOBAHUE aM(pPOTEPHBIX
CBOMCTB THJPOKCHJIAa ATFOMUHUS U THAPOKCHUJA I[IUHKA;, PEIICHUE SKCIEPUMEHTAJIBHBIX
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3a7a4 1o TeMe «BakHaenmne MeTajuIbl 1 UX COETUHEHUI .

XUMH ¥ OKpyXKarolias cpena

*HoBble Marepuanbl U TeXHOJIOTMH. BemiectBa W marepuaibl B MOBCEAHEBHOM
KU3HU 4YenoBeka. XUMHMS M 340poBbe. be3omacHoe uHCmoib30BaHUE BELIECTB U
XUMHYECKUX peakiuuii B ObiTy. IlepBag mnoMomb 0OpH XUMHUYECKHX 0KOrax
u otpaBieHusIX. OCHOBBI FIKOJIOTHYECKON TPaMOTHOCTH. *

*XHUMHUYECKOE 3arpsi3HEHHE OKpYXarolel cpeabl (mpenenpHas IomycTHUMas
koHueHTpanus BeuiectB — [1JIK). Ponap xumMun B pemieHnn 3K0NI0rH4ecKux npooaem. ™

*[Ipupo/iHble UCTOYHUKH YTJIEBOAOPOJAOB (yroyib, NMPUPOIHBIN Ta3, HeTh),
OPOAYKTHI UX MEPepadOTKH, UX POJIb B OBITY ¥ MPOMBIIIJIEHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUe oOpasloB MaTepuanoB (CTEKJIO, CIUIABbI
METaJJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMeTHBIE CBS3H

Peanuzanmss MEXNpPEAMETHBIX CBSA3CH MNpM M3YYCHUHM XUMHH B 9 Kiacce
OCYIICCTBIISICTCSI Yepe3 MCIOJb30BaHME KaK OOIIMX CCTECCTBEHHO-HAYYHBIX IMOHSATHH,
TaK W MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJIS OTICIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC ITOHATHUSA: HAy4YHbIH (DaKT, TUmoTe3a, 3aKoH,
TEOpHsl, aHAJIU3, CHHTE3, KJIacCUPUKALIHS, ICPUOIUIHOCTD, HAOIFOICHHE, SKCIICPUMCHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJENb, SBIEHUE, MapHUKOBBIA 3(QekT, TexHoaorus,
MaTepHaIbI.

®duznka: mMatepus, aToMm, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUI 3apsij, MPOBOIHUKH, MOTYINPOBOIHUKH,
TURIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpPUCTANIMYECKas pEIIETKa, CIUIAaBbI, (QU3NYECKHUE
BEJIMYUHBI, €IMHMIIBI M3MEPEHUs, KOCMHUYECKOE NPOCTPAHCTBO, IJIAHETHI, 3BE3MHI,
ComnHie.

buonorus: ¢oTtocunTe3, aAbIXaHue, Omocdepa, 3SKOCHUCTEMAa, MHUHEPaJbHbBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpanabl, TOPHBIE MOPOJIBI, IOJIC3HBIE
MCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B memom pesynbratel ocBoeHus obOydwaronumucs ¢ 3I[IP ydebnoro mpemmera
«XuMus» NOHKHBI COBMAjaTh c¢ pe3ynpratamu DenepanibHoil paboueil mporpaMmbl
OCHOBHOTO 00111er0 00pa3oBanus. Hanbonee 3HaYNMBIMU SIBISTIOTCS :

JIMYHOCTHLIE PE3VYJIbTATBI:

JInuHOCTHBIE  pe3ysibTaThbl OCBOCHHUSI  MPOrPAaMMbl  OCHOBHOTO  OONIEro

o0pa3oBaHusl JOCTUTAIOTCS B XO0J€ OOYYEHUS XUMHUU B EIUHCTBE Y4YEOHOU U
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BOCIIUTATEIIbHOM JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCHUUCKUMU
COIIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMH TIOBEACHUS U CIHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COI[MATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE pe3yIbTaThI OTPaXKaIOT TOTOBHOCTh o0yyJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMM U pacUIMpeHUe
OTbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCITUTAHMUS:

IIEHHOCTHOTI'0 OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4yHOMY HacCJEeIuI0, TOHUMAaHUsS 3HAYCHUS XMMHUYECKOM HAyKd B JKU3HU
COBPEMEHHOT0 00IIlecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HHQpOpMaIuenn o
NEPEAOBBIX JIOCTUKEHUAX M OTKPBITHUSX MHPOBOM W OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOT0 BOCTIUTAHUS :

NpEeACTaBICHUS O COIHMAJIbHBIX HOpPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeIOBATEILCKON, TBOPUYECKOW W JAPYTHMX BUIAX JEITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIESITEIIBHOCTU MPH BBHITIOJIHCHUU YYCOHBIX,
MO3HABATEILHBIX  3a/1a4, BBIMIOJHEHUU XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIOHMMAHUIO W B3aMMOIIOMOIIM B MPOIECCE
ATOW yueOHOW JeATeNTbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE TOBEJICHHE M TOCTYIKH
CBOMX TOBapUUIEH C MO3WUIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
NOCJIEICTBUI NTOCTYIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUSA:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKOW peaKkiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPECTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3aUMOCBS3SIX YEJI0BEKa C IPUPOIHON CPEAOi, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HAa IOJYYEHHE HOBBIX 3HAHUN 10
XUMHH, HEOOXOIUMBIX ISl O0OBSICHEHUST HAOII0aeMBbIX TPOIIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHGOPMAIIMOHHON M YHUTATEIIbCKON KYJIBTYpPHI, B TOM YHCJIE
HABBIKOB CAMOCTOSTEILHON PabOThI ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH,
JTOCTYITHBIMHU TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 H T[IO3HAHWIO, JF0OO03HATEIBHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOSKTHOM U MCCIIEOBATENIHCKOMN NEATeIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHSA 00yUYEHUS B JaIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPHI 310POBbSI:

OCO3HAHUS IIEHHOCTHU KU3HU, OTBETCTBEHHOI'0 OTHOILIECHHS] K CBOEMY 3J0POBBIO,
YCTAHOBKM Ha 37J0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUATHS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJis, HApPKOTHUKOB, KYypeHHs), HEOOXOIUMOCTHU
cOOMIOIeHUsT TIpaBMJI 0€30MAaCHOCTH TPHU OOpAIIEHWN C XUMHYECKUMH BEIIECTBAMHU B
OBITY U peaTbHOU KU3HH,

5) Tpya0BOT0 BOCIIUTAHUSA:
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MHTEpEeca K MPAKTUYECKOMY M3YyUEHHIO mpodeccuil U Tpylda pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYIOBOH NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOT'O BbIOOpA MHAMBUAYAJIbHON
TPAaeKTOPUHU MPOJOLKEHHS] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaIbHON JEeATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPee;

6) PKOJIOTHYECKOI'0 BOCIIUTAHUS

HKOJIOTHYECKHU LIEIECO00Pa3HOT0 OTHOIICHHS K MPUPOJAE KaK MCTOUHMKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUS LIEHHOCTHU 310POBOr0 M 0€30MacHOTro
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NCUXMYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOJIIOJIEHUS MTpaBUil 0E€30MacHOro
NOBEICHMS MIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYaLMIX, YTPOKAIOIIKUX 310POBBIO
Y JKA3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBA3aHHBIX C OKPYXKaIolIel MPUPOAHON Cpeloif, MOBBIIIEHUS YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJOOAJBHOTO XapaKTepa HSKOJIOTHYECKUX
npo0JIeM U MyTell UX pelieHus MOCPEACTBOM METOIOB XUMHUH;

HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI pPYKOBOJCTBOBATHCS UM B [T0O3HABATENIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VJIBTATHI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS 00pa30BaTEIbHOM MPOTpPaMMBI 10
XMUMHH OTPa)KaIOT OBJIaJICHUE YHUBEPCAJIbHBIMU MMO3HABATEIILHBIMU JIEUCTBUSIMHU, B TOM
quclie:

1) Ga30BBIC JIOTHYECCKUE ACUCTBUS:

BBISIBJISITH IPUYUUHBI M CIIEJICTBUS MMPOCTHIX XUMUUECKHUX SIBJICHUIA;

OCYIIECTBIISITh CPABHEHHE, KJIACCU(DUKAITUI0O XUMHUUYECKUX BEIIECTB 1O 3a/IaHHBIM
OCHOBAaHUSM M KPUTEPHUSAM JIJISl YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTH  JIOTHYECKOE  CYXKICHHE TIOClie  MPEeABApPUTEIHLHOTO  aHAIM3a,
BKJTIOYAIOIIIEE YCTAHOBIICHHE MPUUYUHHO-CIIEICTBEHHBIX CBSI3el

co3/aBaTh, MPUMEHATHh U MPEOOPA30BbIBATh 3HAKU U CUMBOJIBI, MOJEIIA U CXEMBbI
JUTSI pelieHus] y4eOHBIX M TIO3HABATEIBHBIX 33/1a4 C TIOMOIIBIO MEJarora;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTUE XUMHUYECKMX TMPOLECCOB U HUX
MOCJIEICTBUS;

2) 0a30BbIC UCCIICIOBATCIBCKUEC JCHCTBUA

C MOMOIIBIO e1arora NPOBOJAUTh XUMHUYECKUN OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BEKTa N3YUCHHSI, IPUUUHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCHMOCTEH 00BEKTOB MEXITY COOOI;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O0O0OLIEHUS U
BBIBOJIBI TIO pE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHMSI, OTIBITA;

3) pabota ¢ nHpoOpMaIUeH:

BBISBJIATh JNeUIUTHl WHGOPMAIUU, JAaHHBIX, HEOOXOMUMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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peoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJTHOTO BUAA B APYrou (TabiauIly B TEKCT
¥ 1p.);

HCKaTh WM OTOMpaTh MHPOPMAIUIO WM JIaHHBIE W3 UCTOUYHHUKOB C Y4ETOM
MpEIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPHUEB.

OBnaseHre yHUBEPCATbHBIMH YICOHBIMA KOMMYHUKATHBHBIMY JICHCTBHUSIMU:

OpraHU30BBIBaTh yUeOHOE B3aWMOJICHCTBHE B TpynIie (ONPEeAeaTh OOIIue IeIH,
pacnpenensaTh PO, T0TOBapUBATHCS IPYT C APYTOM U T. 1.).

C TIOMOIIBIO TIEIarora MWW CaMOCTOSTEIHFHO COCTaBISATh YCTHBIC M TMTUCHhMEHHBIC
TEKCThI C HCIIOIb30BAaHUEM WJUTFOCTPATHBHBIX MATEPHAIIOB JJIS BBICTYIUICHHS TIEpPe]T
ayIUTOPUEN;

OpPraHU30BbIBATh yYEOHOE COTPYIHUYECTBO M COBMECTHYIO JICSATCIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIWBUIYAJbHO M B TPYIINE: HaXOJIUTh oOIIee
pelieHre W pas3pemarbh KOH(MIUKTBI Ha OCHOBE COTJIACOBAHMS TMO3WIUKA W ydeTa
UHTEPECOB; (PopMyIUpOBaTh, ApTyMEHTHUPOBATh U OTCTAMBATh CBOC MHCHHUE;

OIICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT, IPHHUMATh U Pa3CisATh
OTBETCTBCHHOCTbH M MPOSIBJIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEepe] TPYIIIOH.

OBnasicHUE YHUBEPCATBLHBIMHU YICOHBIMU PETYISATUBHBIMU JACHCTBUSMU:

oOHapykuBath W (HOPMYJIUPOBATh YUYEOHYIO MpOOJEMy, OMNPEACIATh IIEb
y4eOHOU eSITCIbHOCTH;

BJIQJICTh OCHOBAaMH CaMOKOHTpPOJS, CaMOOIICHKH, TPUHATHS pEHICHUH W
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpa B YUEOHOM M TT03HABATEIILHOM ESITEIHHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JESITEIHPHOCTH B TIPOIIECCE JOCTHXKEHUS pe3ysibTaTa, OMPEAeIaTh
criocoObl ISUCTBUI B paMKax MPE/JI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICHCTBHS B COOTBETCTBUU C U3MEHSIOIICICS CUTYaIleH;

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlUH M MpeJjiaraTh IJIaH €€ U3MEHEHNUS,

IPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IMPU PEHICHUHU Y4eOHOM
3a1a4u;

NOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBLI JOCTHTHYT TPEOyEeMBIM pe3yibTaT
NEATeIbHOCTH, ONPENCNATh IMO3UTHBHBIC HM3MCHECHHS M HaIpaBJeHUs, TpeOyrolue
najabHenen padoThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YE€JIOBEKY, €r0 MHEHUIO.

I[MPEAMETHBIE PE3VJIbTATBI

B coctaBe npeaMeTHBIX pe3yIbTATOB IO OCBOEHUIO 0053aTEILHOTO COJEPIKAHNUS,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHUS M CIHOCOOBI NEUCTBH, crnerududeckue s ydeOHOro mpeaMeTa
«XUMHUS», BUIBI JACATEIBHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHWS, €r0 WHTEPIpPETAIHH,
peoOpa3oBaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIUsIX:

MPEICTaBICHNEe O 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBIICHUU TIPHUPOJIBI,
MOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKd Kak oOOJIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyIbTYyphl W TMPAKTHYICCKOU
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NEATeIbHOCTH 4YEJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHUMAHHUE MECTa
XUMHUM CPENU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJIHWYECKOTO SI3bIKa XUMUU
JUTsl COCTaBJIeHUs (POPMYJT HEOPTAaHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIuid
(c omopoil Ha anropuT™M YUYeOHBIX JEWCTBHUI); BIaJ€HWE OCHOBAMH XHMHYECKOMU
HomeHknaTypsl (IUPAC u TpuBHanbHOI) U yMEHUE HMCIOJb30BaATh €€ IS peuIeHUs
y4eOHO-TI03HABATEIbHBIX 3a7a4 C MOMOIIBI0 YUUTENs; YMEHUE HCIOJIB30BaTh MOJIEIU
JUIsL OOBSICHEHMs] CTPOCHHSI aTOMOB W MOJIEKYJl [0 QJIrOpUTMy C OINOpPOM Ha
ONIPEAEIICHHUS;

MPEJICTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHUE C TTOMOIIBIO YUUTENs
NPUMEHSTh CUCTEMY XMMHUUYECKHWX 3HAHWU JUIsi YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
W3YUYCHHBIM MaTE€pHaJioOM M MpPU TMOJYYCHUM HOBBIX 3HAHUM, a TAaKXKE B MPOLECCe
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHUii M TIpu paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIOYACT:

BAKHEHIINE XUMHYECKUE TMOHATHUS: XUMHYECKUH DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIOKHOE BELIECTBO, OJHOPOAHAsE U HEOAHOPOJHAs CMEChH,
OTHOCUTEJIbHBIE aTOMHAs WU MOJICKYJSIpHAsE MAaccChl, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIM 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpemHsis),
XUMUYECKAsl pEeakiusi, peaklud COCAUHEHMS, PEAKIUU Pa3JOoKEHUs, PEaAKINU
3aMelIeHus, Peakiuu 00MeHa, TeTIoBo 3 (PeKT peakiuu, 3K30- U IHIOTCPMHUICCKUEC
peakiuu, pacTBOpP, MaccoBasl JI0Js1 XUMHUYECKOTO JIEMEHTAa B COCIUHEHUH, MacCOBAs
JIOJIs1 M IPOLIEHTHAs KOHLEHTPALMS BEIIECTBA B paCTBOPE, AP0 aToOMa, dIIEKTPUUECKUN
CJIOW aToMa, aToMHasi OopOuTaNlb, paguyC aTroMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMHUYECKAST CBA3b, BJIEKTPOOTPULIATEIBHOCTD, IOJSAPHAs U HENOJISIpHAs KOBAJIEHTHAS
CBA3b, MOHHAsl CBA3b, METAJUIMYECKas CBS3b, KpUCTAUIMYECKas peueTka (aTomMHas,
WOHHAs, METaJuInyecKasi, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJIEKTPOJMTUYECKAs]  JUCCOLMAIMS, pEeaklMh HMOHHOTO OOMeHa,
OKUCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUMHU, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, AJIEKTPOJIU3, XMMHUUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBbIE PEAKIMHM, CKOPOCTh XMMHUUYECKOW peakldd, KaTajlu3aTtop, MNpeaeiabHO
nonyctumasi konuentpanus (I11IJIK), koppo3usi MeTasioB, CIJIaBhbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XHMMHHU: aTOMHO-MOJIEKYJISIDHAs TEOpHUsl, TEOPHUS IIEKTPOJIUTHUYECKOU
JUCCOLMALIAN, a TAKXKE IPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOHAX MCCIIEIOBAHUS BEIIECTB U MU3YUYCHUS
XUMHWYECKHUX PEaKIU;

MPEJICTABIEHUE O MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc artoma, D3JIEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CIOXKHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepumoanueckoid cucteMe (B MasbIX MEpUOAAX U TJIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJOKEHUS
aneMeHTa B llepmoamyeckon cuCTeEME € YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOECHHS
aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U 3apsAll siapa, OOIIee YUCIO 3JIEKTPOHOB),
pacnpenesneHueM HJIEKTPOHOB IO SHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpEX
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MIEPUOJIOB, KAIHs M KaJIbIIUs; KJIaCCUPUIIUPOBATH XUMHYCCKHE 3JIEMEHTHI ¢ OTIOPOi Ha
onpeeneHusi GU3NIECKOro CMBICIA MU(PPOBBIX TAHHBIX MEPUOTUUSCKON TAOJIHIIHI;

YMEHHUE KIacCU(DHUIMPOBATh XUMUYECKUAE JIEMEHTHI, HCOPTAHMUYECKHE BEIIECTBA
U XAMHYECKHE PEaKIMH C OMOpPOH Ha CXEMBI; ONPEACNISITh BAJICHTHOCTh M CTCIICHb
OKHUCJICHHSI XMMHYECKUX JIEMEHTOB, BUJ XUMHUUYECKOW CBSI3M M THUI KPUCTAJUTMUECKOU
CTPYKTYpPBI B COSTMHCHUSX, 3aps]l HOHA, XapaKTep CPe/Ibl B BOJHBIX pACTBOPAaX BEIIECCTB
(KUCIOT, OCHOBAHUWM), OKHUCIHMTEIIb M BOCCTAHOBUTEIh IO QITOPUTMY YUICOHBIX
JICUCTBUU;

YMCHHE XapaKTepH30BaTh C OMOPOM Ha cxeMy (HU3UYECKUE M XUMHYCCKHUE
CBOMCTBA MPOCTHIX BEIIESCTB (KKCIOPO, 030H, BOJOPO, rpaduT, aiMa3, KpEMHUH, a3o0T,
docdhop, cepa, xJIop, HATpuUl, Kalui, MarHUM, KaJIbIUH, ATIOMUHUMA, KEIe30) U
CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX paCTBOPOB (BOJIa, aMMHAK, XJIOPOBOAOPOI,
CEPOBOJIOPOJI, OKCHJIBI U THAPOKCUABI MeTauioB I - [IA rpynm, amomunus, meau (I1),
uHka, skenesa (I u 1), okeunsr yrnepoaa (I u 1V), kpemuus (IV), azota u dpocdopa
(IIT u V), ceppr IV u VI), cepnucrasi, cepHas, a3oTuctas, a3otHas, (ocdopHasi,
yroJIbHAs, KPpEMHHUEBAsE KUCJIOTA U UX COJIN); ONMCHIBATh C ONOPOH Ha TUTAH M KITFOUYCBBIC
CJIOBA; YMEHHE IIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH
OT MX COCTaBa M CTPOCHUS IOCJC MPEABAPUTCIBHOIO aHaM3a IMOJ PYKOBOJICTBOM
nejarora, NPUMCHCHHE BEIISCTB B 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTB
NPOTEKAHMS XUMHUYECKUX MPEBPAIICHUNA B Pa3IMYHBIX YCIOBHSX, BIHMSHHC BEUIESCTB M
XHMHYECKUX MPOIICCCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOIHYIO CPEIY;

YMEHHE COCTaBISATH 1O oO0Opasily, CXeMe, alfOPUTMYy Y4YeOHBIX AeHCTBUM
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHUS PeaklMii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U OKHUCIHUTEIHbHO-BOCCTAHOBHUTENIbHBIX PEAKINil), WUIIOCTPUPYIOUUX XUMUUYECKHE
CBOMCTBA M3YYCHHBIX KJIACCOB / TPYNIl HEOPraHMYECKHX BEINECTB, a TaKXKe
MOJITBEPIKIAIONINX TEHETHUYECKYIO B3aMMOCBSI3b MEKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COCIWHEHUU, MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIECTBA M €r0 Maccy, 00bEM ra3oB C OMOPOM Ha
oOurue hopMyibl; YMEHUE TPOBOJUTE PACUETHI MO YPABHEHHUSIM XUMHUYECKUX PEAKIINM U
HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM U MACCy PEareHTOB WM MPOAYKTOB PEAKIIUHU C
OTIopoit Ha 0Opasell, aJIrOPUTM yIeOHBIX JICHCTBHIA;

BJIaJICHME OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUA (HAOJII0JCHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE) MPU HM3YyUYCHHUU BEIIECTB M XUMHYECKHX SBICHHHA C
OTOpOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOpPMYIUpOBaThH MpoOIEeMy H
MPEJIOKUTh TMYTH €€ PEIICHHsS C TMOMOIIBI0 TeJarora; 3HaHHEe OCHOB 0O€30MmacHOM
paboThl C XUMUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
00opyTI0BaHUEM;

HaJIMYHUE MPAKTUYECKUX HABHIKOB MJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XAMHYECKUX DKCIIEPUMEHTOB TIOJI PYKOBOACTBOM YUYHUTENsI C OOCYXICHHEM IUTaHa
pabOThI WIIM COCTABJICHUEM TaOHUIIHI:

M3y4YeHHUE U ONMCaHne (PU3NIECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHE C PU3MUECKIUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYIECKUX PEAKITUH;
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U3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMecel;

MOJIyYeHHE KUCJIOPO/ia U U3YUEHHUE €ro CBOICTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIYYEHHE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOICTB;

MOJIyYeHHE aMMHaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BELIECTBA;

UCCJIEIOBAHUE M ONHCAaHUE CBOMCTB HEOPraHMYECKUX BEILECTB Pa3IMYHbIX
KJIACCOB;

MIPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa W (deHondTanenHa) s
OTIpeJIeNICHHsI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIEJ0oUeH;

U3y4YeHHE B3aUMOJCHCTBUSA KHCIOT C MeTa/llaMH, OKCHUIaMU METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMH;

NOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMUI;

BBITECHEHHME OJTHOTO MeTajljia APyruM U3 pacTBOpa COJIu;

uccienoBanue aM(pOTepHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U IIUHKA;

pelIeHre  DKCIEePUMEHTANBHBIX 3amad 1o Teme «OCHOBHBIE — KJIAacChl
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJIbHBIX  3a7ady Mo TeMe  «IJIeKTPOJUTHYECKas
JUCCOLIMALIMSIY;

pElIeHHe IKCIIEPUMEHTAIBHBIX 3aJlay Mo Teme «Baxuelme HeMeTayuibl U HX
COCIMHEHHUSI;

pelIeHre SKCIEPUMEHTAIbHBIX 3a7a4 1Mo Teme «Baxuelue MeTamibl U HUX
COCIMHEHHUSI»;

XUMHYECKUE IKCTIEPUMEHTHI, WJUTIOCTPUPYIOIINE MPU3HAKA TPOTEKAHUS PEaKIuii
MOHHOT'O 0OMEHa;

KayeCTBEHHbIE pEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPAacTBOpPax HOHBI:
XJjopua-, Opomua-, wuoaua-, cyinbdar-, ¢docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
THIPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MAarHus, KaJbIUs, aTIOMHHUS, Xkene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

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

BJIa/ICHUE MpaBUIaMH 0€30MacHOTO OOpAaIEHUs ¢ BEIIECTBAMHU, HCIIOIb3yEMbIMU
B TIOBCEJHEBHON JKM3HU, a TaKXKe TMpaBUJIAMHU TOBEJCHUS B IEIAX COEpeKeHUS
30pOBbsl W OKpYXarolled NPUPOJHON Cpelpl; IOHMMAaHUE Bpena (ONacHOCTH)
BO3/ICICTBHUSI Ha >KMBBIE OpPraHU3Mbl OINpPENEJCHHBIX BEIIECTB, a TaKXe CIOCOO0B
YMEHBIIICHUSI ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3JEHUCTBHS; MOHMMAaHUE 3HAYCHUS
’KHUPOB, OCJIKOB, YIJIEBOIOB AJI1 OpraHU3Ma YeIOBeKa;

BIAJICHUE OCHOBAMHM XUMHUYECKOW T'PaMOTHOCTH, BKJIIOYAIOMICH yMEHUE
MPaBWIBLHO WCIOJNB30BaTh HW3Y4YEHHBIE BEIIECTBA M MaTephaibl (B TOM YHCIIE,
MUHEpaIbHBIE YAOOPEHUS, METAJUTBl U CIUIABBI, MPOMYKTHI MEepPepabOTKA MPUPOTHBIX
HMCTOYHUKOB VYTJIEBOJOPOJIOB (YIJisi, MPUPOAHOrO rasa, He(TH) B OBITY, CEIbCKOM
XO3SIICTBE, HA TMPOW3BOACTBE; YyMEHHE MPUBOAUTH TMPUMEPHI  MPABUIHLHOTO
WCITOJIb30BaHUS NU3YYCHHBIX BEIIECTB U MAaTEPHAJIOB,;
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YMEHHE YCTaHABIMBATH CBSI3M MEXIY pPEaqbHO HAOIIOAAEMBIMU XUMHUYECKUMU
SABICHUSIMU M TPOILIECCaMHU, MPOUCXOAAIIMMU B Makpo- U MHKPOMHUDPE, OOBICHATH
NPUYUHBI MHOTOOOpPA3Wsl BEHIECTB, YMEHUE HHTETPUPOBATH XWMHUYECKHE 3HAHUS CO
3HAHUSMU APYTUX YIEOHBIX MPEIMETOB C TOMOIIBIO MEarora;

npeacTaBieHue o cdepax TpodecCHOoHATbHON JESITeIbHOCTH, CBA3aHHBIX C
XUMUAEH ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMA Ha JOCTHKCHHSIX
XUMHAYECKOW HAyKHW; HaJIWYUEe OmbITa paboThl € pasITUYHBIMH HCTOYHUKAMHU
uHbOpMAIIMU TI0 XUMHUHM (HAy4YHO-TIONMYJIApHAsl JUTEpaTypa, CIOBapH, CIPaBOYHHKH,
MHTEPHET-PECYpPChI) C ONOpPOM Ha aJIrOpUTM: YMEHHE OOBEKTUBHO OLICHUBATh
UHGOPMAITUIO O BEIIECTBAX, UX MPEBPALICHUIX U IPAKTHUECKOM MPUMEHEHUH.

TpeboBaHusi K TpeAMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOro mpeamera
«XUMHUS», pacIpeIeICHHbIE 110 TOAaM 00y4YeHHUs

PesynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO NPUHLMIYY J00aBICHUS HOBBIX
pEe3yAbTAaTOB OT roJa K TONy, YK€ Ha3BaHHbIE B MPEABIAYIIMX roAax MO3WUIMH, Kak
IPaBUJIO, TOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (Pe3yJIbTaThl OYEPETHOTO rojia
10 YMOJTYAHUIO BKJITIOYAIOT PE3YJIbTAThI MPEIbIIYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSATHUNA: aToM, MOJIEKYJia,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJIHOPOJ[HAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast J0JIsI XUMUYECKOTO AJIeMEeHTa
B COCAMHEHHH, MOJSIDHBIM  O0BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
*37eKTPOOTPUIIATENHHOCTH ™, CTEeTeHb OKHUCJICHHUS, XUMHYECKasi  peakius,
KJIaccu(UKaIMs peakluid: peakiud COEIMHEHUS, PEeaKIMH PA3I0KEHUs, peakluu
3aMeIeHUs, Peakiuy 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIuu; *TeIIoBoi dpdexT
peakuuu™; sapo aToma, SIEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, pallyCc aToMma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHHOH, PAcTBOp, MaccoBas JOJs BemecTBa (MPOIEHTHAs KOHIEHTpPAIHs) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH (cM. m. 1) u
MPUMEHSTh ATH TIOHATHS TIPY OTIMCAHUH BEIIECTB U X MPEBPAIICHHUIA;

MCIIOJIb30BaTh XWMHMUYECKYI0 CHMBOJIUKY [IJISi COCTaBiieHHs (OpPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEAKIIHiA, SJIEKTPOHHOTO OaaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOU Ha OMpEEICHHS, B TOM
YuCJe CTPYKTYPUPOBAHHBIC; MPHUHAMJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kilaccy
coelMHeHUN 1o QopmynaM; BHJ XHMHUYECKOW CBS3U (KOBaJe€HTHAasT W HWOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

MMETh MPEICTABICHUE O CHUCTEME XUMHYECKMX 3HAHUW, YMETb C MOMOIbIO
YUUTENS] IPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWM, ISl YCTAHOBJIEHUSI B3aUMOCBSI3H
MEXIy N3yUYEeHHBIM MaTEPHAIOM U TIPH MOJYYCHUH HOBBIX 3HAHUM, a TAKXKe MPU paboTe
C UCTOYHHUKAMH XUMHYEeCKor wuHPopMarmu. OpHUEHTUPOBATHCS B TIOHATHIX W
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OIEepUpPOBATh UMHU Ha 0OA30BOM YpPOBHE, IPUMEHSAThH IPHU BBIMOIHEHUN YU€OHBIX 3a1aHUM
U pEIIeHUH PACUETHBIX 337a4 C OMOpPOM Ha ajJrOpUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI M TEOpHUM: 3aKOH coxpaHeHus Maccel, llepuommyeckuy 3axkon JI.M.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopus. COOTHOCUTH 00O3HAUEHHUsI, KOTOpble uMeroTcs B Tabnuie «llepuonnueckas
cucrema  xumuueckux — anemeHroB . M. MenneneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHUYECKHEe BEUIECTBA;
XUMHYECKUE peakluu (MO YHUCIy M COCTaBY YYaCTBYIOIIMX B PEAKUUU BEIIECTB, MO
TEIVIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAAsl ONMUCAHUE NPUMEPAMU MOJEKYJSPHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN C OIIOPON HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOXXHOCTH ITPOTEKAHUsI XUMHUYECKUX MPEBPALLECHUN B PAa3JIUYHBIX YCIOBUAX IOCIIE
IPEeIBAPUTEIHLHOTO OOCYKIEHHUS C T1€1arorom;

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYK) MacChl BELIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMysie COCIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMMUYECKOW PEaKLUU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON JEITEIBHOCTH — aHajlu3 WU
CUHTE3, CpaBHEHHE, O00O0OIIeHUE, CHUCTEeMaTu3alus, KiaccupuKalus, BbISIBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHble METOJAbl IIO3HAaHWS — HAOII0JeHne, H3MEpEHHUeE,
MOJIETUPOBAHKUE, JKCMEPUMEHT *(peasibHbIi M MBICICHHBIN)* T0J PYKOBOICTBOM
neaarora,

CJIeIoBaTh MpaBHJIaM TOJIb30BAHHUS XUMUYECKOW TMOCYAOH M JabOpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe IpaBUiaM OOpaIlEeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OMNpPEIEIEHHON MAacCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH
U IIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LICJIOYEU U
KHUCJIOT C TOMOIIBIO HWHIUKATOPOB (JakMyc, (eHondrasenH, METWIOpPaHX U Jp.),
MOATBEPKAAIOIMX KAaYECTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIE
pEeakny Ha MOHBI) IIOJI PYKOBOJCTBOM I€Jarora.

9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUH SJIEMEHT,
aToOM, MOJIEKyJa, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas peakius,
XAMHYECKasi CBSI3b, *TETUIOBOM d(DPEKT peakiuu, MOJIb*, MOJISAPHBIA 00BEM, pacTBOP;
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JIECKTPOIUTHUYECKAS AUCCOLUALIUS, PEAKIMH HOHHOTO
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oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeEOOpaTUMBbIE
peaKIuu™, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCITUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJIEHHUE, AQJIOTpOmNusi, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b
(koBaneHTHAsl, MOHHAsl, METaJUIMYEeCKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUECKOW peakiuu™, MpeaeabHo JOoMmycTUMast
konneHTpanus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHIATUH (cM. m. 1) m
MPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

WCIIOJh30BaTh 3HAKU M CUMBOJBI s (UKCAIMU PE3yJbTaTOB HAOIIOACHUH,
cocTaBjeHUs (POpMYJ BEIIECTB U YPaBHCHUN XUMUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
ycioBuit 3anad. Mcnons3oBaTh 0003HaYeHust, umeromuecs B [lepuonuueckoit cucreme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAaHMM W COJEH B BOJE JIJIsi BBIMOJHECHUS
3aJlaHU M.

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX DIJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINpeaeIEHHOMY
KJIACCY COCIMHEHHUU C OMOpOM Ha OMpeiesieHUs, B TOM YHCJIE CTPYKTYpPHUPOBAHHBIC;
BUJIbI XUMHYECKOW CBS3U (KOBaJICHTHAsl, MOHHAS, METAJIMYECKasl) B HEOPTaHUYECKUX
COCIMHEHUAX; 3apsj HMOHA TI0 XUMHYECKOW Gopmylie; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *THUIM KPHUCTAUIMUECKON PEMETKU KOHKPETHOTO
BEIIECTBA™;

packpbiBaTh  cMmbici  [lepuogmueckoro 3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHE: *OMHCHIBATHL W XapaKTepU30BaATH* TAOIMYHYIO
dopmy Ilepuonnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh MOHATHUA
«rnaBHas noarpynna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJbIIIME TTEPUOJIbI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B TIEPUOIUYECKOMN
TabJIMIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsn a1pa, o0IIee YUCIo SIEKTPOHOB U pacipeiesieHue UX Mo AIEKTPOHHBIM
C0sIM); *0OBICHATH* 0O0IMEe 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB XHMHYECKHUX
AJIEMEHTOB U MX COCIMHEHUHN B MpelesiaX MaJIbIX MEPHOJ0B M TJABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHE BEIIECTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBYy YYacTBYIOIIMX B PEAKLHMH BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTETICHEH OKHCIICHUS XUMUYECKHUX IJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00MIME U crienu(rUecKrue XUMHIECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPOU HA CXEMBI;

COCTaBJISATh YPABHEHUS SJIEKTPOJIUTUYECKON IUCCOLMALNM KUCIOT, LIEJI0oYe U
COJIEH; TOJIHBIE W COKpAUIEHHBIE YpaBHEHHUS pEaKUUi MOHHOTO OOMEHa; ypaBHEHUS
peakiuii, MOATBEPKIAIOIINX CYIIECTBOBAHHE F€HETUYECKOM CBSI3U MEXY BEIIeCTBAMHU
Pa3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIni;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS;

24



BO3MOXHOCTH TPOTEKAHUSd XUMUYECKHX MPEBPAILCHUNA T[OCIEe MPEeIBAPUTEIHHOTO
00CYXJIEHUS C Tearorom;

BBIUHCIISATh OTHOCHUTENIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BEUIECTB;
MacCOBYIO JIOJK0 XUMHYECKOTO 3J€MEHTa Mo (popMylie COEAMHEHUS; MACCOBYIO OO
BEIIECTBA B PACTBOpPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHUYECKOW PEAKIUU C
OIIOPOY Ha aJITOPUTM;

CJIeI0BaTh MpaBWJIaM IMOJIb30BaHUS XMMHMUYECKOW TMOCYAOW U J1a0OpaTOPHBIM
o0oOpyZOBaHMEM, a TaKXe MpaBUjaM OOpaIlEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

OPOBOAUTH PEAKIUHU, TMOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB pa3InyHbIX
BEUIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOpHUI- OpOMUI-, HOAMIA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, TUAPOKCHA-UOHBI, KATHOHBl AMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAcTBOpPAaX HEOPraHUYECKUX
BEIIECTB;

OPUMEHSITh OCHOBHBIE OINEpPAlMd MBICIUTEIbHON JEATEIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHUE, O0000IlIeHHe, CHUCTEMATU3allMI0, BBISABICHUE  MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JIJIs1 WM3Y4YEHHs] CBOMCTB BELIECTB U XMMHUYECKUX DPEAKIIHI;
€CTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUS — HAOJI0/IEHUE, U3MEPEHHE, MOICTUPOBAHUE,
AKCIIEPUMEHT (peanbHbIA U MBICIICHHBIH ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHUE KaKIOM TeMbl Y4EOHOro ImpeaMera
«Xumusi» DenepanbHONW aJanTUPOBAHHONW OCHOBHOM 00Opa3oBarelbHOM MPOrpaMMbl OCHOBHOTO 0OOLIEro oOpa3oBaHUs
00yyaroluXxcs ¢ 3aJIePKKOM TICUXHUUECKOTO Pa3BUTHS, B 1I€JIOM COBMAAIOT ¢ COOTBETCTBYIOUIUM paszaenom dDenepanabHO
paboueil mporpamMmbl yueOHOro mnpeamera «XUMHUS» OCHOBHOW 0Opa3oBaTelIbHOW MPOrpaMMbl OCHOBHOIO OOIIEro
oOpazoBanus. [lpu sTrom Opranuszanus BIIpaBe cama BHOCUTb M3MEHEHHUS B COAEpP)KaHUE M PACHPEACIICHHE y4eOHOro
Mmarepuaja mo rogam oOy4yeHus, B MOCJEI0BAaTEIbHOCTh U3YyUEHHUsI TEM U KOJMYECTBO YaCOB HAa OCBOEHHUE KaXKIOU TEeMBI,
orpeziesIeHne OpraHu3aluOHHBIX GpopM 00ydeHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHM ONpeAessieTcsi BHIOpaHHBIM
oOpa3oBarenbHOM  opranuzanuein YMK, wuHAMBUAYadbHBIMH TMCUXO(DHU3UYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, cTreneHbi0o OCBOEHHOCTH UMHU Y4Y€OHBIX T€M, PEKOMEHAAIMSAMU M0 OTOOpY U aJanTalud y4eOHOro
Marepualia 1o XUMuH, MPeaCTaBICHHBIMU B [10sICHUTEIBHOM 3anUCKeE.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 4 B HEenemo0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbie TemMbl, OCHOBHOE cogep}KaHue OCHOBHbIE BUAbI AeATEeNbHOCTU
packpbiBalowme AaHHbIN pa3gen obyualowmxca

nporpammbl,
W KOIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHune

Paznen 1.1lepBonauanbubie xumudeckue monsitusi(20 1)
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Tema 1. XuMusl — BaKHas
06/1aCTh €CTeCTBO3HAHUA U
NPaKTU4€eCKOH [ esTe/IbHOCTU
4YeJioBeKa

(54)

[TpeaMeT xUMUK.* POJIb XUMUU B XKU3HU YeJIOBEKa. XUMUsI B
cucTeMe HayK. MeTo/ibl NO3HAHUSA B XUMUM.*

Tena u BewecTBa. PU3nyecKue CBOWCTBA BEILECTB. ArperaTHoe
COCTOsTHUe BelllecTB. YucTrle BellecTBa U cMecH. Cioco6bl
pasgenieHus cMeceil. Pusnyeckue U XMUMUYeCKHUe SBJIEHUS.
[Ipy3HaKy U yCI0BUSA NPOTEKaHUS XUMHUUECKUX peaKIui.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMHy paboThl B
XUMHUYeCcKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0OBaHUE.

2. PazyinyHble BU/bl XUMUYECKOU MOCYIbI.

3. O6pasiibl BelleCTB.

4. Cioco6nl1 pa3piesneHusi cMeceld (puabTpoBaHue, BbIIapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlabopaTopHbIe U IpaKTUYECKHUe PaGOThI

JlabopamopHbie onbimbi:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasnesieHue cMecu c MOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlabopaTopHOe 060pyZ0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBusia 6e3onacHoN paboThl B XUMUUYECKON 1ab0opaTOPHHU.
Ne 2. OumncTKa 3arpsA3HEHHOWN NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/ U3y4YaEMBIX MIOHATHH C IOMOLIBIO Nejjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U KU3HHU YEJIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCTbIE BEIECTBA U CMECH; OHOPO/{HbIE U HEOJHOPO/IHbIE CMECH;

PaznunyaTh PpUsHvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAaHUS XMMHUYECKOM OCY 101 1 1abopaTOPHBIM
060pyZI0BAHUEM, A TAKXKe IIPAaBUJIaM 00palleHHs C XMMUYECKUMH Bellje-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMU 10 BBINOJHEHHIO TPAKTUYECKUX PabOT MO/,
KOHTpOJIEM Ile/larora.

[l1aHUpPOBaTh U POBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
OMNUCaHUI0 GU3UYECKHUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecer
BellleCTB I10/] pyKOBOACTBOM IeJjarora ¢ o6cy/ieHueM IJlaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/IaHUH U B ITpoLiecce
HCCJIe/I0BaTe/IbCKOM 1esITeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEepaTypy
XMMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHUaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoicTpanBaTb pa3BépHyThble MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHdopMaLHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1eMeHThl. 3HAaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIeCTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUe.

Xumundeckas ¢popmyJia. BaeHTHOCTb aTOMOB XUMUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BelecTB.*
OTHOcHUTe/IbHAast aTOMHasi Macca. OTHOCUTe IbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast /10J151 XMMH4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMHUYECKUE SIBJIeHUSA. XUMUUeCcKas peaKIiysl.
[IpU3HaKK U YCJI0BUS NPOTEKAHUS XUMHUYECKUX PeaKIL[UH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakyiii (coeAMHEHMS], pa3JIOXKeHHUS],
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4Y€HbIN-3HIIUK/IONEAUCT.*

AemoHcTpauumn

dusnyeckue sBJIeHUd (pacTUpaHHe caxapa B CTYIKe, KUIIeHHE U
KOH/IeHCalusl BOJIbI U T. [T.).

XuMudeckue siBJleHUs (TopeHue CBeuH, pasjioKeHHUe caxapa,
B3aUMO/leficTBHE CepHOM KHCJIOTHI C XJI0pU0M 6apus,
passioxkeHue rujpokcuaa Meau (1), BzaumoieicTBue KeJsie3a ¢
cepoH, B3auMo/ieHcTBHe KeJsie3a ¢ pacTBopoM cosu MeAu(11)).
OnBIT, HUTIOCTPUPYIOLIUHI 3aKOH COXpPaHEHHUs MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBIE OTBITHI:

[IpuMeps! pusnyecKUx ABJEHUH (T/1aBJIeHNe BOCKA, TassHUE
JbJA).

[IprMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBAaHUE MeJHON
MPOBOJIOKY, B3aUMO/IeCTBHE MeJIa C KUCJIOTOMH).

Mogze1v aTOMOB U MOJIEKY T

MpakTnyeckasa pabota Ne3 MpusHaKn NPOTEKaHUA XMMUYECKUX
peaKkumi

BoiuncneHus

— OTHOCUTEJILHON MOJIEKYJ/IIPHON MacChl BELIECTB;

— MAacCOBOH /I0JIM XUMHUYECKOr0 3JIeMeHTa 110 GpopmyJie
coeJTUHeHUs.

[IpUMeHSTh eCTeCTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOH JIeITeJIbHOCTH (CpaBHEHUE, KJacCubUKaLus) i1 U3yYEeHHUsT
BellleCTB ¥ XMMUYECKHUX peaklMi c ONOpoH Ha aJITOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX OHSATHI U 3aKOHOB U IPUMEHSATD 3TH OHATHSA
IIpY ONMCAaHMH CBOMCTB BellleCTB M UX IpeBpallleHUui C 0NOpOoH Ha IJIaH U
KJII0UeBble CJI0Ba.

PasnuyaTh pusnyeckue v XMUMHUYeCKUe IBJIeHUs], 06'bSICHATD UX CYLIIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKY/ISIPHOTO yYeHUs C OOPOH Ha ollpe/ie/lIeHUs] U CXeMBL

OnpezensiTh NpHU3HAKK XUMHYECKUX PEAKIMH, YCI0BUS UX NPOTEKAHUS.

O6BACHATD CYIHOCTb PU3UUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 YYeHUs C UCII0/Ib30BaHHEM BU3yabHOU ONOPHI.

KnaccuduuumpoBaTh XMMHYecKHe peaKLiMH (110 YUCIY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C ONOPOM HAa CXEMBI.

CocTaBasITh GOpMYJIbl GMHAPHBIX BELIECTB [0 BaJIeHTHOCTH U ONpeJiesisiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOH Ha a/ITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OUIMEHTHI B YypaBHEHHUAX XUMUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CrnezmoBaThb NpaBU/aM N0J1b30BaHUSA XUMUYEeCKON TOCY[01 U JTab0paTOPHBIM
060pyl0BaHMEM, A TaKKe TPaBUJIaM 00pallieHHs ¢ BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Ilefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTe/IbCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JINTePaTyPy XMMUYECKOI'0 COiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ, pyKOBOACTBOM Nefiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CTIPABOYHbIX MaTePHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XUMUHU

Paspen 2. BaxkHeliliMe npeAcTaBUTe/IH HeopraHudeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3ayxa.
Kucopos — ajieMeHT 1 IPOCTOE Bellle-
cTBO. 030H — *ajlIoTpoInHas MoAuHUKalus Kucaopoa.*

HaxoxxaeHue KuUcJiopoza B rnpupoze, cbusuqecxne U XMMHU4YECKHe

CBOMCTBA (peaKLiMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHMUS U peKpallieHUs ropenus. [loHsaTre

00 OKCHUAX.

*Crnoco6bl MoJIy4YeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
NpoMblILJIEHHOCTU.* [I[puMeHeHUe kucaopoja. Kpyrosopor
KHCJI0pO/Jia B IPUPOJE.

*TensioBoM 3P PEeKT XUMHUYECKON PEAKI[UU, TIOHATHE O
TEePMOXUMHUYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepPMUYECKUX
peakiusx.

*TonsimBo (HedTh, yroyb U MeTaH). 3arpsi3HeHUe BO3/yXa,
croco6bl ero NpeioTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, paspylieHre 030HOBOIO CJI0s.*

AemoHcTpauum

B3auMmo/ielictBue pocdopa, cepbl U eJse3a ¢ KUCIA0POA0M
(BO3MOKHO HUCMOJIb30BaHKE BU/IEOOIBITORB).
OnpesiesieHUE COZlepKaHUSI KUCIOPO/a B BO3AYXE.
OHblTbl, ﬂeMOHCTpI/lpy}OH_lI/le yC}IOBI/IH BO3HUKHOBEHUA U
MpeKpalleHNst TOpeHusl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaGopaTOpPHBIH OIBIT:

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

Ne 4., [TosryyeHue KUCI0pOAQ, U3yYeHHe ero CBOWCTB.

BbluncneHus
— MOJIEKYJIAPHOM Macchl KHC/I0pOJa M 030Ha Ha OCHOBaHUU
aTOMHOM Macchbl XUMHUYECKOI'0 3JleMeHTa
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepHu30BaTh (OMUCHIBATB)C ONOPOL HA NIAH, CXeMY, KPAMKYIO 3aNiCh
COCTaB BO3/yxa, HU3HUYecKHe U XU-MUYeCcKHe CBOMCTBA KUCI0PO/ia, CIOCOObI
€ro NoJlyyeHus, IpUMeHEeHNEe U 3HaYEHUE B IPUPOJIE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C TIPe/iBapUTeIbHbIM
06CyKJieHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUS KUCI0POJa (BBITECHEHHUEM BO/bI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NeAarora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY JJ1s1 COCTaBJIeHUsI GOPMY.JI BEe1L|eCTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

O6BACHATD CYL{HOCTb 3KOJIOIMYeCKHUX TP06JieM, CBI3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CnezmoBaThb npaBuiaM 6e3onacHoOl paboThl B 1aG0OpaTOPUH NTPH UCI0JIb30BAaHUU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS N10J] KOHTPOJIEM N1€JIarora, a TaKxe
IpaBMJIaM 06pallieHHsI C TOPIOYUMH BellleCTBaMU B ObITY.

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTH HAbJIIO/IeHUs], Ie/IaTh BBIBOAbI 110 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBOZICTBOM Ileiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIIe.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B IIpoLiecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 CO/leprKaHHs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BbicTpanBaTh pa3BEépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HNKa U CIIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUU



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

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOILIEHHUS B XUMUH
(44)

Bozopos — 3sieMeHT U pocToe BellecTBo. HaxoxeHue B
npupoe, GU3nUecKre U XUMHYECKYE CBOMCTBA (Ha mpuMepe
B3aMMO/IEMCTBUS C HEMETA/VIaMU U OKCH/JaMU METAJIIOB),
NprYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHsITHE O KMCIOTaX U COJISAX.

AemoHcTpauumn

[TosryyeHue, coGMpaHue U paclio3HaBaHUE BO0OPO/a.
['opeHue BogopoAa.

BsauMojelicTBUe Bogopoa ¢ okcugom Meau(Il).

Na6opaTtopHblie U NpaKTUYeckue paboTbl
JlabopaTOPHBIN OMBIT:

B3aumo/ieicTBHE KUCJIOT C MeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHue BOAOPOAA, U3YYEHUE €TI0 CBOMCTB.

BoiuncneHua
— MOJleKleHpHOI;‘l MacCChI BellleCTBa Ha OCHOBAaHHUHU aTOMHOM
MacCChbl XUMHW4Y€ECKHUX 3JIEMEHTOB

KosnmyecTBo BewectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisipHbIi 06 €M ra3oB. Pac4éThl Mo XUMHUYECKUM
ypPaBHEHUSM.

JleMOHcTpanusa
06pasLbl BelLecTB KOJIMYeCTBOM 1 MOJIb.

BbluncneHus

— 06'b€Ma, KOJINYeCTBA BelLlleCTBa ra3a I10 ero U3BeCTHOMY
KOJINYeCTBY BellleCTBA UJIU 06 BEMY;

— 06'bEMOB Ta30B 10 ypaBHEHUIO PeaKL[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOLLIEHUH ra30B
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMCAHUHU CBOMCTB BeLIECTB U UX peBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3NUECKHE U XUMUUYECKHE CBOMCTBA BOAOPO/A,
CII0COGBI €ro NoJIyY€eHHs], IPUMEHEHUE C OIIOPOH Ha MJIaH, KPaTKY!o 3aIl1Ch,
CXEMY.

Co6upaTb IpUGOP AJIs OJLYYeHHUs BOJOPOAA C UCII0Ib30BaHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTABJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATO0ra., a TAKKe
npaBu/IaM 00palieHHs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[I1aHUPOBATh U OCYLIECTBJISTh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBOJUTh HAGJIIO/IEHUS, [Ie/IaTh BbIBO/bI [0 PE3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora ¢ 00Cy>kieHueM IJIaHa paboThl, C CIIOb30BaHUEM
KJ/IHU1Ie.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymIle.

l-[JIaHl/IpOBaTb U OCYLIECTBJIATD Ha NPAaKTUKE XUMUYECKHE IKCIIEPUMEHTh],
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJIaTb BbIBO/JbI I10 pe3yJ/ibTaTaM 3KCII€epHUMEHTa.

Y4acTBoBaTh B COBMECTHOU paboTe B rpyIe

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATUH U IPUMEHATDb 3TH NOHATHA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUHU AJIs PellieHUs pacyéTHBIX 3324 C TOMOLIbIO
nejarora.

BbIYHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCTBa C OIOpo Ha o6pasel;, Ha GOpPMY.JIb;

[IpoBOAUTE pacyéThbl IO ypaBHEHUAM XMMHUYECKUX PeaKL Ui ¢ OTOpoi Ha
o06paseL, aJITOPUTM y4e6OHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HUJIU IIPOIYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPABOYHBIX MaTepHaIoB, TPAaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUMHBIN annapaT Kypca XMMHUU C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Boja, ee cocTaB, cTpoeHue, MoJieKyJ1bl. Du3nyecKkue CBOMCTBA
BO/Zbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCcKHe CBOMCTBA BObI

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

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTb
BelIEeCTB B Boge.*

*HacbllleHHbIE U HeHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BelllecTBa B pacTBODe.

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

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIU3 BOJIbI; CHHTE3 BO/ibl; B3AUMO/JEHCTBHE BOJIbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HUCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4HON paCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJIOT U Lijes1ouel ¢ TOMOLIBIO
WHAMKaATOPOB.

Na6opatopHble U NpaKTMyeckue pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJ1ell pacTBOPEHHOI0 BellieCTBa.

BuiuncneHus

— C MCII0JIb30BAaHHEM INOHATHA «MACCOBadA 0JId BelleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/T U3y4aeMbIX TOHSATHI U IPUMEHSITh 3TH MOHSATHUS IPU
ONMKCAaHUY CBOMCTB BELIECTB U UX PEBPALeHH# ¢ TOMOIIbIO0 learora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUUYECKHE CBOMCTBA BO/bI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPO/HBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJ/IATh ypaBHEHUS] XMMHUYECKUX PeaKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJIbI OT IPUMECEH, MEPHI 10 OXPaHE BO/,
OT 3arpsi3HEeHMUs II0CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/, KOHTPOJIEM Nearora, ¢
UCIN0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU MPU UCTO0JIb30BAHUHU
XUMHYECKOH MOCY1bl U 060PYA0BaHUS 10/] KOHTPOJIEM NIE€J]arora.

npOBOﬂl/ITb BbIYHCJIEHHA C IPUMEHEHUEeM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOpPMYJIbL

Hcnosib3oBaThb MPpU BBINIOJIHEHHUH y‘-IeGHI:IX 3aaaHm‘/’1 U B IIporecce
UCCJIe/I0BATEJNbCKOH JIeATEIbHOCTH HAYyYHO-TTONYJ/IIPHYIO JINTEPATypy
XUMHYECKOTO COJIEPIKaHMUS, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10J;, pyKOBOJACTBOM I1eJiarora.

BeicTpauBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOPMALMIO U3 y4eGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHH 110CJIe
Ipe/IBAPUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanusa HeopraHU4eCKUX COeAUHEHUH.

OKcuzbl: coCTaB, KJIaccupukanus (OCHOBHBIE, KUCIOTHBIE,
*aMdoTepHble, HECOJIe00pa3yIolHe HA IPUMEpPe OKCHJA
yriaepoja Il n okenaa asota Il, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCA0Tamu, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (LeJ049u U
HepacTBOPUMbIe OCHOBaHUS), HOMEHKJIATYpa.

KucsoTsl: cocTas, kJ1accuduKal s, HOMEHK/IATYpa, GU3UUeCKUe
Y XMMUYeCcKHe CBOMCTBA (B3aUMO/JeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepEe COJISTHOW U CEPHON KUCJIOT),
*croco0Obl oJyd4eHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHME): HOMEHKJIATYPA, *cnoco6bl moydeHUs*,
B3auMO/ielicTBHe coslel ¢ MeTasllaMU, KUC/IOTaMY, 11leJ104aMU U
COJISIMH.

['eHeTHUeCKast CBSI3b MEX/IY KJIACCAMHU HEOPTaHUYECKHX
coepuHeHUH. ['eHeTHYeckre psabL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCH/AX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHUYeCcKue
CBOICTBA - B3aUMO/IEMCTBHE C KUCJIOTAMH U 11leJI0YaMH.
PassioxxeHue npy HarpeBaHUM.

AemoHcTpauum

06pa3ibl HeOPraHUYeCKUX BELIECTB Pa3JIMYHbIX KJIaCCOB.
B3anMo/ielicTBUE pacTBOpa CEPHOM KMCIOTHI C OKCHJOM
menu(Il).

Peak1ys HeATpau3anuu.

BbITecHeHMe 0/JHOr0 MeTaJl/Ia IpyrMM U3 pacTBOPA COJIM.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBIE OTBITHI:

B3zauMoieficTBHE KMCJIOT C MeTa/IJIaMH.

[losryyeHue HepacTBOPUMBIX OCHOBAaHUM.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAaHUH C KUCJIOTaMH.
PaznoxeHue rugpokcuga Meau(1l) npu HarpeBaHUH.
[IpakTHyeckas paboTa:

Ne 7. PemieHue aKcriepMMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTaHUYeCKUX COeIMHEHUM».

BuiuncneHus

— I10 YPaBHEHHUSIM XUMHYECKUX PeaKLUH

OrmpeiesieHre OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COSIMHEHHH 110 Ia0JIoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHMX COCIMHEHHUN Ha
OCHOBE OIIPEJICIICHHS.

CocrapieHre (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIMHEHHI U Ha3bIBaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAILHON HOMEHKJIATYPE C HCIOIB30BaHUEM
ompe/ieieHus U TaOIMIbI PACTBOPUMOCTH.

KnaccudunupoBaHue H3ydaeMbIX BEIIECTB [I0 COCTaBY H CE0UCMEaM C ONOPON Ha
OIpe/IeICHNUS, CXEMBbI 1 TaOJIUILy PACTBOPUMOCTH.

CocrapieHre TabIHIbl TCHETHYECKHX PSIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHMX COCIAUHEHHI MO/l PyKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEIECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
W3YYCHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C MCITONB30BAHHEM
cxeMbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHNUI» IOl PYKOBOJICTBOM IEJIarora.

CocrapiieHre MOJICKY/ISPHBIX YPaBHEHUI peakiii, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NOMYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OMopOii Ha BepOaIbHYyIO CXeMY B Ka4eCTBE 3PUTEIILHOM OIOPHI.

CocrapiieHre MOJICKYJISPHBIX YPAaBHEHHUI PeakInii 10 CXeMaM C peABapUTEeIbHBIM
00cyXIIeHHeM BBIOOpa pearupyromnx BemecTB.

BeIuncieHre M0 ypaBHEHUSIM XUMHYECKUX PEaKiiii KolMnuecTBa, 00bEMa, Macchl
BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIHH II0
AIITOPHTMY.

IInaHupoBaHKE M OCYLICCTBICHUE Ha MIPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIONCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHHE BBIBOJIOB II0 Pe3y/ibTaTaM KCIEPUMEHTa C UCIIONB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHHE ¢ MOMOLIBIO [IEAArora 1 BEIIOTHEHNE NpaBui1 6e30macHoil paboTh! B
71a00paTOPHH MPH UCIIONB30BAHINN XUMHYECKOI ITOCY/IbI i 000pYIOBaHHMSL.
Vcnonp30BaHue MPHU BBIOIHESHUH yU4eOHbBIX 3aJaHMH U B IIPOLIECcCce
HCCIIeIOBATENBCKON JEATEIbHOCTH HAYIHO-TIOMYIISIPHOI JTUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIPABOYHBIE MaTepUaIbl, pecypchl IHTepHeTa, OCylecTBICHHE BEIOOpa
O/ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OIOpOit Ha
HH(OPMALHIO U3 YIeOHNKA U CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHOE HCIIONIB30BaHUE
M3Y4IEHHOrO MOHITHIHOTO anmapara Kypca XMMHH C HCIIOJIb30BaHHUEM IUIaHa,
OIOPHBIX CJIOB, AITOPHTMA.

Paspen 3. [lepuoanyeckuii 3aKkoH u [llepuogudeckas cucreMa XMuMH4Yeckux 3j1eMeHToB /I. . MeHAeneeBa.
CtpoeHue aToMOB. XUMHU4ecKas CBsA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

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

[TepBble MONBITKU KJIaCCUPUKALIMU XUMUYECKUX 3JIEMEHTOB.
[ToHsITHE O rpyNIax CXO/HbIX 3JIEMEHTOB (1L[eJI0YHbIE U
11eJI0YHO3€eMeJIbHbIE METaJLIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J71eMeHTbI, KOTOpbIe 06pa3yoT

aMdoTepHble OKCUABI U THPOKCUABL*

[leproaunyeckuit 3akoH U [lepuosu-yeckas cucteMa
XUMMHYECKHUX 3/1eMeHTOB JI. . MeHenieeBa. [lepuobl, rpyIibl,
noarpynmnsl. Pusrdyeckruit CMbICI NOPSAAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepro/ia U TPYIIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX s/iep. *U3oTonbL*
JyieKTpOoHBI. CTpOEeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB MEePBbIX
20 XxuMHUYeCKUX 371eMeHTOB [leproanyecKol cUCTeMbl

/. . MeHpeneeBa.

XapaKTepUCTHUKa XMMHUYECKOT0 3JIEMEHTA 0 ero MoJIOXKEHHUIO B
[lepuoaunuyeckoit cucteme /. U. MeHpesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB 3JIEMEHTOB MaJIbIX
MEepruoJ0B U I'VIaBHbIX NOATPYINII B 3aBUCUMOCTH OT aTOMHOTI'O
(nopsiakoBoro) Homepa.*

*3HaueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckoi

CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJIs1 Pa3BUTHs HAyKH U
npakTuku. [l. U. MeHfiesleeB — y4Y€HBIH, Teiaror U rpaJaHuH.*

AemoHcTpauumn

KopoTkonepuogHas ¥ JJIMHHONIEpHOUAHAsA GOPMbI
[leproanyecko CUCTEMbI XUMHUYECKHX 3J1eMEHTOB

Jl. 1. MengeneeBa.

O3HakoMJIeHHe ¢ 06pa3iaMy MeTaJlJIOB U HEMETaJlJIOB.
Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTOPHBIH OIBIT:

B3auMogelicTBHe rHAPOKCHAA [IUHKA C pAaCTBOPAMU KHCJIOT U
ieJsioyen
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PackpbIBaTh CMBIC/ IEPUOANYECKOTO 3aKOHA [0/, PyKOBOJICTBOM IleJiarora.

[ToHMMaTh CylECTBOBaHHE IEPUOJUYECKOHN 3aBUCUMOCTH CBOHUCTB XUMUY€ECKUX
3JIeMeHTOB (M3MeHeHMe PainyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHEHUH OT I0JI0XKeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOEHHUs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBNIUBATh CBA3b MEX/Y NM0JIOXKEHHEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij f/pa, o6llee YUCJI0 371eKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam Ilepuoanyeckoit cHCTeMBbI € TOMOLIbIO NT€/jarora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI [TepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /[l. U. MeHieseeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B JTJaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHUYeCKOU nocy/ibl 1 060pyZ0BaHHUs 10/ KOHTPOJIEM TeJjarora.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U yCTHBIE OTBETHI C OTIOPOM Ha
nHdopMaI Mo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIN alapaT Kypca XMMHU 110CJ1e
CTPYKTYpPUPOBaHUSI MaTepHasa C UCI0JIb30BaHUEM KJIMILE.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUHM TEKCThI yyeOHUKa ocie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoyHble MaTepualsl ([lepuoanyeckyio
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOZiE, 3JIEKTPOXUMHUYECKUH psij| HANpsHKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepXKaHHsl, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ilefiarora



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

9 KUIACC

*DJIEeKTPOOTPHUIATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMH4decKasi CBsI3b (MOHHasI, KOBaJIEHTHAsI MOJISIpHAs U
KOBaJIEHTHAs1 HEMOJISIPHAs ).

CTeneHb OKUC/TEHUS.

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

AemoHcTpauumn
OKUCIMTEeNbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakL Uy pasyioKeHus, COeJUHEHUS

(2 4 B Henemto, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BpeMs)

PacKpbIBaTh CMbIC/I U3y4aeMbIX MOHSITUH M0/ PYKOBO/ICTBOM I1€/1arora.

OnpeaensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpeensiTh CTENEHb OKUCJIEHUS] XUMUYECKOr0 3JIeMeHTA 10 GpopMyJie ero
CO€eJIMHEHUS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpefensiTh 371EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb MPOLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAITh 3/1eKTPOHHBIHN 6aJIaHC € YYETOM YMC/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEJIBHO-BOCCTAHOBUTEIbHOU PEeaKIUH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM peaKIUH.

Hcnosib30BaTh NPH BHINOJHEHHH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA M0CIIe

CTPYKTYpPUPOBaHUsA MaTepHasa, CIpaBOYHble MaTepHabl (TepUOAUYECKYI0
CUCTeMy XMMHU4YecKUX ajleMeHTOB /. . MeHesieeBa, Tab/1M1ly pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHMH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH s/l HaNpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbi,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHME U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjiacca

(54)

[leproanyeckuit 3akoH. [leproaundeckas cucteMa XUMHAYECKHAX
asnemeHTOB /I. . MeHgeieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB IIePBBIX TPEX
[IepUO/I0B, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUH C [10JI0KEHUEM 3JIeMEHTOB B
NepHoANYecKOM cCUCTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanys 1 HoMeHK/IaTypa HeOpraHM4eCcKUX BellleCTB
(MexxAyHa-poAHas U TpHMBHAJIbHasA). XMMHUYeCcKHe CBOMCTBa
BeLIEeCTB, OTHOCAIIMXCA K pPa3/IMYHbIM KJlacCaM HeOpraHU4eCKUx
CcoeIUHEHWH, UX reHeTHYecKasl CBSI3b HEOPTaHUYeCKUX Bell|eCTB.
CTpoeHHe BellleCTBa: BU/ bl XUMUYECKOHN CBSA3U U TUIIBI
KPHUCTA/I/INYeCKUX PeLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpOeHus.*

JleMoHCcTpanuu

1. Moze/11 KpUCTaLJIMYeCKUX PeLIETOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkonepuoHas U AJIMHHONIepUoAHas GOPMbI
[leproanyecko cUCTeMbl XUMHUYECKHX 3/1eMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX NoJ1oxkeHUI0 B [lepuouyeckoii cucreme Jl. U. MeHiesieeBa ¢
OMOpPO Ha aJITOPUTM.

KnaccudunpoBaThk M Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4Y€eHHbIX
KJIaCCOB C ONOPOH Ha cxeMy, TabJIHLy PaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPKAATh CBOMCTBA NPUMepPaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTAINIECKON PELIETKU
BEIEeCTBA C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs [OCjIe
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThbIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONTOPOM Ha
MHPOpPMALMIO U3 YYEeOHUKA U CIPAaBOYHBIX MaTepPHAJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4eHHbIM NOHATUHHBIN aNapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 3a/JaHUM U B poliecce
HCCIe/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/l PYKOBO/ICTBOM Ile/larora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XMMUYeCKUX peaKiui 1o pa3/IM4HbIM TPU3HaKaM
(1o 4Mc1y ¥ coCTaBy Y4acTBYIOLMX B peaKLU BellecTB, *11o
TenJ0BoMy 3$deKTy, 10 U3MEHEHUIO CTeNleHeH OKUCIeHUs
XMUMHUYECKHX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCcTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXUMHUYeCKHe
ypaBHeHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHaTHe 06 06paTUMBbIX
Y HeoOPAaTUMbIX XUMHUYECKHUX peakusax. [IoHATHe 0 XUMHYeCKOM
paBHOBecuU. PakTOpHI, BIMAILINE HA CKOPOCTb XMMHUUYECKOH
peakLU1 U T10JI0XKeHHe XMMUYeCKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIuH (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTEIbHON PEAKLIUH).

JleMOHCTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOH peaKLUH OT Pa3/IMIHbIX
daKTopoB.

2. Bo3pelicTBre KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX pEAKIIUH.

4. CMelieHUe paBHOBECHUS XUMUYECKON peaKL iU,

Bbruucienus
— KOJIMYEeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB UK
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3TU NOHATHUA NPHU
OIMCaHUY CBOMCTB BEILECTB U UX IpeBpalleHu .

KnaccudunupoBaTb XMMHUYeCKHe peaKLUY 10 PA3/IMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKIiuM OT pa3/IMYHbIX
$aKTOpOB 0/, pYKOBO/JCTBOM y4YUTeJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAaHUA XMMUUYECKHX NTpeBpallileHUuH B
pa3/IMYHBIX YCI0BUAX MTOCJIEe TPeiBapUTeNbHOM paboThI.

OnpezieniTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GajIaHC PeaKIUH.

[Ipor3BOAUTH BBIYUCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CTIPABOYHbIX MaTepHaJIOB, TPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/IBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeIOBATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISPHYIO JIUTEPATy Py
XMUMHMYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [1eJaroroM.
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TeMa 2. J/IeKTpOJIMTHYECKas
AUccouManus. XuMH4YeCKHe
peakinyy B pacTBOpax

(84)

Teopust 3/IEKTPOUTUYECKOHN AUCCOLMALIMU. IJIEKTPOJTUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHHU3M AUCCOLUALUU
BEILECTB C pa3/IMYHbIMHU BUJAMU XUMHUUECKOU CBsi3U. CTeNeHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peak1jvy HOHHOT'0 0GMEHA, YCJI0BUS UX IPOTeKaHus. MoHHbIe
ypaBHEHUs peaKLHi.

XUMHUUYECKHe CBOMCTBA KUCIOT, OCHOBAHUM U COJIeH B CBETe
Npe/ICTaB/JeHUH 00 3/IEKTPOJIUTHYECKON Jucconanuu. Cpesa
pactBopa. [IoHsITHe 0 rU/IPOJIM3e COJIeH.

KayecTBeHHbIe peaKkIlUK Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cuvkaT-¢$pochaT- aHUOHbI, TUAPOKCUA-UOHBI KaTUOHBI aMMOHHUs],
MarHusl, KaJblUs, aJIOMUHUs, *KeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpaX..

JleMoHCcTpanuu

JseKTpUYecKas MpOBOJUMOCTb PACTBOPOB BEI|ECTB; ABHU)KEHHE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLME TPU3HAKHY TPOTEKAHUS peaKkui
HOHHOTO 06MeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBOpax coJsieil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKa).

JlaGopaTopHble U IPaKTU4eCKue

pa6oTsI

JlaGopaTOpPHBIH ONBIT:

Ne8Peaknuy HOHHOT0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdaTa meau(Il)

Y 1é/1041, KapboHaTa HATPUA U COJIAHON KUCJIOTbI, peaKLUsa

HeUTpa/M3aluy Mexy F'MIPOKCU0M KaJud U COJITHON KUCIOTOM.

Ne9. KauyecTBeHHble peakuymy Ha MOHbI B pacTBope.

[IpakTHyeckas paboTa:
Ne 1. PemeHue akcneprMeHTa/IbHBIX 33/a4 [10 TeMe.

Boeruucienus
— 10 ypaBHEHUSIM XUMUYECKHUX PeaKui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbICJI TEOPHUHU
3JIEKTPOJIUTUYECKOU JUCCOIMALUU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBO/I-

HOCTH BOJJHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, IoJIHbIe
Y COKpalléHHbIE HIOHHbIE YPaBHEHUSI XUMUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, IeJIaTh BBIBObI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapuUTeJbHON paboOThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOpPUH NMPU
HCI0JIb30BAaHUH XUMHYECKOU MOCY/IbI KU 060PY/JOBaHUS 110/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCIEHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMaIHIo U3 yYe6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110CJ1e
NpeJBapUTEJBLHOTO CTPYKTYPHUPOBAaHUA MaTepUaJa.

Hcnosib30oBaTh IPpHY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETEIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO CO/IepKaHHUsl, ClIPaBOYHbIE MaTepHaJibl, pecypcbl MHTepHeTa
1ocJie KOHCY/IbTallUH C TIeJaroroM.

Paspen 2. HemeTa/l/Ibl M MX coeJMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

06111as1 XapaKTePUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /Jisl HUX CTENEeHU
okucsienus. CTpoeHUe U pU3nUecKre CBOHCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ10pa
(B3auMoOJeHCTBHE C METa/VIAMU, HeMeTaJlJlaMH (BOJIOPO/JIOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBa, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHU/i-MoHkbl. */leficTBUE XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M YeJioBeKa.* BaxkHeHIIMe XJI0PUAbI M UX HAX0XKJEHUE B
pUpoe.

JleMoHCcTpanuu
BuseoMaTepuaJibl: rajioreHbl U UX COeTUHEHUSs.
06pasibl XJT0PUIOB.

JlaGopaTopHble U IPAaKTU4YECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

Pacno3HaBaHue XJI0pHU/-UOHOB.

[IpakTHyeckas paboTa:

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

Beruucienus
110 YpaBHEHUSIM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061IMie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/IOB U IJIaBHBIX TOArPYII
[leproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHHS UX
aTOMOB C UCII0JIb30BaHUEM CXEeMBI.

XapakTepu3oBaTh pU3UUeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpyMepe XJI0pa) U CJI0KHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs, IpYMeHeH e U 3HaYeHNe B
NpUpPO/ie U >KU3HU YesIoBeKa 110cjie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpefensTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TabJIUIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBAATh Ha MPAaKTHKe XMMUY€eCKHe 3KCIIepUMEHTHI,
IPOBOAUTL HAaGJII0/IeHUS, [ieJIaTh BbIBOABI [10 Pe3yJibTaTaM 3KCIeprUMeHTa
nocJie npeJiBapuTeIbHONU PaboThI.

Tema 4. O611asa
XapaKTepUCTUKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnel. Cepa
U eé coeguHeHu (5 4)

061mas xapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsieHusi. CTpoeHne U pu3nuecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHCJI0PO/JA U Cepbl.

AnnoTtponHsle Mogu$UKaLUU KACI0POJA U cepbl. XUMUYeCKHe
CBOMCTBa cepbl. B3auMoiecTBYE ¢ HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMH a30THOH U
cepHoH Kuca0TaMU. CepoBOOPOJ, CTpoeHHe, U3NUecKHe

O6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeIMHEHUH]
C Y4€TOM CTPOEHHS UX aTOMOB C OI0poH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $r3UIECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BeLleCTBa Cephl U eé coeJUHEHUN
(cepoBOZOpOJiA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/1bGATOB), CIOCOOBI UX
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U XUMUYECKHe CBOMCTBa (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJ'IbHI)IE). INoJIy4eHH4, IpMMEeHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

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

KHUCJI0Ta, QU3UYECKUE U XUMUYECKHE CBOMCTRA (06111e Kak OnpeesiTh HaJU4YKe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBICHATH CYIIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOoM
CepHUCTas KUCJIOTA. COeZIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBAHUS MaTepHaJa.

*XUMHYeCcKHe peaKlyHy, JieXall[ie B 0CHOBe ITPOMBbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJISATD Ha MPAKTUKE XUMHUY€ECKHE IKCIIEPUMEHTBI,
cnoco6a noJiydyeHus CepHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAMUTh HAGJIIOIEHHUS], [ieJIaTh BHIBOABI [0 Pe3yJIbTaTaM 3KCIepUMeHTa.
HUX [poLiecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieioBaTh MpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJii CepHOM KUCJIOThI, KaYeCTBEHHAs peaKIiysl Ha Cy/ibdaT-HOH. HCI0JIb30BAaHUHU XUMHUY€ECKOU TOCY/Ibl U 060PY/I0BAHUSA M0/, PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeIUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsi3HeHHe OKpY»KaloIllel cpe/ibl COeIUMHEHUSIMH CEPhI [IpOU3BOAUTH BBIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(KUCJIOTHBIE TOXK/H, 3aTpsI3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCO6bI Wcnosib30BaTh MPH BhIMOJHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKaA,

€ero npeZioTBpaleHus.* cnpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMmeHTOB /. . MeH/iesieeBa, Tab MLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH sl HAllPsSHKeHU I
MeTaJlJIoB).

Hcroab3oBaTh IIPH BBINTIOJIHEHHUH y‘{66HbIX 3aaam/1171 U B IIporecce

JleMoHCcTpanuu
Kosunekiuu (BuleoMaTepuasbl): cepa U eé coeIJUHEeHUS.
O6yr/aMBaHMe caxapa noJ JieicTBUeM KOHLeHTPUPOBaHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEbCKON JIesI TeIbHOCTH HAyYHO-IIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHbIe U NPpaKTUYeCKHEe PaGOThI XHMHUYECKOT0 COZIEPXKaHUS, CIPAaBOYHbIE MaTepHaJIbl, pecypchl UHTEpHEeTa
Jla6opaTOpHbIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6Hapy»xeHue cyIbpaT-NOHOB.

B3anmo/ieficTBUe pa36aBJeHHON CEpHOM KUCIOTHI C IUHKOM.
Beruucienus

10 ypaBHEHHUAM XUMHWYeCKHX peaKLui
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Tema 5. O61aa
XapaKTepUCTHKA XMMUYECKUX
3JieMeHTOB VA-rpynmnsl. A30T,
docdop u ux coegfuHEeHUA

(74)

00611as xapaKTepUCTHKa 3/71eMeHTOB VA-rpynnbl. OcoO6eHHOCTH
CTPOEHHUsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B NpUpPoO/e, GU3UUECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AMmMuak, ero ¢pu3nUecKre U XUMHUYECKHE CBOMCTBA, NOJyYeHUE U
npuMeHeHHe. CoJiu aMMOHUS, UX PU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NpyMeHeHUe. KauecTBeHHas peakuysi Ha HOHbI aMMOHHUSI.
A3zoTHas KucsI0Ta, €€ pU3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK Ipe/iCTaBUTEJIS KJIacca KUCJAOT U *cnenuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHePa/bHbIX yA0OpeHUI.*

XUMHYECKOEe 3arpsi3HeHNEe OKPYKaloed cpe/ibl cCoeJMHEHUSIMU
a30Ta (KUCIOTHBIE JOX/IH, 3arpsi3HeHUe BO3/yXa, TOYBbI U
BO/IOEMOB).

docdop, *annorponHsie Mogubukanuu pochopa*, prusudeckue u
XUMUYECKHe CBOUCTRA.

Okcup docdopa(V) u dochopHas kucaoTa, pusnyeckue U
XUMUYecKHe CBOMCTBa, *noJsyyeHue.* *KauyecTBeHHas peakIjys Ha
docdaT-nOHBL*

*WUcnosb3oBaHue pocdaToB B KauecTBe MUHePaIbHBIX Y106 peHH.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCTpauuu
Kosneknuu: docdop u ux coesuHeHUs.
B3anMo/ielicTBUE KOHIIEHTPHPOBAHHOW a30THOM KHCJIOTHI C MeZIbIO.

JlaGopaTopHble U NPpaKTU4YeCKHe paGoThI

JlaBopaTOpHBIE ONBITHI:

1. BsauMogencTBUe coJiell aMMOHUS C IIEOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCHOPHBIX yA0OPEHH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUe aMMUaKa, U3ydyeHHe ero CBOMCTB.

Boeruucienus
10 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢pocdopa U uxX coeiMHeHUHN (aMMUaKa, CoJIed aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuaa ¢pocdopa(V) u ochopHOi KHUCIOTSI,
docdaToB), cnocobbl MX MOTYYeHUs], IPUMEHEeHHe Y 3HaueHHe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCII0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCMIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAXOXKEHUEM
coeJJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabopaTOpPUH NPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/Ibl U 060PYy/10BAHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl [nepno;mquKy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU |
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAYYHO-IIONMYJISIPHYIO JINTEPATYPY
XMMUYECKOI0 COZepKaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJle KOHCYJIbTAIlUHY C IelaroroM

Tema 6. O611as XxapaKTepuc-
THUKAa XMMU4Y€eCKHX 3/IEMEHTOB
IVA-rpynnsbl.

YryiiepoJ ¥ KpeMHHMH M X

Yruiepog, aJuioTponHble MogubUKaL UK rpaduT, aaMas.
B3aumozelcTBYE ¢ METAJIAMH, HEMeTaJIJIaMy,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHCIOTaMH,
pacrnpocTpaHeHHe B IpUpo/ie, dU3nuvecKre U XUMHUYECKHe

OO6BACHATD 061IIe 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 KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
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CoeMHEHUA
(84)

cBoiicTBa. Axcop6uust. Kpyrosopor yrsieposia B npupo/ie.
Okcuzbl yriepoa, ux Gusudeckre U XMMUYEeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.
*JKoJiornyeckyre nNpobyeMbl, CBSI3aHHbIe € OKCUAO0M yriaepoza(IV);
runoTe3a rjo6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrT.*

YroJsibHas KMCI0Ta U eé coJid, uX GUsnyecKue U XUMUYecKue
CBOMCTBA, NOJIy4eHUe U IpUMeHeHHe. KauecTBeHHasl peaklus Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeIMHEHUSIX yTJiepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6HOIOrMYeCcKH BaXKHbBIX BellleCTBaX: XKHpax, 6eskax,
yrjeBojax. MaTepuajbHOe eIMHCTBO OPraHUYeCKUX U
HeOpraHUYEeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCcKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IeCTBUS € MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Me peicTaBieHus 06
okcuie kpeMHus(IV) v kpeMHHeBOH kucaoTe. CUIMKAThI, UX
HCI0J/Ib30BaHue B OBITY, MeUIMHE, TIPOMBIIIJIEHHOCTH.
BakHelilMe cTpouTe/IbHble MaTepHaslbl: KepaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6sieMbl 6e30nacHOroO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B I0BCEJHEBHOM
KU3HU*

JleMOHCTpanu

Mojenn KpUCTaJIMYeCKUX PeIléTOoK ajiMa3a, rpaduTa, MoJeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTtepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogeiv MoJIeKyJ1 OpraHNYeCcKUX BeIeCTB.

JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThI

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakijys Ha KapOOHAT-HOH.

[IpakTHYyeckue paboThI:

Ne 11. TTosryyeHue yriieKUCI0ro ra3a U U3y4eHue ero CBOMCTB.
KayecTBeHHas peakijys Ha KapoOHAT-HOH.

Ne 12. PemeHue akcneprMeHTabHBIX 334 110 TeMe «HemeTasib».

Bbruucienus
110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, eC/IN OJUH U3 PeareHTOB
JlaH B BH/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIeH.

KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHUS], KDEMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIyYeHHs], IPUMEHEHMEe U 3HaYeHNe B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpefensiTb KApOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJI0IM4YeCKUX TP06JieM, CBI3aHHBIX C HAXOXKJeHUeM
YTJIEKHUCJIOrO0 ra3a B OKpYKawolel cpefie.

WnmrocTpupoBaTh B3aMMOCBsI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YecKHUX BellleCTB [0/, PYKOBOJCTBOM YUHUTes.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKUE 3KCIIEPUMEHTHI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJ1IaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npeJiBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NPU
MCI0JIb30BAaHUHM XUMUYECKOU NOCy bl ¥ 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,
crnpaBoYHble MaTepHyaJbl ([lepruoanyecKyto CUCTEMY XMMHUUYECKUX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 371eKTPOXUMUUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) 1OCJIe KOHCYJIbTallMH C [Te/IJaroroM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce
HCCIe/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
10cJ/le KOHCYJ/IbTALMHU C [TeJaroroM.

Paspen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O6111e cBOMCTBa
MeTaJ/l/IOB
(44)

06111as1 XapaKTePUCTUKA XUMUYECKHX 3JIEMeHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [lepruoJuyecKol cucTeMe XUMUYECKUX
aneMeHToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJlindecKasl CBSI3b M MeTaJlJInyecKast
KpUCTa/L/IMYeCcKas peléTKa. JEKTPOXUMHUYECKUH s,
HanpsbKeHUH MeTasl10B. PU3nyecKre U XUMUYeCcKre CBONCTBA
MeTas1oB. *0611Ke CIOCOOBI OIy4YeHHUsI MeTaJI0B. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3a1UTHI OT KOPPO3UH.
CriaBbl (CTajib, YYTYH, JIOPaTIOMUHUN, 6POH3a), UX IPUMEHEHUE B
OBITY Y MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

O3HakKoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3uUeCcKUMHU CBOUCTBAMHU.

Mogeiv KpUCTaJINYeCKUX PEIETOK METAJLJIOB.
BujieomaTepuasibl: KOppO3us METAJJIOB.

JlaGopaTopHbie U IPAKTU4YECKHE PaGOThI

JlabopaTopHbIE OTbITHI:

O3HakoMJIeHHe ¢ 06pasljaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[MHU MeTaJljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruuciaenus
— [0 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/iu OZJMH U3 peareHTOB
COJIePKUT NPUMecH

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH OHATHUS IPU
OMUCAHUHU CBOMCTB BELIECTB U UX peBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEHUs UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061he GU3UUECKHE U XUMUUECKHE
CBOMCTBA MeTaJlJIOB.

XapakTepu3oBaTh 061IMe CIOCOOBI TOJyYeHHUS MeTaJlJI0B Nocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOpUH IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCYy bl ¥ 060py/J0BaHHUS.

[Ipor3BOAUTD BHIYUCJIEHHUS 10 XHMHUYECKUM ypaBHEHUSIM.

Wcnosib30BaTh NPU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yuyeOHUKa,
cnpaBoyYHble MaTepHuassbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH Psifl HallpsKEHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce
HCCJIe/I0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
nocJie Npe/iBapuTeJbHON KOHCY/IbTALMU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHUus
(16 4)

llesnouyHble MeTasbl [TosoxkeHue B [leproguyueckoil cucteme
XUMUUYeCKUX 37ieMeHTOB /l. . MeHeieeBa, CTpOeHHE aTOMOB.
HaxoxJeHue B nmpupose.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha NpUMepe HATPUs U
Kanusi). OKCUbl U TUAPOKCUAbI HATPHUS U Kasivs. [I[puMmeHeHune
L[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

llesiouHO3eMeENbHBIE METAJIJIbI MATHUHM U KaJIbLIUH, CTPOEHUE
aToMoB. [losioxkeHue B [lepuoauyeckoi cuCTEMe XUMUYECKUX
asneMeHTOB /I. U. MengesieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XUMUYECKUe CBOUCTBA. BaxkHelMe coe JUHEHUS
Kasblys (OKCUJ, TUAPOKCHU/, coJin). *IKECTKOCTb BOABI U CIIOCO6bI
eé yctpaHeHUs.*

Anromunuil. [lonoxxeHue B [lepruoandeckod cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. Haxox/jeHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

Keneso: coctas, cBoiicTBa U nosiyyeHue. [los0xeHue B
[Teproanyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U XUMU4YeCcKue cBorucTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkese3a(ll)

u xesesa(1Il).

JleMOHCTpauuu

B3anmo/ielicTBUE HATPUS C BOLOU.

OkpallrBaHUe NJIaMeHH HOHAaMU HaTpHUS U KaJlus.
OkpaluvBaHUe NJ1aMeHU HOHAMHU KaJbLUsl.
B3anmo/ielicTBHE OKCH/Ia KasbIMs C BOJIOM.
BuzeomaTtepuasbl: ropeHHE XKeJle3a B KUCJI0POJE U XJI0pe.

JlaGopaTOpHBbI€e ¥ IPAaKTU4YeCKHUe PaGOThI
JlaBopaTOpHBIE OTBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJIaBOB.
AmMdoTepHbIe CBONCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKIjMy Ha MOHBI JKeJie3a.
[IpakTHYyeckue paboThI:

Ne 13. PemieHue akcneprMeHTa/IbHBIX 33/ia4 110 TeMe «MeTaJlbl».

Bbruucienus
110 YpaBHEHUSIM XUMHYECKUX PeaKIUi.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIINax U UX COeJUHEHUH C Y46 TOM CTPOEHHSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX coeJuHEHUH (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHUe B IPUPOJie U )KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIM, aIIOMUHUSA, IMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHNEM TabJiuIbl "XapaKTepHble peaKlMy Ha KATUOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOIEHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIepUMeHTa.

CnenoBaThb npaBu/iaM 6e3onacHoOl paboThl B 1abOpaTOPUH NPU
HCI0/Ib30BAaHUY XUMHUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BHIYHUCJIEHHUS 10 XHMHUYECKUM yPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMaIHIo U3 yYe6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHH.

HcnoJsib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lﬁ H B IIpouecce
HCCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIOMYJIIPHYIO0 JINTEPATYPY
XMMHUYECKOI'0 COJiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeTbHON KOHCYIbTAIUH C [1eJaroroM

Pazpen 4. Xumus 1 okpy:xawomas cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJbl B )KU3HH
YyesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLIeCTBa " MaTepHaJibl B
HOBCEAHeBHOﬁ YKU3HU YesioBeKa. XUMUS U 340pPOBbE. Bbe3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHBIX chepax AesTeJbHOCTH JI0JeH,
OCHOBHbIE BellleCTBA U MaTepHaJIbl, IPUMEHSIeMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(34)

[TprpoJHble HCTOUHUKHU YTJIEBOAOPOAOB (YroJib, IPUPOAHBIi a3,
He}Tb), TPOAYKThI UX IEPEPAOOTKH, UX POJIb B OBITY U
NPOMBIIILJIEHHOCTH.

OCHOBBI 3K0JIOTYECKOU IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY»Kamwllel cpesibl (MpeesbHO A0NYCTUMAas KOHLEHTpaLUs
BeilectB — [1/1K).

PoJib XMMHUH B pEIIEHUH 3KOJIOTMYECKUX Po6ieM.*

OGBsCHATD YCI0BHUS 6€30MaCHOTO HUCI0JIb30BaHUs BEIECTB U XUMUYECKUX
peaxiuii B GbITY.

AHanM3UpPOBaTh U KPUTHYECKH OLEHUBATh HHGOPMALIHIO O BIHUSHUU
IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpY>KaIoLLEN Cpeaibl.

YMeTb 0Ka3bIBaThb EPBYIO OMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.

[IpUHUMATh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH
HapPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO MO3ULMIO 110 TPo6JIeMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellleHusI C O0OPOX Ha MHPOPMaLIMIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyeil nporpaMMbl B TeMaTHYECKOM IJIAHUPOBAaHUU JOJLKHBI ObITh YYTEHbl BO3MOXKHOCTH HCIIOJb30BaHUS 3JIEKTPOHHBIX (LIMPPOBBIX)
06pa3oBaTe/IbHbIX PECYPCOB, SIBJAIOLUXCS Y4eOHO-MeTOAUYEeCKUMU MaTepUasaMy (MyJbTUMeJUHWHBbIE MPOrpaMMbl, 3JIeKTPOHHbIEe YYeOHUKU U 33 a4YHHUKH,
3JIEKTPOHHble GMOJIMOTEKH, BUPTYya/ibHble JJaO0pPaTOPUH, UIPOBbIE NMPOrpaMMbl, KOJJIEKIUU IIMPPOBLIX 06pa3oBaTeJbHbIX PECYPCOB), UCIO/Ib3YEMbIMU [IJIS
00y4eHHs W BOCHUTAHUSA DPA3/JMYHBIX TPyNN I[0JIb30BaTesel, MpeJCTaBJeHHbIMU B 3JIEKTPOHHOM (LMPPOBOM) BHJE U peaSU3YIOIMUMU AUJAKTUYECKHUE
Bo3MoxkHOCTH UKT, coziep:kaHre KOTOPBbIX COOTBETCTBYET 3aKOHOIATEJIbCTBY 06 06 pa30BaHHUM.

IHOYPOYHOE IIVIAHUPOBAHUE

8 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue A p
n/n Bceero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
1 [Ipenmet xumuu. Poss XuMuu B )KU3HU 1 bu6mmoreka [JOK
yeJioBeKa. Teia u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsaTHE 0O METOIaX MO3HAHUS B XUMUHU 1 bubmiorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas paborta Ne 1 «[IpaBuiia
3 paboTHI B Ta0OPATOPUH U TIPUEMBI 1 bubnunoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHHuEM)
Yucrtele BemecTBa 1 cMecu. CrocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTtuyeckas padora Ne 2 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

«Pa3nenenue cmecell (Ha nmpumepe
OYHCTKU NIOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d28c8

6 ATOMBI I MOJICKYJTBI bubmorexa HOK
¥ https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cI0XKHBIC BEMIECTBA bubmiorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorera [JOK
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB.
10 Xumunyeckas popmyna BaJ'IeHTIII-IIOCTB bubmorexa [TOK
pMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca. bu6moreka [IOK
11
OTHOcUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTUHECHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SBIICHUS. bubnmuoreka [JOK
XuMHUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA M0 YPAaBHEHUSIM XUMHUYECKUX bubmiorexa LIOK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
18 Knaccugukanus XuMHUUeCKUX peakiui bubnuoreka [IOK
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d5708

(coenuHeHMs, pa3aoKEeHUs,
3aMeIIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmmoreka [{OK
1 .
9 HIMICTOTIEAHCT O6O6HUIGHHG 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allMsl 3HAHUI
20 KonTtposneHas padota Nel mo Teme 1 bubmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bos — cmMech ra3oB. CocTaB
21 1303;l yxa Kucnopox — sneMeHT u bubmmorexa LIOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
duszndeckne ¥ XUMHICCKIE CBOMCTBA
22 KHCTI0opo/ia (peakiMi OKUCIIEHUS bubmorexa LTOK
poJa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CriocoOBI MOJTyYEHH KUCI0PpOoaa B
23 nabopaTopuu Zlqn OMLImHele{oﬂcm bubmrorexa [JOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 pexT XuMuIecKou
o4 peaKkuuu, MOHSITHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPABHEHHUH, SK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ;13HeI£I/Ie(11;o3 n a, CII0COOBI iro bubmnorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaktnueckas padora Ne 3 o Teme
26 «IIT)OJI eHHe 1/11(3:061/1 aHHe KUCIIOpoaa Eubmiorexa TOK
Y1 . p posa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY
97 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BelecTBo. HaxoxneHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK

BoJlopona. IIpumenenune Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 HomsThe 0 KHCIOTaX H COTAX https://m.eds00.ru/ff0d50d2
30 Crioco0sI MmoTydeHust BOJAOPOa B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaxrnueckas padbora Ne 4 o Teme
31 «l?lon eHHUE U I():061/1 aHHE BOJOPOJIa bubmorexa [JOK
i . P AOpOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00€Ma, KOJIM4YecTBa
33 BEIIECTBA ra3a I10 €r0 U3BECTHOM bubmorexa LOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brrunciaenus 006MOB ra3oB MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LOK
P .. peaxt N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHI T'a30B
35 dOu3nvecKknue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsarue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmeHnHbie
37 H HI;HaCBIpeHHBIIC) aCTBOPBI MHaILCCOBa;I bubmnorexa [JOK
Hl p pBI- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 mo Teme
«lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK
38 . N o .
onpeaeEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTposnpHas padota Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoxa. Bompopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKALIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) nli)n )eHI/ISI XI/IMI/I‘IZ(I))KI/Ie bubmorexa LIOK
. e ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MKy KiaccaMu bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O0o00mmenue e
ODHICHHE I CHCTCMATHIAMHA SHATIH https://m.edsoo.ru/00ad9ch2
KonrpossHas padora Ne3 o teme
50 "OCH(I))BHLIG KJ'II:ICCLI HEOPraHUYSCKUX 1 Bubmiorexa TOK
. P https://m.edsoo.ru/00ad9ela
cOoeIMHEHMI
IlepBble MOMBITKU Ki1acCH(UKALIMN
51 XI/H\IZI/ILIGCKI/IX 2JIEMEHTOB l(PIOH;II;I/Ie o bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynnax cXOJAHbIX 3JIEMEHTOB
50 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

Hepnoz[quCKaﬂ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52c
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anemeHTOB J[. . Menaeneera

53 [lepuoapl, TPYIIIBL, TOATPYIIIILI bubmorexa LIOK
PHOJISL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHme IEKTPOHHBIX 000I09eK
P P . bubnuorexa [JOK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronuyeckoro 3akoHa st
pa3BuTHA HayKku U npaktuku. . 1. bubnuoreka [IOK
57 .
MenneneeB — y4EHBIN, ME1aror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPUIIATEIILHOCTH ATOMOB
POOTPHLL bu6mmoreka [IOK
58 XUMHYECKHX AJIICMEHTOB/ _
= https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepoyHas paboTa
59 HMonHas XuMHu4YecKas CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYeCKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crene oKHCIeHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN bu6mmoreka [JOK
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https://m.edsoo.ru/00adb076

65 KonTtponesHas padota Ne4 mo teme 1 1 bubmuorexa [IOK
«Ctpoenne atoMa. XUMHUECKasi CBA3bY https://m.edso0.ru/00adb486
66 PezepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
ITepnoandecknii 3axkoH. [lepmogmuaeckas
1 cnfTeMa XUMHYECKUX SHCMIG)HTOB PR Y| 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘—I@CKEIX 3JICMEHTOB IEPBHIX TPEX 1 bubmorera [JOK
P ™ https://m.edso0.ru/00adb6b6
MepUOI0B

3 Knaccudukarnus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o reme

5 «IToBTOpEHUE U yriyONeHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kiaccay

5 Knaccudukanys XuMU4ecKuX peakiui mo 1 bubnuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM

7 eaxkuuu. [loHsTHE O TOMOTE€HHBIX U 1 Bubmzorexa HOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

8 @DakTOopBbI, BIUSIOLIME HA CKOPOCTh 1 bubnuoreka [JOK
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOSUTHUUECKON TUCCOLUALUH. bubnuorexa [IOK
CunbHbIe U crtabble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 MoHHble ypaBHEHNS PEAKIIUN Bubmrorexa HOK

yp peaki https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUN 00 bubmorexa [JOK
o el https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOLHAIITHT
XHUMHYECKHE CBOUCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 IEKTPOIUTHUECKON Bubmmorexa HOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIMAINU
14 TloustTie 0 runpoIN3E COJIEr Bubmaorexa [IOK
Ap https://m.edsoo.ru/00add9d4
. bu6moreka [IOK
15 O0001IeHne 1 cucTeMaTu3a 3Ha
HICHHE I CHCTEMATHSATHA SHAHIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHaas padora Ne2 o teme

17 <<9J‘IGII<)T OJ'II/ITI/EICCKaH WCCOLIMALNS bubmorexa LIOK

p a AL https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO0mrast XxapakKTepUCTHKA TaJIOTeHOB. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KHCIIOTa,

19 XI/IMII/I)‘IGCITI/I: CiOﬁCTBa [IOJIyYEHUE Bubmzorexa HOK

’ yd ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «TI;on eHue COrjIHHOﬁ KUCJIOTBI, U3YUYEHUE Brbmiorexa IJOK
. yzl » M3y https://m.edsoo.ru/00ade348
€€ CBOUCTBY
BrruucieHus no ypaBHEHUSIM XUMAYECKUX
. M bubmuoreka [JOK
21 peaxiuii, eciu OJUH U3 peareHToOB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapakrepuctuka nemMeHToB VIA-

bubnuoreka [IOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(BUKAIIIN CEPBHI.
23 HaXO)KI;IGHI/Ie cepel I/I(beé COGI{I/IHGII){I/IP'I B Bubmrorexa HOK
p 9 https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBojiopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprbl. CepHasi KUCIIOTa,
25 (1)1/131/111601(1/116) u xmfnqecxne CBONCTBa bubmorera [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIE B OCHOBE
MIPOMBIIIIJICHHOTO CTI0C00a MOTyYeHUs
26 cs HOM KHUCITOTHI XI/IMI/Iqe:(;KoeylI bubmorexa [JOK
P i . https://m.edsoo.ru/00adec8a
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMU CEPBI
97 Beruncnenune MaccoBoii 10K BEIXO/a bubnuorexa [JOK
MPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3J1eMeHTOB VA-
28 rpyImmnbl. A30T, paCIpOCTPAHEHUE B bubnuorexa [JOK
npupoe, GU3nuecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBa
AMMHaK, ero pu3ndecKkue 1 XUMUIECKHE bubnuoreka [JOK
29 .
CBOMCTBA, MTOJIyY€HHUE U IPUMEHEHUE https://m.edsoo0.ru/00adf004
[IpakTuueckas padota Ne 3 o Teme
30 «Tlion eHue aleMHaKa HU3YYCHHE €TO bubmorexa LIOK
. i > YA https://m.edsoo.ru/00adf180
CBOHCTBY»
31 A30THas KUCJOTa, €€ pusndeckue u bu6mmoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEH bubnmoreka [JOK

AMMOHMUS B KAUCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoOpeHuii. XuMU4ecKoe 3arps3HeHHe

OKpY’Karolle cpeabl COeANHEHHSIMH a30Ta

docdop. Okcun dhocdopa (V) u

bu6mmoreka [IOK

33 ochopHa citota, GU3UUECKUE
(bocopHas ki HU T3, QUIHICCKUC H https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOUCTBA, MOTYyUCHUE
Ucnons3oBanue pocdaros B KauecTBe
34 MHHEPAILHEIX (1())6 (ZHI/H?I 3arpsasHenue bubmmorexa [JOK
P . YAOOP - 4P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacpocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
35 .
(bu3HUYecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHIECKHUE bu6moreka [IOK
36 _
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
37 YronpHas KUCI0TA U €€ COMU bubmmorexa LOK
https://m.edso0.ru/00ae006¢c
IIpaxktrueckas padora Ne 4 o teme
38 "l'II)on eHue E)Iemcnoro rasa bubmmorexa LIOK
o r ) " https://m.edsoo.ru/00ae027e
KadectBenHnas peakiys Ha KapOOHAT-HOH
IlepBoHauanbHbBIE HOHATUS 00
39 0 rpaHI/IquKI/IX BEIIIECTBAX KaK O Brbmaorexa LJOK
p B https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpeMuunii u ero coeauHeHus Bubmzorexa HOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bu6mmoreka [JOK
«Baxueime HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUSD)
42 KonTtposnpHas padota Ne3 o teme bubnuorexa LIOK

«BaxHelIne HeMeTaluIbl U UX

https://m.edsoo.ru/00ae0el8
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COCAUHECHUA»

OO1ast XapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTanyeckast

bu6mmoreka [IOK

43
CBSI3b M METAJUIMYECKAS KPUCTAITNYECKAs https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKre CBOMCTBA METANIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMUYECKHN Pl HANPsHKCHUH bubmorexa [JOK

P P p https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mmure crnocoOb! MOTYISHHS] METAIIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSIM bubnuotexa [JOK
XUMHUUYECKUX PEAKINH, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METATIIOB bubmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6moreka [IOK

47 [enourpie MeTai bl https://m.edsoo.ru/00ael14b2

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KU Bubmaorexa [IOK

https://m.edsoo.ru/00ael14b2

49 Illenouno3eMeNnbHbIC METAJIIbI — KAJIbIHWN 1 bubmuoreka [JOK
MarHui https://m.edso00.ru/00ael5e8

. bu6mmoreka [JOK

50 BaxxHCHIIAE COCIMHCHNS KNI https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN

52 JKEcTKOCTh BOJBI U CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
[IpakTuueckas padorta Ne 6 mo Teme
W .. bu6mmoreka [JOK

53 )KeCTKOCTL' 'BOI[BI U MEeTOAbI €€ https://m.edsoo.ru/00aelae8
yYCTpaHEHHUS

54 PN bubmuoreka [JOK

https://m.edsoo.ru/00aelc64
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55 AmpoTepHbIE CBOHCTBA OKCHIA BI/I6J.II/IOTeKa HOK
TUAPOKCHIA https://m.edsoo0.ru/00aelc64
bubnuorexa [JOK
56 Kereso https://m.edsocI)_.[ ru/00ae1d86
57 Oxcunpl, Tuapokcusl u conn xenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U cHCTeMaTH3alus 3HaHU I
IT o7,
9| nenepmenmat sut 1o rove. BrGmotexa LIOK
«BaxkHenmme MEeTaJUIbl U UX COEIUHEHUS hitps.//m.eds00.ru/00ae3des
BerarciieHus o ypaBHEHUSIM XHMHYECKHAX
€aKIINi, €CJTM OJINH U3 PEareHTOB JaH B
60 EI36I):FK6’I/IJ'II/I CO}lllep)KI/ITI:'IpI/IMeCI/I. ’ BH6J.IHOTeKa HOK
BeluncieHuss MaccoBOM J0JIM BBIXOJA hitps://m.eds00.u/00ae1 750
MPOJIyKTa peaKuu
61 O0001IeHne U cucTeMaTU3alis 3HAHUH
62 Kontponbras padota Ne4 o teme
«BaxuHelmue MeTaibl 1 UX COCAMHEHUS»
63 BemiecTBa 1 Mmarepualbl B IOBCEAHEBHOM bubnuoreka [JOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH bubnuorexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Pousib XuMuu B penieHnu dKOJIOrHYeCKUX bubnuoreka [JOK
npobiaem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa LIOK
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‘ cUCTeMaTu3alusd 3HaHUN

https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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