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[HOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpamma 1Mo XMUMHH JUIsl 0Oy4YalolIUXCs € 3aJepiKKOM
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0Opa3zoBaHUA
MOJATrOTOBJIEHa Ha oOcHOBe DeaepalibHOTO TOCYAapCTBEHHOTO 00pa3oBaTelbHOTO
cTaHjapra ocHoBHoro oo6mero oOpaszoBanus (IIpukaz Munmnpocsemnienuss Poccun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), DenepanbHO agaNTHUPOBAHHOM
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUs Jisi 0Oy4YarOIIMXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTMHU 3710poBbs ([Ipuka3 Munmnpocsenienus: Poccun ot 24
HOsiOpss 2022 1. Ne 1025), ®denepanbHoit paboyeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 10 ydeOHOMYy mpenmery «Xumusi», DenepaabHOM MPOrpaMMBbI
BOCIHUTAHUS, C Y4ETOM paCIPEIEIECHHBIX MO KJlaccaM MPOBEPsAEMbIX TpeOOBaHUM K
pe3yapraram ocBoeHus denepanbHONM aaanTHUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbl
OCHOBHOIO 00111ero 00pa3zoBaHus [Ji1 OOYyYArOUIUXCS C 3aJCPKKOM TMCUXUUYECKOTO
Pa3BUTHUSIH DJIEMEHTOB COJIEp KaHus, IPEACTABICHHBIX B YHUBEPCAILHOM KOIU(PUKATOPE
nmo xumuu, KoHuenmuu mpenomaBaHus ydyeOHOro nmnpeaMera «XUMHUS» B
o0pazoBaTebHBIX OpraHuzamnusx PO, peanusyommux oCHOBHbBIE 00111e00pa30BaTeibHbIC
[IPOTPaMMBL.

[Iporpamma 1o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIN
YUHUTEIIO B CO3/IaHUM paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Yuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAaY4YHBIE TpPEAMETh». B cucTeMe eCcTeCTBEHHOHAyYHOTrO O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBBI XMMHYECKHX 3HAHHM,
HEOOXOJIMMBIX ISl TIOBCETHEBHOM >KM3HM, HABBIKOB 370POBOI0 M 0O€30MaCHOIO s
YeJoBeKa W OKpYXKarolled ero cpeabl o0pa3a JKM3HHU, a TaKXke B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHU CBsI3aHA C OBJIQJCHUEM XHUMHUYECKHUM SI3BIKOM,
coONo/lecHneM TpaBuil  Oe3omacHoi paOOThl MpU  BBIMOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JPYTUMH IIPEIMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTy OOYYArOIIUXCS M UX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca Mpe/ICTaBICHbl OCHOBOIOJIATaloe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIUME HM3YYEHHWE COCTaBa U CTPOCHUSI BEIECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, IIPOTHO3UPOBAHUE CBOMCTB BEILECTB,



HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX NIPEBPALICHUN U ITyTE€H YIIPABICHUS UMH
B LIEJISAX MTOJYYEHHS BEIIECTB U MAaTEPUAJIOB.

TeopeTHuecKkyr0 OCHOBY M3YUYEHHUSI HEOPraHUYECKOW XMMHUH COCTaBIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepuommueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMU
CBEICHUSIMU O CTPOCHUM AaToMa, BHUJAX XHUMHYECKOM CBA3U, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKHUX PEAKIIUI.

B n3yueHnn Kypca 3HauMTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX paboT, OIMUCAHUIO PE3YyTIbTATOB
YUYEHUYECKOTO SKCIIEPUMEHTAa, COOJIIOJCHUI0O HOPM M MpaBuil 0e30macHOil paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanus gaHHO#M porpaMMBbl B TIporiecce 00y4deHHs MO3BOJIUT 00ydaromuMCs
c 3IIP ycBOUTH KIIOYEBBIE XMMHYECKHE KOMIIETCHIIMM W TOHSTH POJIb U 3HAYCHUE
XUMHU CPEIU IPYTUX HAYK O PUPOJIE.

N3yyenune xumuu crocoOCTByeT (OPMHUPOBAHUIO Y OOYYAIOMIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYYHBIX METONOB (HaOIIO/IEHUE, W3MEpEHUe,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHHS] HAayYHBIX
3HAHUW, OCHOBAHHOIO HAa MEXMIPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKarolluii
mup», «Duzuka», «buonorus», «['eorpadpus», «Marematuka» u dopmMupyer
KOMIIETCHIIUM, HEOOXOJMMBbIE JJisi TMPOJOJDKEHHs oOpa3oBaHuMs B 0OJacTH
€CTECTBEHHBIX HaYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIIMOHATBLHON  TPaMOTHOCTHU, YMEHHS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbIX Gopmax. 3HAUUMOCTh TIpeAMETa JJIsl Pa3BUTHUS KU3HEHHONW KOMIIETEHIIUU
oOyuatomuxcsi ¢ 3I[IP 3akmrodyaercss B YCBOGHMHM OCHOBbI XUMHYECKHUX 3HAHUU,
HEOOXOJMMBIX JJI1 MOBCEIHEBHOM >XM3HU; HABBIKOB 3JI0POBOTO M 0€30MacHOro s
YeJIOBeKa M OKPY’KaloIel ero cpefbl oopasza *Ku3HH;, (POPMUPOBAHUH SKOJOTUUECKON
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0O0ydeHHUs MpeaMery «XUMHus» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[IP. OBnanenne yueOHbIM
MpPEAMETOM «XUMHS» MPEJICTABIAET OMPENETICHHYIO TPYAHOCTh JUIsl 00y4YaroImuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MIEPHOINYSCKUMU
KOJIeOaHUSIMU BHUMAHMS, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TOHWKCHHBIM ITO3HABATEJIBHBIM HMHTEPECOM M HU3KHM YPOBHEM pPEUE€BOTO
pa3BUTHSL.

Jns mpeononeHuss TPYAHOCTEW B H3YYEHUM Y4YeOHOro mnpeamera «XHUMHs»
HeoOxoaMMa ajganTanusi o0bemMa U XapakTepa yueOHOro Marepuania K o3HaBaTelIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu OOydaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCMOJIb30BAaHUE AJITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEKIPEAMETHBIX CBA3EH,
MOCTETNIEHHOE YCIIOKHEHUE N3y4aeMOro MaTrepuania.

[Ipy wu3ydyeHUH XWUMHH HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
JNEATENbHOCTH. BO3MOXHO BBIAEIEHHUE OTACIBHBIX YPOKOB Ha PELICHUE 3a]a4 B CBS3U
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CO CIIOKHOCTBbIO aHanu3a Tekcta oOyuaronumucsa c 3IIP. Opranumyeckoe €aMHCTBO
NPAKTUYECKONM W MBICIUTEIBHON JEATENBHOCTH OOYYAIOIIMXCS HA YPOKaX XUMHHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuid. Ocoboe BHUMaHUE MPU U3YYEHUU XUMHUH YIEISAETCS U3YUYEHUIO «CKBO3HBIX»
HNOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

[enu u 3agaun n3y4eHus yaueOHOro rnpeamera « XUMHUsD)

OOmme wnenu u3yd4eHHs Y4YeOHOro ImpeaMera «XuMUs» NPEICTaBICHbI B
denepanbHOl  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpaszoBanus. OnHu
aKTyaJMu3UpPOBaHbBl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
0o0pa30oBaHMsl, HANPABIECHHOCTH OOYyYEHMs HA PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIEKTa U oOmmiell KyabTypsl. OOyueHHe YMEHHUIO YUUTHCA H
POJOHKATh CBOE 00pa30BaHME CaMOCTOSTENBHO B HACTOSAIIEE BPEMs SBIISACTCS OJIHOM
U3 BAXKHENIINUX (YHKUIHUNA y4eOHBIX PEIMETOB, B TOM YUCIE U « XUMHUN.

s oOyuatomuxcs ¢ 3IIP, Ttak ke, Kak ¥ JUIsl HOPMAaTUBHO Pa3BUBAIOILUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa30BaTeNIbHYIO porpammy,
JOMUHUPYIOIIEE 3HaUCHHUE TPUOOPETAIOT TaKUE 1ENIU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CITIOCOOHOM alanTUpOBaThCA
K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

HalpaBJIeHHOCTh OOY4YEHHs] HAa CUCTEMAaTHYECKOE NPUOOIIEHUE Yydalluxcs K
CaMOCTOSTEJIbHOM MTO3HABATEIBHON JESITENIbHOCTH, HAYYHBIM U MIPAKTUYECKUM METOJaM
MO3HaHUS, (POPMUPYIOIIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0OecreyeHnue YCJIOBHH, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOy4aroUIUMUCS
OMbITa Pa3HOOOPA3HON AESITENIBHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMITIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OLICHUBATH SIBICHUS OKPY)KAIOILLEro MHpa
Ha OCHOBAaHUM 3HAHUM U OMbITA, MOTYYEHHBIX IPH U3YUEHUU XUMUH;

dbopMupoBaHue y OOyYaroIIMXCS TYMAHMCTUYECKHUX OTHOIIECHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN [UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
NOBEJICHUS B OBITY U TPYIOBOM JESATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’Karolle MMPUPOIHOMN CPENbI;

pa3BUTHE MOTHBALIMK K OOYUYEHHUIO, CIOCOOHOCTEl K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOEHHMsS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MTPOG IS ¥ HAMIPABICHHOCTH JAJIbHEHIIIEr0o 00y4YeHUSI.

Kypc HanpasiieH Ha pelieHue cleayronmx 3a1ad, 00eceurnBaronX peann3auio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMUU
obyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEILECTBAX, UX MPEBPALIECHUAX U MPAKTUYECKOM IPUMEHEHUH; OBJIAICHUE OHATHIHBIM
anmnaparoM U CHMBOJUYECKHUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX INPEBPAILECHUN HEOPraHHUYECKUX M



OpraHUYEeCKHUX BELIECTB KaK OCHOBbI MHOTHX SIBJIEHUM WBOM M HEXHUBOW MPUPOJBI;
yriIyOJIeHUE Pe/ICTaBIeHU 0 MaTepruaibHOM €IUHCTBE MUPA;

OBJIaJICHUE OCHOBAMU XUMHUYECKON IPAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KM3HEHHBIC CUTYallUU, CBS3aHHBIE C XHWMHEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIeCTBAMH, HMCIOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHAJIM3UPOBAaTh U IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJISIX COXPaHEHUS 3I0POBbsS U OKPYXKAIOIIEH CPE/ibl;

dbopMupoBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY pealbHO HaOIIOMaeMbIMU
XUMUYECKUMHU SIBJICHUSMH M NPOLECCAMH, IPOUCXOIAIIMMA B MUKPOMUPE, OOBSICHAThH
MPUYHHBI MHOTOOOPAa3usl BEIIECTB, 3aBUCHUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHUS, a
TaK)Xe 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NPUOOPETEHUE ONBITA MCIIOIB30BAHUS PA3IMYHBIX METOJOB M3YUYEHUS BEUIECTB,
HaOJIIONEHUSI 32 WX NPEBPAILICHUSAMH NPH NPOBEAECHUU HECIOXKHBIX XHUMHYECKUX
HKCIEPHUMEHTOB C UCIOJIB30BAaHUEM JIAOOPATOPHOTO 0OOPYAOBaHUSI U TPUOOPOB;

dbopMupoBaHUE TMPEACTABICHUNA O 3HAYCHUM XHUMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HIKOJIOIMUECKHUX MPOOIEM, B TOM YHCIIE B MPEIOTBPALLEHUN TEXHOTEHHBIX
Y SKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJANITAIIMU Y4eOHOI0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOJUMO CTPOMTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuasga 0OydarouuMUCS C
3I1P. bonblioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IIPU COXPaHEHUH OoO1Iero 6a3oBOro ypoBHS.
OH [OJKEH MO COJIEepKaHUI0 U 00beMYy OBbITh aJaNTUPOBAHHBIM JJIi OOYYAIOIIMXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMU 00pa3oBaTelbHBIMU TOTpeOHOCTIMU. CreayeT
o0JieryuTh OBJNaJeHUe MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOMN
B MPUMEHEHUU 3HAHUUN C UCIOJIb30BAHHEM NPUEMOB AJITOPUTMU3ALUUA U BHU3YaJbHBIX
orop, o0y4eHus CTPYKTypHUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI Y4EOHOro MmaTepuaja MMeEeT
ornopa Ha MEXIIPEAMETHBIE CBSI3M BOIPOCOB, U3Y4Ya€MbIX B JAHHOM KypcCe, C TaKUMH
yueOHbIMU TpenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepuall C pPa3HbIX TOYEK 3pEHUs,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JYYIIEeMY OCMBICICHHIO, O0jee TPOYHOMY
3aKPEIUICHUIO TTOJyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUM.

[Ipy moAroToBKEe K ypoKaM y4YUTEIb JOJDKEH MPEeycMOTpeTh (GOpPMHUPOBAHUE Y
oOy4Jaroniuxcst yMEHui aHalIu3upoBaTh, CPAaBHUBATh, 0000IIaTh U3yYyaeMbIil MaTepual,
IJIAaHUPOBATH MPEACTOSUIYI0 pPaboTy, OCYLIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3a TMPaBUJIBHOCTBIO pPeueBOro OGOPMIICHUS BbICKA3bIBAHUI
obyuatommmxcs ¢ 311P.

B cBsi3u ¢ 0COOEGHHOCTAMU TOBENEHUSN NeATeIbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOXNKAMIIKUKA  KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH 0€30MAaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.



IIpumepHble BHABI AesATeabHOCTH oOy4yawimuxcs ¢ 3IIP, o0yciioBiieHHBbIE
0co0bIMH 00pa30BaTEJILHBIMM MOTPEOHOCTAMH M 00ecTeYnBAIONIHE OCMbICJIEHHOE
OCBOEHHE CO/Iep:KaHNU 00pa30BaHus 1O NpeaMeTy « XHUMHUD»

Conepxxanue BUAOB aAedTenbHOocTH oOywatoumxcs c¢ 3IIP Ha ypokax Xumuum
OTIpe/IEIsAETCS UX OCOOBIMU 0O0pa30BaTENbHBIMU MOTpeOHOCTAMHU. [loMuUMO MIMPOKO
ucnoabzyembix B @OIl OO0 o6mmx g BceX 00y4aroIMXCs BHJIOB JESTEIBHOCTH
ClIeyeT YCWIMTh BHJIbl JEATEIbHOCTH, CleUu(UYHbIE U1l JAHHOW KaTeropuu
oOyuaromuxcsi, uisi 00ecTieYeHIs] OCMBICIIEHHOTO OCBOCHMSI COACPKAHMS 00pa30BaHUsA
M0 TMPEAMETY: YCUJIEHHE MNPEAMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTUBH3aLUUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX pPa3IHMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yalbHOW OMOPHI (TUIAHBI,
oOpa3ibl, CXeMbl, 1a0JOHBI, ONOPHBIE Ta0IUIBI). g pa3BuTHs y oOyyatomuxcs ¢ 3[1P
YMEHHs JeNaTh BbIBOJABI, (OPMUPOBAHMUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHMS
HEOOXOMMO HCIIONb30BaTh OMOpPHbIE cioBa M Kiumie. Ocoboe BHHUMaHUE CIEIyeT
yIEIUTh OOYYEHHIO CTPYKTYPUPOBAaHHIO MaTephaya: COCTABIEHUE PUCYHOUHBIX U
BEpOANBHBIX CXEM, COCTaBJieHHME TaOJiMll, COCTAaBJIIEHUE KJIACCU(PHUKALUU C
0003HAaYEHHBIMU OCHOBAHUSAMHU JJIsl KJIacCU(UKALMM M HAINOJHEHUE UX MpUMEpaMu U
Ap.

[IpumepHas TemaTH4ecKass U TEPMHHOJOTMYECKas JieKkcuka coorsercTByeT DOII
000.

Jns obywaromuxcss ¢ 3IIP cyniecTBEHHBIMHU SIBISIOTCS MPUEMBI PadOTHI C
JEKCHUYECKUM MaTepuajgoM 1o mnpeaMmery. [lpoBonurca crneuuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBAapb OOYyYarOUIUMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yalbHas
MOJJIEPKKa, AJITOPUTMBI pa0OTHI C OMPEEICHUEM, OTOPHBIE CXEMBI JIJISl aKTyaJln3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4EOHBIM MpeAMeT «XHUMHUs BXOJHUT B
npeaIMeTHyo obnacte «EcTecTBEeHHOHayuHbIE MPEIMEThD U SIBISETCS 00s3aTeNIbHBIM
TUTSL U3YYEHHS.

VY4eOHbIM MIaHOM Ha €€ W3ydeHHe OTBeAeHO 136 ydyeOHbIX yacoB — Mo 2 4 B
HeJero B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npezactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByer PDOI'OC OO0, pa3paboTaHO C y4EeTOM
@denepanbHOl  OCHOBHOW  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOIIEro
oOpa3zoBaHusl 1O Yy4yeOHOMY TMpeaMeTy «XuMHUs», CcooTBeTcTByeT DenepaibHOn
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHOM NPOrpaMMe OCHOBHOTO  OOUIEro
o0Opa3oBaHMs 00YHAIOMINXCS C 33ACPHKKOIM ICUXUUYECKOTO Pa3BUTHSI.

COHEPXAHUE YUEBHOI'O [TPEAMETA «XUMMWA»



COHEPXAHUE OBYUEHNA B 8 KITACCE

[lepBoHavalIbHbIE XUMUYECKUE TTOHSITHUS

[Ipenmer xumuu. *Pomb XxumMuum B KHU3HU  4eloBeka.® Tema wu
BelecTBa. Pr3nUecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB. * XUMHSI B
cucreme Hayk.*Uwucteie BemectBa U cMecu. CriocoOnl pazgeneHusi cmece. [IpaBuiia
6e3o0macHOro oOpalieHus ¢ BEeleCTBaMH U JIabopaTopHbIM 00opynoBanueM. *[lonsTHe
0 METOJIax MO3HAHUS B XUMUU. ™

ATOMBI U MOJEKYJIbl. XUMHUECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHast Macca. [IpocThie U clioxkHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKkoH
IIOCTOSIHCTBA COCTaBa BeleCcTB. *OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 1oJis
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

@u3nuecKkue W XUMHUYECKHE SBJICHUA. XUMHU4YecKass peakuusa. [IpuszHaku
XUMHYECKUX pEaKlMil. YPaBHEHHUS] XUMUYECKUX PEAKUIUNA. 3aKOH COXPAHECHHSI MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX peakiuil  (COequHEHUs, pPa3JIoKEHUs,
3aMeIeHus, OOMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM M MpUEMaMH OOpallleHUs C J1a0OpaTOPHBIM O0OPYIOBAHUEM;
M3y4YeHUE U OMNHCaHWE (PU3NYECKUX CBOMCTB OOpa3IlOB HEOPIaHUYECKUX BEIIECCTB;
HaOmoieHne pu3nyecKux (IJIaBICHUE BOCKA, TASTHHUE JIb/IA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCIOTOM) SIBJICHWM, HAONIOACHUE W OIHMCAHHE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuii (pa3iioKeHHe caxapa, B3auMOJCHUCTBUE
CEpHOM KHUCJIOTHI C XJOpHIOM Oapusi, pasnoxkenue ruapokcuaa memu (II) mpum
HarpeBaHUM, B3aUMOJCHCTBIE Jkele3a ¢ pactBopoM cos Meau (I1));u3ydenue cnoco6oB
paszzneneHus cMecel (C MOMOIIbI0 MaruuTa, (GUIbTPOBaHUE, BHITIAPUBAHUE, TUCTHILISAIMS,
xpomatorpadusi), TpoBEACHUE OUYMCTKA TMOBAPEHHOW COJIM; HAOIIOJEHUE U OMKCAHUE
pEe3yNbTAaTOB TNPOBEACHHS OMbITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl;
co37laHue MojieJiel MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Baxxnenmme nmpeacTaBUTEN HEOPTaHUYECKUX BEILECTB

Bosgyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoa — 3J€MEHT W MPOCTOE
BelecTBo. Haxoxaenue kucnoposia B mpupoze, pu3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CocoObl MOJIyYeHHUs] KUCIOpOoaa B
nabopatopur *u mpombIuIeHHOCTH. *[Ipumenenue kucnopona. [lonstue 06 oxcumax.
Kpyrosopot kucinopona B nmpupoje. *O30H — ajtoTpornHasi MOAU(PHUKAIUS KUCIOPOa.

TennoBo# 3pPexT XuMHUUIECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHHUS, IK30-
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3yXa, yCHIICHHUE
MapHUKOBOTO A (dekTa, pa3pylieHrue 030HOBOTO CIOA.*

Bonxopox — aneMeHT M mpocToe BemiecTBo. HaxoxxaeHue Bomopona B IPUPOJE,
(br3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOJCHCTBUS C HEMETATIAMHU U
OKCHJIAMU METAJIOB), NMpPUMEHEHHEe, *crnocoOwl nonyyeHus. *IloHsTue o kucimoTax u
COJISIX.



KonnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MosipHbIii
00BEM razoB. PacueTsl mo xumudeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJSPHON MacChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMHUYECKUM YPABHEHUSIM.

*®duznueckne cBoiicTBa BoAbl.*Boaa. Ee cocTta, ctpoeHue u mMoJiekyisl. *Boja
KaKk pacTtBopuTenb.*PacTBoppl. *IloHATHE O HaCBHILIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelleCcTB B Boje.* Pacuer maccoBoil nommu
BEIlIECTBA B pacTBope (MpoIleHTHAs KOHLEHTpaius). MaccoBas 1oJisl BelllecTBa B
pactBope. *XUMHYECKHE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (IV) peaknuu ¢ MetajuiaMH, KUCIOTHBIMAU M OCHOBHBIMH
okcugamu). [lonsiTre 00 ocHOBaHUSIX. PoJib pacTBOPOB B MPUPOJIEC U B )KU3HU YEIOBEKA.
Kpyrosopotr Boabl B mpupoje.*3arpsisHeHre OpUpPOAHBIX Boja. OxpaHa W OYMCTKA
MIPUPOJIHBIX BOJI.

Baxmneiiimme  kiaccel — HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
HEOpraHWYecKux coeauHeHud. OKCHUIbL: CcOCTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuga azota (II)), Homenknarypa.**[lonydeHue* MXUMHUYECKHE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBUEe C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBaHUW: WIEIOYM U HEPACTBOPUMBIE OCHOBaHUsA. HoOMeHKIaTypa OCHOBaHUH.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETaJJIOB, KUCJIOTaMH, cojiaMu). *[lomydyeHne ocHOBaHUM. *

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMHU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpEe COJITHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.* Psa
aktuBHoctu MetaiioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKIATypa COJIEeH,
*CcrmocoObl MOJIydeHUs*, B3aUMOJICUCTBUE COJIEH ¢ MeTajllaMH, KUCJIOTaMH, IeJioyaMu
U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 ambOTEpHBIX TUAPOKCHAAX (HA MpUMepe IUHKaW *aatoMUHUSY)!
*XUMUYECKHE CBOMCTBA (B3aUMOJICMCTBUE C KUCIOTAMH U LIEI0YaMU, PA3JIOKEHUE TTPU
HarpeBaHuM) U NojiyueHue.*

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE ONPEACICHUE COACPKAHUS KUCIOPOIa
B BO3/IyX€; MOJIydYEeHHE U U3yUYCHHUE CBOMCTB KUCIIOPO/1a; HAOII0ICHUE B3aUMOJICUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBUSI BOBHUKHOBEHHMS U MPEKpaIlleHHs TopeHus (Toxapa);
O3HAaKOMJIEHUE C 00pa3liaMi OKCHIOB U OMMCAHUE WX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOWCTB BOJIOpoJia (TOpeHue); HaOII0IeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JIOJIEM pPacTBOPEHHOIO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIbI C MeTaJUIaMHu (HATpUEeM M KaJibIlueM) (BO3MOKHO
HCIIOJB30BaHUE BUJIEOMATEPUAIIOB); OINPENCICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOIIbI0  MHIUKATOPOB; HCCIENOBaHHE OOpa3loB HEOPraHWYECKHX BEIIECTB
Pa3TUYHBIX KJIACCOB; HAONIOJCHUE W3MEHEHUS OKPACKW HHIAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoYeil; u3yueHue B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
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KHUCJIOTBI, KACJIOT C METAJUIAMH, PEAKIIMN HEUTPAIU3ALMY; TTIOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajjla JIPyrdM M3 pacTBOpa COJIM; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMe «BaXHEWIne KIacChl HEOPraHUYEeCKHUX
COEIMHEHU.

Ilepuonnueckuit 3akoH u llepuoauueckas cucrema XuMH4eCcKkux 3semMeHToB J1. 1.
MenneneeBa. CTpoeHue aToOMOB. XUMHUYECKas! CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[lepBbie TOMBITKYN KJIacCH(PUKAINA XUMHIECKUX 3JIeMEeHTOB. [loHATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILEIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJlOTCHBbI,
WHEPTHBIE Ta3bl). *DJIEeMEHTBl, KOTOpbIe 00pa3yloT aM{QOoTepHbIE OKCHIB U
TUAPOKCUIBI. *

[lepnognuecknii 3akoH. llepmoanueckas cHcTEMa XHMHYECKHX DJIEMEHTOB
. . Menneneena. KopoTkonepuoanas 151 * IIMHHONIEPUOAHAS ¥ POPMBI
ITepuonnueckoit cucreMbl xumudeckux sneMeHToB [[. 1. MenneneeBa. Ilepuonst u
rpynmnbl. OU3HYECKUNA CMBICT TOPSIAKOBOIO HOMEpa, HOMEPOB NEPUOAA W TPYHIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep.*M3oronsl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cuctrembl J[. I. MeHnneneeBa. XapakTepUCTMKAa XHUMHUYECKOrO »JJIEMEHTAa IO €ro
nonoxenuto B [leprnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB AJIEMEHTOB MAJIbIX MEPHUOJIOB U TJIaBHBIX
MOATPYII, B 3aBUCMMOCTU OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
[Tepuomuueckoro 3akoHa u Ilepuoandeckod CHUCTEMBbI XUMUUYECKUX DJIEMEHTOB IS
pa3BuTHsA Hayku U npakTuku. J[. 1. MeHnneneeB — yu€Hbli U rpaxaanuH. *

Xumuyeckass cBsi3b. KoBajeHTHas (MojsipHas W HEMOJspHAas)  CBS3b.
*IeKTPOOTPULIATETLHOCTh AaTOMOB XUMHUYECKUX 2JIEMEHTOB.* MlOHHAs CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCIICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUN OKCHEPUMEHT: H3y4YeHHue oO0pa3loB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMU KHUCJIOT U LIEIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanmnszanuss MeXNpeaMETHBIX CBA3€H IpU HM3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUM, SBISIOLIMXCSI CUCTEMHBIMU JUISL OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO1ue ecTecTBEHHO-HAyYHblE€ MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHs,
3aKOH, aHaJIN3, CUHTE3, KJacCupUKals, TEPUOAUIHOCTb, HAOIIO/IEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepus, aToM, IEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIMI, U30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUW 3apsii, BEIIECTBO, TeI0, OOBEM,

10



arperaTHOE COCTOSIHME BEIIECTBA, ra3, (pu3ndecKrue BETWYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMOC, TJTaHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJHBIC PECYPCHI.

COILEP KXAHUE OBYYEHUAA B 9 KITACCE

BemiecTBo u XuMuyeckasi peakius

[lepuonnueckuii 3akoH. Ilepuogmueckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. I. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIUS, KaJIbLKA U UX COCIUHECHHUI B
COOTBETCTBUH C IOJIOXKECHUEM DJIEMEHTOB B [leproaudeckon cucTeMe U CTPOCHUEM HX
aTOMOB.

Crtpoenue BemecTBa: BHUAbl XUMHUYECKOW CBS3U. THNBI KPUCTALIMYECKHUX
PEETOK, *3aBUCHUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKA U BUAA
XUMHYECKOU CBS3U.*

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEMIECTB (MEXIYyHAPOAHAS U
TpUBHAJbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCIUHEHUM, TCHETUUECKAs CBSI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEAKIUNA MO Pa3IMYHbIM MpU3HaKaM (110 YHUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKLIUU BELIECTB, O TEMJIOBOMY 3P (EKTy, O U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKUX DOJIEMEHTOB, *M0 00paTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- W DJHIOTEPMHUYECKHE peakiuu. *TepMoXuMHuuecKue
ypaBHEHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYeCcKOWl peakuuu. [loHstue 00 0OpaTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peakiusx. [[OHSTHE O TOMOrE€HHBIX M Te€TePOreHHBIX
peakuusx. [loHaTre 0 xumMuueckom paBHOBecHHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSL.
@akTOpBhl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKUUU U MOJOKEHUE XUMHYECKOTO
paBHOBecHs. ™

OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUH C UCTIOIb30BAHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust 3AEKTPOIUTUYECKON NUCCOLMAIMU. DIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OJNIEKTPOJIUTBI M HEINEKTPONHThl. KaTHOHBI, aHMOHBL. *MeXaHu3M JUCCOLHUALINU
BEIIECTB C Pa3JIMYHBIMUA BHJAAMH XUMHYECKOW CBs3u. lloHatne o crenenu
nucconranyu. * CHIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peaknium moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 0
KoHIa. ITonHbIe U COKpalIEHHbIE HOHHBIE YPABHEHUSA peakUuui. XUMHUYECKUE CBOKCTBA
KHCJIOT, OCHOBAaHMM U cCoOJiei B CBET€ NPEACTaBICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadyeCcTBEHHBIE pEAKIMM HAa KATHOHBI W AHUOHBI:
XJIOpUa-, OpoMuI-, HOAUA-, CyibdaT-, kKapOoHaAT-, cHIMKAT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMSI, MAarHWsl, KaJblUs, aJIOMUHMS, Keheza (2+) u
(3+), menu (2+), UMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpaX.
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XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISMHU KPUCTALUIMYECKUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpaduTa U ajiMasa),
CIIOXHBIX BENIECTB (XJIOpUJA HATpHsl); HUCCICJOBAaHHE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOM peakluu OT BO3ACHCTBHUS pPa3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOIMAIIMKA KUCIIOT, MIEIOUYeH U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJICOMATEPUATIOB); TMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TMPU3HAKA MPOTEKAHUS PEaklMi HMOHHOTO oOMeHa (oOpa3oBaHue
0CaJIKa, BBIICJICHHUE raza, 00Opa30BaHHUE BOJIb); ONBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakUMil  (TOpeHue, peakuuud pas3iiokKeHUs,
COEIMHEHHUS); PAclO3HaBaHWE HEOPIaHMYECKUX BEUIECTB C MOMOIIBIO KaYE€CTBEHHBIX
peaKlMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HewMmeramibl 1 ux coequHeHus

OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOECHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHue u (uU3NYECKUE CBOICTBA MPOCTHIX
BELIECTB — TaJOreHoB. XUMHUYECKUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCIHCTBHUE C
MeTaljlaMi, HEMeTallaMd — BOJAOPOJOM U  KHUCIOPOAOM, *mieroyamu’™).
Xnoposogopo. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, *NOIydeHHe™, IpUMEHEHHE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKa.® BaxkHel1me XJopuabl U
UX HAXO0XKJICHHE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPO/Ia U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUSI.

Crpoenre W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpHI.
AnnoTponHble MOIM(HUKAIMK KUCIOpOAAa U Cepbl. XUMUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHe *C HeMmMeTalulaMu™ — BOJAOPOJAOM U KHCJIOPOJOM, METaJllIaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOW U CepHOM Kucinoramu).* CepoBOAOPOMA: CTPOECHHE,
¢u3znueckue U XUMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJbHBIE CBOMCTBA).
Oxcupl cepbl Kak MPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucjaoTa: Gpuandeckue
U XUMHUYecKue cBoucTBa (o0mme u crnenuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. * XUMUYECKUE peaKklnu,
JeXalue B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequaeHui B npupoe. [Ipumenenue cepol U €€ COeIMHEHNM B
ObITYy W B TNPOMBIIUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHE OKpPYKAIOIIEH Cpesbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arPSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OOmast xapakTepucTuka »3yieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aToMOB a3oTa u (pocdopa, xapakTepHble CTEIIEHU OKUCICHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3MYECKHMe U XHUMHUYECKHE CBONCTBaA
(B3aMMOJEHCTBHE C METaJUIlaMd M HEMETaulaMH - KHUCJIOPOJAOM M  BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(oKHCcneHne, OCHOBHBIE CBOWMCTBAa BOJHOTO pPAcTBOpa), *MOJlydeHHUE™ M NpHUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (PHU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pasjoKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THas KuCIOTa, €€ (U3MUecKHe U XUMHUYECKHe CBOMCTBa (00mue u
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cnenuduueckue), *nomydenue.*Hutpatsl (pasnokeHue). A30THUCTas  KHUCIOTA.
Hcnonb3oBaHne HUTPATOB W COJEH aMMOHHMSI B Kaue€CTBE MHHEPAJbHBIX YIO0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JI0K]TH, 3arpsi3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).*

docdop, *ammorponHsie Moaudukanuu ¢Gocdopa,* hpuzndeckue U XUMHUECCKUE
CBOMCTBa (B3aUMOJCHCTBUE C MeETaJJITaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
dusznueckue M XUMHUYECKHE CBOWCTBA, *monydenue.**[loHsTHE O MHHEpaATbHBIX
ynoOpenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucTuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUs. BaneHTHOCTh W XapakTepHbIE CTENEHH OKHCIICHHS aTOMOB YIlepoja u
KpemHus. Pactipoctpanenue yriaepoaa B Ipupoje, XapaKTepHbIE CTETICHU OKUCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, amMas), (U3HYECKHE U
XUMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB (B3aMMOJCICTBHE C  MeTajlaMH,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAaHHBIMU a30THOM M CepHOW KucioTamu)*. AncopOuus.
Kpyrosopot yriepoaa B npupoae. OKcuabl yriepoaa, ux (pu3nyecKue U XUMUYECKHE
CBOMCTBa, IIOJyu€HUE U MPUMEHEHHe, JCICTBME Ha OpraHU3M  YeJIOBEKa.
*DJKonoruyeckue MpodJeMbl, CBs3aHHbIE ¢ okcuaoM yraepoxa(lV); rumotesa
rJ100aJpHOTO MOTEIUICHUS KJIMMaTta; MapHUKOBBIA 3¢ dekT.* YrompHas kuciaora u eé
colu, MX  (u3Mueckue M XMMHUYECKHE  CBOMCTBa, *nomyueHue U
npuMeHeHue. *KauecTBeHHas peakiys Ha KapOoHaT-uoHkI. Vcnonb30BaHne kapOOHATOB
B OBITY, MEAUIIMHE, POMBIIIJIEHHOCTH U CETLCKOM XO0351CTBE.

OOmue mpenctaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHMS] OPraHUYECKHX
COCIMHEHHUI yriepoja (Ha mpuMepe MeTaHa, HTHIIEHA, dTaHOJIa, YKCYCHON KHUCIOTHI.
*Ux coctaB W XuMuyeckoe cTpoeHme. Kimaccudukarmss opraHMYecKHX BemecTB.™
[TonsiTne 0 OMONOTMYECKH Ba)KHBIX BEIECTBAX: JKUpPax, OeNmKax, yrieBoJax — M HUX
POJIM B KM3HU yeloBeka. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEINHEHNI. *

Kpemnuii, ero ¢usnyeckue W XHUMHYCCKHE CBOWCTBAa (Ha IIpUMeEpe
B3aUMOJICUCTBUS c MeTaJUIaMU 5 HEMETaJIJIaMH ), *moyueHue™
unpuMmenenue. *CoequHeHusl KpeMHus: B npupoze. OO1iue npeacTaBieHuss 00 OKcuie
kpemuusi(IV) u xpemuueBod kuciore. Cunukarbl, (QU3UYECKHE €M XUMHUYECKUE
CBOMCTBA, MOJyY€HUE M MPUMEHEHHE B OBITY, MPOMBIIIJICHHOCTH (B MEIUIIMHCKOM,
ANIEKTPOHHOM, CTPOUTENBbHOW W JAp.). Baxuelmme CTpOUTENbHbIE MaTEpHAIIbI:
KepamMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGnembl 6Ge30macHOro
MCTIOJIb30BaHUs CTPOUTEIHHBIX MAaTEPHAIOB B TOBCETHEBHOM KU3HM. *

XUMUYECKUH OSKCIEPUMEHT: H3yuyeHHE OO0pas3lOB HEOPTaHWYECKUX BEIICCTB,
CBOWCTB COJISHOM KHCIIOTHI; TIPOBEJCHNE KaUYECTBEHHBIX PEAKIMi Ha XJIOPHU-UOHBI U
HAONIIO/IEHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouiue (U3NYecKue u
XUMHUYECKHE CBOICTBA TrajOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEPHAJIOB); O3HAaKOMJICHHE ¢ O0Opa3namMu  XJIOPUAOB  (TaJOTe€HUJOB);
O3HaKOMJIEHHE C oOpasliaMu cepbl U €€ COCTUHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJICOMATEpHUANOB); HaOIOJEeHUE Ipoliecca OOYyriIMBaHUS caxapa MOJ JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOThI; M3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON
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CEPHOM KUCIIOTHI, TPOBEJACHUE KAUeCTBEHHOM pPeakiuy Ha CyJb(aT-uoH U HaOIOACHUE
pu3HaKa e€ MpOoTeKaHUs; O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, ocdopa
U UX COCAUHEHMH (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHAJIOB), 00pa3iaMu a30THBIX
U pochopHBIX yI0O0peHUH; MOJydYeHUEe aMMHaKa U U3yUYeHHUE €r0 CBOMCTB; MPOBEACHNE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (PocdaT-uOH U HM3yUYCHHE MPHU3HAKOB HUX
MPOTEKaHMS, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEJAbIO
(BO3MO’KHO HCIIOJIb30BaHHE BUEOMATEPUAIIOB); U3yUCHUE MOJEIeH KPUCTALTMICCKUX
peméToK anmMasa, rpaduTa; O3HAKOMJICHHWE C IMPOIECCOM aacopOIHUu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MNPOTUBOras3a; MOJYUYECHUE
YIJIEKUCIIOTO ra3a U M3YyYEHUE €ro CBOMCTB; MPOBEICHUE KAUECTBEHHBIX PEAKIIMN Ha
KapOOHAT- M CUJIMKAT-WOHBI M U3YYCHUE MPU3HAKOB WX MPOTECKAHUS; 03HAKOMJICHUE C
NPOAYKIUEN CHIIMKATHOM MPOMBIIIJICHHOCTH; PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 110
TeMme «BaxHenme HeMeTaJUIbl M UX COCIUHCHU.

MeTtaibl 1 UX COEUHEHUS

OO6mras XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux  nonoxeHus B llepmogumueckoil  cuctemMe  XUMHUYECKHX  3JIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaIUIoB. MeTtannnyeckas CBsI3b U
METAJNIMYECKAs] KPUCTAILNINYECKAs] PEIIETKA. DJIEKTPOXUMHUYECKUI psll HaNpsHKEHUM
MeTaioB. Du3nueckue U XUMHUYECKHE CBOMCTBa METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJIOM, KUCTOTaMu). *OO1ue crnocoosl nojydyeHus: MmetayioB. [lonstue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb,
YyTyH, AOPATIOMHUHMI, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH . *

[[lenounble MeTayuibl: MOJOKEHUE B lleprogmyeckod cHCTEME XUMHUYECKHX
anementoB J[. M. MenneneeBa; crpoeHne aromoB.  HaxoxkaeHuwe B mHpupone.
duznyueckre M XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpuss U Kanus). OKCUAbl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHne mea0uHbIX METAIIOB U X COCTUHEHMUIA.

[Ilenouyno3emenbHbIE METaJIbI MarHum u KaJIbLIHN: IIOJIOYKEHUE
B [leproanueckoi cucreme XuMHYECKuX 31eMeHToB [. M. MeHnaeneeBa; cTpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. PU3MYEeCKUe M XUMHUUYECKHME CBOMCTBA MAarHus H
Kanblus. BaxkHeimme coequHeHus: Kanblus (OKCUI, TUIPOKCUA, conr). *XKécTtkocThb
BOJIbI M CTIOCOOBI €€ ycTpaHeHHs. *

AmomuHuii: nonoxenue B Ilepuoguyeckoil cucTeMe XWMHYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTPOEHHE aroma; HaXOXKJIeHHEe B Impupone. Duszndeckue u
XUMUYECKHME CBOMCTBA allOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUJA U THAPOKCHIA
ATIOMHUHUSL.

Kene3o: mnonoxenne B Ilepuognyeckoil CUCTEME XHWMHYECKHX DJIEMEHTOB
JI. 1. MenaeneeBa; CTpoeHME aroMa; HaxoxaeHue B npupone. Duszuueckue u
XMMHUYECKHE CBOMCTBA jKelie3a (B3aMMOACHCTBUE C METAJNIaMU, KUCIOTAMHU U COJISIMH).
Oxkcupapl, runpokcunbl u comu xkene3a(ll) wm xeneza(Ill): cocraB, cBolicTBa u
*ronmyyenue.*

XUMHYECKUI 3KCIIEPUMEHT: O3HAKOMJICHHE ¢ Oo0pasllaMi METaUIOB U CIUIABOB,
X (PU3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
MCIIOJIb30BaHNE BUEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUAA KAIbLIUA U
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HAaTpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB); WCCIICTOBAHUE
CBOMCTB JKECTKOW BOJBI; TMpoIlecca TOpPEHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIUi Ha
WMOHBI (MarHus, KajbliMs, adroMuHMs, IuHKa, skene3a(ll) u kemesza(lll), memu(Il));
HaAO0JII0/ICHUE U ONKMCAaHUE TPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HaTpUsl, Kalus U
KanblKsg (BO3MOXHO HCIIOJIB30BAaHUE BUJCOMATEPUATIOB); HCCIIeOBaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHUE DKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme MeTasibl U UX COEAUHECHUSD).

XuMUS U OKpYyXKarolas cpena

*HoBbple mMaTepualibl U TEXHOJOTWHU. BeliecTBa m mMarepualbl B MMOBCEIHEBHOM
KU3HU 4YelioBeKa. XUMHS U 300pOBbe. be3omacHoe HCIoNb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. I[lepBas moMomp nOpu XUMHUYECKHX OXKOrax
1 oTpaByicHUAIX. OCHOBBI SKOJIOTUYECKON IPaMOTHOCTH. *

*XuUMHUUECKOe 3arpsi3HEHHUE OKpY’Karoller cpeasl (MpenesbHas JOMyCcTHMas
koHreHTparus BemectB — [1J1K). Ponas xumMuu B pelieHu# 3K0I0rHYecKuX mpooiaem. *

*[IpupoaHbIe HCTOYHUKHU YTJICBOAOPOJOB (yrojb, MPUPOAHBIA Ta3, HE(PTh),
MPOAYKTHI UX MepepadOTKHU, UX POJIb B OBITY U MPOMBIIIUICHHOCTH. *

XUMHUYECKUI IKCIEPUMEHT: M3y4YeHHE 00pa3lioB MaTeprajoB (CTEKJIO, CIUIABBI
METaJIOB, TOJIMMEPHbIE MaTepUaJIbl). ™

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnpeaMETHBIX CBA3€H IIpM M3YYEHHMM XHMHU B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUM, SBJISIOLIMXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHblE IOHATHSA: HAay4dHBIM (akT, THUIOTEe3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQPEeKT, TEeXHOIOTHs,
MaTepHuabl.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIINJ, U30TOIIbI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUECKUN 3apsl, MPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaNIMUECKas pelETKa, CIUIaBbl, (U3NYECKue
BEJIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocunTe3, AbixaHue, Ouocdepa, H3KOCUCTEMA, MHUHEpAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOIbI, IMOJE3HBIC
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA
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B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3[IP ydyeGHoro mpeamera
«X¥UMHSD» JOJDKHBI COBHAAaTh ¢ pe3yiapTaTamMu PenepasibHONl pabouell mporpaMMel
OCHOBHOT0 00111er0 00pa3oBanus. Hanbosnee 3HauMMbIMU SBISIFOTCS:

JIMYHOCTHBLIE PE3VYJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  IPOTPaMMbl  OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JIOCTUTAIOTCA B XOJe OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
BOCIIUTATEIIbHON JIESITEIIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMA U JyYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, [PUHATBIMU B
oOlllecTBE TMpaBWJIaMM W HOPMaMU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolleccam
CaMOTMO3HAHUSs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yUYaIOIIHUXCS.

JInuHocTHBIE pe3yJIbTaThl OTPaXkaroT TOTOBHOCTH oOyyJaronmxcs
PYKOBOJCTBOBATHCSI CUCTEMOM ITO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMU U PACIIUPEHUE
OIIBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOrO BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIECHHSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPHUYECKOMY M
HAy4YHOMY HAaCIEIWI0, ITOHMMAaHMUS 3HAYEHHd XUMHUYECKOWM HAyKM B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HMHPOpMaLUend o
MEPENOBBIX JOCTUAKEHHUSX W OTKPBITUAX MHPOBOM UM OTEUYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEJICTABJICHUS] O COLMAIBHBIX HOpPMax W IMPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOW M JAPYTUX BUIAX NEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUU y4EOHBIX,
[TIO3HABATENIbHBIX 337a4, BBINOJHEHUM XHWMHYECKUX OJKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHUMAHHMIO W B3aMMOIIOMOILM B IpoLEecce
ATOM y4eOHOW JEesATEeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U TMOCTYIKH
CBOMX TOBAPHILEU C MO3UIMM HPABCTBEHHBIX W NMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUIA MMOCTYNKOB;

3) LEHHOCTH HAYYHOTO O3HAHUSL:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE W XHWMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIAIOIIUX OCHOBY
JUTsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBlIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IIPUPOABI, B3aUMOCBA3X YEJIOBEKA C IIPUPOIHON CPEOH, O
POJIM XMMHH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[03HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX HAa IOJIYYEHHE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOUMBIX ISl O0BSICHEHNST HAOII0aEMBIX TIPOIIECCOB U SBJICHU;

MO3HABaTENbHON, MH()OPMAIIMOHHOW W YMUTATENIbCKOW KYJIBTYpPhl, B TOM YHCIIC
HABBIKOB CAMOCTOATEIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIMTEPATYpPOH,
JTOCTYIHBIMH TEXHUYECKUMH CPEICTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O W TIO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHHUS B AaJIbHEUIIEM;
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4) popmupoBaHUS KyIbTYpHI 310POBbS:

OCO3HAHHUS LIEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 370pPOBBIO,
YCTAaHOBKHU Ha 3/I0POBBINA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HEMPUSITHUS BPEIHBIX
OpUBBIUEK (YHOTpEOJICHHUS aJIKOTOJil, HApKOTUKOB, KypeHHs), HEOO0XOJUMOCTH
coOIo/IeHUs MpaBuil 0€30MacHOCTU MPH OOpAIllleHUH ¢ XMMUYECKMMHU BEIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyZI0BOTO BOCITUTAHUSL:

UHTEpeca K MPAKTHUECKOMY H3YYCHHIO MpOodeccHil U TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYAIBHON
TPAEKTOPUHM MPOAODKEHUS OOpa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUTHON
MPO(ECCUOHAIBHON JIEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
a/JIalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€JIECOO0OPA3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CyLIECTBOBAHMsI, IOHUMaHUs [IEHHOCTH 3J0POBOrO U 0€301acHOro
oOpa3a KHU3HH, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
IICUXUYECKOMY 370pPOBbI0, OCO3HAHUsI LIEHHOCTU COOJIIOJIEHUS MpaBUi OE30MacCHOTO
MOBE/ICHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaLUSIX, YITPOXKAIOIIUX 3I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, IOJyYaeMble MNpPU HU3YYCHUM XUMUH, IS
peleHns 3a/1a4d, CBSA3AHHBIX C OKPYKAOLIEH NPUPOAHON CPENOM, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpPhl, OCO3HAaHHUS TJIOOAIBHOIO XapakTepa 3SKOJOTUYECKHX
po0JIeM U MyTeW WX pelIeHUs MOCPEICTBOM METO/I0B XUMUU;

HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLUAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOEHHUS O0O0pa30BaTENIbHOM MPOrpaMMbl 1O
XUMHUU OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEIbHBIMU JACHCTBUSIMU, B TOM
YHCIIC:

1) 0a30BBIC TOrHYECKHUE JCHCTBU:

BBISIBJIATH IPUYMHBI U CJICICTBUS TPOCTHIX XUMUUYECKHUX SBJICHUM;

OCYIIECTBIISATh CPABHEHHE, KIIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB IO 3aIaHHBIM
OCHOBAHUSIM U KPUTEPHUSIM JJI YKa3aHHBIX JIOTUYECKUX OIEpalnii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TOCJIE€  MNPEeABAPUTEIBLHOIO  aHaIU3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUYNHHO-CJIEICTBEHHBIX CBSA3EH

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BLIBATh 3HAKU M CUMBOJIbI, MOJEIN U CXEMBbI
JUTSL peIIeHus1 y4eOHBIX U TTO3HABATEIBHBIX 3a]1a4 C TTIOMOIIIBIO T1€/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB U HUX
ITOCJIE/ICTBHS,;

2) 0a30BbIC UCCICAOBATSILCKUE JCHCTBUS:

C MOMOIIBIO MeAarora MPoOBOJUTh XUMUYECKHUN OMBIT, HECJIO0XXHBIN YKCIIEPUMEHT,
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JUTSI YCTaHOBJIEHUSI OCOOCHHOCTEN 00bEeKTa M3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3EH
M 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;
C TIOMOINBIO TeIarora WIM CaMOCTOSTENbHO (OpMyIUpOBaTh 0000IIEHUS U
BBIBO/IBI 1O pE3yJIbTaTaM MIPOBECHHOTO HAOIIIOICHUS, OTIBITA,
3) pabota ¢ uHopMauei:
BBISBJIATh JAePUIUTE MHPOPMAIUH, NAaHHBIX, HEOOXOIAMMBIX MJIsi PEIICHUS
TIOCTaBIICHHOMN 3aJ1a4H;
npeoOpa3oBbIBaTh MH(POPMAILIMIO U3 OAHOTO BUAA B APYroi (Tabiuily B TEKCT
U 1p.);
UCKAaTh WK OTOMpaTh WH(POPMAIMIO WA JAaHHBIC W3 MUCTOYHHKOB C YUETOM
MpeJIOKEHHON yueOHOU 3a1auM U 3aJaHHBIX KPUTEPHEB.

OBnazieHue YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B IpyIme (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHbIE
TEKCThl C KCIOJIb30BAHHEM WIJUIFOCTPATUBHBIX MAaTEpPUAJIOB ISl BBICTYIUICHHUS TEpEN
ayAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHIWBUIYAIBHO W B TPYIE: HaXOAUTh 0OIIee
pelieHre W paspeniaTb KOHQIMKTHI HAa OCHOBE COTJIaCOBaHMS MO3UIMA W ydeTa
HUHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJaJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3AeiisiTh
OTBETCTBEHHOCTh U MPOSIBIISATh TOTOBHOCTH K MPEIOCTABJIICHUIO OTYETa TIEPET TPYMIIO.

OBnajieHre YHUBEPCATBHBIMU YUEOHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpMYJIHpPOBaTh Yy4yeOHYIO MPOOJIEMY, ONPENEsATh Ielb
y4eOHOM eI TeIbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJSl, CaMOOLIEHKH, TPUHATHS PEUIEHUW W
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3YyJbTaTaMHU, OCYILIECTBIISIThH
KOHTPOJb CBOEHM JEATENbHOCTH B MPOLECCE MOCTHKEHHUS PEe3yJbTara, OINPENEATh
CIOCOOBI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSAIOILIECHCS CUTYAIUEN;

JIaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MIpeJiarath MiaH €€ U3MEHEHUS;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH Yy4ueOHOU
3a7a4u;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIil pe3ysbTaT
NEATEeIbHOCTH, ONPEACNISITh TO3WTUBHBIE WM3MEHEHUS W HallpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €Er0O MHEHHUIO.

I[TPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOCHHUIO 00S3aTENbHOTO COJEPKAHMUS,
yCTaHOBJIEHHOTO JaHHOW DenepanbHON pabodeill mporpaMMOM, BBIICISIIOT: Hay4YHBIC
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3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckne s y4eOHOro mpeameTa
«XuMus», BUABL JEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBICHHUM MPUPOIBI,
NOHMMaHUEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM HAyKu Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYypbl U MPaKTUYECKOM
JESITEIPHOCTH 4YEJIOBEKa B YCIOBUSX COBPEMEHHOrO OOIIEeCTBa; MOHUMAaHUE MeCTa
XUMUHU CPEJIA JIPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM IMOHATUWHOIO almapaTa U CUMBOJIMYECKOTO SI3bIKa XUMHUU
IUIA COCTaBJICHUS (DOPMYJT HEOPTaHUYECKHUX BELIECTB, YPABHEHUI XUMHUUECKUX PEAKIIHiA
(c omopoil Ha aJIropuT™M Y4YeOHBIX [EUCTBUM); BIAJEHHE OCHOBAMH XHMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHANbHON) M YMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
y4eOHO-TI03HABATENBHBIX 33J1a4 C MOMOILIBIO YUYHUTENS; YMEHUE HCIOIb30BATh MOJAEIN
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB H MOJEKYJ IO aJIrOpuTMy C ONOpOH Ha
OIPENECIICHMUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHWI U YMEHUE C MOMOUIBIO YUUTEIS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWMI JJISI YCTAHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YYECHHBIM MATEpUAIOM W TPH MOJYYECHHH HOBBIX 3HAHWI, a TaKKe B IpoLEcce
BBITIOJIHEHMSI YYEOHBIX 3aJlaHuii U Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(popMaIuu, KOTopas BKIIOYAET:

BOKHEUIINE XUMUYECKHUE TIOHATHS: XUMUYECKUW D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSIpHAsh MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHbIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpemHss),
XUMUYECKas peaKlus, pPEeaKUuu COCAMHEHUS, PEaKUUU Pa3JIOKEHUs, pPEeaKIUuu
3aMelleHHs], peakuu 0OMeHa, TerIoBOM 3 (EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peakiuu, pacTBOp, MaccoBas J0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MaccoBas
JIOJIsI ¥ TIPOLICHTHAs! KOHLIEHTPAIIKs BEIIECTBA B PACTBOPE, PO aTOMA, SJICKTPUUECKUIMA
CJIOW aToMa, aTOMHasi OpOWTas b, PaguyC aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAS M HEMOJSPHAs KOBAJEHTHAs
CBSI3b, MOHHASA CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMUECKas peleTka (aToMHas,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJIUTHYECKAsT  JUCCOIMAIUS, pEaKkluu HOHHOTO  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIIMH, OKHUCIHUTEIb W  BOCCTAHOBHTEIb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUHu, KaTajau3aTtop, MpeAesbHO
nomyctuMmas konuentpauus (I[171K), koppo3ust MeTasioB, CIIaBbl;

OCHOBOITOJIArA0IIME 3aKOHbI XMMUU: 3aKOH COXpaHeHus Macchl, [leproanyeckuii
3akoH J[. 1. MeHieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPUSl DIECKTPOIUTUYECKOU
JTUCCOLMAIINY, a TaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHWS, B TOM UHCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETHUECKUX METOAAaX MCCIIECIOBAHUS BEILIECTB U U3YUYEHUS
XAMUYECKHUX PEaKIIN;
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MPEACTABICHUE O MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPULIATELHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 3eMeHTOB B Ilepuonuueckoit cucreme (B MalibIX MepuUofax M TIIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSICHATH CBSI3b MOJOKEHHUS
anemeHTa B llepuonnueckoil cUCTEME C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sjpa, 00Ilee YHUCIO SJIECKTPOHOB),
pacrpeeseHueM 3JIEKTPOHOB IO JHEPreTUYECKMM YPOBHSAM aTOMOB IEPBBIX TPEX
MEPUOOB, Kalus U KaJIbIUs; KIacCU(DUIIMPOBATh XUMUYECKHUE SJIEMEHTHI C OMIOPON Ha
onpeneneHus GU3NIECKOro CMbICa IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIHL;

yMEHUE KJIacCHU(PUITMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHUICCKHE BEIIECTBA
U XUMUYECKHE PEAKIMU C OMOpPOl Ha CXEMbI; ONPEIETsATh BAJICHTHOCTh U CTEIECHb
OKHCJICHUS] XUMUYECKUX JIEMEHTOB, BUJ XUMUUYECKOW CBSI3U M TUIl KPUCTAJUITMYECKOU
CTPYKTYPbI B COCTUHEHUSX, 3apsi]l MOHA, XapaKTep CPe/Ibl B BOJHBIX PACTBOpPAX BEIECCTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIh IO aAJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXeMmy (QU3NYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aliMa3, KpEMHUH, a30T,
dbochop, cepa, Xiop, HATpHM, Kajauil, MarHWi, KajJbllMW, aTIOMHHHUH, JXEJIe30) W
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PacTBOPOB (BOJA, aMMHUAK, XJIOPOBOJAOPO,
CEpPOBOOPOA, OKCHIBI U rusipokcusibl metamioB I - [TA rpynn, amomunus, menu (II),
uuHka, xene3a (II u III), okcuasl yrnepoaa (II u IV), kpemuus (IV), azora u gocdopa
(T u V), ceppr IV u VI), cepHucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHAasi, KPEMHHEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM Ha IUIAH U KITFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEILHOIO aHajiu3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXHOCTH
MPOTEKAHUSI XMMHYECKUX MPEBPAILICHUI B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO TPUPOIHYIO CPEY;

YMEHUE COCTAaBJISITH MO O00pa3ily, CXeMe, aIrOpuTMy YYE€OHBIX JIEWCTBHIMA
MOJIEKYJIIPHBIC U MOHHBIC YPaBHEHUS PEAKIIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI), WUIIOCTPUPYIOIMINX XUMUYECKUE
CBOMCTBAa H3YyYEHHBIX KJACCOB/Tpynn HEOPraHMYECKUX BEIIECTB, a TaKkKe
MOATBEPAKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYH) MAacChI
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCIWHEHHWH, MACCOBYIO IOJIIO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA M €ro mMaccy, o0bEM ra3oB C OMOpPOH Ha
ob1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUEThI 10 YPABHEHUSIM XUMUYECKUX PEaKIui 1
HaXOJUTh KOJIMYECTBO BEIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOAYKTOB PEAKIUU C
OTIOpOM Ha 00pazell, aIrTOPUTM YUEOHBIX IEUCTBUM;

BJIJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUS (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU HM3YYEHUU BEIIECTB MU XUMHUYECKHUX SIBJICHUN C
OMOpOM Ha AIrOpuUTM Y4eOHBIX ACHCTBUIA; yMmMeHHE C(HOPMYJIUPOBAThH MpoOIeMy U
MPEVIOKUTh TYTH €€ PEIICHUs C MOMOIIBI0 Teaarora; 3HaHWe OCHOB O€30IacHOMN
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paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYIOH U J1abopaTOPHBIM
00opy10BaHUEM;

HaJM4Yue MPaKTHUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIICCTBICHUS CJICIYIOIMINX
XUMHUYECKUX DKCIEPUMEHTOB TMOJI PYKOBOJCTBOM YUMUTENSI C OOCYXICHHUEM IUIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIMIIBI:

H3y4YeHHE U ONHUCaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OMBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUIA;

W3YYCHHUE CTIOCOOOB pa3/ieNieHUsT CMECeH;

MOJIYYEHHUE KUCIIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIYYE€HHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;

MOJTYYEHHE YTIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJIy4YE€HUE aMMHUaKa U U3yYEHUE €r0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMNPEICICHHON MacCOBOM J0JIEM PacTBOPEHHOTO
BCILICCTBA;

HCCJICIOBAHUE W OIMCAHUWE CBOMCTB HEOPraHUYECKHX BEIIECCTB Pa3IUYHBIX
KJIaCCOB;

MIPUMEHEHUE HWHIUKATOPOB (JlakMyca, MeTWJopaHka W (eHoadTarenHa) s
ONpeICTICHUS XapaKTepa Cpebl B paCTBOpaxX KUCIIOT U IIEJI0UEH;

M3y4YCHUE B3aUMOJICUCTBUS KHCIOT C MeETaUIaMH, OKCHJAMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJIHOTO METallIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U IIUHKA;

pelieHrne  JIKCIePUMEHTaIbHbIX 3aad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPTaHUYECKUX COCAUHEHUI;

pELlICHUE  DKCIEPUMEHTAJIbHBIX  3aJad MO0 TeMe€  «DJEKTPOJIUTUYECKAS
T CCOIUAITHSY;

pEIlIEHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxkHeWime HeMeTauibl U UX
COCIUHCHUS;

pellIeHUE SKCIEPUMEHTANIbHBIX 3a7ad 1o TeMe «Baxuelmme Metaibl U UX
COCIUHCHUS;

XUMHUUYECKUE IKCIIEPUMEHTBI, UILTIOCTPUPYIONIUE MPU3HAKU MPOTEKAHUS PEaKIIHii
HOHHOTO 0OMEHa;

KaueCTBEHHbIC pPEaKIMU Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Keje3a (2+) u
xenesa (3+), meau (2+), nuHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, rPa)UKOB U TAOJIHI] M BBISBIATH SMIUPUUCCKHIE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAICHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B IIOBCCAHEBHOW JKM3HH, a Tak)Ke MpaBUIaMU IIOBEICHHUS B IIEIAX COEpeKEHUS
3I0POBbSI U OKpYXKalolllel MPUPOJHOW Cpebl; TMOHMMaHuE Bpenaa (OMACHOCTH)
BO3JICUCTBHSI Ha JKMBBIE OPraHU3MbI OINPEIEICHHBIX BEIIECTB, a TaKXKe CIOCcO00B
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YMEHBIIICHUS W TPEIOTBPAIICHHUS] WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KUPOB, OCITIKOB, YTJIEBOIOB IS OpraHNU3Ma YeJIOBEKa;

BJIQJICHNE OCHOBAMH XHWMHYECKOW TI'PaMOTHOCTH, BKIIOUAIONIEH yMEHHE
NPaBWJIBLHO WCIOJIK30BaTh HM3YYCHHBIC BEIIECTBA M MaTepuaibl (B TOM YHCIE,
MUHEpaJbHbIC YA0OpEHHUs, METAUIbl M CIUIABbI, TPOAYKTHI NepepabOTKH MPHUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOMOB (YIUIA, MPHUPOJHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
XO3SIICTBE, Ha TPOU3BOJACTBE, YMCHHE TNPUBOAUTH TNPUMEPHI MPABUIHLHOTO
WCITOJI30BAaHUS N3YUEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHUE YCTAaHABIWBATH CBS3M MEXKIY PEATbHO HAOIIOIAEMBIMHU XUMHUYECKUMHU
SBJICHUSIMH ¥ TIPOIECCAaMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU APYTUX yI€OHBIX MPEAMETOB C IIOMOIIBIO TIEAArora;

npeacTaBiieHne o cdepax MpodheCCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMU Ha  JOCTHIKEHUSX
XUMUYECKON HayKd; HaJIM4he OMbiTa padoThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHopMaIMU MO XUMHUHM (HAYyYHO-TIOMYJISIpHAS JIMTEpaTypa, CIOBapH, CIIPABOYHUKH,
MHTEPHET-PECypCchl) C OMNOpOMl Ha aIrOpUTM: yMEHHE OOBEKTHUBHO OIICHUBATh
uH(}OpMAIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MIPAKTUIECKOM MPUMEHEHHH.

TpeboBanust K NpeIMETHBIM pe3yjbTaTaM OCBOEHHUS Y4YEOHOTo MpeaMeTa
«Xumus», pacrpeielieHHbIe 110 To1aM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (OpMyIHPYIOTCA IO NPUHLMITYY A00aBIEHUS HOBBIX
pe3yJabTaTOB OT IoJa K TOdY, YK€ Ha3BaHHbBIE B MPEAbIAYIIMX roAax ITO3HMINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3YIbTaThl OUEPEAHOIO TOJa
M0 YMOJIYaHHIO BKIIFOYAIOT PE3YyJIbTaThl MPEABITYIIHX JIET).

8 KIIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHUI: aToM, MOJIEKYJa,
XUMUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJIEKyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi A0JIsi XUMUYECKOTO 3JIEMEHTa
B COCAUHEHWU, MOJISIpHBIA OOBEM, OKCHUJZ, KHUCIOTa, OCHOBaHHE, COJIb,
*3JIEKTPOOTPUIIATEIIBHOCTH ™, CTETICHb OKHCJICHUS, XUMHUYECKasi  peakuus,
KJIacCU(pUKaAIUS PEaKIMi: peakiuu COCIUHEHMS, PEAKIMU Pa3JIOKEHUS, PEaKIIUU
3aMelIeHus], peakiiMi 00OMEeHa, PK30- U DHJIOTEPMUUECKUE PEAKIIUU; *Ter1oBoN 3P dheKT
peakmu™; aapo aroma, dJIEKTPOHHBIM CJIOW aToMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMHUYECKasi CBSI3b, MOJISIPHAS U HEMOJSIpHAs KOBAJIEHTHasl CBA3b, MOHHAsI CBS3b, MOH,
KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHAs KOHIEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) m
MIPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUM BEUIECTB U X MMPEBPAILICHUII;

WCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUECKUX PEAKIIMM, 3JIEKTPOHHOIO OanaHca;

ONPEIENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX; CTENIEHb
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OKHCJIEHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHHUSX C OMOPOM Ha OMpENENICHHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; IPUHAJUICKHOCTh BEIIECTB K OIPEACIEHHOMY KIaccy
COEIUHEHUM 1O QopMmyiaM; BHJ XUMHUYECKOM CBs3U (KOBAJIECHTHas M MOHHAas) B
HEOPraHWYECKUX COCIUHEHUSX;

UMETh IPEACTABICHUE O CUCTEME XUMHYECKHUX 3HAHUW, YMEThb C IOMOLIBIO
YUNTENSA NPUMEHATh CUCTEMY XHMHWUYECKMX 3HAHUM, Ul YCTAHOBIICHUS B3aWMOCBS3HU
MEX]ly U3yUYEHHBIM MaTE€pHAJIOM U NP MOJYyYEHUHN HOBBIX 3HAHUM, a TaKXke Ipu padoTte
C HCTOYHMKAMH XuMUYeckoi uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
OIeprupoOBaTh UMHU Ha 0OA30BOM YPOBHE, IPUMEHSTH IIPH BHINOJHEHUN YUYE€OHBIX 3aaHHM
Y pEUIEHUHM PacUETHBIX 33J1a4 C ONOPOM Ha AJITOPUTM YYEOHBIX IEWCTBUI M3yUEHHBIC
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepmogmueckunt 3akon J[.M.
MeHnneneeBa, *3akOH IMOCTOSHCTBA COCTaBa™, 3aKOH ABOTraJapo; aTOMHO-MOJIEKYJIIpHAsI
teopusi. COOTHOCUTH 00O3HAaYEHUs, KOTOpbhle MMEIOTCs B Tabmuue «llepuogmueckas
cucremMa  xumuuyeckux — asemeHtoB  J[. M. MengeneeBay» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
oO11ee YMCIIO 3JIEKTPOHOB U PACHPEICIICHUE UX 0 SJIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATbXUMUYECKUE  JJIEMEHThI;  HEOPraHWYECKHUE  BEIIECTBA;
XUMHUYECKUE peaKkuu (II0 YHMCIy U COCTAaBY YYACTBYIOUIMX B PEAKIMHM BEIIECTB, I10
TEIUIOBOMY 3P EKTy, MO0 U3MEHEHUIO CTENEHU OKUCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPKIAs OIMUCAHUE ITPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX COCTaBAa M CTPOECHUS;
BO3MO>KHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
MPEABAPUTENLHOTO O0CYKICHHUS C MEIarorom;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO U MOJIADHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (POopMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOW PEAKLMU C
OIIOPOW Ha aJITOPUTM;

IIPUMEHSTh OCHOBHBIC OIIEPALMM MBICIUTEIBHON JEATEIBHOCTH — AaHAIU3 WU
CHUHTE3, CpaBHEHHE, O000OIICHHWE, CcHcTeMaTu3amus, Kilaccu(uKamms, BbISBICHUC
IIPUYUHHO-CIEACTBEHHBIX CBA3EH — I U3Y4YEHUs CBOWCTB BELIECTB U XUMHYECKUX
peaKklMii; ecTeCTBEHHO-HAyYHbl€ METOJbl MO3HaHUS — HaAONIOJEHHE, HU3MEpEHHE,
MOJICJIUPOBAHUE, HKCIIEPUMEHT *(pealbHbIi W MBICICHHBIN)*N0 PYKOBOJICTBOM
Me1arora,

CJIeI0OBaTh TNpPaBWJIAM IOJIb30BAHUS XHMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o0OpyZ0OBaHUEM, a TaKXe MpaBWjaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBITIOJIHEHHIO J1a00OPATOPHBIX XUMUYECKUX OTMBITOB MO MOJYUYEHUIO U
cOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAa M KHUCIOPOJA), NPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y IIPOBOJMTH XMMHUYECKHUE JIKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO HMHJMKATOPOB (JIakMycC, (eHoidTalenH, METUIOpaHX U 1Ip.),
MOATBEPKIAAOIINX KaYeCTBEHHBI COCTAB HEOPraHMYECKUX BEUIECTB (KaYECTBEHHbIE
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pEeaKkIuy Ha UOHBI) MOJ1 PYKOBOJCTBOM I1€/1arora.

9 KIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHITUWA: XUMUYECKUN HIIEMEHT,
aToOM, MOJEKyJa, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakuus,
XUMHUYECKasl CBS3b, *TEMIOBOM 3(PGEKT peakiuu,Moiab*, MOJSPHBI 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, SJIECKTPOIUTUUYECKAS OUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJIEHHUE W BOCCTAHOBJICHUE, aJUIOTpomus, amM(pOTEPHOCTh, XHUMUYECKAsl CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpUCTAJUIMYECKash pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOW peakuuu™, mpenesbHo JOMyCcTUMas
kontneHTpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUH (cM. M. 1) u
MIPUMEHSThH ATU MOHATHUS MPU OMKUCAHUH BEUIECTB U X MPEBPAILICHUIA;

UCIIOJI30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCALIMM PE3YyJIbTAaTOB HAOJIIOICHUA,
cocTtaByieHUus] (OpMyJT BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
ycioBuii 3aia4. Mcnonb3oBaTh 0003HaueHus, nMmeronuecs: B [lepuoanueckoi cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMA M COJIEH B BOJE HJIsi BBIOJTHEHUS
3aJlaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX 3SIIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEAMHEHUW C OMOPOW Ha OMNpENENCHHUsl, B TOM YHUCJE CTPYKTYPUPOBAHHBIE;
BHUJIbl XUMUYECKOU CBSI3M (KOBaJCHTHAs, MOHHAS, METAJJIMYECKAs) B HEOPTraHUYECKHUX
COCIMHEHUAX; 3apsiji MOHA IO XUMHUYECKOW (opMyle; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCJIOT M IIEJIOYEH, *TUI KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamyeckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHWMaHue: *OMUChIBATH W XapaKTEepU30BaTh™ TaOJIMYHYIO
dbopmy Ilepuoguueckoil CHUCTEMBI XHUMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHSITHUS
«rnaBHasg moarpynma (A-rpymnma)» U «mobounas noarpynna (b-rpymnma)», manbie u
OOJBITINE TTEPUOIBI; ¥*COOTHOCUTH * 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TIEPUOINYECKOMN
Ta0NHIle, C YUCIOBBIMUA XapAKTEPUCTHKAMU CTPOCHUSI aTOMOB XHMMHYECKUX JIEMEHTOB
(coctaB u 3aps siIpa, O0IIee YUCIIO JIEKTPOHOB U pacTIpe/Ie]ICHUE X 10 AIEKTPOHHBIM
CIOsM); *OOBSICHATH* O0OIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUH B Mpelesiax MallbIX MEPHOJIOB U TJIABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThl; HEOpPraHWYeCKHUe BEIIEeCTBA,;
XUMUYECKHE peakiuu (Mo YHUCIY M COCTaBy YYaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G PeKTy, M0 UBMEHEHUIO CTENEeHEH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U Clielu(PUUEeCKue XUMUUECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAsl OMHCAHUE NMPUMEPAMU MOJEKYISPHBIX U
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VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OIIOPON HA CXEMBI;

COCTaBJISAITh YPABHEHUS JJIEKTPOJUTHUUYECKON OUCCOLUMALMM KHCIOT, IIEJI0YEer U
COJICH; TOJIHBIE M COKpAIEHHBIE YpPaBHEHHUs peaklMid MOHHOrO OOMEHa; ypaBHEHUS
peaKkuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUYECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;

MMPOTHO3UPOBATHCBOMCTBA  BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHWUS,
BO3MOXHOCTH TPOTEKAHMUSI XUMHUYECKUX MPEBPAIICHUN TOCIE MPEeABAPUTEIBLHOIO
00CYXJIEHHUSI C TIEAarorom;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa 1Mo (HOpMYyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOJMWTH PACUYETHI MO YPABHEHUID XUMHUUYECKOW PEAKIUU C
OIIOPOU Ha aJITOPUTM;

CJIEIOBAThIIPABUIIaM TOJIb30BAHUS XUMHUYECKONW TOCYJ0M H J1abopaTOpHBIM
o0OpyJI0OBaHUEM, a TaKXe MpaBUiiaM OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYCHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIECKUCIOTO Ta3a);

MPOBOAUTh PEAKIMM, MOATBEPXKIAIOIIME KAYECTBEHHBIH COCTAaB PA3IUYHBIX
BEILIECTB: PACIO3HABATH OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAT-,
dbochar-, cumukar-, cyinbdar-, TUIPOKCUI-UOHBI, KATHOHbI AMMOHHS U HOHBI
M3YYCHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpaX HEOPraHUYECKHUX
BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, O0O000IIeHHEe, CHCTEeMaTH3alllui0, BBISIBJICHUE  MPUYHUHHO-
CIEACTBCHHBIX CBSI3€d — IJI1 M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIUK;
€CTECTBEHHO-HAYYHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

Temarnyeckoe IIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KAXKJI0M TEMbI y4€OHOIO peIMeTa « XUMHUS»
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM dDeaepanbHOl padoyeil mporpamMmsl
yueOHOro mpeaMmeTra «XHUMHS» OCHOBHOM 00pa3oBaTeilbHOM MporpaMMbl OCHOBHOTO oOmiero oOpasoBanusa. [lpu sTom
Opranusanusi BOpaBe cama BHOCUTb M3MEHEHUsS B COJAEP)KAHME M paclpesielieHne y4eOHOro Marepuana 1o rogam oOydeHus, B
MOCJIEI0BAaTENIbHOCTh U3YUYEHHUS] TEM M KOJIMYECTBO YAacCOB Ha OCBOEHHUE KaXKIOW TEMbI, ONPENESIEHUE OPraHU3alMOHHBIX (HOpM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM ONpeeNsieTcss BbIOpaHHBIM 0Opa3zoBaTesbHOW opraHu3anueii YMK,
VHAUBUAYAIBHBIMU TICUXO(PU3NYECKUMU OCOOEHHOCTAMM KOHKpEeTHbIX oOywatomuxcsi ¢ 3IIP, crerneHbl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHIAMSIMU 10 0TOOpY M aJanTaiuy yueOHOro MaTepuasa o XUMUH, NpeAcTaBIeHHbIMU B [loscHUTENbHON
3aITHACKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOIO TEMAaTUYECKOTO IJIaHUpOBaHUS uid oOydaromuiica ¢ 3IIP: mepBeiii npeamnonaraet
OCBOEHUE NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIACCE.

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KUIIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbie TeMbl, OCHOBHOE coaep’KaHue OCHOBHbIe BUAbI AeATe/IbHOCTU
pacKpblBalowWme faHHbIN pasgen obyuatowmxca

nporpammbil,
M KOZIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHune

Pa3znen 1.IlepBoHayaiibHbie XumMuueckue nousitusi(20 1)
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Tema 1. XuMuaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJioBeKa

(54)

[IpeaMeT XUMUU.*POJIb XUMUHU B KU3HU YeJI0BEKA. XUMUS B
cucteMe HayK. MeTo/ibl TIO3HAHHUS B XUMUM.*

Tesa u BemecTBa. Pusndyeckue CBOMCTBA BeLECTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
pasgejieHus cMeceil. PUsnyecKre U XUMUYeCKHe BJIeHUS.
[Ipu3Haku U ycl10BHA NPOTEKaHUS XUMHUYECKHUX PeaKIHi.
3HAKOMCTBO € IpaBU/IaMH 6e30MacCHOCTH U IpUéMaMH paboThl B
XMMHYeCKOH JJabopaTOpHUH.

JleMOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

2. Pasnin4Hble BUABI XUMUYECKON MOCYIbI.

3. 06pasLbl BEIeCTB.

4. Cnoco6rl1 pasgesnenus cMecel (GUIbTPpOBaHUeE, BbIAPUBAHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaopaTopHble U IPaKTHYeCKNEe paGoThl

JlabopamopHbwie onvimbl:

OnucaHue pU3NYECKHUX CBOMCTB BEIIECTB.

PasgeneHue cMecH C MOMOIIbI0O MarH1Ta.

IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOe 060pyA0BaHHE U IPUEMBI PABGOThI C HUM.
[IpaBusia 6e30nacHOM paboThl B XUMUYECKOM 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HEHHON NOBapeHHOM conun
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATHUH C TOMOILBIO N1€/jarora.

PackpbIBaThb poJib XUMHUHU B IPUPOJE U XKU3HHU YeJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Pasysin4aTh YUCTbIE BellleCTBa U CMECH; OZJHOPOJHbIe M HEOJHOPO/IHbIE CMECH;

PassnnyaTe Ppusndeckre U XUMHUYECKHe SIBJIEHUS C OIOPOH Ha onpesiesIeHHs.

OnpefensTb NPU3HAKK XUMUYECKUX PEAKIMH U YCI0BUA UX NPOTEKaHUS.

CnefoBaTh NPaBU/IAM N10/1b30BAHUA XUMUYECKOH NOCYA0H U 1aG0paTOPHBIM
060py/l0BaHHEM, A TAK)Ke NIPaBUJIaM O6pallleHUs C XUMUYeCKUMHU Bellle-CTBaMH
B COOTBETCTBHUH C HHCTPYKIMSAMH 110 BBIIOJHEHHUIO MPAaKTUYECKUX PabOT Mo/,
KOHTpOJIEM leZiarora.

[l1aHMpOBaTb ¥ NPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHuIo GU3NYECKUX CBOMCTB BelleCTB, CIOCOG0B pa3/ziesieHusl cMecelt
BelLIeCTB 110/, PYKOBO/CTBOM Ilefiarora ¢ o6Cy>KJeHueM IJ1aHa paboThl.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIeI0BATE/IbCKOM JIeATeIbHOCTH HAyYHO-TIONYJ/ISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepXKaHHsl, CIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHdopMaIHIo U3 yieGHUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XUMHH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMBI U MoJIeKYJIbl. XUMUY€ECKHE 3/IeMEeHThI. 3HaKU (CUMBOJIbI)
XUMUYECKUX 3/1eMEHTOB. [IpOCThIe U CJI0XKHbIE BEILIECTBA.
ATOMHO-MOJIEKYJISIDHOE YYEHHE.

Xumuyeckas ¢opmysia. BaleHTHOCTb aTOMOB XUMHUYECKUX
3/1eMeHTOB. *3aKOH IIOCTOSTHCTBA COCTaBa BellecTB.*
OTHOCHTe/IbHas aTOMHasA Macca. OTHOCUTe IbHasA MOJIEKY IApHast
Macca. MaccoBas [10J151 XHMUYECKOI'0 31eMeHTa B COe/IMHEHUH.
dusnyeckre U XUMUYECKHe ABJeHUA. XUMUYecKas peaKIus.
[IpU3HAKM U yCJI0BUSA NPOTEKaHUS XUMUYECKUX PeaKui.
XvMu4ecKkue ypaBHEHHUS.

THIbI XMMUYECKUX PeaKuUi (coeiMHEHUS, pa3JIOXKeHNU,
3aMelleHus], 00MeHa).

3aKOH COXpaHEHMSs Macchl BEIIECTB.

*M. B. JIoMOHOCOB — y4Y&HBIA-IHIIUKIONESUCT.*

AemoHcTpauumn

dusuyeckyre siBaAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUe U
KOHJIeHCALUsl BOJBI U T. [1.).

Xumuyeckue siBJeHUs (TOpeHre CBeYH, pa3/IoKeH e caxapa,
B3aUMOJEUCTBHE CEPHOU KUCJIOTHI C XJIOPUIOM Oapus,
pasJyioxkeHue rugpokcuaa meau(ll), B3aumoeiicTBue xeesa ¢
cepo¥, B3anMo/ieHCTBHe eJle3a ¢ pacTBopoM cosuu megu(1l)).
OnbIT, WIOCTPUPYIOLMH 3aKOH COXpPaHEeHHs] Macchl.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTopHbIe ONBITHI:

[IprMephl pu3NYECKUX SBJEHUN (IIaBJI€eHUe BOCKA, TasHUE
JIbJA).

[IprMepbl XUMHYECKUX SIBJIEHUH (TpoKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IEMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB ¥ MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

BeluncneHusn

— OTHOCHUTEJIbHOM MOJIEKY/ISIPHOM MacChl BELECTB;

— MacCcOBOH JI0JTM XNMHUYECKOT0 3JIeMeHTa 1o GpopmyJie
coeJUHEeHUS.

[IpuMeHsATb ecTeCTBEHHO-HAay4YHble MeTO/bl I03HaHUs (B TOM 4HCIIe
HabJ/ro/ileHue, MoJleJIMpOBaHUe, 3KCIIepUMEHT) U OCHOBHbI€ Ollepaluu
MBICJIUTEBHOU J1esITEbHOCTH (CpaBHEHUE, KiaccupuKalus) sl U3yIeHUsI
Bell|eCTB U XMMHUYECKHX PeaKL Ui C ONOPOH Ha aJITOPUTM HJIU CXEMY.

PackpbIBaTb CMBIC/ U3y4YaeMbIX HOHATHHI U 3aKOHOB U IPUMEHSATb 3TH NOHATHSA
NP OMMCaHUU CBOMCTB BeleCTB U UX NpeBpallleHUui C ONOpOH Ha IJIaH U
KJII0OUeBble C/I0Ba.

PaznyaTh pusnveckre U XMMUYECKHUe ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHs aTOMHO-MOJIEKYJISIPHOTO Y4eHHs C OOPOH Ha oNpe/ie/IeHUs U CXeMBl.

OnpenensaTe NPU3HAKK XMMHUYECKHX peaKLUi, yCI0BHUA UX NPOTeKaHHUs.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJ/IIPHOTO yYeHHUs C UCNI0/Ib30BaHWEM BU3YaJbHOH ONOPHL

KnaccuduuupoBaTh XMMHUYecKHe peaklyy (110 YUCIY U COCTaBY pearupynoumx 1
06pa3youmxcs BEIeCTB) C OIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB 10 BaJEHTHOCTH U ONPeJeIATh
BaJIEHTHOCTb 110 pOpMyJ1aM BELECTB C ONOPOH HA aJIFOPUTM Y4eOHbIX
IEeNuCTBUM.

PaccTaBisATb K03$PUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKLUH ¢ onopoi Ha
QJIFOPUTM y4eOHBIX JeHCTBUH.

CnefoBaTh NpaBWIaM N10/1b30BaHUS XMMHUYECKOH [TOCY0H U JTa60paTOPHBIM
060pyI0BaHUEM, A TAKXKE NPABUJIAM 0OpalleHHUs C BEI[eCTBAaMHU B COOTBETCTBUH
C MHCTPYKIUSIMH 10 BBIIIOJHEHHIO JJAG0OPAaTOPHBIX XUMHUUECKHUX OIBITOB IO/,
KOHTpOJIEM lefjarora.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIeloBaTe/IbCKOM esITe/IbHOCTHU
HayYHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUUECKOTO COJIepXKaHus, CIPpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa o PyKOBOJCTBOM IeJiarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOX Ha
nHdopMaIIo U3 yieOHUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anapaT Kypca XUMUU

Pa3peu 2. BaxxHeilllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bo3gyx. Kucnopoga,.
MoHAaTHe 06 oKcnpgax

(54)

Bo3ayx — cmech razoB. CocTaB Bo3jyxa.

Kucsopos — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *aJ/l/I0TpoNnHast MoguUKaLUs

kucjaopoja. *HaxoxjeHue KMCJI0poia B Ipupo/ie, pusndeckue
Y XHMUYeCcKHe CBOWCTBA (peaKkLMH OKUCJIEHHUs, TOpeHue).
Yc10BUS BO3HUKHOBEHUSA U IPeKpalleHus ropeHus. [lonatue
00 oKcHaax.

*Crioco6bI OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npomelnieHHocTH.* [[pumeHeHue kucaopoga. Kpyrosopor
KHCJIOPOJa B IPUPOJE.

*TenoBo# 3 HeKT XUMUYECKOH peaKIuu, IOHSITHE O
TepPMOXMMHUYECKOM ypaBHEHHUH, IK30*- U IHA0TEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yrosib U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero nNpeoTBpalleHus. Y CHUleHre TapHUKOBOI0
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauuun

BzaumogeiictBue pocdopa, cepsl U xese3a ¢ KUCI0POA0M
(BO3MOXHO MCMOJIb30BAaHKE BU/IE0O0TBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3YXeE.
OHbITbI, AEMOHCTPpHUPYHOLIWE YCIIOBUA BOSHUKHOBEHHUA U
NpeKpaleH s FOpeHUs.

Na6opaTtopHble U NpakTU4eckue paboTbl
JlabopaTOpHBIN OMBIT:

O3HakoMJIeHHe c 06pa3liaMi OKCHU/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryqyeHUe KUCI0POAQ, U3yYEHHEe ero CBOKCTB.

BbluncneHusa
— MOJ'IEKyJ'IﬂpHOﬁ MacCChbl KHCJIOPpOJZA U 030HA HA OCHOBaHUH
ATOMHOM MacCbl XHMHUY€ECKOI'0 3JleMeHTa
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PackpbIBaTb CMbICJ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ HCI0J1b30BaHUEM ONIOPHBIX
CJIOB U KJIUIIIe.

XapaKTepu30BaTh (ONUCBIBATD)C ONOPOIL HA NIAH, CXeMY, KPAMKYIO 3aNUcCh
COCTaB BO3/yxa, pU3NYECKHE U XU-MUUECKHE CBOMCTBA KUCI0PO/a, CIIOCOOI
ero MoJiy4eHus, IpMMeHeHe U 3HaueHHe B IPUPOJie U XKU3HU YesIoBeKa.

CpasHusamb peakyuu 20peHust U Med1eHH020 OKUC/IEHUS C TIpeJiBapUTeIbHbIM
o6cyx/ieHueM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpUOOpPHI AJ1 MOTYIeHUs] KUCA0poAa (BBITECHEHUEM BO/Ibl U
BO3/yxa).

PacrnosHaBaThb ONBITHBIM IyTEéM KUCJI0POJ, O KOHTPOJIEM lefiarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHUsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMUYECKHX PeaKLUH ¢ y9acTHeM KHUCI0poa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3AaHHBIX C 3arpsi3HEHUEM
BO3JyXa.

CrnefoBaThb npaBu/IaM 6e30MacHOM paboThI B JJaGOpAaTOPUU NP UCII0JIb30BAaHUU
XHMUYEeCKOH ITOCY/ibl M 060PY0BaHMS N0, KOHTPOJIEM I1€J]arora, a Takke
npaBuJIaM 00palleHHs C FTOPIOYMMH BeLleCTBaMU B GBITY.

[lnaHMpoOBaTh M OCYLIECTBJIATh Ha MPAaKTHKE XUMHUYeCKHe IKCIIepUMEeHTHI,
IPOBOJAUTD HAGJIIO/IEHUS, ie/1aTh BBIBO/BI 110 Pe3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOACTBOM IeJarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-MONYJISIPHYIO IUTEpaTypy
XUMHUYECKOT0 CoJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa nojA
PYKOBOACTBOM Iejarora.

BbicTpauBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOM Ha
nHbOpMaIHIO U3 yyeGHMKA U CTPAaBOYHBIX MaTepHaJIOB C ONTOPOH Ha IJIaH,
rPaMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IIoHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinmyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bonopoa — asieMeHT U npocToe BelllecTBO. HaxoxaeHue B
npupo/ie, PusnyecKkre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe
B3aUMO/JIEUCTBUS C HEMETA/JIaMHU U OKCUAaMHU METaJLJIOB),
npUMeHeHHe, *croco6bl moyiydeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauum

[TosniyueHue, cobMpaHye U pacno3HaBaHUe BOAOPOJA.
l'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom mMeau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBI OMBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOLOpOAa, U3yYeHHEe ero CBONCTB.

BeluMcneHus
— MOJIEKYJISIPHOM MacChl Bell[eCTBa Ha OCHOBAaHUM aTOMHOM
Macchl XMMHUY€ECKHX 3JIEMEHTOB

KosnuecTtBo BewecTBa. Mosib. MosisipHas Macca. 3aKoH
ABorazapo. MoJsisipHblif 06 M ra30B. PacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa

06pa3sibl BeleCTB KOJTUYECTBOM 1 MOJIb.

BeluncneHusn

— 06'b€Ma, KOJIMYEeCTBa Bell[eCTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY BELECTBA UJIU 06 BEMY;

— 06'bEMOB ra30B 10 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
O6']:éMHbIX OTHOIJ_IEHI/II‘/'I ra3oB
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PackpbIBaTb CMbICJ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

XapakTepu30BaTh (ONUCHIBATh) GU3UYECKHE U XUMUYECKHEe CBOMCTBA BOAOPO/a,
Croco6bl ero MoJiyyeHus1, IpUMeHeHHUE € ONOPOH Ha IJIaH, KPaTKYI0 3alHCh,
cxXeMy.

Co6upaTb NpUGOP AJA NOJTyYeHUs BOAOPOJA C UCIOJIb30BaHHEM BHU3YaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY J/Is1 COCTaBJIeHUs GOPMY.I BELECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYeCKHX peaKLUi € y4acTHeM BOJ0poJa C
ONOpOU Ha a/ITOPUTM.

CnesfoBaThb npaBu/iaM 6e30nacHOi paboThl B 1aG0OPaTOPUU NPH UCNOIb30BAaHUU
XMMHUYeCKOH 1oCy/1bl U 060pyA0BaHUS 10/, KOHTPOJIEM IIearora., a Takxe
IpaBU/IaM 00palleHHs C TOPIOYMMHU BellleCTBAMHU B GBITY

[I1aHupoBaTh M OCYIIEeCTBAATD Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
NPOBOJUTH HAGJIIO/I€HUS, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa M0/
PYKOBO/ICTBOM I1€JJarora ¢ 00Cy>kJieHHeM IJIaHa paboTbl, C UCIO0JIb30BaHHEM
KJIMLIe.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIIle.

[I1aHUpOBATB M OCYIECTBJSATE HA IPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAOJIIOIeHHS, eJIaTh BBIBOAbI 110 Pe3yibTaTaM 3KCIeprMeHTa.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyimne

PackpbIBaTb CMbICJ U3y4aeMbIX IOHATUH U IPUMEHATb 3TH OHATHS, a TaKXKe
M3y4YeHHbIe 3aKOHBI U TEOPUH JJIs1 pellieHUsI pacyéTHBIX 3a/ia4 C IOMOLIbI0
nejarora.

BBIYHMCAATD MOJIIPHYIO MAacCy BelllecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy Bell[eCTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKLUH C OIOpOH Ha
o6pasel], aITOPUTM yIeOHBIX IeCTBUH: KOJIMYECTBA, 06'bEMa, MACChI BEIIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WM POJYKTOB
peaxIyu.

BbicTpanBaTh pa3BEépPHYThIE IMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha UH-
dopmaruio U3 yuebHMKa U CIPaBOYHbIX MaTepHaJIOB, FPAaMOTHO UCIOJIb30BaTh
V3y4eHHbIH IOHATUMHBIN aNlapaT Kypca XMMHUH C IOMOLLbIO Ilefjarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3UYeCcKUe CBOUCTBA
BOJIbl. *AHAIU3 U CHHTE3 — METO/bI U3y4YEHUS COCTABa BOZBL*
XUMHYECKHEe CBOMCTBA BO/bI

(pa3sioxkeHHe, peak[My C HATPHUEM, OKCUIOM KaJIbLIHsl, OKCUIOM
cepsl IV.

CocTraB ocHOBaHUH. [loHsITHE 06 UHAMKATOPAX.

*Boza kak pactBopuresb.* PactBopsl *PacTBopuMocTb
BelIecTB B Boze.*

*HacblleHHbIE U HEHACBIIeHHbIe PacTBOPLL * MaccoBas 10151
BellleCcTBa B pacTBOpe.

*PoJib pacTBOpOB B IPUPO/ie U B XKU3HU YesioBeka. KpyrosopoT
BOJbI B IpUpO/ie.*3arpsisHeHre NPUPOAHBIX Bo,. OXpaHa

Y OYKCTKA NPUPOJHBIX BOJ.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BHU/leOMaTepHUasIoB).

PacTBopeHUe BelLeCTB € pa3JIMYHON PACTBOPUMOCTHIO.
HUccnenoBanue pacTBOPOB KUCJIOT U LIeJI04YeH C TOMOLIbIO
HWH/IUKaTOPOB.

Na6opatopHble U NpakTMYeckne paborbl

[IpakTHyeckas pabora:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpesie/IEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

BulyncneHus

— C UCT0JIb30BaHKUEM MOHSITHS «KMacCcoBasi 10Jisl BELeCTBaA B
pacTBope»
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PackpbIBaTb CMbICJ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ IOMOILbIO [leJjarora.

XapakTepu3oBaTh pU3HUeCKHEe U XUMUYEeCKHe CBOMCTBA BO/bI, €€ POoJib KaK
pacTBOpHUTeA B IPUPOAHBIX IPOLECCax C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IITh ypaBHEHHUS XUMUYECKUX PeaKLUH C y9acTHeM BOJbI C OIOPOH Ha
cxXeMy.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C 3arps3HEeHHEeM
HPUPOJHBIX BOJ, CIOCOGLI OYMCTKHU BOJbI OT IPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsiI3HeHMs NocJle IPeBapUTEbHOT0 CTPYKTYPUPOBAaHUSA MaTepHaa.

[InaHMpoBaTk M OCYLIeCTB/IATE Ha NPAaKTUKE XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBOJAUTD HAGJIIO/JeHUS, ie/IaTh BbI-

BO/JbI 10 pe3y/ibTaTaM 3KCIlepUMeHTa 110/, KOHTPOJIeM Nlelarora, ¢
HCMOJIb30BaHUEM KJIHIIIE.

CrnesoBaThb nNpaBu/iaM 6e30nacHO paGoThl B 1aGOPaTOPUH NPHU UCIOJIb30BaHUU
XMUMHUYeCKOH MoCyibl U 060pyA0BaHHUSA 10/, KOHTPOJIEM IleZiarora.

[IpoBOAUTE BLIYMC/I€HUA C IPUMEHEHUEM IIOHATHUS «MaccoBasd /10J14 BelleCcTBa B
pacTBope» c onopoi Ha GopMyIbl.

Hcnosb3oBaTh NpH BBINOJHEHUH Y1eOHBIX 3aJaHUH U B Ipoliecce
HCCJIe0BaTe/IbCKOH JiesTeIbHOCTH HAyYHO-ONYJISIPHYIO0 IUTEPATYpy
XUMUUYECKOI0 COZlepKaHMUs, CIpaBOYHbIe MaTepHUassl, pecypcbl UHTepHeTa
110/;, pyKOBO/ZCTBOM Ilefiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
HCIO0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 10cJIe
npe/iBapUTeJIbHOIO CTPYKTYPUPOBAaHUA MaTeprasia



Tema 7. OCHOBHBbIE KJIACChI
HeopraHu4ecKux
coeIUHEHU

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccubukanus (0CHOBHbIE, KUCJIOTHBIE,
*aMmdoTepHbIe, HecoIe06pasyrole Ha MIPpUMepe OKCcU/1a
yriepoaa |l u okenaa asorta ll, Homenksarypa. [lonyueHue*
OKCH/IOB (B3aumogencTeue ¢ BOA0N, KNCOTaMM, LLEenovamu).
OcHOBaHUA: COCTaB, KaaccuduKanus (1eg1044 U
HepacTBOPUMble OCHOBaHHUs), HOMEHKJIATYpa.

KucnoTsl: cocTas, kiaccudukanys, HOMEHKIATYpa, GU3riecKrue
Y XMMUYeCKUe CBOWCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCH/IaMU COJISIMHU Ha IPUMepe COJISTHON U CEpHOU KUCIIOT),
*croco6bl nosyyeHus.* Psij ak THBHOCTH METAJJIOB.

Couu (cpeiHUEe): HOMEHKJIATYPa, *Croco6bl oTydyeHus*,
B3aUMO/IeHCTBUE coJiel C MeTa/l/IaMH, KUC/I0TaMH, 1Lies104aMu U
COJISIMM.

['eHeTHYecKas CBS3b MEX/Y KJIaCCaMHU HEOPraHUY€eCKUX
coefrHeHUH. ['eHeTH4eckue paaepl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aTIIOMUHUs. XUMHAYeCK1e
CBOMCTBA - B3aUMO/IeiCTBHE C KUCJOTAaMH U LIeJ09aMHU.
PassioxeHne npu HarpeBaHUM.

JAemoHcTpauum

06pasibl HeOpraHUYeCcKUX BEIleCTB Pa3/IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUZ0M
menu(ID).

Peakuus HelTpasuzanuu.

BrITecHeHUe 0JHOTO MeTasljia APYTUM U3 pacTBOpa COJIU.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3auMojelicTBHE KUCJIOT C METa/lJIaMU.

[TosiyyeHMe HepaCTBOPHMMbIX OCHOBAHUH.

B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHUM € KUCJIOTAMMU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKcrepUMeHTaJIbHBIX 3aa4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYECKUX COeJUHEHUN».

BoluncneHua

— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

OrmpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH 110 MalIoHy.
CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEAUHEHUN Ha
OCHOBE OIIPE/EIEHHUS.

Cocrasienne GopMys OCHOBHBIX KJIACCOB HEOPraHMIECKHX COSIUHEHHH 1 Ha3bIBaHUE
HX 110 MEXIyHapOAHO! U TPUBHANBHOH HOMEHKIJIAType C UCIOIb30BaAHHEM
OIIpe/IeNICHUsI U TabNHUIIbl PACTBOPUMOCTH.

KnaccuuimpoBanne U3y4aeMbIX BEIIECTB II0 COCTABY H c60Ucneam ¢ ONOPOit Ha
OIIPE/IENICHNsI, CXEMBI M TAOJIMIy pACTBOPUMOCTH.

CocraBiieHne TaOJIUIBI TEHETHIECKUX PSIIOB M CXeMBbl «[ eHeTnuecKast B3anMOCBs3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUID I10]] pyKOBOJCTBOM IIeJlarora.
[Iporuo3upoBaHue CBOWCTB BENIECTB HA OCHOBE OOIIMX XUMUIECKHUX CBOICTB
H3y4YCHHBIX KJIACCOB, IPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMsl «I eHeTn4ecKas B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COCIMHEHU» MO PyKOBOACTBOM IEarora.

CocTaBieHre MOJIEKYIAPHBIX YPABHEHUH PEaKIUi, HINTIOCTPUPYIOIIUX XUMHIECCKHE
CBOICTBA H3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHl s BEIIECTB N3yIEeHHBIX KJIaCCOB,
IpyI, a TakXke NOATBEPKAAI0IIUX TeHeTHYECKYI0 B3aUMOCBSI3b MEX Ly HUMHU, C
OIOpO¥i Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3PHTEIIHHON OTIOPHI.

CocraBiieH1e MOJIEKYJIIPHBIX YPaBHEHUH peakiuii 10 cXeMaM ¢ IpeABapUTEIIbHBIM
00CY)XJICHHEM BBIOOpa PEarupyroIInuX BEIIECTB.

Brruucnenure no ypaBHEHUSIM XUMHYECKHX PEaKIU KOINIeCTBa, 00bEMaA, MACCHI
BEI[ECTBA 0 KOJIIMUECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
aITOPHUTMY.

[InarnpoBaHye U OCYIIECTBICHUE HA IPAKTHKE XUMUYECKOTO SKCIIEPUMEHTA U
HaOJIOACHNS T10]] PYKOBOJCTBOM yIHTEIIS.

DopMyIMpoBaHHE BBIBOJOB 0 pe3yIbTaTaM 3KCIIEPUMEHTA € HCII0JIb30BaHHEM
OIIOPHBIX CIIOB.

dopmynrpoBaHUE C MOMOIIBIO MEJarora U BBIMOJIHEHNE MTPaBHUI 0€30TIacHON paboTHI B
11ab0paTOPUH TP UCHIOIBE30BAaHUU XUMHYECKOH MOCYABI M 000pyJOBaHUSL.
Vcrionp30BaHue P BBITOJIHEHUHN yUeOHBIX 3a1aHHI U B TIpoIecce
HCCIIEA0BATENBCKON EATEIbHOCTH HayTHO- IO ISIPHOM INTEPATyphl XUMHIECKOTO
CoziepKaHMs, CIIPAaBOYHbBIE MaTepHabl, pecypcsl VIHTepHeTa, OCymecTBIeHHE BHIOOpa
TI0JT PyKOBOJACTBOM TI€arora.

BricTpanBanue pa3BEpHYTHIX NUCHMEHHBIX U YCTHBIX OTBETOB € OIIOPOI Ha
MH(}OPMAIHNIO U3 yueOHHUKA M CIIPaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE MCHOJIb30BaHHE
M3y4EHHOT0 TIOHATUHHOTO anmapara Kypca XMMHUH € UCIIOJIb30BaHUEM IIJIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 4)
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Tema 8. MepuoanyecKkuii 3aKoH U
MNepuopuyeckas cuctema
XUMUYECKUX 31eMEHTOB

A. U. MeHgene-eBa. CtpoeHue
aTtoma (7 4)

[IepBble NONBITKY KJacCUPUKALMU XUMHUYECKUX 3/IEMEHTOB.
[ToHsiITHE O rpynnax CX0AHbIX 3J1eMEHTOB (1ljeJI0YHbIEe U
11e/I04HO3eMeJIbHble MeTaJlJlbl, FaJIOTeHbl, UHEPTHbIE Ta3bl).
*JJIeMeHTb], KOTOpble 06Pa3yIoT

aM¢oTepHbIe OKCUABI U THIPOKCUABL*

[lepnoanyeckuit 3akoH u [leproaun-4eckas cucreMa
XUMHU4YecKux aneMeHTOB /l. . MeHnpesieesa. [lepuozpl, rpynmnel,
noArpymnnbl. Pu3ndecKuid CMbIC/ NOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TPYMIbL.

CtpoeHue aToMoB. COCTaB aTOMHBIX fZ€p.
*UzoTonbL*AeKTpoHbl. CTpOEHHe 3/IEKTPOHHBIX 060/1049€eK
aToMOB NepBbIX 20 XUMHUYECKHX 371eMeHTOB [lepruoguyeckoin
cucteMsbl /. U. MeHgeeeBa.

XapaKTepHCTHKA XUMHUYECKOT0 3JIEMEHTA 0 ero MOJI0KEHHUIO B
[Tepuopudeckoit cucreMe /. U. MeHzesneeBa.
*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJlbIX
NepHOoZ0B U INIaBHBIX NOArPYII B 3aBUCUMOCTH OT aTOMHOT0
(mopsiakoBOrO) HOMeEpa.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoanyeckoi
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB AJId paBBI/ITI/IH HayKI/I u
npakTuku. [. U. MeHzeneeB — y4éHBIH, IeJaror U rpakJjaHuH.*

AemoHcTpauuun

KopoTkonepuoaHas U AJMHHONIEPUOUJHASA GOPMBI
[lepyoanyecKoi cCUCTEMbBI XUMUUECKUX 3JIEMEHTOB

. U. MeHngesneeBa.

O3HakoMJieHUe c 06pa3liaMu MeTAJIJIOB U HEMETAJLJIOB.

JNla6opaTopHble 1 NpakTUYecKue paboTbl

JlabopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcU/a IMHKa C paCTBOPaMHU KHUCJIOT U
nes04yen
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PackpbIBaTb CMbICJI IEPUOUYECKOTO 3aKOHA 110/ PyKOBOJCTBOM IleJjarora.

[ToHMMaTb CylllecTBOBaHHe NepUOAUYeCKO 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJIuyCcOB aTOMOB U 3JIeKTPOOTPULIATEBHOCTH) U UX
COeJIMHEeHUH OT MOJIOXKEHHUS B IEpUOJANYECKON CHCTeMe U CTPOeHHs aToMa C
UCII0JIb30BAHHEM CXEM U TAOJIMLL.

YcTaHaB/IMBaTh CBA3b MeX/y MOJ0KEHHWEeM 3JIeMeHTa B IepUOJANYeCKOH CUCTeMe
U CTPOEHHEM ero aToMa (CocTaB U 3apsAJ AAPa, 001ee YUC/I0 3J1eKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHosupoBaTh XapaKkTep U3MeHeHHs CBONCTB 3J1IeMEHTOB U UX COeJUHEeHUH 110
rpynnam u neprvogam [leprogrudyeckoil cHCcTeMBbI € TOMOLIBIO Tearora.
XapaKTepH30BaTb XUMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX NEePUO/0B, KaJlus,
KaJIbLIUs N0 UX nosiokeHUIo B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CrnesoBaTh NpaBu/iaM 6e300acHO paGoThl B 1aGOPaTOPUU NPH UCIOJIb30BaHUH
XMUMHUYEeCKOH MoCyibl U 060PyA0BaHHUSA 10/ KOHTPOJIEM [leZiarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OOPOM Ha
uHbOpMaIHIO U3 yiebHHKa U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
WCMO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN alllapaT Kypca XMMHUU 1ocjIe
CTPYKTYPUPOBaHUSA MaTepHuaJia C UCII0Jb30BaHMEM K/HULIe.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHX 3J1eMeHTOB /I. . MeHesieeBa, TabIMIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsJl HAllPSHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOGHBIX 33/JaHUH U B poLiecce
HCC1eJ0BaTeIbCKOM AeATeIbHOCTH Hay4YHO-NIONYJIAPHYIO JIUTEPaTypy
XUMHY€ECKOTO COZiepKaHUs, CIPaBOYHbIe MaTepuaJbl, pecypcel UHTepHeTa nofj,
PYKOBO/ZCTBOM Ilefiarora



Tema 9. XumunuecKkas cBA3b.
OKUcAUTeNbHO-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
XuMuueckas cBsi3b (MOHHas!, KOBaJIEHTHas NOJIsIpHas U
KOBaJIEHTHAsi HEMOJISIpHas).

CreneHb OKUC/IEHUS.

OKHCIUTENBHO-BOCCTaHOBUTE/IbHBIE peakiyu (OBP). [Iponeccs
OKHCJIEHHS] U BOCCTAHOBJIEHUSA. OKUCJIUTEN U BOCCTAHOBUTEIH.

[AemoHcTpauum
OKMCIUTEJIbHO-BOCCTAHOBUTEJIbHBIE peakuuu: ropeHue,
peaKLUu pasiokKeHUs], COeIUHEHUS

(2 g4 B HEnmemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX OHITHH [0/ PyKOBOACTBOM MeAarora.

OnpezensiTb BUA XUMUYECKOU CBSI3M B COEJMHEHUH C UCI0JIb30BaHHEM CXEM.

OnpesensiTb CTENEeHb OKUCIEHUST XUMHUYECKOT0 31eMeHTa 10 GopMyJie ero
CoeJlMHEeHMs C UCI0/Ib30BaHUEM aJITOpPHUTMa.

OnpenensiTb 3JleMeHT (BeleCTBO) — OKUCJIUTENb U 3JIEMEHT (BeILecTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAHOBJIEHHSI.

CoCTaB/ATh 3/IEKTPOHHBIHN GaJIaHC C yYETOM YK C/IA OTAAHHBIX U IPUHSATBIX
3JIEKTPOHOB.

CocCTaB/ATh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHOMN PeaKIUH M0
aJITOPUTMY Pa36opa OKUCIUTETbHO-BOCCTAHOBUTEILHOHN peaKLHH.

HcnoJib30BaTh U BbIMOJHEHUH yYeGHbIX 3aJaHUH TEKCThI yueGHHKa Nocie

CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoYHbIe MaTepHaJbl (IePHUOJUYECKYIO
CUCTEMY XMMHUYeCcKuX 3jieMeHTOB /JI. Y. MeH/iesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH P/ HaNPHKeHU N
MeTaJJoB).

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pasaen
nporpammol,

M KO/INYeCcTBO YacoBs, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE coaepKaHue

OCHOBHbIe BUAbI AEATENbHOCTM
obyuatowmxca

Pa3peu 1. BemecTBo M XMMH4YecKue peakuuu (17 1)
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IloBTOpEHUE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [lepuoguyeckas cucTeMa XUMHUYECKUX
aneMeHTOB /I. U. MengeneeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
NepUOA0B, Kalus, KalbLUs U UX

COoeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEHTOB B
NepruoANYeCKON CUCTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxpyHa-poJiHasA M TPUBHAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHBIM KJIacCaM HeOPraHUYeCKUX
COeJJMHEeHUH, UX FreHeTHYecKas CBA3b HeOPraHU4YeCKHX BelleCTB.
CTpoeHHe BellecTBa: BUAbI XUMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOWCTB BEILECTB OT UX
crpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelléTOK HeOpraHU4eCcKUX BellleCTB.
2. KopoTkonepuoHas U AJIMHHONIEPHO/IHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHX 3J1EMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHTbI IEPBBIX TPEX EPUOI0B, KalUs U
KaJIbLIUS 0 UX NoJIoKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OTOpPOY Ha aJITOPUTM.

KnaccudurunpoBaTh 1 Ha3bIBaTh HEOPraHWYEeCKHe BellecTBa U3y4YeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BelLeCTB Pa3JIMYHbIX KJIACCOB,
NOATBEPKAATh CBOMCTBA NPpUMePaMHU MOJIEKYJISIPHBIX YpaBHEHUH
XUMHYECKHUX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOMN CBSA3U U TUIl KPUCTAIJIMYECKON PelIETKU
BellleCTBa C OIIOPOY Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT UX CTPOEHUS NoC/ie
npeJBapUTeNbHOTO pa3bopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopManuIo U3 yueGHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbIH NOHATUMHBIN annapaT Kypca XUMUHU.

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B IpoLiecce
Hccae0BaTe/IbCKOM AeATeIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYypy
XMMHUYEeCKOI0 COZiep>KaHus, ClpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa
110/, PYKOBO/JCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xuMUyecKux peakiyui 1o pa3jM4HbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BoOMy 3pPeKTY, 10 U3BMEHEHUIO CTENEHEN OKHUCIEHUS
XMUMHUYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, I10 y4aCTUIO
KaTajii3aropa).®

*JK30- U IHA0TEPMHUYECKHE PeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHUs. [IoHATHE 0 CKOPOCTHU XUMUUYeCKOM peakyuu. [lonaTue o
rOMOTeHHBIX U TeTepPOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMHUYECKHX peaKLuax. [IoHsTHe 0 XUMHUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMUYECKOH
peakiyy ¥ MoJI0KeHHe XUMUY€eCKOro paBHOBecHs.*
OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IeKTPOHHBIN
6a/laHC OKHUCJIUTENIbHO-BOCCTAHOBUTENbHON PeaKIuu).

JleMoOHCTpauuu

1. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAaKIUH OT Pa3/IUYHBIX
¢dakTopOB.

2. Bo3pelicTBHe KaTaIM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [Ipumepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLIUH.

4. CMelieHYEe paBHOBECHS XUMHUYECKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/IYKTOB M0 YPaBHEHUSM XUMUUYECKUX PeaKIUHN

PackpbIBaTb CMBICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLIeCTB U UX NpeBpallleHUH.

KnaccuduruypoBaTh XMMUUeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIUH OT Pa3/IMIHbIX
baKTOpOB MO/ PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX NTpeBpallieHUH B
Pa3/IMYHBIX YCIO0BUSAX IOC/IEe IPpeJBapUTEIbHON PaGOTHL

OnpefienisiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyThble MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIuIo U3 y4e6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
KCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 10cJ1e
npeJiBapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaJia.

HMcnonb3oBaTh NpH BLINOJHEHUH y4eOHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BATENbCKOM JIeTENIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa

nocJjie KOHCyJIbTAallUM C rieJarorom.
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Tema 2. JJIeKTpOoIMTUYECKaA
Aucconyanusa. XuMu4yeckue
peaknyu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTHUIECKOU JUCCOLUALIUU. DTEKTPOJIUTHI U
HEe3JIEKTPOUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLMALUU
BELIECTB C Pa3/IMYHbIMH BU/IaMH XUMHY€ECKOH CBsA3U. CTeNeHb
pucconranyuu.*CubHble U cabble 3J1eKTPOJIUTHL.

Peakuuy HOHHOro 06MeHa, YC/I0BUSA UX NpoTeKaHUsA. MoHHbIe
YPaBHEHUS peaKIHil.

XuMH4yeckre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJlel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIUTHYECKON Jucconuanuu. Cpeaa
pactBopa. [loHsATHe 0 ruApo/IM3e cosel.

KauecTBeHHbIe peaKLIMH Ha KATHOHBI

Y aHUOHBI :XJIOpU/[-, OPOMU[, HO3U[-, Cy/IbdaT-, Kap6OHAT-,
cunukaT-pocdar- aHHOHBL, THPOKCHU/-MOHBI KaTHOHBI aMMOHHS,
MarHus, Kajbliys, aJIOMUHU, X)KeJjle3a 2+, 3+, [UHKA,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JleMoOHCTpauumn

JneKTpUYecKas MPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, WITIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUI0 Cpe/ibl B pacTBOpax coJsiel (xaopuaa
HaTpusl, Kap6oHaTa HAaTPHs, XJIOPHU/IA [IMHKA).

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThbl

JlabopaTOpHBI OMNBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPax 3J1eKTPOJIUTOB:
cyabdara meau(Il)

U 1EJ104HM, Kap6oHaTa HaTPHUS U COISTHOM KUC/IOTBI, peaKL{ust

HeﬁTpaJ’IHSaL{HH MexAy rupoKCU0M KaJlud U COJITHOM KHUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKcepMMeHTa/IbHBIX 33/ja4 110 TEME.

BoeruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

PackpbIBaTb CMbIC/ U3Y4aeMbIX MOHATHH, a TAK)XKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALIMU C OTIOPOM Ha CXEMBI.

OGBACHATh MPUYUHBI 3JIEKTPONIPOBOJ-

HOCTH BOJHBIX PacCTBOPOB C IOMOLIBIO Nearora.

CocTaBJIsATh ypaBHEHHS AUCCOLUALNH KUCIIOT, lleJI0Uel U CoJiel, MOTHbIe
Y COKpalléHHble HIOHHbIEe YPaBHEHHS] XUMUYECKHUX PeaKLMil HOHHOTO
o6MeHa.

[11aHUpPOBATE U OCYLIECTB/IATh Ha NPAaKTHKE XUMUYEeCKHe SKCIIEPUMEHTHI,
NPOBOJUTH HAOGJIIOJEHHUS, IeJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIepUMeHTa
HocJie peJiBapUTebHON paboThI.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JIAGOPATOPUH NPU
HCMOJIb30BAaHUH XUMHUYECKOU MOCYbl U 060pYJOBAaHUS N0, KOHTPOJIEM
nejarora.

[Tpou3BOUTH BEIUUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTpauBaTh pa3BépHYThle NUCbMEHHbIE U YCTHbIE OTBETHI C OOPOU Ha
nHdopMalHIo U3 y4eGHUKA U CIPAaBOYHbIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYEeHHbIH NOHSATUIHBIN aNapaT Kypca XUMHUH T10CIe
npeIBApUTEJNBHOTO CTPYKTYPUPOBAHHUS MaTepUaJa.

HWcnosb30BaTh MPH BbINOJHEHUH Y4eGHbBIX 33JJaHUH U B IPOIecce
HCCIe0BAaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISPHYIO JIUTEPATYPY
XHMUY€ECKOTO COZiepKaHUs, CIIPaBOYHbIe MaTepHaibl, pecypchl UHTepHEeTa
ocJjie KOHCYJIbTALMH C eJarorom.

Paspen 2. HemeTa/libl M UX coeAUHEeHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
3sieMeHTOB VIIA-rpynmnsl.
T'asoreHnl

(44)

0611125 XapaKTepPUCTUKA rajioreHoB. 0COGeHHOCTH CTPOeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /Il HUX CTENIeHU
okucneHus. CtpoeHue u GU3NUECKHE CBOMCTBA NPOCTHIX

BelllecTB — rajoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe xJlopa
(B3auMogeicTBHE ¢ MeTa/lIaM{, HeMeTa/llaMu (BOZOPOJIOM U
KucaopozoM),*uenoyamu*). Xsmoposogoposa. CossiHast KUCJIOTa,
XMMHUYeCKHe CBOWCTBA, *nosyyeHne®, npumeHeHue. KauecTBeHHbIe
peaKIMY Ha rajJloreHH/i-MoHblL. */lelicTBHE XJI0pa U XJI0POBOAOPOAA
Ha OpraHu3M yeJsioBeKa.* BaxkHellne XJI0pUAbI U MX HAX0X/IeHHe B
npUpoJe.

JleMoOHCTpauuu
Bujeomartepuasbl: rajoreHsl U UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COISTHON KHUC/IOThI, U3y4eHUe eé CBOMCTB.

BbluuciieHust
10 YypaBHEHHUAM XMMHUY€ECKUX peaKL Uil

OOGBACHATDH 06LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/iaX MaJlbIX IEPHUO/I0B U IJIaBHBIX OATPYIIIT
[leprouiecKoi CUCTEMbI XHMHUYECKUX 3JIEMEHTOB C Y4ETOM CTPOEHHUS UX
aTOMOB C UCII0/Ib30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJI0pa) U CJIOXKHBIX BelleCTB (XJIOpOBOAOPOAA,
XJIOpUJA HAaTPUs), CIOCOOBI UX NMOJIy4eHUs], IPUMeHeHNe U 3HaYeHHe B
NpUPO/Jie Y )KU3HU YesI0BeKa I10C/le CTPYKTYPHUPOBaHUs MaTepHaJa.

OnpeznensiTb raJOreHU/I-MOHBI B PACTBOPE C UCIOJIb30BAaHUEM TaGIHIIbI
"XapakTepHble peaK[U1 HAa aHUOHBI".

[I1aHUpOBATB M OCYILECTBJATD HA MPAKTHKe XUMHYECKHe 3KCIIEPUMEHTHI,
MPOBOAUTH HAGIIOIEHNs], ZIeJIaTh BbIBOZbI 110 PE3y/IbTAaTaM 3KCIIEPUMEHTa
M0CJIe IPeJiBapUTETbHOM PaGOThL

Tema 4. O61mas
XapaKTepUCTHKA XUMHYeCKHX
aseMmeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepucTHKa 3J1eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHBbIE J/Is1 HUX CTeNeHU
okucneHus. CTpoeHre U pU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — KUCJIOPO/A U CEPBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHe
CBO¥cTBa cephl. B3auMo/elicTBUE ¢ HEMETAJIIAMH - BOJOPOJIOM U
KHCJIOPOJIOM, MeTa/IaM1, KOHLIEHTPUPOBaHHBIMU a30THOU U
cepHO# kucjaoTaMu. CepoBoJiOpoJ, CTpoeHue, PU3NYECKHE

O6BSICHATD 001111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYMIIBbI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasinycoB B
noArpynnax".

XapakTepu3oBaTbh pUsHUYeCcKHe
Y XMMHU4YeCKHe CBOWCTBA IPOCTOTO BelleCTBA CephI U €& coeJUHEHUH
(cepoBozOpPO/a, OKCHUIOB CEPBI, CEPHOU KUCIOTHI, Cy/1b$aTOB), CIOCOOBI UX
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Y XMMHUYECKHe CBOUCTBA (KUCJOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKcUABI CEphI KaK PEICTAaBUTENN KUCTOTHBIX OKCH0B. CepHast
KHCJI0Ta, U3NYecKre U XUMUYECKHE CBOMCTBA (061He KaK
NpeJCcTaBUTEJIS KJlacca KUCJIOT U *cnenuduyeckue*),npruMeHeHue.
CepHHCTast KMCJIOTA.

*XMMHYecKe peaKl 1y, Jexallle B OCHOBE IPOMBIIIJIEHHOT'O
crnoco6a nosiyyeHusl CEpHOHM KUCIOThL. ANllapaThl ¥ IpOTeKaoLie B
HUX Ipolecchl (Ha mMpuMepe NPOU3BOACTBA CEPHOM KUCIOTHI).*
CoJu cepHOM KMCJIOTBI, Ka4eCTBeHHAs peaKLys Ha cyJibdaT-HOoH.
HaxoxzaeHue cepsl U eé coejuHeHUH B npupoze. *Xumudeckoe
3arpsi3HeHHe OKpY»XKarolel cpe/ibl COeIMHEHUAMH Cepbl
(KuCIOTHBIE JOXK/AHY, 3arpsi3HEHNE BO3/[yXa U BOJJ0EMOB), CIIOCOObI
€ero npeAoTBpalleHus.*

JleMoHCTpauumn

Konneknuu (BuaeomMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrsinBaHMe caxapa O/ eiicTBMeM KOHIeHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMBITHI:

O6Hapy:xeHue cy1bpaT-HOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KMCIOTHI C IUHKOM.
Beryucienus

M0 yPaBHEHUSIM XUMHUYECKUX PeaKIHi

MOJIyYyeHHUs], IPUMeHEeHNe U 3HaYeHHE B IPUPO/Ie U XKU3HU YeJIOBEKA C
OTOpPOY Ha CXEMY U IJIaH.

OnpeaensTh HaIMYKeE CyJibGaT-UOHOB B PaCTBODE.

OOBACHATD CYIIHOCTb 3KOJIOTMYeCKHX MMP06JIeM, CBSI3aHHBIX C TIepepaboTKoH
COeJJMHEeHUH cephl OCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

[l1aHUpOBATD M OCYIIECTBJATD HAa MPAKTHKe XUMUYECKHe 3KCIIEPUMEHTHI,
IPOBOAUTH HAGIIOIeHHs, IeJIaTh BBIBOADI 110 Pe3y/IbTaTaM 3KCIepUMeHTa.

CienoBaTh NpaBu/iaM 6e30MacHON paboThI B J1JAGOPATOPUH MPU
HCI0JIb30BaHUHM XUMHUY€ECKON OCY/bl U 060PYI0BaHUS 0], PyKOBOACTBOM
nejarora.

[Tpou3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpHY BLIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBovyHble MaTepuasbl ([lepuoAnYecKyIo CUCTEMY XUMUYECKHX
anemeHTOB /. U. MeHzeeeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXMMUYECKUH psifi HanpsXKeHUH
METaJJIOB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 33/IaHUH U B ITpoliecce
HCCJIeI0BATENbCKOH JIesTeIbHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJIbl, pecypchl UHTEpHETA
1ocJie KOHCY/IbTallMH € earorom
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Tema 5. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
3jieMeHTOB VA-rpynnsl. A3oT,
dochop u ux coeguHeHUs

(74)

061as XapakTepucTUKa 371eMeHTOB VA-rpynmnbl. 0co6eHHOCTH
CTPOEHUS] aATOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE JJIs1 HUX CTENEHU
OKHCJIEHHS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nyecKre U XUMHUYeCcKHe
cBoiicTBa. KpyroBopot asoTa B npupoze.

AmMuak, ero ¢pusnyecKrue 1 XMMUYECKHe CBOMCTBa, NoJydeHHe U
npuMeHeHue. CoJiM aMMOHHS, UX QU3NYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe, KayecTBeHHas peaknus Ha HOHbl aMMOHHUS.
A30THas KUCJI0Ta, eé Gu3nyecKre U XMMUYeCcKHe CBOMCTBa (061ue
KaK Npe/iCTaBUTeJIA K/1acca KUCIOT U
*cenuduueckue*).*Azotrcras KucaoTta. Ucnosb3oBaHHe HUTPATOB
U coJiell aMMOHMSA B Ka4yeCTBe MUHEPa/IbHBIX YA0OpeHUH.*
XrMuU4ecKoe 3arpsi3HeHHe OKpyXKarollel cpefibl coeJHHEHUAMU
a3oTa (KUCI0THBIE LOXK/H, 3arpsi3HEHHEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu ochopa*, pusnueckue u
XMMHYeCKHe CBOWCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, pUsniecKkre u
XUMHUYEeCKHe CBOUCTBA, *nosydyeHue. **KauecTBeHHas peakiys Ha
docdaT-noHbL*

*Ucnosnb3oBaHue pochaToB B KAUECTBE MUHEPATbHBIX
yA00peHni.*3arpsi3HeHre IPUPOIHBIX BOJ0EMOB pocdaTamu.

JleMoHCTpanuu
Kosnneknuu: pocdop u ux coefuHeHUs.
B3saumogeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHble U IpaKTH4YeCcKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BsauMoelicTBUEe cojieli aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3l;aMu a30THBIX U $ocPOpHBIX yA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHue ero CBOMCTB.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
azora u ¢ochopa 1 UX coeAUHEHUH (aMMMaKa, CoJled aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u docdopHO# KHUCIOTHI,
docdaToB), c1ocoObI UX NMOJTyYeHUs, TIPUMeHEeHHe U 3HaYeHHUe B IpUpojie
Y XKU3HH 4YeJI0BeKa C UCN0JIb30BAHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE € UCNO/Ib30BAHUEM
TabsnLbl "XapaKTepHble peaKIMy Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiHEHUH a3oTa ¥ pocdopa B OKpyKarlel cpese.

[I1aHUPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTD HAGJIIO/IEHHUS, ie/1aTh BBIBO/BI 110 Pe3yJIbTATaM 3KCIepHU-MeHTa.

CrnepoBaThb npaBu/iaM 6e30MacHO paboThl B 1aOOPaTOPUU MPH
UCI0JIb30BAaHUH XMMHUYECKOH NMOCy/1bl U 060py10BaHUS.

[Tpou3BOAUTD BBIYMCIEHUS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NP BBINOJHEHUH YYe6HBIX 3a/JaHUH TEKCThI yUe6HHUKA,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
asneMeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U CoJIeN B BOJIE, 3JIEKTPOXUMHUYECKUH Pl HANPsHKeHUH
MeTaJJoB).

Hcnosnib30BaTh NpHU BbINOJHEHUH YYeGHBIX 33/laHUH U B ITpoLiecce

HCCJIeI0BATEIbCKOH JIeTeIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yrsiepoa v KpeMHMH U UX

Yrjiepop, a/uIoTponHble MOAUPUKALUK TPaduT, aMas.
B3auMo/ielicTBUE € MeTa/lJIaMU, HEMETAJIIaMH,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, U3nuecKre U XUMHUYeCKHe

O6BsICHATD 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
TPYNIbl U UX COeJUHEHUH € Y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB
yrJiepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/I0B YI/IepoAa, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Aacop6uusi. KpyroBopot yryepoja B Ipupo/Je. KHUCJIOTbI, KAPGOHATOB, OKCH/Ia KPEMHHUS, KDEMHHUEBOH KUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYEeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJIyYeHHUs], TPUMEHEHNE U 3HAaYE€HHE B IPUPOJE
JIEACTBUE HA )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE. Y ’KU3HU YeJIOBeKa.
*3JKoJiornyeckre nNpobJieMbl, CBA3aHHbIe C OKCUAOM yriepoaa(IV); OnpefiessiTb KAPOOHAT- U CUJIMKAT-
rUIoTe3a r106aJbHOro NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdexT.* OOGBACHATD CYIIHOCTDb 9KOJIOTMYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XKJeHUEeM
YrosibHasg KMCJI0TA U €€ coJy, UX PU3nvecKre U XUMUYeCKHe YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposia U
KapOOHAT-HOHBL OpraHUYeCKHX BEI|eCTB 10/, PYKOBOJCTBOM yYHUTEJIA.
*[lepBoHayYaJIbHbIE NOHATHUSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHUpOBaATh U OCYILECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeIMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHS. NPOBOAUTH HAbJIIO/IeHU, 1e/1aTh BBIBOABI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPAX, OeJIKax, HocJie NpeJiBapUTeNbHON paGoThl.
yrjieBofiax. MaTepuabHOe eIMHCTBO OPraHUYeCKUX U CrnepoBaThb npaBu/iaM 6e30nacHO paboThl B 1aOOPaTOPUU MPH
HeopraHUYeCKHUX COeJUHEHUHN.* UCI0JIb30BAHUH XMMHUYECKOH NMOCYy1bl U 060PYy0BaHUA.
*Kpemuu#, ero pusndeckre 1 XuMUyecKre CBOMCTBa (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH YYe6HBIX 3a/JaHUN TEKCThI y4e6HUKA,
B3aUMO/IEHCTBUSA C MeTa/lJIaMU U HEMEeTaJlJIaMu), oJIydeHue U cripaBoyHble MaTepuaJbl ([leprojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHEeHMeE B 3JIEKTPOHHUKe.* anemeHToB /l. U. MeHzeieeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
*CoenHeHUsI KpeMHHUS B pupoe. O01ue npecTaBaeHus 06 OCHOBAHUH U COJIEN B BOJIE, 3JIEKTPOXUMUYECKUU Psfl HAPSXKEHUH
okcuze kpeMHUsA(IV) u kpeMHHeBoH kucaoTe. CUIMKATBI, UX MeTaJlJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MeAUILIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
BaxkHeli1ne cTpouTeIbHbIE MaTepHaJbl: KEPAMHUKA, CTEKJIO, HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
LIeMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BAHUS CTPOUTEbHBIX MaTePHAJIOB B IOBCEJHEBHOMN 1ocJie KOHCY/IbTallMU C ejaroroM.
KU3HU.*
JleMoHCTpauumn
Mojeu KpUCTaJIM4eCKUX PelIETOK asiMa3a, rpaduTa, MOJIEKYJIbI
dynnepena.
Ancop61ius pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BujieomMaTepuasbl: CHJIMKAaTHast TPOMBILIEHHOCTB.
Mopenn MOJIEKYJ1 OpraHUY€eCKUX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIH OMBIT:
KayecTBeHHas peaklusl Ha KApHOHAT-HOH.
[IpakTHYecKue paGoThI:
Ne 11. [Tony4yeHue yrJeKUCI0ro ra3a U u3y4eHue ero CBOMCTB.
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
Ne 12. PemreHue akcnieprMeHTa/IbHBIX 334 110 TeMe «HemeTasibl».
BeryuciieHus
110 YPaBHEHHUSIM XUMUYECKHX PeaKLH, eCJIu OUH U3 PeareHTOB
JlaH B BH/le BOJAHOI0 pacTBOpa C U3BECTHOW MacCOBOM A0J1eM.

Paspges 3. MeTa/ibl M X coeguHeHMs (20 4)
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Tema 7. O611e CBOMCTBaA
MeTaJl/IOB
(44)

061as xapaKTeprUCTHKa XMMUY€ECKHUX 3J1eMeHTOB — MeTaJlJIoB Ha
OCHOBaHMHU UX NoJioeHUs B [leproauyeckoil cucTeMe XMMHYECKUX
aneMeHTOB /I. U. MeH/iesieeBa U cTpoeHuUst aToMOB. CTpoeHUe
MeTa/lJIoB. MeTa/indeckas CBSI3b U MeTa/lJIndecKas
KpHUCTa/IMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH pAaf
HaINpshKeHUH MeTanioB. Pusndeckue U XMMHAYeCKHe CBOMCTBA
MeTa/u10B. *061Ke croco6bl No/y4eHus MeTaL1oB. [loHaTHe 0
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIUTBI OT KOPPO3UH.
CnzaBbl (CTasb, YYTYH, JIOPAJIOMUHUH, 6pOH3a), UX IPUMEHEHHE B
OBITY ¥ IPOMBILIJIIEHHOCTH.*

JleMOHCTpauuu

O3HakoMJIeHHe € 06pa3laMu MeTaJLJIOB U CILJIABOB, UX
bH3UIeCKUMH CBOMCTBAMU.

Mojenu KpUcCTalsInyeCKUX PeIETOK MeTaJJI0B.
BuseomaTtepuasbl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMu CIJIaBOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTaJjlyla C KUCJOTOH OT PHUPO/bI
MeTaslIa.

BoluuciieHust
— I10 ypaBHEHUSIM XUMUUECKUX pPeaKLUH, e OJJMH U3 peareHToB
COJIEPKUT IPUMeECH

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONKMCAaHUU CBOMCTB BEI[eCTB U UX PeBpalleHUM.

O6BSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/IEMEHTOB-
METaJVIOB U UX COeJUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapaKTepHu30BaTh CTPOEHHE METaJIOB, 06LI1e GU3NYeCKHe U XUMUYeCcKHe
CBOWCTBA METAJJIOB.

XapaKTepHu30BaTh 0011e CIOCO6LI MOJIYyIeHUs MeTaJlJIOB I0ce
CTPYKTYpHUPOBaHHs MaTepuaJa.

CnesfoBaThb NpaBu/iaM 6e30nacHoOi paboTel B 1abOpaTOPUU NPU
UCI0JIb30BAaHUU XMMHUYECKOH NMOCy/ibl U 060py10BaHUA.

[Ipon3BOJUTD BBIYMCIEHUS 10 XMMUYECKUM YPAaBHEHHUSM.

Hcnosb30BaTh NpHY BBINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([leprojuyecKyro CUCTEMY XUMHUYECKUX
anemeHToB /l. U. MeHzeeeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJsiel B BOJE, 371EKTPOXUMUUYECKUH psijl HAPSKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTAllUH C eJarorom
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Tema 8. BaxkHelue
MeTaJlJIbl M X COeJMHEeHHUA
(16 49)

lesounble MeTasbl. [losoxxeHue B [leproguyueckoil cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeHn/iesieeBa, CTpoeHHE aTOMOB.
HaxoxaeHnue B npupoje.

dusnyeckre U XMMUYeCcKHe CBOKHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUAbl ¥ TUAPOKCU/BI HATPUS U Kasus. [[puMeHeHne
11eJI0OYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€EMeEIbHBIE METa/JIbl MAarHUM U KaJbLIU{, CTpOEHNUE
atoMoB. [losnoxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenzeneeBa. HaxoxzeHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelme coeiuHEeHUS
Kasblus (OKCUJ, TUAPOKCHUZ, con). *XKECTKOCTb BOAbI U CIOCO6BI
eé ycTpaHeHuUs.*

Anromunuil. [lonoxeHue B [lepruoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHfiesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XUMUYECKHe CBOMCTBA. AMOTepHbIe
CBOWCTBA OKCHJA U TUAPOKCUJA.

Keneso: cocras, cBoiicTBa U nosy4deHue. [losoxeHue B
[lepuoanyeckoit cucteMe XMMHUY€ECKUX 3J1EMEHTOB

. U. MeHesnieeBa, cTpoeHue aTomMa. HaxoxzaeHue B mpupoze.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCH/IBI U COJTH
xkene3a(1l)

u xese3a(lll).

JleMoHCTpauumn

B3saumogeiicTBre HATpuUs C BOAOM.

OkpalivBaHue IIJlaMEeHU MOHAMU HaTpPUs U Kasusl.
OkpaliuBaHue IJIaMEHU MOHAMU KaJbLUSl.
B3aumoieicTBre OKCH/1a KaIbLUS C BOJIOM.
Buseomartepurasbl: ropeHue eJie3a B KUCI0PO/Jie U XJI0pe.

JlaGopaTopHble U IpaKTU4eCKue padoThbl
JlabopaTOpHBIE OMBITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMH aJIFOMUHHSA U €T0 CIJIaBOB.
AMdoTepHbIe cBOKWCTBA I'MAPOKCH/IA aIFOMUHUS.
KauecTBeHHbIe peaKLMM HAa MOHBI JKeJie3a.
[IpakTHYecKue paGoThI:

Ne 13. PelteHHe 3KCIIepUMEHTA/IbHbBIX 33/]a4 110 TeMe «MeTasLbI».

BbruucieHust
[0 ypaBHEHUSIM XMMUYECKHX peaK Ui,

OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/IEMEHTOB-
METAJVIOB B IPYINIAaX U UX COEAMHEHHUH C yYETOM CTPOEHUS UX ATOMOB.

XapakTepu30BaTh pU3NUECKUE U XUMUYECKHE CBOWCTBA NIPOCTHIX BELECTB
MEeTaJlJIOB U UX COeJUHEHUH (OKCHZ0B, THAPOKCH/IOB, COslel) ¢ omopoi Ha
CXeMy, CIIOCO0ObI UX MOJIyYeHHs], IPUMeHeHNe U 3HaYeHHUe B IPUPO/JIe U XKU3HU
YeJsI0BeKa.

Pacno3HaBaThb C NOMOIIBIO KaYeCTBEHHBIX PeaKLMi HOHbI MeTaJIJIOB (MarHus,
KaJIbIIMs, JIIOMUHUS, LIMHKA, XKeJie3a (2+), )esie3a (3+), Meau (2+) ¢
HCII0JIb30BaHNEM TabJuIbl "XapaKTepHble peaK[M1 Ha KATHOHBI'".

[I1aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOAUTH HAGJII0/IeHU, [1e/1aTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

CnepoBaThb npaBu/IaM 6e30MacHOM paboThl B JJabOpaTOPUU NPU
WCII0JIb30BAaHUHU XMMUYECKOH II0Cy/1bl ¥ 060pPY/JOBaHHU.

[Tpou3BOJUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

BbicTpanBaTh pa3BEépHYyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIO U3 yiebHHKa U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0JIb30BATh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosnb30oBaTh NPU BbINOJIHEHUH Y4eGHBIX 33/laHUH U B ITpoLiecce
UCCJIEI0BATE/bCKOM JIeITENIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTepHabl, pecypchl iHTEpHETa
1ocJie Ipe/iBapUTeIbHONH KOHCYJIbTALMY C IearoroM

Paspen 4. Xumus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesI0BeKa

*HoBble MaTepHaJbl U TEXHOJIOTHUH. BelJ_[ECTBa U MaTepHaJibl B
HOBCEAHeBHOfI »KM3HU YesioBeKa. XMMHUS U 310pOBbE. be3omacHoe
HCIIOJIb30BAaHHE BEIECTB U XUMHWYECKUX peaKum?I B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbIX Cd)ean AeATeJIbHOCTH n}oaeﬁ,
OCHOBHbI€ Bell€CTBA U MaTepUHaJIbl, IPUMEHAEMbIE B )KU3HHU COBPEMEHHOTI'O
YeJIOBEKa.
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(34) [IpupoiHbIEe UCTOYHUKHU YTJIEBOAOPO/0OB (Yroyib, TPUPOAHBIH ras, OGBSICHATD yC/I0BUsI 6€30IIaCHOTO UCI0JIb30BAaHUS BEILECTB U XUMUYECKUX

HedThb), IPOAYKTHI UX [TIepepabOTKU, UX POJIb B OBITY U peakuui B ObITY.

HPOMBILIJIEHHOCTH. AHanM3MpoBaTh U KPUTHYECKHU OLleHUBATh MHPOPMALMIO O BJAUSHUU
OCHOBBI 3K0OJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHue IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIP. HA COCTOSTHUE
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMyCTUMas KOHLEHTpalus OKpY’Kalollel cpesibl.

Beuects — [IJK). YMeTb 0Ka3bIBaTh NE€PBYI0 MOMOILb IPU XUMUYECKUX 03KOraX U OTPaBJIEHHAX.
PoJib XMMUU B pellleHuH 3K0JIOTMYeCKUX pobieM.* [IpyHUMaTb y4acTHe B 06CYKJeHUU TPO6JIeM XMMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO IO3UIUIO M0 Tpo6JieMe U
npe/jJaraTb BO3MOXKHBIE IyTH €€ pellleH!Us C ONOpor Ha HHPOpMaLHIo U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa.

HpPI pa3pa60TKe pa6oqe171 InporpaMmmMmbl B TE€MATU4YE€CKOM IIJIAHHPOBAHHUU [JOJIXKHBI OBbITH y4TeHbl BO3MOX>XHOCTHU HCIHOJIb30BAHHUSA 3JIEKTPOHHBIX (LU/I(l)pOBbIX)
06paBOBaTeJ’[beIX pecypcoB, ABJAKUNUXCA y‘{e6HO-METO,Z[I/I‘{eCKI/IMI/I MaTepHajlaMu (My.llel/IMe,ELI/IIjIHI:Ie porpamMmmsbl, 3JIEKTPOHHBLIE y‘{e6HI/IKI/I N 3a/jla4HHUKH,
3JIEKTPOHHbIE OHUOJIMOTEKH, BHUPTYyaJIbHbIE na6opaTopHH, HUIr'poOBbIe NPpOTrpaMMbl, KOJIJIEKIITUH ].[I/I(I)pOBbIX 06paBOBaTeJIbHI:IX pecprOB), HCIIOJIb3yEeMbIMH OJIAA O6y‘lEHI/IH )41
BOCIIMTAHHUA Ppa3JIMYHbIX TPYII MoJIb30BaTeJiel, npeacrtaBjJ€eHHbBIMHW B 3JIEKTPOHHOM (I_U/I(i)pOBOM) BHUJ€E€ W peaJM3yIIHUMHU OUAAKTHYeCKHEe BO3MOXHOCTHU HKT,
coLeprKaHUEe KOTOPBbIX COOTBETCTBYET 3aKOHOAATEJIbCTBY 06 06paSOBaHI/II/I.

2-i1 BapuaHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoii BapuaHT NPUMEPHOrO0 TEMAaTUYECKOTO IJIAHUPOBAHUS MCHOJb3yeTcs, ecnu oOywaromuecs ¢ 3I[IP momydaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe NpejiaraeTcs:

- U3y4eHHEe MaTepuaa KpyImHbIMU OJIOKaMH;

- omepexaroniee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWM B PA3UYHBIX YCIOBHUAX (IEPEHOC 3HAHWUW MO aHAJOTUM OT OOIIMX CBOMCTB
Pa3TUYHBIX KJIACCOB BEIIECTB K OOIMM U CHENU(PUUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBAET JOJIO
CaMOCTOSITEIIbHOCTH O0YYaIOIINXCS MTPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HW3YyYeHHMs]  BEHIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTBI0, XUMUUECKON CBSA3BI0O M CTPYKTYpPOH BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHME aTOoMa, CTPOCHHE BEIECTBA, BAXXHEUIINE MPEICTABUTEIN MPOCTBHIX U CJIOXKHBIX BEIIECTB, XUMHUYECKUE
peakIun).

M3MmeHeHue riaHupoBaHus 10 pa3ziesiaM UTEMaM COCTOMT B CIEAYIOIIEM:
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- N3Y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHMYECKOM XMMHUHU OCYILECTBISETCS B 8 Kiacce, 00ibllle BpEMEHU BBIICISETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKIuil”,
"DeKTponuTHYECKas Auccouranrsa. XUMHYECKHE peaKkIui B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey niepen «Hemerammammy, T.K. oOy4atomuecs ¢ 3[IP Gosbiiie 3HAKOMBI C
METaJUIAMM U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepacrpeiesieHue CoJlepKaHusl OAHUX TEM B ApyrHe (pacKpblBA€TCs HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XUMHST W OKpY)KamIlas cpena’ pacKpbhIBaeTCs Ha KOHKPETHBIX IMpuUMepax B pazfenax "Meramubl U MX COeQUHEHus",
"Hemeramnsl [V-VII rpynm u ux coenuHenus";

- oO0beauHeHHEe TeM (naer OoJbllle BO3MOXKHOCTEH 71 MCIOJIb30BAaHUS CpPAaBHEHUS — CXOJACTBA W OTIMYMNA; Tema
«Kucnopon» u tema «Bonopon»);

- BblaeneHue otaenbHbiXx TeM (Tema «llepBoHauanpHble MOHATUS 00 OpPraHUYECKHUX BEILECTBax»). BbiaeneHue B
OTJENbHYIO TEMY, B KauecTBe "OyKBaps MO OpPraHM4YecKOW XMMHHU'", JaeT BO3MOYKHOCTb YIIIyOJIATH HOHATHUA: OIpEAeNeHHUs,
KJ1acCU(UKaLs, OCHOBAHUS JJIs KJIacCU(PUKAIIMU, HOMEHKJIAaTypa, 00Iue CBOWCTBA BEILIECTB, CTPYKTYpa BEILlECTBA, COCTABICHHE
dbopmyn no obmiei popMyse U MO Ha3BaHUIO, Ha3bIBaHUE BelIecTBa MO Gopmye. B 3ToMm ciiydae nmporpaMMHbBIN Matepuali U3
xapaktepucTuku [VA moarpynmnsl MO>KHO JOHECTH HE (PParMEHTOM KAapTHUHBI «OPraHUYECKHE BEIIECTBA», a KaK YacTh LIEJIOTO.
Moxxet ObITh BblzienieHa TeMa «[IpakThKym» B KOHIIE IEPBOTO U BTOPOTO r0I0B 00YUYEHUSI.

TemaTnueckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga oOy4deHust)

Tewmbl KonunuecTtBo yacoB B tom uncne HasBanus pa6ot
Ha KOHTPOJIbHBIE Ha MPaKTUIECKHe
paboTh paboThI
Pasnen «[lepBoHavyabHbIe XUMUYECKHE TOHATHS Y, 144

1. Xumwus — BakHas 001acTh 4 1 2 [Ipaktiueckas padora Nel « JlabopartopHoe 060pyJOBaHME U PUEMBI

€CTECTBOZHAHUS U MIPAKTHIECKOMH oOparieHus ¢ HIM»

JIEATENBHOCTH Y€JI0BEKa. IMpakTraeckas paborta Ne2 «OuncTKa 3arps3HEHHOI OBapeHHOI comn"
2. BemecrBa U XUMHYECKHE PEAKIHH. 7 - 1 IpakTraeckas pabora Ne3 «IIpu3HaKH NIPOTEKAaHHUST XUMHUUECKIAX PEaKIIII»
3.  KonuyecTBeHHBIE OTHOILCHUS B 3 1 - KonTponbHas pabota Nel «[lepBoHavanbHble XUMUYECKUE TIOHATUS, XUMUYECKHE

XUMHH (OpMyIIBI ¥ ypaBHEHUsI» 3arpsi3HEHHON MOBapEHHON COJIH)
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Pasznen «Ilepuoanueckuii 3aK0H U nepuoandeckas cuctema xuMmuueckux aieMeHToB JI.M. MenneneeBa. CtpoeHue aroma. Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHbIE peakiumuy, 154

4. CtpoeHue aTomMa 7 1 - Konrponphas padora Ne2 «Ileproaudeckas cHCTeMa XUMUYECKHX JIEMEHTOB

[lepuoauueckuil 3akoH U J.U. Menneneesa. CTpoeHne aToMa»

MEPHOIIMUECKAs CHCTEMA XUMUIECKHUX

snemeHToB J|.U. Menzaeneera

5.CrpoeHue BelecTB. XUMUYECKast 8 1 - KontponsHas padora Ne3 «Xumudeckast CBI3b»

CBS3b.

OKHCIUTENEHO-BOCCTAHOBUTEIHHEIE

peakiyn

Paznen «BaxkHelmuye npecTaBUTeIN HEOPraHWIECKUX BeIeCTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [Ipaktudaeckas padora Ned «[lomyueHne KHCIOpOaa U U3yICHUE €TO CBOMCTBY
IIpaktudaeckas padora Ne5 «[lomyueHne BOgOpoa u U3y4EHUE €T0 CBOHCTBY»
KonrponbHas padora Ned «Kuciopon. Bogopom»

7. Bopa. PactBopbl. 5 - 1 [pakTrueckas paborta Ne6 «IIpuroToBieHne pacTBOPOB C OIPEEICHHON
MaccOBOH J10JIell paCTBOPEHHOI'O BEILIECTBA

8. Teopust FIEKTPOTUTUIECKON 5 - -

JIUCCOIMAIINI

9. Baxkneiimue knacchl 11 1 1 KontponbHas padora NeS «OCHOBHBIE KJIacChl HEOPTAHMYECKUX COCIMHEHHI)

HEOPraHWYECKHUX COEIHMHEHUIH IpakTrueckas paborta Ne7 «PenieHue SCKCIIepIMEHTANIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHUIECKHX COCIIMHEHUID)

Paznen «BemecTBoO M XUMHYECKHE PEaKIUmy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYECKUX PEAKIMH

9 KUIIACC

Tembr

KoamgecTBo yacoB

B Tom gncue

Ha KOHTPOJIbHBIC

paboThI

Ha IPAKTUYECKUE

paboThI

HasBanus pabot

Pasznen «IloBTopeHue u yrinyOiieHHne 3HAHUH OCHOBHBIX pa3ziesioB Kypca 8 kiacca «BelecTBo 1 XMMHUUecKkue peakuum», 104

[ToBTOpEeHUE M yriryOneHue 3HaHUi 10 1 2 [IpakTnueckas pabora Ne 8 «Peakiuu HOHHOTO 0OMEHa»

OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca IMpaxTnaeckas pabota Ne9 «KadecTBeHHBIE pEaKIiK B PACTBOPE»
KonTponpHas pabora Ne 6 «DnekTposurideckast JUCCOIHAANsD)

Pasnen «MeTaisl B BX COeTUHEHUs», 204

1. O6ume cBOWCTBA METAJLIOB 4 - -

2.Metasl 1 UX COeIUHEHUS 16 1 1 [pakTuueckas pabora Nel3 «PemieHne skcriepuMEHTaIbHBIX 3aa4 110 TeMe

«MeTaibl 1 iX COSTUHCHUS )
KonTponpHas pabora Ne8 «Metamisny
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Paznen «Hemeramnst IV-VII rpynn u ux coenuHeHus», 244

3.001mas xapakTepucTHKa
XMMUUYECKUX 31eMeHToB VIla
rpynnsl. ["ajorexsl.

4 _

4.001as XxapaKTepucTHKa
XHMHYECKHUX dJIeMeHTOB Via
rpynnsl. Cepa U ee COeTMHEHHS.

5.001mast xapaKTepuCcTHKa
XHMHYECKHX JIEMEHTOB Va
rpynmsl. A3or, pocdop u ux
COCJIMHEHHSI.

IMpaxTnaeckas pabota Nel0 «[lorydeHne aMMuaka U H3ydeHHE €r0 CBOUCTB)

6.00m1as XxapaKkTepuCTUKa
XMMHUYECKHUX 271eMeHToB [Va
rpynnsl. YTiaepos, KpeMHUM U UX
COCJIMHEHHUS.

[paktiueckas padota Nell «[loxydeHne yriaeKUcIoro ra3a i U3y4eHHe €ro CBOUCTBY
[paktiueckas padota Nel2 «PemeHne s3KkcriepUMEHTATBHBIX 33144 [0 TeMe
«Hemerannsl IV-VII rpynn 1 ux coequHeHUn»»

KontponbsHas pabora Ne7 «HemeTamibi»

Pa3£[€.]'[ «HepBOHa‘-{aJ’ILHHe XUMHUYECKUE TIOHATHUS 00 OpraHM4Y€CKuX BEUIECTBAX), 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHSATHUS 00 OPTaHUIECKHUX
BEIECTBAX

10 -

Paznen «O6o0menne Matepuana o kypey «Heopranudeckast xumusy, 44

13. Xumus u okpyxKaromas cpesa.

1 -

14. O6o0uIeHNe MaTepHana 1mo
Kypcy «Heopranuueckas XUMHS

KontponsHas padora Ne9 «rorosas padoTta 3a Kypc HEOPTaHHUYECKOH XUMUI

Bcero 136 u
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHbIe TeMbI,
pacKpbiBatlowWme faHHbIN pasgen
nporpammol,

MU KOINYECTBO 4acoB,
OTBOAMMOE Ha UX UsyyeHue

OcHoBHOe cogepiKaHue

OCHOBHbl€e BUAbI AEATE/IbHOCTH
ob6yuatowmxca

Pa3znen 1.IlepBoHayaibHble XUMHYECKHe MOHATHsI(14 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJjioBeKa

(44)

*XuMus B cucTeMe HayK. Pojb XUMHHU B >KU3HU

yesoBeka.*Tesa u BemectBa. ®Pusuyeckue CBOHCTBa

BellecTB. [lpaBuia  6Ge3omacHOTo  oOpalleHdus ¢

BellleCTBAMHU U J1abopaTOPHbIM 060pyAoBaHUEM. YuCThbIe

BellecTBa M cMecu. Crnocobbl pasjiesieHus CMecei.

*[lousgTHE 0 METO/jaX IO3HAHUSA B XUMHUU.*
JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PaznnyHble BUBI XUMUYeCKOU mocyibl. 3. 06pa3ibl
BeLEeCTB.

4. Cioco6bl pasziesienusi cMeced (pUabTpoBaHuUe,
BbllIapUBaHUe, AUCTHUJIISALUs, XpoMaTorpadusi).
JlabopaTopHble U IpaKTUYeCKHE PaGoThI
JlaGopaToOpHbIE ONbBITHI:

Onucanue GpU3NIECKUX CBONCTB BEILECTB.

PaspneneHue cMecH C MOMOIIbI0 MarH1Ta.
[IpakTHyeckre paboThI:

Ne 1.J/labopaTopHOe 060pyJ0BaHHE U PUEMBI 0GpaleHUs
C HUM

Ne 2. OyucTka 3arpsi3HeHHOH MOBapeHHON COJTH

PackpbIBaTh CMbIC/I U3y4aeMbIX HOHSITHUH C IOMOIIBIO [TeJjarora.

PackpbIBaThb posib XUMHUH B IPUPO/JIE U XKU3HU YeJI0BEKa, €€ CBSI3b C APYTMMH HayKaMU.

Pa3nuyaTh YHCThIE BelllecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPO/HbIE CMECH;

PaznuuaTe pusnyeckue 1 XUMUYECKHe sIBJIeHUS C ONOPOX Ha ONpe/ieseHUs.

OnpenensiTb MPU3HAKK XUMUYECKUX peaKIU{ U YCI0BUS UX TPOTEKAHUS.

CiienoBaTh NpaBUIaM IOJIb30BaHUS XUMHUYECKOH OCY10H U 1abopaTOPHBIM 060pyI0BAaHHEM, A
TaK)Ke MpaBU/IaM o6palleHus: C XAMUYeCKHMU Bellle-CTBaMH B COOTBETCTBUHU C
HMHCTPYKIHSMHU 0 BbIMOJHEHHUIO MPAKTUYECKUX PAabOT 10/ KOHTPOJIEM TTeJarora.

[l1aHUPOBATh U MPOBOJUTH XUMUYECKUM 3KCIIEPUMEHT M0 U3YYEHUIO U OMTUCAHUI0 QU3UYECKUX
CBOMCTB BELIECTB, CIOCOGOB pa3zie/ieHusl CMecel BeleCTB M0/ pyKOBOJACTBOM IeJarora ¢
06Cy/lIeHrueM IJIaHa paboThl.

HWcnosib30BaTh MPH BBINOJHEHUHU Yie6-HbIX 33IaHUH U B IPOLIECCE UCCIEeA0BATENbCKON
JeITeJIbHOCTH HayYHO-MOMYJISIPHYIO JINTEPATYPY XUMHUUECKOT0 COJIep>KaHusl, CIPaBOYHbIEe
MaTepHuasbl, pecypcbl MHTEpHeTa 0 PYKOBOACTBOM IeJarora.

BricTpauBaTh pa3BépHYyThle MMUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOU HA HHPOPMAIHIO U3
y4eOHUKA U CIPABOYHbBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIH MOHATUHHBIN
anmnapar Kypca XuMUU

Tema 2. BemecTtBa
U XUMUYeCKHe peaKIuu

(74)

ATOMBI U MoOJIEKyJ/Ibl. XMMHUYeCKUe 3JIeMeHTbl. 3HAaKHU
(cMMBoOJIBI) XUMHYECKHX 3JieMeHTOB. OTHoOcHUTesbHast
aToMHasa Macca. [IpocTble U c0XxHBIe BelllecTBa. ATOMHO-
MOJIEKYJIIDHOE yYeHHe.
dopmyua.
XUMHYECKUX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa

XuMuyeckast BaseHTHOCTB aTOMOB

BellecTB.*  OTHOCHTeJIbHasi  MOJIEKyJIIpHas  Macca.
MaccoBast 1011 XMMHUY€CKOI'0 3JleMeHTa B COeIMHEHUH.
dusnyeckre U XUMHYECKHE SBJEHHA. XHMHYecKas
peakuuss W e€ TNpU3HAKU. YpaBHEHUS XHUMHYECKUX
peakuu. 3aKOH COXpaHEHUS MacChl BelecTB THIBI

XUMUYECKUX  peakIui (coeHEHHE, Ppa3JIOXKEHHE,
3aMelleHUe, 0OMEH).

*M. B. JIoMOHOCOB — Y4€HbIH-3HLIUKIONEAUCT.*

[OemoHcTpauuu

dusunueckue siBjeHNUs (pacTUpaHue caxapa B CTYIIKE,
KUIIeHUe U KOH/IeHCaIllusl BOJIbI U T. [1.).

XuMH4eckue siBJeHUs (TOpeHNe CBeUH, pa3ioKeHue
caxapa, B3aUMO/JleiCTBUE CEPHOM KUCJIOTHI C XJI0OPUA0M

[IpuMeHATDb eCTeCTBEHHO-HAay4YHble MEeTO/Ibl TI03HAHUs (B TOM 4HCJie HAO/IIO/IeHHE,
MO/IeJIMPOBAaHUE, SKCIEPUMEHT) U OCHOBHBIE OTIEPAlUU MBICIUTENbHOH 1€ TEIbHOCTH
(cpaBHeHUe, KaaccubUKAIMSA) [T U3yYeHUs BELIECTB U XUMUYECKUX PeaKIUH C OOpoi Ha
QJITOPUTM HUJIH CXEMBbI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTh 3TH MOHATHUS MPU OMTUCAHUUN
CBOMCTB BeILeCTB U UX NPeBpalleHUH C OOPOU Ha MJIaH U KJII04YeBble CJI0Ba.

PaznuuaTh pusnueckue U XMMUYeCKUe SBJIEHUS], 00'bSCHATD UX CYL[HOCTh C TOUKH 3pEeHUS
ATOMHO-MOJIEKYJIIPHOT'0 YYEHHSI C OTIOPOH Ha ONpesie/IeHUsI U CXEMBI.

OmnpeiesIiTh MPU3HAKU XUMUYECKUX PEAKINH, YCI0BUS UX IPOTEKAHUS.

OGBACHATH CYI[HOCTh PU3UIECKUX U XUMUYECKUX SIBJIEHUH C TOYKHU 3peHHUs aTOMHO-
MOJIEKYJIIPHOT'O YYEHHUS C UCII0/Ib30BAHHUEM BU3YaJIbHOH OMOPHI.

KrnaccupunupoBaTh XUMHUUECKHE PeAKIUH (110 YUCIY U COCTABY Pearupyouiux 1
006pa3syoIIMXCs BEIEeCTB) C OTIOPOH Ha CXEMBI.

CocTaBasiTb GOPMYJibl GUHAPHBIX BENIECTB M0 BaJIEHTHOCTHU U OIPEIeNIATh BaJIEHTHOCTb 110
¢dopMysiaM BeleCTB C ONOPOH HA aJITOPUTM Y4eOHBIX AeUCTBUM.

PaccTaBisTh K03QOULUEHTHI B ypaBHEHUSAX XUMUUECKUX peaKLUi C OIOPOH Ha aiTOPUTM
y4eOHBIX AeHCTBUH.

Ciie0BaTh paBU/IaM M0J1b30BaHUsI XUMUYECKOM OCYA01 U J1JaGOpaTOPHBIM 060pyJ0BaHUEM, A
TaKXKe NpaBuJiaM 06palleHHUs C BellleCTBaMH B COOTBETCTBUU C HHCTPYKLUSMHU 110 BbINOJIHEHUIO
J1abopaTOPHBIX XMMUYECKUX ONBITOB MO/ KOHTPOJIEM IeJjarora.

HWcnosb30BaTh NPU BbINOJHEHWH YYeOHbBIX 3aJJaHUI U B IIpOLiecce UCCIel0BaTeNbCKON
JesITeJIbHOCTH Hay4YHO-NIONYJISIPHYIO IUTEPATYPy XUMUYECKOTO COZlepKaHUs], CIpa-BoY-Hble
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6apus,

passioxxeHue rugpokcuga Meau(11), B3aumogeiicTere
KeJie3a C cepoi, B3aMo/JieiCTBHe KeJie3a C paCTBOPOM
cosiu meau(ID)).

OMBIT, WIJIIOCTPUPYIOIUI 3aKOH COXpaHEHUs MacChl.

Na6opatopHblie U npakTU4eckne pabortbl

JlabopaTOpHbIE ONbITHI:

[Ipumepsl pu3nveCKUX sIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJa).

[IpuMepbl XUMUYECKUX SIBJIEHUH (MIpOKaJuBaHUE MEJHOU
MPOBOJIOKH, B3aHMO/I€MICTBHE MeJjIa C KUCJIOTOM).
Mopesnn aTOMOB U MOJIEKYJI.

IIpaxtuaeckas pabora Ne3. [IpusHaky mpoTeKaHU
XUMHYECKUX PEaKIHi.

BbluncneHuns
— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MacCCOBOM JI0JTM XMMHUYECKOT0 3JIeMeHTa o ¢popmy.Jie
coeUHEHUSA

MaTepHaJbl, pecypcbl IHTep-HeTa 1o/, pyKoBOJCTBOM IleJjarora.

BeicTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapar Kypca XMMHH

Tema 3. KosinuecTBeHHBIE
OTHOWIeHUs B xuMuH (34)

KosmyectBo BemectBa. MoJsib. MosisspHass Macca. 3akoH
ABorazpo. MouisipHblii  00BbEM ra3oB. PacdyeTbl 1O
xuMu4yeckod  ¢opmyse. PacyeTbl  MaccoBoW  Jj0sM
XUMHYECKOro JJIEMEHTa B COeIMHEHHH, KOJIM4YeCTBa
BellleCTBa, MOJIAPHOM Macchbl. PacyéTbl MO XUMHUYECKHUM
YpaBHEHHSAM.

JleMoHCcTpayus:

- 06pasiibl BEIIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH U IPUMEHSATD 3TH NOHATHSA, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUH /AJIs1 PellleHUs] pacyéTHBIX 3a/ia4 C IOMOLIbIO earora.

BBIUHCIATH MOJISIPHYIO Maccy BeIeCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa, Maccy BellecTBa C
ornopoi Ha o6pasel, Ha GOPMYJIbl;

[IpoBOANTE pacyéThl 10 ypaBHEHUAM XMMHUYECKUX PeaKI1i c onopoii Ha o6pasel;, aropuTM
y4eOHBIX IeHCTBUN: KOJIMYeCTBa, 06'bEMa, MacChl BELleCTBA 10 U3BECTHOMY KOJIMYECTRBY,
06'bEMy, Macce peareHTOB UJIM IPOJYKTOB PeaKIHH.

BbicTpanBaTh pa3BEépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha HHGOPMALMIO U3
y4eGHHKa U CIPAaBOYHBIX MAaTEPHAJIOB, PAMOTHO HCII0JIb30BaTh U3y4YE€HHBIH MOHATHHHBINA
anmnapar Kypca XMMHH C TIOMOLIbIO TIeJlarora.

Paspen 3. llepuoauyeckuii 3aKkoH u [lepuogudeckas cucteMa XMMHYECKHUX 3/1eMeHTOB /[I. U. MeHAae1eeBa.
CTpoeHue aTOMOB. XUMHY€eCKasA CBA3b. OKMC/IMTE/ILHO-BOCCTAaHOBUTE/IbHbIE peakuyu (15 4)

Tema 4. CtpoeHue atoma.
Mepuoguuecknii 3aKoH 1
Mepuoauueckana cuctema
XUMUYECKUX IN1EMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble MONBITKH  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(esiouHBIE U LIEJOYHO3€eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT
aMoTepHbIe OKCUABI U TUAPOKCUIBL.*

PaCKprBHTb CMBbICJI TIEpUOAUYECKOI0 3aKOHA 110/ pyKOBOACTBOM Ilefarora.

[ToHuMaTh CyljeCcTBOBaHUe nepuo,qw{ecxoﬁ 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB
(I/IBMEHeHI/Ie pagnuycoB aTOMOB U SJ'IeKTpOOTpI/lLlaTeIIIJHOCTI/I) H UX COE,ELI/IHeHI/II‘/JI oT
IIOJIOXKEHUA B HepHOAH‘{eCKOﬁ CHUCTeMe U CTPOEHHA aTOMa C UCII0JIb30OBaHUEM CXeM U Ta6J11/IL[.

YcranaB/iMBaTh CBSI3b MeXAy I0JIOKeHUEeM 3JIeMeHTa B HepHOAH‘JECKOﬁ CHUCTEeME U CTPOEHHUEM
ero atoma (COCTaB U 3apdan a4pa, 06Lu,ee YHUCJIO 3JIEKTPOHOB U pacrnpejesieHrne ux 1o
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[lepyopuueckuit  3akoH. [lepuojguyeckas cucTeMa
3JIEMEHTOB . U. MenpgeseeBa.
KopoTkomnepuoanas u *JIMHHONIepHUoAHasT*GOpMbI
[leproanyeckoil cHCTeMbl XHMHYECKHX 3JieMeHTOB /I
U. Menpeneesa. [lepuogpl 1 rpynnel. PU3ndecKuit cMbICI

HOMEpPOB IIepUOAa U TPYIIbI

XHUMHUYECKUX

NopAAKOBOIro HoOMepa,

aJieMeHTa.
CtpoeHue aTOMOB. CocraB aTOMHBIX
anep.*U3oronsl*JekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX

060J104eK aTOMOB NepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
CUCTEMbI I. W. MeHgesieeBa.
3jJleMeHTa II0  €ero

[lepuosnyeckoit
XapaKTepuCTHUKa
noJsioxkeHuto B [lepuoauyeckoit cucreme /[l. U. MeHeneeBa.
W3MeHeHus1 pajuyca aTOMOB
MeTa/IJINYeCKUX u

XHUMHUYECKOro

*3aKOHOMEpPHOCTH
XUMHYeCKUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB MO TpyNNaM M IepHOoJaM.
3nauenue Ileprogudeckoro 3akoHa U [lepuoanyeckoi
CUCTEMBI XMMHYECKHUX 3JIeMEHTOB AJfl Pa3BUTHUSA HayKH U
npakTuki. [[. . MeH/jesileeB — y4EHbIH U rpakiaHuH.*
AemoHcTpauumn
KopoTkonepruoaHnas u JJIMHHONEepHUOAHAsA()OPMEI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB
/. U. MeHeneeBa.

O3HakoMJIeHHe c 06pa3liaMi MeTaJ/lJIoB U HEMETAJLJIOB.
Nab6opatopHble 1 NpakTMyeckne paborbl
JlaGopaTOPHBIH OTBIT:

BsanMogelicTBre THAPOKCHJA LUHKA C pacTBOpaMH

KHUCJIOT U 1eslouelt

3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEHUsI CBONCTB 3JIEMEHTOB U UX COeJMHEHUH 0 IpynnaM 1
nepuojam [leproinyeckoi CUCTEMBI C IOMOLIbIO II€Jjarora.

XapakTepu30BaTh XMMUUYECKUE 3JIEMEHThI IEPBBIX TPEX MEPUOOB, Ka/IHs, KAJbLUS 0 UX
nosioxxeHuto B [lepuoguyeckoit cucreme /l. U. Mengeneesa.

CienoBaTh NpaBUaM 6e30MacHON paboThl B JIJAOOPATOPUU NPH UCTIOJIb30BAHUYN XUMUYECKON
nocy/ibl ¥ 060pyA0BaHUs 10 KOHTPOJIEM leJarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOX Ha HHPOpMaALHI0 U3
y4eOHHKA U CIPAaBOYHbIX MAaTEPHAJIOB, TPAMOTHO HCI0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
annapar Kypca XMMHUHU [10c/le CTPYKTYPUPOBaHUsA MaTepHrasa ¢ MCI0JIb30BaHUEM KJIULIE.

Hcnosb30BaTh NpH BLIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI yYeOHUKa ocjie
CTPYKTYpUPOBaHUs MaTepHasa, ClipaBoYHble MaTepuasbl ([lepuoguyeckyro cucremMy
XUMH4YecKuX 3yieMeHTOB /J|. . MeH/iesieeBa, TabIM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJieldl B BOJIe, 3JIEKTPOXUMUYECKUH PsiJi HAIPsDKEHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHINMOJHEHHH YUe6HBIX 3a/JaHUH U B ITPOLlecce UCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NOMYJIIPHYIO JIUTEPATYPy XMMUUECKOI0 COJlep>KaHusl, CIpaBOYHbIe
MaTepHuasbl, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM Ilejarora

Tema 5. CTpoeHue BelecTs.
Xumuueckasi CBA3b.
OKucInTeILHO-
BOCCTAHOBHUTEIbHbIE PeaKuu

(81)

Xumuueckas  cBs3b.  KoBaneHTHas  (monsipHas U

HETIOJSIpHAs)  CBSI3b.  *OJEKTPOOTPUIATETLHOCTE  ATOMOB

XAMHYECKHX 3JIEMEHTOB. * Honnas CBSI3b. *THnsr

KPHCTAJUIMIECKUX PEHIeTOK. *
CreneHb OKHUCIUTENBHO-

BOCCTAHOBHUTEJIbHbIE PEaKIHHU. l'[poueccm OKHUCJIEHUA H

OKHCJ/IEHHUA.

BoccTaHOBJIeHUS. OKHCIUTENTN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHCIUTENFHO-BOCCTAaHOBUTEIBHBIE PEAKIUU: TOPEHHE,

PackprIBaTh CMBICT H3y4aeMBIX MMOHATHH O] PYKOBOACTBOM II€Aarora.

OmnpenensiTh BUI XUMHYECKON CBSI3M B COCAMHEHUH C MICIIOJIb30BAHHEM CXEM.

OmnpenensiTh CTeNeHb OKUCICHUS] XUMUYIECKOT0 JIeMEeHTa M0 (OpMYJIe €ro COeTUHEHNS C
UCIIOJIb30BaHHEM aJITOPUTMA.

Onpenensits 3JeMEHT (BEIECTBO) — OKHUCIHUTENb U 3JIEMEHT (BEIECTBO) — BOCCTAHOBUTEID.

OOBACHATH CYLITHOCTh MPOLIECCOB OKUCIECHUS U BOCCTAHOBJICHUS.

CocCTaBIIATh JIEKTPOHHBIN OaNaHC ¢ YIETOM YUCIIa OTAaHHBIX U MPHHATHIX JICKTPOHOB.

CocTaBIsiTh ypaBHEHUE OKHCIHTEIFHO-BOCCTAHOBUTEIHHOM PEAKIIUH IO allTOPUTMY pa3bopa
OKHCIHTENFHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

Hcnonb30Bathk IpH BEIMOTHEHNH Y4eOHBIX 3aaHUI TEKCTH ydeOHUKA MOCIIE CTPYKTYPHPOBAHUS

MaTtepualia, CipaBOYHbIC MATCPUAJIbI (HepI/IOHI/I‘IECKyIO CHUCTEMY XUMHYCCKUX DJIEMEHTOB I[ n.
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p€aKiunu pasjiokKEHUA, COCANHCHUA

Menpeneea, TaOJIHMIly paCTBOPUMOCTH KUCIIOT, OCHOBAHHH M COJIEH B BOJIE, STIEKTPOXUMHIECKHUHN Psit
HaTpsHKEHUH METaJIIOB)

Pa3geu 2. BaxxHeilllne npejcTaBuTe/ 1M HEOPraHM4YeCcKHUX BeecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(144)

Bosayx — cmech rasos. CocraB Bo3zyxa. Kuciopox —
3JeMeHT M IpPOCTOe BelecTBO. HaxoxzeHnue
dusnyeckue U XUMHYECKHe

O30H.
KHCI0pOJia B HPUPOJE,
cBOMcTBa. PeaklMM TOpeHHA NPOCTBIX M CJIOXKHBIX
BewlecTB. *TemsioBoli 3¢deKT XHMHUYECKOH peakuuu.*
JK30- W 3HJ0TEpMUYECKHE PeaKlLuH, *TepMOXUMHUYECKHe
ypaBHenus.* IloHstre 06 okcugax. Cnoco6bl MoJydeHHUs
KMCI0poJa B J1abopaTOpUM U NPOMBIIJIEHHOCTH.
NpUMeHEeHHe KHCJOpOoJa. KpYroBOpOT KHCJOpOJAA B
npupoze. TonauBo: yrojb ¥ MeTaH. 3arpsisHeHre BO3/yXa,
yCHJIEHHE TAPHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO
[ (3;

Bomopoy — IpOCTOe  BeLIeCTBO.
HaxoxzeHue Bojoposa B mnpupoje, ¢u3UYecKHe U
XUMHYecKHe CBOWCTBa (Ha HmpHMepe B3aWMOJEHCTBUA C

HeMeTa/UlaMh W OKCHAaMH MeTaJIJIOB),

3JIEMEHT )44

NpHUMEHEeHHUE,
*cnoco6nl noayvyeHus.* IlonstTue o kucaotrax KucaoTel u
COJIN.

AemoHcTpauumn

BsaumozerictBre ¢pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOKHO HUCNOJIb30BAaHUE BU/IE0O0IBITOR).
OnpefesieHre coJlep>KaHUsl KUCIOPOJa B BO3AYXe.
OnbITEHL, eMOHCTPUPYIOLHE YCJI0BUS BOSHUKHOBEHUS U
NpeKpalieHus TOpeHus.

NabopaTopHbie U NpaKTU4YecKue paborbl

JlabopaTOPHBIH OIBIT:

O3HakoMJIeHHE ¢ 06pa3naMHi OKCH/OB.

[IpakTHyeckas pa6ora:

Ne 4. [TosyyeHHe KUCI0POAQ, U3YUEHUE ero CBOMCTB.
[IpakTuueckas pabota NeS. IlonyueHue Bogoposa 1 U3ydeHue
€ro CBOMCTB.

Brruuciaenus

PacKpbIBaTh CMbIC/I U3y4aeMbIX HOHATUH U IPUMEHATD 3TH NMOHSITHsI IPU ONMCAHUU CBOKUCTB
BELIECTB U WX NMpEBPAleHUH C UCI0Jb30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu30BaTh (OMHUCBIBATB)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyxa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHCJI0PO/a, CIOCO6HI ero MoJydeHus,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU YesI0BeKa.

CpaBHUBATb peaKL MU rOpeHuUsl U Me/IJIEHHOTO OKUCJIEHHUS C Ipe/iBApUTEbHBIM 00CYXIeHHeM
napaMeTpOB CpaBHEHHS.

CobupaTb npru6OPSHI AJIs1 HOJYyYeHUS] KHCI0pOoAa (BBITECHEHUEM BOJbI M BO3/yXa).

Pacrno3HaBaThb ONBITHBIM YTEM KUCJIOPOJ, IO/ KOHTPOJIEM lefjarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHUsI GOPMYJI BELECTB, MOJIEKYJISPHBIX
ypaBHEeHUH XMMHYECKHUX peaKIuil c yuacTHeM KHCI0Po/a.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX NP06JieM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnezfoBaTh IpaBuIaM 6e30M1acHON paboThl B 1a60PaTOPUU IIPH MCII0JIb30BaHUH XUMUYECKON
HoCy/ibl 1 060py10BaHHUsI 0/, KOHTPOJIEM Nle[jarora, a Takxe npaBu/aM o6palleHus ¢
rOpIOYMMHU BellleCTBaMH B OBITY.

[I1aHMpOBATE U OCYLIECTB/IATE HA NPAaKTHKe XUMHUYeCKHe SKCIIePUMEeHThI, IPOBOAUTH
HabJII0IeHus, [ieJlaTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepU-MeHTa M10/i pPyKOBO/ICTBOM Ile/iarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIle.
HWcnosib30BaTh NpHY BBINOJHEHHH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJISIPHYIO JIMTEPATYPy XMMHUY€ECKOT'0 COZleP>KaHUs, ClIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

BeicTpanBaTh pa3BépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIHIO U3
y4eGHUKaA U CIIPAaBOYHBIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, PAMOTHO HUCI0J/Ib30BaTh U3yYeHHbIH NOHATHHHBIN annapar Kypca
XUMHUU
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— MOJIEKYJIIPHOM Macchl KUCI0PO/a U 030Ha Ha
OCHOBAHUU aTOMHOW MacChl XUMHUY€ECKOI'0 3JIeMeHTa

Tema 7. Boaa. PacTBopsbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bogma. Ee cocraB. CtpoeHue. MoJsekysbl.*®usndeckue
cBoiicTBa BOJbl. Boja kak pactBopuTesb.*PacTBOpBHL
*TloHsATHE O paCTBOPHMMOCTH BellecTB B Boze. [loHATHE O
HacCbIIleHHbIX M HEeHACBIIEHHBbIX pacTBopax.*MaccoBas
JloJil BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BelllecTBa B pacTBOpe (NPOLleHTHAs KOHLEHTpalus).

*XHMMHYecKre CBOMCTBA BOAbI (pa3JioiKeHHUe, peaKLuu ¢
HaTpHeM, OKCHJIOM KaJiblus, okcuzioM cepbllVIIoHsTHe 06
Posib pacTBOpoB B Hpupojie U B XKHU3HHU
KpyroBopoT Bozbl B npupofe.* 3arpsisHeHue
NpUpPOJHbIX BoA. OXpaHa ¥ 04YMCTKA NPUPOJHBIX BOJ,.

OCHOBAHHUAX.
YeJioBeKa.

AemoHcTpauumn

JJIeKTPOJIN3 BOAbI; CUHTE3 BO/IbI; B3aUMOJeHCTBHE BOJBI C
MeTasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/I€OMATepPHAJIOB).

PacTBopeHue BelecTB ¢ Pa3JIMYHON pacCTBOPHUMOCTBIO.
HcciepoBaHre pacTBOPOB KUCJIOT U 1eJIoYel ¢ HOMOLIbIO
WH/MKaTOPOB.

NabopaTopHble 1 NpaKTUYECcKMe paboTbl
IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C ONlpe/ie/IEHHON
MaccoBOH 10J1e paCTBOPEHHOTO BeEILECTBA.

PacKpbIBaTh CMBIC/ U3y4YaeMbIX HOHATUH U IPUMEHATb 3TH NMOHSITHsI HPU ONMCAHUU CBOKUCTB
BeLIeCTB U UX NpeBpallleHuH ¢ IOMOLIbIO lefiarora.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYECKHe CBOWCTBA BO/bI, €€ POJIb KaK PACTBOPUTEJIA B
HNPUPOHBIX NPOLeccax ¢ OMOPOH Ha IJIaH U CXeMY.

CocTaBJAATb ypaBHEHUS XMMHUYECKUX PeaKIMH C y4acTHeM BO/Jibl C OTIOPOH Ha CXeMY.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arpsiI3HEHHEM NIPUPOJIHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mepbl 110 OXpaHe BOJ, OT 3arpsi3HeHHUs 1oce
Ipe/BapUTEJbHOTO CTPYKTYPUPOBaHHUsA MaTepyaJa.

[I1aHUPOBATD U OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HabJ1l0/JeHus, 1eJ1aTh Bbl-

BO/IbI 10 Pe3yJIbTaTaM 3KCIepUMEHTA 110/, KOHTPOJIEM I1e/larora, C UCIoJb30BaHUEM KIIMLIE.

CnesfoBaThb NpaBu/iaM 6e30MacHO paboThl B 1ab0OPaTOPUU NPH UCNOIb30BAHUHU XUMUYECKOH
HOCyZAbl U 060pYyZ,0BaHUS [10/] KOHTPOJIEM NleJjarora.

[TpoBOAUTH BBIUHUCIEHUS C TPUMEHEHHEM MOHSITHS «MacCcoBast [j0Jisl Bel|eCTBA B pacTBOpe» C
onopoi Ha GopMyJIbL.

Hcnosib30BaTh NPH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce HCClel0BaTelbCKON
JlesITeJIbHOCTH Hay4YHO-IIONYJIIPHYIO IUTEPATyPy XUMUYECKOT0 COZlepKaHusl, CIPaBOYHbIe
MaTepuaJbl, pecypcel UHTepHeTa oJ pyKOBOACTBOM Iejarora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0II0POX Ha HHpOpMaLHIo U3
y4ebHMKA U CTPAaBOYHbIX MaTEePHaJIOB, TPAMOTHO HCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN
anmnapar Kypca XMMHUH 10c/e NpeABapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaJa.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJINTHUECKOM JCCOLaLUK.
DNeKTponuTHYeCKas  JUCCOLUAHS. DNIEKTPOIHTEI "
HE3JIEKTPOJIUTHI. KaTtunonsi, AHHUOHBI. *MexaHu3M

JUCCOLMALMU BEIECTB C PAa3MUYHBIMH BHJAMU XMMHYECKON
cBasu. [Toustue ocrenenu aucconuanun. *CunpHble U ciadble
3JIEKTPOJIUTHIL.

Peakiiun nOHHOTO OOMeHa. YCIOBHS HMPOTEKAHMS PEaKIHid
HOHHOTO 0OMeHa 110 KoHIa. [oyHbIe U COKpaIEHHbIE HOHHBIC

ypaBHEHHUs peakuuil. XHMHYECKHE CBOIcTBa  KHCIOT,

OCHOBAaHWI W Ccojell B CBeTe MPEACTaBICHUHA 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHH, a TAKXKe CMbICJI TEOPUU 3JEKTPOJUTHYECKON
JUCCOLIMALMU C OTIOPOM Ha CXEMBI.

O6BACHATh NPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C OMOILbIO NTearora.
CocTaBJ/IsITh ypaBHEHUS JUCCOLMALUHM KUCJIOT, LijeJIouel U coJiel, MoJIHble U COKpalLléHHble
HOHHble ypaBHEHUSI XUMUYECKUX peaKLUil HOHHOT0 06MeHa.

[l1aHKMpPOBATh U OCYIECTBJISTh Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOAUTH
HabJII0ieHUs], AeJ1aTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA M0CJie peJBapUTelbHON
paboThL

CiezoBaThb NpaBUJIaM 6e30MacHOM paboThl B J1aG0PATOPUHU IPH UCIOJIb30BAHUM XUMUY€ECKOHN
nocyZbl U 060pyA0BaHUs 10/, KOHTPOJIEM Nearora.
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SNIEKTPOIUTHYECKOH aucconuanny. KadecTBEeHHbIE peakuu
Ha KAaTHMOHBI M AaHHMOHBL: HOHBI XJIOPHA-, OPOMHI-, HOAUI-,
¢docdat-

TUAPOKCUA-UOHBI, KAaTUOHBI aMMOHMSA, Mar”Hus, KaJblud,

cyibdar-, kapOOHAT-,  CHJIMKAT-, aHUOHBI,
amoMuHusA, kenesa (2+) um (3+), meam (2+), uUMHKAa,
NPUCYTCTBYIOIINE B BOAHBIX PacTBOpPax.

JleMOHCTpanumu

JJeKTpuYecKas IpOBOJHUMOCTb PaCTBOPOB BELIECTB;
JIBIDKeHHeE NOHOB B 3JIEKTPUYECKOM II0JIe.

OnBITHI, UJTIOCTPUPYIOLIVE TPU3HAKH TPOTEKAHUS
peakuuii HOHHOTO 06MeHa.

JlabopaTopHble U NpaKTUYEeCKHEe

pa6oThbl

JlabopaTOPHBIH OIIBIT:

Peakunu HOHHOTO OGMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdara megu(Il) u wénoun, kap6oHaTa HATPHUSA U
COJITHOM KHUCJIOTBI, peaKIiys HeUTpau3auu Mex 1y
TUJPOKCUIOM KaJIKsl U COJISTHOM KUCTIOTOM.

Beruucienus

— M0 YpaBHEHHUAM XMMUYECKUX PEAKIUH

[Ipon3BOUTD BBIYMCIEHUS 10 XUMUYECKHUM YPAaBHEHHUSM.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHN
anmapaT Kypca XMMHH [10C/Ie Npe/BapUTeNbHOT0 CTPYKTYPUPOBAHUS MaTepUaJa.

Hcnosib30BaTh NpU BBINOJHEHUH YYeOHBIX 33/IaHUI U B IPOLieCCe UCCIeI0BATENbCKON
JlesITe/IbHOCTH HayYHO-OMYJISIPHYO JIMTEPATYPY XMMHUYECKOI'0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Moc/ie KOHCY/IbTALMH C IeJaroroMm

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeIUHEeHUI

(114)

Knaccupukanus HeopraHU4eCKUX COeJUHEeHUH.

OKcuApl: cocTaB, kaaccupukanus (*oCHOBHbIE,
KHUCJIOTHBbIE, aMPOTEpPHbIE, HECOJIe0Opa3yoIue Ha
npuMepe oKcy/a yriaepoaa Il v okenga asora I1*),
HOMeHKJaTypa *[losyyeHne* u xuMmru4yeckre CBOMCTBa
OKCH/IOB (B3aUMO/IeHCTBHUE C BOJOH, KUCJIOTaMH,
IeJI04aMH).

OcHOBaHUsI: COCTaB, kKiaccudukanus (11e104u U
HepacTBOPHMbIe OCHOBAHUs), HOMEHKJIATypa, GU3nUecKre
Y XUMHUYeCKHe CBOHUCTBA (B3aMMO/IeCTBUE C OKCUJAMU
HEMeTaJlJIOB, KUCJIOTAMH, COJISIMU), *CITOCOOBI OJIyYyeHus.*
KucnoTsl: cocTaB, kjaaccudukanys, HOMEHK/IATYPa,
dusuveckre U XUMHUYECKUE CBOMCTBa (B3auMojeicTBUE C
MeTaJlJlaMH, OCHOBHBIMH OKCUJIAMH, OCHOBAaHUSIMH,
COJISIMU Ha NIpUMepe COJISTHON U CepHOM KUCJIOT),
*crnoco6bl noay4eHus.* Psii akTHBHOCTH METaJIJIOB.

Conu (cpesiHME): HOMEHKJIATYPA, CIIOCOOBI MOTYYEHHUS,
B3aHMOJIEUCTBHUE COJIEH C MeTalJlaMH, KUCJIOTAMH,
1eJI0YaMH U COJISIMU.

'eHeTHYecKas CBSI3b MEX/Y KJ1acCAMU HEOpraHU4eCKUX
coeavHeHu. ['eHeTH4Yeckue psaabl. [loHsATHE 06
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Ornpezienenrie OCHOBHBIX KIIACCOB HEOPIaHMYECKUX COEAMHEHHH 110 MA0NoHYy.
CocTaBieHHe CXeM CTPOCHHUSI OCHOBHBIX KIIACCOB HEOPTaHWIECKHX COSIUHEHUI Ha OCHOBE
OIIpeJeICHuUs.

Cocrasienne GopMyn OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHNH U Ha3bIBAaHUE UX T10
MEXTyHapOIHON M TPHBUAIBHON HOMEHKIIATYpe C HCIIOIb30BaHUEM OIPENEeTICHNS 1 TAOIHIIbI
pacTBOPUMMOCTH.

KnaccuduiupoBanne u3y4aeMbIX BEIIECTB 110 COCTABY U C60Ucmeam ¢ ONOPOi Ha onpeieIeHus,
CXEeMBI ¥ TaOJIMIly pPACTBOPUMOCTH.

CocraBiieHne TaOIUIBI TEHETHYECKHUX PSIJIOB M CXeMbl «[ eHeTHueckast B3auMOCBs3b OCHOBHBIX
KJIaCCOB HEOPIaHMUECKUX COeTMHEHUI» M10]] pyKOBOJCTBOM Iearora.

[Iporro3upoBaHie CBOWCTB BEMIECTB HA OCHOBE 00X XUMHUYECKAX CBOMCTB M3YUEHHBIX KJIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCATCS € UCIOJIb30BaHUEM CXeMbI «I'eHeTHdecKas B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUI 0] pyKOBOJCTBOM I€larora.

CocTaBiieHre MOJEKYIIPHBIX yPaBHEHUH Peaknuii, HITIOCTPUPYIOIINX XUMHIECKIE CBOHCTBA
U3YUYEHHBIX KJIACCOB U CHOCOObI NOMYYeHUs BELIECTB U3YUEHHBIX KJIACCOB, IPYIIIL, a TAKKE
MOATBEPKAAOUINX I'CHETUYCCKYIO B3AaUMOCBA3b MEXY HUMU, C OHOpOi'I Ha Bep6am>Hyro CXEMY B
Ka4yeCTBE 3pUTEIILHON OMOPBI.

CocraBieHre MOJICKYJSIPHBIX YPaBHEHUH Peakluii 10 CXeMaM C MPeBapUTEIbHBIM 00CYKICHUEM
BEIOOpA pearnpyroIiX BEIIECTB.

Brrancnenne no ypaBHEHHSIM XUMHYIECKHX PEAKIHil KOIMIeCTBa, 00BbEMaA, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOLYKTOB PEAKIUH II0 alITOPUTMY.
[InannpoBaHye 1 OCYIIECTBICHUE HA TIPAKTHKE XUMUIECKOTO SKCIEPUMEHTA 1 HAOIIOICHUS MO




*aMOTepHBIX FTUAPOKCHAAX (Ha IpUMepe [IUHKA U
aJIIOMUHMS): XUMHYeCKHe CBOMCTBA B3aUMO/JeiiCTBHE C
KHUCJIOTaMU U LieJI0OYaMy, pasJioKeHue IPY HarpeBaHUM.*

AemoHcTpaumun

O6pas1bl HeOpraHMYeCcKUX BellleCTB Pa3/IMYHbIX KJIACCOB.
B3aumozielicTBHEe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
meau(Il).

Peakuusi HelTpasusanuy.

BeITecHeHHe 0AHOTO MeTaJlJIa APYTUM U3 pacTBOpa COJIH.

NabopatopHble ¥ NpakTMyeckne paboTbl
JlabopaTopHbIE ONbBITHI:

B3anMopelcTBYe KUCJIOT C MeTa/lJIaMHU.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHIL.
B3anMozeiicTBYe HepacTBOPHUMBIX OCHOBAaHHUH C
KHUCJIOTAMHU.

Pasnoxenue rugpoxkcuga Menu(1l) npu HarpeBaHUMU.
[IpakTHyeckas pabora:

Ne 7. PelieHue akcriepuMeHTabHbIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIAaCChI HEOPraHUYeCKUX COeJMHEHUM».
BoluncneHus

— 110 ypaBHEHUAM XMMHUECKHX PeaKL Ui

PYKOBOJCTBOM YUHTEIIsI.

DopMynHpoBaHUE BBIBOAOB MO pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BAaHUEM OIIOPHBIX CIIOB.
DopMynHpoBaHHE C MOMOIIBIO MEArora 1 BHIMOIHEHUE MpaBUI Oe30macHoi paboTsI B 1abopaTopun
MIPU UCTIONB30BAaHUM XUMUYECKOH MOCY b H 000PYIOBAHHS.

Vcrionp30BaHue IPH BHITOJHEHHN YIeOHBIX 3aIaHHU U B IPOIECCE UCCIICNOBATENBCKOM NesTeTbHOCTH
HAy4YHO-IIOMYJISIPHON JIUTEPATYPbl XUMUYECKOTO COJCPIKaHUs, CIIPABOUHBIC MaTepPHaIIbl, PECYPChI
WnrepHera, ocymiecTBICHHE BBIOOpa O PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MHCHMEHHBIX U YCTHEIX OTBETOB C ONOPOil Ha MH(pOPMALUIO U3
y4eOHUKA U CIIPABOYHBIX MaTE€PUAJIOB, TPAMOTHOE HCIOJIB30BAaHNUE U3YUEHHOTO MTOHATHITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHUEM ILIaHA, OTIOPHBIX CJIOB, alTOPUTMA.

Paspen 3. Beww,ecrBo U XMumuyeckue

peakuum, 44

Tema 10. Xumnueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XUMUYECKUX peaKkumii (4u)

*[loHsTHE O CKOPOCTH XHMHYECKOH peakiuu. dakTopsl,
BIIUSIONINE HAa CKOPOCTh XMMMYECKO# peakiuu. IloHsATHE 0
TOMOTEHHBIX M TETepOTeHHBIX peaknusax. Ilonstme 00
0o0paTUMBIX ¥ HEOOpPaTUMBIX XHUMHYECKHX PEaKI[HAX.
TlonsTne o Cwmemmenne

XAUMHYCCKOM PaBHOBECHUM.

XUMHUYECKOTI'0  paBHOBECHA. qDaKTOpI:I, BIIMAIOINHUE Ha

CKOPOCTh XUMHUECKOH PEaKINH ¥ TTOJI0KEHNE XUMIUIECKOTO
paBHOBecus. Kiaccudukanmst XMMHYECKMX peaknui 110
Pa3HBIM OCHOBaHUSM. *

PackpbIBaTh CMBICIT H3Y4aeMBIX TIOHATUH ¥ IPUMEHATD STH MOHSATHS MPU ONMCAHUI CBOWCTB BEIIECTB 1
HX IpeBpaIleHHH.
KiraccuduimpoBats XMMHYECKHE PEAKLIUH 10 Pa3IHIHBIM IIPU3HAKAM.

Y cTaHaBIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3INYHbIX (JaKTOPOB IO
PYKOBOJICTBOM YYHTEJISL.

[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHI B Pa3IMYHbIX YCIOBHAX MOCIE
MIpeaBapUTEIHFHON pabOTHIL.

DrpenensTb OKHCIUTENh U BOcCTaHOBUTENH B OBP.

CocTaBnATE 21€KTPOHHEIN GallaHC peaKIyu.

HpOI/ISBO)II/lTb BBIYUCJIIEHUS 110 XUMHWYECKUM YPABHECHHUAM I10 AJITOPUTMY.

BbicTpanBaTh pa3BEPHYTHIC MICEMEHHBIC M YCTHBIE OTBETHI C OMOPOi Ha MHPOPMALIUIO U3 y4eOHUKA U
CIIpaBOYHBIX MaTE€PUAJIOB, 'PaAMOTHO HUCIOJIB30BaTh I/ISyquHblﬁ TTOHATUMHBIN arrapar Kypca XuMnnu
TI0CJIe TIPEBAPUTEIBHOTO CTPYKTYPHPOBAHHUS MaTepHaa.

Hcronb30BaTh NP BIOJIHEHUH YYeOHBIX 3a1aHUI U B IPOIIECCE UCCIEI0BATEILCKOMN IESTEIbHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPATyPy XUMHYECKOTO COJICPIKAHHUS, CIPABOYHBIE MaTePHAIIBI, PECYPCHI
WHTepHeTa 1ociie KOHCYJIBTAIUH C TIEIaroroM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHSATHIA, @ TAKKE CMBICI TECOPUH SJEKTPOJIUTUYECKO AUCCOIUALIMH C

OTIOPOH Ha CXEMBI.
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DOBACHATH TPUUMHBI 3NEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB € MOMOIIBIO MEJarora.

CocTaBIATh ypaBHEHUsI AUCCOLMALINM KHCIIOT, LIETOUEH U CONEH, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS] XMMHYECKUX PEeaKIUii HOHHOTO OOMeHa.

[[7aHMPOBATH U OCYLIECTBIATH HA MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEI, IPOBOAUTH HAOMIOACHHS,
JIeTIaTh BBIBOJBI IO pe3yIIbTaTaM SKCIIEPUMEHTa ITOCIIe TPEeABapUTENBbHOM paboThL

CnenoBate npasmiaM 0€30MacHOM paboTHI B 1a00PaTOPHH MIPH HCIIOIb30BaHUN XUMUIECKOH OCY Bl U
000pyJOBaHUS MOJ KOHTPOJIEM Iearora.

[IpOM3BOUTE BEIYHMCIICHNS IT0 XUMUYECKUM YPABHEHUSIM.

BbICTpanBaTh pa3BEPHYTHIC IMCHMEHHbBIC M YCTHBIC OTBETHI C ONOPOH Ha HHPOPMALHUIO U3 YUeOHUKA 1
CMPaBOYHBIX MATEPHAIOB, TPAMOTHO HCHOJIb30BaTh N3YUEHHBII MOHATUHHBIN anmapar Kypca XUMUI
MOCIIE IPEIBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepHara.

Hcronp30BaTh IpH BBIMONHEHNH YI€OHBIX 3aJaHUH U B IPOLIECCE UCCIEAOBATEIBCKON EATEIBHOCTH
HaY4HO-IIOIYJISIPHYIO JIUTEPATypy XUMHUYECKOT0 COJEep KaHHsl, CIIPABOYHBIC MaTEPHAIIbI, PECYPChI
HHTepHeTa nocie KOHCYNbTalluy ¢ IIeJaroroM

9 KJIACC

(2 4 B HEHEMIO, BCETO 68 W)

MpumepHble Tembl,
pacKpbiBalowwme faHHbI pasgen
nporpammsli,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHune

OcHoOBHOe coaep)KaHue

OCHOBHbIE BUAbI AEATE/IbHOCTH
o6yuatowmxca

Paspe 1. BemecTBo M XuMH4yeckue peaknuu(10y)
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IloBTOpEHUeE U yriiy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Ilepnonuueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHYECKHX
anementoB Jl. . MenzneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XUMHYECKHX
3JIEMEHTOB HEPBBIX TPEX MEPHOAOB, Kaus, KAIbLIUSI U UX
COCIMHECHUH B COOTBETCTBUU C IOJ0KEHHEM JIEMEHTOB B
HEpUOJUYECKOM cUCTEME U CTPOCHUEM UX aTOMOB.
Knaccnguxarys 1 HOMEHKJIaTypa HEOPraHNIECKHUX BEIIECTB
(MexxayHapoHasl ¥ TpPUBHAJIbHAs). XMMHUYECKIE CBOWCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KIIACCaM
HEOPraHWYECKUX coelMHeHUH. ['eneTnueckas cBsa3b
HEOPraHWYECKHX BEIECTB.

CtpoeHue BemecTBa: BUbI XUMHYECKON CBSI3U U THUIIBI
KPHCTAJUINYECKUX PEIIETOK. *3aBUCHUMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUA. *

XUMHYeCcKHe peakyy. KIacCU(PUKAINST XUMIUECKUX peaKIui
0 PA3JIMYHBIM OCHOBAHUSM.

Teopust NEKTPOIIMTHUECKOMN JUCCOLUANN

JleMOHCTpanum

1. Mogenu KpucTa//In4ecKUX pelléTOK HeOpraHU4eCcKUxX
BelleCTB.

2. KopotkonepuoaHas 1 JyIMHHOIIEpUOAHAS (HOPMBI
IIeproauueckoil CUCTEMBI XUMHUECKUX IEMEHTOB

. 1. MenneneeBa

IMpakTnueckas pabota Ne «Peakiuu HOHHOTO OOMEHay
[paktiueckas padota Ne 9 «KauecTBeHHBIC peaKIuy Ha HOHbI
B pactBope".

Kontpospras pabora Ne6 «DmekTponuTayeckas IUCCOIHAIIY

XapaKTepHu30BaTb XMMUYECKHE 3/IEMEHTBI NIEPBbIX TPEX NePHUO/0B, KaIUA U KaJIbIUsA 110 UX
noJioxeHuio B [lepuosnyeckoit cucreme /l. . MenpesieeBa ¢ onopoi Ha alropuTM.

KnaccudunupoBaTh 1 Ha3bIBaTh HeOpraHUYeCKHe BellleCTBA U3y4eHHBIX KJIACCOB C OOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHe CBOWCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMHUYECKUX PEAKIMU C OTIOPOH Ha CXeMY.

OnpenensiTb BUJ XUMUYECKON CBSI3U U TUI KPUCTA/INYECKON PELIETKU BelllecTBa C ONIOPOH Ha
CXeMy.

[IporHo3upoBaTh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHHUS T10CJIE IPEABAPUTEIBHOIO
pas6opa.

BoicTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOY Ha
nHdopMaIio U3 yie6HUKA U CIPaBOYHbIX MaTepHaJloB, TPAMOTHO UCI0/1b30BaTh U3y4eHHbIN
NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 33/JaHUH U B IpoLiecce UCCIeL0BaTeTbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIMTEPATYPYy XMMHU€ECKOTO0 COZlepP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nlefjarora.

PackpbIBaTh CMBICIT TEOPHHU EKTPOIUTHIECKOI aucconnani. OOBSICHATS IPHYNHBL

9JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBiiTh ypaBHEHHs JUCCOLMALUK KMCIIOT U IeJI0UeH, IOJIHbIE U COKPAICHHbIE XUMUYECKUE

YpaBHEHUA XUMUYECKUX peaKL{I/Iﬁ HOHHOI'0 OOMEHa.

Paszaen 3. HemeTtapibl

U UX coeAUHeHus (24 1)

Tema 3. O61asa
XapaKTepUCTHKaA
XUMHYECKHUX 3j1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XxapaKTepUCTHKA rajoreHoB. 0COGEHHOCTH
CTPOEHUsI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe JIJIs] HUX
cTeneHu okuciaeHus. CTpoeHue U pU3nYeCKre CBONCTBA
HNPOCTBIX BEIIECTB — rajoreHoB. XMMUYeCKHe CBOHMCTBA Ha
npuMepe xjiopa (B3auMoJelCTBUE C MeTaJlIaMH,
HeMeTaJJIaMH - BOJOPOJIOM U KHCJIOPOJI0M,
*mesnoyamu*).Xnoposogopo. CosisiHast KUCIOTa,
XUMHUYeCKHe CBOMCTBA, *ojlyyeHue*, npuMeHeHUe.
KauecTBeHHbIe peaKLUU Ha raJIOTeHUA-UOHBL */leficTBUe
XJIOpa U XJIOPOBO/IOPO/Ia HA OPraHU3M yeJsioBeka.*

O6BACHATD 001[Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COeIUHEHUH B
npejiesiax MasbIX IEPUO/OB U IJIaBHbIX NoArpynn [lepuoAndyecKkoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C HCIOJIb30BAaHHEM CXEMBI.

XapakTepHu3oBaTb pU3HYECKHE U XUMHUYECKHE CBOWCTBA POCTHIX BELIECTB raJIoreHoB (Ha
IpUMepe XJIOpa) U CJI0XKHBIX BELeCTB (XJI0pOBOZ0PO/A, XJI0PH/iA HATPHUS), CTOCOBBI UX
HOJIy4eHUs], IPUMeHEHHeE U 3HaYeHHe B IPUPO/ie U )KU3HU YesIoBeKa MocJie
CTPYKTYpHUPOBaHHs MaTepuaJa.

OnpeJie/siTh raJIOTeHNU/I-MOHBI B pACTBOPE C UCMO0JIb30BaHUEM Tab IuIbl "XapaKTepHble
peakluy Ha aHUOHBI".

[171aHUPOBATh U OCYILECTBATh HAa IPAKTHKE XUMUYECKHE SKCIIEPUMEHTDI, IPOBOJJUTh
HabJII0/IeHUS, [1e/1aTh BbIBO/BI 10 pe3yJIbTaTaM 3KCIIePUMEHTA [10CJIe NTPe/iBapUTEIbHON

55




BaxkHelmue XJIOpUAbI U UX HaX0X/JeHHe B IIpHUpoJe.

JleMoHCTpanumu

BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHbIe ¥ NPpaKTHYeCKHE PaGoThI
JlabopaTOPHBIN OIBIT:

Pacno3sHaBaHue XJ10pU/-MOHOB.

paboThI.

CrnefoBaThb NpaBu/IaM 6e30MacHOM paboThI B JIaGOPATOPHU PH UCIIOJIb30BAHUU XMMUYECKOH
HOCy/ibl M1 060PYy/10BaHHUs 10/, PYKOBOJICTBOM Ile/iarora.

BricTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4eOHUKA U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSATUHHBIN
anmapar Kypca XUMHH.

HWcnosip30BaTh NP BbINOJHEHWH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCC/IE0BATENbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYO JIMTEPATYPY XMMHUYECKOI'0 COJIEPXKAHUs, CIPABOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKa
XUMHYECKHUX 3/1eMeHTOB VIA-
rpynnsl. Cepa 1 eé
coeauHeHus (5 4)

O611aa xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHUS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble /I HUX CTeNeHH oKUcaeHus. CTpoeHue U
¢dusnvecKkre cBOMCTBA MPOCTHIX BELECTB — KUCA0POAA U
cephl.

AnnotrponHsle MoaubHKaLUU KUCJI0OPOJA U CephI.
XuMuyeckre CBOKCTBA cepbl. CEpOBOJIOPO/I, CTPOEHHE,
dusnyecKre U XUMHUYeCcKHe CBOWCTBa (KUCIOTHbBIE U
BOCCTAaHOBUTeJIbHBIE). OKCH/BI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHas KUCI0Ta, dusnyeckue

Y XMMUYeCKHe CBOHCTBA (06LIMe KaK MpeCTaBUTES
KJIacca KMCJIOT U creljudryecKkre), IpUMeHeHHe.
CepHucTasa KucC/I0Ta.

*XUMHYecKre peaKLUy, Jexxalye B OCHOBe
IPOMBIIIJIEHHOTO CII0co6a MoJy4YeHUsl CEpHON KUCI0ThL*
Cosu cepHOM KUCJIOTBI, KaueCTBEHHas peaKLus Ha
cyabdaT-HoH.

Haxox/ieHHe cephl ¥ eé coeJUHEHUH B IPUPOJIE.
*XuMHYecKoe 3arpsi3HeHHe OKpY»Karolel cpe/ibl
COeJMHEHUSIMU cephbl (KUCIOTHBIE AOXK/H, 3arpsi3HEHHE
BO3/lyXa 1 BOJI0EMOB), CIOCOGBI €T0 NpejoTBpalleHus.*

JleMoHCTpanumn

Konneknuu (BuZeomMaTepuasbl): cepa U eé coeJUHEeHUSI.
O6yrsiMBaHUe caxapa noj JeicreuemM
KOHIIeHTPUPOBAHHOM CEpPHOM KUCIOTHI.

JlaGopaTopHble U NpaKTHYeCKHe paGoThl
JlaGopaTopHbI€e OMBITHI:

O6HapyxeHUe cyabdaT-HOHOB.

B3auMozelicTBre pa36aBJeHHONW CEPHON KUCJIOTHI C
LIIMHKOM. BeruucsieHust

110 YpaBHEHUSIM XUMHUYECKUX PeaKI[UH;

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynmnsl 1 Ux
coelMHEHUH
C y4ETOM CTPOEHUS UX AaTOMOB C OTIOPOH Ha cxeMy "U3MeHeHuUe paZinycoB B HOArpynmax".
XapakTepusoBaTh $u3NUeCKHe
Y XMMHUUYeCcKHe CBOMCTBA IPOCTOr0 BellleCTBa CePhI U eé coeJMHEHUH (cepoBoi0po/ia, OKCH/I0B
CepBI, CEPHOU KUCJIOTHI, CyJIbPATOB), CIOCOGHI KX MOJIy4YEeHHs], IPUMEHEHHE U 3HAaYeHUe
B IIPUPO/Ie U )KU3HU YesI0BEeKa C OOPOH Ha CXeMy U IJIaH.

OnpeaensiTb HaJU4YKe CyJbdaT-HOHOB B PacTBODE.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX MTP06JIeM, CB3aHHBIX C IepepaboTKOH coeJHUHEHUH cephl
nocJie CTPYKTypUPOBaHUsI MaTepHasa.

[I1aHUpOBaTh M OCYIECTBJIATD Ha MPAKTHKe XUMUYECKHe 3KCIEPUMEHTHI, TIPOBOJUTh
HabJ110/IeHus, ieJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIeprMeHTa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JJAGOPATOPUU NPH UCTIOJIb30BAHUY XUMUYECKON
nocy/ibl ¥ 060pyA0BaHuUs 10J] pyKOBOACTBOM Iefjarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHbIX 3aJaHUH TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHYeCKUX 3jieMeHTOB /I. V. MeHzesieeBa, TabiuIy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJlE, 3JIEKTPOXHMUYECKUH Psifi HAaNPsHKeHUH
METaJJIOB).

Hcrosip30BaTh MPH BEINOJHEHUH yue0-

HBIX 33/IaHUH U B TIPOLIECCE HCCIEe[0BATEbCKOH A€ TebHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPy

XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypcbl MHTepHeTa

1ocJle KOHCYJIbTAlMM C IeiaroroM
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Tema 5. O61asa
XapaKTepUCTUKA
XUMHUYECKHX 3/1IeMeHTOB VA-
rpynnsl. A3oT, pocpop u ux
coeAMHEHUs

(74)

O611aa xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHHU OKUCIeHU.

A30T, pacnpocTpaHeHHe B IpUpo/e, Usndeckue u
XUMHUYeCKHe CBOMCTBA (B3aUMOIENHCTBUE C MEeTAJIAMU U
HeMeTaJUIaMH - KUCJIOPO/IOM U BoZopoioM). KpyroBopoT
a30Ta B IPUPOJE.

AMMuak, ero pusnyeckre U XUMHUYECKHE CBOMCTBA
(oxuceHHe, OCHOBHBIE CBOMCTBA BOAHOI'0 PAacTBOpPA),
*nostyyeHue*u npuMeHeHue. Coii aMMOHMUS, UX
dusnveckre U XUMHUYECKHE CBOUCTBA (pasJiokKeHuUe,
B3aMMOJeHCTBHE CO L[eJI0YaMH ), IPUMEHEHHE.
KauecTBeHHas peakijysi Ha MOHbl aMMOHHUS.

A3oTHast KMCJI0Ta, eé GHU3HNIeCKHe U XMMHUYeCKHe CBOUCTBa
(oburre Kak NpeCTaBUTENSA KJacca KUCIOT U
cnenuryeckre). A30THCTas KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIel aMMOHHSA B KaueCTBE MUHEPATbHbIX
YAOOGpEeHHUH.

*XuMHYecKoe 3arpsi3HeHNe OKpyKalolel cpe/ibl
coeJMHEHUSIMHU a30Ta (KUCJIOTHbIE JOXKAHY, 3arpsi3HEHHE
BO3/1yXa, IOYBbI U BOJLOEMOB).*

docdop, *amnorponHbsle Moaubukanuu pochopa*,
¢du3NYecKre U XUMHYECKHEe CBOMCTBA (B3aUMO/IeHCTBHUE C
MeTa/yIaM{, HeMeTalJlaMH, *KOHLLeHTPUPOBAaHHOH
a30THOU U cepHOM KUCa0TaMu).*

Oxkcup pocdopa(V) u pocoopnas kuciaora, usndeckue u
XMMHYecKHe CBOWCTBA, oJiyyeHre. KauecTBeHHas
peakuus Ha dochaT-HUOHBL

HUcnonb3oBanue dpocdaToB B KaueCTBE MUHEPAJIbHBIX
yA06peHui. 3arpsisHeHHe NPUPOJHbIX BOJJOEMOB
docdaramu./leMoHCTPALMH

Kosneknuu: pocdop u ux coeiuHeHUs.
B3sanmozelicTBMe KOHLLIEHTPUPOBAHHONW a30THOW KHUCJIOThI
C MeJibl0.

JlaGopaTopHbie U NpaKTHYEeCKHEe PaGoThI
JlaGopaTopHbI€ OTBITHI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMu a30THbBIX U GocPOpHbBIX
yA00peHUM.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3y4yeHHe ero CBOMCTB.

Buryucaenus

O6bACHATD 0611 1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IpynIbl U UX
coeZIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapakTepHu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA IPOCTHIX BeLeCTB a30Ta U pocdopa u
UX coeJUHEHUH (aMMHaKa, cojled aMMOHHUS, a30THOH KUC/IOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoii kuca0ThI, PocdaToB), CIOCOGHI UX MOJSYYEHHS], IPUMEHEHUE U
3Hau€eHHeE B IPUPOJE U XKU3HHU YeJI0BEKA C UCNI0/Ib30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCNI0/Ib30BAHUEM TABJIHILbI
"XapakTepHble peaKLlMM Ha KATHOHBI U aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTHYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM COEAMHEHUH
asoTta u pocdopa B OKpyKarlieH cpese.

[lJ1aHUPOBATb U OCYLIECTBJSATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI, TPOBOJUTH
HabJII0ieHus, JieJlaTh BbIBOJBI 10 pe3yJibTaTaM 3KCIepU-MeHTa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH HUCNIOJIb30BAHUHN XUMUYECKON
1ocy/ibl U 060pyA0BaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

Hcnosib30BaTh NpHY BBINOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yyeOHMKA, CIPaBOYHbIe
MaTepHasbl (IEPUOJUYECKYIO CUCTEMY XUMHUUYeCKHX 3ieMeHToB /. . MeHze ieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HANPsHDKEHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecce HCCIeJ0BaTebCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIeP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1ocjie KOHCY/IbTAlUHU C eJaroroMm
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— I10 YypaBHEHUAM XUMHUYECKUX peaxumﬁ

Tema 6. O61as xapaKTepuc-
THKA XMMHU4Y€eCKHUX 3/1EMEHTOB
IVA-rpynnsl.

YryepoJ ¥ KpeMHMH M UX
coeJUHeHUs

(84)

Yrnepop, assoTpomnHble Mogudukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3NYecKHe U XUMHUYeCKHe
cBoicTBa. Axcopbuusa. KpyroBopor yrieposia B Ipupo/e.
Oxcuabl yrieposa, ux GusnyecKre U XMMHUYeCKHe
CBOMCTBA (B3aMMOJEHCTBHE C META/UIAMH, HEMeTa/lJIaMH,
*KOHLEHTPUPOBAHHOM a30THOU U CEpHOH KUCI0TaMu)*,
UX JIeHiCTBHUE Ha )KUBbIE OPraHU3MBlI,

*noJsiydyeHue*r npuMeHeHHe. *JKoyoruuecKue mpo6JieMbl,
cBsI3aHHbIe ¢ okcH oM yriepoga(IV); runoresa
rJ106aJIbHOTO NOTEMJIEHUS KJIMMaTa; IapHUKOBBIH
addext.*

YroJibHas KUCI0TA U €€ coJti, uX GrU3nvecKre U
XUMHYeCKHe CBOWUCTBA, no1yvyeHue U IpuMeHeHUe.
KavecTBeHHas1 peakiys Ha Kap6OHAT-UOHBI.
*Mcnosb30BaHKe KApOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJIEHHOCTH, CeJIbCKOM X035 cTBe.*

KpemHui, ero pusnyeckue 1 xuMudeckue cBocTBa (Ha
npuMepe B3aUMOJIeCTBUS C MeTalJlaM{ ¥ HeMeTaJlJlaMH),
*MoJiy4eHNe U IpUMeHEeHHE B 3JIEKTPOHUKe.®
*CoeJMHeHUs] KpeMHUs B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHusA(IV) u kpeMHUeBoOH
kucyaoTe. CWIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJMLIMHE, IPOMBILLJIEHHOCTH. Baxk-Helue
CTpOUTeJIbHbIe MaTepHUaJIbl: KEpAaMHUKa, CTEKJIO, [[EMEHT,
6eTOoH, xes1e306eToH. [IpobieMbl 6€30mMacHOTO
UCI0JIb30BaHHUsl CTPOUTEJIBHBIX MaTEPHA/IOB B
NO0BCeHEBHOM KU3HU.*[leMOHCTpanuu

Mogenu KpucTa//In4ecKuX peléToK aaMasa, FpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Apncop61us pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BujeomaTepuasbl: cCUJIMKaTHas IPOMBILLJIEHHOCTD.
Mogenu MoJieKy/1 opraHH4YeCcKUxX
BelllecTB.J/laGopaTOopHbIe U IpaKTUYECKHE PaGOThI
JlaGopaTopHbIi onbIT: KauecTBeHHast peakiysi Ha
Kap6oHaT-HOH. [I[pakTHYecKre paGoThI:

Ne 11. [Tosiy4yeHue yrieKUc/I0ro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHne akcnieprMeHTa/IbHBIX 33/ia4 110 TeMe
«HeMmeTasnbl».
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O6bACHATD 0611 e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeZIMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA NPOCTHIX BELECTB yIiepoJa U
KPEeMHHUS U UX coeJUHEHUH (OKCH/0B yTJIepo/a, yroJbHOM KUCI0ThI, Kap6OHATOB, OKCH/A
KpeMHU$, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJy4YeHUs, IPUMEHEHHe
Y 3HaYeHMe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefiesiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C HAX0XK/JeHHUEM YIJIEKHUC/IOTO ra3a
B OKpYy»atolleil cpefe.

[11aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBoAUTE HAabII0I€HNS, [ie/1aTh BbIBOZbI 110 pe3y/IbTaTaM 3KCIIEpUMeHTa IocJie
npeJBapUTEIbHON pabOTHL

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMUYECKON
NoCy/ibl U 060pyAOBaHUS.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHUYeCKUX 371eMeHTOB /l. M. MeHzeieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U cosiel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HANPsDKEHUH
MeTaJJIOB) T0C/Ie KOHCYJIbTAIUH C NTeJJaroroM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B ITpoliecce UCCIeA0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPY XMMHUECKOTO0 COZlePKaHUs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETa




BbIYKC/I€HHMA 110 ypaBHEHUAM XUMHUYECKUX PeaKL Ui
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Paspe 2. MeTa/uibl ¥ MX coeguHeHus (20 u)

Tema 7. O6111e CBOMCTBaA
MeTaJlIOB
(449)

O6111aa XxapaKTepUCTUKA XMMUYECKUX 3/IeMEHTOB —
MeTaJlJIOB Ha OCHOBAaHUH UX MOJI0KEeHHUS B
[leproanyeckol cucTeMe XUMHUYECKHX 371eMEHTOB

. U. MeHzienieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJl10B. MeTa/l/in4ecKas CBA3b U MeTaJlJIndecKas
KpUCTa/JINYecKas pelléTKa. JJIeKTPOXUMUYECKUH pAaf
HanpspKeHUH MeTa/ioB. PU3nYecKue U XUMUYECKUE
CBOICTBA MeTaJLJIOB (B3aUMOZe€CTBUE C KUCJIOPOI0M,
BOJI0H, KMCIOoTaMu). *O611 e CIOCOOBI MOTYIEHUS
MeTaJJa0B.*

*[loHsITHE 0 KOPPO3WH METAJIJIOB U OCHOBHBIE CIIOCOODI
3alIMUThI OT KOppo3uHu. CIJIaBbl (CTalb, YYTVH,
JIOpaJIIOMUHUM, 6pOH3a), UX IPUMeHeHHe B GbITY U
NPOMBIIJIEHHOCTH.*

JleMoHCcTpanum

O3HakoMJIeHHe € 06pa3liaMi MeTaJlJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mogesiu KpUCTa/ZIN4eCKUX PEeIETOK METAJJIOB.
BujieomaTepuasbl: KOppO3Us METAJLIOB.

JlabopaTopHble U IpaKTUYeCKHe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHUe ¢ 06pa3LaMH CIJIaBOB METAJJIOB.
3aBUCHMOCTb CKOPOCTH PeaKIMM MeTaslsla C KUCJIOTO! OT
NPUPO/bI MeTAJLIA.

BoeruuciieHus1
10 YPaBHEHUSIM XMMHUYECKHUX peaKLUH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TH NOHATHA NPU ONIMCAHUU CBOMCTB
BelIeCTB U WX peBpallleHUuH.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
coeZIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepHu30BaTh CTPOEHHE MeTa/IJIOB, 061IMe GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTaJlJIOB.

XapaKTepHu30BaTh 00OLIHMe CIOCO6BI ITOJy4YeHUs] MeTaJLJIOB N0C/Ie CTPYKTYPUPOBAHHUS
MaTepHasa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JJaG0PATOPUU PH UCIOJIb30BAHUU XUMUY€ECKOH
NoCy/ibl U 060pyAOBaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TeKCThI yYeGHUKa, CIPaBOYHbIe
MaTepuasbl ([lepuognyeckyro cucTeMy XMMHUYeCKUX 3jeMeHTOB /l. M. MeHzeieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HAaNPsHDKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce HCcle0BaTebCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPy XMMHUY€ECKOT0 COJleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa nocJie npeBapUTeIbHON KOHCYIbTALUHU C IIeZJaroroM

Tema 8. BaxkHelIne
MeTaJlJIbl M UX COeJMHEHHUA
(164)

lllesounble MeTasbl [losoxkeHue B [lepuoguyeckoit
cUCTeMe XMMHYeCKHUX 3/ieMeHTOB /I. U. MeHaeseeBa,
cTpoeHue aToMOB. Haxox/jeHue B pupo/e.

dusnveckre ¥ XUMHUYECKHE CBOMCTBA (Ha mpuMepe
HaTpHs U Kavsi). OKCUIbI U TUAPOKCU/IbI HATPUS U KaTHSL.
[I[puMeHeHHe Le/I0YHbIX METAJJIOB U UX COeJUHEHUH.
[llesiouHO3eMeIbHBIE METaJ/LJIbl MATHUM U KaJIbIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproauyeckoit cucteme
XUMU4YeCKHX 3/ieMeHTOB /. U. MeHiesnieeBa. HaxoxeHue B
npupojie. Pu3ndeckre U XUMHUYECKHE CBOHUCTRBA.
BaxkHel e coeIMHEHUS KaJablusA (OKCUJI, TUIPOKCU,
coun). *XKéctkocTb BOAbI U CIIOCOOHI €€ ycTpaHeHUs.*

OGBsACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-METAJIJIOB B IPyNINax v
WX COeJUHEHUH C YYETOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTb QU3NYeCKHe U XUMUYECKHe CBOWCTBA IPOCTHIX BELECTB METAJIJIOB M UX
coeJlMHeHUH (OKCUJIOB, TUJIPOKCH/IOB, COJIel ) C OTIOPOU HA CXeMY, CIOCOOBI UX MOTYIeHHs,
IpUMeHeHHe U 3HaueHHe B PUPO/ie U )KU3HU YesIoBeKa.

Pacrio3HaBaTh ¢ NIOMOLIBIO KaueCTBEHHBIX PeaKIMK HOHBI METAJJIOB (MarHus, aIlOMUHUS, IIMHKA,
)KeJie3a, MeJIH) C UCTI0JIb30BaHNeM TabJIMIbl "XapaKTepHble peaKI[My Ha KaTHOHbI'".

[l1aHupOBaTh M OCYIECTBJATD HA MPAKTHKe XUMUYECKHE IKCIEPUMEHTHI, IPOBOJUTh
HabJII0/IeHNs, 1eJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

CrnefoBaTh NpaBUIaM 6e30M1acCHON paboThI B JTa60PaTOPUH IPH HCIIOJIb30BAaHUH XUMUYECKON
HOCYZbl ¥ 060PY0BAHMS.

[Tpon3BOUTE BEIYMCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.
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Amomunuil. [lonoxeHue B [lepruoanyeckoit cucreMe
XMMHYeCcKHUX 3eMeHTOB /I, . MeHzesleeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckre u
XMMHYecKHe CBoHcTBa. AMoOTepHbIe CBOMCTBA OKCHJA U
UAPOKCHUAA.

2Keneso. [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCKUX 3y1eMeHTOB /I. U. MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofe. Pusnyeckue u
XUMHUYecKkue cBoicTBa. OKCH/ABI, THAPOKCUJBI U COTU
xesnesa(ll)

v xkesesa(lll): cocTas, cBOMCTBA U nojy4eHue.

JleMoHCTpanum

B3auMozelicTBre HAaTPHs C BOAOM.

OxpaurBaHue JIaMeH! HOHAMU HAaTPUs U KaJlvsl.
OxpauvBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsanmozeiicTBre OKCH/Ia KalbLMs C BOJOH.
BujieomaTepuasbl: ropeHHe xKese3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble ¥ MPpaKTH4YeCKUe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMy aJIIOMUHUSA U €T0 CIIJIABOB.
AmdoTepHbIe CBOKWCTBA THPOKCHA AJIIOMUHHUS.
KauecTBeHHble peaKLUH Ha UOHBI XKeJjle3a.

YKécTkocTb BOABI U METO/IbI €€ yCTPaHEeHHUs.
[IpakTH4eckre paboThI:

Ne 10. Pewrenuve akcnepuMeHTaJIbHbIX 3a/1a4 110 TEMe
«MeTannbl».

BeruuciieHust
110 YPaBHEHUSIM XMMHUYECKHUX peaKLui

BeicTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapar Kypca XHMHH.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYIO JIMTEPATYPY XMMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa

Pasaen 3. NepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux Bewectsax, 104

Tema 9. NepBoHayvanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKunx BelecTsax

O6mue mnpejcTaBieHUss 06 O0COGEHHOCTSAX COCTaBa U
CTpOeHUsI OpraHMYecKUX  COeJAVMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIEe MOHATHs 06 OpraHUYEeCKHUX BellecTBax
KaK O COeJUHEHMsX yriepoga (MeTaH, 3TaH, 3TUJIEH,
alleTWIeH, 3TaHOJ, TJIMIEPUH, YKCyCHasi KuciaoTta).*Hx
cocTaB M XUMHYeckoe cTpoeHue. Kiaccudukanus
opraHuyeckux BellecTB.*[loHATHe 0 OHOJIOTHYECKH
BROXXHBIX Bel|eCTBax: XKUpax, GesiKax, yrjieBoJaX — U UX
posi B (KU3HM 4YesioBeKa. *MaTepuajibHOE eJUHCTBO

OO6BACHATbL NIPUYUHBI MHOTOO6pa3usl BEeLeCTB, WITIOCTPUPOBATh B3aUMOCBS3b
HeOopraHU4ecKHX COeJMHeHUH yrjepo/ia U OpraHUuyecKUx BellleCTB 110/] pyKOBOACTBOM
y4uTeNA.

OO6BACHATD YCJA0BUS 6€30I1aCHOI0 UCIOJIb30BAHUS BEIECTB U XUMHUYECKUX PeaKI[UH B GBITY.

XapakTepu30BaTh POJIb XMMHUH B PAa3/TMYHBIX chepax JesTeSTbHOCTH JII0jeHd, OCHOBHBIE
BellleCTBa U MaTepuaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOI 0 YeJIOBeKa.
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OpraHUYeCcKHX U HEOPTaHUYECKUX COeIMHEHUI.*
[IpuposHbIEe HCTOYHUKH YTI€BOAOPO/OB (YToJb,
NPUPOAHBIH a3, HePTh), NPOJYKTHI UX NEPepabOTKH, UX
pOJIb B GBITY U TPOMBILIJIEHHOCTH.

Paspen 4. O600mmenne matepuana 1o Kypey «Heopranndeckas XuMusi» (4 1)

Tema 10. Xumus 1 okpyxaromias
cpena, lu

HoBble MaTepuasibl U TeXHOJIOTHUU. BelecTBa u
MaTepHasibl B IOBCeJHEBHOU XKU3HU YesioBeKa. XUMHUSA U
370poBbe. be3onacHoe ncno/sib30BaHUE BelleCTB

Y XUMHUYEeCKUX peaKLUi B GbITY.

OCHOBBI 9K0JIOTMYECKOW I'PaMOTHOCTU. XUMHUYECKOE
3arpsi3HeHHe OKpy»Kalollel cpebl (pese/IbHO
JonycTuMas KoHueHTpanus Bemects — [1/1K).

PoJib XUMUM B peLlIeHUH 3KOJIOTHUECKUX TPOGIeEM

06061eHre MaTepyaJa no
Kypcy «Heopranundeckas
XUMHUSAY, 34

O606111eHMe U cUCTeMaTH3alLMs 110 Kypcy
«HeopraHuyeckast XuMusi»

XapaKTepHu30BaThb POJIb XUMHUH B Pa3JIMUHbIX chepax esaTebHOCTH JII0/ieH, OCHOBHbIE
BellleCTBa U MaTepHuaJibl, IPUMeHsIeMble B }KH3HU COBPEMEHHOI'0 YeJI0BEKa.

. O6'BACHATD YC/I0BUSA 6€30I1ACHOI0 UCII0JIb30BaHUSA BEIECTB U XMMUYECKUX PEaKLUH B ObITY

AHa/m3upoBaTh M KPUTHYECKHU OLleHUBATh MHPOPMALMIO O BJIUSHUYU NPOMBILIIEHHOCTH,
CeJIbCKOro X035 CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE OKPY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh NE€PBYIO MOMOIIb IPU XUMUYECKUX 03KOT'aX U OTPaBJIEHHAX.

[IppHKUMaTh yyacTHe B 06CYK/JeHUH IPO6/IeM XUMUYECKOH U 9KOJIOTUYeCKON HaNpaBJIeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 IPOGJIEMe U NIpejaraTb BO3MOXHbBIE Ty TH eé
peleHuUsiC onopoi Ha MHopMaIMIo U3 YieOHUKA U CIPaBOYHble MaTepHalbl, PeCYPCHI
HHTepHeTa

HpI/I pa3pa60TKe pa60!{e171 nporpaMMmbl B TeMATH4Y€CKOM IIJIAHUPOBAHHUU [JOJIXKHBI OBbITh y4TE€Hbl BO3MOXHOCTH HCIOJIb3OBAaHUA 3JIEKTPOHHBIX (HH(l)pOBbIX)
06pa3OBaTeﬂbeIX pecypcoB, ABJJANOMINUXCA y‘{eﬁHO-MeTOAI/I‘{eCKI/IMI/I MaTepHruajaMu (Myf[bTPIMeAPIIZHbIe nporpaMMmbl, 3JIEKTPOHHBIE y‘-[eGHI/IKI/I N 3a/lda9YHHUKH,
3JIEKTPOHHBbIE 6I/I6JII/IOT6KI/I, BUPTYyaJIbHbIE na60paTopI/m, HUI'pOBbI€ MPOTrPaMMBbl, KOJIJIEKIIUH I.lI/I(i)pOBI:IX 06pa30BaTeJ’[beIX pecprOB), HCIIOJIb3YEMbIMHU IJId 06y'{e1-mﬂ u
BOCIIUTAHHUA PA3JIMYHbIX TPyl l'[OJ'IbSOBaTeI[eﬁ, npeactaBJ€eHHbBIMHU B 3JIEKTPOHHOM (I_U/I(l)pOBOM) BHUAE W PEAJIM3YIINMHU OUAAKTHYECKHE BO3MOXHOCTHU I/IKT,
coeprKaHre KOTOPBIX COOTBETCTBYET 3dKOHOAATEJIbCTBY 00 O6pa30BaHI/II/I.
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