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[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas paboyas mporpaMMa Mo XUMHUHM AJi1 OOYyYaroIIMUXCS C 3aEpKKOU
ncuxuyeckoro pasButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOmIEro 0Opa3oBaHUS
MOATrOTOBJIeHa Ha ocHoBe denepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra ocHoBHoOro ootmero oOpazoBanusi (Ilpuxaz Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — D®I'OC OOO), denepanbHOil aganTHPOBAHHOM
00pa3zoBarelbHOM MPOrpaMMbl OCHOBHOTO 00IIEero o0pa3oBaHMs JJisi OOy4arOIIUXCS C
OrpaHUYE€HHBIMU BO3MOKHOCTAMHU 3710poBbs ([Iprka3 Munnpocsemenuss Poccun ot 24
HOsiOpst 2022 1. Ne 1025), denepanbHOil paboyeit mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1o ydeOHOMYy mnpeamery «Xumus», DenepanbHOW MporpaMmMbl
BOCIIUTAHUSA, C YYETOM paclpeleleHHbIX IO KJaccaM MpOBEpsSEMbIX TpeOOBaHUM K
pesyabraram ocBoeHus: denepanbHON ananTUPOBAHHONW 00pa30BaTebHOM MPOTrPaMMBbI
OCHOBHOTro oOImIero oOpa3oBaHusi Al OOy4arolUXCs € 3aJEPKKOM TMCUXHUYECKOTO
pa3BUTUA U DJJIEMEHTOB  COAEP)KAHMS, TPEACTABICHHBIX B  YHUBEPCAIBHOM
koaudukarope no xumMuu, KoHmenmuu npemnogaBaHusi yueOHoro npeamera «XuMus» B
oOpa3oBareNbHbIX opranuzanuax PO, peanu3yromux 0oCHOBHbIE 00111€00pa30BaTeIbHbIC
IPOrpaMMBbl.

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

VYyeOubii  mpeamer — «XUMHS» ~ BXOJUT B MPEAMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cucTeMe ecTecTBeHHOHAay4YHOro 00pa3oBaHUS
XUMHS KaK Y4eOHBIN MpeMEeT 3aHUMAET BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMUpOBaHUM HAyYHON KapTHUHBI MHpA, CO3JAAaHUM OCHOBBI XUMUYECKHUX 3HAHUM,
HEOOXOJUMBIX [l TIOBCEAHEBHOM >KM3HU, HABBIKOB 3JJ0POBOTO W 0OE€30MaCHOrO s
YyelloBeKa W OKpyXKalolied ero cpenbl oOpa3a >KH3HH, a TakKe B BOCHUTaHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh M3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3bIKOM,
COONIIOICHUEM TIpaBUJI  O€30MacHOM pabOThl TMPH  BBIMOJHEHHH XUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTOUYHMCIIEHHBIX CBA3€H XMMHH C APYTUMU MPEAMETAMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTaHWYECKON U OPraHUYECKON XUMUHU.
I'maBHOM naeel mporpaMMsl SBJISIETCS CO3/1aHKe 0a30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHUH
[0 XMMHHU, BBIPAXXEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pacTy OOydyaroluxcs U UX
0Cc00BIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B copepkaHun JaHHOTO Kypca IMPeICTaBICHbl OCHOBOIIOIATAIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUA, BKIIOYAIOIIHE M3YyYEHHE COCTaBa M CTPOCHHUs BEILECTB,
3aBUCHMOCTH HMX CBOWCTB OT CTPOCHHUsA, IIPOTHO3MPOBAHHME CBOWCTB BEIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MTPEBPALIECHUN U ITYyTE€W YIPABICHUS MU
B LIEJISIX ITOJTYYEHUS BEIECTB U MaTEpUAJIOB.

TeopeTnueckyo OCHOBY M3Y4€HHUS HEOPTAHMYECKONM XMMHUU COCTAaBISAET aTOMHO-
MoJIeKyJiapHOe ydeHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU
CBEJCHUSIMU O CTPOEHUM aToOMa, BHUAAX XUMHYECKOW CBSA3M, 3aKOHOMEPHOCTIX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B usyuenun kypca 3HauuTeNIbHAsS POJIb OTBOJAUTCS XUMHUECKOMY HKCIIEPUMEHTY:
MPOBEICHUIO TMPAKTUUYECKUX M JIA0OpAaTOPHBIX pabOT, ONUCAHUIO PE3YyJbTAaTOB
YYEHUYECKOTO SKCIEPUMEHTA, COOJIOJEHUI0 HOPM M MpaBwil Oe30macHo paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzanust naHHON mporpaMMel B Mpolecce 00y4eHus MO3BOJIUT 00ydarouuMcs
c 3IIP ycBOuTh KIIOYEBBIE XUMUYECKHUE KOMIETEHIIMU U TOHSATH POJb U 3HAUYCHHUE
XUMUU CPeIU JPYTUX HAYK O MPUPOJIE.

N3yyenue xumum crnocoOCTByeT (OPMHUPOBAHUIO Y OOYYaIOIIMXCA HAYyYHOTO
MUPOBO33pPEHUS, OCBOCHHIO OOIEHAYYHBIX METOJA0B (HAaOJIOJEHUE, H3MEPEHHE,
AKCIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MMPAKTHUYECKOTO IMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBS3X ¢ mpeameramu «OKpyKaronui
mupy, «®Pusukayn, «buonorus», «l'eorpadpus», «Marematukay u HopMUpyeT
KOMIIETEHIIMM, HEOOXOAUMble JUIsl  TPOJOJDKEHUsT o0pa3oBaHHMsi B 00JlacTd
€CTEeCTBEHHBIX HaYK.

N3yuyenue XuMuuM CHocoOCTBYeT pa3BuUTHIO y oOywatouuxcs ¢ 3IIP
IIPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIMOHAIHHOM  TIpaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh WU KPUTUUECKU aHAJIM3UPOBATh HHQPOPMAIHIO, TPEICTABICHHYIO B
pasnIuuHbIX (GopMax. 3HAUUMOCTh TPEAMETA ISl PA3BUTHS KU3HCHHOW KOMIIETCHIIUU
oOyuaroruxcst ¢ 3[1P 3akmrogaeTcss B YCBOGHHMM OCHOBBI XMMUYECKHX 3HAHHM,
HEOOXOJMMBIX [IJIi TIOBCEAHEBHOM JKM3HU; HABBIKOB 3J0POBOr0 M 0O€30MaCHOTO IS
YeJioBeKa U OKpYyXkarolei ero cpeanpl oOpasza ®u3HU; HOPMUPOBAHUM HKOJIOTUUYECKON
KYJbTYPBHI.

[Iporpamma oTpaxkaeT cojepkaHue 0oO0ydeHHUs mpeaMeTy «XHUMHS» C y4eTOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ 3I1P. Opnanenue yueOHbIM
NpeIMEeTOM «XHUMUS» MPEICTABISIET OMPEACIICHHYI0 TPYIHOCTh JIJIsi OOYyYaromIMXCs ¢
3IIP. D70 cBsI3aHO C OCOOEHHOCTSAMH MBICTUTEIBHON JEATEIBHOCTU, IEPUOTUYECKUMHU
KoJIeOaHUSMHU BHUMAHUS, MaJIbIM 00BEMOM NaMsITH, HEOCTATOYHOCTHIO OOIIIETo 3arnaca
3HAHWM, TOHM)KCHHBIM MO3HABATEILHBIM HHTEPECOM U HHU3KHUM YPOBHEM pPEUYEBOTO
pa3BUTHSI.

Jlns mpeononeHuss TPYAHOCTEH B HM3YYEHHUH Y4eOHOro mpeameTra «XuMUs»
HeoOXxoauMa ajanTaiys oobeMa M XapakTepa yueOHOTO MaTepHuaja K Mo3HaBaTeIIbHBIM
BO3MOXKHOCTSM JTAaHHOM KaTEropuu OOYYAIOMIMXCS, YU4e€T UX OCOOCHHOCTEH pPa3BUTHSA:
WCIIOJb30BAaHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEAMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHHH XUMHH HEOOXOAMMO OCYIIECTBISATh B3aUMOJCUCTBUE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEeKOMEHIYETCS U3y4daTh B IPOLECCE MPAKTHUYECKOU
NeATeNbHOCTU. BO3MOKHO BbIJ€TIEHUE OTJEIbHBIX YPOKOB Ha pPEIIEHHE 3ajJlad B CBA3U
CO CIIOHOCTBIO aHamm3a Tekcta oOydarommmucs ¢ 3[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKON UM MBICIUTEIbHON NESITEIbHOCTH OOY4YalOlIMXCS Ha YpOKaX XHUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHYECKUX 3HAHUHN H
ymeHuil. Ocoboe BHHUMaHUE MPU U3YUYECHUH XUMHUU YAENIAETCS U3YUCHHUIO «CKBO3HBIX)
MOHATUN U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepUala.

Henu u 3apaun u3ydyeHus: yaeOHOro npeameta «XuMus»



O6mme uenu wu3ydyeHUs y4yeOHOro mnpeameTa «XUMUS» MPEACTaBICHbBl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro
o0pa30BaHus, HAIMpPABIEHHOCTH OOYYEHHsI Ha pPa3BUTUE U CAMOPA3BUTHE JIMYHOCTH,
dopMupoBaHue €€ HMHTEUIEKTa U 001Iel KyiabTyphl. OOyueHHEe YMEHHUIO YUUThCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEE BPEMS SIBISETCA OJHOU
U3 BOXKHEUIIUX QYHKIUNA y4eOHBIX IPEAMETOB, B TOM YHCIE U «XUMUN.

Hnst obywaromuxces ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO o0pa3oBaTeIbHYI0 porpamMmmy,
JOMHHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKE LI, KaK:

dbopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEILICHUN, CIIOCOOHON aanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

HaNpaBJIE€HHOCTh OOYyYEeHHS HAa CHCTEMATHYECKOEe MNPUOOIIECHHE YydYalluxcs K
CaMOCTOSITEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (HOPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0OecreyeHnue YCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUI0 O00yYarOIIMMUCS
OTbITA PA3HOOOPA3HOMN ESITENIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMUHBIX BUIOB
NESTENbHOCTH;

dbopMupoBaHre yMEHUN OOBSCHATH U OILCHUBATH SIBICHHS OKPY)KAIOIIETO MHpa
Ha OCHOBAHMM 3HAHUM U OIBITA, TOJYYEHHBIX IPU U3YYEHUU XUMHUU;

(GopmupoBaHHE Yy OOY4YaIOIMXCA T'YMAHUCTUYECKUX OTHOLIEHUH, MOHUMaHUS
[IEHHOCTH XUMHMYECKUX 3HaHUM [ BBIPAOOTKH SKOJIOTMUYECKH I1e1ecO00pa3Horo
HOBEJICHUS B OBITY U TPYIOBOM JEATENBHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbS U
OKPYXAOIIEH MPUPOTHOU CPEIBIL;

pa3BUTHE MOTHBALlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY PO IS M HAIIPABIEHHOCTH JaJIbHEHIIIETO 00yICHMS.

Kypc HanpaBiieH Ha perieHue ciaenyommx 3a1ad, 00eceuynBaoUINX peaan3aluio
JMYHOCTHO-OPUEHTUPOBAHHOIO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHUIO XUMHHU
oOyuaromuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOT'O 00111eTO 00pa30BaHuUS:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUNA O
BEIECTBAX, UX MPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHNH; OBIaJACHUE OHATHUIHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHHWE OOBEKTUBHON 3HAYMMOCTHM OCHOB XMMHYECKON HaykKu Kak oO1acTu
COBPEMEHHOIO €CTECTBO3HAHHUSA, XWMHUYECKMX NPEBPAIEHUN HEOPraHWYECKUX U
OpPraHMYECKUX BEUIECTB KAK OCHOBBI MHOTHUX SIBIEHHUH >KMBOW M HEKHMBOW NPUPOIBI;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTHBHO OIICHHWBATh >KM3HEHHBIC CUTYAI[UH, CBS3aHHBbIE C XHMHEW, HaBBIKAMH
Oe3o0macHOro oOpamieHuss ¢ BEUIECTBAMM, HCIOJIb3yEMbIMH B IOBCEJHEBHOW KHU3HU;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh JKOJIOIMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAHEHUS 310POBbs U OKPYKAIOIIEH Cpeabl;
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dbopMHUpOBaHUE YMEHHI YCTaHABIMBAThb CBA3U MEXKIY pEaibHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBICHUSMHU U MPOILIECCAMH, TPOUCXOAIIMMHA B MUKPOMUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npuoOpeTeHNnEe OMbITa UCIOJIH30BAHUS PA3IMUYHBIX METOJOB M3Y4YCHUS BEIECTB,
HaOMIONCHUST 3a MX MPEBPAMICHUSMU TPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOIb30BAHUEM JIA00OPATOPHOTO 00OPYAOBAHUS U NPUOOPOB;

dbopMHUpoOBaHUE TPEACTABICHUN O 3HAYCHUU XHUMHUYECKOW HAyKHM M PEIICHUU
COBPEMEHHBIX IKOJIOTHUECKUX MPOOJIEM, B TOM YKCJIE€ B IPEAOTBPAIICHUN TEXHOTEHHBIX
1 KOJIOTMYECKHUX KatacTpod.

Oco0eHHOCTH 0TOOPA M AJANTAIUN Y4eOHOI0 MaTepHAaJia 0 XUMHH

OO6yueHne ydeOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTH HAa CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUHN IJIE YCBOEHHUSI MPOTPAMMHOTO MaTepuana OOydYaroIIUuMHUCS C
31IP. Bonpiioe BHUMaHUE MOKHO OBITh YAENEHO OTOOpY ydyeOHOro marepuana B
COOTBETCTBUM C MPHUHIIUIIOM JOCTYIMHOCTU TIPU COXpPaHEHUU 00111ero 0a30BOTO YPOBHSI.
OH MOMKEH MO COJACP)KAHUIO M 00beMYy OBITh aIaITUPOBAHHBIM JIJI1 OOYYAIOIINXCS C
3IIP B cOOTBEeTCTBUU C WX OCOOBIMU OOpazoBaTebHBIMU TOTpeOHOCTSIMU. Cremyer
o0JierynTh OBJIaZcHUE MarepuasioM oOydarommumucs ¢ 3[IP mocpeacTtBom ero
JIETATLHOTO OOBSICHEHHSI C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOMU
B MPUMEHCHHUH 3HAHWM C WCIOJIB30BAaHUEM MPHEMOB JITOPUTMHU3AIMU U BU3YAIbHBIX
orop, 00y4eHUs CTPYKTYPHUPOBAHUIO MaTepuara.

Bonbiioe 3HaveHue AJisi MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro marepuaia uMeeT
oropa Ha MEXIIPEJIMETHbIE CBSA3M BOMPOCOB, U3yYa€MbIX B JJAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TipeameTamMu  Kak «l'eorpadusi», «Duzukay, «buomorus». Ilo3Bosss
paccmaTpuBaTh OAMH U TOT >K€ Y4eOHBI Marepuand C pa3HbIX TOYEK 3peHus,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroToBKE K ypoKaM y4YUTEIh MOJDKEH MPEelycMOTpeTh (OPMHUPOBAHUE Y
oOydJaromuxcs YMEHHH aHAJIM3UPOBaTh, CPAaBHUBATh, 0000IaTh N3y4aeMblii MaTepuall,
IUTAHUPOBATh TPEJCTOSIIYI0 paldoTy, OCYIIECTBIATh CaMOKOHTpPodb. Heobxomumo
MOCTOSIHHO ~CIIEJIUTh 32 TIPAaBWIBHOCTBIO pEYeBOro O(OpPMIICHHUS BBICKA3BIBAHHM
obyuaromuxcs ¢ 3I1P.

B cBsA3u ¢ 0COOEHHOCTSIMU TOBEIAEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTAaHM30BAHHOCTh) HEOOXOJIUM CTPOXKAWIINN KOHTPOJb
COOJIOICHHUST TIPABWJI TEXHUKHA O€30MaCHOCTH IPHU MPOBEJCHUH JIa0OPATOPHBIX palboT B
XUMUYECKOM KaOUHETE.

IIpumepHble BHABI deATeabHOCTH oOy4dawomuxcsi ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BaATEIBLHBIMHU MOTPEOHOCTAMH U 00ecTeYHBaIOIIHE OCMbICJIEHHOE
OCBOCHHE COJepKaHUU 00pa30BaHUA MO NpeAMeTy «XHMHUD)

Conepxanue BUAOB JAesTenbHOCTH oOydwatomuxcs ¢ 3[IP Ha ypokax Xumwuwu
ompesieNnsieTcs: UX 0COOBIMHU 00pa3oBaTEIbHBIMH MOTPEOHOCTAMHU. [loMHMO MIHUPOKO
ucnoibzyeMbix B @OIT OOO obmux s Bcex 0o0yyaroIMXcsi BUAOB AEATEIbHOCTU
cleAyeT YCWIUThb BHUJIBI JACSTEIbHOCTH, CIHEeUU(PUUYHBIE I JaHHOW KaTeropuu
oOyyJaromuxcs, s 00eCreyeHrs OCMbICIEHHOTO OCBOCHUS COAEPKaHUsI 00pa30BaHUs



M0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUYECKOW AESTENIbHOCTU C aKTUBU3AIMEeH
CEHCOPHBIX CHUCTEM; YEpEJOBAHHUE BHUJIOB JIEATEIBbHOCTH, 33JCHCTBYIOMIMX pa3IuvHbIC
CEHCOpHBIE CHCTEMBI; OCBOEHUE MaTepHalia ¢ OMOPO Ha aJITOPUTM; «IIOLIArOBOCTH» B
M3YYEHUH MaTepualia; UCIOIb30BaHUE JOMOJHUTEIBHON BU3yalbHOW OMOpHI (TUIAaHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONIOpHbIE TabHIIbl). JIns pazButusa y oOyvaromuxcs ¢ 3I1P
yMEHHUS JeiaTh BBIBOJbI, (OPMHUpPOBAHUS TPAMOTHOIO PEUYEBOTO BHICKA3BIBAHUS
HEOOXOJIMMO HCIIOJb30BaTh OMOpHBIE cioBa M kiumie. Ocoboe BHUMaHUE CIEAyeT
yIEeTUTh OOYYEHHMIO CTPYKTYPHUPOBAaHUIO MaTepuaja: COCTaBJICEHHE PHUCYHOUHBIX U
BepOAIbHBIX  CXEM, COCTaBlieHMe TaOJHul, COCTaBJIEHHE KJIACCU(PUKALUUU C
0003HaYEHHBIMU OCHOBAHUSIMHM JJIsl KJIACCU(PUKAIIMU U HAMOJHEHHE WX MpUMEpaMu U
zp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIeKCuka cooTBeTcTBYeT DOII
000.

Jns oOyuwatonuxcss ¢ 3[IP cyiiecTBeHHBIMU SIBIISIFOTCS MPUEMBI PabOTHI C
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoautcs cnenuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3yyaembie TepMHHBI BBOASTCS HA TMOJMCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
NOJIIEPIKKA, aJTOPUTMBI PaOOThI C ONPEACIICHUEM, OTIOPHBIE CXEMBbI JJI aKTyalu3aluu
TEPMUHOJIOTHU.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE

B coorBercTBUM ¢ ®@enepaibHBIM TOCYJAPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsl Y4eOHbIH MpeaMeT «XHUMHsS» BXOAWUT B
npeaIMeTHy0 00sacTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl U3YYEHUS.

Y4eOHBIM TIaHOM Ha €€ u3ydeHue OoTBeaeHO 136 ydeOHBIX 4acoB — IO 2 4 B
HeZento B 8 1 9 kiaccax COOTBETCTBEHHO.

Conepxanue yuyeOHOTO mpeaMera «XuUMHsS», TpejacTaBieHHoe B DenepanbHOU
paboueit mporpamme, cootrBeTrcTByeT ®OI'OC OO0, pa3paboTaHo ¢ ydeTom
denepanbHOM  OCHOBHOM  00pa30BaTeIbHOM  IPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus 1O Y4YeOHOMY TMpeaMeTy «XHUMHS», cooTBeTcTBYeT denepanbHon
aJanTHPOBAaHHONW OCHOBHOM 00pa30BaTelbHONM IMpPOTpaMME OCHOBHOTO  OOIIETo
o0pa3oBaHus 00YYAIOIIUXCS C 3aJIEPKKON MCUXUIECKOTO Pa3BUTHS.

COJEPXAHUE YUEBHOTI'O IIPEMETA «XWUMUS»

COJEPXAHUE OBYYEHNA B 8 KIIACCE

[lepBoHayaIbHbIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp XuUMUM B KW3HM 4YesjoBeka.™ Tema u BermiecTsa.
du3nueckrue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ UYwuctele BemiectBa U cmecd. CnocoObl pazgeneHuss cmeced. I[lpaBuna
Oe3omacHOro oOpaleHus ¢ BEMIeCTBAMHU U JIA0OpaTOpHBIM oOopymoBanueM. *[loHsTHE
0 METOJ1aX MO3HAHUS B XUMUM.™

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. 3HAKU (CHUMBOJIbI) XMUMHYECKUX
6



anemeHTOB. OTHOCHUTENBHAS aTOMHas Macca. [IpocTble U clioXkHbIe BenlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHE.

Xumuueckas Gpopmyina. BaleHTHOCT, aTOMOB XMMHYECKUX SJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAas MOJIEKyJspHas Macca. MaccoBas
JI0JISI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

Ou3nueckue M XUMHUYECKUE SBICHUsS. XHUMHUUYecKas peakuud. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemiecTB. Krnaccudukamuss XUMHUUYECKUX peakuui (COCIUHEHMS, DPa3I0KCHUS,
3aMelleHus, oOMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW IMOCYJIOW, C IpaBUIaMHU
paboThl B JIA0OpaTOpUU M NMpUEMaMH OOpalleHUsT C JIa0OpaTOPHBIM OOOPYIOBAHHEM;
U3y4YeHUE M OINUCaHUE (PU3NYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB;
HaboieHne pu3nyeckux (IUIaBleHUEe BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJbI) U XUMUUYECKHUX (TOPEHHUE CBEUM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBUE MeJIa C KHUCJIOTOM) sIBJICHUM, HAONMIOJEHHE U OIMUCAHUE
IIPU3HAKOB TMPOTEKAHUS XMUMHUYECKUX peakiuil (pa3iokeHHe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJIOopujaoM Oapus, pasinoxenue ruapokcuaa wmeau (1) mpwu
HarpeBaHUH, B3aUMOJICHCTBHUE Kese3a ¢ pacTBopoM coiii meau (I1));uzydenue criocobos
pasziesieHus: cMecei (C MoMOIIbI0 MarHuTa, GUiIbTPOBAHKE, BHITAPUBAHKE, TUCTUIUISIIVS,
xpoMarorpadusi), TPOBEJICHUE OYUCTKHA TMOBApPEHHOM COJIM;, HAOJIOCHUE W OIMKCAHHE
pe3yIbTaTOB TIPOBEJCHHS OIbITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHECHHSI MAacChl;
CO3/1aHHE MOJIeJIe MONEKY (IIapOCTEP>KHEBBIX).

Baxneiimue npeacTaBUTeNIn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U POCTOE
BeniecTBO. HaxoxxieHue kucinopoza B npupoje, Gpusndeckne 1 XUMUYECKHE CBOMCTBA.
Peakiuu ropeHus mpoCThIX U CIOXKHBIX BelnecTB. CrocoObl MOTydeHus KUCIOpoaa B
naboparopuu *u mpombinieHHOCTH. ™ [IpuMmenenue kucioponaa. Ilonstue 06 okcumax.
Kpyrosopot kucnopoaa B nmpupojae. *O30H — amioTporiHas MoaudUKaIus Kucaopoaa.

TennoBoit 3¢ PeKT XUMHIECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHHUS, DK30- U
SHIOTEPMHUYECKHE peaKuuu. TOIUIMBO: YTOb U METAH. 3arpsi3HEHUE BO3/1yXa, YCUJICHHE
napHUKoBoro 3¢ dexra, pa3pymneHue 030HOBOTO CIIos. ™

Bonopon — sneMeHT U mpocToe BemiecTBO. HaxoxkaeHue Boaopojia B MPUPOJE,
duznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHS ¢ HEMETaUIaMH U
OKCUJaMHU METAJIOB), TPUMEHEHHE, *crmocoObl momydeHus.™ [loHsTue o Kuciorax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnsipHass mMacca. 3akoH ABoragapo. MomsipHblid
00bEM ra3zoB. PacueTs mo xummdeckoit popmyne. PacueTst MaccoBOM JOIM XUMHUYECKOTO
DIIEMEHTA B COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 00BheMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®duzuyeckue cBoiicTBa BoJbl.™ Bona. Ee coctaB, crpoenue u Mosekyinbl. *Boaa
Kak pactBoputenb.* PactBopbl. *IloHsiTHE O HACHIIIEHHBIX M HEHACHIIMIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTM BellecTB B Boje.* Pacuer MaccoBoil [0iu
BelllecTBAa B pacTBOpe (MpOLIEHTHasi KOHIEHTpauus). MaccoBas 10Jig BelecTBa B



pactBope. *XUMHUYECKHE CBOMCTBA BOJBI (Pa3IOkKEHUE, PEAKIUU C HATPUEM, OKCHJIOM
Kasblus, okcuaoMm cepol (IV) peaknuu ¢ MerannaMu, KUCIOTHBIMH M OCHOBHBIMH
okcunami). [Tonsitue 06 ocHoBaHusAX. Ponb pacTBOPOB B IPUPO/IEC U B KU3HU YEIIOBEKA.
Kpyrosopot Boawsl B mpupoje.* 3arpssHeHue NpUpoAHbIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.

Baxxneiiue KJIaCCHI HEOPTraHWYECKUX  COEIUHEHUHU. Knaccuduxanus
HEOpPraHUYeCcKux coeauHeHud. Okcuabl: coctaB, Kkiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoieoOpa3yolue - Ha npuMmepe okcuna yriaepoaa (l1) u
okcuna azota (l1)), Homenknarypa.* *IlonyueHne* u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumoeiicTBue C BOJOHM, KuciaoTamu, menodyamu). OcHoBanus. Krnaccudukamms
OCHOBaHUM: MIEIOYM W HEpPacTBOPHMMBbIE OCHOBaHMs. HomeHknaTypa OCHOBaHMM.
dusnyeckne M XUMHUYECKHME CBOMCTBA OCHOBAaHMM (B3aMMOJICHCTBHE C OKCHAAMU
HEMETAJIJIOB, KUCIIOTaMHU, coJisiMu). *[loyuyenue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukaiusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, Ha TIpUMEpPE COJITHOM M CEpPHOM KHUCJIOT), *crmocoObl moiydeHus.™ Psin
aktuBHoctu MmetauioB H. H. bekeroBa. Comm (cpegHue): HOMEHKIATypa COJEH,
*CcrmocoObl OTYYEHU ™, B3aMMOJICHCTBUE COJIeH ¢ MEeTajulaMH, KHCJIOTaMH, IIeJIo4aMu
U COJISIMU, TPUMEHCHHE.

[Tousitne 06 aM(pOTEepHBIX TMAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U IIIEJIOYaMHU, Pa3I0KEeHHUE MPU
HarpeBaHUM) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIaccCaMM  HEOPraHWYECKUX  COCIUHEHUMN.
I'eneTnyeckue psabl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/yX€; MOJTYyYEHNE U U3yUEHHE CBOMCTB KUCIOPO/a; HAOII0IeHHE B3aUMOIEACTBHUS
BEILECTB C KMCIOPOJOM M YCIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEHUs (IoxKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMyi OKCHIOB M OMHMCAHUE UX CBOMCTB; MOJYYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMI0eHHe 00pa3IloB BEIIECTB KOJIMYSCTBOM 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
WCIIOJIb30BaHUE BHUEOMATEpPUAJIOB); OIPEIEICHUE PACTBOPOB KHUCJIOT U IIENIOYE ¢
MOMOIIBI0 WHIWKATOPOB; HCCIEJOBAaHUE OOpa3lOB HEOPTraHMYECKUX  BEIIECTB
Pa3TUYHBIX KJIACCOB; HAONIOJCHHE W3MEHEHHUS OKPACKHM WHIWKATOPOB B PACTBOpAx
KHUCJIOT U Ieso4eit; nzyuenue B3aumojeiicteusi okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJlJIaMH, PEaKUUi HeUTpalu3aluuy; Moay4YeHHe HepaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeETalla JPyTMM M3 pacTBOpa COJU; PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJady 1o TemMe «BaxHeiine Kiacchl HEOPraHUYECKUX
COEMHECHUI.

[Tepunoanueckuit 3akoH u lleproanyeckas cucteMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CTpoeHue aTOMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC PEAKIIHH.



[lepBble TOMBITKY KJAacCU(UKALMU XUMUYECKHUX 3JeMeHTOB. [loHsTHE 0 rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJOYHBbIE M IIEJIOYHO3EMEJIbHBIE METaibl, TaJOTEHBI,
MHEPTHbIE Ta3bl). *DJNEMEHTbl, KOTOpble 00pa3yloT amMQpOTepHbIE OKCUABl U
TUAPOKCUIBL. ™

Ilepuonnueckuin 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J1. 1. Menneneesa. KopoTkonepuonnas U *IMHHOTIEpUOAHAS ™ bopmbl
Ilepuonnueckor cucrtembl xuMudeckux sneMeHToB [[. . Menaeneesa. Ilepuonsr u
rpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB nepBbIX 20 xuMuueckux 3jiemMeHToB [lepunonnueckoi
cuctreMbl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (IOpPSAJKOBOrO0) HOMEpa 3HayeHue
Ilepnognueckoro 3akoHa u llepuonnueckoll CHCTEMBl XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku u ipakTtuku. JI. . MeHneneeB — yuéHblil U rpaxk1aHUH. ™

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

Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKMM JKCHEPUMEHT: H3yuyeHHe O0Opa3loB BELIECTB METAJJIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE T'MIPOKCHIA LIMHKA C PACTBOPAMH KHUCIOT U IIEI0YEH;
IIPOBEICHUE OIBITOB, WLIFOCTPUPYIOLIUX IIPUMEPDI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuy pa3aoKeHus, COSIUHEHNS).

MexrnpeaMeTHbIE CBS3U

Peanmuzanus MeXnpeaMETHBIX CBs3€H IpM HM3YYCHHMHM XHUMHUH B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 HMCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHM,
TaK W TIOHATUHU, SBISIOMIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHbIE TOHSATHSA: HAy4YHBIH (akT, TUIOTe3a, TEOpHs,
3aKOH, aHAJIN3, CHHTE3, KjIacCcu(UKaIus, NePUOJUIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJICIUPOBAHUE, H3MEPEHUE, MOJICTh, SIBJICHHE.

®dusznka: mMaTtepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHU, H30TOIIbI,
pPaNOAaKTHBHOCTh, MOJICKYJIA, DJIEKTPUYECKUA 3apsll, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIeCTBa, ra3, (pu3udyecKkue BEIUYHHBI, CAUHUIIBI W3MEPEHHUS,
KOCMOC, TJIaHETHI, 3B&31b6I, COJIHIIE.

buonorus: horocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



COAEPKAHHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 XumMudeckas peaxkius

Ilepuonnueckuin 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 TOJIOKEHUEM 3JIeMEHTOB B lleproanyeckoi cucteMe U CTPOECHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHJAbBl XUMHUYECKOM CBsI3U. THMB KPUCTAUIMUECKUX
pPEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccudukanys 1 HOMEHKJIaTypa HEOpraHMYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccaM
HEOPraHUYECKUX COCTMHEHUMN, TeHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XuMUUeCKUX pPEakIuil Mo pa3IMUHbIM MNpHU3HAKaM (10 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO
CTENEHEeW OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *M0 OO0pPaTUMOCTH, IO Y4YacTHIO
Karaju3aropa).* DK30- U IHAOTEPMHUYECKHE peakiuu. *TepMOXUMUYECKHUE
ypaBHEHUS. ™

*TlonsiTue O CKOPOCTHM XUMH4YEeCKOW peakiuu. [lonstrne 00 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TETEPOTSHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHSL.
@akTOpHl, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U IMOJ0KEHUE XUMHYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIEHUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJIUTHYECKON NHCCOLMAIMU. DIIEKTPOJIUTHUECKAs THCCOLMALU.
DONEKTPOAUTBl W HEJJIEKTPOJUThl. KaTHoHBI, aHUOHBIL. *MexaHu3M JAHCcCOLMAIUU
BEIIECTB C pa3IM4YHBIMM BHJAAMU XUMHYecKOM cBsi3u. [loHdaTtne o creneHu
nuccoranun.* CibHBIE B CJIa0bIe AJIEKTPOJIHTHI.

Peakiiuu moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa 0
KOHI[A. [lomHbIE M COKpalIEHHBIE MOHHBIC YPABHEHUS peakiui. XUMUYECKHUE CBOMCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOTUTUICCKOMN
mucconuannn. Cpena pactBopa. KauecTBeHHblE peaklMd Ha KAaTUOHbI M AHUOHBI:
xjopua-, Opomua-, uoAua-, cyibdar-, kKapOoHaT-, CcUIMKAT-, ¢ocdaT- aHHOHBI;
TUJPOKCHUI-UOHBI; KATUOHBI aMMOHUS, MarHus, KaJbllUs, allOMUHMS, keneza (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOLIKE B BOAHBIX PACTBOPAX.

XUMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHME C MOJIENSAMH KPUCTAJUIUYECKUX
pPEMIETOK HEOPTaHUYECKUX BEIIECTB — METAIOB U HeMeTaIoB (Tpadura u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HaTpHsi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiuu OT BO3ACHCTBHA Pa3NIU4HBIX  (AKTOPOB; HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTHA PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALMKU KUCIOT, HIEI0YEH U
coiiei  (BO3MOXHO  HCIIOJIb30BAHUE  BHUIEOMATEPUATIOB); IMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX MPHU3HAKK MNPOTEKAHUS] peakuuid HOHHOrO oOMeHa (0Opa3oBaHME
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OCaJiKa, BBIJEJIECHHUE raza, 00pa30BaHUE BOJIbl); OINBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKUUid (TOpeHHe, peakuu pa3iloKeHMUs,
COEJIMHEHHU); PaclO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad.

Hemetainnbl u ux coequHeHUs

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

O6mass xapakrepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTEIICHH OKUCIICHUS.

Crpoenne u (puU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPBI.
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 MPEICTaBUTENN KUCITOTHBIX OKCH0B. CepHas KucioTa: (U3ndecKue
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
COCIMHEHUSMHU Cepbl (KUCTOTHBIE JTOK/IU, 3arps3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

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

A30T, pacmnpocTpaHeHHe B TMPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBME C MeETaulaMH W HEMETaUIaMU - KHUCJIOPOJIOM M BOIOPOJIOM).
KpyroBopotr azora B mnpupome. AmMmuak: (uU3MYECKHE M XHUMHYECKHE CBOMCTBa
(oKmcIIeHne, OCHOBHBIE CBOWMCTBA BOJHOTO pAcTBOpA), *momydeHue™® w 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.* Hwutpatel (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). *

®ocdop, *ammorponHsie Moaudukanuu dochopa,* uznIecKrue U XUMUUIECKUE
CBOMCTBa (B3aUMOJEUCTBHE C MeETaUlaMU, HEMETaulaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHor kuciaoTamu).* Oxcun docdopa (V), oprodochopnas kucioTa:
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¢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 Moaudukauuu (rpagut, anmas), QuU3UYeCKHe 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.™
KauectBennas peakiuss Ha KapOoHaT-uoHbl. Mcrmosb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETTLCKOM XO35IHCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKUX
COCIMHEHUN yriieposa (Ha mpuMepe MeTaHa, dTWJIeHa, ATaHOJa, YKCYCHOW KHUCIIOTHI.
*Ux cocrtaB u xumuyeckoe crtpoenue. Knaccuduxamuss opraHmyeckux BemiecTs.™®
[lonsiTue 0 OMOJOTMYECKM BaXKHBIX BEIIECTBaX: >KMpax, Oelkax, yrieBojax — U HX
pOJIM B JKM3HU YesioBeka. *MarepuaibHOE €JUHCTBO OPraHUYECKUX M HEOPTraHUYECKHUX
coeanHEHN. *

Kpemunii, ero ¢Qusmyeckue u XUMHYECKHE CBOWCTBa (Ha mpuUMepe
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,
CTPOUTEIBLHOU M Jp.). BakHeline CTpOUTEIbHBIE MaTEpHalibl: KEpaMHKa, CTEKIIO,
IIEMEHT, OCTOH, *)eje300eToH. [IpobaeMbl 6€301acHOTO UCIIOIB30BAHUS CTPOUTEIIBHBIX
MaTEpHUAaJIOB B TOBCEAHEBHOM KU3HU. *

XVWMHUUYECKUI SKCIEPUMEHT: H3y4YeHHE O0pa3I0B 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
CEpHOIl KUCIOTHI, MPOBEACHUE KAUECTBEHHON PeaKkuu Ha Cylb(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
MPOTEKaHMs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON 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.

MeTaibl ¥ X COCAMHCHUS

OO6mas XxapakTepUCTHKA XUMHUYECKUX IJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU
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 IPOMBIILJICHHOCTH . *

[IlenouHble MeTaubl: TOJIOKeHHWE B Ilepronnueckol CcUCTEME XHUMHUUYECKUX
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: MMOJIOKEHHE
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
JI. 1. MenpaeneeBa; CTPOCHHE aroMa; HaxoXJIeHue B mnpupoae. Duszndeckue u
XUMHUYECKHE CBOWCTBA amtoMUHUA. AMDOTEpHbIE CBOWCTBA OKCHAA W THIPOKCH]IA
AITFIOMHHHS.

Kenezo: mnonoxenune B llepuogudeckor CcUCTEME XUMHUYECKHX 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 H
*nonydyeHue.™

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 0Opa3llaMH METaJIOB U CILIaBOB,
X (PU3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOIb30BaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAIBIIUS H
HaTpusi C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); MCCJEIOBaHUE
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
KaJIbLUsT (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIIOB); UCCIEAOBAHUE aM(POTEPHBIX
CBOMCTB THJPOKCHIA AIIOMUHUSA U THAPOKCHUIA ITUHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX
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3a7a4 1o TeMe «BakHaenmne MeTajuIbl 1 UX COETUHEHUI .

XUMUS U OKpYKarollas cpena

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

*XHUMHUUECKOE 3arpsi3HEHHE OKpYXarollel cpeapl (mpenenpHas IomycTHUMas
koHueHTpanus BeuiectB — [1JIK). Ponap xumMun B pemieHnn 3K0JI0rH4ecKux npooaem. >

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

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

MeXnpeIMeTHBIE CBS3H

Peanuzanmss MEXINpEAMETHBIX CBSA3CH MNpH M3YYCHUHM XHMHH B 9 Kilacce
OCYIICCTBIISICTCSI Yepe3 MCIOJb30BaHME KaK OOIIMX CCTECCTBEHHO-HAYYHBIX IMOHSATHH,
TaK W MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJIS OTICIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAY4YHbIC ITOHATHUSA: HAy4YHbIH (aKT, TUMoTe3a, 3aKoH,
TEOpHsl, aHAJIU3, CHHTE3, KJIacCUPUKALIHS, ICPUOIUIHOCTD, HAOIFOICHHE, SKCIICPUMCHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJENb, SBIEHUE, MapHUKOBBIA 3(QekT, TexHoaorus,
MaTepHaIbI.

®duznka: mMartepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUI, HU3OTOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUI 3apsij, MPOBOIHUKH, MOTYINPOBOIHUKH,
TURIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAINIMYECKas pEIIETKa, CIUIAaBbI, (PU3NYECKUE
BEJIMYUHBI, €IMHMIIBI M3MEPEHUs, KOCMHUYECKOE NPOCTPAHCTBO, IJIAHETHI, 3BE3MHI,
ComnHie.

buonorus: ¢otocunTe3, abIxaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEPaJbHbBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpanabl, TOPHBIE MOPOJBI, IOJIC3HBIE
MCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

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

B nenom pesynbraThl ocBoeHus oOydvaromumucs ¢ 3IIP ydeOHoro mpeamera
«Xumus» NOKHBI COBMAjaTh c¢ pesynpratamu DenepanbHoil 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 pe3yJIbTaThl OTPaXKaroT TOTOBHOCTh o0yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMM U pacUIMpeHUe
OTbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOUIIEHUS 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) Tpak1aHCKOTO BOCTIMTAHUSI:

NpEACTaBICHUS O COIMAJIbHBIX HOpPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUA B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeIOBATEILCKON, TBOPUYECKOW W JAPYTHMX BUIAX JEITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIESITEIIBHOCTU MPH BBHITIOJIHCHUU YYCOHBIX,
MO3HABATEILHBIX  3a/1a4, BBIMIOJTHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIOHMMAHUIO W B3aMMOIIOMOIIM B MPOIECCE
ATOW yueOHOW JesATEeTbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE TOBEJICHHUE M IOCTYIIKH
CBOMX TOBapUUIEH C MO3WUIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
NOCJIEICTBUI NTOCTYIKOB;

3) LEHHOCTH HAYYHOT'O IMO3HAHUSA:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIbI, B3aUMOCBS3SIX YEJI0BEKa C IPUPOIHOM CPENoii, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUU 10
XUMHH, HEOOXOIUMBIX ISl O0OBSICHEHUST HAOII0aeMBbIX TPOIIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHGOPMAIIMOHHONW W YHUTATEIIbCKON KYJIbTYpPHI, B TOM YHCJIE
HABBIKOB CAMOCTOSTEILHON PabOThI ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH,
JTOCTYITHBIMHU TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYCHHI0O M TO3HAHUIO, JIO0O3HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOSKTHOM U MCCIIEOBATENIHCKOMN NEATeIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHSA 00yUYEHUS B JaIbHEHIIEM;

4) popmMupoBaHUS KyJIbTYPHI 30POBBS:

OCO3HAHUS IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 370pPOBBIO,
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 peabHOU KU3HH;

5) Tpya0BOTO BOCIIUTAHUS:
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MHTEpEca K NPAKTUYECKOMY M3y4YeHHIO mpodeccuid U Tpylda pa3iIMYHOIO poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYIOBOH NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOT'O BbIOOpA MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHusd C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaIbHON JEeATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPee;

6) SKOJIOTHUYECKOI'0 BOCIIUTAHUS:

AKOJIOTHYECKHU LIEECO00Pa3HOT0 OTHOIICHUS K MPUPOJE KaK MCTOUHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUS LIEHHOCTHU 310POBOr0 M 0€30MacHOTro
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOJIOJEHUS NpaBuil 0€30MacHOro
NOBEICHMS MIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYaLMIX, YTPOKAIOIIKUX 310POBBIO
Y JKA3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, MOJydyaeMble MNpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHON Cpeoil, TOBBIIICHUSI YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JIeM U MyTell UX pelieHus MOCPEACTBOM METOIOB XUMHUH;

HKOJIOTHYECKOTO MBIIUICHHUS, YMEHHUSI pPyKOBOACTBOBATHCS UM B [T0O3HABATEIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpenMeTHbIe pPe3yJabTaThl OCBOCHHUS OO0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIaJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMHU, B TOM
qucle:

1) ©a30BbIC IOTHYECKUE ICHCTBUS:

BBISIBIIATH IPUYHMHBI U CIIEJCTBUSI IPOCTHIX XUMUYECKHUX SBICHUM;

OCYIIECTBIIATh CpaBHEHHUE, KIACCU(PUKAIIUIO XUMUUSCKHUX BEIIECTB 10 3aJaHHBIM
OCHOBAHHUSAM M KPUTEPHUSM JIJI YKa3aHHBIX JJOTUYECKUX OTepalluii;

CTPOUTH  JIOTHYECKOE  CYXXJICHHE TIOCJIe  TPEABAPUTEIBLHOTO  aHAJIN3a,
BKJIFOYAIOIEE YCTAHOBJICHHE TIPUYMHHO-CIICICTBEHHBIX CBS3CH

C03/1aBaTh, MPUMEHATh U MPEOOPa30BLIBATH 3HAKU U CHMBOJIBI, MOJICIIM U CXEMBI
JUTSL PEeIIeHUs] yAeOHBIX M MIO3HABATEIIBHBIX 3a7a4 ¢ TIOMOIIBIO TIearora;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE XHUMHUYECKHX TMPOIECCOB H  HUX
MTOCJICICTBUS;

2) 0a30BbIC UCCIICIOBATCIIBCKUEC JCHCTBUA

C MOMOIIBIO TIeIarora MPOBOJAUTH XUMHYCCKHI OIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUISL yCTAaHOBJICHUST OCOOCHHOCTEN 00BhEKTa N3YUSHHUS, TPUIHMHHO-CIICICTBEHHBIX CBI3CH
1 3aBUCHMOCTEH 00BEKTOB MEXITY COOOI;

C TIOMOINIBIO TIAArora WJIM CaMOCTOSTEIBHO (OPMYIHPOBATH O000OIIEHUS |
BBIBOJIBI 110 PE3YyJIbTaTaM IIPOBEJICHHOTO HAOIOICHHMS, OTIBITA;

3) pabota ¢ nHpOpMAaIUEH:

BBISIBIIATE JAe(OHUIUTHI WHOOPMALMM, JAHHBIX, 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 YUeOHOM 3a/]auM U 3aJIaHHBIX KPUTEPHUEB.

OBnaseHre YHUBEPCATbHBIMHM YICOHBIMA KOMMYHHKATHBHBIMY ICHCTBHUSIMU:

OpraHU30BBIBaTh yUeOHOE B3aMMOJICHCTBHE B TpymIie (ONPeAesaTh OONIue IeH,
pacnpenensaTh PO, T0TOBapUBATHCS IPYT C APYTOM U T. 1.).

C TIOMOIIBIO TIEIarora WU CaMOCTOSITEIBHO COCTaBJISATh YCTHBIC M MHUChMEHHBIC
TEKCThI C HCIIOIb30BAaHUEM WJUTFOCTPATHBHBIX MATEPHAIIOB JJIS BBICTYIUICHHS TIEpPe]T
ayIUTOPUEN;

OpraHU30BbIBATh yYEOHOE COTPYJHUYECTBO M COBMECTHYIO JICSITECIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMH; pa0dO0TaTh 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 KA4€CTBO CBOETO BKJIaJla B OOIIUI MPOAYKT, IPHHUMATh U Pa3ICisaTh
OTBETCTBECHHOCTH M MPOSBJIATH TOTOBHOCTH K MPEJIOCTABICHUIO OTYETA Iepe] IPYIIIOH.

OBnasicHUE YHUBEPCATbLHBIMHU YIYCOHBIMU PETYIATUBHBIMU JCHCTBUSIMU:

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

BJIQJICTh OCHOBAaMH CaMOKOHTPOJS, CaMOOIICHKH, TPHHATHS pEIICHUH U
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpa B YUEOHOM M TT03HABATEIILHOM ESITEIHHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JESITEIHPHOCTH B TIPOIIECCE JOCTHXKEHUS pe3ysibTaTa, OMPEAeIaTh
criocoObl IEUCTBUH B paMKaX MPEIJIOKEHHBIX YCIOBUM M TpeOOBAaHUM, KOPPEKTUPOBATh
CBOH JICHCTBHS B COOTBETCTBUU C U3MEHSIOIICICS CUTYaIleH;

JaBaTh aJICKBAaTHYIO OINICHKY CUTYallUH M MpejiaraTh IjIaH €€ N3MEHCHHUS;

IPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IMPU PEHICHUH Y4eOHOM
3a1a4u;

MOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMblil pe3ysibTaT
NEATeIbHOCTH, ONPENCNATh IMO3UTHBHBIC HM3MCHECHHS M HaIpaBJeHUs, TpeOyrolue
najabHenen padoThl;

OCO3HAHHO OTHOCHUTKCS K APYrOMY YE€JIOBEKY, €r0 MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B coctaBe npeamMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEILHOTO COCPKaAHNUA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHWS, YMEHHS M CIOCOOBI NEUCTBHMA, crnerududeckue s ydeOHOTro mpeaMeTa
«XuMHD», BUBI NEATEIBHOCTH IO IMOJYYEHHUI0 HOBOT'O 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUSIX:

NPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHHU NPUPOJBI,
NMOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphl M TPAKTUUYECKOU
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NEATeIbHOCTH 4YEJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHUMAHHUE MECTa
XUMHUM CPENU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMHU MOHSTHMHOTO amnmapara U CUMBOJHWYECKOTO 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;

NPEJCTABICHUE O CUCTEME XUMUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO 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: XUMHYECKUN DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
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
ANEKTPOJHT, DIIEKTPOJMTUYECKAsT  JUCCOIMAIMS, 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;

OCHOBOIIOJIAraroIIMe 3aKOHbl XUMHUU: 3aKOH COXpaHEHUs Macchl, [lepuoanueckuii
3akoH J[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

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

IIPEACTABJIEHUE O MEPUOINYECKON 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 XHMHYECKUX 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;

yMEHHE KIACCU(DUIIMPOBATH XUMUUYCCKUE JIEMEHThI, HCOPTAHUUECKHE BEIIECTBA
U XAMHYECKHE PEaKIWH C OMOpPOH Ha CXEMBI, ONPEACNIATh BAJCHTHOCTh M CTCIICHb
OKHUCJICHHSI XMMHYECKUX JIEMEHTOB, BUJ XUMHUUYECKOW CBSI3M M THUI KPUCTAJUTMUECKOU
CTPYKTYPBI B COSTMHCHUSX, 3aps]l HOHA, XapaKTep CPeIbl B BOAHBIX pacTBOpax BEIICCTB
(KUCOT, OCHOBAHWH), OKHCIMTEIbF M BOCCTAHOBUTENh II0 QITOPUTMY YYCOHBIX
JICUCTBUU;

YMCHHE XapaKTEPH30BaTh C OMOPOM Ha cxXeMy (DHU3UYECKHE M XHUMHUYCCKUE
CBOMCTBA MPOCTHIX BEMIESCTB (KKCIOPO, 030H, BOJOPO, rpaduT, aiMa3, KpEMHHIA, a30T,
docdhop, cepa, xyop, HaTpui, Kalui, MarHUi, KaJIbIIMM, aTIOMUHUM, KEIe30) U
CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX paCTBOPOB (BOJIa, aMMHAK, XJIOPOBOAOPOI,
CEPOBOJIOPOJI, OKCHJIBI U THAPOKCHABI MeTauioB I - [IA rpymm, amomunus, meau (I1),
uHkKa, sxenesa (I u 1), okcuasr yriuepoaa (I u 1V), kpemuus (IV), azota u docdopa
(IIT u V), ceppr IV u VI), cepuucrasi, cepHas, a3oTuctas, a3otHas, (ocdopHasi,
yroJibHas, KpEMHHUEBasE KUCJIOTA U UX COJIN); ONKMCHIBATh C ONOPOH Ha TUTAH M KITFOYCBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTePHU30BaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH
OT MX COCTaBa M CTPOCHUS IOCJEC MPEIBAPUTEIBLHOTO aHajau3a I0J] PYKOBOJCTBOM
nejarora, NPUMCHCHHE BEIISCTB B 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTB
NPOTEKAHMS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX, BIUSHHE BEIIESCTB U
XHMHYECKUX MPOIICCCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOIHYIO CPEIY;

YMEHHE COCTaBISATH MO oO0pasily, CXeMe, allfOPUTMYy Y4YeOHBIX JAeHCTBUM
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHUS PeaklMii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH), WUTIOCTPUPYIOMIUX XUMHYECKUE
CBOMCTBA M3YYCHHBIX KJIACCOB / TPYNI  HEOPraHWYECKHMX BEIISCTB, a TaKXKe
MOJITBEPIKIAIONINX TEHETHUYECKYIO B3aMMOCBSI3b MEKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJIAPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MACCOBYIO TOJIIO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB ¢ OMOpPON 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;

BJIa/ICHHE OCHOBHBIMU METOJaMHU HAYYHOT'O TIO3HAHUS (HAOIOCHHE, N3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE) MPU HM3YyUYCHHUU BEIIECTB M XUMHYECKHX SBICHHHA C
OTOpOM Ha aNrOpUTM YYEOHBIX NEHCTBUM;, yMeHHE ChHOPMYIUpOBaThH MpOOIEMy U
MPEJIOKUTh TMYTH €€ PEIICHHsS C TMOMOIIBI0 TeJarora; 3HaHHEe OCHOB 0O€30MmacHOM
paboThl C XUMUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
00opyT0BaHUEM;

HAJIMYME MPAKTUYCCKUX HABBIKOB TUTAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOIINX
XAMHYECKUX DKCIIEPUMEHTOB TOJI PYKOBOJCTBOM VYUHUTENS C OOCYXKICHHUEM IIIaHa
pabOThI WIIM COCTABJICHUEM TaOHUIIHI:

W3YyYCHHE U ONMcaHue (PU3NIECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE C (U3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUH;
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U3Yy4YEHHE CIIOCOOOB pa3/ieNIeHusl CMECEH;

MOJIyYeHHE KUCIOPO/ia U U3YUEHHUE €ro CBOICTB;

MOJIy4eHHE BOJOPOJa U U3YUYEHHE €T0 CBOWCTB;

MOJIyYEHHE YIJIEKHCIIOTO ra3a U U3y4eHHe ero CBOICTB;

MOJIy4YEeHUE aMMHUaKa U U3yYeHHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIIEHHOM MAacCOBOM J0JEH PacTBOPEHHOIO
BELIECTBA;

UCCJIEJIOBAHNE M OIMCAaHHE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpPUMEHEHHE WHIAUKATOPOB (JakMyca, MeTWiopaHka u ¢eHondTarenta) s
OTIpeJIeNICHHsI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIEJ0oUeH;

U3y4YeHUE B3aMMOJICCTBUS KHUCIOT C MeETaJUlaMH, OKCHJAaMHU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMHU;

MOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO MeTaljia APyruM U3 pacTBOpa COJIH;

uccueoBanue aMm(pOTEPHBIX CBOMCTB T'UIPOKCHUJIOB aJIIOMUHUS U ITUHKA,

pelieHrne  AKCIePpUMEHTAIBHBIX 3amad 1o TeMme «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COCTMHCHUNY;

peleHrne  SKCIEePUMEHTANIBHBIX  3a7a4 1o  TeMe  «DJIEKTPOJUTHYECKAs
JUCCOLIMALIMSIY;

peleHrne SKCIEePUMEHTANIBHBIX 3a7ad Mo TeMe «BakHeWine HeMeTalllbl U UX
COCIMHEHHUSI;

pelIeHre SKCIepUMEHTAJIbHBIX 3a7auy Mo Teme «BakHeilue meTamibsl U UX
COCIMHEHHUSI»;

XUMHYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUN
MOHHOT'O 0OMEHa;

KayeCTBEHHBbIE PEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPAaCTBOpPaX HOHBI:
XJjopua-, Opomua-, woaua-, cyibdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHUOHHI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbliUs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTaBIATh pPe3ydbTaThl JKCIepuMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BJIQ/ICHHE TpaBUIaMu 0€30MacHOT0 OOpaleHusl C BEIIECTBAMH, UCIIOIh3YEMbIMH
B TIOBCEJHEBHON JKM3HU, a TaKKe TMpaBWIaMU TOBEJCHUS B IEIIX COEpPEeKCHUS
3I0POBbS W OKpYXXaroled MPUPOJHOM Cpeabl; IMOHMMaHWE Bpeaa (OMaCHOCTH)
BO3JICHCTBHSI Ha >KUBHIE OPraHU3MBI OMPEICIICHHBIX BEIIECTB, a TaKKe CIOCOOOB
YMEHBILICHUS] U TPEAOTBPAIICHUS UX BPEAHOTO BO3JECUCTBUS;, MOHMMAaHUE 3HAYCHUS
KHUPOB, OCIIKOB, YTJIEBOJOB ISl OPTAHU3MA YEIIOBEKA;

BJIAJICHUE OCHOBAaMHU XUMHUYECKOM T'pPaMOTHOCTH, BKJIOUAIONIEH yMEHUE
MPaBUJIBHO MCIIOJIb30BaTh M3YUYECHHBIE BEIIECTBA M MaTepuajibl (B TOM YHCIE,
MUHEpAJIbHbIE YJOOpEHMS, METAJUIbI U CIUIaBbl, MPOAYKTHl MEpepabOTKU MPUPOIHBIX
HMCTOYHUKOB VYTJIEBOJOPOJIOB (YIJisi, MPUPOAHOrO rasa, He(TH) B OBITY, CEIbCKOM
XO35IUCTBE, Ha NPOU3ZBOJACTBE, YMEHHE NPUBOAUTH NPUMEPHI  MPABUIBLHOTO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB;
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YMEHHE YCTaHaBIMBATh CBSI3U MEXIY pEajbHO HAOIIOAAEMBIMU XUMHUYECKUMU
SABICHUSIMU M TIPOLIECCAMH, MPOUCXOAAIIUMHU B MaKpo- U MHKPOMHUPE, OOBICHATH
NPUYUHBI MHOTOOOpPA3Wsl BEHIECTB, YMEHUE HHTETPUPOBATH XWMHUYECKHE 3HAHUS CO
3HAHUSMU APYTUX YIEOHBIX MPEIMETOB C TOMOIIBIO ITE1arora;

npejacTaBieHue o cdepax MNpodeccuoHaIbHON JeATeNbHOCTU, CBSI3aHHBIX C
XUMUAEH ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMA Ha JOCTHKCHHSIX
XUMHAYECKOW HAyKHW; HaJIWYUEe OmbITa paboThl € pasITUYHBIMH HCTOYHUKAMHU
uHbOpMAIIMU TI0 XUMHUH (HAy4YHO-TIOMYJISpHAsl JUTEparypa, CIOBapH, CIPaBOYHHKH,
MHTEPHET-PECYpPChl) C OMNOpPOM Ha aJIrOpUTM: YyMEHHE OOBEKTUBHO OLIEHUBAThH
UHGOPMAITUIO O BEIIECTBAX, UX MPEBPALICHUIX U IPAKTHUECKOM MPUMEHEHUH.

TpeGoBaHusi K TMpeAMETHBIM pE3yJIbTaTaM OCBOEHUS Yy4yeOHOro mpeaMmera
«XUMUA», paCIpPEEICHHBIE 110 TOAaM 00y4YEeHMUSI

PesynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO MNPUHLMITY JA00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YXKE€ Ha3BaHHbIE B MPEABIAYLIIMX roJax MO3WUIIMH, Kak
IPAaBUJIO, TOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (Pe3yJIbTaThl OYEPETHOTO roj1a
0 YMOJTYaHUIO BKIFOYAIOT PE3YIbTAThI IPEAbITYIINX JIET).

8 KIIACC

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYCCKHX ITOHSATHH: aTOM, MOJICKYJIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOHAs), BaJECHTHOCTh, OTHOCHTEJbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MacCcoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa
B COCIMHECHWH, MOJSIPHBIH  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
*3IEKTPOOTPUIIATETLHOCTH ™, CTETeHb OKHUCJICHUS, XUMUYECKas  peakIius,
KJaccupuKaIMsl peakiuid: pPeakiuh COCAMHEHUS, PEaKIUU Ppa3JIOKEHUS, PEaKIHH
3aMeIeHUs, Peakiuy 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIuu; *TeIIoBoi dpdexT
peakIuu™; Sapo aTroMa, dJISKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTallb, paauyc aTroMa,
XUMUYECKas CBs3b, MOJIIpHAs W HEMOJISIpHAas KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, PacTBOp, MaccoBas JOJs BemiecTBa (MPOILCHTHAs KOHIICHTPAIUs) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSTh ATH TIOHATHS TIPY OTIMCAHUH BEIIECTB U X MPEBPAIICHHUIA;

UCIIOJIb30BaTh XMMHUUYECKYIO CHMBOJIMKY JUIsI COCTaBJeHHUS (OpMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIINA, dJIEKTPOHHOTO OaiaHca;

OTIPEJIEISITh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHb
OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOU Ha OMpEEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coelMHeHUN 1o QopmynaM; BHJ XHMHUYECKOW CBS3U (KOBaJe€HTHAasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

UMETh TPEJICTABIICHHE O CHUCTEeME XWMHUYECKHX 3HAHHWHA, YMETh C TOMOIIBIO
YUHUTENSl MPUMEHATHh CUCTEMY XMMUYECKHX 3HAHWH, JJIS YCTAaHOBJICHUS B3aUMOCBS3U
MEXIy U3yUYEeHHBIM MaTEPHAIOM U TIPH MOJYICHUH HOBBIX 3HAHUM, a TAKXKe MPpU 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 3a7a4 C OMOpPOM Ha aJrOpUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI M TEOpHUM: 3aKOH coxpaHeHus Maccel, llepuommyeckuy 3axkon JI.M.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsSipHas
teopus. COOTHOCUTH 00O3HAUEHHUsI, KOTOpble uMeroTcs B Tabnuie «llepuonnueckas
cucteMa  XxuMHdeckux  anmemeHtoB  J[. M. MenngeneeBay ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJaccu(UUUpPOBaTh XUMHUYECKUE HJIIEMEHTBI; HEOPraHUYeCKHe BEIIECTBA;
XUMHYECKUE peakluu (MO YMCIy U COCTaBY YYACTBYIOIIMX B PEakUHUHU BEUIECTB, IO
TEIVIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa  BELIECTB
Pa3JINYHBIX KIJIACCOB, MOATBEPXkIasi OMMCAHUE NMPUMEpPAMH MOJEKYISPHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XMMHUUYECKUX PEAKLIUNA C ONTOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MUX COCTaBa U CTPOCHUSI;
BO3MOKHOCTH IIPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCJIOBUAX IOCIE
NPEeIBApPUTEIHLHOTO OOCYKIEHUS C ME1arorom;

BBIYUCIIATD OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl 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 OIEPALMU MBICIUTEIBHON JEITEIbHOCTH — aHajlu3 WU
CUHTE3, CpaBHEHHE, O00O0OIIeHUE, CHUCTEeMaTu3alus, KiaccupuKalus, BbISIBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOAbl IO3HAaHWS — HAOII0JeHne, HU3MEpEHUeE,
MOJICTTMPOBAHUE, DKCIEPUMEHT *(pealibHbIi M MBICJICHHBIN)* TOJI PYKOBOJCTBOM
neaarora,

CJIeIOBaTh MpaBHJIaM TOJIb30BAHUS XUMHUYECKOW TMOCYAOH M Ja0OpaTOPHBIM
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 XUMHUYECKUX MOHATHI: XUMHUYECKUH SJIEMEHT,
aToOM, MOJIEKyJa, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas peakius,
XUMUYECKasi CBsA3b, *TemIoBOM 3 (PeKT peakinu, MOJIb™, MOJSPHBIA 00BEM, pacTBOD;
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 XHMHMUYECKOW peakiuu™, MpeaeabHO JTOoMmycTUMAast
konneHTpanus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKMX MOHATHH (cM. 1. 1) u
MPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

UCIIOJI30BaTh 3HAKW WU CHUMBOJBI JJi1 (PUKCAIlUU PE3YJIbTAaTOB HAOIOICHUH,
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.

OTIPENICNIATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINpeaeIEHHOMY
KJIACCy COCIMHEHHU C OMOpON Ha OMpEACNICHUs, B TOM YHCIIC CTPYKTYpPUPOBAHHBIC,
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 JI.MI. MeHnneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMMAaHHE: *OMHUCHIBATH W XapaKTepU30BaATH* TAOIMYHYIO
dopmy Ilepuonnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh MOHATHUA
«rnaBHas noarpynna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJIbIIIME TIEPUOJIbI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCSA B IEPUOIUYECKOMN
TabJIMIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsn anapa, o0IIee YUCIo dIESKTPOHOB U paclpeieNieHue 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 XUMHUYECKHME 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) 00MIKME U crienu(PUUecKrne XUMHYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLMALMM KUCIOT, LIEI0Ye 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
MOCPEACTBOM COCTaBJICHUSI SJIEKTPOHHOI'O OaaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS;
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BO3MOXHOCTH TPOTEKAHUSd XUMUYECKHX MPEBPAILCHUNA T[OCIEe MPEeIBAPUTEIHHOTO
00CYXJIEHUS C Tearorom;

BBIUUCISATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MAaccChl BEIIECTB;
MacCOBYIO JIOJK0 XUMHYECKOTO 3J€MEHTa Mo (popMylie COEAUHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOpPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHUYECKOW PEAKIUU C
OIIOPOY Ha aJITOPUTM;

CJIeI0oBaTh MpaBWIaM IOJIb30BaHUS XMMHMUYECKOW TNOCYAOW U J1aOOpaTOPHBIM
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 PEAKIMHU, TOJTBEPKAAIONINE KAYECTBEHHBIM COCTAaB pa3IUYHBIX
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;

NPUMEHSITh OCHOBHBIE OIEpPAlMid MBICIUTEIbHON JEATEIbHOCTH — aHaIU3 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

Temaruueckoe TUIAHUPOBAHUE U KOJTMYECTBO YaCOB, OTBOAMMBIX Ha OCBOCHHUE KAKIOW TEMbl yUeOHOTO TIpeaMeTa « XHMHUS
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepP’KKOM TICHXHYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIINUM pasaenom denepanbHoi pabodeld mporpamMmbl
yuyeOHOro mpenMera «XWUMHUS» OCHOBHOW 0Opa3oBaTeNIbHON MPOrpaMMBl OCHOBHOTO o0miero oOpaszoBanusi. I[lpu sTom
Opranu3aius BIpaBe caMa BHOCHTHh M3MEHEHHs B COJACp)KaHUE U paclpenesieHre y4eOHOro marepuasna Mo rogam oOy4eHHs, B
MIOCJICIOBATCILHOCTh M3YyUEHUS TEM M KOJWYCCTBO YAaCOB HA OCBOCHHE KaXKJIOH TEMBI, ONPEICICHUE OPraHu3aIoHHBIX (hopM
oOyuenuss U T.. OOOCHOBAaHHOCTH JIAHHBIX M3MCHCHHUH OIpeaeiseTcsl BbIOpaHHBIM oOpa3oBarelbHON opranusanuei YMK,
WHIAVUBUAYAJTbHBIMU TCUXO(QU3UICCKUMH OCOOCHHOCTIMHU KOHKpPETHBhIX oOywaromuxcs ¢ 3IIP, creneHbl0 OCBOSHHOCTH WMH
y4eOHBIX TEM, PEKOMCHIAIMSMH IO OTOOPY W aJlanTalliy YYeOHOTO MaTrepraia 1o XMMHUH, MPEACTaBICHHBIMU B [1oSICHUTETBHOMN
3aITuCKe.

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

1-i1 BapuaunT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIIACC
(2 4 B HEenento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OCcHOBHOe coaepaHue OCHOBHbIEe BUAbI AeATeNbHOCTU
pacKpbiBaloLme AaHHbINM pa3gen obyuatrowmxca

nporpammbil,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3nen 1.IlepBonauanbHbie xumudeckue mousitusi(20 1)
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Tema 1. XuMust — BakKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAaKTU4€eCKOH JesTe/IbHOCTU
4eJjioBeKa

(54)

[IpeaMeT XUMUU.* PoJIb XUMUU B )KU3HU Yesl0BeKa. XUMUSI B
cucTeMe HayK. MeTozbl TO3HAaHUS B XUMUM.*

Tena u BewecTBa. PU3nyeckue CBOMCTBA BElIECTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BelllecTBa U cMecu. Cioco6bl
pasgenieHus cMeceil. Pusnyeckre U XUMUYeCKUe SIBJIEHUS.
[IpyU3HaKHU U yCI0BUsI TPOTEKAHUA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaMy 6€30MacHOCTH U NpUéMaMHy paboThl B
XUMHU4YeCcKoH JJabopaTopuu.

JleMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. Pazyin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Cioco6n1 pa3piesneHusi cMeceld (puabTpoBaHue, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U IpaKTUYeCKHUe PaGoThl

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILIECTB.

PaszpesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyA0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBuJa 6e3o0macHOM paboThl B XUMHUYECKOM JTabopaTOpPHH.
Ne 2. OumncTKa 3arpsA3HeHHOM NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX OHATHH C TOMOLIBIO NeJarora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMHU
HayKaMHu.

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

PaznnyaTh PpU3nUecKre U XUMUYECKUE SIBJIEHUS C OITIOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM N10JIb30BAHUS XMMHYECKOM OCY10H U 1abopaTOPHBIM
060pyIOBAaHUEM, A TAKXKe IPaBU/IaM 00palleHUsl C XMMHYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C HHCTPYKLUSIMHU 10 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[I1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
onucaHuio GpU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGOB pas/iesieHUs cMecei
BellleCTB M10/] pyKOBOACTBOM IeJjarora ¢ 06cy»/ieHueM IJlaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/laHUH U B ITpoliecce
UCC/Ie0BaTeIbCKOM J1esITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEpaTypy
XMMUUYECKOT0 COJilepKaHUs, ClIpaBOYHble MaTepHUaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoicTpanBaTb pa3BépHyThble MUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOH Ha
MHbOopMaLHIo U3 yieOHUKA U CIPAaBOYHbIX MaTepHaIoB, TPaMOTHO
MCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN anlapaT Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHUe 3JIeMeHThl. 3HaKU (CHMBOJIbI)
XUMHUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIeCTBA.
ATOMHO-MOJIEKYJIIPHOE YYEeHHUe.

Xumundeckas popmyJia. BaeHTHOCTb aTOMOB XUMUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BelecTB.*
OTHOCHUTe/IbHast aTOMHasi Macca. OTHOCUTeJIbHAsl MOJIEKYJIsIpHAst
Macca. MaccoBasi /10J151 XHMU4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUS. XUMUUECKas peaKIiusl.
[Ipu3HaKU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHEeHHUsI.

Tunbl XUMUYECKUX peakuii (CoeAMHEHMS], pa3/I0KEeHMUS,
3aMelleHUs, 06MeHa).

3aKO0H COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HbBIH-3HIIUK/IONEAUCT.*

AemoHcTpauumn

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

XuMHyeckue siBJeHUs (ropeHue CBeYH, Pa3JioxKeHNe caxapa,
B3auMO/leicTBHeE cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoiecTBUe XKestesa ¢
cepoii, B3auMo/iecTBUe XKeJe3a ¢ pacTBopoM cosu megu(11)).
OnBIT, MUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OMBITHI:

[IpuMeps! pu3NUeCKUX sABJEHUH (IIJ1aBJIeHHe BOCKa, TasgsHHe
JIbJA).

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

Mopei aTOMOB U MOJIEKYJI

Mpaktnyeckasa pabota Ne3 MMpr3HaKKM NPOTEKAHNS XMMUYECKUX
peakumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKY/IAPHOU MacChl BeLeCTB;

— MaccoBoH A0JIK XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJUHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI IO3HAHUS (B TOM YHCIIE
HabJII0/leHHe, MO/IeIMPOBaHUe, SKCIIEPUMEHT) U OCHOBHBIE OIlepaLuU
MBIC/IUTEJIbHOM JIeITeIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) i1 U3yYEHHUs
BelleCTB ¥ XMMHYECKHUX peaKlMi c ONOpoH Ha aJITOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHIH U 3aKOHOB U IPUMEHSATD 3TH MOHATHSA
IIpY ONMCaHMH CBOMCTB BellleCTB U UX MpeBpallieHUi C 0NOpoM Ha IJIaH U
KJII0UeBble CJI0Ba.

PasnnyaTh pusnyeckue U XUMHUYeCKHe IBJIeHUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKYISIPHOTO yYeHUsI C OOPOH Ha ollpe/ie/lIeHUs] U CXeMBbL

OnpezensiTb NpHU3HAKK XUMHYECKUX PEAKIUMH, YCI0BUS UX TPOTEKAHUA.

O6BACHATD CYyLHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOI'0 YYeHUs C UCII0/Ib30BaHWEM BU3yaJbHOU ONOPHI.

KnaccuduuupoBaTh XMMHYecKHe peakLiMH (110 YUCIY U COCTaBY pearupyoumx u
00pa3yoIUXCs BEUECTB) C ONOPOM Ha CXEMBI.

CocTaBasITb GOpMyJIbl GMHAPHBIX BELIECTB [0 BaJIeHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCTB C ONOPOH Ha a/ITOPUTM yueOHbIX
JNeUCTBUM.

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

CnezmoBaThb NpaBU/IaM N0J1b30BaHUSA XMMHUYECKOM TOCY01 U JTab0paTOPHbIM
060pyA0BaHUEM, A TAK)Ke IPaBUJIaM 00pallleHHs C BellleCTBaMH B COOTBETCTBUU
C UHCTPYKIMAAMHU 110 BbINOJIHEHHUIO JIA60PaTOPHBIX XMMUYECKUX ONBITOB MO/,
KOHTpOJIeM Ilefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBAaTebCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePaTyPy XMMHUYECKOI'0 COZepKaHus, CIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 11o/i pyKoBOJCTBOM IleJarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHUKA U CTIPABOYHbIX MaTepHaJIOB, TPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIM NOHATUUHBIN annapaT Kypca XUMUU

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

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kucopos — a/ieMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *ajlIoTpoInHas MoAupHUKalus Kucaopoja.*

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

CBOMCTBA (peaKLMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHKHOBEHMUS U peKpallieHUs ropeHus. [loHsaTre

00 OKCHUAX.

*Crnoco6bl MOJIyYyeHUs1 KUCJI0pOoAa B 1abopaTOPUM U
NnpoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoja. Kpyrosoport
KHCJI0pOoJia B IPUPO/e.

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

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHe BO3/yXa,
croco6bl ero Npei0TBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauumn

BsaumogeiictBue pocdopa, cephl U Kejie3a ¢ KUCT0POJ0M
(BO3MOKHO MCIOJIb30BAaHHE BHU/IEOOIBITOB).
OnpesiesieHHE COZlepKaHUS KUCIOPO/ia B BO3/YXE.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJI0BHSI BOSHUKHOBEHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMU OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAa, U3Y4EeHHUE ero CBOMCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MaccChl KUCJIOPOJA ¥ 030HA HA OCHOBaHUU
ATOMHOM MacCbl XUMHY€ECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX PeBPAILEeHUH C UCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HYecKHe U XU-MUYeCcKre CBOHCTBA KUCI0PO/ia, CIOCOObI
€ro NoJiyyeHus1, IpUMEeHEeHHE U 3HaYEHUE B IIPUPO/IE U XKU3HU YeJIOBEKA.

CpasHusamb peakyuu 2opeHust U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
06CcyKJieHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUS KUCI0POJaA (BBITECHEHUEM BO/BI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM leAarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /J1s1 COCTaBJIeHUsI GOPMY.JI BEIL|eCTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

OO6BACHATD CYLHOCTb 3KOJI0IMYECKHUX NTP06.JieM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoO paboThl B J1a60paTOPHUU NPH UCI0JIb30BAaHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM N1€JJarora, a Takxe
IpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HAa NPAKTUKE XUMHWYECKHE IKCIIepUMEHTHI,
NPOBOJUTH HAbJIIO/IeHHUs], Ie/IaTh BBIBOAbI 10 pe3y/bTaTaM IKCIIepUMEeHTa o/,
PYKOBOACTBOM IleZiarora.

YdacTBOBaTb B COBMeCTHOU paboTe B rpyIIIe.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XHUMHUYECKOT0 CO/lepKaHHsl, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM lefiarora.

BeicTparBaTh pa3BEépHyThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaIMIo U3 ydye6HUKa U CIIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHWHBIN aNnapaT Kypca XWMUU



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

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOILIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U1 TpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NprYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHCI0TaX U COMAX.

AemoHcTpauumn

[osiyyeHue, cobupaHUe U pacio3HaBaHKe BOJOPoOa.
l'openue Bogoposa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

JNlabopaTtopHblie U NpaKkTUyeckue paboTbl
JlabopaTOPHBINA OMBIT:

B3aumoieiicTBrE KHUCIOT C METa/IJIaMU.
[IpakTHyeckas paboTa:

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

BbluncneHusa
— MOJIeKYJIHpHOfl Macchbl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MaCChbl XUMUYECKUX 3JIEMEHTOB

KosnyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éTbl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BelLecTB KOJIMYeCTBOM 1 MOJIb.

BbluncneHua

— 06'BE€Ma, KOJIMYECTBA BeIll|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBA U 06 BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO peaKI[1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONMCAaHUHU CBOMCTB BeLIEeCTB U UX NpeBpalleHHH.

XapakTepusoBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CII0COGBI €ro0 NOJIyYEHHs], IPUMEHEHUE C OIOPOY Ha MJIaH, KPaTKY!o 3aIlUCh,
CXeMy.

Co6upaTb IpUGOP AJIsA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX YPAaBHEHUH XUMUYECKUX PeaKIMH ¢ y4acTHeM BOJ0po/a C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThl B JaGopaTOPUH NPU UCTI0JIb30BAaHUU
XUMHUYECKOU MOCY/1bl U 060PYAOBaHHUs 10/, KOHTPOJIEM NEAATO0ra., a TAKKe
npaBu/IaM 00palleHHs C TOPIOYHUMHU BELECTBAMH B ObITY

[11aHUPOBATh U OCYLIECTBJISTh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBOJUTh HAGJIIO/IEHUS, [IE/IaTh BbIBOAbI [0 PE3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM I1e/larora ¢ 00Cy>k/ieH1eM IJIaHa paboThl, C UCII0/Ib30BaHUEM
KJ/IHIIe.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymiIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAaKTUKE XUMHUYECKHE IKCIIEPUMEHTDI,
MMPpOBOAUTH HaGJIl-OAEHl/IH, AeJ1aTb BbIBO/IbI 110 pe3yJ/ibTaTaM 3KCII€epHUMEHTaA.

YdacTBOBaTh B COBMECTHOU paboTe B rpyIe

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH M IPUMEHATDb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPUHU JJIs PellieHUs pacyéTHBIX 3314 C IIOMOLIbIO
nejarora.

BBbIYHCIATB MOJIAIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCTBa C OITOpoH Ha o6pasel, Ha GOpPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIMi C OIOpoy Ha
06paseL, aJITOPUTM y4ebOHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB WJIU IIPOYKTOB
peakIHH.

BbicTpauBaTb pa3BépHyThle MCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha MH-
¢dopmanuio U3 yye6HMKA U CIPAaBOYHbIX MAaTepHaIOB, TPaMOTHO UCI0/Ib30BATh
M3y4eHHbIM MOHATUIHBIN annapaT Kypca XMMHUH C TIOMOLbIO N1eJjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKy bl PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BO/IbI

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

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeib.* PacTBophbl *PacTBOpHUMOCTD
BelIEeCTB B Boje.*

*HacbllleHHbIe U HeHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BellleCTBa B pacTBODe.

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

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HUCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHMe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HccnepoBaHue pacTBOPOB KUCJIOT U LiiesI04e C TOMOLIbI0
WHAWKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

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

BbluncneHusa
— C MCIOJIb30BaHUEM IOHSITHS «MaccoBasi [[0Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSTUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleH i C TOMOLIIbI0 earora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHUE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJIITh ypaBHEHUS XUMUYECKUX PEAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXeMy.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OYHUCTKU BOJbI OT IPUMECEH, MEPHI 10 OXPAHE BO/,
OT 3arpsi3HEeHUs 0CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBO/UTH HAGJIIO/IEHUS, Je/IaTh Bbl-

BO/IbI 10 Pe3yJIbTaTaM 3KCIepPUMEHTA 110/, KOHTPOJIEM Ie1arora, ¢
UCNO0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU MTPU UCTT0JIb30BAHUU
XUMHUYECKOH MOCY/1bl U 060PYA0BaHUS 10/ KOHTPOJIEM NIE€Jjarora.

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

Hcnosib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3aaaHm‘/’1 U B IIporecce
UCCJIeZI0BATEJbCKOH JIeITeIbHOCTH HAyYHO-TTONYJIIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPIKaHMUs, CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHeTa
10/ PyKOBOZCTBOM Ileiarora.

BeicTpanBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yie6HUKA U CIPAaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIHN aNnapaT Kypca XMMHU [10CJIe
Ipe/iBApUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHuaia



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeHUI

(11 4)

Knaccudukanys HeopraHuyecKux CoeJUHEHUH.

OKcuzbl: COCTaB, KJIaccupukanus (OCHOBHbBIE, KUCIOTHBIE,
*aMdoTepHble, Heco/Ie00pa3yolMe Ha IPUMEpPe OKCHJA
yriaepoja |l n okenaa asota ll, HomeHkaaTypa. [lonydyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCI0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Les04u 1
HepacTBOPUMble OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kKJaccudUKaLusi, HOMEHK/IATYpa, GU3nUeCcKUe
Y XMMHYeCKHUe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJISIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco0Obl noJydeHus.* Pl ak THBHOCTH METAJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBUe coslel ¢ MeTasllaMU, KUCTIOTaMy, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIaCCaMH HEOPTaHUYEeCKUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
PasnoxeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
BsaumogeiicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BoITecHeHue 0iHOTO MeTaJ/l/1a APYTHUM U3 pacTBopa COJIM.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OTBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHYeckas pabora:

Ne 7. PemreHre akcepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1acChbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHua
— [0 YpaBHEHHUSAM XUMUYECKUX peaKkun

OrnpeiesieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHUH 10 Ia0JIoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHI Ha
OCHOBE OIIPEJICNICHHS.

CocragieHre (opMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHIT U Ha3bIBAHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAILHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
olpe/ieieHUs U TaOIUIbI PACTBOPUMOCTH.

KnaccudunupoBanye H3ydaeMbIX BEIECTB [0 COCTAaBY M CE0UCMEaM C OOPON Ha
OIIpEe/ICIICHHUS, CXEMBI M TAOJIUILYy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHI MO/l PyKOBOJICTBOM IEIarora.
TIporHo3upoBaHHe CBONCTB BEIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJICTBOM IIEIarora.

CocrapJieHre MOJICKYJISIPHBIX YPaBHEHUI peakiiil, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NOMYYeHUs BEIIECTB U3Y4EHHBIX KJIAacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/Y HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KaueCTBE 3PUTEIBLHOMN OIOPHI.

CocrapiieHre MOJICKYIISPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C MPeABapUTEIbHBIM
00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BeIunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KolMnuecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIMH II0
AIITOPHTMY.

IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.

DopMyTHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIONIB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHKE C MOMOLIBIO [IEAArora 1 BEIIIONTHEHNE NpaBui Oe30macHoil paboTsl B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO# TTOCYIBI B 000PYIOBaHHSL.
Vcnonp30BaHue MPHU BBINOIHECHHN YUeOHbBIX 3aJaHMH U B IIPOLIEcce
HCCIIeJOBATENBCKON JEATEIbHOCTH HAYIHO-IIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUasl, pecypchl IHTepHeTa, ocyliecTBICHHE BEIOOpa
HOJ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MICBMEHHBIX U YCTHBIX OTBETOB C OIOpOit Ha
nHpOpMALHIO U3 y4eOHHKA H CIIPABOYHBIX MaTEPHAIIOB, PAMOTHOE HCIIOIb30BAHHE
M3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XMMHH C UCIIONb30BaHHEM IUIAHA,
OIOPHBIX CJIOB, AITOPHTMA.

Paspen 3. [lepuoanyeckuii 3aKkoH U [lepuogudeckas cucreMa XMMHU4YecKux 31eMeHToB JI. U. 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
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METaJlIbl, TaJIOTeHbl, IHEPTHBIE ra3bl).
*J1eMeHTbI, KOTOpble 06pa3yIoT

aMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MeneieeBa. [lepuoibl, rpynisl,
noarpynmnsl. PrUsrdyeckrui CMbIC/ NOPSAAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepro/ia U TPYIIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX sfiep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB IEePBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cuCTeMbl

. . MeHpeneeBa.

XapaKTepUCcTHUKa XMMHUYECKOT0 3JIEMEHTa [0 ero MOJIOXKEHHUIO B
[epuoauyeckoii cucreme /. . MeHzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHSI CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOTI'O
(mopsiakoBOro) HoMepa.*

*3naueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB [JId Pa3BUTUA HAYKU U
npakTuku. [l. U. MeHziesleeB — y4€HBIH, TeJaror ¥ rpakJaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMBbI
[Teproauyeckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. 1. Menzeneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe T'HAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJioyen
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PackpbIBaTh CMBIC/ IEPUOANYECKOTO 3aKOHA 10/, PYKOBOJICTBOM IleJiarora.

[ToHMMaTh CyLECTBOBAHHE NIEPUOJUUECKOH 3aBUCMOCTH CBOMCTB XHUMHUY€ECKUX
3JIeMeHTOB (M3MeHeHHe PaiuyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJJMHEHHUH OT MOJIOKEHUS B IEPUOJUIECKOM CUCTEME U CTPOEHUS aTOMa C
MCII0JIb30BAaHHUEM CXEM U TaGJIMLI.

YcTaHaBAMBaTh CBSI3b MEX/IY I10JIOKEHHUEM 3JIEMEHTA B IIEPUOLUYECKON CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsif, 1ipa, o6llee YUC/I0 31eEKTPOHOB U
pacnpefiesieHye UX M0 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 0
rpynmnam u nepuosiam [lepuoiuyeckoi CUCTEMBI C TOMOLIbIO [Ie/1arora.
XapaKkTepu30BaTb XUMHUYECKHE 3JIEMEHTHI NIEPBBIX TPEX MEPHUO/IOB, KaJIHs,
KaJsIbLIMs M0 UX N0JI0KeHUI0 B [lepuouyeckoi cucteme /Jl. Y. MeniesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMHUYECKOH MOCYIbl U 060PYA0BaHUS 110/] KOHTPOJIEM [IeJjarora.

BbIcTpauBaTh pa3BépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
MHbOpMaLHIo U3 yieOHUKA U CIPAaBOYHbBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN alapaT Kypca XMMHUU [T0CJIe
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30BaHUEM KJIMIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 33/JaHUH TEKCThI yyeOHUKa Nocjie
CTPYKTYPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualbl ([leproanyeckyo
CHUCTeMy XUMUYecKUX 31eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CoJiel B BOZe, 3JIEKTPOXUMHUYECKUH psiJ| HaNpsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJieloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XUMUYECKOT0 CO/leprKaHHUsl, CpaBOYHble MaTepHuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ieiarora



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

9 KUIACC

*JJIEeKTPOOTPHULATENbHOCTL* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBsi3b (MOHHasI, KOBaJIEHTHAsI MOJISIpHAst U
KOBaJIeHTHAas1 HEMOJISIpHasi ).

CTeneHb OKUC/IEHUS.

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

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakL Uy pasJyioXKeHus, CoOeJUHEHUS

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

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

OnpezensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTa 10 GpopMyJie ero
COeJIMHEHHS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTb MPOLECCOB OKUC/IEHUsI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTE/IbHON PeaKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHOM pPeaKIUH.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHuasbl (epUoJUYeCKyI0
CUCTeMy XMMUYecKUX 371eMeHTOB /l. U. MeHiesieeBa, Tab/IM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U coJiel B BOZie, 3JIeKTPOXUMUYECKUH psj| HaNps>KeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHbIE BUADbI AeATeNbHOCTU
obyualowmxca

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

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnemeHTOB /I. . MeHgeieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/IOB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKoM cUcTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanuus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYeCKHe CBOMCTBa
BelIeCTB, OTHOCAIIMUXCA K pPa3/IMYHbIM KJlacCaM HeOpraHU4eCKUx
coeINHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KpHUCTA/I/INYeCKUX peLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus.*

JleMoHCcTpanuu

1. Moze/i1 KpUCTaLJIMYeCKUX PelIETOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkomnepuogHas v AJIMHHONIepUoAHas GOpMbI
[Teproauyeckoi cucTeMbl XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI IEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX oJIoxkeHUI0 B [lepuouyeckoii cucteme /Jl. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudunppoBaThk ¥ Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCcCOB C ONOPOM Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnucbIBaTh 00IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPKAATh CBOMCTBA NPpUMepPaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKl Ui C Olopoi Ha CXeMy.

OnpefensiTh BUJ XUMUYECKOHN CBSI3U U THI KPUCTANIHUYECKON PELIETKU
BEIeCTBA C ONIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS M10Cse
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C OOPOM Ha
MHPOpPMALMIO U3 YYEOHUKA U CIIPAaBOYHBIX MaTepPHUAJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN anlapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJHEHUH yueOHBIX 3a/JaHUH U B poliecce
MCCJIe/0BaTeIbCKOM J1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpPaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
110/l PYKOBO/ICTBOM Ile/iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XuMu4ecKux peaKkiii o pa3InyHbIM NpHU3HAKaM
(1o yMcay ¥ cocTaBy y4acTBYIOIMX B PeaKI My BeLeCTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXUMHUYeCKHe
ypaBHeHHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHaTHe 06 06paTUMBbIX
Y HeoOPaTHMbIX XUMHUYECKHUX peakiusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKI UK (3/1eKTPOHHbIN
6aJIaHC OKHCIUTENbHO-BOCCTAHOBUTEIbHON PEAKLIUH).

JeMOHCcTpauuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKLUU OT PA3/INYHbIX
daKTopoB.

2. BospelicTBUe KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PATUMBbIX PEAKIIUH.

4. CMelleHUe paBHOBECHUSI XUMUYECKON peaKIUU.

Boeruucienus
— KOJINYEeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATDb 3TU NOHATHUA ITPHU
ONMCAaHUY CBOMCTB BELECTB U UX PeBpalleHHuH.

KnaccudunupoBaTb XMMHUYeCKHe PeaKL MY 10 PA3/IMYHbIM IPU3HAKaM.

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

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKaHUA XMMUUYECKHX ITpeBpallieHUuH B
pas/IMYHBIX YCJI0OBUSAX [TOC/Ie MPpeiBapUTebHON paboThI.

OnpezieniTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6aJ/IaHC PeaKIUK.

[Ipor3BOAUTH BBIYMCJIEHUA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
“HGOPMaLMIO U3 y4eOHHUKA U CIPAaBOYHBIX MaTePHUAJIOB, FPAMOTHO
KCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN allnapaT Kypca XMMHUH 110CJIe
peAiBapUTEIbHOT0 CTPYKTYPUPOBAHUS MaTepHaJa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 3aIaHUH U B ITpoLiecce

HCCleJ0BaTeIbCKON 1eATeIbHOCTH HayYHO-IONYJIAPHYIO JIUTEPATYPY
XHUMHUYECKOT0 COZlep KaHHUs, CIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
IocJie KOHCYJ/IbTAIMH C 1eIaroroM.
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TeMa 2. J/IeKTpOJIMTHYECKas
AUccouManusi. XMuMHYeCKHe
peaxknuy B pacTBoOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMY. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHHU3M AMCCOLUALUU
BEIECTB C pa3/IMYHbIMHU BUJJAMU XUMHUYECKOU CBsi3u. CTeNeHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu MOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUs peaKLHii.

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

KayecTBeHHbIe peaKkIlUK Ha KaTHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cuvkaT-¢$ochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpaX..

JleMoHCcTpanuu

JeKTpUdeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; ABH)KEHUE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WINIOCTPUPYIOLIME TPU3HAKHY [TPOTEKAHUS peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/Ie/IEHUI0 CPe/ibl B pacTBopax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPpaKTU4eCKue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOTO 06GMeHa B pacTBOpax 3JIeKTPOJUTOB:
cynbdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTBI, peaKLUsa

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

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

Ne 1. Pemrenue skcnepyuMeHTa/IbHBIX 33/a4 110 TEMeE.
BoiuucsieHus

— [0 YpPaBHEHHUSAM XUMUYECKUX peaKL Ui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH, a TAKXKe CMbIC/I TEOPUH
3JIEKTPOJIMTUYECKOU JUCCOIIUAL[UU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIPOBOJI-

HOCTH BOJJHbIX PACTBOPOB C IOMOII[bI0 TTeJarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, II[eJIOUel U CoJiel, IoJIHbIe
Y COKpall€HHbIE HIOHHbIE YPAaBHEHUST XUMHUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[I1aHUPOBATh U OCYLIECTBJIATh Ha MPAKTHUKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBObI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapuUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOpPUH NPU
HCI0JIb30BAaHUHU XUMUYECKOU TOCY/Ibl U 060PY/I0BaHUSA M0 KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BLIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeIcTpauBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C OMIOPOM Ha
MHbOpMaLHIo U3 yieOHUKA U CIPAaBOYHbIX MaTepHaIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN alapaT Kypca XMMHUU [T0cJIe
[peJBapUTeJBbHOIO CTPYKTYPHUPOBAHUA MaTepHaJa.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHI:IX 3aaa1-mf/'1 U B IIponecce
MCCJIeI0BATE/IbCKOH JIEITEIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMUYECKOTO0 CoJlepKaHus, CIpaBOYHbIe MaTepuaJbl, pecypcel UHTepHeTa
1ocJie KOHCY/IbTaLUH C TIeJaroroM.

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

(44)

0611ast XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEeHUSs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucseHus. CTpoeHUe U pU3nUecKre CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ10pa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucjaopozoM),*wenodamMmu™). XnopoBogopo/. CossiHast KUCIO0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M YeJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAX0XKJIEHHE B
NnpUpo/ie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAaKTUYECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.

[IpakTHyeckas paboTa:

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

Beruucienus
10 YpaBHEHUSIM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061Ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/iesIax MaJlbIX IEPHUO/IOB U TJIaBHBIX TOArPYIIIT
[Teproin4eCcKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHHEM CXEMBI.

XapakTepusoBaTh pU3UUeCcKre U XMMHUUYeCKHe CBOMCTBA IPOCThIX BELECTB
raJjoreHoB (Ha IpuUMepe xJIopa) U CJI0XKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeHUe U 3HaYeHNe B
IpUpO/ie U >KU3HU YesIoBeKa 110c/ie CTPYKTYPUPOBAaHUS MaTepHaJa.

OnpezensaTh rajJoreHUA-MOHbI B pacCTBOPE C UCI0/Ib30BaHUEM Ta0JIUILbI
"XapakTepHble peaKlU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBATh Ha MPAKTHKe XUMHYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTb HAaOJII0/IeHHUS, Aie1IaTh BbIBOABI 10 Pe3yJibTaTaM 3KCIepUMeHTa
nocJie npe/iBapuTebHON PaboThI.

Tema 4. O611asa
XapaKTepUCTHKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

0611asa XxapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsieHusi. CTpoeHne U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0POJA U CepPbl.

AnnorponHble MogHUKALUKU KUCI0POJa U cepbl. XMMUYeCKHe
CBOMCTBa cepbl. B3auMoelcTBYE ¢ HEMETAJIAMHU - BOJOPOIOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOM U
cepHOH Kuca0TaMU. CepoBOLOPOJ, CTpoeHHe, U3nIeCcKHe

O6BACHATD 061IHEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYNIbl U UX COeAUHEHUH
C y4€TOM CTPOEHHSI UX aTOMOB C OIIOpoH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax”.

XapakTepusoBaTb $pU3NYECKHE
Y XUMHUYeCKHe CBOMCTBA IPOCTOr0 BelllecTBa Cepbl U €€ coeIMHeHUH
(cepoBoZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTBI, Cy1b$ATOB), CIIOCOOBI UX
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U XUMUYECKHe CBOUCTBA (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). noJjiy4yeHud, IpUyMeHeHre U 3Ha4eHHe B IIpUpoJe 1 )KU3HU YeJIOBEKa C

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

KHUCJI0Ta, GU3HUYECKHE U XUMHUYECKHE CBOMCTBa (06111e KaKk OnpeesiTb HaJu4YHMe Cy/ibdaT-HOHOB B pacTBOPE.

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

*XUMHYecKre peaKluH, JieXall[ie B 0CHOBe ITPOMBbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJISATD HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
cnoco6a noJiy4yeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAMUTh HAGJIIOIEHUS], [ieJIaTh BBIBOABI [0 Pe3yJibTaTaM 3KCIIepUMEHTa.
HUX IpoLecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CneoBaTh paBUaM 6e30MacHOM paboThl B 1a60OPATOPUU PH

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peakKiiys Ha Cy/ibdaT-HOH. HCI0JIb30BAaHUHU XUMHUYECKOU TOCY/[bl U 060PY/I0BaHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeJUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CePhI [IpOU3BOAUTH BBIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPH BhIMOJHEHUH yUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKa,

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

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH psiJi HAalpshKeHU
MeTaJlJIoB).

Hcnoab3oBaTh IIPpU BbINTOJIHEHHUH y"-leﬁHbIX 3aaa1—1m¥1 U B IIporecce

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

KHUCJIOTHIL o

MCC/IEI0BATEIbCKOM /IS TeIbHOCTH HAYYHO-IIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 COZIEPXKaHUS, CIPAaBOYHbIE MaTepHaJIbl, pecypchbl IHTepHeTa
Jla6opaTOpHBIE OMbBITHI: TH10CJIe KOHCYJIbTALUH C I1e1aroroM

O6HapyxeHue cyIbdpaT-NOHOB.

BsaumopeiicTBue pa36aBieHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHUYeCKUX peaKLui
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUPoOJe, GU3UYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmuak, ero ¢pu3nUecKre U XUMHUYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHe
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaKiusi Ha HOHbI aMMOHHUS.
A3zoTHas Kucs0Ta, €€ GU3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK IpeJCcTaBUTeJIS KJacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA00peHUN.*

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

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusudeckue u
XUMU4YecKHe CBONCTBa.

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

*WUcnosp3oBaHue ¢pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHHt.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpauuu
Konneknuu: ocdop u ux coeguHeHUs.
B3aumogelcTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTU4YeCcKHe PaGoThl

JlaBopaTOpHBIE OBITHI:

1. BsauMoaencTBUe coJiell aMMOHHUS C IIEJIOYbO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCHOPHBIX yA0OPEHHH.
[IpakTHyeckas paboTa:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGbsACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYNIbI U UX COEAUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asoTta u ¢ocdopa U ux coeiMHEeHUH (aMMHUaKa, CoJied aMMOHUS, a30THOHU
KHUCJIOTBI, HUTPaTOB, okcuaa ¢pocdopa(V) u ochopHOi KHUCIOTSHI,
docdaToB), c1ocobbl UX MOTYYeHUs], IpUMeHeHHe U 3HaueHHe B IPUpoJe
¥ ’KM3HU YeJI0BeKa C UCII0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab/1uIbl "XapaKTepHble peakl iy Ha KaTUOHbBI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpyKatollel cpe/e.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBO/AUTH HAGJIIO/IEHHS, [ie/IaTh BbIBOABI I10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabopaTOpPUH NPU
MCI0JIb30BAHUH XUMHUYECKOU NMOCY/Ibl U 060Py/10BaHUSI.

HpOl/IBBOﬂI/ITb BbIYHCJ/IEHUA 10 XUMHWYE€CKHUM YPaBHEHUAM.

Hcno/ib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HUKA,
CIIpaBOYHbIE€ MaTepUaJibl [Hepuoauqecxy}o CUCTEMY XUMHYECKHX
asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeEKTPOXUMUYECKUH psiJl HanpshKeHUH
MeTaJlIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce

YICCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAYYHO-ITOMYJISIPHYIO JINTEPATYPY
XMMUYECKOI0 COZep KaHus, ClIpaBOYHblE MaTepHaJIbl, pecypchl MHTepHeTa
110CJIe KOHCYJIbTAIUH C IIeJaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aIMas.
BsaumogeicTBHE ¢ METAJIAMY, HEMeTaJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacrnpocTpaHeHHe B IpUpo/ie, dU3nuvecKre U XUMUYECKHe

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

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

cBoiicTBa. Ancopbuust. Kpyrosopor yryieposia B npupo/e.
Oxcuzbl yraepoja, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yriaepoza(IV);
runoTe3a rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XUMHUYecKue
CBOMCTBA, NOJlyYeHUe U IpUMeHeHHe. KauecTBeHHast peakiius Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEeHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6MO/IOrMYeCKH BaXKHbBIX BellleCTBaX: XKHpax, 6eskax,
yrieBojax. MaTepuajbHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckrve U XMuMUUeCKHe CBONUCTBA (Ha mpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHUe U
NpYMeHeHue B 3JIeKTpoHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke Mpe/icTaBieHus 006
okcuie kpeMHus(IV) v kpeMHHeBoOH kucaoTe. CUIMKATBhI, UX
HCI0J/Ib30BaHUE B OBITY, MeAUIMHE, IPOMBIIIJIEHHOCTH.
BakHel1Me cTpoUTe/IbHbIE MaTepHaJibl: KEPaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6ieMbl 6e30nacHOr0O
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpanu

MoJienn KpUCTaJIMYeCKUX pPelléTOK ajiMasa, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTtepuastbl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MoJIEKYJT OPraHUYECKUX BEIECTB.

JlaGopaTopHble U MPpaKTU4YecKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[IpakTHYeckue paboThI:

Ne 11. [losiyyeHue yrjieKUCJI0ro ra3a ¥ u3y4eHue ero CBOMCTB.
KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. PemreHue skcnepyuMeHTaIbHBIX 3a/1a4 10 TeMe «HeMeTaibI».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, eC/IN OJUH U3 PeareHToB
JlaH B BU/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIEH.

KUCJIOTBI, KAPOGOHATOB, OKCHU/Ia KPEMHUS, KDEMHHUEBOH KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX I0JIyYeHUs], IPUMEHEHNEe U 3HaUeHHe B IPUPO/ie
Y ’KU3HHU YeJIOBEKa.

OnpefensiTh KAPOOHAT- U CUJIMKAT-

VIOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJ0IMYeCKHUX NTpo6JieM, CBI3aHHBIX C HAXOXJeHHeM
YTJIEKHUCJIOrO Ta3a B OKpY:Kalollel cpefie.

WnnocTpupoBaTh B3aMMOCBsI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHM4YecKHUX BellleCTB M0/, PyKOBOJCTBOM YUUTeIs.

[11aHUPOBATh U OCYLIECTBJISTh HA MPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTb HAaOJII0/IeHHUS, AieJ1aTh BbIBOABI 10 Pe3yJibTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTebHONU PabOoThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabopaTOpPUH NMPU
MCI0JIb30BAaHUM XUMUUYECKOU NOCy/ibl U 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,
crnpaBoYHble MaTepHyaJbl ([leproAnyecKyto CUCTEMY XMMHUUYECKUX
asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 371eKTPOXUMUYECKUH psiji HanpshHKeHUH
MeTaJlJIOB) NOCJIe KOHCYJIbTallMH C Ie/JaroroM.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IGGHbIX BaAaHI/lﬁ U B IIponecce
UCCJIeloBaTe/IbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHuaJibl, pecypcbl MHTepHeTa
110cJ/le KOHCYJIbTALMHU C [TeJaroroM.

Paspen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCTBa
MeTaJ/l/IOB
(44)

061as XapaKTepUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproiuyecKoll cucTeMe XUMUYECKUX
anemeHnToB /I. . MeHesieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lInuecKasl CBSI3b M MeTaJlJIn4yecKast
KpHUCTa/INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3ryecKre U XUMUYecKre CBONCTBa
MeTas1oB. *0611Ke COCOOkI 0IyYeHHUsI MeTaJlIoB. [lIoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHbIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3nMUeCKUMHU CBOUCTBAMHU.

Mogei KpUCcTaJInYeCKUX PENIETOK METAJIJIOB.
BusieomaTepuasibl: KOppoO3us METAJJIOB.

JlaGopaTopHble U IPAaKTU4YECKHE PaGOThI

JlabopaToOpHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PeaKI[MU MeTaJljla C KHCJIOTOU OT IMPUPO/IbI
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSAM XHUMUYECKUX PeaKLUH, ec/iu OZJUH U3 peareHTOB
COJIePKUT NPUMecH

PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSTb 3TH NOHATHUS IPU
ONMCAHUHU CBOMCTB BeLIECTB U UX NpeBpalleHHH.

OGBbSACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061he GU3UUECKHUE U XUMUUECKHE
CBOMCTBA MeTaJJOB.

XapakTepu3oBaTh 0611He CIOCO6BI TOJyYeHUS MeTaJLJI0B Iocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOpUH NPU
MCI0JIb30BAaHUM XUMUYECKON NMOCYy bl ¥ 060py/J0BaHHUS.

[IpoM3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUM TEKCThI yyeOHUKa,
cnpaBoyYHble MaTepuasbl ([leproguyeckyio cUCTEMY XUMHUECKUX
asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 371EKTPOXUMUUYECKUH psiJl HallpsKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHI:IX BaAaHI/lﬁ U B IIponecce
MCCJIe10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJlepKaHus, ClpaBOYHbIe MaTepuaJibl, pecypchl UHTepHeTa
nocJie pe/iBapuTeJbHON KOHCY/IbTALUU C IIejaroroM
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Tema 8. BaxxHelimue
MeTaJl/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losioxkeHue B [lepuoanyeckoit cucreMe
XUMUYeCKUX 371eMeHTOB /l. Y. MeHeieeBa, CTpOeHHE aTOMOB.
HaxoxzaeHue B mpupoje.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha NpUMepe HATPUS U
Kanusi). OKCUAbl U TUAPOKCUAbI HATPHS U Kasus. [I[pumeHeHue
1[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesi04HO3eMebHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cuCTeEMe XUMUYECKUX
aneMeHTOB /I. U. MeHgenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosin). *IKECTKOCTb BOABI U CIIOCO6bI
eé yctpaHeHUs.*

Anromunuit. [Tonoxxkenue B [lepuoguyeckoit cucteMe XUMUYECKUX
asneMeHTOB /I. U. MeHgiesieeBa, cTpoeHre aToMa. Haxox/jeHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCU/IA.

’Keneso: coctas, cBoiicTBa U nosyyeHue. [losioxKeHue B
[lepuoauveckon cucTeMe XUMUYECKUX 3JIEMEHTOB

J1. U. MeHpeneeBa, cTpoeHre aToma. HaxoxeHue B mpupo/e.
dusnyeckue U XUMUYecKue cBorcTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkesie3a(ll)

u xese3a(lll).

JleMOHCcTpauuu

B3aumogeilicTBue HaTpUsI C BOJOM.

OkpallrBaHUe NJIaMeHU HOHAaMU HaTpUS U KaJlusl.
OkpalrBaHUe NJIaMeHd HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHe OKCH/IA KaJbIUSA C BOJOM.
Bujeomartepuasbl: ropeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JlaGopaTopHble U NpaKTUYecKue paGoThl
JlabopaTOpHBIE ONBITHI:

O3HaKoOMJIeHHe C 06pasaMy aJlOMUHHSA U eT0 CIJIaBOB.
AmdoTepHbIe CBOHCTBA rTUAPOKCHU/A IIOMHUHUSL.
KayecTBeHHbIe peaKIIMi Ha HOHBI XKeJle3a.
[IpakTHYecKye paGoThl:

Ne 13. Pemrenue skcnepyuMeHTaJIbHBIX 33/1a4 10 TeMe «MeTaJlbI».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

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

XapakTepu30BaTh GU3NIECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJlJIOB U UX coeJMHEeHNH (OKCUAOB, THPOKCH/IOB, COJIeH) c onopoi Ha
CXeMy, CIIOCO0ObI UX NTOJIyYeHUs], IpUMeHeHHe U 3HaYeHUe B IPUPOJie U )KU3HU
YeJIOBeKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il MIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIMA, aIIOMUHUS, LIMHKA, XKeJle3a (2+), esesa (3+), Menu (2+) c
MCI0/Ib30BaHNEM TabJiuIbl "XapaKTepHble peaKl[My Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKUE SKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IeHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaTb npaBu/iaM 6e30nacHON paboThl B 1JabopaTOpUH MPpU
UICII0/Ib30BAHUY XUMHUYeCKOH IOCYABI U 060pyAOBaHHU.

[IpoM3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
MHbOpMaLHIo U3 yieOHUKA U CIPAaBOYHbIX MaTepHaIoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

HcnoJsib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHI:IX BaAaHI/lﬁ H B IIpouecce
YICCJIeJOBATEIbCKOM JiesiTe/IbHOCTH HAyYHO-IIOMYJISIPHYIO JINTEPATYPY
XMMUYECKOI0 COZiep KaHus, ClIpaBOYHblE MaTepHaJIbl, pecypchl MHTepHeTa
nocJjie npeJiBapuTebHOM KOHCYJIbTALUH C I1e/JaroroM

Pazpen 4. Xumus u okpy:xamomias cpeaa (3 4)

Tema 9. BemiecTtBa 1
MaTepHaJbl B )KU3HHU
YesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU yesloBeKa. XUMUS U 30pOBLbE. Bbe3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKUX peaKuHﬁ B 6bITy.

XapaKkTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIoAeH,
OCHOBHbIE BelleCTBA U MaTepPHaJIbl, IPUMEHSIeMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHbIe UCTOYHUKH YTJIEBOJOPO/L0B (YroJib, NPUPO/IHBIH ras, OGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0/Ib30BAHUS BELIECTB U XMMHUYECKUX

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

NPOMBIILJIEHHOCTH. AHanM3UpOBaTh U KPUTHUUECKH OLEHUBATh HHGOPMALIMIO O BIHUSTHUU
OCHOBBI 3K0JIOTUYECKOU IPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE IPOMBILJIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYKamllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalUs OKpY»Karllel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaTh EPBYIO OMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIeHUH 3KOJIOTUYECKUX TPobJieM.* [IpUHUMATh y4acTHe B 06CYK/J€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMUECKOH

HaNpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO MO3ULHIO 10 Po6JIEMe U
npe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHUs] C ONOPOX Ha MHPOPMaLIHIO U3
y4yeOHHUKA U CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHWUPOBAaHWUU [JOJDKHBI ObIThb Y4YTE€Hbl BO3MOXXHOCTHU MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LMPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SBJSAOLUXCA y4eOHO-METOAMYECKUMH MaTepuajaMu (MyJbTHMeJUNHble NpPOrpaMMbl, 3JIEKTPOHHblE Y4YeOHUKU U 3aJayHUKHY,
3JIEKTPOHHbIe GUGJINOTEKH, BUPTYaibHble JJAOOPATOPUH, UTPOBbIe IPOrpaMMbl, KOJIJIEKIIUU IUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3yEMBIMU JJI1 00YYEHUS U
BOCIIMUTAaHUS PA3/IMYHBIX TPYNN MO0Jb30BaTesel, NMpeACTaBJIeHHBIMU B 3JIeEKTPOHHOM (1MdpoBOoM) BHJEe U peajU3yoIIUMU AUAaKTHYecKHe Bo3MoxkHocTu HKT,
coJiep>kaHKe KOTOPbIX COOTBETCTBYET 3aKOHOAATe/IbCTBY 06 06pa3oBaHUM.

2-i1 BapuaHT
TEMATHYECKOE IINTAHUPOBAHHME

Bropoli BapuaHT mpUMEPHOrO0 TEMAaTHYECKOTO IUIAHUPOBAHUS HCIONB3yeTcs, eciu oOyuwatommecs c¢ 3[IP momyuwator
oOpa3oBaHue B OT/IEJILHOM KJlacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YEHUE MaTepuaia KPYIMHbIMH OJIOKaMU;

- oTepeskaroliee 00yueHue;

- BO3MOJKHOCTh TNPUMEHEHHsI 3HAHUW B PA3IMYHBIX YCIOBHSIX (MEPEeHOC 3HAHWI MO aHAJOTHU OT OOIIMX CBOWCTB
Pa3TUYHBIX KJIACCOB BEMIECTB K OOMMM W CHENU(UYECKMM CBONCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYUBACT JIOJTIO
CaMOCTOSTEIILHOCTH 00YYaIOIIUXCS TIPH U3YUYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHsS  BEMIECTB —  CBOWCTBA  BEIIECTB  OMPEACNAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHIO, XUMUYECKON CBS3BI0O U CTPYKTYPOMl BEUIECTBA, B YACTHOCTH, TUIIOM KPHUCTAJUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHHe aTOMa, CTPOEHHME BEIIECTBA, BAXKHEHIIME MPEACTABUTENM MPOCTHIX M CIOKHBIX BEUIECTB, XUMHYECKHE
peakiun).

N3meneHue miaHupoBaHus MO pa3jeiaaM U TeMaM COCTOUT B CJIEAYIOIIEM:

42



- U3Y4YEHUE OCHOBHBIX BOIPOCOB HEOPTaHUUYECKOW XMMHUH OCYIIECTBIISIETCS B 8 Kilacce, OOJIbLIE BPEMEHH BBIJIEISETCS Ha
IIpUMEHeHue 3HaHui B 9 kiacce. 13 9 xitacca B 8-i1 mepeHocATes TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakuuin',
"DIIEKTPOIUTHYECKAs JUCCOUMALNS. XUMUUECKUE PEAKIIMM B pacTBOpax';

- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamibey nepen «Hemeramnamuy, T.K. oOydaroniuecs ¢ 3[1P Gomblie 3HAKOMBI C
METAIIJIAMU U JIET4Y€ XapaKTepU3yIOT UX IO CBOMCTBAM U IPUMEHEHHIO;

- TIepepacIpeiesieHue COJAEpKaHus OJHMX TeM B JIpyrue (packpbIBaeTCsi Ha KOHKPETHBIX MpUMepax Apyrux Tem). Tema
"XuMHS M OKpyXKarolas cpeaa’ pacKpblBaeTCd Ha KOHKPETHBIX IpUMEpax B paszaenax "Meramibl U UX COEJUHEHHs",
"Hemeramnsl IV-VII rpynn u ux coeaunenus";

- oObenuHeHue TeM (faeT Oobllle BO3MOXKHOCTEH ISl MCHOJB30BAHMS CPAaBHEHUS — CXOJCTBA U OTJIMYUN; TeMa
«Kucnopon» u rema «Bonopon»);

- BblaeneHue otaenbHeiX TeMm (Tema «llepBoHavanbHble MOHATHA 00 OpPraHMYECKUX BELIECTBax»). BeineneHue B
OTJEIbHYI0 TEMY, B KadecTBe "OyKBaps MO OpPraHMYecKol XUMHUHU'", JAaET BO3MOXKHOCTH YIJIyOJIATH MOHSTHS: OINpPEICICHHUS,
KjaccuuKalys, OCHOBaHUA JJIs KjaccuUKaIMi, HOMEHKIIaTypa, 00I1e CBOWCTBA BEIIECTB, CTPYKTYpa BELIECTBA, COCTABIICHHE
dopmyn no obuelt ¢popMysie U IO Ha3BaHMIO, Ha3bIBaHUE BellecTBa Mo (opmyie. B aTom ciyyae nporpaMmHblil MaTepuan U3
xapakTtepucTuku VA moarpynmnsl MOKHO JOHECTH HE (pparMEHTOM KapTHHBI «OpraHMYECKHE BEILECTBa», a KaK 4acTh LIEJIOTO.
MoskeT ObITh BbleNIeHa TeMa «IIpakTHKyM» B KOHIIE IEPBOTO U BTOPOT'O TOA0B 00YUEHHS.

TemaTu4eckoe IIIAHUPOBAHUE

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

Tembt Konuuecrso yacos B tom uncne Hasganus pabor
Ha KOHTPOJIbHBIE Ha NPaKTHYECKue
paboThl paboThl
Paznen «IlepBoHauasibHble XUMHYECKUE TTOHATHUSY, 149

1.  Xumus — BaxkHas 0071aCTh 4 1 2 TIpakruueckas padora Nel « JlabopaTopHOoe 060pyHoBaHIe U MPUEMBI

€CTECTBO3HAHUA U IPAKTHYECKOH 00palleHus C HUM

JeSITeTBbHOCTH YeJIOBEKa. IIpaxtudeckas padora Ne2 «OuncTka 3arps3HEeHHON TOBApEHHON COMH'"
2. BemecTBa U XUMHYECKHE PEAKIIHH. 7 - 1 IIpaxtuyeckas padora Ne3 «[Ipu3Haku MPOTEKAHUSI XUMUYECKUX PEaKIIUi»
3. KonudecTBeHHbIE OTHOLICHHS B 3 1 - Kontponbshas padora Nel «[lepBoHayaipHble XUMUYECKUE MTOHATHS, XUMHYECKUE

XUMHUH ($OopMyJIBl U ypaBHEHHUSI» 3arps3HCHHON IOBAPEHHON COJIH
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I

Pa3ﬂe.l'[ «HepI/IOﬂI/I‘IeCKHﬁ 3aKOH M IMEPUOANICCKAs CUCTEMAa XUMHUYCCKUX 3JICMCHTOB Z[I/I MeHIIeJIeeBa. CTpOCHI/Ie aroMa. XuMu4eckast cBsi3b. O KHCIHUTEIBHO-BOCCTAHOBUTEIILHBIC peakunm», 154

4.  Crpoenue aToma 7 1 - KonTponshas pabora Ne2 «lleprommdeckast cHCTeMa XUMHYECKHUX JIEMEHTOB

[leproguueckuii 3aKkoH U J.11. MenpeneeBa. CTpoeHue aroMay

MIepHOJIITYECcKasi CHCTEMa XUMHYECKUX

snemenToB JI.M1. MeHneneeBa

5.Ctpoenue BemecTB. XuMHIecKast 8 1 - KonTponsHas pabora Ne3 «Xumudeckast CBI3b»

CBSI3b.

OKHCIUTETbHO-BOCCTAHOBUTEIBHEIE

peakIyn

Paznen «BaxHelmye npeacTaBuTeNy HeOpraHMIEeCKHX BEIIECTBY, 354

6. Kucnopon. Bomopox. 14 1 2 IIpakTryeckas padora Ne4 «[lomydeHne KUCIOpoIa U U3ydeHHEe ero CBOHCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopoaa v u3ydeHHe ero CBOHCTBY»
Konrponbshas padora Ned «Kucnopon. Bomopom»

7. Bona. PacTBopsrI. 5 - 1 Ipaxruueckas padora Ne6 «IIpurorosieHne pacTBOpOB ¢ ONPEIEICHHO
MAaccoBOH JI0J1eH paCTBOPEHHOT'O BEILECTBA»

8. Teopus 251eKTPOTUTHYECKOI 5 - -

JICCOLIMAIINN

9. Baxneiimue knaccel 11 1 1 KonTponbHas pabora Ne5 «OCcHOBHBIE KITACCHI HEOPTAaHUYECKUX COCMHECHUID)

HEOPraHMYeCKUX COSIMHEHUN Ipaxruueckas padora Ne7 «PemieHne 3cKCepuMEHTaIbHbBIX 3a/1a4 110 TeMe
«OCHOBHbIE KJIacChl HEOPIAHMYECKUX COCIIMHEHHIDY

Paznen «BemiecTBo U XMMUUECKHE PEaKLUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 - -

XUMHUYCCKUX pCaKL[I/Iﬁ

9 KUIIACC

Temsbl

Konuuecto uacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha MPAKTUYCCKUEC

paboThl

Hasganus pabor

Pazznen «IloBropenue u yriayOneHre 3HaHHI OCHOBHBIX pa3/iesioB Kypca 8 kiacca «BelectBo 1 xumudeckue peakiuny, 104

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

OCHOBHBIX pa3zieioB Kypca 8 Kiacca IIpaxruyeckas padora Ne9 «KauecTBeHHBIE peaKkIiu B PaCTBOPE»
KontponbHas pabora Ne 6 «DnekTponuTuyecKkasi TUCCOLUAIIUS

Paznen «MeTaisl M UX COeqUHEHU Y, 204

1. O6ure CBOWCTBA METAIIOB 4 - -

2.Mertasl M UX COeTUHEHUS 16 1 1 IIpaxktudeckas padora Nel3 «PemieHne sKciepuMeHTaNbHBIX 33124 [0 TEMe

«MeTabl ¥ UX COSTUHEHUS
KonTponsHas pabora Ne§ «MeTamisy
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Paznen «Hemeramusr IV-VII rpynn u ux coepunenus», 244

3.00mas xapaKTepucTuKa
XUMHYECKHX 351eMeHToB Vlla
rpymnsl. IajoreHsr.

4 -

4.001mmas XxapakTepucTHKa
XUMHUYECKUX dJIeMeHTOB Vla
rpymmsl. Cepa U ee CoeMHEHHS.

5.00mas xapaKTeprucTHKa
XMMHYECKHUX JIeMeHTOB Va
rpymmsl. Azort, Gocdop 1 nx
COCIMHEHHSL.

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

6.001mas xapaKTeprucTHKa
XUMHYECKHX 31eMeHToB [Va
rpymsl. YIiepos, KpeMHUH U UxX
COEJIMHEHHSI.

IIpakTrueckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u U3ydeHHe ero CBOHCTBY
IIpakTryeckas padora Nel2 «Pemenne sKkciepiMeHTATBHBIX 3a/1a4 [0 TeMe
«Hemeramier IV-VII rpynm u ux coesuHEHUI»

KonrtponbsHas padora Ne7 «HemeTamibny

Pazzlen ((HepBOHa'—IaJ'[BHHe XUMUYECKUE TIOHATHS 00 OpPraHU4YCCKUX BEUICCTBAX), 104

7. IlepBoHauaJIbHBIE XUMUYECKUE
TIOHSTHSI 00 OPTaHUIECKUX
BEILECTBAX

10 -

Paznen «O6001meHne Marepuana no kypcy «Heopranudeckast Xumus», 44

13. Xumus u okpyxaroras cpea.

1 -

14. O6o01IeHne MaTepraia o
Kypey «Heopranuueckast XuMHUs»

3 1

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

Bcero 136 4
8 KVIACC

(2 4 B HEnemto, Bcero 68 u)

MpumepHble TemMbl,
pacKpbiBalowWwme AaHHbIW pa3aen
nporpammsl,

W KOIMYECTBO Yacos,
OTBOAMMOE Ha UX U3y4YeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyuatowmxca

Pasnen 1.1lepBonayanbibie XuMuveckne nousaTus (14 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPaKTUYeCKOMH JeATebHOCTH
4eJjioBeKa

(44)

*XUMHsI B CHUCTEME HayK. Posnp xvMUKU B KU3HU
yesoBeka.* Tenma u BellecTBa. ®dusnyeckue CBOWCTBA

BeumlecTB. IlpaBuia  Ge3omacHOro  o6palljeHHs  C
BellleCTBAaMH U J1abOpaTOPHbIM 060pyAoBaHHEM. YHCThIE
BemecTBa U cMecd. CrocoGbl pasfiesieHusl cMeceil

*TloHsITHE 0 METOJAX MO3HAHUS B XUMHUU.*
JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

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

4. Cioco6nl1 pa3siesnieHusi cMeceld (puabTpoBaHue,
BbIMIapUBaHUe, JUCTULIALMSA, XpoMaTorpadus).
JlaGopaTopHble U IPAaKTU4YEeCKHE PaGOThI
JlabopaTopHbIE OMBITHI:

Onuvcanue GpU3NYECKHX CBOMCTB BEIECTB.

PazpnesieHre cMecu ¢ TOMOIIbIO MarHuTa.
[IpakTHYeCcKUe paboThl:

Ne 1. JlJabopaTopHOe 060pyA0BaHUe U TPUEMBI 06 pallleHuUs
C HUM

Ne 2. OurcTKa 3arpsi3HeHHOW M0BapeHHOU con

PackpbIBaTh CMBIC/I U3y4aeMbIX MOHSTH C TOMOLIBIO eAarora.

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

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

PaznnyaTh PpU3nUecKre U XUMHUYECKUE SIBJIEHUS C OIOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAaHUS XMMUYECKOM OCy101 1 1abopaTOPHbIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHHUsI C XUMUYECKUMH Bellle-CTBAaMU B COOTBETCTBHH C
VMHCTPYKIMSMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PAabOT M0/L KOHTPOJIEM IleJjarora.

[lJ1aHUPOBATh U MPOBOAUTH XUMUYECKUI SKCIIEPUMEHT 110 U3YYEHUIO U ONTUCAHUI0 GU3NYECKUX
CBOWCTB BellEeCTB, CIOCOG0B pas/iesleHus cMecel BelliecTB N0/ pyKOBOJCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHUH U B IPOLIeCCe UCC/Ie/[0BATEIbCKOM
JlesITeIbHOCTH Hay4YHO-IONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZePXKaHUSs1, CIPAaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa [0/ PyKOBO/ICTBOM IeJjarora.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha HUHPOPMALUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiOB, 'PAMOTHO HCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHbIA
anmapat Kypca XUMHH

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIiu

(74)

AToMBI U MoJieKy/bl. XMMHUYeCKUe 3JIEMeHTbl. 3HAaKU
(cuMBoOJIBI) XUMHYECKHUX 3JleMeHTOB. OTHOCHTeJbHas
aToMHasa Macca. [IpocTble U cl0XHble BelllecTBAa. ATOMHO-
MOJIEKY/IIDHOE YYeHHe.

XuMuueckas dopmy.a. BasnentHOCTB aTOMOB
XMMHUYECKHX 3JIEeMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BeljecTB.*  OTHOCHTe/JbHAass  MOJIEKYJspHas  Macca.

MaccoBas [10J151 XUMHUY€ECKOI'0 3/IeMeHTa B COeJUHEHHH.
dusryeckre M XUMHYECKHe sBJeHHs. XHMHYecKas
peaknus U eé NpU3HAKU. YpaBHEHUS XUMHYECKHUX
peakLuu. 3aKOH COXpaHEHMS Macchl BeLeCTB THIbI
XUMHUYEeCKHX  peaknud  (coeguHeHWe,

3aMelleHue, OGMeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HI[UKIONEJUCT.*

pa3JjioxKeHue,

JAemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHKe caxapa B CTYIKe,
KHUIEeHWe U KOHZEeHC ALY BOABI U T. J1.).

XuMuveckye siBJIeHNs (TOpeHre CBedH, pas3ioKeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPUL0M

[IpMMeHATb ecTeCTBEHHO-HAay4YHble MeTO/bl IO3HAHUA (B TOM YMCJle Hab IoleHHe,
MO/leJIMPOBaHUe, SKCIIEPUMEHT) U OCHOBHbIE ONepaliiy MbICJIUTEJbHOH e TeJbHOCTH
(cpaBHeHUe, K1accubUKalys) A5 U3yUYeHHUs BelleCTB U XMMHUYECKHUX peaKlui ¢ onopoi Ha
aJITOPUTM UJIM CXEMBI.

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

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

Onpefie1Th NPU3HAKU XMMUYECKHUX PeaKLUH, YCI0BUSA UX IPOTEKaHUA.

O6BbACHATD CYLIHOCTb GU3NYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKY/IIPHOTO yYeHHS C UCI0JIb30BaHUEM BHU3yaIbHOU OIOPHL.

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

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpPeJie/IATh BaJIEHTHOCTD 110
¢$opMys1aM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUMH.

PacctaB/isTh K03$OUIMEHTHI B ypaBHEHUAX XUMUUYECKUX PeaK[Mi C OIOPOH Ha a/IFOPUTM
y4e6HBIX 1e ICTBHIL

Crnie10BaTh NpaBUJIaM M10JIb30BAHMUS XUMHUYECKON IOCY10H U JaGOPAaTOPHBIM 060pYy/JOBAaHHUEM, a
TaKKe NpaBUJIaM 06pallieHHs C BellieCTBAMH B COOTBETCTBUHY C MHCTPYKIUAMHU 110 BBITIOJTHEHHUIO
JIaBOPAaTOPHBIX XUMHUYECKHX OIBITOB 10/, KOHTPOJIEM le/iarora.

Hcnosib30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIe[0BaTeIbCKOM
JlesITeJIbHOCTH Hay4YHO-TIONMYJIIPHYIO JINTEPATYPy XMMHUYECKOT0 COZIePXKaHus, ClIpa-BoY-Hble
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6apus,

passioxkeHue ruapokcua Meau(1l), B3aumoericteure
»KeJie3a C Cepoii, B3auMO/IeHCTBHE XKeJie3a C PACTBOPOM
cosu Mmeau(1I)).

OmbIT, WIJIOCTPUPYIOLIUMN 3aKOH COXPAaHEHUS MACChI.

Na6opatopHble U NpaKTUYeckue pabotbl

JlabopaTOpHbIE ONbITHI:

[IprMeps! pu3nUecKUX ABJEHUH (TJ1aBJIeHHEe BOCKA,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX SIBJEHUH (poKaJTMBaHUE MeTHOU
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIO0TOMH).
Moge/i1 aTOMOB U MOJIEKYJI.

[pakTrdeckas padora Ne3. [Ipn3Haku npoTexanus
XUMHUYECKUX PEaKIU.

Bbluncnenua

— OTHOCUTEJIbHOI MOJIEKYJ/IIPHOMN Macchl BELeCTB;

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

MaTepHaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBOJICTBOM IleJjarora.

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HA MHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCII0/Ib30BaTh U3yY€HHbIH NOHATUHHBIN
annapar Kypca XUMHH

Tema 3. KoamuecTBeHHBIE
oTHOLIEeHUsI B XuMuu (34)

KosinyectBo BemectBa. Mosib. MoJiipHasg Macca. 3akoH
ABorazipo. MosisipHBI  00BEM ra3oB. PacueTbl 1O
XAMUYecKo  ¢opmysie.  PacyeTbl  MaccoBod  J0JH
XUMHMYECKOro 3JleMeHTa B COe[MHEHWH, KOJIM4ecTBa
BellleCTBa, MOJIAPDHOW Maccbl. PacyéTbl MO XUMMHYECKUM
ypaBHEHHUSM.

JeMoHcTpanus:

- 06pasiibl BeleCTB KOJIMYECTBOM OJJMH MOJIb

Bbranciienus:

-pacyeT 1o $popMyJie ¥ 10 XUMHUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBIC/I U3y4aeMbIX TIOHATHH U IPUMEHSITh 3TH NOHATHS, @ TAKXKe U3y4eHHbIe
3aKOHBI U TEOPHH JJIs PellleHUs] paCYETHBIX 3a/ja4 C TOMOLIbIO Ilefjarora.

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

[IpoBOAUTE pacyEThI 10 YpaBHEHUAM XMMHUYECKHUX PeaKIui ¢ Oopoil Ha o6pasel, aJropuT™M
y4eGHBIX JeHCTBUH: KOJIMYEeCTBa, 06'béMa, MACChl BELIECTBA 110 H3BECTHOMY KOJIUYECTBY,
06'bEMy, Macce peareHTOB WJIH IPOJYKTOB PeaKLHH.

BbicTpauBaTh pa3BEépHYThIE THCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha MHGOPMALMIO U3
y4e6GHMKA U CIPAaBOYHBIX MATEPHAJIOB, TPAMOTHO UCII0/Ib30BATh M3y4YeHHbIN NOHATHIHBINA
annapar Kypca XMMHUH € IOMOILbIO ITefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH u Ilepuoaudeckas cuctreMa XMMH4YecKux 31eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 )

Tema 4. CrpoeHue aToma.
Mepunopaunuyeckuii 3aKoH 1
Mepuoanueckan cucrema
XUMMUYECKUX 3J iTOB

A. N. MeHgeneesa. (7 4)

[lepBble  HONBITKM  KJIACCUPHUKALMHM  XHUMUYECKHX
aneMeHTOB. [lOHSITHE O rpynmax CXOJHBIX 3JIEMEHTOB
(esioyHBIe U LIEJI0OYHO3eMeJsIbHblE MEeTaJUIbl, rajJoreHbl,
WHepTHble Ta3bl). *JjieMeHTBl, KOTOpble 06pa3yloT
aM¢oTepHble OKCHUJbI U TUAPOKCUABL

PaCKprBaTb CMBICJI IEPUOANYECKOr'0 3aKOHA 1o PYKOBOACTBOM Ilearora.

[ToHuMaTh CylieCTBOBaHUE HepI/IO,C[I/I‘IeCKOI‘/JI 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB
(I/I3MeHeHI/Ie paanycoB aTOMOB U BJ'IeKTpOOTpI/ILlaTeIIbHOCTI/I) " UX COSAI/IHSHI/Iﬁ oT
IIOJIOXKEHHUA B HepHOﬂH‘lECKOﬁ CHUCTEME U CTPOEHHA aTOMA C UCII0JIb30OBAHUEM CXEM U TaﬁfII/ILL.

YcTraHaBAMBaTh CBSI3b MeXAy NOJIOXKEHUEM 3JIEMEHTA B HepI/IOL[I/I‘IECKOI‘;I CHUCTEME U CTPOEHHEM
€ro aToMa (COCTaB " 3apdaj aapa, 06u_(ee YHUCJIO 3JIEKTPOHOB U pacnpejesieHne ux o
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[leppoaudeckuit 3akoH. [leproaudeckas cucTeMa
XUMHUYECKUX 3JIeMEeHTOB . U. MeHpeneeBa.
KopoTkonepuojsHass U  *pjauMHHonepuojfHas™  opMbl

[lepyuoauveckod CHUCTEMbl XHMHYECKHUX 3JieMeHTOB /l.
U. Menpeneesa. [lepuoabl U rpymnnbl. PU3UYeCKUNA CMBICT
NOpsAAKOBOrO HOMepa, HOMEpOB Iepuoja U TIpPYINIbl
3JIeMeHTa.

CtpoeHre aToMoB. CocTaB aTOMHBIX fjep. *U3oTonbL.*
JsiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 0060JI04YEK ATOMOB
nepBblx 20 XUMHYECKUX 3JieMeHTOB Ilepuojuyeckoit
CHUCTEMBI A W MeHpeneeBa. XapakTepucTuKa
XUMHUYECKOTO 3JIeMeHTa [0 €ero IOJIOKEHUI B
[epuoauyeckoii cucreme /. U. MenziesieeBa.

*3aKOHOMEPHOCTH pazuyca
MeTalJINYeCKUX U

HU3MEeHEeHHUd aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOMCTB IIO rpynnaMm #" InepuosaM.
3HaueHue [lepuoguyeckoro 3akoHa W Ilepuojuyeckoit
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /JIs1 pa3BUTHUSA HAYKHU U

npakTuku. [l. U. MeHziesieeB — y4€HBIN U TpaXKJaHUH.*
AemoHcTpauumn

KopoTkoneprosHas u A/iMHHONeprogHas GopMbl
[TeprofiyecKkoit cUCTeMbl XUMHUYECKUX 3J1eMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3LlaMU MeTaJlJIOB U HEMeTaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

B3auMogelicTBUe TUJpPOKCHJAA LMHKAa C PacTBOpaMH
KMCJIOT U IeJIouei

3JIEKTPOHHBIM CJIOSIM) 0 06pa3iy.

[IporHo3upoBaTh XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB U UX COE€JMHEHUH 10 TpynnaM 1
nepuosaM [leproanyeckoi cHCTeMbI C TIOMOIbIO NTeJarora.

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, KaJIus, KalbLUs 0 UX
noJsioxkeHuto B [lepuoguueckoit cucteme /l. U. MeHeseeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHAYECKOH
NOCy/ibl U 060PYZI0BaHHs O], KOHTPOJIEM IleJjarora.

BbicTpanBaTbh pa3BépHyThle NHUCbMEHHbIe U YyCTHbIE OTBEThI C OITIOPOM Ha HHPOPMALUIO U3
y4ye6GHMKA U CTIPaBOYHbIX MaTepHaJIoOB, TPaMOTHO MCM0JIb30BaTh U3yUYeHHbIM NOHATUNHBIN
annapar Kypca XMMHUH 10oc/le CTPYKTYPUPOBaHUS MaTepHaJia C MCII0Jb30BaHUEM KJIHIIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUM TeKCThI yyeOHUKa nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMy
XUMUYeCcKHUX 371eMeHTOB /Jl. . MeH/iesieeBa, TabJIM1ly paCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXMMUYECKUH psifi HAapsSKEHUHM MeTaslIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUH U B Tpollecce HCclel0BaTeIbCKON
JlesITeJIbHOCTU HayYHO-NONYJISPHYIO JIMTEPATYPy XMMHUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHETa MO/ PYKOBOJCTBOM Iejiarora

Tema S. CTpoeHnue BelecTB.
Xumuyeckas CBf3b.
OxkucanTebHO-
BOCCTAHOBHTEJIbHbIE PEAKIHU

(81)

Xumnyeckass  cBa3b.  KoBaneHTHas — (momspHas |

HENOJISIpHAasl) CBs3b.  *DJIEKTPOOTPHULATEIBHOCTH

3JIEMEHTOB.*

aTOMOB

XUMHYECKHUX Wonnas CBSI3b. *Tunsl
KPUCTAITMYECKUX PELIETOK. ™

CTeneHb OKHCJIEHUS. OKMCIUTENIbHO-
BOCCTAaHOBUTeJIbHbIE peaknuu. [Iporeccbl OKHUCIEHHS U

BOCCTAHOBJIeHUs1. OKHUCIUTENN U BOCCTAHOBUTEJIU.

JlemoHcTpauuu
OKHUCIUTETBHO-BOCCTAHOBUTENIBHBIE PEAKIIN: TOPEHNE,

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI 0] PYKOBOACTBOM II€arora.

OnpenensaTh BUJ XUMUYECKOH CBSI3M B COSJMHEHUH C UCIIOJIb30BAHUEM CXEM.

OrnpesiesnsaTh CTeNeHb OKUCICHUSI XMMUYECKOTr0 3JIEMEHTa 110 ()OpMyJIe €ro COSIMHEHUS C
HCIOJIB30BAHUEM QJITOPUTMA.

OnpenessaTs 3JeMeHT (BELIECTBO) — OKUCIUTENb U 3JIEMEHT (BEILECTBO) — BOCCTaHOBUTEIb.

OOBACHATH CYLIHOCTH MPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiiTh MEKTPOHHBIH GajaHC ¢ y4ETOM YHCIa OTAAHHBIX ¥ IPUHATBHIX JIEKTPOHOB.

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

Vcnonp30BaTh NPH BHIIOITHEHWH YYEOHBIX 3aJaHUIH TEKCTHl Y4€OHHMKA 10CIIE CTPYKTYPUPOBAHUS

MaTepHuaia, CIpaBoYHbIC MaTepHabl (IEPHOINIECKYIO CHCTEMY XUMUIecKuX »neMenToB [1. 1.
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PpCaKuu pas3jioKCHUA, COCANHCHUS

MenzeneeBa, TabIUIy paCTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, DJIEKTPOXUMHUIECKUH P
HanpsHKEHUH METaNIOB)

Paspeu 2. BaxxHellne npeAcraBUTe/ I HeOpraHuyeckux Bemects (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(144)

Bosayx — cMech rasos. CoctaB Bo3ayxa. Kuciopog —
3JeMeHT U 1pocToe BelecTBo. 030H. HaxoxzaeHue
KHCJIOpo/a B MpupoJe, GU3UYECKHMe M XUMHUYECKHe
cBo¥icTBa. Peakuuu TOpeHHS HPOCTBIX M  CJIOXKHBIX
BemlecTB. *TemyoBoll 3dpdeKT XUMHUUeCKOH peaKLUu.*
JK30- U FHAOTEPMHUYECKHE peaAKLUU, *TepMOXUMUYECKHEe
ypaBHeHUs.* [loHsATHE 06 okcuAax. CIoco6bl MOJTyYeHUs
KHUCJopoJa B JlabopaToOpud U
NpUMeHeHHe KHUCJI0poJa. KpPYyroBOPOT KHCJIOpOJAa B
npupogie. TonauBO: yrojb U MeTaH. 3arpsA3HeHue BO3/yxa,
ycuieHue MapHUKOBOro s¢deKTa, paspylieHre 030HOBOTO
cJ1051.

Bomopos, — asieMeHT UM NpOCTOe  BelIeCTBO.
Haxoxxgenue Bojopoja B Ipupoje, ¢u3MyecKue U
XUMHYecKHe CBOWcTBa (Ha ImpuMepe B3auUMOJEHCTBHUS C
HeMeTa//laMM M OKCHJAMHM MeTa/lJIOB), IPHUMeHeHHe,
*croco6n! noJsydeHus.* [lonsTve o kuciaorax Kuciaotel u
COJIM.

MPOMBINIJIEHHOCTH.

AleMmoHcTpauum

B3anmogerictBue dpocdopa, cephbl U xkese3a ¢ KUCJI0POL0M
(BO3MOXKHO HCIOJIb30BAHKE BHEOONBITOB).
OnpeziesieHHe CofiepaHUA KUCI0PO/A B BO3AYXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUS U
npeKpalleHH s TOpeHus.

NabopaTtopHble U NpaKkTUYeckmue pabotbl

JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHe € 06pa3LaMU OKCH/IOB.

[IpakTHYeckas pabora:

Ne 4. [TosiyyeHue KUCI0POAA, U3YYEeHUE er0 CBOMCTB.
Ipakruyeckas padora NeS. TTonyuenue Bogoposa 1 U3ydeHUe

€ro CBOMCTB.

Brruuciaenus

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELIECTB U UX PeBpalleHHUH C UCI0/Ib30BAHUEM OIIOPHBIX CJIOB M KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3nUeCcKHre U XU-MUYeCKHe CBOMCTBA KUCIOPO/a, CIIOCOGEI €ro MOJIy4eHus],
NpUMeHeHMe U 3HaUeHHE B IPUPO/Ie U )KU3HU YesI0BeEKa.

CpaBHUBATb peaKLUH rOpeHHUs U Me/IJIEHHOTO OKHUCJIEHUS C IPEBAPUTENbHBIM 06CYKAEHHEM
apaMeTpOB CPAaBHEHHUSI.

Co6upaTb MPUGOPHI /15 TOJTYyYEHUST KUCI0POJA (BBITECHEHUEM BO/IbI U BO3/1yXa).

Pacno3HaBaTb ONBITHBIM YTEM KHUCJIOPOJ IO/ KOHTPOJIEM NleJarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /1151 COCTaBJeHUsI GOPMYJ BEL|ECTB, MOJIEKYJISIPHBIX
ypaBHEHUI XUMHUYECKUX peaKI[Ui c ydyacTHeM KUCI0PoJa.

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

CneznoBaThb NpaBu/iaM 6e30macHoOM paboThl B 1a60paTOPHUU NPH UCIOJIb30BAHUM XUMHUYECKON
nocy/ibl ¥ 060py10BaHMs 110/, KOHTPOJIEM [leJ]arora, a Takxe NpaBu/aM 06 palleHus ¢
rOprOYMMH BellleCTBaMHU B ObITY.

[l1aHMpPOBaATb U OCYLIECTBJAATD HA IPAaKTHKe XMMUYeCKHe IKCIIePUMEeHTbI, TPOBOJUTD
HabJ1I0/leHu4, leJ1aTh BbIBO/IbI 10 pe3yJibTaTaM 3KCllepU-MeHTa 10/] pYKOBOACTBOM Ilejiarora.

YdacTBOBaTb B COBMeCTHOU paboTe B rpyIIle.
HWcnosib30BaTh NpU BBINOJHEHUH yUe6OHBIX 33/IaHUH U B ITpoliecce UCCaeL0BaTebCKON
JlesITeJIbHOCTH Hay4HO-OMYJIAPHY0 JIMTePaTypy XMMHUYECKOro CoZiepXKaHus, CIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 1oJ, pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIE MHMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4e6GHMKa U ClIPAaBOYHbIX MaTe-
pHYaJIOB C ONIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbI IOHATHUHHBIN annapaT Kypca
XUMUU
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— MOJ'IEKyJ'IHpHOﬁ MacCCbl KMCJIOpOJa ¥ 030HA Ha
OCHOBAaHHU aTOMHOM MacChl XUMHUYECKOTI'0 3JIeMeHTa

Tema 7. Boaa. PactBopsbl.
IousATHE 06 OCHOBAHUAX

(54)

Boga. Ee coctaB. CTpoeHue. MoJsiekybl. *®usnyeckue
cBoMcTBa BoAbl. Boja kak pacTBopuTesb.* PacTBOpBL
*[loHsITHe 0 PaCTBOPUMOCTH BellleCTB B BoJe. [loHsATHE O
HaCbIIIEHHBbIX M HEeHAChIIeHHBbIX pacTBopax.* MaccoBas
Jlossl BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BeLIECTBA B pacTBOpe (MpoleHTHAsA KOHIIEHTpaIUsl).

*XHUMUYecKre CBONUCTBA BO/bI (pa3/iolKeHUE, peaKIuu C
HaTpUEM, OKCUJIOM KaJiblus, okcuaioM cepbllV [ToHATHE 06
OCHOBaHUAX. PoJsib pacTBOpOB B NpUpPOJEe U B KU3HU
yesioBeka. KpyrosopoT Bojbl B mpupoje.* 3arpsisHeHue
NPUPOJAHBIX BoA. OXpaHa ¥ OYUCTKA NPUPOJHBIX BOJ.

AemoHcTpauumn

JJIEKTPOJIM3 BO/Ibl; CUHTE3 BO/Ibl; B3AUMO/IEICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BU/leOMaTepPHAJIOB).

PacTBopeHuUe Bel|eCTB € pa3JIMYHON PaCTBOPUMOCTBIO.
HccnepoBaHue pacTBOPOB KUCJIOT U 1esI049e C TOMOLIbI0
HMH/JIMKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
IIpakmuueckas paboma:

Ne 6. [IpuroToB/ieHHE pacTBOPOB C ONpeZeIEHHON
MacCOBOH /10J1ell paCTBOPEHHOTO BeLeCTBa.

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELIECTB W UX NpeBpallleHUH C IOMOILbIO [IeJarora.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
HPUPOHBIX MPOLECCAX C ONOPOI Ha IJIAH U CXEMY.

CocCTaBJ/IsITh ypaBHEHUS XUMUYECKUX PEAKIUH C Y4aCTHEM BO/JbI C OIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKHX MTPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NTPUPOJHbBIX BOJ,
CII0COGBI OUYMCTKH BOJIbI OT IPUMeCeH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HeHUs 0CJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaJia.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
Hab6JII0IeHNd, /ieJIaTh Bbl-
BO/IbI 10 Pe3yJIbTaTaM 3KCIepPUMEHTA M0/, KOHTPOJIEM Ie/Iarora, C UCNoJib30BaHUEM KJIUILE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JTaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHUYECKOH
NOCy/ibl U 060PYZ0BaHHs NI0J] KOHTPOJIEM IleJjarora.

HpOBOL[l/ITb BbIYHCJIEHHUA C IPUMEHEHUEM ITOHATUA «MaCCoBad [0Jid BellleCTBa B paCTBOpe» C
onopoi Ha GOPMYyJIbL

HWcnosib30BaTh NpU BBINOJIHEHUH Y4eOHBIX 33/JaHUH U B Ipoliecce UCCIel0BaTe/IbCKOU
JeATeJIbHOCTH Hay4YHO-MONYJIAPHYIO JIMTepaTypy XMMHUYECKOro Co/iepKaHud, CipaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa Noj pyKOBOACTBOM Ile/iarora.

BeicTpauBaTh pa3BépHyThIe TMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH HAa HHPOPMAIUIO U3
y4e6GHMKA U CTIPAaBOYHbIX MaTEPHAJIOB, TPAaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIN
amnmnapar Kypca XMMUH I0cJIe IpeiBapUTENbHOT0 CTPYKTYPUPOBAHHUS MaTepHuaa.

TemMa 8. dj1IeKTpo/IMTHYeCKas
Aucconpanus. XMMU4YecKue
peaxkuuy B pacTBopax

(54)

Teopus 3NEKTPOIIUTHYECKOM JIUCCOLIMAIINY.
DNEeKTPONIUTHYECKAasd  OUCCOLHMALMS.  ONEKTPOIUTHl U
HEDNIEKTPOJIUTHL. Karuownsl, AQHHOHBI. *MexaHu3m

JICCOLIMALIMKM BELIECTB C PA3IUYHBIMU BHIAMU XHUMUYECKOH
cBsa3u. [lonsTue ocrenedu auccoruanuu. CHIbHbBIE U c1a0bie
3JEKTPOJIUTHL.

Peakiun noHHOr0 0OMeHa. Y CIOBUS MPOTEKAaHUS PEeaKLUit
HOHHOTO 00OMeHa 10 KoHua. [lonHbie U cokpaméHHbIe HOHHBIE

ypaBHEHUs peakuuil. XHUMHUYECKME€ CBOWCTBA  KHCIOT,

OCHOBaHM W coled B CBeTe MpEACTaBICHHH 00

PacKpbIBaTb CMBIC/I U3y4aeMbIX TIOHATHH, @ TAaKXKe CMBICJ TEOPUU 3JIEKTPOJIUTHYECKOH
JIMCCOLMALIMY C OTIOPOH Ha CXEMBL.

OGBACHATH MPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOIIBIO lejarora.
CocTaB/IATh YpaBHEHHs JUCCOLUALIMU KHUCJIOT, LieJI04el U CoJIel, ToJIHbIe U COKPALEHHbIe
HOHHbIe YpaBHEHUsI XUMUYeCKHX PeaKLUi HOHHOr0 06MeHa.

[l1aHMPOBATh U OCYLIECTBIIATH HAa MPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI, IPOBOJUTh
Ha6JII0/IeHHs], [1eJIaTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIepUMEeHTa I10CJIe PeiBapUTEbHOM
paboThL

Cyie0BaTh paBUJ/IaM 6e30MacHOM paGoThI B J1a60PaTOPUU NMPH UCHO0JIb30BAHUY XUMUYECKOH
NOCYZABI U 060pPYA0OBaHMS 10/ KOHTPOJIEM IleJjarora.
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JJIEKTPOJIMTHYECKON JTUcconralmy. KadecTBEHHBIE peakIiu
HA KATHOHBI U AHWOHBI: HOHBI XJIOPHI-, OpPOMHI-, HOIH/I-,
cynbdar-, tdhocpar-
THIPOKCH-UOHBI, KATHOHbI aMMOHHMS, MAarHhs, KaJbIus,
xkenesa (2+) m (3+),
MIPHUCYTCTBYIOIIHE B BOIHBIX PACTBOpaX.
JeMoHCcTpanuu

JJleKTpUYeCKasi IPOBOJHUMOCTb PAaCTBOPOB BELIECTB;
JBIDKEHHE UOHOB B 3JIEKTPHUYECKOM I0JIE.

OMbITHI, WIJTIOCTPUPYIOLIUE TPU3HAKU TPOTEKAHUSA
peakiuii HIOHHOTO O6MeHa.

JlabopaTopHble U IPaKTU4YECKUe

paéoTsl

JlabopaTOPHBIH OMBIT:

Peak1ivu HOHHOT'0 06MeHa B pacTBOPax 3JIEKTPOJUTOB:
cyabdaTa Meau(Il) u ménoum, kapboHaTa HATPUA U
COJITHOU KUCJIOTBI, peaKklis HeUTpaiu3aluu Mexay
TUJIPOKCHUIOM KaJIHs U COJITHOU KUCIOTOM.
Boeruuciaenus

— 10 ypaBHEHUAM XUMHUYECKUX peaKIui

KapOOHaT-,  CHJIMKAT-, AHUOHBI,

ATIOMHHWSI, Menn (2+), 1wMHKa,

[Ipor3BOAUTD BBIYUCIEHHS 110 XMMHUYECKUM ypPaBHEHUSIM.

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HUHOOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, PAMOTHO MCI0/Ib30BATh U3yYEHHbIN NOHATUHHBIH
anmapaT Kypca XMMHUH [0cJ/Ie TPe/iBapUTebHOT0 CTPYKTYPUPOBAHHUS MaTepyaJa.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa nocsie KOHCY/IbTalluU C 1earorom

Tema 9. OCHOBHBIE KJIaCChI
HeOopraHu4ecKux
coeAMHEeHUM

(114)

Knaccudukanus HeopraHU4ecKHUX COeIJUHEHUH.

Okcuzpl: cocTas, kaaccudukanus (*ocHOBHEbIe,
KHUCJI0THBIE, aMoTepHbIe, Hecoieobpa3yoLiie Ha
npuMepe oKcuja yrieposa |l v okenaa asora I1*),
HoMeHKJaTypa *[losrydeHue™ u XuMu4ecKre CBOHCTBA
OKCH/IOB (B3aUMO/IEUCTBYE C BOJOH, KUCIOTaMH,
11eJ109aMHu).

OcHoOBaHUS: COCTaB, Kinaccudukanus (1e1091 U
HepacTBOPHUMbIe OCHOBAHMS), HOMEHKJIATypa, GU3NIecKHe
Y XMMHYecKHe CBOMCTBa (B3aUMOJeCcTBHE C OKCHJAMU
HeMeTaJUJIOB, KHCJI0TaMH, COJISIMU), *croco6bl moydeHus. *
KucsoTsl: cocTaB, k1accupuKkal s, HOMEHK/IATYpa,
¢dur3nyecKkre U XMMHUYeCKHe CBONCTBA (B3aUMOieiCTBHE C
MeTaJlJJaMH, OCHOBHBIMH OKCH/JAMH, OCHOBaHHUSIMH,
COJIIMU Ha IPUMepe COJIAHON M CepHOH KUCJIOT),
*croco6bl mostydeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Couiu (cpeziHME): HOMEHKJIATYPa, COCOObI OJIyYeHUS,
B3aUMO/IeMCTBHE COJIel C MeTalJIaMH, KUCJOTaMHy,
111eJI04YaMH U COJISIMH.

['eHeTHUYeCKas CBSA3b MEX/Y KJIaCCAMH HEOPraHUYECKHX
coenuHeHUN. ['eHeTH4Yeckue psaabl [loHATHE 06
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OrnpenienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIMHEHUH 110 1Ia0JIoHY.
CocraBiieHHEe CXEM CTPOSHHUSI OCHOBHBIX KJIACCOB HEOPTAHUUYECKHX COEIUHEHUI Ha OCHOBE
ONpeIeNIeHHUI.

CocrapieHue (popMys OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COCIUHEHHUH U Ha3bIBaHUE X T10
MEXIYHapOIHOU M TPUBUAIIBHOM HOMEHKIIAType C UCIOIb30BaHUEM OIpeesieHNs U TaOInIbl
PacTBOPUMOCTH.

KnaccudpuumpoBanue n3ydaeMpIX BEIIECTB [0 COCTaBY U C60LCMEaM C ONOPO Ha ONpeeIeHus,
CXEMBbI U TaOJIHIYY PACTBOPHUMOCTH.

CocrapieHue TaOIMIbl TCHETUYECKHUX PAIOB U cXeMbl «I eHeTHuecKas B3aMMOCBSA3b OCHOBHBIX
KJIaCCOB HEOPTaHMYECKHX COEIUHEHUID MO PYKOBOACTBOM IeJarora.

IIporuo3upoBaHie CBOWCTB BEILECTB HA OCHOBE OOIINX XUMUYECKHUX CBOMCTB U3yYEHHBIX KIACCOB,
TPYII BEIECTB, K KOTOPBIM OHH OTHOCSTCS C HCIOJIb30BaHUEM CXeMBI «I €HeTH4ecKas B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHMYIECKHX COEIUHEHUIN MO PYKOBOACTBOM I€Jarora.

CocraBiieHIE MOJNEKY/ISIPHBIX YPAaBHEHUH PeaKkUui, WILTIOCTPUPYIOLINX XUMHUYECKUE CBOUCTBA
H3YYSHHBIX KJIACCOB U CHOCOObL NOIYYeHUs BEILIECTB U3yYEHHBIX KJIACCOB, IPYIII, a TAKKe
HOJTBEPKAAIONINX FeHETHYECKYIO B3aHMOCBSI3b MEX/y HUMH, C OIIOPOi Ha BEpOAITBHYIO CXEMY B
KaueCTBE 3PUTEIILHON OIOpHI.

CocraBieHne MOJIEKYIAPHBIX YPaBHEHUH PeaKlyii 10 cXeMaM ¢ IpeiBapUTEIbHBIM 00CYKICHUEM
BbIOOpA PEarupyrONIUX BEIIECTB.

BeruncieHre no ypaBHeHHSIM XUMHYECKUX PEaKlUi KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHToB WM MPOAYKTOB PEAKIHHU 110 AT OPHTMY.
[InanupoBaHue 1 OCYIIECTBICHNE HA PAKTUKE XUMHIECKOI0 SKCIIEPIMEHTA U HAOIIOACHHUS 1O




*aMpOTepHBIX TUAPOKCUAAX (Ha MpUMepe IIMHKA U
aJIIOMHHUS): XUMUY€eCKHeE CBOUCTBA B3aUMO/[€CTBHE C
KHCJIOTaMH U 11[eJI0YaMHU, pa3JIo’KeHUE NPH HarpeBaHUU. *

AemoHcTpauumn

06pasibl HEOPraHUYECKHUX BeIlleCTB Pa3INYHbIX KJIACCOB.
B3auMoeiicTBUE pacTBOpa CEPHOM KHUCJIOTHI C OKCUA0M
menu(Il).

Peak1uusa HelTpau3aluu.

BriTecHeHHe ofHOTO MeTaJl1a [PyTUM M3 pacTBOpa COJIH.

Na6opaTtopHblie U NpaKkTUyeckue paborbl
JlabopaTOpHbIE OMbITHI:

BsaumopelicTBUe KHUC/IOT C MeTalJIlaMH.

[osryyeHre HePacTBOPUMBIX OCHOBaHHUH.
B3aumo/ielicTBre HepacTBOPUMBIX OCHOBAHUH €
KHCJ0TaMMU.

PasznoxxeHnue ruapokcuza Meau(1Il) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelieHUe 3KCllepUMEHTa/IbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChbl HEOPraHWYeCKHX COeJUHEHUM».

BbluncneHusa
— 10 ypaBHEHUAM XUMHUYECKUX PeaKIui

PYKOBOJCTBOM YYHTEJISL.
@DopMyITHpPOBaHKE BBIBOJIOB 10 PE3YJIbTaTaM SKCIEPUMEHTA C UCIIOJIb30BAaHUEM OMOPHBIX CIIOB.
DopMyITHpPOBaHKE C TOMOLIBIO MEearora 1 BHINOIHEHNAE MPAaBUII O€30MacHo# paboThl B labopaTtopun
HPH KCIIONB30BAHHN XUMHYECKOM MOCYBI U 000PYIOBaHHSI.

Vcnonp30BaHKe MPY BBITIOJIHEHUN y4eOHBIX 3a/IaHUI U B IIPOLIECCE HCCIIEIOBATEIILCKOM ACSITEIBHOCTH
HAyYHO-MOMYJISIPHOI JINTEPATypbl XUMHYECKOTO COCPKAHMS, CIIPABOYHBIC MATEPHAIIbl, PECYPCHI
WHTepHera, OCYIIECTBICHHE BBIOOPA M0/ PyKOBOICTBOM HACTABHHUKA.

BeicTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha HH(OpMALHIO 13
y4eOHHKa U CIIPABOYHBIX MATEPUATIOB, IPAMOTHOE HCIIOJIBb30BAHHE H3YUEHHOTO MOHSITHHHOTO
anmnapara Kypca XHMUH € UCTIONBb30BaHHEM IUIaHa, OMOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. Beww,ectBo M XMumH4ecKkue peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHbIE 3aKOHOMEPHOCTH
XMMUUECKUX peaKumii (4u)

*TloHsiTHE O CKOPOCTH XUMHUYECKOH peakimu. Dakropsl,
BIMSIOLINE HAa CKOPOCTh XUMHYecKol peakuuu. [lonstue o
TOMOT€HHBIX ¥ TeTEPOreHHbIX peakuusx. I[loHarue o0

o0paTUMBIX M HEOOPAaTHMBIX XHMHYECKHX pEeaKlHusX.
[lonsTne o xumuyeckoM paBHOBecud. CMmeleHue
XMMHYECKOro paBHOBecHs. Daxropbl, BiMAIOLIME HA

CKOPOCTh XMMHYECKOH PeaKL{u U NOJIOKEHNE XUMUYECKOTO
paBHoBecusi. Kitaccudukarmss XUMHYECKHX pPeakKluil Mo
Pa3HBIM OCHOBAaHUSIM. ™

PackpbIBaTh CMBICT M3y4aeMbIX MOHITUH U MPUMEHATH 3TU MOHSTHUSI PU ONUCAHUU CBOICTB BEIIECTB U
UX MPEBPALICHUM.
KiaccupuumpoBaTh XUMIUYECKHE PEAKLMH 110 PA3INYHbIM IPH3HAKAM.

Y cTaHaBJIUBATh 3aBUCHMOCTbh CKOPOCTH XUMUUYECKOH PEaKIMU OT Pa3JIMYHbIX (paKTOPOB 1O,
PYKOBOJCTBOM YUHTEIS.

[ Iporuo3upoBaTh BO3MOXHOCTHU MPOTEKAHUSI XMMHUUYECKUX MPEBPAILECHUN B Pa3IMYHBIX YCIOBUAX HOCIE
TIpeIBapUTEIbHONU PaOOTHI.

DnpenessTe OKUCAUTENb U BoccTanoBuTenb B OBP.

CocTaBiATh 3J€KTPOHHBIN OanaHC peaKLum.

[ Ipou3BOAUTDH BBIYMCICHUS IO XMMUUECKUM yPAaBHEHHSAM I10 aJITOPUTMY.

BBICTpanBaTh Pa3BEPHYTHIC MUCbMEHHBIC U YCTHBIE OTBETHI C OIOPO Ha HHGOPMALMIO U3 yueOHUKA 1
CIIPAaBOYHBIX MaTEPUATIOB, TPAMOTHO HCIOIb30BATh U3yIEHHbIM MOHATUIHBIN anmapaT Kypca XUMHUU
Hocjie MpeIBapUTENIbHOTO CTPYKTYPHPOBaHUS MaTepuaa.

Vcnonbs30BaTh NPH BHITIOMTHEHWH YU4eOHBIX 3aJaHUI U B ITPOLIECCEe UCCIIEI0BATENBCKON IeATENbHOCTH
HayJIHO-TIONYJISIPHYIO JTUTEPaTypy XUMHIECKOTO COZIepKaHUs, CIIPABOYHBIE MaTepPHAIbI, PECYPCHI
MHTtepHera mocie KOHCYIbTAIMH C TI€AATOTOM.

PacKpbIBaTh CMbICIT U3y4aeMBbIX MOHATHH, a TAKKe CMBICIT TEOPUH NIEKTPONUTHIECKON AUCCOIHAINN C

OTOpPOM Ha CXEMBI.
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DOBSACHITH MPHYKMHBI HJIEKTPOIIPOBOAHOCTH BOIHBIX PACTBOPOB C IOMOILBIO T1E/1arora.

CocrapisiTh ypaBHEHHUs TUCCOLMALIMK KHCIIOT, ILEI0Yeil U CONie, MOJHbIE U COKPAIEHHbIC HOHHbIC
YpaBHEHHUSI XUMUYECKHX PEaKIMil HOHHOTO OOMEHa.

[T1aHUPOBATh M OCYIIECTBIIATH Ha MPAKTHKE XMMHYECKUE SKCIIEPHUMEHTBI, TPOBOAUTH HAOIIOICHHUS,
JIeJIaTh BBIBOJIBI TI0 Pe3y/IbTaTaM SKCIEPUMEHTA II0CIIe MPEBapUTEILHON paboThI.

CienoBath mpaBiiaM Oe301acHoOi paboThI B J1aOOpaTOPUH MPHU UCHIOIB30BAHUN XUMIYECKOH MOCY/IBI 1
000pyROBaHMs O] KOHTPOJIEM Ielarora.

[TpOM3BOANTE BBIYKMCIICHHS [10 XUMHYECKAM YPaBHECHHSIM.

BrICTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIE OTBETHI C OMOPOi Ha HH(POPMAIHIO U3 yueOHHKA
CMIPABOYHBIX MAaTEPUAIIOB, PAMOTHO HCIOJIb30BaTh U3YICHHBII MOHATUIHBIH anmapar Kypca XUMHA
ToCIIe TIPEABAPUTEILHOIO CTPYKTYPUPOBAHNUS MaTepHala.

Vcnionb30BaTh MPH BHITOIHEHWH YU4eOHBIX 3aJaHHH U B IPOLIECCEe UCCIIE0BATEIBCKOMN IEATEIbHOCTH
HAyYHO-TIOMYJSIPHYIO JIUTEPATypPy XUMHUECKOTO COACPIKAHHSI, CIPABOYHBIC MATEPUAaIbl, PECYPChI
VHTepHeTa Hocie KOHCYIBTAIUH C IIearoroM

9 KUIIACC

(2 4 B HEnemt0, Bcero 68 u)

MpumepHble TemMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni, OcHOBHOe coaep}KaHue
W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OCHOBHbIE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo 1 xXuMu4eckue peakuum (104)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kiacca

(104)

[Nepnomaeckuii 3akon. Ileproandeckas cucreMa XMMHYECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMHUYECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBINSI U HX
COEIIMHEHHI B COOTBETCTBHH C MOJIOKEHHEM JJIEMEHTOB B
MIEPUOIITYECKON CHCTEME M CTPOSHHEM HX aTOMOB.
Knaccnduxaryst 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOoIHas U TpUBHAJIbHAS). XUMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIINXCS K Pa3IMIHBIM Kiaccam
HEOpraHMYEeCKNX CoeMHeHNH. [ eHeTnaecKas cBs3b
HEOpraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTMYECKIX PENIETOK. *3aBHCHMOCTh CBOICTB BEIIIECTB
OT UX CTPOCHUS. ™

XMMHUYECKUE peakIiy. KIacCU(PHUKAINI XUMUUECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOTUTHYECKOH AUCCONUALIIH

JleMoHCcTpanuu

1. Moze/11 KpUCTaLJIMYeCKUX PelIETOK HeOpraHU4eCcKUx
BelleCTB.

2. KopotkorneproaHas 1 JUIMHHONIEPHOAHAsT ()OPMBI
Iepuonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTudeckas padora Ne§8 «Peakiuu HOHHOTO 0OOMEHa)
[pakTuyeckas padora Ne 9 «KadyecTBeHHbIE peakIMi HA HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «DIeKTpONIUTHIECKast AUCCOLUALINS)

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

KnaccudunupoBaTh U Ha3bIBaTb HEOPraHUYECKHE BellleCTBa U3y4YeHHBIX KJIAaCCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJIacCOB, MOATBEPKAATh
CBOMCTBa NpUMeEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKI[Ui C OMOpOH Ha CXeMy.

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

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 10CJIe PeIBApUTETHLHOTO
pas6opa.

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

HWcnosib30BaTh MPH BBIMOJHEHWH YUe6HbIX 3aJaHUH U B IPOIlecce UCCIe10BaTeIbCKON
AeATeJIbHOCTH HayYHO-TONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro COZlepyKaHud, ClipaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOJACTBOM IleJiarora.

paCKpBIBaTB CMBICJT TEOpUU SHCKTpOHHTquCKOﬁ JUCCOLIMaIlU. O6’BHCHHTB TNPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBJATh YpaBHEHUS IUCCOLMALMY KUCIIOT U ILEN0YeHi, IOIHbIE U COKPAIEHHbIE XUMUYECKHE

YpaBHEHUSA XUMHUYCCKUX peaKuI/n‘/i HOHHOTO OOMEHa.

Paszgen 3. HemeTtasibl

U UX coeAuHeHUA (24 1)

Tema 3. O61asa
XapaKTepuCTHKa
XUMHUYECKHUX 37ieMeHTOB VIIA-
rpynnsl. ['ajioreHb1

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKue CBOMCTBA
NPOCTHIX BelIeCTB — rajJloreHoB. XMMHUYeCcKHe CBOMCTBA Ha
npuMepe xJ0pa (B3auMOoAeHCTBYE C MeTalJaMH,
HeMeTaJlJIaMH - BOJJOPO/IOM U KHCJIOPO/IOM, *1iesiouaMu’™).
XnopoBogopos. CosisiHasA KUC/I0Ta, XUMUYeCKHe CBOUCTBA,
*nosyyeHre*, npruMeHeHHe. KayecTBeHHbIe peakIuK Ha
raJoreHu/-MoHsl */ledicTBHeE XJI0pa U XJIOPOBOZOPOJA Ha
opraHu3M yeJioBeka.* BaxxHeH1I1e XJI0pUABI U UX

OG6'BACHATD 0611Mie 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U UX COeIMHEHUH B
npeJieiax MasbIx IEPUOJIOB U IJIABHBIX oArpynn [leprosuieckoi CUCTEMbI XUMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB C UCII0JIb30BAaHHUEM CXEMBI.

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

Omnpesie IsiTh raJOreHU-UOHBI B PACTBOPE C HCI0JIb30BaHUEM Ta6JIHIbl "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHUPOBATH U OCYLIECTBJIATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0JeHus, [ieJIaTh BBIBO/bI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa MOCJie TpeIBapUTEIbHOM
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HaxoXx/JeHue B IprupoJe.

JleMoHCcTpanuu

BujeomaTepuasbl: raJoreHbl U UX COeIUHEHUS.
06pa3sibl XJI0PUIOB.

JlaGopaTopHble U IPAaKTUYEeCKHEe PaGOThI
JlabopaTOPHBIN OMBIT:

Pacno3HaBaHue XJI0pU/I-UOHOB.

paboThL.

CsieoBaTh MpaBUIaM 6e30MacHON paGoThI B 1aGOPATOPUH IIPH UCIOIb30BAHUH XUMUYECKO
H0Cy/ibl ¥ 000PY/10BaHMUS 110/, PYKOBO/ICTBOM I1€/Jarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HA MHOOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCI0/Ib30BATh U3yYEHHbIH NOHATUHHBIH
annapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE0BATENBCKOH
JlesITeIbHOCTH Hay4HO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

Tema 4. O6masa
XapaKTepHCTUKaA
XMMHYECKHX 371IeMeHTOB VIA-
rpymnsl. Cepa u eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
Oco6eHHOCTH CTPOEeHUsI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /I HUX CTeNeHU OKUCJIeHUs. CTpoeHue U
¢$uU3MYeCKHe CBOHCTBA IPOCTHIX BELIECTB — KUCJIOPO/a U
cephlL

AnnoTponHbie MoguUKAIUN KUCJI0PO/IA U CEPBI.
XuMHyeckre CBOUCTBA cepbl. CEpOBO/IOPO/I, CTPOEHHE,
dusnyecKkue U XMMUYecKHe cBoUCTBa (KUCJIO0THbIE U
BOCCTaHOBUTeJIbHBIE). OKCU/bI Cepbl KaK NpeJiCTaBUTENN
KHUCJIOTHBIX OKCUZ0B. CepHast KUCI0Ta, pU3ndecKue

Y XUMUYecKye cBoMcTBa (061ye Kak mpeCTaBUTeIs
KJ1acca KUCJIOT U cneluduyeckue), MpruMeHeHHe.
CepHucTas KUCJIOTA.

*XUMHYecKue peaKl 1y, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO C110co6a MoJIy4eHUsI CepHON KUCJIOThL*
CoJ/1v cepHOM KUCJIOTHI, KaueCTBEHHAs peaKlus Ha
cynbdaT-HOoH.

HaxoxeHue cepbl U e€ coeJHEeHU B IpUPO/eE.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpe/ibl
coeJIMHEHUSAMH cepbl (KUCIOTHBIE 0/, 3arps3HeHUe
BO3/yXa ¥ BOJJOEMOB), CIIOCOGHI €ro Npei0TBpaIeHus.*

JeMoOHCcTpauuu

Kosneknuu (BuZieoMaTepurasbl): cepa ¥ eé coeJMHeHUSI.
O6yriBaHMe caxapa noj AeicTBreM
KOHIIEeHTPUPOBAHHOW CEPHON KUCJIOTBHI.

JlaGopaTopHble U MPpaKTU4YeCcKHe PaboThl
JlabopaTOpHbIE OMBITHI:

O6HapyxeHUe CyJIb(aT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIMHKOM. BeluncieHus

10 YpaBHEHHUAM XUMHUYECKUX PeaKLUH;

06 BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMeHTOB VIA-Irpynnel U Ux
COeJMHEHUH
C y4ETOM CTPOEHHsI X aTOMOB C OITOpoi Ha cxeMy "M3MeHeHHe paZiuycoB B MOArpynmnax".
XapakTepusoBaTbh pu3nUeCcKUe
Y XMMH4YeCcKHe CBOWCTBA IPOCTOro0 BelleCTBa cephl U eé coeJUHEeHUH (CepoBOj0pO/a, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbPaTOB), CIOCOOBI UX MOJTYyYeHUs, IPYUMeHeH e U 3HaueH e
B IIPUPO/Ie U )KU3HU YeJI0BeKa C ONOPOM Ha CXeEMY U IJIaH.

OnpezensiTb HaJN4YHe Cy/IbdaT-HOHOB B pacTBODE.

OOGBACHATD CYIIHOCTb 3KOJIOIMYeCKUX NTpo6JieM, CBI3aHHbIX C TepepaboTKoN coeJUHEHUH cephl
nocJie CTPyKTypUpPOBaHUsl MaTepHaia.

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKe XUMHUYEeCKHe dKCIIepUMEHThI, TPOBOAUTD
HabJII0/leHus, Jie/1aTh BbIBO/bI 10 pe3yJibTaTaM IKCIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NPU UCNI0JIb30BAHUY XUMAYECKOH
1ocy/ibl M1 060py/J0BaHMA 0/] pYKOBO/JCTBOM IleJjarora.

[Ipor3BOAUTDH BBIYMCJIEHUA 10 XUMUYECKUM yPaBHEHUAM 10 QJIFOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH TeKCThI y4e6HHKa, CIpaBOYHbIe
MaTepuaJbl ([leproaudeckyto cucTeMy XUMUYeCKUX 3/1eMeHTOB /Jl. . MeHiesieeBa, Tabuny
PacTBOPHUMOCTU KHCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUI PAJL HAllpSAKEHUHN
MeTaJlJIoB).

Hcnosib30BaTh NpH BBINOJHEHUH y4e6-

HBIX 33/IaHHUH U B IIpoLiecce UcCIeloBaTebCKOM eATeIbHOCTH HAyYHO-TIONY IPHYIO JIMTepaTypy

XHMHUYECKOr0 COiepXKaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchbl IHTepHeTa

10CJ1e KOHCYJIbTAIMH C IeZ]aroroM
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Tema 5. O61aa
XapaKTepuCTUKaA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpynnsl. A30T, pocdop u ux
coeAVHEHMs

(74)

0611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsl.
OCco6eHHOCTH CTPOEHHSI aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE /I HUX CTENIEHU OKUC/IeHUS.

A3soT, pacnpocTpaHeHue B NpUpoje, usnyeckre 1
XUMHU4YecKre CBOMCTBa (B3aMMoiefCTBYe C MeTa/l/IaMU U
HeMeTaJlJIaMH - KHCJI0POZOM U BoZopooM). Kpyroeopor
a3oTa B [IPUPOJE.

AmMmMuak, ero ¢pu3nUecKre U XUMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
*nosiyyeHve* u npuMeHeHue. CoJiu aMMOHUS, UX
dusuveckue U XMMUYECKHE CBOMCTBA (pasJioxeHuUe,
B3aMMO/IEMCTBHE CO 11[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHas peaklysi HA HOHbI aMMOHUS.

A3oTHas kucI0Ta, eé pU3nvecKre U XMMHUYECKHEe CBOHUCTBA
(ob11ue kak npeACcTaBUTes KJIacca KUCJIOT U
cnenuduyeckue). A3oTucTas kucjaoTa. Mcnosb3oBaHue
HUTPATOB U CoJIeE aMMOHMUA B KayecTBe MHWHePpaJIbHbIX
yZA06peHuH.

*XUMHYeCKoe 3arpsisHeHHe OKpYKalolled cpe/ibl
COeJMHEHUAMHU a30Ta (KI/ICJIOTHbIe A0XOU, 3arpA3HEeHHe
BO3/yXa, I0YBbI U BOJ0EMOB).*

docdop, *amnorponusle Mogudukanuu pocdopa*,
dusnyecKre U XMMUYeCKHe CBOKCTBa (B3aUMOJeHCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJIaMH, *KOHLIeHTPUPOBaHHOM
a30THOM U CEpHOU KHUCJI0TaMu).*

Okcup docdopa(V) u docdopHas kucioTa, pusnyeckue U
XMMH4YeCKHe CBOMCTBa, nosydyeHue. KayecTBeHHas
peakuus Ha pocdaT-HOHBL

HUcnonb3oBanue ¢pocdaToB B KauecTBe MUHEPAJIBHBIX
yA06peHUH. 3arpsi3HeHUe IPUPOSHBIX BOJOEMOB
docdatamu. /leMOHCTpanuu

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

JlaGopaTopHble U MPpaKTU4YeCcKHe PaboThl
JlabopaTopHbIE ONBITHI:

1. BsauMogencTBUE coJlell aMMOHHUS C IIEOYBIO.

2. O3HaKOMJIeHHE € 06pa3IaMu a30THBIX U GOCHPOPHBIX
yAOGpEeHU.

[IpakTHYeckas pabora:

Ne 10. [ToniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

BburuucsaeHus

OOBACHATD 061IKe 3AKOHOMEPHOCTHU B U3BMEHEHUU CBOMCTB 3/1eMeHTOB VA-Trpymninbl ¥ UX
COeIUHEHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJIel aMMOHHUS1, a30THOH KUCJIOThI, HUTPATOB, OKCHU/A
docdopa(V) u pochopHoit Kuca0ThI, GpochaToB), CIOCOOLI UX OJIYUYEHHs], IPUMEHEHHE U
3HaYeHUe B IPUPOJE U XU3HHU YeJIOBEKA C UCTTOIb30BAHHUEM CXEMBIL.

OnpeesiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM TAGJIHLbI
"XapakTepHble peaKl[My Ha KATUOHbI U aHUOHBI".

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

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0/IeHUS, /1eJIaTh BbIBO/IbI 10 pe3yJIbTaTaM 3KCIIepU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BaHUHU XUMHAYECKOH
NOCy/ibl M1 060PY/I0BaHUS.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPaBHEHUAM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1~1141>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJibl (epruoJU4ecKyI0 CUCTEMY XUMHUYeCKUX 3/1eMeHTOoB /l. M. MeHiesieeBa, TabuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUH U B Tpollecce HCclel0BaTeIbCKON
JlesITeJIbHOCTU HayYHO-NONYJIIPHYIO JIMTEPATYPY XUMHUYECKOro COZlepXKaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHETa noc/ie KOHCY/IbTALUHU C 1earorom
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— 10 YPAaBHEHUAM XUMHUYECKUX pea}cum?l

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

Yriepoj 1 KpeMHUH U UX
coeJUHEeHUsA

(84)

Yraepon, assioTponHble Mogudukanuu (rpadpuT, aamas),
pacnpocTpaHeHHe B Ipupoje, dusnueckue U XMMHU4YecKre
cBoMcTBa. AAcop6uus. KpyroBopoT yrjiepoja B IpUpoJe.
Okcuabl yrieposa, Ux pusnueckre U XMMHUYeCcKUe
CBOMCTBA (B3aUMO/eHCTBYE C MeTa/lJlaMU, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOM KUCI0TaMU)*,
UX JIeUCTBUE HA KHUBbIE OPraHU3MBI, *nosiyyeHne™

Y IpUMeHeHHe. *JKoJIorudecKue npobJeMbl, CBI3aHHbIE C
okcugoM yriepoja(lV); runoresa rii06ajbHOT0O
MOTeMJIEHNUS KJMMaTa; TapHUKOBbINA 3ddeKT.*

YroJsibHas KMC/I0Ta U €€ coJid, ux Gusndeckue U
XUMUYecKHe CBOMCTBa, No1yveHue U TpUMeHeHHe.
KauecTBeHHas peakiiusi Ha KapOOHAT-UOHBL
*Wcnosb30BaHUe Kap6OHATOB B GbITY, MEJUL[UHE,
MPOMBILIJIEHHOCTH, CeJIbCKOM X03s1iCcTBe.*

KpemHui, ero pusudeckue 1 XuMHuiecKkre cCBONCTBA (Ha
NprMepe B3aUMO/IeHCTBUA C MeTa/lIaMH U HeMeTaJlJlaMH),
*MoJiyyeHUe U IpYMeHeHHe B 3JIEKTPOHUKe.*
*CoeJMHeHUsI KpeMHHUA B Iipupoe. 061ue
npejcTaBieHus 06 okcue kpeMHus(IV) u kpeMHHeBOM
kucaoTe. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJUIIMHe, IPOMBIIJIEHHOCTH. Baxc-Heline
CTpOMTEJIbHbIE MaTepHaJibl: KEpaMHKa, CTEKJIO0, [IleMEHT,
6eToH, xKeJsie3060eToH. [I[pob6yieMbl 6e30macHOro
WCI0JIb30BaHUSA CTPOUTEIbHBIX MaTepHaJIoB B
MOBCEJHEBHOM XKHU3HU.* JleMOHCTpauyMu

Moge1 KpUCTaIJIM4eCKUX PeLIETOK a/iMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yraém. [IpotuBoras.

BujeomaTtepuraibl: CHJIMKAaTHAs IPOMBIIJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4eCKUX BeIeCTB.
JlaGopaTopHble U NPpaKTU4YecKHe paGoThl
JlaGopaTopHbI# onbIT: KauecTBeHHast peaknys Ha
KapOoHaT-UoH. [IpakTHYecKkue paboThI:

Ne 11. [losiyyeHue yrjIeKUCJI0To ra3a u U3y4eHue ero
CBOMCTB.

Ne 12. PemreHue skcnepyuMeHTa/IbHBIX 337124 10 TeMe
«HemeTannbi».

BbIuMC/I€HHA 10 YpaBHEHUSAM XUMHYECKUX PEaKLUH
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O6BACHATD 0611I1ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB IVA-Irpynnel U Ux
COeIUHEHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTh pU3MUeCKHe U XMMUYeCKHe CBOMCTBA IPOCThIX BELeCTB yIaepoja U
KpeMHHUs U UX coejJMHeHUH (OKCHU/IOB yTJIepoAa, YToJbHON KMCJI0ThI, KApOOHATOB, OKCU/A
KPEMHHUs, KPDEMHHUEBOH KUCJIOTbI, CHJIMKATOB), CHOCOObBI UX NOJIyY€eHHUs], IPUMEHEHHE
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIoBeKa.

OnpeieiiTh KAPOOHAT- U CUJIMKAT-

VOHBI B PaCTBOPE.

OO6BACHATD CYIHOCTb 3KOJ0IMYeCKHUX NTpo6JieM, CBA3aHHbBIX C HAX0XJeHUeM YIJIeKUC/I0ro rasa
B OKpYKalolleH cpejie.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,

[IpoBoAUTE HabJII0A€HUS, [ie/1aTh BbIBO/bI 110 pe3yIbTaTaM 3KCIIepUMeHTa IocJie
npe/IBapUTeTbHON pabOThI.

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

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI y‘-Ie6HI/IKa, ClIpaBO4YHbIE
MaTepuaJbl ([lepuosruyeckyro cucTeMy XMMHUYeCcKuX 31eMeHToB /l. Y. MenpenieeBa, Tab1uLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJIJIOB) M0C/le KOHCY/IbTAalMH C 1eIaroroM.

HWcnosib30BaTh NpU BINOJTHEHUH yue6GHbBIX 33/IaHUH U B ITpoliecce UCCaeL0BaTeIbCKON
JlesITeJIbHOCTH Hay4yHO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa




Pazpen 2. MeTasutbl U MX coeguHeHust (20 u)

Tema 7. O61e cCBOMCTBaA
MEeTa/JIOB
(49)

0611as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAHUU UX MOJIOXKEHHS B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

. . MeHpeneeBa u cTpoeHus: aToMOB. CTpoeHHe
MeTaJl/IoB. MeTa/linyecKas CBsI3b U MeTaJlJInyecKast
KpUCTa//INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH Psi/f
HanpspDkeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBa MeTaJLJIOB (B3aUMO/ie€CTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMHU). *061111e crioco6bl MoJIyYeHUs
MeTaJlJIoB.*

*TIoHATHE 0 KOPPO3UU METAJJIOB U OCHOBHBIE CIIOCOObI
3alUThI OT Koppo3uu. CIIaBhl (CTasb, YYTYH,
JII0paIIOMUHUH, 6pOH3a), UX IPUMEHEHHe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U CIIJIABOB, UX
$U3NYeCKUMU CBOHCTBAMU.

Moge/i1 KpUCTa/lINYeCKUX PeIETOK MeTaJlJIoB.
BujieomMaTepuasibl: KOppo3us MeTa/JIOB.

JlaGopaTopHble U NpaKTU4YeCcKHe PaGoThl
JlabopaTOpHBIE ONBITHI:

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

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX peaKIui.

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

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

XapakTepu3oBaTh CTPOEHHE MeTaJJIOB, 0611He GHU3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaThb 061 1e COCOObI T0J1yYeHUs MeTalJI0B 0C/Ie CTPYKTYPHUPOBAaHUA
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BAaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

[Ipou3BOAUTE BBIYUCAEHUS 110 XUMUYECKUM YpaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUM TeKCThI yueGHMKa, CIPaBOYHbIe
MaTepuaJbl ([lepuosruyeckyro cucTeMy XMMHUYeCcKuX 3/1eMeHToB /l. . MenpenieeBa, Tab1uLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUe6OHbIX 33/JaHUH U B pollecce Hccael0BaTelbCKOM
AeATeJIbHOCTH HayYHO-TTONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro ColepyKaHud, ClipaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa nocJie npeBapUTeJIbHON KOHCY/IbTAllUH C IIeJjlaroroM

Tema 8. BaxkHelmue
MeTaJIbl H X COeJUHEeHHU
(164)

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

HaTpuda U KaJ'II/IH). OKCI/I,CLbI U TUAPOKCHUABI HATPUA U KaJIU.

[IprMeHeHMe LIeI0YHBIX METAJJIOB U UX COEJUHEHUH.
[lle1ouHO3eMeIbHbIE MeTaJL/Ibl MATHUH U KaJIbI[UH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMUYecKuX ajeMeHTOB /I. U. MeHzeieeBa. HaxoxaeHue B
npupoge. Prusnveckre U XMMHUYeCKHe CBOHCTBA.
BakHeline coefiHeHUs KabLUsl (OKCUJ, THPOKCHUT,
cousn). *)KécTKocTb BOABI U CIIOCOOHI €€ ycTpaHeHust. ™

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

XapakTepH30BaTh GU3NUECKHE U XUMUYECKHEe CBOMCTBA TPOCTHIX BEIECTB METAJIOB U UX
coeJMHeHUH (OKCHJOB, THAPOKCHJIOB, COJIEH) C ONIOPOI Ha CXeMY, CIOCOGHI UX OJIyYeHHs],
IpHYMeHeHUe U 3HaYeHH e B IPUPO/ie U XKU3HU YeJIOBeKa.

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

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

CyiezoBaTh MpaBUIaM 6e30MacHON paboThI B 1aGOPATOPUH NIPH HCIOIb30BAHUH XUMHUYECKOH
HOCY/bl ¥ 060PYJOBAHYSI.

[IpOM3BOANUTD BEIYUC/IEHHUS 10 XUMUYECKHUM YPaBHEHUSIM.
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Anromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeHzesieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupozie. Pusnyeckue u
XUMU4YecKHe cBoHCcTBa. AMPOTepHble CBONCTBA OKCHA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproandeckoit cuctemMe
XUMUYeCKUX 371eMeHTOB /I. . MeH/esieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupoze. Pusnyeckue u
XUMHU4Yeckre cBoHcTBa. OKCH/BI, THAPOKCH/IBI U COTH
*kesesa(ll)

u xkeJse3a(lll): coctaB, cBONCTBA U noy4eHue.

JleMoHCcTpanuu

B3auMojeiicTBUE HATpUs C BOJIOH.

OkpallMBaHUe MJIaMEHU HOHAMU HATPUS U KaJIUSL.
OKpalllMBaHUe MJIAMEHU HOHAMU KaJIbIIHsl.
B3auMoieicTBUE OKCH/IA KaJbITHs C BOJOM.
BusieoMmaTepuasibl: ropeHue KeJsie3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U IPaKTU4YeCKUe paboThl
JlabopaTopHbIE OMBITHI:

O3HakoMJIeHHe € 06pa3LaMU aJIlOMUHUSA U ero CIJIaBOB.
AmMboTepHbIe cBONCTBA 'HPOKCHA AJTIOMHUHUS.
KadecTBeHHble peaKl|M{ Ha MOHBI KeJle3a.

JKécTtkocTb BOZAbI M METO/BI €€ yCTPaHEeHHUS.
[IpakTHYeCcKUe paboThI:

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

Boeruucienus
10 YpaBHEHUSIM XUMHUYECKUX PeaKui

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

Hcnosib30BaTh NPH BBINOJHEHUH Y4e6HBIX 33JaHUH U B IIPOLIECCE UCC/IEI0BATEIbCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. MNepBOHa4YanbHble XMMMY

ecKue noHATUs o0b OpraHn4yecKux seLwecrsax, 104

Tema 9. MNepBOHaYanbHble
XMMUYEeCcKne NoHATUA 06
OpraHUYecKnx BeLLecTBax

O6mue mnpejcTaBieHUsT 06 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI  OpraHWYeCKHUX  COeJUHEHUH  yrjepoJa.
[lepBOoHaYa/bHbIE MOHATHS 06 OpPraHUYeCKUX BeIIeCTBax
KaK O COeJJUHEHUsIX yrJjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TaHOJ, TJIMLUEPHH, YKCyCcHasi KHCI0Ta). *Ux
coctaB W xuMuyeckoe cTpoenue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHATHE 0 6HOJOTUYECKH
BaXKHBIX BelleCTBaX: KMpaX, OesikaX, YrJaeBoJax — W HX
poJM B JKHM3HU d4esioBeKa. *MaTepua/ibHOE €JUHCTBO

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

O6BbACHATD YCJI0BUSA 6€30IaCHOT0 UCI0/Ib30BAHUSA BELECTB U XUMUYECKHUX PeaKIUi B GBITY.

XapakTepu3oBaTh POJIb XUMHUU B Pa3JIMYHbIX Chepax AessTeJbHOCTH JII0ieH, OCHOBHbBIE
BellleCTBa U MaTepHaJIbl, IPUMeHsieMble B XKM3HU COBPEMEHHOTO YeI0BeKa.
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OpraHUYeCKUX U HEOPTaHUYECKUX COeJUHEHUN.*
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPUPOAHBIN ras, HepTh), NPOAYKTHI UX TepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

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

Tema 10. XvMus 1 OKpyKarommas
cpena, lu

HoBble MaTepuasibl ¥ TeXHOJIOTUU. BeljecTBa u
MaTepuaJibl B IOBCeIHEBHOM XH3HU YesioBeKa. XUMHUS U
3n0poBbe. BesonacHoe ucno/ib30BaHKe BeLleCTB

Y XMMHYeCKHUX peaKl Ui B ObITY.

OCHOBBI 3K0JIOTUYECKOM IPaMOTHOCTH. XUMUYEeCKoe
3arpsisHeHUe OKpy»Kalolel cpe/ibl (Ipe/iebHO
JlonycTUMas KoHueHTpanus Beiects — [1/1K).

Posib XMMUM B pellleHUH 3K0JIOTHYEeCKUX TP06JieM

06061eHre MaTepyasa o
Kypcy «Heopranuyeckas
XUMHUA», 34

0606111eHNe U CUCTeMaTHU3aL U 10 Kypcy
«Heoprannyeckas xumus»

XapaKTepu30BaTh POJIb XMMHUH B pa3/IMYHBIX chepax JiesaTeJbHOCTH JItoJiel, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATD yC/10BUs1 6€30MaCHOT0 UCI0/1b30BaHHsI BEIIECTB U XUMHUYECKUX PeaKL Ui B OBITY

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

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

[IprHUMaTh y4acTHe B 06CYK/eHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMYecKol HalpaBJeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYO O3UIIMIO IO TPo6JieMe U TpeijiaraTb BO3MOXKHbIE Iy TH eé
pelieHusic onopoi Ha MH$opMaIHIo U3 yieOHUKA U CTIPaBOYHbIEe MaTepHaslbl, PeCypChl
WuTepHeTa

[Ipu paspaboTke pabodell mMporpamMMbl B TEMAaTHYECKOM IJIAHWUPOBAHUU [AOJDKHBI OBITh YYTEHbl BO3MOXXHOCTU HCIIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SBJSAILUUXCA y4eOHO-METOAWYECKUMH MaTepuajaMu (MyJbTHMeJWHHbIe IPOrpaMMbl, 3JIEKTPOHHbIE YYeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIE 6UGJINOTEKH, BUPTYaIbHbIE JJAOOPATOPHUH, UTPOBbIE TPOrPaMMBbI, KOJJIEKLIMH IIUPOBBIX 06Pa30BATENbHBIX PECYPCOB), HCNOJIb3YEMBIMU JJIs1 00yIeHUs U
BOCIIMUTAHUS PA3JIMYHBIX TPYNN MOJIb30BaTeseH, NMPEeACTAaBJIEeHHBIMU B 3JIEKTPOHHOM (UudpoBOM) BHJe W peaju3yoIIUMH AuAaKTH4YecKre Bo3MokHocTu WKT,
co/lep>kaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEJIbCTBY 06 06pa30BaHUU.

60




		2025-08-29T08:27:26+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3




