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[TOACHUTEJIbHAS 3AIINCKA

denepanpHas pabodas mporpaMMa MO0 XMUMHUHU I OOYYAIOIIUXCS C 3aJICPKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHA Ha OcHOBe DenepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHgapta ocHoBHOro obmero oOpaszoBanus (IIpwkas Munmnpocsemienuss Poccun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OOO), DenepanbHOl aganTHUPOBAHHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 00y4YarOIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsenienust Poccun ot 24
HOsiOpss 2022 1. Ne 1025), ®denepanbHoit paboyeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 10 ydeOHOMY mpenmery «Xumusi», DeneparbHOM MNPOrpaMMBbI
BOCIIUTAHUSI, C YYETOM paCIpEAeNIeHHbIX IO KJaccamM MpOBEpsAEeMbIX TpeOOBaHUU K
pesynapraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOIO 00111er0 00pa3oBaHus [Jii OOyYarOUIUXCS C 3aJEPKKOM TMCUXUUYECKOTO
pa3BUTUSIT U DJIEMEHTOB  COJCP)KaHUSA, TMPEJACTABICHHBIX B  YHUBEPCAIHLHOM
konudukarope no xumuu, KoHieniuu npenogaBanus y4eoOHOro npeamera «XuMus» B
00pa3zoBaTeNbHBIX OpraHuzanusax PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeibHbIC
MIPOTPaMMBL.

[Iporpamma Mo XxuMuu pazpaboTaHa C LEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IJaHUU paboueil MporpaMMBbl 10 y4eOHOMY MIPEIMETY.

VYuebnsiii  npeamer  «XWMHUS»  BXOAUT B NOPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpPEAMETh». B cucTeMe ecTeCTBEHHOHAyYHOTrO O0pa3oBaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAY4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBBI XWMHYECKHX 3HAHHM,
HEOOXOJAMMBIX I TOBCEIHEBHOW W3HMU, HABBIKOB 370POBOTO M 0O€30MACHOTrO JIJIst
YelioBeKa M OKpYyXaroled ero cpeasl oOpasza >KH3HU, a TakKe B BOCIUTAaHUU
DKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUUYECKUM SI3BIKOM,
coONro/IecHneM TpaBuil  Oe3omacHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JPYTUMH IpeaIMeTaMu
IIKOJILHOTO Kypca.

[Iporpamma BKJIFOHYAeT B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYECKON XUMHUH.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0Aa30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOPME, COOTBETCTBYIOIIEH BO3pAcTy OOYYArOIIUXCS W UX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca Mpe/ICTaBICHbl OCHOBOIOJATAOe XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIONIME HM3YYEHHWE COCTaBa U CTPOCHUSI BEILECTB,
3aBUCHUMOCTH HUX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLCHUMN U ITyTE€N yIIPABICHUS UMU
B IIEJISIX MTOJTYUYCHHUS BEIIECTB U MaTEPUAJIOB.



TeopeTH4ecKyt0 OCHOBY M3YUYEHUsI HEOPraHUYECKOM XUMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepuommueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHHUM aToMa, BUIAX XHUMHYECKOM CBSI3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUYECKUX PEAKIIH.

B u3ydenun kypca 3HauUMTEIbHASL POJIb OTBOJUTCA XUMUYECKOMY SKCIIEPUMEHTY:
NPOBEJICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30MacHOd paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanusi JaHHON MPOTPAMMEBI B IPOIECCE 0OYUSHUS ITO3BOJIUT 00YIAIOITUMCS
c 3IIP ycBOUTH KJIIOYEBBIE XMMHYECKHE KOMIIETCHIIMM W TOHSTH POJIb U 3HAUYCHUE
XUMUHU CPEJIA JIPYTUX HAYK O IPUPOJIE.

N3ydyenne xumMuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIMXCA HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAOMIOIEHHE, WU3MEpPEHUE,
AKCIIEPUMEHT, MOJICJTUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHHS] HAayYHBIX
3HAHUW, OCHOBAaHHOIO HAa MEXMIPEAMETHBIX CBS3SIX € mnpeaMeramu «OKpyKarolluii
mup», «Duzuka», «buonorus», «['eorpadpus», «Marematuka» u dopmupyer
KOMIIETCHIIUM, HEOOXOJMMBbIE JJisi MPOJOJDKeHHs oOpa3oBaHuMs B 00OJacTH
€CTECTBEHHBIX HAYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIIMOHAJIBHOM  TPAMOTHOCTH,  YMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIMIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETECHIIUU
oOyvaromuxcsi ¢ 3I[IP 3akmroyaercss B YCBOGHMH OCHOBbI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3JIOPOBOTO W OE30IMACHOTO JJIs
YeJIoBeKa U OKpYKarolleld ero cpeibl o0pasza >KU3HU;, (POPMUPOBAHUM DKOJIOTHYECKOU
KYJBTYPHI.

[Iporpamma oTpaxkaeT cojepkaHue 0O0ydeHUs MpeaMery «XUMUus» ¢ y4eToM
0co0bIX 00pasoBarenbHbIX MoTpedbHocTelt obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHS» MPENICTABIACT OMPEICICHHYIO TPYAHOCTh ISl 00YYaromUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJIeOaHUSIMU BHUMAHMSI, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, MOHUKEHHBIM ITO3HABATEIbHBIM WHTEPECOM U HU3KHUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jns mpeononeHus TPYAHOCTEH B M3y4EHUHM YYEOHOrO mpeameTa «XUuMUsH
HeoOXo/IMMa ajianTaius o0beMa U XapakTepa yueOHOro MaTepuaia K mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu oOydaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCIIOJB30BAaHNE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MTOCTENEHHOE YCI0KHEHUE N3y4aeMoro MaTepuasnia.

[Ipy wu3yyeHHUH XUMHH HEOOXOJAMMO OCYIIECTBIATh B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepual peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKON
NEeATEeIbHOCTU. BO3MOXKHO BBIJIENIEHHE OTIICIbHBIX YPOKOB Ha PEIICHHE 3ajJlad B CBSI3U
CO CIIOXKHOCTBIO aHanm3a Tekcta oOydarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW W MBICIUTEIFHON JEATEeIbHOCTH OOYYaroluXcsl Ha YpPOKaX XUMHUHU
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CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XMUMHUH YAENIAECTCS U3YUCHHUIO «CKBO3HBIX)
HNOHATUI ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeaMeTa « XuMHUsH»

OO0mue uenu u3y4YyeHUs Y4yeOHOro rmnpeamera «XUMHUsD MPEICTaBICHBI B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanusi. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
00pa30oBaHMsl, HANPABICHHOCTH OOYYEHHsS HA PAa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIEKTa U oOmiell KyiabTypbl. OOyueHHe YMEHHUIO YUUTHCA H
IPOJOIHKATh CBOE 00pa30BaHME CaMOCTOSTENBHO B HACTOSAIIEE BpPEeMs SBIISCTCS OJIHOM
U3 BOKHEHIINX (PYHKIMHN y4eOHBIX MPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3I1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO nporpammy,
JOMUHUPYIOIEE 3HAaUEHHUE TPUOOPETAIOT TaKUE €U, KaK:

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

HalpaBJIeHHOCTh OOY4YEHHs] HAa CUCTEMAaTHYECKOE NPUOOIIEHUE Yydalluxcs K
CaMOCTOSATEJIbHOM ITO3HABATEIbHOM JESITEIIBHOCTH, HAYYHBIM U IPAKTUYECKUM METOJaM
NO3HaHMs, POPMUPYIOIIUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

o0OecrieyeHne YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOYy4arOUUMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJISl PA3JIMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMHUpoBaHUE YMEHUN OOBSCHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIEr0 MUpa
Ha OCHOBaHWM 3HAHUU U OMbITA, OJYYCHHBIX MPU U3YUCHUN XUMHUH;

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

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue cleaynmX 3aia4, 00eceurnBaronX peann3aluto
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMUU
obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHWE TIEPBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX IMPEACTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUAX U MPAKTUYECKOM TPUMEHEHUH; OBJIA/ICHHE OHATUIHBIM
anmnaparoM U CUMBOJUYECKHUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nactu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX TNPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHX SIBJIEHHUM XUBOW M HEKUBOW MPUPOIBI;
yriryOeHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMH XUMHUYECKON IPAMOTHOCTH: CTIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KM3HEHHBIC CUTYallUU, CBS3aHHBIE C XHWMHEH, HaBBIKAMU
0e30macHOro OOpallleHUs C BEIeCTBAMH, HMCHOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHAJIM3UPOBATh M IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOe TOBEICHHUE B
LEJSAX COXPAHEHUS 30POBbSI U OKPYKAIOIIEH CPEJIbI;

dbopMHUpOBaHUE YMEHUN YCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIONAaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TIPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOWMCTB OT COCTaBa U CTPOCHHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHUS BEIECTB,
HaOMIONCHUSI 32 MX MPEBPAIICHUSMH TPU TMPOBEICHUM HECIOKHBIX XUMHUYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM Ja0OPATOPHOrO 000PYIOBaHUS U TPUOOPOB;

dbopMupoBaHue TPEACTABICHUN O 3HAYECHUHM XUMUUYECKOW HAyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YKCIIE B MPEAOTBPALIEHUU TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaANITAIMU Y4eOHOT0 MATEPHAJIA N0 XUMHHU

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIHBIX YCIIOBUM JJII YCBOCHHSI MPOTPAMMHOTO Marepuajga 0OydaroluuMUCs C
31IP. Bonpiioe BHUMaHHME JOJKHO OBITH YJEI€HO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPH COXPAaHEHUU OOIIero 6a3oBOro ypoBHs.
OH 10JKEH MO COACPKAHUIO U 00BEMY OBbITh aJaNTUPOBAHHBIM JJISI O0YUYAIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMU 00pa3oBaTelbHBIMU TOTpeOHOCTAMU. CreayeT
o0JieryuTh OBJIaJeHue MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JIETaTbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUN C MCMOJIb30BAHHEM MPUEMOB AJITOPUTMU3ALUU U BU3YaTbHBIX
ornop, o0y4eHuUs CTPYKTYPHUPOBAHUIO MaTepurara.

bonbiioe 3HaueHHE AU MOJHOIIEHHOTO YCBOEHHUS Y4YEOHOro maTepualia UMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, U3yYa€MbIX B JJAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU TpenqMeTramMu  Kak «l'eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepual C pPa3HbIX TOYEK 3pEHUf,
MEXITPEIMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipu moAroToBKEe K ypoKaM y4YuTEeIh TOJDKEH MPEeycMOTpeTh (GOpMHUpPOBAHUE Y
oOyyJaromuxcsi YMEHUN aHaJIM3UpPOBaTh, CPABHUBATH, 0000IIaTh U3yUYaeMblil MaTepHal,
IJIAHUPOBATh TMPEACTOSIIYI0 paldoTy, OCYIIECTBIATh CaMOKOHTpOJib. HeobOxomumo
MIOCTOSIHHO CJICAUTh 3a TMPaBWIBHOCTBIO pedyeBOro oO(opMieHUs] BBICKAa3bIBAHUM
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMM TIOBEJEHUSI U JAesATENbHOCTH, oOydarontuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHNUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IlpumepHble BuAbI aeATedabHOCTH oOy4dawmuxcs ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMU NMOTPEOHOCTAMH U 00eCeYNBAKOIINE OCMBICJIEHHOE
O0CBOEHHE CO/IePKAHNM 00Pa30BaHMS MO0 NMpeAMeTy « XUMUD)
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Conmepxanue BUAOB jaesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpeensieTcss UX 0COoObIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMIMPOKO
ucnosibdyembix B @OIT OO0 o0mux st Bcex 00y4arolMXcsi BHJIOB JIESITEIIbHOCTH
CeyeT YCWIUTh BHUJIBbl ACATENBHOCTH, CHEIU(UYHBIE [UIsi JAHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneyeHrss OCMBICIIEGHHOTO OCBOEHUSI COJIepKaHUsl 00pa30BaHUs
0 MpPEAMETY: YCWICHHE MPEAMETHO-MPAKTUUECKONW ICSTENBHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLINX PA3THUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTHY B
M3YYEHUU MaTepHualia; MCIOJIb30BAHUE JIONOJHUTEIBHON BU3YyalbHOW OMOPHI (TUIAHBI,
o0pasIpl, CXeMBbI, IA0JIOHBI, ONTOpHbIe Tabnuiibl). g pa3sutus y odyqaromuxcs ¢ 3[1P
YMEHHs JelaTh BBIBOABI, (OPMHpPOBaHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W Kiumie. Ocoboe BHUMAHHE CIEIYET
YVAEIUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBJIECHUE PHUCYHOUHBIX U
BEpOANBHBIX CXEM, COCTaBJieHHME TaOJiMll, COCTAaBJIIEHUE KJIACCU(PHUKALUU C
0003HaYEHHBIMU OCHOBAaHUSAMHM ISl KJIacCU(PHUKAIMKM M HAMOJIHEHUE UX MpPUMEpaMu U
Ap.

[TpumepHas TemaTuyeckas U TEpMUHOJIOTHYECKas JieKcuka cooTBeTcTByeT POII
000.

s oOyuaromuxcst ¢ 3IIP cyimiecTBEeHHBIMU SIBISIIOTCS NpUEMbl pabOThl C
JEKCUYECKUM MarepuasoM 1o npenMery. llpoBonurtcs cneumanbHas paboTta 1o
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOJSATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTellbHAa BU3yallbHas
MOJ/JIEPKKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJIS aKTyaJln3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMHs» BXOJIUT B
npeaIMeTHyo obnacth «EcTecTBEeHHOHayuHbIE MPEIMEThD) U SIBISIETCS 003aTeNIbHBIM
IS U3YUYECHHUSL.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX 4acoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanue y4eOHOro mpenMera «Xumus», mnpeactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
@denepanbHOl  OCHOBHOW  00pa3oBaTelIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI MO Yy4eOHOMY MpeaMeTy «Xumus», cooTrBeTcTByeT DenepanbHOi
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMe OCHOBHOTO  OOUIEro
00pa3oBaHus OOYJAIOMIUXCS C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUEGHOI'O ITPEJAMETA «XUMMWA»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipenmer xumuu. *Ponp Xumum B KW3HM YenoBeka.® Tena M BellecTsa.
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du3nvecKre CBOICTBA BEIIECTB. ATrperaTHO€ COCTOSIHME BelleCTB. * XUMHUSI B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecd. CnocoObl pazaenenus cmeceit. [IpaBuna
0e30macHOro OOpallleHus ¢ BEIECTBAMU U JIA0OpaTOpHBIM 00opynoBanueM. *[loHsTue
0 METOJIAaX MO3HAHUS B XUMHH.*

ATOMBI U MOJEKYJIbl. XUMUUYECKHE HJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. IIpocTeie U cilokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudgeckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKoH
MIOCTOSIHCTBA cocCTaBa BemlecTB.* (OTHOCUTENbHAS MOJICKYJsIpHass Macca. MaccoBas
JI0JIsI XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

Ou3nyeckne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, Pa3JIOKEHUS,
3aMeleHus, 0OMeHa).

XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C IpaBUIaMHU
paboThel B J1abopaTopuu M MpUEMaMH OOpalieHHsl ¢ JIabOpaTOPHBIM 00O0PYIOBAHUEM;
M3Y4YCHHE U OIHCaHUuE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHWMYECKUX BEIIECTB;
HaOmoienne ¢puznyeckux (IJIaBIeHUE BOCKA, TasTHUE JIb/Ia, pACTUpaHKeE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIIUs BOJbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) sIBICHWH, HaONIOJCHHE W ONHMCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakIuil (pa3loKeHHE caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTHI C XJOpUAOM Oapusi, pasznoxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHuM, B3aUMOJCICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pazziesieHus: cMecei (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHKE, BhIMTAPUBAHUE, TUCTUILISIIHS,
xpoMarorpadusi), TpoBeACHUE OYUCTKUA TMOBAPEHHOW COIM; HAOIIOJCHHE U OMUCAHUE
pe3yibTaTOB TPOBEICHUS OMbITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacCChl;
CO3/IaHHE MOJIETICH MOJIEKY (IIapOCTEP>KHEBBIX).

Baxueiimme rmpeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€MEHT M IIPOCTOE
BenecTBO. Haxoxkenue kucnopoga B npupoje, Gpu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHus mpocTbIX U CIOXKHBIX BewlecTB. CrocoObl MOJIydeHUs: KUCIOopoa B
nabopatopur *u mpoMblItuieHHOCTH. * [IpuMenenne kuciopona. [lonsitue 00 okcumgax.
Kpyrosoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIopoa.

TennoBoi 3pPexkT XuMUYECKON peaklui, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
DHIAOTEPMUYECKHUE PEAKINUH. TOIIIMBO: yrojib U METaH. 3arpsA3HEHNUE BO3yXa, YCUIICHUE
MapHUKOBOTO A deKTa, pa3pylieHrue 030HOBOTO CJIOS.*

Bonopon — aneMeHT u mpocToe BeniecTBo. HaxoxeHune Bomopona B MPUPOJE,
¢du3nUecKkue U XuMUYEeCKrUe CBOMCTBA (Ha MpUMeEpe B3aUMOACIHCTBUS C HEMETAIJIaMU U
OKCHJIaMHU METaJIOB), MpPUMEHEeHHe, *crnocoObl noiaydyeHus.* [loHsTHe O KHUCIOTax |
COJISIX.

KonuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MossipHbIit
00BEM Ta30B. Pacuersr mo xummudeckoit hopmyiie. PacueTs MaccoBO 101 XUMHUYECKOTO
AIIEMEHTa B COEIMHEHHH, KOJMYECTBA BEILECTBA, MOJISIPHOM MacChl, MOJISIPHOTO 0O0bemMa
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ra3oB. Pacu€Tbl o XMMUYECKUM YPaBHEHUSIM.

*®duznueckne cBorcTBa BoAbl.* Boga. Ee cocras, cTpoenue u monekyibl. *Boja
Kak pacTtBoputesb.* PactBopbl. *[loHSATHE O HACBIMIEHHBIX W HEHACHIIICHHBIX
pactBopax. IloHATHME pacTBOpUMOCTH BeEHIECTB B Boje.™ Pacuer maccoBoil A0Ju
BEIllECTBA B pacTBOpe (MpOILICHTHAs KOHIIEHTpanus). MaccoBas J0Jig BeIlecTBa B
pactBope. *XHUMHYECKHE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblus, okcuaoMm cepol (IV) peakmuu ¢ MertaiyiaM, KUCIOTHBIMU M OCHOBHBIMH
okcugamu). [lonsiTre 06 ocHOBaHUSAX. Posib pacTBOPOB B MpUPOJIEC U B )KU3HU YEIOBEKA.
Kpyrosopot Boabl B mpupoje.* 3arpsi3HeHHE TPUPOJHBIX BoA. OxpaHa U OYHUCTKA
MIPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUMU. Knaccudukanus
HEOpPraHUYeCKUX coeAuHeHud. OKcuapl: cocTaB, kiaccudukanus (KUCIOTHEBIE,
OCHOBHBIE, *aMdoTepHbIe, HecoNieoOpa3ytolue - Ha npumepe okcuaa yriaepona (Il) u
okcuaa azora (II)), Homenknarypa.* *[lonmydeHue* U XMMHYECKHE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBue C BOAOW, Kucioramu, meinodamu). OcHoBanus. Krnaccudukarms
OCHOBaHUW: IMIEIOYM W HEpPACTBOPUMBIE OCHOBaHUs. HoOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIECHCTBUE C OKCHIAMU
HEMETAJIOB, KUCIOTaMH, coJiAMH). *[lomydenne ocHOBaHUM. *

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKkue U XUMUYECKHe
CBOMCTBa (B3aMMOJICUCTBME C MeETalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHSIMH,
COJISIMH, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.* Psa
aktuBHoctn MetamwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrmocoObl MOJIy4eHUs*, B3aUMOJICUCTBUE COJIEH ¢ MeTa/llaMH, KUCJIOTaMH, IeJiodaMu
Y COJISIMU, IPUMEHEHUE.

[Tonsitue 00 am@oTepHbIX TMAPOKCHAAX (HA MpUMEpPE LHMHKA U *aTtOMUHHS*):
*XMMUYECKHE CBOMCTBA (B3aUMOJAECHCTBUE C KUCIOTAMH U LIEIOYaMU, Pa3IOKEHHUE TPH
HarpeBaHuM) U NojiyueHue.*

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

XUMUYECKHI IKCIIEPUMEHT: KaUeCTBEHHOE ONPEAECICHUE COAEPKAHUS KHCIOPOaa
B BO3/IyX€; MOJIyYCHHE U U3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKPAILICHHS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKME WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEN PacTBOPEHMsSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C MeTaulaMu (HaTpUeM M KajabllieM) (BO3MOXKHO
HCIIOJIb30BaHME BHUJICOMATEPUATIOB); OMPENEICHUE PACTBOPOB KHUCIOT W IIEJIOYEH ¢
MMOMOIIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB; HAONIOJCHUE WM3MEHEHUS OKPACKM HHIAMKATOPOB B PacTBOpax
KHUCJIOT U IeNoveil; u3yuenue B3aumoaeiicteus okcuaa meau(Il) ¢ pacteopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIu3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 PacTBOpa COJIM; pEUICHUE
AKCIEPUMEHTANIbHBIX 3aJlad 1o TeMe «BaxHelmme Kiacchl HEOPraHUYECKHUX



COEITMHEHUNY.

[leproguueckuii 3akoH u llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. . Menneneera. CTpoeHrEe aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINH.

[lepBble MOMBITKYU KJIacCU(PUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMENbHbBIE METaUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). *DJIEeMEHTBl, KOTOpbIE 00pa3yloT aM{QOTepHBIE OKCHIBI U
TUAPOKCUIBI. *

[lepnognuecknit 3akoH. llepmoanueckas cucTeEMa XHMHYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas u * IIMHHOIIEpUOAHAS ™ bopMbI
Ilepnommueckorr cucrteMbl xumMudeckux 3iemeHToB [[. . Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKANA CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oromnbl.* Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 xumudeckux sinemeHToB [lepuoanueckoi
cucrembl JI. 1. Menneneea. XapakTepuCTMKa XMMHUYECKOIO JJIEMEHTAa II0 €ro
nonoxeHuro B [lepuonunueckon cucreme /. 1. Menneneesa.

**3aKOHOMEPHOCTH U3MEHEHUSI CBOWMCTB AJIEMEHTOB MAJIBIX MEPHOJIOB U TJIaBHBIX
HNOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOTO (TOPSIIKOBOrO) HOMepa 3HaueHue
Ilepnogmueckoro 3axkoHa u llepmoandeckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuUTHA HayKu U npakTuku. [[. 1. MeHneneeB — yu€Hbli U rpaxaanuH. *

Xumuueckass cBs3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBSA3b.
*INEeKTPOOTPULIATENIBHOCT AaTOMOB XMMUYECKHUX 2JIEMEHTOB.* MIOHHAs CBS3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMUYECKUN IKCIIEPUMEHT: M3yuyeHUEe O0OpaslloB BEIIECTB METAUIOB H
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCHJA LIMHKA C PACTBOPAMH KHCIIOT U LIEIIOYEH;
[IPOBEICHUE OIBITOB, WUTKOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanmuzanust MeXnpeaMETHBIX CBsS3ed MpU HM3YYCHUHM XUMHH B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 HCITOJIb30BAaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TMOHSATHHA,
TaK W TOHATHH, SBJISIONIAXCS CHCTEMHBIMU JIJIS OTIEIBHBIX MPEIMETOB €CTECTBECHHO-
HAyYHOTO IUKIIA.

OOmme ecTeCTBEeHHO-HAy4YHBIC TIIOHATHS: HAy4HBIA (akT, THIOTE3a, TEOpHS,
3aKOH, aHAJIN3, CUHTE3, KiIaccu(puKaIys, mepuoIudHOCThb, HAOI0ICHNEe, SKCIICPUMEHT,
MOJICIIUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBJICHHE.

duznka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUN 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHO¢ COCTOSIHHE BEIECTBA, ra3, (PU3MYCCKHUE BEIMYMHBI, SIUHHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.
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['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
MCKONIaeMbI€, TOTLIIMBO, BOJIHBIC PECYPCHI.

COILEP KAHUE OBYYEHUA B 9 KIJACCE

BemectBo 1 xXuMHuueckass peakuus

[lepnonnueckuii 3akoH. Ilepuogmueckass cuUCTEMa XHWMHYECKHX HJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIbLUUS U UX COCAVNHEHUH B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHABl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKON PEMIETKHA U BUAA
XUMHYECKOU CBSA3H.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas 1
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHMYECKUX COCAUHEHHM, TCHETUUECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEaKIUi M0 pa3IUuHbIM MpU3HaKaM (110 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3P(DEKTy, O U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKHUX DOJIEMEHTOB, *I0 00paTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- U DJHJIOTEPMHUYECKHE peakiuu. *TepMoxumuueckue
ypaBHEHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYEeCKOM peakiuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeNIEeHnE XMMUYECKOTO PaBHOBECHSI.
@DaKTOpPHI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIUH U TMOJOKEHUE XUMHUYECKOTO
paBHOBecHs. ™

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTHYECKON AUCCOLMALAN. DIIEKTPOIUTAYECKAS TUCCOIUALIUSL.
DJIEKTPOIUTEl W HEJJIEKTPONIUThl. KaTHOHBI, aHMOHBL. *MeEXaHu3M IUCCOLUAIUU
BEIIECTB C pPa3JIMYHBIMUA BHJAAMH XUMHUYECKOW cCBs3u. lloHatne o crenenu
nucconuanyu.* CUIbHbBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakuiun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 0
KoHUA. [lonmHbBIE U COKpalIEHHbIE HOHHBIE YPABHEHUS peakuuid. XMMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ WPEACTABICHUNA OO0 BJICKTPOIUTUUCCKON
mucconuann. Cpena pactBopa. KauecTBeHHbIE peakIMM Ha KAaTUOHBI U AHUOHBIL:
XJIOpUa-, OpoMua-, HOAUA-, CyibdaT-, kKapOoHaAT-, CcHIMKAT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMSI, MarHusl, KaJIbIUs, aJIFOMUHUS, *Kejeza (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIIME B BOJHBIX pACTBOpaXx.

XUMHUUYECKHIM OKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMH KPHUCTAJUTMYECKUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTaIoB (rpadura U ajimMasa),
CIIOKHBIX BEIIECTB (XJOpUJa HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEaKIMh OT BO3JICHCTBHS pa3IM4YHBIX  (AKTOPOB; HCCIIEIOBAHUE
AIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLECCA AUCCOLUALNK KUCIOT, HIENI0YEN U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TMPU3HAKA MPOTEKAHUS pEakiMi MOHHOTO oOMeHa (oOpa3oBaHue
OcCaJika, BBIJCJICHUE raza, 00pa30oBaHHUE BOJIbl); OIMbBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakluii  (TOpeHue, peakluud pas3iokKeHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HeMmeramibsl 1 X coequHEeHUs

O6miast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHUMeEpe Xjopa (B3auMOJCHCTBUE C
MeTaljlaMi, HEMeTallaMd —  BOAOPOJAOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, *NOTydYeHHe™, IpUMEHEHHE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.* BakHelme Xaopuabl U
MX HaXO0XKJICHHE B IIPUPO/IE.

OOmas xapakrepuctuka »3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (Qu3MUYeCKUEe CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEpPHI.
AnnotponHsle MOAW(HUKAUMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbI
(B3auMopeiicTBHEe *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJllIaMH,
*KOHLIEHTPUPOBAHHBIMU A30THOW U CEepHOUM Kuciaotamu).* CepoBOAOpOMA: CTPOEHHE,
¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBMTEJIbHBIE CBOMCTBA).
Oxcunpl cepbl KaKk MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas kucioTa: Gu3ndecKue
U XUMHUYeckue cBoicTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciora. * XMMUYECKUE peaKLuu,
JeXalie B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
Haxoxnenue cepol u €€ coequuenui B npupoze. [Ipumenenue cepol U €€ COeIMHEHNH B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arps3HEHHE OKpYKAIOIIEH Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpanieHus.

OOmast xapakTepucTuka dieMeHTOoB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHble CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHE B MpuUpoje, (U3MYECKHMEe U XUMHUYECKHE CBONCTBa
(B3auMOJEHCTBUE C METaJUIlaMd M HEMETaulaMH - KHUCJIOPOJAOM M  BOJOPOAOM).
Kpyrosopor azora B mnpupoae. AMMHUak: (u3MyeckHue M XUMHUYECKHE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBoOpa), *mojlydeHue™ u MmpUMEHEHUE.
Conm amMMoOHUS: cOCTaB, (U3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO MIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KucioTra, €€ (u3MUeckrue U XUMHYECKHE CBOICTBa (00uue u
cnenupuueckne), *momydenue.* Hwutparbr (paznoxkeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPATbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
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JOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

docdop, *ammorpornHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECCKHE
CBOMCTBa (B3aUMOJCUCTBUE C MeETaJJITaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Oxcua dochopa (V), oprodocdopHas kuciora:
¢du3nUecKkue M XUMHUYECKHUE CBOMCTBa, *momydeHue.®* *[loHsiTue O MUHEpaIbHBIX
ynoopenusix: HUTpaThl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 371eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUS. BaJeHTHOCTh M XapaKTepHbIE CTENEHH OKHUCICHHS aTOMOB yrjiepoaa Hu
KpemHus. Pactipoctpanenue yriaepoaa B Ipupoje, XapaKTepHbIE CTETICHU OKUCIICHHUS.

Yrnepon, amnorponHeie Moaudukauuu (rpadur, anmasz), ¢Gu3MUECKUE U
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEMIECTB (B3aMMOJCIHCTBHE C MeETaJlaMH,
HEMeTaJlJIaMH, *KOHIIEHTPUPOBAHHBIMU a30THOM M CEpHOW KucioTamu)*. AncopOrus.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriepona, ux (puandeckue U XUMHUYECKUE
CBOMCTBa, TOJIy4YCHHE W NPUMEHEHHE, JIEWCTBHE Ha  OpPraHu3M  4YeJOBEeKa.
*DJkonoruueckue npoOJembl, cBA3aHHbIE ¢ okcugoM yraepopa(lV); rumotesa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KUcioTa U e
cold, uX (U3MYeCKue U XHUMHUYECKHE CBOWCTBA, *MOJydeHHUE U TpPUMEHEHue.™*
KauectBennas peakius Ha kapOoHaT-uoHbL. Mcmoib3oBaHue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIIEHHOCTH U CEJICKOM XO035HCTBE.

OOwuue npeacraBiaeHUss 00 OCOOEHHOCTSX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHUI yriepoja (Ha mpuMepe MeTaHa, HTHIIEHA, 3TaHOJIA, YKCYCHOW KHUCIOTHI.
*MXx coctaB M XuUMHUecKoe cTpoeHue. Kiaccudukaius OpraHUYeCKUX BemIecTB.™
[TonsiTe 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAX: JKUpax, OeNmKax, yrieBoJgax — M UX
POJIN B KM3HU 4eloBeka. *MarepuanbHOe €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
COeTMHEHNN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSI C MeETa/UIaMU M HEMeTaulaMu), *MojydeHue® © TpUMEHEHHE.
*Coenuuenus kpeMHus B npupoje. Oomue npencrabienus 06 okcuae kpemuus(IV) u
KpeMHHeBOU kucioTe. CUinnkartel, PuU3nyecKkue U XMMHUYECKUE CBOMCTBA, MOTyYeHUE U
NpUMEHEHHEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, JJIEKTPOHHOM,
CTPOMUTENBHON M [p.). Baxkueline cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMpl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTepHaoB B MOBCETHEBHON KU3HMU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pa3I0B HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISHON KHCIIOTBI; MPOBEACHUE KaUYECTBEHHBIX PEAKIMI HA XJIOPHI-UOHBI U
HAONIO/IeHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouiue (U3NYecKue u
XUMHYECKHE CBOICTBA TajJOreHOB W HMX COCIWHEHUH (BO3MOXHO WCIOJIB30BaHUE
BUJIEOMATEpHAJIOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HaKOMJIeHHE ¢ oOpasliaMu cepbl U €€ COeIWHEHUSMHU (BO3MOXKHO HMCIOJIB30BaHUE
BHJICOMATEpHUAIOB); HaOJIOJeHNWE TIpoliecca OOYIJIMBaHUS caxapa TOJa JEHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YUECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIMy Ha CyIb(})aT-uoH 1 HAOIIOACHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pocdopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHUE BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
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1 pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MIPOBEICHHE
KaueCTBEHHBIX peaKIMid Ha MOH aMMOHHUS U (ochaT-uOH U U3Y4YECHHE NMPU3HAKOB UX
NpPOTEKaHUsl, B3aMMOJIEUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO
(BO3MOHO HCIIOJIb30BaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIel KPUCTATUTMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHE C IMPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOro Ta3a U M3yYEeHHE €ro CBOMCTB; MPOBEJCHUWE KaueCTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M H3yYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOIYKIIMEH CUIMKATHOW MTPOMBIIIUICHHOCTH, PENICHUE dKCTIEPUMEHTAIBHBIX 3a7a4 IO
Teme «BaxHenmuye HeMeTauibl U UX COCTUHEHUS.

MeTtanisl 1 X COETUHECHUS

OO0uas XapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METa/VIOB HA OCHOBAaHUU
ux  nonoxeHus B  llepmogumueckoil  cucremMe — XMMHUYECKHX  3JIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHrne MeTaiuioB. MeTtainyueckas CBs3b U
METAJUIMYECKAs] KPUCTAILUINYECKAs] PEIIETKA. DIEKTPOXUMUUYECKUN DAL HANPSKEHUN
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBa METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJIOM, KuciaoTamu). *O01mue cnocoOsl mojydeHus: MmeraioB. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBbl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . ¥

[Ilenounsie meTayuibl: nojoxeHne B l[lepuoanmyeckol cucremMe XUMHYECKUX
anementoB J[. WM. Mengeneesa; crtpoeHne aromoB.  Haxoxxnenue B mnpupoze.
du3znyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCUIBI HATpUS U Kalus. [I[puMeHeHre MeI0UYHbIX METAJIJIOB U UX COCTUHECHMUIA.

[Ilenoyno3emenbHbIE METaJJIbl MarHui 5 KaJIbIWM: MOJIOKCHUE
B [Iepuognueckol cucreme xummueckux snemeHToB . . Menaeneera; ctpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. PU3nyeckue M XUMHUYECKUE CBOICTBA MarHusi u
Kanblus. BaxkHeimme coequHeHus: Kanblus (OKCUI, TUIPOKCUA, conr). *XKécTtkocTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs. *

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe€ XUMHYECKHUX SJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHME aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHME aTroMa; HaxXOXIEHHE B mnpupone. Pusznueckue u
XUMUYECKHEe CBOMCTBA JKelie3a (B3auMOJCHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcupapl, tunpokcuabl u comm skenesa(ll) wu kenmesza(Ill): cocraB, cBoiicTBa u
*nosyuenue.*

XUMUYECKUI DKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILJIABOB,
X (DU3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCHJIA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOopoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
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WOHBI (Mar"usi, Kajublius, amtoMuHusi, nuHka, xene3za(ll) u xeneza(Ill), menu(Il));
HaAO0JII0/ICHUE U OINMCAaHUE MPOLECCOB OKPAIIMBAHUS TIJIaMEHU MOHAMU HaTpUsl, Kalus U
KanblKsg (BO3MOXHO HCIIOJB30BAaHUE BHUIEOMATEPHAIIOB); MCCIeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHHE DKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIue MeTaibl U UX COCTUHEHUSD.

XuMus U OKpyKarolas cpeaa

*HoBbple mMaTepualibl U TEXHOJOTHHU. BelrecTBa m mMarepualbl B MOBCEIHEBHOM
KU3HU YEJIOBEKAa. XMMHS M 310pOBbE. be3omacHOe HCIIONB30BAHUE BELIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBasg mnomomp Mpu XUMHYECKHUX OKOTax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKON TPAMOTHOCTH. *

*XHMMHUYECKOE 3arps3HEHUE OKpyKarouled cpeabl (mpeaenbHas JOMyCTUMAs
KoHieHTpaius BemectB — [1JIK). Ponb xuMuu B pelieHuH 3K0JI0rHYecKuX npooiaem. *

*[IpuposHblE HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MNPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI UX NEPEepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTepHalioB (CTEKIIO, CILIABBI
METaJJIOB, MTOJIMMEPHBIE MaTepuabl).*

MexnpeaMeTHbIE CBSI3U

Peanuszamus MeXnpeIMETHBIX CBsi3ed INpU H3YYEHHMH XUMHUHU B 9 Kiacce
OCYIIIECTBISICTCSl Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK ¥ TOHSTHUMN, SBJISIOMIUXCS CUCTEMHBIMHU JIJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAyYHBIE TIOHATHSA: HAYYHBIH (aKT, THIOTE3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KIacCUUKAIIUs, TIEPUOANIHOCTD, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIM 3(PGEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsi]l, MPOBOJHUKH, MOTYIPOBOIHHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemiérka, CIUIaBbl, (PU3NUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MMI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atMmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOJBI, IMOJIE3HBIC
HCKOTIaeMbIe, TOTUIMBO, BOJHBIE PECypCHI.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«X1UMIMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynpraThl ocBoeHMst oOywatomumucs c¢ 3IIP ydeGHOro mpeamera
«Xumus» JOKHBI COBMANaTh ¢ pesyiapraTamMu denepanbHoil paboueld MporpaMMbl

OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYMMBIMU SIBISIOTCS:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUA  MPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JIOCTUTAIOTCA B XOJe OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
BOCITUTATEIbHOM JAESITENIBHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPHUHITBIMH B
oOlIeCTBE MpaBWIAMM W HOPMaMu T[OBEIECHHUS U CIIOCOOCTBYIOT —IMpoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAITA3ALMHN O0yUYarOIINXCS.

JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIAPEHUE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIECHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U
HAay4YHOMY HaCJEIHMI0, IOHMMAaHUS 3HA4YCHHS XMMHUYECKOM HAyKu B JKH3HU
COBPEMEHHOr0 O00IIeCTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM HH(poOpMauuen o
IIEPENOBBIX JIOCTMKEHUSAX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax UM MpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YUEeOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYTHX BHUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBINOTHEHUH YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATON y4yeOHOM AESATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBAapHILEH C MO3ULUU HPAaBCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUU ITIOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUSL:

MHUPOBO33PEHYECKHUX MPEACTABICHU O BEIIECTBE M XUMUYECKOH pEaKlMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPaBJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOII0AAaEMBIX TTPOLIECCOB U SIBJICHU;

MO03HABATENIbHOM, MHPOPMALIMOHHON M YUTATENbCKOW KYJIbTYPhl, B TOM YHCIIE
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JIOOO03HATETBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K caMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0BATEIBCKON NESTEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4eHHUS B JaJIbHEUIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUS OCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUsT alKOrojis, HAPKOTUKOB, KYypEeHHUs), HEOOXOJUMOCTH
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coOmro/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpAIIEeHUH ¢ XUMHUYECKUMU BEIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

HHTEpeca K MPaKTHUECKOMY HM3Y4YEHHUIO mpodeccuid U Tpyaa pa3iaudHOro poja,
YBOKEHUE K TPYJy W pe3yjbTaraM TPYAOBOM JEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHWN MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaJTIbHOU
TPAGKTOPUM TPOJOJDKCHHUS O00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
pOo(ECCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHONICHHSI K TPUPOIEC KaK MCTOUYHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUs IICHHOCTH 3I0POBOTO U 0€30MaCHOTO
obpa3a J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (Qu3nueckomMy u
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOJICHUS IPaBHJI OE€30IaCHOTO
MOBEJICHHS MPpU paboTe ¢ BEIIECTBAMH, a TAK)XE B CUTYAILIMSIX, YTPOKAIOIIUX 37I0POBBIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, IMOJydacMbIe IMPU H3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KAlOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHUS TJIO0AJBLHOIO XapakKTepa HSKOJOTHYECKHX
npo0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B MTO3HABATEIILHOM,
KOMMYHHMKATUBHOW U COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa30BaTENbHON MPOTPaMMBI  TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCATBHBIMHU ITO3HABATEILHBIMH JACHCTBUSAMHU, B TOM
YHUCIe:

1) 0a30BBIC TOTHUYCCKHUC ACUCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBJIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECTB O 3aIaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIii;

CTPOHUTH  JIOTUYECKOE  CYXKJICHHE IIOCJIe  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJIIOUAIOIIEE YCTAHOBJICHUE TPUINHHO-CJICICTBEHHBIX CBS3eH

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BLIBATh 3HAKH M CHMBOJIBI, MOJCIH M CXEMBI
JUTSI pelieHus1 y4eOHBIX U TTO3HABATENLHBIX 33/1a4 C TTIOMOIIBIO MEe1arora;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB M  HX
MOCJIEACTBUS;

2) 0a30BbBIC UCCICAOBATSIBCKUE JCHCTBUS:

C TTOMOIIIBIO TTe/Iarora MPOBOJANTh XMMUYCCKUN OIBIT, HECJIOKHBIN SKCIICPUMCHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTENBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOCHUS, OTIBITA;
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3) pabora ¢ uabopmarmei:
BBISIBJIATh JAC(PUINTH WHPOPMAIIMU, JTAHHBIX, HEOOXOJMUMBIX JUIS PCIICHUS
MIOCTABJICHHOM 3a71a4H;
npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BHJIA B JPYroi (TaOJHIly B TEKCT
M TIp.);
UCKaTh WIM OTOMpaTh WHGOPMAIMIO WM JaHHBIC U3 MCTOYHHKOB C YYETOM
Hpe/JIOKEHHON YIeOHOM 3a1auu U 33JaHHBIX KPUTCPHEB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATHBHBIMU JICUCTBUSMU:

OpraHU30BHIBATh y4eOHOE B3aMMOJICHCTBHE B TPYIIe (OmpeaensaTh o0mue e,
pacrpenensiTh poyid, TOroBapuBaTHCS APYT C IPYTOM U T. II.).

C MOMOIIBI0 TEJarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHhMEHHbBIC
TEKCThI C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MaTEpPUATIOB sl BBICTYIUICHHUS TIEpen
ayAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUIYAJIbHO W B TPYIIE: HAXOAUTH 0OIee
pelnieHre U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3MIMK W yyeTa
MHTEpECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIEisaTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA NIEPE TPYIIION.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpMYyJIHpPOBaTh Y4ye€OHYIO MPOOIEMY, ONPEETATh IElb
y4eOHOU NesITEbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CaMOOIICHKH, TPUHSITHS pEUICHUNA U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM U MO3HABATEILHOMN AESTEILHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJb CBOEHM JEATEIbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPENEIATh
CIOCOOBI IUCTBUI B paMKaXxX MPEJJI0KEHHBIX YCIOBHI U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLIECHCS CUTYAIMEN;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIarath IJiaH €€ U3MECHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IMPU PEIICHUH Y4EOHOM
3a/1a4u;

MOHUMATh MPHUYHUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yibTar
NeATEeIbHOCTU, OMNPEACNISITh TO3WTUBHBIE WM3MEHEHHUS W HalpaBlieHUs, TpeOyroiue
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYrOMY Y€JIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIBTATDI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTENbHOIO COAEPKAHUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM paboueid mporpamMMmoid, BBIACIAIOT: HAy4YHbIC
3HAHUS, YMEHHUS W CHOCOOBbI JAeMcTBUM, crnenuduyeckue A y4eOHOro mnpeamera
«XUMUSD», BUABl ACATEIBHOCTU I10 MOJIYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEpIIpETaluu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX:
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IPEACTABICHUE O 3aKOHOMEPHOCTSX MW IO3HABAEMOCTH SIBJICHHUM MPUPOIBI,
NOHMMaHUWE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOHW HAyKuH Kak o01acTH
COBPEMEHHOT0 €CTEeCTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTyphl MU NPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBAMHM TMOHATUMHOIO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
JUTSL COCTaBlIeHUs (POPMYJT HEOPTAHUYECKHUX BEIIECTB, YPABHEHUN XUMUUYECKUX PeaKui
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJEHUE OCHOBAMH XHUMHUYECKOU
HoMmeHKJIaTypbl (IUPAC u TpuBHAIbHON) M yYMEHHE HMCHOJB30BaTh €€ ISl PEILICHUS
y4eOHO-T03HABATENbHBIX 33]]a4 C MOMOIIBI0 YYUTENS; YMEHHE HCIOIb30BaTh MOJACIHU
Ui OOBSICHEHMS] CTPOCHUS aTOMOB M MOJIGKYJ 1O ajroOpuTMy C OMNOpOM Ha
ONpEIECICHHUS;

MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIbIO YUUTENsS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWM JJIsI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YyYECHHBIM MATEpUAIOM W MPH MOJIYyYECHHH HOBBIX 3HAHMI, a TaKKe B IMpolecce
BBITIOJIHEHMSI YYEOHBIX 3aJlaHuii M Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(popMaIuu, KOTopas BKIIOYAeT:

BAKHEUIINE XUMHYECKUE TOHATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKyJia,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAsE MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKasl pEeaKlMs, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PEAKIUU
3aMEIleHHs], peaKuu 0OMeHa, TeIIOBOM 3((EeKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peaklMu, pacTBOpP, MAaccoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MacCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLUs BEIIECTBA B PACTBOPE, SIAPO aToOMa, AIEKTPUUECKUI
CJIIOM aToMma, aToOMHasi OpOuTaib, paguyC aToMma, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS. M HEMOJSpPHAs KOBAJECHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMUECKAs peEIIeTKa (aToMHasd,
HMOHHAsl, METaJUIM4ecKasi, MOJICKYJIsSIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
ANEKTPOIUT,  DJIEKTPOJUTHYECKAsT JIUCCOIMAIlMsA, pEeaKIUuu HOHHOro OOMeEHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEIb,
OKHCJICHHE U BOCCTaHOBJIEHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIuu, KaTajau3aTtop, MpeaeIbHO
nomyctumas konuentpauus (I1/1K), koppo3ust MeTaiioB, CIUIaBhI;

OCHOBOITOJIATA0IIME 3aKOHbI XMMHUH: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH J[. 1. MeHieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS HIEKTPOIUTHUECKOM
JUCCOLIMAIINK, a TaKXKe MPEJICTABICHNS O HAay4YHBIX METOJaX MO3HAHMS, B TOM YUCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJaX MCCIIEIOBAaHUS BELIECTB U U3YUYCHUS
XAMUYECKUX PEaKIINM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aromMa, BIEKTPOOTPUIATEIBLHOCTh), MIPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3J1eMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHS
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snemeHnta B llepuonnueckoil cucTeMe € YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj slpa, 00Ilee YUCIO AJIEKTPOHOB),
pacnpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIH; KIacCU(UIUPOBATH XUMHUUECKUE DJIEMEHTHI C OMOpPOil Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX NEPUOTUIECKOMN TaOTUIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEIlleCTBa
U XUMHUYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBSI3M M TUIl KPUCTALIAYECKOU
CTPYKTYpbI B COCTUHEHUSIX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBAHWM), OKHCIUTENh W BOCCTAHOBUTEIh IO QITOPUTMY YYCOHBIX
TIICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cxeMy (u3nYeckne W XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPO, rpaduT, aiMa3, KpEMHUH, a30T,
dbochop, cepa, Xnop, HATpWUM, KalnWii, MarHvi, KajabIlMW, aTIOMHHHUH, >XEJe30) U
CJIOKHBIX BEIIIECTB, B TOM YHCJIE UX BOAHBIX PacTBOPOB (BOJA, AMMHUAK, XJIOPOBOJAOPOI,
CEpPOBOJOPOM, OKCHIBI U rujipokcuibl metamioB I - I[TA rpynn, amomunus, menu (II),
nuHka, xenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucrasi, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPOM Ha MJIaH U KIIFOUEBbIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHUS IOCIE MPEABAPUTENBHOIO aHaU3a IMOJA PYKOBOICTBOM
nefarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HUX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO MPUPOIHYIO CPEAY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aIrOpuTMy Y4YeOHBIX JEHWCTBHMA
MOJIEKYJISIPHBIE U UOHHBIC YPAaBHEHUS peakiuii (B TOM YKCII€ PeaKlUii HOHHOTO OOMEHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOMCTBAa H3YyYEHHBIX KJACCOB/Tpynn HEOPraHMYECKUX BEIIECTB, a TaKkKe
MOATBEPAKAAOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYKO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €0 MaccCy, 00BhEM Tra30oB ¢ OMOPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJUTh KOJIMUECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WUJIM MPOIYKTOB PEAKIIUU C
OMopoii Ha 00pa3zel], aNroOpuTM y4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHUA (HaOJI0ieHUE, U3MEpPEHNUe,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU M3YYCHUH BEIIECTB U XUMHYECKUX SIBJICHUU C
OMOpO Ha aITOPUTM YYEOHBIX NEUCTBHM; yMeHHe chopMyIuMpoBaTh MHpodIeMy U
MPEAJIOKUTh MYyTH €€ PElIeHHs C MOMOIIbIO Ienarora; 3HaHue OCHOB Oe30MacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHUMHUYECKOW TMOCYIOH M J1abopaTOPHBIM
000pyZI0BaHUEM;

HaJMyue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUSI U OCYIIECTBICHUS CIEIYIOIIUX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHUEM IIaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:
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U3yYEHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJICHHUE C PU3NICCKIMH U XUMHUYECKUMH SBIICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIONINE TIPU3HAKU TMPOTCKAHUS XUMUYICCKUX PEAKITUH;

U3yYeHHE CIIOCOOOB pa3ielieHus] CMECeii;

MOJTydeHUE KUCIOPO/ia U U3YUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOWCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yUeHHe er0 CBOWCTB;

MOJTy4YeHUE aMMHaKa U U3y4eHUE ero CBOMCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA;

UCCIIEIOBAaHUE M OIMCAHUE CBOICTB HEOPTaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTuiopaHxa W (deHondranenna) s
OTIpe/IeNICHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U LIEJIOUEH;

U3y4YE€HHE B3aUMOACUCTBHSI KHCIOT C METaJUIaMHM, OKCHJAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

NOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METajlla APYyTruM U3 pacTBOpa COJIH;

uccieI0BaHne aM(POTEPHBIX CBOMCTB TUAPOKCHUIOB aTIOMUHUS U IUHKA;

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJacChl
HEOPTaHUYECKUX COCTMHEHUN,

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «DIEeKTPOIUTHYECKas
TUCCOITUAITHS;

pelleHne HKCIEePUMEHTAIbHBIX 3a7ad 1Mo Teme «BakHelime HeMeTaulbl U UX
COCTUHEHHUSI;

pellieHre SKCIePUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COEIUHEHUS;

XUMHUYECKUE DKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIHii
MOHHOT'0 OOMEHa;

KAueCTBCHHbIC PEAaKIMM Ha MPHUCYTCTBYIOIIUE B BOJHBIX PAcCTBOPAaX HOHBL:
xJjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTIOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), IUHKA;

YMEHHE TPEACTaBIATh pe3yJdbTaThl JOKCIEpUMEHTa B (GOpME BBIBOJIOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISITH SMIIMPHUUECKHE 3aKOHOMEPHOCTH,

BJIQJICHUE TpaBUJIaMHU 0€30MacHOTO OOpaIeHUsI C BEUIECTBAMH, UCTIOIb3YEeMbIMU
B TIOBCEIHEBHOM JKM3HM, a TakKe TpaBUJIaAMHU TOBEACHHS B IEISIX COEpeKEeHUS
3IOPOBbSI M OKpY)KAWOIIEeW NPUPOJHOW cpeipl; MOHUMaHWEe Bpena (OMacHOCTH)
BO3JICHCTBUS Ha JKMBBIC OpPraHU3MbI OIPEACTICHHBIX BEIIECTB, a TaKKe CIOCOOOB
YMEHBILIEHUS U TPEAOTBPAIlCHUs UX BPEIHOTO BO3ACUCTBUS;, MOHUMAHHE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB /Ul OpraHM3Ma 4YeJIOBEKa;

BJaJICHHE OCHOBAMHM XHUMHYECKOW TI'PAMOTHOCTH, BKIIIOYAIOLIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YIOOpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOIHBIX
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HUCTOYHUKOB YTJICBOJOPOAOB (YIJis, MPUPOAHOTO Tra3a, HeTH) B OBITY, CEIHLCKOM
XO34HCTBE, Ha MPOU3BOJCTBE, YMCHHE MPHUBOJUTH MPUMEPHI  MPABHUILHOTO
MCIIOJIb30BaHUs M3YUCHHBIX BEIIECTB M MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEabHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA M TPOIECCAMHU, MPOUCXOISIIIUMH B MaKpO- M MHKPOMHUpE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HMHTETPUPOBATh XMMUYCCKHE 3HAHUSA CO
3HAHUSMH JPYTUX YUCOHBIX MPEIMETOB C MOMOIIIBIO ITEarora;

npeacraBieHne o chepax mpodecCHOHATHLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSAMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSIX
XMMHYCCKOH HAyKW; HaJM4de ONbITa padOThl C PAa3IMYHBIMA HCTOYHHUKAMHM
WHPOPMAIIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JMTEepaTypa, CIOBapH, CIPAaBOYHHKH,
UHTEPHET-PECYpChl) C OIOpPOM Ha aJIrOpPUTM: yMEHHE OOBEKTHBHO OIICHHBATH
WH(GOPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUAX U MPAKTHICCKOM ITPUMCHCHHH.

TpeGoBaHusi K TMpEAMETHBIM pe3yibTaTaM OCBOCHHUS YYE€OHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIE 0 rojlaM 00y4YeHus

PesynpTaTel 1mo romam GOpMyIHpPYIOTCS [0 MPUHIMITY JA00aBICHUS HOBBIX
pe3yabTaTOB OT rojJa K TOJdy, YK€ Ha3BaHHbIE B MPEIbIAYIIUX TOJax IMO3UIUH, KAK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yNIbTaThl OUEPEAHOIO TOJIa
10 YMOJIYAHUIO BKJIKOYAIOT PE3YyJIbTAThl MPEIbIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKHX [MOHSATHUH: aToOM, MOJEKya,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEILLECTBO, CIOXKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTA
B COCIMHEHUHU, MOJSAPHbIN O00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3EeKTPOOTPHULIATEIBHOCTE ™, CTENIEHb OKHUCJICHUS, XUMUYECKasl  peakuus,
KJacCUpUKalUsl peakUuil: peaklUd COEAMHEHHUS, PEAKIUH Ppa3JIOKEHUs, PEaKIUU
3aMEIlEeHHs], peaKIMi 0OMEHa, 3K30- U SHJIOTEPMHUECKUE PEaKLUH; *TernoBoi 3pdexr
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aToOMa,
XUMUYECKasl CBSA3b, MOJISIPHAS. U HEMOJspHasi KOBAJEHTHAsI CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasl JIOJi BelIlecTBa (MPOLEHTHAs KOHLIEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX NPEBPALICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsI COCTaBJIEHHS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOr0 OaiaHca;

OTPEENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPON Ha OMpEIEeICHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COCIUMHEHUM 1O QopMmyiaMm; BHJ XUMHUYECKOW CBsI3UM (KOBAJICHTHAas M HMOHHAs) B
HEOPTraHWYECKUX COCTUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIbIO

22



YUUTENS MPUMEHSATh CUCTEMY XUMHUUYECKUX 3HAHUH, ISl YCTAHOBJIICHUSI B3aUMOCBSI3U
MEXy U3YYEHHBIM MaTEpPHAIOM U MPHU NOJYYeHUH HOBBIX 3HAHUM, a TaKXKe Mpu padboTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHbopmanmu. OpHEHTHPOBATHCS B TMOHATUSAX U
ONepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHUM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil Ha aNrOpUTM Y4eOHBIX JNEHCTBUN H3YyUYECHHbIE
3aKOHBl W TEOPUU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMEIOTCS B Tabmuie «llepuogmaeckas
cucreMa  xumuueckux — asnemeHtoB . M. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sipa,
00111€€ YMCIIO JIEKTPOHOB U PACHPEICIICHUE UX 10 AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TerIoBoMy 3P (HeKTy, M0 U3MEHEHUIO CTETICHU OKHUCIICHHUS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUI C OMIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBAa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
MPEBAPUTEILHOTO 00CYKACHUS C MEeIaroroMm;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMUMHUYECKOW pPEaKIUHU C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICIUTEILHON JIESITEIBHOCTH — aHaIu3 MU
CHUHTE3, CpaBHCHHE, O000O0IICHHE, CcHucTeMaTu3amus, Kilaccu(uKamms, BbISBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUsS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKkiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HAONIOJCHHE, WU3MEpPEHHE,
MOJICIIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIA)* T1OJ PYKOBOJICTBOM
nearora,

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XUMHUYECKOM TOCYIO0M W J1abopaTOpHBIM
o0opyZI0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUUYECKHUX OIBITOB MO MOJYYCHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOAA), HPUTOTOBIICHUIO
PAaCTBOPOB C OMPENEIEHHOW MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH
Y TPOBOJIUTh XUMHYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHX U JIp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKHX BEIIECTB (KaYeCTBEHHBIC
pEeaKuy Ha UOHBI) MOl PYKOBOJCTBOM I€/1arora.

9 KIIACC

PAaCKpLIBAaTb CMBICII OCHOBHBIX XHMMHYCCKHX MOHSATHUMN: XUMHUYCCKHUU 3JIEMCHT,
aToM, MOJICKYJla, HOH, KaTHMOH, AaHHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIICCTBO,
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BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIICHHS, XMMHUYECKAsl peaKius,
XUMHUYECKasl CBA3b, *TeruioBod 3PdeKT peakiuu, Moib*, MOJSIpHBIA 00BEM, PacTBOP;
ANEKTPOJUTHI, HEAIEKTPOJIUTHI, SJEKTPOIUTUYECKAS TUCCOLUALNS, PEAKIIMM MOHHOIO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEND,
OKHCJIEHHUE W BOCCTAHOBJIEHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHasi, HOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOM peakuuu™, mpenesbHO JOMyCTUMAas
konientpamus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUIA;

UCIIONb30BaTh 3HAKM W CHUMBOJIBI IS (PUKCAIMU PE3yNbTaTOB HaOIIOCHHUIA,
cocTaBjieHHs] (OpMYJ BEIIECTB U YPAaBHEHUN XMMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycnoBuil 3aaa4. Mcnonbs3zoBaTe 0003HaueHus1, umeromuecs B [lepuonnueckoil cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMM WM COJIEH B BOJE JJIsi BBIOJTHEHUS
3aJlaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DSIIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTaBa; NPHUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha ONPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUTMYECKasi) B HEOPTaHUUECKHUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpax KHUCJIOT M IIEJIOYEH, *TUII KPUCTAUIMYECKOM PEMETKH KOHKPETHOTO
BelecTBa’™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHnngeneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAaHHE: *OMHUCHhIBATh U XapaKTEPHU30BaTh™ TaOIMYHYIO
dopmy Ilepuogmueckoil cHUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymma)», manbie u
00JIbIIIKE IEPUOJIBI; *COOTHOCUTH* 0003HAUEHUSI, KOTOPbIE UMEIOTCSI B IEPUOANYECKOM
TabNuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XHMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U paclpeiesieHHe X MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCJIMHEHUM B Mpelesiax MaJIbIX MEPUOJIOB M TIABHBIX MOATPYIIL C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PHUIIMPOBATh XUMHUYECKHE DJEMEHThl; HEOPraHMYeCKHUEe BELIECTBA;
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3 (PeKkTy, 0 U3BMEHEHUIO CTEIEHEW OKUCICHUS XUMHUUYECKUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUIECKUE XMMUYECKHE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi OMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUMI C OIIOPOM HA CXEMBI;

COCTaBJISAITh YPABHEHUS JJICKTPOJIUTHYECKON TUCCOLMALMMU KHUCIOT, LIEI04Yel u
COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHEHUS PEaKIMii MOHHOTO OOMEHa; YpaBHCHMSI
peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;
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pacKkpbIBaTh CYILLIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUSI XMMHUYECKHX TMPEBPAIICHUN IIOCIE MPEABAPUTEIBLHOIO
00CYXJIEHHSI C T1€/1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COSAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAaCTBOPE; MPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKLMH C
OIIOpPOM Ha aJTrOpUTM;

CJIEIOBaTh NPAaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYIOM W J1a0OpaTOPHBIM
o0OpynOBaHUEM, a TakXKe IMpaBWJIaM OOpaIleHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U
COOMpPAHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

IIPOBOJUTE PEAKLUWH, MOATBEPKIAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BELIECTB: pAcHO3HaBaThb ONBITHBIM MyTEM XJIOpUI- OpoMuUA-, MOAUA-, KapOoHart-,
dochar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPTaHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUEe, CHUCTEMAaTU3allll0, BBIABICHUE  MPUUYUHHO-
CIEACTBCHHBIX CBA3€d — i1 W3YYCHHS CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIUU;
€CTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSI — HAOJIO/IEHUE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHHUE

Temarnyeckoe IIAaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXKJI0M TEMbI y4€OHOIO IpeaMeTa « XUMHUS»
denepanbHON aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTEebHOM MPOTPAaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM MICUXUUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM DeaepanbHOil padoyeil mporpamMmsl
yueOHOro mpeaMeTra «XHUMHS» OCHOBHOM 00pa3oBaTelbHOW MporpaMMbl OCHOBHOTO oOmiero oOpasoBanusa. [lpu sTom
Opranusanusi BOpaBe cama BHOCUTb M3MEHEHUS B COJAEP)KAHME M paclpesielieHne y4eOHOro Marepuana 1o rogam oOydeHus, B
MOCJIEI0BAaTENIbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHUE KaXKIOW TEMbI, ONpPENESIEHUE OPraHU3alMOHHBIX (HOpM
oOyueHus U T.. OOOCHOBAHHOCTH JITaHHBIX HM3MEHEHUM ONpeeNsieTcss BbIOpaHHbIM oOpa3zoBaTesbHOW opraHu3anueii YMK,
VMHAUBUAYAIBHBIMU TICUXO(PU3NYECKUMU OCOOEHHOCTSAMM KOHKpeTHbIX oOywatomuxcsi ¢ 3IIP, crerneHpl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHIAMSIMU 10 0TOOpY M afanTaluy yueOHOro MaTepuaia o XUMUH, NpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aITHUCKE.

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

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbie Tembl, OCHOBHOE cofiep}KaHue OCHOBHble BUAbI AeATE/IbHOCTU
pacKpbiBalowWMe AaHHbIM pasaen ob6yuatowmxca

nporpammbil,
M KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHne

Pa3znen 1.IlepBoHavainbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH JesTeIbHOCTH
YyeJ/I0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUH B )KU3HU YesIOBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUA B XUMUM.*

Tesa u BeuecTBa. Pusnyeckue CBOMCTBA BeLleCTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecH. Criocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PEeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JleMoOHCTpauumn

1. JJabopaTopHOe 060py/LO0BaHHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbL.

3. O6pasubl BELECTB.

4. Cnoco6rl pasgesnenus cMecel (GUIbTPpOBaHUE, BbIAPUBAHUE,
JUCTUILIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPaKTU4YeCKHe PaGoThbl

Jla6opamopHble onbimbl:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH C IOMOLBIO MAarHUTA.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0BaHKeE U TIPUEMbI PaGOThI C HUM.
[IpaBu/ia 6Ge30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW oMU
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NTeJjarora.

PackpbIBaTh poJib XUMUHU B IPUPO/E U XKU3HU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OZAHOPOJHbIE U HEO/JHOPO/IHbIE CMECH;

PazsinyaTh Ppu3nyecKkre U XMUMUYECKHE SIBJIEHHUs C ONIOPOH Ha ONpe/iesIeHHUs.

OnpefesiTb NPU3HAKK XUMUYECKUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMUYECKOH NMOCY/10M U JJabopaTOPHbIM
060py/J0OBaHUEM, A TAK)KE IPABUJIAM 06palleHUs C XUMUYECKHUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMU 110 BBIIOJHEHHIO NPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM IeJarora.

[l1aHUPOBATh U NPOBOAUTD XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHHUI0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BeEIEeCTB, CIOCOO0B pas/iesieHUs cMecel
BellecTB 110/, PyKOBOACTBOM Ilejiarora ¢ o6Cy>k/ieH1eM IJ1aHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOJCTBOM IleZiarora.

BbicTpanBaTh pa3BEépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHMKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKIuu
(154)

ATOMBI U MOJIEKYJIbl. XUMHUY€ECKHE 3/1eMeHTbIl. 3HaKU (CHMBOJIbI)
XMMMUYECKHUX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BellleCcTBa.
ATOMHO-MOJIEKY/IIpHOE yYeHHe.

Xumunueckast opmyJia. BaeHTHOCTb aTOMOB XUMHYECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAsA aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHasi
Macca. MaccoBas fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dusnyeckre U XMMUYECKUE sIBJIeHUS. XMMUUYecKasl peaKLHsl.
[Ipy3HaKK U YCI0BUSA NPOTEKAHUA XUMHYECKUX peaKIuil.
XrvMuYecKHe ypaBHEHMUS.

TuUnbl XMMUYECKUX peakiuil (coeAUHEHUS], Pa3/I0XKEHUS],
3aMelleHUs], 0OMeHa).

3aKOH COXpaHeHHs MacChl BElleCTB.

*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusnyeckyre saBIeHUA (pacTHpaHHUe caxapa B CTYIKe, KUIIeHUE U
KOH/IeHCALlUsl BOABI U T. [1.).

XrMu4deckue siBleHUs (ropeHHue CBeYH, pa3/ioKeHHe caxapa,
B3aHUMO/IeHCTBHE CEPHON KUCJIOTBI C XJIOPUJOM Gapus,
pasJsioxkeHue ruapokcuzaa Meau(11), B3aumoelcTBHE XKesesa ¢
cepoi, B3aMo/ieHCTBHeE eJle3a ¢ pacTBopoM cosuu megu(1l)).
OnbIT, WK CTPUPYIOIINHI 3aKOH COXPAHEHUS MaCChI.

Na6opaTtopHble U npakTU4eckne paboTbl

JlabopaTopHBIE OMNBITHI:

[IpuMepbl GU3UYECKUX sIBJIEHUH (IJIaBJIeHHE BOCKa, TasTHUE
JbJA).

[IprMepbl XMMUYECKHX SIBJIEHUH (MTPOKaJIMBaHUE MeIHON
MPOBOJIOKH, B3aUMO/IEHCTBHE MeJIa C KUCIOTOH).

Moiesiv aTOMOB U MOJIEKYJT

MpaKktnyeckasa pabota No3 MpU3HAKKM NPOTEKAHUSA XMMUYECKMX
peakuui

Borunciaennst

— OTHOCHUTEJIbHOM MOJIEKY/ISIPHOW MacChl BEIEeCTB;

— MaccoBOM A0JIM XUHMHWY€CKOI'o 3JIeMeHTa I10 (bopMlee
CoeIMHEeHUs.

[IpMMeHATB ecTeCTBEHHO-HAay4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONlepaliu
MBICJIUTEBHOU J1esITENbHOCTH (CpaBHEHUE, KiaccupuKalys) sl U3y4eHUsl
Bell|eCTB ¥ XMMHUYECKHUX peaKluil c ONOpoi Ha aJITOPUTM UJIHU CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATHH U 3aKOHOB U MPUMEHATb 3TH NOHATUSA
MpY ONMMCAaHUU CBOMCTB BELIECTB U UX PEBPAIEHUH C ONOPOM Ha IJIaH U
KJII0UeBble C/I0Ba.

PaziinyaTh dusnyeckre U XUMUYeCKUe IBJIeHUs], 06 bSICHATD UX CYLIHOCTb C TOYKU
3peHUst aTOMHO-MOJIEKYJISIPHOTO YYeHUs C OIIOPOH Ha ollpejie/IeHUs U CXeMBl.

OnpeensTb NIPU3HAKM XUMHUECKUX peaKlMi, YCI0BUA UX NPOTEKaHUS.

OGBSICHATD CYL[HOCTb PU3UUECKUX U XUMUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOT0 yYeHUsI C UCII0/Ib30BaHHWEM BHU3yabHOH ONOPHL

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YUC/IY U COCTABY pearupymoiinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/isATh GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeIeCTB C ONOPOM Ha aITOPUTM y4eOHbIX
IEeNUCTBUM.

PaccTaBiATb KO3$OHUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM yYeOHBIX JeACTBUH.

Cre0BaTh NpaBU/IaM [10JIb30BAHUS XMMUYECKOH TOCY0H U 1a60PaTOPHBIM
060opyioBaHKEM, a TAKXKe PaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XUMUY€ECKUX OIBITOB MO/
KOHTpOJIEM llefarora.

Hcnonb30oBaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
UCCJIe[0BaTebCKOM e TeJIbHOCTH
Hay4YHO-TIONYJISAPHYIO JIUTEPaTypy XUMHUUECKOTO COZiepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa oA PyKOBOJCTBOM NeJjarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
nHopMaLUIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN annapaT Kypca XMUMUU

Pa3geu 2. BaxxHelllne npeacTaBuTe/Id Heoprannyeckux Beuects (30 u)
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Tema 3. Bo3gyx. Kucnopoga,.
MoHaTue 06 okcupax

(54)

Bosayx — cMechb raszoB. CocTaB Bo3/yxa.
Kucnopos — asieMeHT ¥ IpocToe Bellje-
cTBO. 030H — *aJl/I0TpOoNHas MoguduKaLus Kucaoposaa.*

HaxoxzeHue Kuca0poa B 1pupoJe, GU3uuecKre U XMMUYeCKHe

CBOMCTBA (peakLUH OKUCJIEHHUs, FOpeHue). YCI0BUS
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHUJaX.

*Crioco6bl MOJIyYEeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoza. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TersioBoM 3G PEKT XUMHUYECKON peaKL MU, IOHATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- U 3HJ0TepMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHUE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y cuieHHe NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a € KUCIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpefiesieHUe coZlep>KaHUsl KUCI0POJa B BO3JyXe.
OHbITbI, AEMOHCTPpHUPYHOLIWE YCIIOBUA BOBHUKHOBEHHUA U
NpeKpalieHus TOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBI OMBIT:

O3HakoMJIeHHe c 06pa3liaMi OKCHU/OB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJA0POAQ, U3yYeHHE ero CBOUCTB.

Boruuciienust
— MOJIEKYJISIPHOM MacChl KHCI0PO/ia U 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMMHYECKOI0 3JIeMeHTa
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PackpbIBaThb CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIMIIIE.

XapakTepu30BaTh (ONUCBIBATL)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3aNnuch
COCTaB BO3/lyXa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHUCJI0PO/a, CIOCOGEI
€ero MoJiy4yeHus, NpuMeHeHUe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IapaMeTpPOB CPaBHEHMUS.

Co6upaTh NpUOOPHI /IS MOJTyYeHUs KUCI0poa (BbITeCHEHHMEM BOBI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPOJ 110/, KOHTPOJIEM Ieiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLUH ¢ y9acTHeM KHUCI0po/a.

O6BACHATH CYLIIHOCTDb 3KOJIOTHYE€CKHUX npo6neM, CBA3AHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh paBu/iaM 6e30MacHON paboThI B 1a60PaTOPUU NPH UCIOJIb30BAaHUHU
XUMHYECKOU NMOCyAbl U 060PYA0BaHHUS 10/, KOHTPOJIEM N1€J]arora, a Takxe
IpaBU/IaM 06paleHus C FTOPIOYHMMH BeIeCTBAMHU B OBITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HAa IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
MpoOBOAUTDH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI IO pe3yJibTaTaM 3KCIIEPpHUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHU BBIIOJIHEHUH yue6OHBIX 33/JaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM [IeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 CO/IepXKaHusl, CIPAaBOYHbIe MaTepHalbl, pecypcbl UHTepHeTa Moj
PYKOBOJCTBOM IeJarora.

BeicTpanBaTh pa3BépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHPOPMAIHIO U3 y4eGHUKA U CITPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN alnapaT Kypca XMMHU



Tema 4. Bogopoa.
TloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopos — 3asieMeHT u nnpocToe BelecTBo. HaxoxjeHue B
npupojie, pusndeckre U XMMHUYeCKUe CBOMCTBA (Ha mpuMepe
B3aUMO/JIEUCTBUS C HEMETA/JIaMH U OKCUAAMHU METaJLJIOB),
NpUMeHEeHUe, *croco6bl MoJyYeHus.*

[loHsiITHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[ToniyueHue, cobMpaHye U pacno3HaBaHUe BOAOPOJA.
['opeHue Bojopoza.

B3aumopeiicTBue Bogopoza ¢ okcugom menu(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlaGopaTOPHBIN OMBIT:

BsanmogecTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosiyyeHue BOOpOAa, U3yYeHHEe ero CBONCTB.

Brorunciienus
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
MacCChbl XMMUYECKUX 3JIEMEHTOB

KosinuecTBo BemectBa. MoJsib. MosisipHas Macca. 3akoH
ABorazpo. MosisipHbI# 06bEM ra3oB. Pac4€Thl 10 XHMUYECKUM
yPaBHEHHSM.

JleMoHCTpanusa
06pa3sbl BeLeCTB KOJUYECTBOM 1 MOJIb.

Borunciennst

— 00'b€Ma, KOJIMYECTBA BEI[eCTBA r'a3a [0 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIU 06 BEMY;

— 00'bEMOB ra3oB 10 YPaBHEHHUIO PeaKI[UU Ha OCHOBE 3aKOHA
06 bEMHBIX OTHOILIEHUH ra30B
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PackpbIBaTb CMBICJ U3y4aeMbIX NOHATHUH U IPUMEHATb 3TH OHATHSA NIPH
ONMCAaHUH CBOMCTB BelLleCTB U UX NpeBpalleHH.

XapakTepu30BaTh (ONUCHIBATh) GU3UYECKHE U XUMUYECKHEe CBOMUCTBA BOAOPO/a,
Croco6bl ero MoJiyyeHusl, IpYMeHeHHe C ONIOPOH Ha MJIaH, KpaTKYo 3aIKUCh,
cxXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OMOPHI

Hcnonb30BaTh XMMUUECKYI0 CHMBOJIMKY JJIsl COCTaB/IeHUsI GOPMYJI BelLeCTB,
MOJIEKYISIPHBIX YPaBHEHUHM XUMUYECKHX peaKLUH ¢ yyacTHeM BoopoJa C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUiaM 6e30MacHOM paboThl B JIJaGOPATOPHUU PH UCIO/Ib30BaHUHU
XUMHUYeCKOH mocy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora., a Takxe
npaBHJ/aM O6GpalleHHs] C TOPIOYMMH BellleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATE Ha MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTB HAOJIIOIeHHS, e/1aTh BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6Cy>xJieHHeM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIe.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.

[I1aHupoBaTh M OCYIIEeCTBAATD Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTb B COBMECTHOM paboTe B rpymie

PackpbIBaTb CMBICJ U3y4aeMbIX NOHATHUH U IPUMEHATb 3TH OHATHS, a TaKXkKe
U3y4eHHble 3aKOHBI U TEOPHH [J1S pellleHUs] pacyéTHBIX 3afiay C IOMOLbI0
nejarora.

BbIYUCATE MOJIIPHYIO MacCy BelllecTB; KOJIMYeCTBO BellleCTBa, 00bEM rasa,
Maccy BellecTBa C ONOopoi Ha o6pasel, Ha GOpPMYJIbL;

[TpoBOANUTE pacdyéThl MO ypaBHEHUAM XUMUYECKHX PeaKLUH ¢ Oopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BelllecTBa
110 U3BECTHOMY KOJIM4eCTBY, 00'bEMY, Macce peareHTOB UJIM NPOJYKTOB
peakuu.

BbicTparBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha UH-
dopmManuio U3 yde6HMKa U CIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO MCHOJIb30BaTh
W3y4eHHbIH IOHATUIHBIN allllapaT Kypca XMMHUH C IOMOLLbIO Ilefjarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOJbL*
XUMHYECKHEe CBOMCTBA BO/bI

(pasnioxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOPAX.

*Boja Kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BelllecTB B Boge.*

*HacbllleHHbIE U HeHaChIIleHHble pacTBOPLL * MaccoBas 1015
BellleCTBa B pacTBOpe.

*PoJsib pacTBOPOB B IPUPOJIE U B )KU3HH YesioBeKa. Kpyrosopor
BO/ZIbI B IpUpo/ie.* 3arpsA3HeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJ1IeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JIMYHON PaCTBOPUMOCTHIO.
HccnenoBaHre pacTBOPOB KUC/IOT U 1jes10Uel € TOMOLIbIO
WHJUKATOPOB.

Na6opaTtopHbie U NpakTU4ecKne paboTbl

[IpakTHyeckas pabora:

Ne 6. [IpuroToB/ieHHEe PAaCTBOPOB C ONpe/ie/IEHHOW MacCOBOH
JloJ1el pacTBOPEHHOTO BelleCcTBa.

Borunciaennst
— C MCI0JIb30BaHUEM IOHSATHSI «MacCoBasi [,0Jisl BEIleCTBa B
pacTBope»
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PackpbIBaThb CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEILeCTB U UX peBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb GU3HYECKUE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/ISATh YpaBHEHHUS] XUMUYECKUX PEAKIUI C yYaCTUEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSACHATh CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXPaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBapUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HJlaHHpOBaTb " OCyLIECTBJIATb Ha IPAKTHKE XUMHUYEeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIOI€eHUs, 1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTATaM 3KCIIEPHUMEHTA 1104 KOHTPOJIEM IIearora, ¢
UCNO0JIb30BaHUEM KJIHILE.

CiefoBaTh NpaBU/iaM 6e30MacHON paboThl B J1JaOOPATOPUHU IIPU UCIOJIb30BAHUHU
XUMHYeCKOH MoCcy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BBIYHCJICHUA C IPUMEHEHHUEM TIOHATUA «MACCOBad A0Jid BelleCTBa B
pacTBope» C onopoi Ha GOpMyIbl.

Hcnosb30BaTh NpU BbINOJIHEHUH YYeOHbBIX 3a/JaHUH U B Ipoliecce
UCCJIeI0BATEbCKOH eTeNIbHOCTH HAyYHO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHUYECKOTO0 COZepPKaHuUs, CIPaBOYHble MaTepHaJbl, pecypchl IHTepHeTa
10J], pyKOBO/CTBOM Ile/iarora.

BbicTpanBaThb pa3BEépHYThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uHbOpMaIHIo0 U3 yiebHHUKa U CIPABOYHbIX MAaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH I0CJIe
Hpe/iBapUTENbHOTO CTPYKTYPUPOBAaHUs MaTepHasa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeIUHEHU

(114)

Knaccudukanus HeopraHU4eCKUX COeIMHEHHH.

OKcuAbL: cOCTaB, KJacCuPUKaLus (OCHOBHbIE, KUCIOTHBIE,
*aMmdoTepHbIe, HecoIe06pasyole Ha IPUMepe OKCU/1a
yriepoa Il n okempa asota Il, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoOZeNCTBUE C BOAOW, KUCNOTaMMU, LWeiouyamm).
OcHOBaHUA: COCTaB, KJaccudrKanus (1eg1044 U
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

KucioTsl: cocTaB, k1accupuKalus, HOMEHK/IATypa, PU3nyecKue
W XMMHUYecKHe CBOWCTBA (B3aMMOAeHCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIIMM Ha IPUMepe COJIAHON U CEPHOH KUCJIOT),
*Croco6bl MoJIy4eHHUs1.* PsiJi akTHBHOCTY METaJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl oTydeHus*,
B3aUMO/IEHCTBUE COJIEH C MeTA//IAMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/Yy KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/AX HA IPUMepe [JMHKA U aJlIlOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauuun

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMUHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCHA0M
megu(11).

Peaknus HeHTpanu3anum.

BrITecHeHuMe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHbIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[TosryyeHue HepacTBOPUMBIX OCHOBAaHU .

B3saumozieiicTBre HEPACTBOPUMbIX OCHOBAHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Meau(Il) npu HarpeBaHUH.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPraHUYeCKUX COeZJUHEHUN».

Borunciaennst
— 110 ypaBHEHUSIM XUMHUYECKUX peaKk Ui

OrmpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH 110 MalIoHy.
CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIUHECHUM 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.

KnaccupuimpoBanne U3y4aeMbIX BEIIECTB 110 COCTABY H C60Ucneam ¢ ONOPOil Ha
OIIPE/IENICHNsI, CXEMBI M TAOJIMIy pACTBOPUMOCTH.

CocraBiieHne TaOJIUIBI TEHETHIECKUX PSIIOB M CXeMBbl «[ eHeTnuecKast B3anMOCBs3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUID I10]] pyKOBOJCTBOM IIeJlarora.
[Iporao3upoBaHue CBOWCTB BENIECTB HA OCHOBE OOIINX XUMHUUECKUX CBOHMCTB
H3y4YCHHBIX KJIACCOB, IPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMsl «I eHeTH4ecKass B3aNMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAaHUIECKHX
COCMHEHU» MO PyKOBOACTBOM IEarora.

CocTaBieHre MOJIEKYIAPHBIX yPABHEHUH PEaKIUi, HITIOCTPHPYIONINX XUMUIECKHE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYHeHls BEIIECTB N3YyIEeHHBIX KJIaCCOB,
IpyI, a TakXke NOATBEPKAAI0IIUX TeHeTHYECKYI0 B3aUMOCBSI3b MEXly HUMHU, C
OIOpO¥i Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3pPUTEIIHHON OTIOPHI.

CocraByieHre MOJIEKYJIIPHBIX YPaBHEHUH peakiuii 10 cXeMaM ¢ IpeABapUTEIIbHBIM
00CY)XJICHHEM BBIOOpa PEarupyrOIInX BEIIECTB.

Brruucnenue no ypaBHEHUSIM XUMHYECKUX PEAKIU KOINIeCTBa, 00bEMaA, MAaCCHI
BEI[ECTBA 0 KOJIIMUECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
aITOPHUTMY.

[InanupoBaHKe U OCYIIECTBICHUE HA IPAKTHKE XUMUYECKOTO SKCIIEPUMEHTA U
HaOJIOICHNS T10]] PYKOBOJCTBOM yIHTEIISL.

dopMyIMpoBaHHE BBIBOJOB 0 pe3yIbTaTaM 3KCIIEPUMEHTA € HCII0JIb30BaHIEM
OIIOPHBIX CIIOB.

dopmynrpoBaHUE ¢ MOMOIIBIO MIEJarora U BBIMOJIHEHNE MTPaBHI 0€30T1acHON paboTHI B
11ab0paTOPUH TP UCHOIBE30BaHUU XUMHYECKOH MOCYABI M 000pyJOBaHUSL.
Vcrionp30BaHue pH BBITOIHEHUHN y4eOHBIX 3a1aHHi U B TIpoIecce
HCCIIE0BATENBCKON NEATEIbHOCTH HAyTHO-TIOMYIISIPHOM JINTEPATyphl XUMHIECKOTO
CozlepKaHMs, CIIPAaBOYHbBIE MaTepHabl, pecypcsl VIHTepHeTa, OCymecTBICHHE BHIOOpa
TI0J] PyKOBOACTBOM TI€arora.

BricTpanBanue pa3BEpHYTHIX NUCbMEHHBIX U YCTHBIX OTBETOB € OIIOPOI Ha
MH(}OPMAIHNIO U3 yueOHHUKA M CIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHOE MCIOJIB30BaHHE
U3y4EHHOT0 NOHATUIHOTIO anmaparta Kypca XMMHUH € UCIIOJIb30BaHUEM IIJIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspgen 3. [lepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKHUX 31eMeHTOB /l. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepuoanyecKkuii 3aKoH U
MNepuopguueckas cuctema
XUMUYECKUX IN1eMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3/1eMEHTOB (ILjeJI04YHbIe U
11e/I04HO3eMeJIbHble MeTaJlJlbl, FaJIOTeHbl, UHePTHbIEe ra3bl).
*J71€eMeHThI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpymnmnbl. @U3NYECKUN CMbIC/ MOPSIKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHuo/a U TPyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOeHHE 3/JIEKTPOHHBIX 060J109EK aTOMOB NEePBbIX
20 XMMUYeCKHUX 371eMeHTOB [lepuojuyeckoil cHCTeMBbI

J. U. MeHnpeneeBa.

XapaKkTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €T0 MOJI0XKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MenpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHH S CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOoA0B U IJIaBHBIX NOArPYII B 3aBUCUMOCTH OT aTOMHOT'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyecko
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, ejaror U rpakaaHuH.*

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsA GOPMBI
[Teproanveckoi cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.
NabopaTopHbie U NpaKkTUYecKue paboTbl

JlabopaTOpHBIH OMNBIT:

B3auMogelicTBUe rHAPOKCU/A LIMHKA C paCTBOPAMH KUCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI IEPHOLUYECKOT0 3aKOHA 10/, PYKOBOACTBOM I1€Jarora.

[ToHHMaTh CylLleCTBOBaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX
3J1eMeHTOB (M3MEHEHHE PA/IUYCOB aATOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHUS B IEPUOUYECKON CHUCTEME U CTPOEHHS aTOMa C
UCII0JIb30BAaHUEM CXEM U TAGJIHLL.

YcTaHaB/IMBaTh CBSI3b MEX/Y [10JI0OKEHUEM 3JIEMEHTA B IEPUOJJUYECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpefiesieHle UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06PasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHHs CBOMCTB 3JIEMEHTOB U UX COEMHEHUH 1O
rpymnmnam u nepuogiam [lepuojuueckoii CUCTEMBI C HOMOLbIO IeAArora.
XapaKTepu30BaThb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/OB, KaJIHs,
KaJIbLIUS 0 UX NosIoXKeHUIo B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUU NPH HUCNIOJIb30BAHUU
XUMHYECKOH Mocyibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha
nHdopMaIIo U3 yie6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaTt Kypca XMMHUH I0CJIe
CTPYKTYpHUPOBaHHs MaTepHaJia C UCN0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HHKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CipaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHUX 31eMeHTOB /l. U. MeHzeeeBa, TabIMLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUUYECKUH s/l HANpsHKEHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM Ieiarora



Tema 9. XumunuecKkas cBA3b.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn
(84)

9 KITIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUYECKHX 3JIEMEHTOB.
Xumuyeckas cBs3b (MIOHHas, KOBaJIEHTHasA NOJIAPHAs U
KOBaJIEHTHAsi HEMOJIsIpHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTE/IbHO-BOCCTAaHOBUTEIbHBIE peakuu (OBP). [Iponecchr
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIMTENN U BOCCTAHOBUTEJIH.

[AemoHcTpauum
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakiuy pas3/ioXKeHus], CoeJUHeHUs

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 10/ pyKOBOACTBOM Ilearora.

OnpefiessiTh BUJ, XHMHUYECKOH CBSA3U B COEJMHEHUH C UCIIO/Ib30BAHUEM CXEM.

Onpeie/siTh CTENeHb OKUCJIEHUSI XUMUYECKOT0 3JIEMEHTA 110 GOpMYJIe ero
CoeIMHEHUS C MCNOJIb30BaHUEM aJIFOPUTMa.

OmnpefensiTh 3J1EMEHT (BELECTBO) — OKHUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMH 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHHU.

Wcnosb30BaTh MPU BbINOJHEHUH YYe6OHbBIX 33/JaHUH TEKCThI y4eOHUKaA Iocie

CTPYKTYpHUPOBaHUs MaTepHaia, CpaBO4YHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX asieMeHTOB /I. U. MeHzie1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMHUYECKHUN PsiJ| HANPHKeHUH

MeTaJlJoB).

MpumepHble Tembl,
pacKpbiBalowwme AaHHbIi pasgen
nporpammsli,

M KO/IMYECTBO 4acoB, OTBOAMMOE
Ha WX u3yyeHune

OcHOBHOE coaepKaHue

OCHOBHbIE BUAbI AEATENBHOCTN
obyuatowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)

34




IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBLIX pa3/ieJioB
Kypca 8 kiacca

(54)

[Tepuoanyeckuit 3akoH. [lepuogruyeckas cucteMa XMMHYeCKUX
asneMeHTOB /. U. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
Nepro/i0B, Kalus, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeopraHM4ecKux BelllecTB
(MexxayHa-po/iHasA ¥ TpUBHUAJbHAsA). XUMHUUYECKHE CBOUCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTUYecKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHUe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPHUCTa/VINYeCKUX peléToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoHCTpauumn

1. Mozesin KpUCTa/I/IMYeCKUX PEellETOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas ¥ AJMHHOINleproAHas GOPMbI
[leproandeckoi cuCTeMbl XUMUYECKHX 31EMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NEPUOA0B, KaTUA U
KaJIbLIUA N0 UX nosioxkeHUIo B [lepuoaudeckoit cucreme /[l. U. MenzeseeBa ¢
OTOPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OMOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
NOATBepK/AaTh CBOMCTBA IPMMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BelllecTBa C OIIOPOY Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJie
npeJBapUTebHOr0 pa3bopa.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOX Ha
nHdopMaIuio U3 yue6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCMO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
UCCJIe[0BaTeNbCKOH e TeIbHOCTH HayYHO-ONYJ/ISIPHYI0 TUTEpPaTypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
N0/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuii
(44)

Knaccudpukanus XMMUYeCKHUX peaKkLii o pa3InyHbIM IpHU3HaKaM
(mo YKCy ¥ cOCTaBY Y4aCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeNneHel OKUCIeHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 yYACTHIO
KaTasui3aropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKUE
ypaBHeHUsl. [IoHATHE 0 CKOPOCTH XMMHUYECKOU peakuu. [loHsiTHE O
TOMOTEHHBIX U TeTePOTEeHHbBIX peakusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUYECKOH
peakLMHY U M0JI0XKeHNe XUMHYEeCKOT0 paBHOBeCHs.*
OKHUCJIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLHH (37IeKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENIBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIN4HbIX
dbaxTopoB.

2. Bo3peiicTBre KaTa/iM3aToOpa Ha CKOPOCTb XMMUYECKOHN peaKIuH.
3. [IprMepbI HEOOPATHUMBIX U 06PATUMBIX PEaKIIHH.

4. CMelleHNe paBHOBECHUS XUMHUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB [0 ypaBHEHUSIM XUMUUECKUX peaKLui

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSITUHN U IPUMEHSITh 3TH NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuouuupoBaTh XMMUYeCKHeE peaK[UHY 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBaATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3/IMYHbIX
$aKTOpOB MO/ PyKOBOACTBOM YUUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKHX MpeBpalleHHH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IE MPeJBapUTETbHON PaGOTHL

OnpeaensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsATh 3/IEKTPOHHBIHN 6GasaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 0 aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHATUIHBIH aNapaT Kypca XUMHUH T0CIe
NnpeIBApUTEJNBHOTO CTPYKTYPHUPOBAHUS MaTepUaa.

HWcnosb30BaTh MPH BbINOJHEHUH YYe6GHbBIX 33JJaHUH U B IpoIecce

HCCJIeI0BATENbCKOH JIeITeIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C NeJarorom.
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Tema 2. JJIeKTpoIUTHYECKasA
Aucconranysa. XuMM4ecKue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKOUN JUCCOLUALUU. DIEKTPOJIUTHI U
HEe3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CCoL AU
BEIIECTB C Pa3JIMYHbIMU BUJIaMU XUMUYECKOH cBsi3U. CTeneHb
aucconuanuu.* CUibHbIe U C1a6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BHUS UX IpOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLhil.

XUMHYecKHe CBOMCTBA KMCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJeHUH 00 3/IEKTPOJIMTUYECKON Aucconnanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIHU3e COJIEH.

KayecTBeHHbIE peaKIiMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/J, HO3U/]-, Cy/IbdaT-, KApOOHAT-,
cunrkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHus, KaJbLius, aJIIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOL[HE MTPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/ieJIEHUIO Cpe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHsl, Kap6oHATa HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUE

pa6oThl

JlabopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata Meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJNITHON KUC/IOTHI, peaKIus

HeWTpasu3aluyd MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHre 3KCIepMMeHTa/bHbIX 3a/a4 110 TEME.
Boluucienus

— 10 YpaBHEHUSIM XMMUYECKUX peaKui

PackpbIBaThb CMbIC/ U3y4aeMbIX IOHATHH, @ TAK)KE CMbIC/I TEOPUU
3JIEKTPOJIMTHUYECKOM AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

OGbSICHATb IPUYUHBI 3JIEKTPOIPOBO/-

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMN KUCIIOT, LeJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPAaBHEHHU S XUMUYECKUX PEAKLIMH HOHHOTO
obMeHa.

[lJ1aHUPOBATb U OCYLIECTBJSATh Ha IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIO/JEHUS, Ae/IaTh BbIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuUTeJbHON paboThI.

CieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUU XUMUY€ECKOH NMOCY/1bl U 060PY/10BAaHUS 110/ KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYHUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha
nHdopMaIIo U3 yie6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
UCI0J1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMHHU I0CJIe
Ipe/IBapUTENbHOTO CTPYKTYPUPOBaHHUS MaTepHaa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paspeu 2. HeMmeTa/UIbl U UX coeUHEeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYEeCKHX
3sieMeHTOB VIIA-rpynnsl.
lTajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucneHus. CtpoeHue u GU3NUECKUE CBOMCTBA NPOCTHIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJIopa
(B3auMozeHiCTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XHMUYECKHe CBOMUCTBA, *nosiyyeHre*, npuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBO0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJI0pUAbI U UX HAXOX/IEHHE B
npUpoJe.

JeMoHCTpauumn
BuspeomMarepuasibl: rajloreHsl U UX CO€JUHEHUS.
0O6pa3subl XJIOPUJOB.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIH OMBIT:

PacrniosHaBaHue XJI0pU/-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHue COJITHON KUCJIOThI, U3yYeHUe eé CBOUCTB.

BoeruucieHust
110 YPaBHEHHUSM XUMUY€ECKHX PEAKIHUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/iesiax MaJlblX IEPHO/IOB U TJIaBHBIX IO IPYIII
[leprouuecKOr CUCTEMbI XUMUYECKUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJIoreHOB (Ha IpuMepe XJI0pa) U CJI0XKHbIX BEIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX OJYyYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

OnpeesiTh raJIOTeHU/-MOHBI B PACTBOPE C UCI0/Ib30BAaHUEM TABJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[l1aHMpPOBAaTh U OCYLIECTBJ/ISATh Ha IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIOIEHUS, 1e/1aTh BbIBOZbI [0 pE3yJIbTaTaM 3KCIIePUMEHTA
MocJie peIBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHUY€eCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHus (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHHU
okucseHus. CTpoeHue U pusnyecKre CBOMCTBA MPOCTHIX

BellleCTB — KUCJIOPO/A U Cephl.

AnnorponHbsle MogUMGUKALUY KUCJI0PO/a U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3anmoeicTBre ¢ HeMeTalJlaMH - BOAOPO/IOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAaHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopo, cTpoeHue, pu3ndecKue

O6BSACHATH 061II1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paZiuycoB B
noArpymnmnax".

XapakTepu3oBaTh GU3UYECKHUE
Y XUMHYeCKHe CBOMCTBAa NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU I
(cepoBOAOPO/Ia, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/1b(}ATOB), CIOCOOBI UX
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Y XMMUYeCcKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
Okcu/ibl cepbl KaK IPeiCTaBUTENHN KUCJIOTHBIX OKCH0B. CepHas
KHUCJI0Ta, U3nYecKre U XMMUYECKHE CBOMCTBA (061He KaK
NpeACTaBUTES KJlacca KUCJAOT U *cneundpuyeckue*), npuMeHeHUe.
CepHuUCTas KUCJI0TA.

*XUMHUUecKue peaKl Uy, Jexalliie B OCHOBe IPOMBIILJIEHHOI'0
croco6a MoJiydeHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe NPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu CepHOM KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJibdaT-HOH.
HaxoxJeHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHuyeckoe
3arpsisHeHUe OKpy»Kalollel cpe/ibl COeINHEHUSIMU CEPBI
(kuCIOTHBIE A0X/U, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yryiiMBaHMe caxapa NoJ IefiCTBUEM KOHIEHTPUPOBAHHOM CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U IpaKTHYecKUue paGoThl

JlaGopaTOpHbBIE OTBITHI:

O6HapyxeHHe cyJ1baT-NOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KMCIOTHI C IUHKOM.
BoeruucieHust

10 yPaBHEHUAM XUMHYECKUX PeaKIIHi

HOJIy4eHUs, IpUMeHEeHHe U 3HaYeHHe B IPUPO/ie U HU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMY U ILJIaH.

OnpefeisiTh HaIM4YHeE Cy1bdaT-MOHOB B PACTBOPE.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoeiMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepuyaJa.

[11aHMpPOBATh U OCYLIECTBJ/ISATh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HNPOBOAUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTA.

CreioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUU XUMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NPU BINOJIHEHUH YUeOHBIX 33/laHUN TEKCThI y4eOHUKA,
crnpaBoYyHble MaTepuabl ([lepuoanyecKkyo cCHCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMHUYECKUH P HanpsKeHUH
MeTaJJoB).

Hcrosip30BaTh PU BBINOJHEHUH YYeOHBIX 33ZlaHUH U B IIpoLiecce
UCC/IeJ0BATEe/IbCKOM eI TeIbHOCTH HayYHO-IIOMYJISIPHYIO JIMTEPATYpy
XHMUYECKOI0 COZlep>KaHus, ClpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
10cJle KOHCYJIbTAlMH C IIelarorom
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Tema 5. O61asa
XapaKTepHUCTUKa XUMHUYEeCKHX
3jieMeHTOB VA-rpynnsl. A3oT,
docdop u ux coeguHeHUA

(74)

0O61as xapaKTepUCcTHKa 371eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeHH
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHue B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot azoTa B npupo/e.

AMMuak, ero ¢pusnyecKre U XMMUY€eCKHe CBOUCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, X QU3UYECKHe U XUMUYeCKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peakuys Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, eé pUu3nYecKre U XUMUYecKre CBOKCTBA (o61iue
Kak MpeICTaBUTEJIS Kjlacca KUCJAOT U *crienudpuyeckue®).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKEe HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPATbHbIX YI00pPEHUM.*

XuMHYecKoe 3arpsi3HeHUe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KMCI0THBIE 0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMMHYeCcKHe CBOUCTBA.

Okcup pocoopa(V) u pocoopnas kucora, dusudeckre U
XMMHYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHue ¢pochHaToB B KaueCTBe MUHEPATbHBIX yA00peHH.*
3arpsiaHeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: dpocdop u ux coejuHeHuUs.
B3auMmo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THOH KHUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3aMy a30THBIX U ocPOpHBIX yA0OpEHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
110 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 061 e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI U UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u dpochopHoit KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYeHHUs], TPUMEHEHNE U 3HAYEHUE B IPUPOJie
Y XKU3HU Y€JI0BEKA C UCTI0/Ib30BAHUEM CXEMBI.

OnpefensiTb MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAaHUEM
Tab/uLbl "XapaKTepHble PeaKIud Ha KATUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CB3aHHBIX C HAX0XKJEHUEM
coeaHeHUH a30Ta U pocdopa B oOKpyKarwLel cpefe.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTH HAGJIIOJeHUs, ieJIaTh BBIBOABI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HCMOJIb30BAaHUHM XUMUYECKOHU MOCYybl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

Hcnonb30BaTh NpHY BINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
anemeHToB /l. U. MeHzeieeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U COJIel B BOJie, 3JIeKTPOXUMUYECKUN P/ HaNpsKeHU N
METaJJIOB).

Hcnonb30oBaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce

HCCJIel0BATENbCKOM J1eTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOCJIe KOHCYJIbTAIUHU C I1€/JaroroM

Tema 6. O611asA XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl.

YriiepoA ¥ KpeMHHMH U MX

Yriepop, aJsioTponHble MoAGUKaLMK rpaduT, asMas.
B3auMo/ielicTBUE € MeTa/lJIaMU, HEMETAJIIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B Ipupoje, GU3nyecKre U XUMUYECKHe

O6BACHATH 061I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/ieMeHTOB IVA-
IPYIIbI U UX COEJUHEHUN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCThHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCHU/I0B yTriiepo/ia, yroJabHOU
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coeiMHeHus cBoHcTBa. Afcop6uus. Kpyrosopor yriepoja B npupo/ze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPEMHHUS, KPEMHHUEBOM KHUCJIOTHI,

(84) Oxcuzbl yrieposa, ux Gusnyeckre 1 XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHUe B IpUpo/ie
JlelicTBUe Ha XKUBble OPraHU3MBbl, [I0Jy4yeHNe U IPUMeHeHHe. Y KM3HU YeJsloBeKa.
*JKoJIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KapOOHAT- U CUJIMKAT-
rUINO0Te3a [J106a/bHOr0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIH HOHBI B pacTBOpe.
adoexrt.* OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX MP06JieM, CBSI3aHHBIX C HAX0XK/AEeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiu, UX GU3nuUecKre U XUMUUYeCKHe YIJIEKHC/IOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja U
KapboHaT-UOHBL OpraHHYeCcKHX BeleCTB 10/, PYKOBOACTBOM YYUTeJIs1.
*[lepBoHaYasbHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaThb U OCYLIECTBAATH Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHUs], [leJ1aThb BbIBO/JbI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE O 6GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPaAX, OesKax, nocJie npeiBapuTeJbHONU paboThI.
yrieBojax. MaTepuaJbHOe eIUHCTBO OPraHUYECKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHMYeCcKuX CoeAMHEHNH.* HCMOJIb30BaHUHM XUMUYEeCKOH NOCYyAbl ¥ 060py/JOBaHMUS.
*KpeMHUH, ero ¢prsndyecKkre U XMMHUYeCKUe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI yieOHHUKa,
B3aMMOJEeHCTBUS C MeTa//IaMU U HeMeTa/UIaMH), ToJIy4eHue U crnpaBo4yHble MaTepuabl ([lepuoanyecKyo CHCTEMY XUMUYECKUX
HpUMEHEeHUeE B 3JIEKTPOHHUKe.* anemeHToB /l. U. MeHzeieeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O6uive npejcTaBieHus 06 OCHOBaHMH U coJied B BOJie, 31eKTPOXUMHUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBOH kucaoTe. CHIMKATDI, UX MEeTaJVIOB) M0CJIe KOHCYJ/IbTALMU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
BaxkHellllIMe cTpouTe/IbHbIE MaTepHasbl: KepaMHKa, CTEKJIO, UCCJIe[0BaTeNbCKOH e TeIbHOCTH HayYHO-ONYJISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./1eMbl 6e30nacHOro XMMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJ/IOB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C NeJaroroM.
KU3HU.*
JleMOHCTpanuu
Mojeu KpUCTaJIM4eCKUX PelIETOK asiMa3a, rpaduTa, MOJIEKYJIbI
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL|ECTB aKTHUBUPOBAHHBIM YTJIEM.
[IpoTtusoras.
Buseomartepuasibl: cCUIMKaTHas IPOMBIILIJIEHHOCTb.
Mojeii MoJIeKyJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHbie U IPaKTHYeCKNe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiyist HA KApOOHAT-HOH.
[IpakTHYeckre paboTBI:
Ne 11. [Tosiy4yeHUe YIIEKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha KAp6OHAT-HOH.
Ne 12. PemieHue sKcriepMMeHTa/IbHBIX 3a/ia4 110 TeMe «HemeTasibl».
BerunciieHusa
110 ypaBHEHUSIM XMMUYEeCKHX PeaKLUH, ecJiu O4UH U3 peaTeHTOB
JlaH B BU/le BOJHOT'0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Pasaen 3. MeTtasuibl 4 ux coeguHenus (20 u)
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Tema 7. O6111e CBOMCTBaA
MeTaJIOB
(44)

061as xapaKTepUCTHKA XMMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH HX NoJioxkeHUs B [leprogudeckoil cucTeMe XMMUYeCKUX
aneMeHTOB /. U. MenjiesieeBa ¥ cTpoeHus aToMOB. CTpoeHUe
MeTaJlJ10B. MeTa/iMdeckas CBSI3b U MeTaJl/IMdecKas
KpHUCTa/IMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH psaj
HanpspKeHUH MeTaioB. Pu3nyeckue U XUMUYECKUEe CBOMCTBA
MeTaJlJI0B. *O01He cIoco6bl MOMyYeHUs1 MeTa/LI0B. [loHsATHE O
KOpPPO3UU MeTaJIJIOB U OCHOBHbIE CIIOCOOBI 3al{UThl OT KOPPO3UH.
CriaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U NPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3LaMy MeTaJIJIOB U CIIJIABOB, UX
bu3nyecKrMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PelléTOK MeTaJlJIO0B.
Bupeomarepuaibl: KOppo3usl MeTAJIOB.

Jla6opaTopHbIe U MPAaKTUYeCKHe PaGoThl

JlaGopaTopHbIe ONbITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTHU peaKI1 MeTal1a C KUCJIOTON OT NIPUPOAbI
MeTaslja.

BoeruucieHust
— 110 ypaBHEHHSM XUMHUUYECKUX PeaKlMi, ec/ii OiUH U3 peareHTOoB
COIEPXXUT NIPUMeECHU

PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BeILEeCTB U UX IpeBpallieHUuH.

OG6BSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHUH C YUETOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOICTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIIOCOGHI MOJyYeHHs METAJLJIOB MOC/IEe
CTPYKTYpHUPOBaHHs MaTepHaJa.

CreioBaTh NpaBUaM 6e30MacHOM paboThl B JIa60OPATOPUU IPU
HCIOJIb30BaHUU XUMHUYECKON OCYAbl U 060Dy OBaHUS.

[IpoM3BOAUTH BHIYUCAEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NPU BINMOJIHEHUH YUeOHBIX 33/IaHUNA TEKCThI y4eOHUKA,
crnpaBoYyHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKHX
asneMeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHMH U coJied B BOJie, 3/IEKTPOXUMUYECKUH P HAaNPsKeHUH
MeTaJJoB).

Hcnonb30oBaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepiKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAllMH C [1€JaroroM
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Tema 8. BaxkHelIne
MeTaJl/Ibl M UX COeIMHEHUA
(16 4)

llesjounblie MeTasbl. [losoxxenue B [leproguyeckoit cuctemMe
XUMUYecKkux aseMeHTOoB /l. . MeHzies1eeBa, CTpoeHHe aTOMOB.
HaxoxaeHue B npupoje.

dusuyeckre U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUAbI U TUAPOKCU/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepruoanuecKkod cUCTEME XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBa. BaxkHeliline coeIUHEHUS
KaJblus (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOABI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

Keneso: cocras, cBoiicTBa U nosnyveHue. [losoxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, crpoeHue atomMa. HaxoxzeHue B npupoze.
dusnyeckre U XuMU4ecKue cBoicTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaluMBaHue MJaMeHU HOHAMHU KaJIbIIUs.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYeCKHe paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOKWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaK1iMuy HAa MOHBI XkKeJle3a.
[IpakTH4yeckre paboOThI:

Ne 13. PewteHure aKcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
[0 YpaBHEHHUSM XMMUYECKHX PEaKL UL

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJIOB B IPYINIAX U UX COeAMHEHUH C y4€TOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh pU3NUECKUE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
METaJlJIOB U UX COeJJUHEHUH (OKCHU/0B, THIPOKCU/IOB, COJIEH) C OIOpoi Ha
CXeMy, CII0COObI UX OJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIOBeKa.

Pacno3HaBaThb C IOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkesesza (3+), Mmeau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU HAa KATUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISATh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTA.

Cie0oBaTh MpaBU/IaM 6€30MacHOM paboThI B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH TOCYAbI U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCAEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
UCI0J1b30BATh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
UCCJIeI0BATEIbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe Ipe/iBapUTEbHOM KOHCYJIbTAllMH C [1€JaroroM

Pa3ges 4. XuMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
YeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCe,C[HeBHOﬁ ’KHM3HU Yyesi0oBeKa. XUMUSA U 30pOBbeE. besonacHoe
HCII0JIb30BaHHKE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaTh POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JIIEH,
OCHOBHbI€ BelleCTBA U MaTepUasIbl, IPUMeHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34) [IpuposiHblE HCTOYHUKH YTJIEBOLOPOZOB (Yrob, IPUPOAHBIH a3, OGbACHATD yC/10BUSA 6€30I1aCHOT0 UCI0/Ib30BaHUS BELeCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX ePepabOTKH, UX POJIb B OBITY U peakiui B GBITY.

HPOMBILIJIEHHOCTH. AHanM3MpoBaTh U KPUTUYECKHU OLlEHUBATh HHPOPMALUIO O BJAUSHUU
OCHOBBI 9KOJIOTMYECKOH IPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X035MCTBa, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpy»Katollel cpeibl (Ipe/iesIbHO JOMyCTUMAasi KOHLEHTpaLUs OKpy»Kalollel cpe/ibl.

Belects — [1/1K). YMeTb oKa3bIBaTh NIEPBYIO IOMOIIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
PoJib XUMUH B pellieHUH 9KOJIOTHYECKUX TPo6eM.* [IpuHUMATh y4acTHe B 00CYK/AeHUU NP06JIeM XUMUYECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 TpoGJieMe U
npejJjaraTb BO3MOXKHble IyTH eé pelleHus C Oopoi Ha UHPOPMALHIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypchbl MHTepHeTa.

HpPI pa3pa60TKe pa6oqe171 nporpaMmMmbl B TE€MATUYECKOM IIJIAHUPOBAHHWHW OOJIXKHbI OBbITh y4T€eHbl BO3MOXHOCTHU HUCIOJIb30OBAHHA 3JIEKTPOHHDbIX (I.[I/ICI)pOBI:IX)
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 OUOJIMOTEKH, BHUPTYyaJIbHbIE na6opaTopH14, HUT'POBbI€ IPOrpaMMbI, KOJIJIEKIITUH LII/Iq)pOBbIX o6pasoBaTeJ1be1x pecprOB), HCIIOJIb3yEMbIMH [JIAA o6yqu1/m H
BOCIIMTAHHUA Ppa3JIMYHbIX TPYIIN MoJIb30BaTeJiel, npeactaBjJ€eHHbBIMHW B 3JIEKTPOHHOM (I_U/I(i)pOBOM) BHUJ€E€ W peaJIM3YIOUIHUMHU JUAAKTHYEeCKHEe BO3MOXHOCTHU HKT,
coLeprKaHUEe KOTOPBbIX COOTBETCTBYET 3aKOHOAATEJbCTBY 06 O6p330BaHI/II/I.

2-i1 BapuaHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOr0 TEMAaTUYECKOTO IJIAHUPOBAHUS MCHOJb3yeTcs, ecnu oOywaromuecss ¢ 3P momydaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe NpejiaraeTcs:

- U3y4eHHEe MaTepuaia KpyrmHbIMU OJIOKaMu;

- omepexaroriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWM B PA3UYHBIX YCIOBHUSAX (IIEPEHOC 3HAHWUW MO aHAJOTUU OT OOIIMX CBOMCTB
Pa3UYHBIX KJIACCOB BEIIECTB K OOMMM W CHENU(PUYECKUM CBOHWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYHMBAET JOJIO
CaMOCTOSITETbHOCTH O0YYaIOIINXCS MTPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JOTMKa  HM3YyYEHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEIFHOCTBIO, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BeIIEeCTBa, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHME aToMma, CTPOCHHE BEIIECTBA, BAXXHEUINME MPEACTABUTENN IMPOCTHIX U CIOXKHBIX BEIIECTB, XUMHUYECKHE
peakIun).

N3meHeHue TiaHupoBaHus 10 pa3ziesiaM U TEMaM COCTOMT B CIIEAYIOIIEM:
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- N3y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHUYECKON XMMHUU OCYILECTBISETCS B 8 Kiacce, 00Jbllle BpEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuil B 9 kimacce. 3 9 kimacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUil",
"DeKTponuTHYECKas Auccouranrsa. XUMHYECKUE PEeaKIMi B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamis»y niepen «Hemetammammy, T.K. obydaroruecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJUIAMU U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepacnpeiesieHue CoJlepKaHusl OAHUX TEM B ApPyrHe (pacKpblBae€TCs HAa KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XUMHS W OKpYyKamllas cpena’ pacKpbhIBaeTCsS Ha KOHKPETHBIX IpUMepax B pazfenax "Meramibl U MX COeIUHEHud',
"Hemertamisl IV-VII rpynn u ux coenuHeHus";

- oObenuHeHHe TeM (naer OoJbllle BO3MOXKHOCTEH 71 MCIOJIb30BaHUS CpPAaBHEHUS — CXOJACTBA W OTIMYMNA; TeMma
«Kucnopon» u tema «Bonopon»);

- BblaeneHue otaenbHbIXx TeM (Tema «llepBoHauanbHble MOHATUS OO0 OpraHMYECKUX BELIECTBAaX»). BrineneHue B
OTJENbHYIO TEMY, B KauecTBe "OyKBaps MO OpPraHM4YecKOW XMMHHU'", Ja€T BO3MOKHOCTb YIIIyOJIATH HOHATHA: OIpEaeNeHHUS,
KJ1acCU(UKaLs, OCHOBAHUS JJIs KJacCU(PUKAIUN, HOMEHKJIAaTypa, 0OlLI1e CBOWCTBA BEIIECTB, CTPYKTYpa BEIIECTBA, COCTABICHUE
dbopmyn no obmiei popMyie U MO Ha3BaHUIO, Ha3bIBaHUE BelIecTBa Mo (¢opmyse. B 3ToMm ciiydae nporpaMMHbBI Matepuan U3
xapaktepuctuku [VA moarpymnmbsl MOKHO JJOHECTH HE ()parMEHTOM KapTUHBI «OPraHUYECKHUE BEIIECTBa», a KAK YacThb LIEJIOTO.
Moxxet ObITh BblzieTeHa Tema «[IpakThuKym» B KOHIIE IEPBOrO U BTOPOTO r'0I0B 00YUYEHUSI.

TemaTnuyeckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0y4yeHust)

Tewmbl KonunuecTtBo yacoB B tom uncne HasBanus pa6ot
Ha KOHTPOJIbHBIE Ha MPaKTUIECKHe
paboThl paboThI
Paznen «IlepBoHayaibHble XMMUYECKUE NOHATHSY, 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 3arps3HEHHO OBapeHHOH conn”
2. BemecTBa 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 JI.U. Menzaeneera

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

CBS3b.

OKHCIUTENEHO-BOCCTAHOBUTEIHHEIE

peakiyn

Paznen «BaxHelnuye npeIcTaBUTeNN HEOPraHWIECKUX BeIeCTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [Ipaktuuaeckas padota Ned «[lonyueHne KHCIOpOaa U U3yUECHUE €TI0 CBOMCTBY
IIpaktudaeckas padora Ne5 «[lomydeHne BOZOpoaa 1 U3yIEHUE €TO CBOMCTBY
KonrponpHas padora Ned «Kuciopon. Bomopon»

7. Bopa. PactBopbl. 5 - 1 IpakTrueckas pabota Ne6 «IIpuroToBiieHHEe PAaCTBOPOB C ONPEIEICHHON
MaccOBOH J10JIell paCTBOPEHHOI'O BEILIECTBA

8. Teopust FIEKTPOTUTUIECKON 5 - -

JIUCCOIMAIINI

9. Baxkneiimue kiacchbl 11 1 1 KontponbHas padora Ne5 «OCHOBHBIE KJ1acChl HEOPTAaHUYECKUX COCIMHEHMUI

HEOPTaHWYECKHX COEIHMHEHUIH IpakTrueckas paborta Ne7 «PenieHue SCKCIIepIMEHTANIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHWIECKHX COCIIMHEHUIN)

Paznen «BemecTBO M XUMUYECKUE peakuumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYECKUX PEAKIMH

9 KUIIACC

Tembr

KoamgecTBo yacoB

B Tom gncue

Ha KOHTPOJIbHBIC

paboThI

Ha IPAKTUYECKUE

paboThI

HasBanus pabot

Paznen «IloBTopeHue 1 yriiy0OieHre 3HaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XUMUYECKHE peakimy, 104

[ToBTOpEeHUe U yriryOneHne 3HaHHUit 10 1 2 [IpakTnueckas pabora Ne 8 «Peakiuu HOHHOTO 0OMEHa»

OCHOBHBIX Pa3/IeTIoB Kypca 8 Kiacca IMpaxTnaeckas pabota Ne9 «KadecTBeHHBIE pEaKIiK B PACTBOPE»
KonTponpsHas pabora Ne 6 «DnekTposuTideckast IUCCONUAIISD

Pasnen «MeTaisl B BX COeTUHEHUs», 204

1. O0ye cBoiicTBa METAIIIOB 4 - -

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

«MeTaibl 1 iX COSTUHCHUS )
KonTponpHas pabora Ne8 «MeTtamisny
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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 «[lorydeHre aMMuaKka U H3ydeHHE €r0 CBOWCTBY

6.001m1as XapakTepuCTUKa
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnsl. YTiaepos, KpeMHUM U UX
COCJIMHEHHUS.

[paktiueckas padota Nell «[loxydeHue yriaeKucaoro raza U u3y4eHHe ero CBOUCTBY
[paktiueckas padota Nel2 «PemeHne sKkcrepuMEHTAIBHBIX 33144 [0 TeMe
«Hemerannsl IV-VII rpynn 1 ux coequHeHUn»»

KontponbHas pabora Ne7 «HemeTamisi»

Pa3£[€.]'[ «HepBOHa‘-{aJ’ILHHe XUMHUYECKUE TIOHATHUS 00 OpPraHu4YE€CKUX BEUICCTBAX», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHSATHUS 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O6o0menne Matepuana o kypey «Heopranudeckast xumusy, 44

13. Xumus u okpyxKaromas cpesa.

1 -

14. O600uIeHNEe MaTepHana 1mo
Kypcy «Heopranuyeckasi XUMHUsDY

KontponsHas padora Ne9 «Mrorosas padoTta 3a Kypc HEOPraHUUECKOH XHUMUH

Bcero 136 u
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHble TEMBI,
pacKpbiBaloLMe JaHHbI pasaen
nporpammol,

WU KOINYECTBO Yacos,
OTBOAMMOE Ha UX u3yyeHue

OcHoBHOe cogepiKaHue

OCHOBHbI€e BUAbI AEATE/IbHOCTH
obyuatowmxca

Pa3znen 1.IlepBoHavaibHble XUMHYECKHe NOHATHsA(14 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4YeCKO! JesTeIbHOCTH
YyeJ/I0OBEKa

(44)

*XuMus B cucTeMe HayK. Pojib XUMHUHU B >KU3HU
yesoBeka.* Tesma u BemectBa. Pusnyeckue CBOMCTBa

BellecTB. [lpaBuia  Ge3omacHOro  oOpalleHdUss ¢

BellleCTBAMHU U JIaGopaTOpPHBIM 060pyZoBaHUEM. YHcCTbie
BellecTBa M cMecu. Crnocobbl pasjiesieHus CMecei.
*[lousgTHE 0 METO/jaX IO3HAHUSA B XUMHUU.*
JleMoHCTpanumu

1. JJabopaTopHOe 060pyAOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU OCyAbL. 3. 06pasiibl
BEIlleCTB.

4. Cnoco6nI pazjiesieHus cMecelt (UabTpoBaHHUE,
BbllIapUBaHUe, AUCTHUJIISALUs, XpoMaTorpadusi).
JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpHbIE OMBIThI:

OnucaHue GpU3NYECKUX CBONCTB BELIECTB.

Pa3jesieHre CMECH C IIOMOIIbI0 MarHUTA.

[IpakTH4eckre paboThI:

Ne 1. JlaGopaTopHOe 060pyi0BaHHE U IPUEMBI 06palleHHs
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHSTHI C MOMOLIbIO MeAarora.

PackpbIBaTh POJIb XUMHUH B IPUPOJIE U XKU3HH YeJI0BEKA, € CBSA3b C JPYTUMH HAyKaMH.

PazyiMuaTh YKCThIE BEIECTBA ¥ CMECH; OJHOPOAHbIE U HEOAHOPO/JHbIE CMECH;

PaznnuaTh Gpu3nYecKre U XUMHUYECKHUE SIBJIEHUs C ONOPOH Ha ONpe/je/IeHHUs.

OnpesesiTh NPU3HAKY XUMUYECKUX PeaKLUH U YCI0BUS UX TPOTEKAHUS.

Crefj0BaTh NpaBUJIaM [10JIb30BAHUS XUMUYECKOH NOCY0H U 1TaGopaTOPHBIM 060pYyL0BaHUEM, A
TaKKe NpaBUJaM 0GpallleHHs] C XAMUYEeCKUMH Bellle-CTBaMU B COOTBETCTBHH C
MHCTPYKLUSMH 10 BBIIIOJIHEHHUIO IPAKTUYECKUX PaGOT M0/ KOHTPOJIEM NleAarora.

[11aHUpPOBATh U MPOBOJUTH XUMUYECKUH SKCIIEPUMEHT M0 U3yYeHHIO U ONMCAHUI0 GU3NYECKUX
CBOJCTB BelLeCTB, CHOCOGOB pa3zieseHUs CMeceil BellleCTB 110/, pyKOBOJCTBOM IleJjarora ¢
06CyXIeHHeM IJIaHa PaboThI.

VcnoJib30BaTh MpU BhINOJHEHUH yye6-HbIX 3aJaHHUH U B IPOLlecce UCCIe 0BaTeNbCKON
JIeITeJIbHOCTH HayYyHO-NONYJIIPHYIO IMTEPATYPY XUMHUYECKOTO COZIePIKaHUs], CIPaBOYHbIe
MaTepHaJbl, pecypchl IHTepHeTa noJ pyKOBOACTBOM Nejarora.

BricTpanBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha HHOPMALIHIO U3
y4eGHHKa U CIIPaBOYHbIX MaTepHas0B, FPAMOTHO UCII0JIb30BaTh U3y4YeHHbIH MOHATHIAHBIA
amnmnapart Kypca XUMHH

Tema 2. BemecTtBa
U XMMHYeCKHe peaKuu

(74)

ATOMBI U MOJIEKyJibl. XMMUUYECKHE 3JIEMEHThl. 3HAKHU
OTHOCHUTeNbHAsA
aToMHasa Macca. [IpocTble U coxHbIe BelecTBa. ATOMHO-

(cMMBOJIBI) XMMHYECKHX 3JIEMEHTOB.
MOJIEKYJIIPHOE YYeHHe.

dopmya.
XUMHYECKUX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
OTHOCHTe/IbHAA

XuMu4eckast BasieHTHOCTB aTOMOB

BellecTB.* MOJIEKyJIIpHass ~ Macca.
MaccoBasi [10J151 XHMUY€ECKOT0 3JIEMEHTA B COeJUHEHUH.
dusuyeckre M XUMHUYECKHE dABJieHUd. XUMHYecKasd
peakuuss ¥ €€ TMpU3HAKU. YpaBHEHHUS XUMHYECKHX
3aKOH cOXpaHeHHs Macchbl BelecTB THIBI

(coemuneHue,

peakuui.

XMMHYECKUX  peakLuu pasJjioxeHue,
3aMellleHHe, 0OMEH).

*M. B. JIOMOHOCOB — Y4EHBIH-3HIIUKIONEUCT.*

AemoHcTpauumn

dusnyeckue siBieHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHE U KOH/IeHCAlUsl BOJBI U T. /1.).

XuMHu4yeckue siBJeHUs (TopeHre CBeuH, pas3ioKeHue
caxapa, B3aUMO/IelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IpuMeHATDb eCTeCTBEHHO-HAy4YHbIEe MEeTO/Ibl TI03HAHUs (B TOM 4HCJie HAG/IIO/IeHHE,
MO/IeJINPOBaHUE, IKCIIEPUMEHT) ¥ OCHOBHbIE ONlepalluy MbICJIUTENbHOH J1esITeNbHOCTH
(cpaBHeHUe, K1accubUKaLUs) AJIs1 U3yUEHUs BElleCTB U XUMUYECKUX PeaKLUi ¢ oopo Ha
QJITOPUTM UJIU CXEMBL.

PackpbIBaTb CMBIC/ U3y4yaeMbIX TOHATHUN U 3aKOHOB U IPUMEHSATb 3THU NOHATHUS IPU ONMCAaHUU
CBOMCTB BeLeCTB U UX IpeBpallleHUH ¢ 0OPOM Ha IJIaH U KJII0YeBble CJI0Ba.

PazsnyaTh dusnyeckre U XMMUUECKHUE SIBJIEHUS, 00'bSCHATD UX CYLHOCTb C TOYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOI'O YYeHUSsI C OTIOPOH Ha onpeziesieHUsI U CXeMBI.

OnpesensiTh NPU3HAKU XMMUUECKHUX pPeaKLUH, YCJI0BUS UX IPOTEKAHUS.

OO6BSACHATD CYLHOCTb PU3NUECKUX U XUMUUECKUX SIBJIEHUM C TOUYKH 3peHHUs aTOMHO-
MOJIEKYJISIPHOT'O YYEHMUS C UCI0/Ib30BaHHUEM BU3yaJbHOM OMOPHI.

KnaccudunupoBaTb XUMUYECKHE peaKLMHU (110 YUCIY U COCTaBy pearupyouiux 1
06pa3syroLIMXcsl BelllecTB) C ONOPOM Ha CXEMBI.

CocTaBasiTh GOpMYyJibl GUHAPHBIX BELIECTB [0 BaJIEHTHOCTHU U OINpe/iesIsATh BaJIeHTHOCTb 110
¢dopMysiaM BeleCTB C OMOPOH HA aJITOPUTM YIeOHBIX AeHCTBUM.

PaccTaBisATb K03QPUIIMEHTH] B ypaBHEHHUAX XUMUYECKHUX PeaKLUH C OIOPOH Ha aJifOPUTM
y4eOHbIX IeHCTBUH.

CrneoBaTh NpaBUIaM N10JIb30BAHUS XUMHUYECKOH OCYA0H 1 1abOpaTOPHBIM 060py/f0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BelleCTBAMHU B COOTBETCTBUHU C MHCTPYKLMSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKHX OIBITOB M0/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh NpH BHINIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITPOIleCcce UCCIe0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-HOIYJIIPHYIO JINTePaTypy XMMUYECKOT0 COJlepKaHus, CIpa-BoY-Hble
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6apus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aMMO/IeHiCTBHE XeJjle3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WIJIOCTPUPYIOLIMH 3aKOH COXPaHEHHs MaCChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHNe BOCKa,
TasiHUe JIbJA).

[IprMepbl XMMHYeCKUX sIBJIeHUH (IpOoKaIuBaHUe MeAHOH
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOM).
Mogeny aTOMOB U MOJIEKY.JL.

IIpaktuaeckas padora Ne3. [IpusHaky mpoTeKaHU
XUMHUYECKUX PEaKIHH.

Boluuciaenust

— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MacCCOBOM JI0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.Jie
CO€eJIMHEHUS

MaTepuaJbl, pecypcbl IHTep-HeTa 1o/; pyKoBOJCTBOM I1€Jjarora.

BricTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHUKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCMOJIb30BaTh U3YYEHHBIN MOHATUHHbBIN
anmapar Kypca XMMUHU

Tema 3. KosuuecTBeHHbIE
oTHOLIEeHUs1 B Xumuu (34)

KosmyectBo BemectBa. MoJsib. MosisspHass Macca. 3akoH
ABoraspo. MousipHbli 00BbEM ra3oB. PacdyeTel 1O
xuMudyeckod  ¢opmyse.  PacyeTbl  MaccoBoH  Jj0sM
XUMHYECKOro JJIEMEeHTa B COeIHEHUH, KOoJIn4yeCTBa
BellleCTBa, MOJIAPHOM Macchbl. PacyéTbl MO XUMHUYECKHUM
YpaBHEHHSAM.

JleMoHCcTpayus:

- 06pasiibl BElIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSTD 3TH MTOHATHS, a TaK)Ke U3yYeHHble
3aKOHbI ¥ TEOPHH /I pellleHUs] PacYETHBIX 33/1a4 C TOMOLIbIO NeJjarora.

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

[IpoBOAUTB pacyéThl MO ypaBHEHUSAM XUMHUYECKHUX PeaKLUi ¢ Oopoi Ha o6pasel, arOpUTM
y4eOHBIX IeCTBUN: KOJIMYeCTBa, 06'bEMa, MaCcChl BELlECTBA 10 U3BECTHOMY KOJIMYECTRBY,
06'bEMy, Macce peareHTOB UJIM TPOJYKTOB PeaKIUH.

BbicTpanBaTh pa3BEépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha MHGOPMALMIO U3
y4eGHHKa 1 CIPAaBOYHBIX MAaTEPHAJIOB, PAMOTHO HCII0JIb30BaTh U3Y4YE€HHbIH MOHATHHHBINA
anmnapar Kypca XMMHH C TIOMOLIbIO TTeJlarora.

Paspen 3. llepuoaudeckuii 3aKkoH 4 [lepuogudeckas cucteMa XMMHYeCKUX 31eMeHTOB /I. U. MeHAae1eeBa.
CTpoeHUe aTOMOB. XUMHY€eCKasA CBA3b. OKMC/IMTE/ILHO-BOCCTAaHOBUTE/IbHbIE peakuyu (15 )

Tema 4. CtpoeHue atoma.
Mepuroanuecknii 3aKoH u
Mepuoauueckana cuctema
XUMUYECKUX IN1EMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJACCUQUKALMHM  XHMHUYECKHX
a/eMeHTOB. [IOHATHE O Trpynmax CXOJHBbIX 3JIEMEHTOB
(uesi0uHBIE M 1L[EJIOYHO3EMEJIbHbIE METaJUIbl, IaJoTeHbI,
MHepTHble rasbl). *JjieMeHTbl, KOTOpble 06pasyoT
aMmboTepHbIE OKCUABI U THPOKCHBL*

PaCKprBaTb CMBbICJI TIEpUOAUYIECKOI0 3aKOHA 110J] pyKOBOACTBOM I1efarora.

[loHuMaTh CylleCTBOBaHUe nepuo,quqecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(I/IBMEHeHI/Ie pagnuycoB aTOMOB U SHEKTpOOTpl/lU,aTeJ'IbHOCTI/I) " UXx COS,ELI/IHeHI/II‘/JI oT
IIOJIOXKEHUA B HepHOAH‘{eCKOﬁ CHCTEeMe U CTPOEHHA aTOMaA C UCII0JIb30OBaHUEM CXeM U Ta6J11/IL[.

YcranaBiMBaTh CBSI3b MexXAy I0JIOKEeHUEM 3JIeMeHTa B nepuogul{ecxoﬁ CUCTeMe U CTpOeHUueM
ero atoma (COCTaB U 3apdan a4pa, 06Lu,ee YHUCJIO 3JIEKTPOHOB U pacnpenesieHue Ux 110

48




[lepuopnueckuit  3akoH. [lepuosnyeckas cucTeMa
XUMHYECKUX 3JIEMEHTOB . U. MenpgeseeBa.
KopoTkonepuogHass wu *ajauHHomepuofHas*  GopMel

[leppoanyeckold cHCTeMBbl XHMHYeCKHX 3JeMeHTOB /[l
W. Menpeneesa. [lepuozbl v rpynnel. PU3HYeCKUH CMBICT
NOpAAKOBOrO HOMepa, HOMepOB Iepuofa W TpPyNIEI
3JleMeHTa.

CtpoeHure aToMoB. CocTaB aTOMHbIX A7ep. *U3oTonbL*
dnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 060JI0YEK AaTOMOB
nepBbix 20 XMMHYecKHX 23JieMeHTOB Ilepuoguyeckoit
A H. MengeneeBa. XapakTepucTHKa

3JIEMEeHTa 1o ero

CHUCTEMbI
XHMHYECKOro
[lepuopuueckoit cucreMme /. U. MeHnzeneeBa.
*3aKOHOMEpHOCTH U3MeHeHHs  pajuyca
XUMHYECKHUX 3JIEMEHTOB, MeTa/IJInYeCKUX u
HeMeTa/UIMYeCKUX CBONCTB MO TpynmnaM M HepuojaM.
3HavyeHue Ilepuoguyeckoro 3akoHa u Ilepuoguyeckoit
CUCTEeMbl XMMHUY€ECKHX 3JIEMEHTOB JJIs1 Pa3BUTHUS HAayKU U
npakTuki. [[. U. MeH/jesieeB — y4EHbIH U rpakiaHuH.*
AemoHcTpauumn
KopoTkomneprozaHas u iyIMHHONEpUoAHasA GOpMbI
[leproguyeckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
. U. MeHpeneeBa.
O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.

IOJIOKEHHUIO B

ATOMOB

Na6opatopHbie U npakTU4eckne pabortbl
JlabopaTOPHBIN OMBIT:

B3auMmojelicTBUE THAPOKCHAA LMHKA C PAacTBOpPaMH
KHCJIOT U 11eJIodel

3JIEKTPOHHBIM CJI0SIM) IO 06pasny.

[IporHosupoBaTh XapaKTep U3MeHeHHS CBOMCTB 3JIeMEHTOB U UX COeJUHEHHUH I10 Tpynnam 1
nepuojam [lepuoanyeckoi cHCTeMBbI C TOMOLIBIO NTearora.

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Ka/Ius, KalblUs 110 UX
nosioxkeHuto B [lepuogudeckoii cucreme /l. U. MeneneeBa.

CreioBaTh MpaBUJIaM 6e30MacHOM paboThl B JJa60PATOPUHU PH UCIOJIb30BAHUU XUMUY€ECKOH
nocy/ bl 1 060pyA0BaHuUs 0], KOHTPOJIEM lefiarora.

BoicTpanBaTb pa3BépHyThble NMCbMeHHbIe U yCTHbIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
annapar Kypca XMMHUH 10oc/le CTPYKTYPHUPOBAaHUS MaTepHuaJia C UCII0/1b30BaHHWEM KJIHLIe.

Hcnosib30BaTh NpU BINOJHEHUH YUeOHBIX 33/laHUN TEKCThI y4eGHUKA OC/Ie
CTPYKTYpPHUPOBAaHUs MaTepHaJia, ClipaBoYHble MaTepuassl ([lepuoguyeckyo cucTeMy
XUMH4YecKux 3ieMeHTOB /JI. Y. MeH/jes1eeBa, TabM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiedl B BOJie, 3/IEKTPOXUMHUYECKUH psiJi HAapsDKeHUH MeTaJslIoB).

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHbIX 33/JaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPY XMMHUUECKOT0 COZlePKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa MOJA PyKOBOJCTBOM Iefiarora

Tema 5. CTpoeHnue BelecTs.
Xumuueckasi CBA3b.
OKncanTeILHO-
BOCCTAHOBHUTEIbHbIE PeaKuu

(81)

Xummyeckass — cBsa3b.  KoBameHTHas — (moisipHas |
HETIOJISIpHAs))  CBsI3b.  *OJIEKTPOOTPUIATENIFHOCTh  aTOMOB
XUMHUYECKUX  3JeMeHTOB.*  VoHHas  CBS3b. *Tunbl
KPHUCTAIUINIECKHUX PEIIeTOK. *

CreneHb OKUCJIEHHS. Okuc/uTeNbHO-

BOCCTAHOBHUTEJIbHbIE PEaAKIHHU. l'lpoueccm OKHUCJIEHUA H
BoccTaHOBJIeHUS. OKHUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHCIUTENFHO-BOCCTAaHOBHUTEBHBIE PEAKIUU: TOPEHNE,

PackppIBaTh CMBICT H3y4aeMBIX MOHATHH MO]] PYKOBOACTBOM TI€Jarora.

Onpenenars BUJ XUMAYECKOH CBSI3U B COCMHEHHUH C UCTIOB30BAHUEM CXEM.

Onpenensrtsh CTENeHb OKUCICHUS XUMHYECKOTO 3JIEMEHTA M0 (hOPMYJIE €r0 COSTUHEHUS C
UCIIOJIb30BaHHEM aJITOPUTMA.

OrnpenensaTh JIeMeHT (BEIIEeCTBO) — OKHCIUTENb U YJIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIIb.

OOBACHATH CYIIHOCTh NPOLIECCOB OKUCICHUS 1 BOCCTAHOBIICHHUS.

CocCTaBIIATh AIEKTPOHHBIN OaaHC ¢ YIETOM YHCIa OTAAHHBIX U MIPHHATHIX JICKTPOHOB.

CocTaBIsATh ypaBHEHUE OKHCIUTEIFHO-BOCCTAHOBUTEIHHOM PEAKIIUH IO allTOPUTMY pa3bopa
OKHCIHTENFHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

Hcnonp30Batk IpH BEIMOTHEHUH Y4eOHBIX 3aaHUI TEKCTHI ydeOHUKA MOCIIE CTPYKTYPHPOBAHHS

MaTtepualia, CipaBOYHbIC MAaTCPUAJIbI (HepI/IO,HI/I‘IeCKyIO CHUCTEMY XUMHYCCKUX DJIEMEHTOB I[ n.
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p€aKiunu pasjiokKEHUA, COCANHCHUA

Menpeneea, TabIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAaHHH 1 COJIEH B BOJIE, JEKTPOXUMHIECKHIH Psizt
HaNpsHKEHUH METaJIOB)

PaspeJ 2. BaxHejilue npejcTaBUTe/ I HEOPraHMYeCKUX BenecTs (35 1)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3znyx — cMechb raszos. CoctaB Bo3gyxa. Kuciopog —
ajeMeHT U mpoctoe BemectBo. 030H. HaxoxjeHue
KUCJI0pOJa B HpupoJie, ¢U3MYEeCKHe W XUMHUYECKHe
cBoMcTBa. Peakuuu TropeHHs TPOCTBIX U CJIOXKHBIX
BewlecTB. *TemsioBoli 3¢deKT XUMHUYECKOH peaKUuu.*
J9K30- U 3H/JOTEPMUYECKHUE PEeaKLUH, *TepMOXUMHUYECKHE
ypaBHenus.* IloHsthe 06 okcugax. Cnoco6bl MoJydeHus
KUCJI0pOJa B JIabopaTOpUM W IPOMBIIJIEHHOCTH.
NpUMEHEeHHe KHCJI0poZa. KpyroBOpOT KHCJOpoJa B
npupofe. TonuBo: yrosib U MeTaH. 3arpsi3HeHHe BO3/yXa,
ycuJleHHe TapHUKOBOI0 3¢ deKTa, paspylieHre 030HOBOTO
cJios.

Bogopon — IpPOCTOE  BeleCTBO.
HaxoxxgeHue BojopoZa B mnpupoje, ¢usnyeckue u
XUMHYecKHe CBOWcTBa (Ha mpUMepe B3aUMOJEUCTBUS C
HEMeTa/UlaMHM W OKCHJIAMH METaJJIOB), NpHUMeHEeHHE,
*cnoco6nl noaydyeHus.* [loHsaTue o kucaotax KucaoTel u
COJIN.

3JIEMEHT )44

JAemoHcTpauumn

BsaumogeiictBue ¢ocdopa, cepnl U Kese3a C KUCI0POAOM
(BO3MOKHO HUCIOJIb30BAaHUE BU/IE0O0IBITOR).
OnpejesieHUe coJlepKaHUsI KUCJI0pPO/a B BO3JyXeE.
OHblTbl, JAEMOHCTPpHUPYHOILIHE YCIOBUA BOSBHUKHOBEHHUA U
IpeKpalieHNUs TOpeHus.

Na6opatopHbie U npakTU4eckne pabortbl

JlabopaTOPHBIN OIBIT:

O3HaKoMJIeHHe c 06pa3liaMHi OKCHJOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
[IpakTuyeckas pabota NeS. IlonyueHue Bogoposa u U3ydeHue
€ro CBOMCTB.

Borunciaenns

PackpbIBaThk CMBICJ U3y4aeMbIX IOHATHH U IPUMEHATb 3TH NOHATHA NPH ONMHCAHUU CBOMCTB
BellleCTB U UX peBpallleHUH € UCI0JIb30BaHHEM ONOPHBIX CJIOB U KJIHILIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNnuch
COCTaB BO3/yxa, pU3UYECKHE U XU-MUUECKHE CBOWCTBA KUCIO0PO/aA, CIIOCOObI EI0 MOTYYEHHUS,
IpUMeHeHUe U 3HaueHUe B IPUPO/Jie U >KU3HU YesloBeKa.

CpaBHUBATb peaKLMY rOpeHusl U MeIJIEHHOTO OKUCJIEHHUS C IpeJiBApUTEIbHBIM 00CYX/IeHHeM
napaMeTpOB CPAaBHEHHS.

Co6upaTb NpUGOPHI JJI51 TOJIYyYeHHUsI KHCI0poAa (BbITECHEHHEM BOJbI M BO3/yXa).

PacrnosHaBaTb ONBITHBIM yTEM KUCJI0POJ OJ KOHTPOJIEM Nlefarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BElleCTB, MOJIEKYIAPHBIX
ypaBHeHUH XMMHUYeCKHUX peaKL Ui C yyacTHeM KUCI0POoJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C 3arps3HEHHEM BO3/yXa.

CrnenoBaThb npaBu/IaM 6e30MacHOM paboThl B JIabOPAaTOPHU NPU UCII0JIb30BAaHUU XMMUYECKOH
HOCYy/ibl M1 060PYyI0BaHHUS 10/, KOHTPOJIEM NTeZlarora, a Takxe npaBu/aM o6palleHus C
rOpIOYMMH BellleCTBAMHU B ObITY.

[InaHMpOBaTh M OCYLIEeCTB/IATE Ha NPaKTHKe XUMHUYeCKHe SKCIIepUMEeHTbl, IPOBOJUTb
Ha0J1I0/leHus, 1eJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 110/, pyKOBO/CTBOM Iejiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30oBaTh NpHY BLINOJHEHUH yUye6OHBIX 33/laHH U B IIpoliecce HUcCaef0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIMTEPATYPY XMMHUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEepHeTa 0] pyKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapatT Kypca
XUMUH
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— MOJ'leKyIIﬂpHOfI MacChbl KHMCJIOpOZa U O30HaA Ha
OCHOBAHHUU aTOMHOM MacChl XMUMHUYECKOI'0 3JIeMeHTa

Tema 7. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX

(54)

Bogma. Ee cocraB. CtpoeHue. Mosekynbl. *®usndeckue
cBoiicTBa BoAbl. Boma kak pactBopuTesb.* PacTBOpBL
*TloHsATHe O paCTBOPHMMOCTH BellecTB B Boze. [loHATHE O
HaCbIIleHHbIX M HeHaCbIIleHHbIX pacTBopax.* MaccoBas
Jlosil BellecTBa B pacTBope. PacyeT MaccoBod [Josu
BelllecTBa B pacTBOpe (NPOLleHTHAs KOHLEHTpalus).

*XHMMHYecKre CBOMCTBA BOAbI (pa3JioxKeHHUe, peaKLuu ¢
HaTpHeM, OKCUOM KaJIbLius, okcuoM cephbllV [loHATHE 06
OCHOBaHUAX. PoJsib pacTBOpoOB B NpUPOJie U B >KU3HHU
KpyroBopoTt Bozbl B npupoge.* 3arpsisHeHHe
NpUpOJHbIX BoA. OXpaHa M 0YMCTKA NPUPOJHBIX BOJ,.

YeJIoBeKa.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MeTtasiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepPHaIOB).

PacTBopeHHe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
UccnegoBaHue pacTBOPOB KUCJ/IOT U IeJI04Y€H € TOMOIbIO
WHIUKATOPOB.

Na6opatopHbie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHON
MacCcoOBOH Jl0J1ell pacCTBOPEHHOTO BelllecTBa.

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHATHUH U NMPUMEHATDb 3THU NOHATHUA IPU OMMCAHHUU CBOMCTB
BeIlleCTB U UX NpeBpalleHUH C IOMOIIbIO IIeJjarora.

XapakTepu30BaTh GU3UUECKUE U XUMUYIECKHE CBOUCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PEAKIUN C yYaCTUEM BOJbI C OOPOM HA CXEMY.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TPO06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CMOCOOBI OUUCTKHU BOJbI OT IPUMECEH, MephI [0 OXPaHe BOJ OT 3arpsi3HEHUS OCIe
[IpeABapUTEJIbHOTO CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb 1 OCYIIECTBJIATb Ha IPAaKTHKE XUMHUYECKHUe 3KCIIEPUMEHTDI, IPOBOAUTDH
HabJII0IeHus, /ieJIaTh Bbl-

BO/JbI I10 pe3yJIbTATaM 3KCIIEPHUMEHTA 1104 KOHTPOJIEM IIeJarora, ¢ UCroJjib30BaHWEM KJIHIIEe.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMUYECKON
MOCy/bl U 060PY/I0BaHUSA 10/, KOHTPOJIEM MEeAArora.

[IpOBOAUTD BEIYUCIEHHUS C IPUMEHEHUEM OHSATHUS «MaCCOBast Z10J151 BELECTBA B PACTBOPE» C
onopoii Ha GopMyIbIL.

VcnoJsib30BaTh NpY BHINOJHEHUH Y4e6GHBIX 3aZJaHUH U B IPOLecce UCCIe0BaTeNbCKOM
JleITeJIbHOCTH Hay4YHO-NONMYJIIPHYIO JIUTEPATYPy XUMHUUECKOT0 COZlepXKaHUsl, CIPAaBOYHbIe
MaTepHaJibl, pecypchbl MHTepHeTa oJ, pyKoBOJCTBOM NeAarora.

BbicTpauBaTh pa3BEépHyThIe IUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOil Ha HHPOpPMALUIO U3
y4eGHHKa U CIIPaBOYHbIX MaTePHaJI0B, FPAMOTHO UCII0J1b30BaTh U3y4eHHbIN MOHATHIHBIH
amnmapaTt Kypca XMMHUH [0ocJie IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. J1IeKTpoIuTHYECKas
Auccouuanus. XuMru4ecKue
peaknuu B pacTBopax

(54)

Teopust 3JIEKTPOJINTHUECKOM JIACCOIUAITIH.
DIEKTPONIUTUYECKAs JIMCCOIHALINS. DIIEKTPOJIUTHI "
HE3JIEKTPOJIUTHI. Karnonsr, AHUOHBI. *MexaHU3M

JUCCOLMALMU BEIECTB C PAa3MUYHBIMH BHJAMU XMMHYECKON
cBasu. [lousatre ocrenenu auccounranuu.* CUibHbBIE U ciiadble
3JIEKTPOJIUTHIL.

Peakiiun MOHHOTO OOMeHa. YCIIOBHS HMPOTEKAHMS PEaKIHid
HOHHOTO 0OMeHa 10 KoHIa. [oyHbIe U COKpalEHHbIE HOHHBIC

ypaBHEHUs peakuui. XHUMHUECKHE CBOIiCTBA  KHCIOT,

OCHOBAaHWI W Ccojell B CBeTe MPEACTaBICHUHA 00

PackppIBaTh CMbIC/ U3y4aeMbIX IOHATHH, a TAKXKe CMbICJ TEOPUH 3JIEKTPOJIUTHYECKON
JIUCCOLIMALIMM C OIIOPOH Ha CXEMBI.

OGbsACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N€Jjarora.
CocTaB/sITh ypaBHEHUS AUCCOLMALIMY KUCIIOT, I1{eJIoUel U coJsiel, OJTHbIe U COKpaIléHHbIe
HMOHHbIE yPaBHEHUS XUMUY€ECKHX peaKI[Mi HOHHOI0 06GMeHa.

[11aHMpPOBATE M OCYIIECTB/IATE HA MPAaKTHKe XUMUYECKHe IKCIIepUMEHThI, TIPOBOAUTH
HabJII0IeHus, [ieJIaTh BBIBO/BI 10 pe3yJIbTaTaM 3KCIepUMeHTa MOoC/Ie MpeBapUTeTbHON
paGoThL

CienoBaTh NpaBUIaM 6e30MacHON paboThI B JIJAGOPATOPUU NPH HUCTIOJIb30BAHUHN XUMUYECKON
NoCy/ibl M 060pyZA0BaHUs 0] KOHTPOJIEM Ilefiarora.
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SNIEKTPOIUTHYECKOH aucconuanny. KadecTBEeHHbIE peakuu
Ha KAaTHMOHBI M AaHHMOHBL: WOHBI XJIOPHA-, OPOMHI-, HOMUI-,
¢docdat-

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

cyibdar-, kapOOHAT-,  CHIMKAT-, AHUOHBI,
amoMuHMsA, xenesa (2+) u  (3+), memm (2+), UHMHKAa,
HPHUCYTCTBYIOLIME B BOJHBIX PacTBOPAX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, HTIOCTPUPYIOLME NPU3HAKHU IPOTEKaHUSA

peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPpaKTHYeCKHe

pa6oThbl

JlabopaTOpPHBIH OIBIT:

Peakjuy MOHHOT'0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara meau(Il) u wénoun, kap6oHaTa HATPUS U
COJITHOHM KHUCJIOTBI, peaKiys HeWTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHC/IOTOM.

Borunciiennsa

— 110 ypaBHEHHUSIM XUMUYECKUX peaKLui

[IpoM3BOAUTb BBIYUCIEHHS 10 XUMUYECKUM YPaBHEHUSM.

BricTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHUKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHBINA
anmapaT Kypca XMMHH [10C/Ie IPe/iBapUTeNbHOT0 CTPYKTYPUPOBAHUS MaTepyaJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPoOLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C 1eJaroroMm

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanusa HeopraHU4eCcKUX COeAMHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*OCHOBHbIE,
KHUCJIOTHBIe, aMPOTePHBIE, Hecosleobpasyoliye Ha
npuMepe oKcuAa yriaepoja |l u okenga asota 11*),
HOMeHKJaTypa *[losyyeHne™ U xuMHUYecKue CBOHCTBa
OKCH/I0B (B3aMMO/IefCTBHE C BOJOH, KUCIOTaMH,
I{eJI04aMH).

OcHOBaHHUSA: COCTaB, KIaccupuKanus (1e094 1
HepacTBOpPHMbIe OCHOBAHHs), HOMEHK/IATypa, u3nudecKre
Y XUMUYeCKHe CBOHMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NToJIyYyeH s
KucnoTsl: cocTas, kjJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/eCTBUE C
MeTaJlJIaMH, OCHOBHBIMH OKCH/IAMH, OCHOBAaHUSAMH,
COJISIMHM Ha IPUMeEPE COJITHON U CEPHOH KHUCJIOT),
*croco6bl moJtydeHus.* PsiJl ak THBHOCTH MeTaJlJIOB.

Couu (cpesiHME): HOMEHKJIATYPa, CIOCO6BI OJTy4YeHHs,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I1[eJI09aMH U COJISIMHU.

['eHeTHYecKas cBA3b MeXAy KJacCaMHU HeOPraHUYeCKUX
coefnHeHUN. ['eHeTH4Yeckue psaapbl [loHATHe 06
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OrmpeienieHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEIMHEHUH 110 M1abiIoHy.
CocTaBieHne CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHWIECKHX COSIMHEHUI Ha OCHOBE
OIpEIeNICHHUS.

Cocraienne GopMyn OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHNH M Ha3bIBAaHUE UX T10
MEXIyHapOIHON W TPUBHATBHON HOMEHKIIATYpE C HCIIOIb30BAaHUEM ONPENETICHHS 1 TAOIHIIBI
PacTBOPUMOCTH.

KnaccuduiupoBanne n3y4aeMbIX BEIIECTB 110 COCTABY U C60Ucmeam ¢ ONOPOii Ha onpeieIeHus,
CXEMBI 1 TaOIUIly PaCTBOPUMOCTH.

CocraBiieHHue TaOIUIIBI FTeHETUYECKUX PSIIOB U cXeMbl «I 'eHeTndeckas B3aMMOCBA3b OCHOBHBIX
KJIaCCOB HEOPraHWYECKHUX COETMHEHMI» MMOJ PyKOBOACTBOM I€arora.

[Iporro3upoBaHue CBOWCTB BEMIECTB HA OCHOBE 00X XUMHUYECKAX CBOMCTB M3YIEHHBIX KJIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCATCS € UCHOJIb30BaHUEM CXeMbI «I eHeTudecKas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIUHEHUI» M0 PyKOBOJICTBOM II€1arora.

CocTaBiieHre MOJEKYIAPHBIX yPaBHEHUH Peaknuii, HILTIOCTPUPYIOIINX XUMHIECKIE CBOHCTBA
U3YUYEHHBIX KJIACCOB U CHOCOObI NOMYYeHUs BEIIECTB U3YUEHHBIX KJIACCOB, IPYIIIL, a TAKKE
MOATBEPKAAOIIUX N'CHETUYCCKYIO B3aUMOCBA3b MEXY HUMU, C Ol'IOpOI\;l Ha Bep6am>Hyro CXEMY B
Ka4yeCTBE 3pUTEIILHON OMOPBI.

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

Brrancnenne no ypaBHEHHSIM XUMHYIECKHUX PEAKINi KOIHMIEeCTBa, 00BbEMA, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOLYKTOB PEAKIUH II0 aTOPUTMY.
[TnannpoBaHye U OCYIIECTBICHUE HA TIPAKTHKE XUMUIECKOTO SKCIEPHMEHTA 1 HAOIIOICHUS MO,




*aM}OTepHBbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIDMUHUSA): XMMUYECKHE CBOMCTBA B3aUMOAENCTBUE C
KHMCJIO0TaMH U 1[eJI09aMH, Pa3JIoKeHHe IPYU HarpeBaHUU.*

[emoHcTpauum

O6pas3ibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIaCCOB.
B3anMozelicTBHe pacTBOpa CEPHOM KHCJIOTHI C OKCHJIOM
menu(1I).

Peakuusi HelTpasusanuu.

BbITeCHeHHE OZJHOT0 METaJLJIa APYTUM U3 PacTBOpaA COJIH.

NabopaTopHble 1 NpaKTUYEcKne paboTbl
JlabopaToOpHbIE ONbBITHI:

B3anMozelicTBYE KHCJIOT C MeTa/l/IaMH.

[TonyueHue HepacTBOPUMbIX OCHOBAHUH.
B3auMopelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KUCJ0TaMH.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUM.
[IpakTHyeckas pabora:

Ne 7. PelneHue akcriepuMeHTabHbIX 3a/a4 110 TeMe
«OCHOBHbI€ KJIaCCbl HEOPTaHUYECKUX COeJUHEHU».

Boruncienus
— I10 YpaBHEHHUAM XMMUYECKUX peaKkLui

PYKOBOJCTBOM YUHTEIIS.

DopMynpoBaHUE BBIBOAOB MO PE3yJIbTaTaM SKCIIEPUMEHTA C UCIONIB30BaHUEM OMOPHBIX CIIOB.
dopMynrpoBaHUE C MOMOIIBIO MEArora 1 BHINOTHEHUE MpaBUI 0e30macHoi paboTsI B 1abopaTopun
MIPU UCTIONB30BAaHUM XUMUYECKOH MOCY b U 000PYIOBAHHS.

Vcrionp30BaHye NIPH BHITOJHEHHN y4eOHBIX 3aaHHUH U B IPOIECCE UCCIISOBATENBCKOM NesTeNbHOCTH
HAY4YHO-IIOMYJISIPHON JIUTEPATYPbl XUMUYECKOTO COJCPIKaHUs, CIIPABOUHBIC MaTepPHaIIbl, PECYPChI
WnrepHera, ocymiecTBICHHE BBIOOpa O PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX M YCTHEIX OTBETOB C OMOPOIl Ha MH(pOPMALUIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTE€PUAJIOB, TPAMOTHOE HCIIOJIb30BAaHUE U3YUEHHOTO MOHATUITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHUEM ILIaHA, OOPHBIX CJIOB, alNTOPUTMA.

Paspen 3. Beww,ectBo U XMumuyeckue

peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUYECKUX peaKumii (4u)

*[loHsITHE O CKOPOCTH XHMHYECKOH peakiuu. dakTopsl,
BIIUSIONINE HAa CKOPOCTh XMMUYECKO# peakiuu. IloHsATHE O
TOMOTEHHBIX M TETepOTeHHBIX peaknusax. Ilonstme 00
0o0paTUMBIX ¥ HEOOpaTUMBIX XHMHYECKHX PEaKI[HAX.
TlomsTne o xmmmdeckoM  paBHOBecun. CwmemeHne
XUMHYECKOTO paBHOBecHs. (DakTOphl, BIHAIOIMKE Ha
CKOPOCTh XUMHUYECKOH PEaKINH ¥ TIOJI0KEHNE XUMIUIECKOTO
paBHOBecus. Kiaccmdukamuss XUMHYECKHUX pEaKIui 110
Pa3HBIM OCHOBaHUSM. *

PackpheIBaTh CMBICI H3Y9aEMBIX TIOHATHH ¥ IPAMEHSATH TH MOHITHUS IPH ONTIMCAHUH CBOICTB BEIIECTB U
UX MpeBpalleHuil.
KraccuduimpoBars XUMHYIECKHE PEAKIIUH 10 PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBNMMBATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3INIHbIX (JaKTOPOB IO
PYKOBOJICTBOM yUYHTEJIS.

[IpOrHO3MpOBaTh BO3MOMXKHOCTHU NMPOTEKAHUS XMMUYECKHUX MPEBPALCHUI B Pa3JIMuHbIX YCIOBUSX 1OCIIE
IpeaBapUTEIbHON paboThI.

DnpenensiTh OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBIATh NMEKTPOHHBIN OallaHC peaKIHy.

[IpOM3BOUTE BBIYHCIICHNS 1T0 XUMUYECKAM YPABHEHHUSIM 10 aTOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OITOPOH HAa HHPOPMAIUIO U3 yIeOHNKa U
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BATh H3YUSHHBIH TOHATHHHBIN anmapaT Kypca XUMUH
TI0CJIe TIPEBAPUTEIBHOTO CTPYKTYPUPOBAaHHS MaTepuania.

Hcnonbs30BaTh IpH BHINOJIHEHUH Y4€OHBIX 3alaHUI U B TIPOLIECCE HCCIEA0BATENbCKON AeATEIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
WHTepHeTa nocie KOHCYJIbTALUH C IEAaroroM.

PacKpbIBaTh CMBICI N3y9YaeMbIX MTOHSATHIL, a TAKXKE CMBICI TEOPUH AIEKTPOIUTHIECKON TUCCOINAINY C

OTIOPOif Ha CXEMBI.

53




DOBACHATH TPHUUMHBI 3NEKTPONPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEJarora.

CocTaBIATh ypaBHEHUs AUCCOLHUALNM KHCIIOT, IETOYEeH U CONEH, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS] XUMHYECKUX PEeaKIUil HOHHOTO OOMeHa.

[[1aHMPOBATh U OCYLIECTBIATH HA MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEI, IPOBOAUTH HAOMIOACHHS,
JIeTIaTh BBIBOJBI IO pe3yJIbTaTaM SKCIIEPUMEHTa ITOCIIe MTPeABapUTENbHOM paboTHL

CnenoBats npaBmiiaM 0e301MacHOM paboTHI B 1a00PaTOPHH MIPH HCIIOIb30BAaHUH XUMUIECKOH TOCY Bl U
000pyJOBaHUS O KOHTPOJIEM IIeaarora.

[IpOM3BOUTE BEIYHCIICHNUS IT0 XUMUYECKUM YPABHEHUSIM.

BbICTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC M YCTHBIC OTBETHI C ONOPO Ha HHGOPMALHUIO U3 YUeOHUKA 1
CMPaBOYHBIX MATEPHANIOB, TPAMOTHO HCIOIb30BaTh H3YUEHHBII MOHATHHHBIHA anmapar Kypca XUMUH
MOCIIE PEIBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepHara.

Hcrnonb30BaTh MpH BBIMONHEHHH YUeOHBIX 3aJaHHH U B IPOLIECCE UCCIEA0BATENBCKON JEATEIBHOCTH
HaY4HO-IIOIYJISIPHYIO JINTEPATypy XUMHUYECKOT0 COJEepP KaHHsl, CIIPABOUHBIC MaTEPHAIIbI, PECYPChI
HHTepHeTa nociie KOHCYIbTalluy ¢ IeJaroroM

9 KJIACC

(2 4 B HEmEMIO, BCETO 68 W)

MpumepHble TeMbl,
pacKpbiBaloLWMe faHHbI pa3gen
nporpammsl,

M KOIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OcHoOBHOe coaep)KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Pa3peu 1. BemecTBo M XuMuyeckue peaknuu (104)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Ilepnonuueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHYECKHX
anementoB Jl. . MenzeneeBa. 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
HEOPraHM4eCKUX COeIMHEHUM. I'eneTnueckas cBsa3b
HEOPraHWYECKHX BEIECTB.

CTpoeHue BelecTBa: BUIbI XUMUUYECKON CBSI3U U THIIBI
KPHCTAJUINYECKUX PEIIETOK. *3aBUCHUMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUS. *

XUMHYecKHe peakyy. KIacCU(PUKAIN XUMIUECKUX peaKIui
0 PA3JIMYHBIM OCHOBAHUSM.

Teopust NEKTPOIUTHUECKOMN JUCCOLUANU

JleMoHCcTpanum

1. Moae/1M KpUCTa/IJINYeCKUX PelléTOK HeOpraHu4ecKux
BellleCTB.

2. KopotkonepuoaHas 1 JyIHHHOIIEpUOAHAS (HOPMBI
Ileproauueckoil cucTeMbl XUMHYECKUX DJIEMEHTOB

J. 1. Menneneesa

IIpakTueckas pabora Ne8 «Peakiun HOHHOTO 0OMEHa)
[paktiueckas padota Ne 9 «KauecTBeHHBIC peakIny Ha HOHBI
B pactBope".

KontpospHas pabora Ne6 «DmekTponuTayeckas IUCCOIHAIY

XapakTepU30BaTb XMMHYeCKHe 3JIeMeHThI [IepBbIX TPEX NePHUO0B, Kaaus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ OOPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIULy PaCTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, O TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKLMi C OOpoH Ha CXeMy.

OnpenensaTb BUA XUMHUYECKOM CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKH BellleCTBa C ONTOPOM Ha
cxXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0C/Ie NpeJBApUTEbHOTO
pasbopa.

BricTpauBaTh pasBépHyTble NMCbMEHHbIE U YCTHbIE OTBETBI C ONOPOM Ha
MHbOpMaIHIO U3 yiebHMKA U CTIPAaBOYHbIX MAaTEPHAJIOB, FPAMOTHO UCI0JIb30BaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMUHU.

Hcnonb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLieCCe HCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH Hay4YHO-NONYJIIPHYIO JIMTEPATypPy XMMHUECKOT0 COZepKaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nefarora.

PackpbIBaTh CMBICIT TEOPHHU IEKTPOIUTHIECKOI aucconnann. OOBSICHATE IPHUYNHBL

NEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBiATh ypaBHEHHS AUCCOLHUAINN KHUCIIOT U IEN0Yeii, TIOTHbIE U COKPAICHHBIE XUMUIECKHE

YpaBHEHUSA XUMUYECKUX peakunﬁ HOHHOI'0 OOMEHa.

Pa3aen 3. HemeTaslibl

U UX cOeAUHEeHus (24 1)

Tema 3. O61asa
XapaKTepUCTUKA
XUMHYEeCKHUX 3/1eMeHTOB VIIA-
rpynibl. ['asoreHbl

(44)

061as XapakTepuCTHUKa rajoreHoB. 0cCO6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe AJI51 HUX
creneHu okuciaeHus. CTpoeHre U usnyeckre CBONCTBA
MPOCTBIX BELIECTB — rajioreHoB. XUMHUYECKHe CBOMCTBA HA
npuMepe xyopa (B3anMoJeHCTBYE C MeTaJUIaMH,
HeMeTaJUIaMH - BOZOPOZOM M KHCJIOPOZOM, *1iesioyaMu™).
XnopoBogopo. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*nostygeHue®, npruMeHeHue. KauecTBeHHbIe peaKkIuu Ha
rajJioreHu/|-MoHbI. */leicTBHeE XJI0pa U XJIOPOBOIOPO/ia HA
OpraHu3M 4YesioBeka.* BakHeH1Ine XJI0pUABI U UX

OO6BACHATD 061IME 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJVIOB U UX COeJJTUHEHUH B
npejiesiaXx MaJiblX IEPUO/IOB U TVIaBHBIX MOArpyn [lepruoandeckoi CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu30BaTh GpU3NYECKHE U XUMHUYECKHEe CBOHCTBA MPOCTHIX BEIeCTB raJIoTeHoB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BENeCTB (XJI0POBO/I0PO/Ia, XJIOPU/Ia HATPHS ), CIIOCOOBI UX
MoJIy4eHUs], TpUMeHeHe ¥ 3HaYeHHe B IPUPO/JIE U XKU3HU YesIoBeKa MocJjie
CTPYKTYPHUPOBAHUS MaTepHasa.

Onpeie/IITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TabJIUIIbI "XapaKTepHbIe
peakIuy Ha aHUOHBI".

[I1aHUpPOBATh U OCYIIECTBJIATD HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, TPOBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa M0cJie TpeBapUTETbHON
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HaXO0X/IeHHE B IPUPOJIE.

JleMOHCTpanumn

BuzneomaTtepuasbl: rajoreHbl M UX COeJUHEHHUS.
O6pasibl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3sHaBaHue x/J10pU/i-HOHOB.

pa6oThL

CiiefoBaTh MpaBUIaM 6€30MacHOUN paboThl B 1a60OPaTOPUU PU UCI0JIb30BaHUN XUMHUYECKON
HOCy/ibl M 060PY/I0BaHHUsI 10/, PYKOBO/ICTBOM Ile/larora.

BricTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmaparT Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTePATyPy XMMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKaA
XUMHUYEeCKHX 3/1ieMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

0611as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble /Il HUX CTeNeHU oKucaeHus. CTpoeHue U
¢du3NYecKre CBOHCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3NYecKre U XUMUYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTAaHOBUTEJ/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJOTHBIX OKCU0B. CepHas KUC/I0Ta, PU3HudecKue

Y XMMU4YeCcKHe CBOHCTBA (0611Me Kak Npe/CTaBUTE s
KJIacca KUCJIOT U cieniupuyecKue), mpuMeHeHHe.
CepHHuCTasA KUCIOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO CI10co6a MoJy4yeHus1 CEpHON KUCIO0ThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLUsl Ha
cybdaT-HoH.

Haxox/JieHue cepbl U eé coelUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKaroLel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHI:Ie AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITOCOGHI €T0 MpeJ0TBpalleHUs.*

JleMoHCcTpanumu

Kosuneknuu (BuseomMmaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JecTBUeM
KOHHeHTpHpOBaHHOﬁ CepHOfI KHUCJIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIE ONbBITHI:

O6HapyxeHUe cy/ibPaT-UOHOB.

BsauMozelicTBre pa36aBieHHONW CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

T0 YPaBHEHUSAM XMMHUYECKUX PeaKIHii;

OGBSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel u ux
coeiHEHUH
C y4ETOM CTPOEHUS UX AaTOMOB C OTIOPOM Ha cxeMy "U3MeHeHue paZinycoB B HOArpynmax".
XapakTepusoBaTb pU3UYECKHE
Y XMMU4YeCKHe CBOWCTBA IPOCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/ia, OKCH/IOB
cepbl, CEPHOM KUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHUs, IPUMEHEHNE U 3HAaYeHHe
B IPUPO/ie U )KU3HU YesI0BeKa C OIOPOM Ha CXeMy U IJIaH.

OnpefiensiTh HaM4YKe Cy1bdaT-UOHOB B PACTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[I1aHMpoBaTh U OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, IPOBOJUTD
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCepUMeHTa.

CnespoBaTh nNpaBu/iaM 6e30NacHON paGoThl B IaG0OpaTOPUH NPH UCIOJIb30BAHUHY XUMUYECKOH
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Ipon3BOANTH BBIYMCIEHUSA 10 XUMUYECKUM YPAaBHEHHUSM 10 aJITOPUTMY.

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHbIX 3alaHUH TEKCThI yue6HUKA, CIpaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHUYeCKUX 371eMeHTOB /I, V. MeHzeieeBa, TabiuIy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJL HaPSXKEeHU N
MeTaJJIoB).

Hcnionb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/IaHUH U B NIPOLiecce UCCIe[0BaTEIbCKOH e TeIbHOCTH HAyYHO-NOMYJIIPHYIO INTepaTypy

XUMHYECKOI0 COJiepKaHusl, CIPaBOYHbIe MaTepuaJbl, pecypchl UHTepHeTa

HocJie KOHCYJIbTallY C elaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEeHTOB VA-
rpynnsl. A3oT, pocpop u ux
coeUHEeHUs

(74)

0611as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OcoGeHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA.

A3oT, pacnpocTpaHeHue B IpUpoJe, puanuecKue u
XUMHYeCcKHe CBOHUCTBa (B3aUMO/IeiCTBUE C MeTa/LJIaMU U
HeMeTaJUIaMH - KUCJI0POJ0M U BoJopogoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMHUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHbIE CBOMCTBA BOAHOTO PacTBOpa),
*nosiydyeHue* u npuMeHeHue. CoJiIM aMMOHUS, UX
¢dusnyecKkre U XUMHUYeCKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMOJeHCTBHE CO LeJI0YaMU), IPUMeHEHHE.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kKuC/I0Ta, e€é GpU3nYecKre U XUMHYeCKHe CBOKUCTBA
(o61mMe kak npesCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTHUcTas KucaoTa. Mcnosb3oBaHue
HUTPATOB U COJIell aMMOHHS B KayeCcTBe MUHepaJIbHbIX
YAOGpEeHHUH.

*XUMHUecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
COeJMHEeHUAMH a30Ta (KI/ICJIOTHbIe AOX/H, 3arpa3HeHune
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMOJeMCTBHE C
MeTaJlJlaMH, HeMeTa/IaMH, *KOHLIeHTPUPOBaHHOH
a30THOM M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusuyeckue u
XMMUYeCKHe CBONCTBA, nosiyyeHue. KauecTtBeHHast
peakuus Ha ¢pochaT-HOHBL

Ucnosb3oBaHue $pochaToB B Ka4eCTBE MUHEPAJIbHBIX
yA00peHu. 3arpsi3HeHe MPUPOJHBIX BOJJOEMOB
docoaramu. JleMoHCcTpaLUH

Konnekuuu: pocdop u ux coeuHeHUsl.
B3auMojeiicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTHYeCKHe paGoThl
JlaGopaTopHbI€ OTBITHI:

1. B3auMogelicTBHe coiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosyyeHre aMMuUaKa, M3y4YeHHe ero CBOMCTB.

Bwvruucaenus

OGBSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyInbl U UX
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MMPOCTHIX BelllecTB a30Ta U pocdopa u
UX coeJUHEeHUH (aMMHaKa, cojled aMMOHHUS, a30THOH KUC/IOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo#t kucn0THI, PochaToB), CIOCOGHI UX MOJIYIEHHUsI, TPUMEHEHHE U
3HaueHHe B IPUPOJie U XKU3HHU YeJI0BeKa C UCTI0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PACTBOPE C UCN0Ib30BAHUEM TAGIHUILbI
"XapakTepHble peaK[[U1 Ha KATUOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
asoTa u pocdopa B oKpyxKaloliei cpese.

[I1aHUPOBATD U OCYILECTBJIATb HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
HabJII0/leHus, leJIaTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIepU-MeHTa.

CrnepoBaThb npaBu/iaM 6e30MacHOM paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUY XUMUYECKOH
HOCy/Abl U 060pY0BaHUS.

[Ipou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepuoJUIeCcKyI0 CUCTEMY XUMUYECKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJlel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HANPsHDKEHUH
MeTaJJoB).

HWcnosib30BaTh NpY BHIIOJHEHUH Y4eGHbIX 33JaHUH U B IPOIleCCe UCC/IeI0BATENbCKOM
JlesITeJIbHOCTH Hay4YHO-OMYJISIPHYIO JIMTEPATYPY XUMHUYECKOT0 COJIEP’KAHUs, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa Mocjie KOHCY/IbTALMH C IeJaroroMm
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— [0 YpaBHEHUSIM XMMHUYECKHUX PeaKI Ui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yrnepop, annoTpomnHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3UUeCKHe U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOMCTBA (B3aMMOJEUCTBUE C META//IAMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEpHOU KUcaoTaMu)*,
UX ZIeWCTBYE Ha XKUBbIE OPraHU3MBbI, *ojyyeHre*

Y IpUMeHeHHUe. *IKosorniecKre Npo6JieMbl, CBSI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6anbHOro
NOTeNJIeHUs] KIMMaTa; NapHUKOBbIN 3 dekT.*

YroJsibHast KUCJIOTa U €€ COJIY, UX GU3NYECKHUE U
XHMHYeCcKHe CBOWCTBA, no/1yYeHue U NIpUMeHEeHHE.
KauecTBeHHas peakius Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B GBITY, MEJULMHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckre 1 XUuMHU4ecKre CBOHCTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa//IaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMeHeH e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHUs B ipupoge. O6uue
npezcraBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoH
kucaoTe. CUIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
Me/IMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobieMbl 6e30macHOro
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanuu

Mogesiu KpucCTa/ZIN4eCKUX pelIETOK aliMasa, rpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Anicop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHbBIM
yrzaém. [Iporusoras.

BnanMaTepHaan: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U MPpaKTHYeCKHe paGoThl
JlabopaTopHbIi onbIT: KauecTBeHHas peak1us Ha
Kap6oHaT-HoH. [IpakTH4Yeckre paboThI:

Ne 11. [ToniyyeHue yrieKuca0ro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 3a/ia4 110 TeMe
«HemeTanabi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK Ui
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OGBSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel u ux
COeIMHEHUH C Y46TOM CTPOEHHS] UX AaTOMOB.

XapakTepu3oBaTh pU3HYECKHE U XUMHUYECKHE CBOWCTBA POCThIX BELIECTB YI/IepoJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yTIepo/ia, yTOJbHON KUCI0ThI, KApOOHATOB, OKCUAA
KpPEMHHUS1, KDEMHUEBOU KUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJIYYeHUSs], IPUMEHEHUE
Y 3HaYeHHUe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefensiTb KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOpE.

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XK/EHUEM YIJIEKHUC/IOTO ra3a
B OKpY»Kalollel cpejie.

[11aHUPOBATh U OCYILECTB/IATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeNbHON paGoThl.

CrnesfoBaTh NpaBu/iaM 6e300acHOM paboThl B 1aG0paTOPUH NPH UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHMKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuosuyeckyro cHCTEMY XUMUYECKUX 3/1eMeHTOB /. Y. MeHienieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3/IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
MEeTaJVIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.

Hcnonb30BaTh NP BBINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLleCCe UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XMMHUYECKOI0 COJlepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBaA
MeTaJlIOB
(44)

O6111as1 XapaKTepUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouuecKoil cuCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpeneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMdecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa//IMYecKas peléTKa. JJIeKTPOXUMHYECKUH g,
HanpsKkeHUH MeTasoB. Pu3nyecKre U XUMUYECKHE
CBOMCTBA MeTa/lJIOB (B3aUMO/leeCTBHE C KUCIOPOZOM,
BOZIOH, KMcI0TaMu). *O611iKe C1oco6bl OMTyYeHUs
MeTaJs/10B.*

*TloHsATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CryiaBbl (CTajb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHH e B GbITY U
IPOMBILIJIEHHOCTH.*

JleMoHCTpanum

O3HakoMJIeHHe C 06pa3liaMi MeTaJ/lJIOB U CIJIaBOB, UX
$U3UYEeCKUMU CBOMNCTBAMU.

Mogesiu KpUCTa//TN4eCKUX PEeIETOK METaJIJIOB.
BujeomaTepuasbl: KOppo3us MeTAJLIOB.

JlabopaTopHble U IpaKTHYeCKHEe paGoThl
JlabopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH CIJIaBOB MeTaJLJIOB.
3aBHCHMOCTb CKOPOCTH PEAKIMU MeTaslla C KUCJIOTOH OT
NPUPOJbI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUi.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHSATb 3TH MOHATHUS IPU ONMCAHUH CBOHCTB
BellleCTB U UX NpeBpalieHU .

OG6BSICHATH 0611I1e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/1eMEHTOB-METAIJIOB U UX
COeJMHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepHu30BaThb CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHe CIOCO6BI IT0JyYeHUs] MeTaJIJIOB NI0C/Ie CTPYKTYPUPOBAHHS
MaTepHasa.

CrnesfoBaThb NpaBu/iaM 6e30MacHOM paboThI B 1a60paTOPUHU NPH UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

[IpoM3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuouyeckyro cucTeMy XUMUYECKUX 3/1eMeHTOB /[I. Y. MeHzeneeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3/IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe KCCIe0BaTeIbCKOH
JlesITe/IbHOCTH Hay4YHO-OMYJIIPHYIO JIMTEPATYPy XMMHUYECKOI0 COJIepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTAL[MH C IeAarorom

Tema 8. BaxkHelimue
MeTaJlJIbl M UX COeJMHEHHUA
(164)

[[lenounble MeTansl. [lonoxeHue B [lepuoaryeckoi
CUCTEME XUMUUYeCKUX 3jieMeHTOB /I. U. MeHzeneeBa,
cTpoeHUue aToMOB. HaxoxjeHue B IpUpoje.

dusudeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKCUAbl U THAPOKCU/IbI HATPUS U KaTUSsL.
[IpuMeHeHUe 1eJ0YHbIX METAJIJIOB U UX COeJMHEHHUH.
[lles1ouHO3EMeEIbHBIE MeTa/lJIbl MArHUH U KaJlbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupoje. Prusnyeckre U XUMHUYECKHUE CBONUCTBA.
BaxkHel11Me coeAUHEeHUS KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BO/bI U CIIOCOGHI €€ yCTpaHeHus . ™

O06BACHATD 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3/1eMEHTOB-METAJIJIOB B Ipymnnax v
WX COeJUHEHUH C Y4ETOM CTPOEHHS UX AaTOMOB.

XapakTepu30BaTb GU3NUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEL|ECTB METAJIIOB U UX
coelMHEHUH (OKCU/I0B, THAPOKCH/IOB, COJIEH) C OIOPOM Ha CXEMY, CIIOCO6BI UX MOJIYYEHHS],
NprYMeHeHHe U 3HaUYeHUe B TPUPO/IE U XKU3HU YesI0BeEKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi HOHBI METAJIJIOB (MarHus, aJIIOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCN0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKlMy Ha KATUOHBI'.

[11aHMPOBATD U OCYLIECTBJ/ISATh HA MPAaKTHKe XUMHYECKHE 3KCIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUS, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCepUMEeHTa.

CrnefoBaTh npaBu/IaM 6e30MacHOM paGoThl B JIaGOPAaTOPHU NPU UCIIOJIb30BAaHUH XMMUYECKOH
HOCYy/ibI M 060PYyL0BaHMSI.

[IpoM3BOAUTD BBIYMCIEHHS 10 XHMUYECKUM YPaBHEHUSIM.
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Amomunuil. [losnoxeHue B [leproandeckoi cucreMme
XMMUYeCKUX 3y1eMeHTOB /. U. MeHzesieeBa, CTpoeHHe
aToma. HaxoxzeHue B npupojie. Pusnyeckue u
XUMHYeCKue CBOUCTBa. AMpOTepHbIe CBOMCTBA OKCUAA U
U pOKCHUAA.

Keneso. [lonoxxenue B [leproguyeckoil cucteme
XMMHUYeCKHUX 3y1eMeHTOB /l. . MeHzesieeBa, CTpoeHHe
aToMa. HaxoxzaeHue B npupoge. Pusnyeckue u
XUMHYecKkue cBoHcTBa. OKCUADBL, TUIPOKCUABI U COJINA
kese3a(ll)

u xkese3a(lll): cocras, cBolicTBaA U nosyueHue.

JleMOHCTpanumu

B3auMozelicTBre HAaTPHs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HAaTPHs U KaJlusl.
OkpalMBaHue IJIaMeHH HOHAMU KaJIbIIUSL.
B3aumopeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYEeCKHEe PaGOThI
JlaGopaTOpHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U ero CIJIaBoB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KauecTBeHHbIe peaKLIuM Ha UOHBI XKeJie3a.

KécTtkocTb BOAbI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akcneprMeHTaIbHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLUi

BricTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSATUHHbBINA
anmapar Kypca XHUMHH.

HWcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIej0BaTeIbCKON
JlesITe/IbHOCTH HAy4YHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUSA 06 OpraHMYeckux Bewecteax, 104

Tema 9. NepBoHaYanbHble
XMMMUYECKME NOHATUA 06
OpraHMYecKux BelLecTBax

O6mue mnpejcTaBieHUss 06 O0COGEHHOCTSAX COCTaBa U
CTpOeHUsI OpraHWYecKUX  COeJMHEHUH  yrJjiepoja.
[lepBoHaYa/ibHbIE MOHATHS 06 OpraHUYECKHUX BellecTBax
KaK O COeJJUHEHMsX yriepoZa (MeTaH, 3TaH, 3THJIEH,
alleTW/IeH, 3TaHOJ, TJIMIEPHUH, YKCycHas Kuciaota). *Hx
cocTaB W XuUMUYeckoe cTpoeHue. Kiaccudukanus
opraHuyeckux BellecTB.* [loHATHE O OGUOJIOTHYECKHU
BROXXHBIX Bell|eCTBax: XKUpax, GesiKax, yrjieBoJaXx — U UX
posi B (KU3HM 4YeJoBekKa. *MaTepuajibHOE eJUHCTBO

O6DBACHATD IIPUIHUHbI MHOFOOﬁpaBI/lH BelleCTB, UJIJIIOCTPUPOBATHL B3aUMOCBA3b
HeOopraHu4eCcKux COE,ELI/IHEHI/II‘/JI yrjieposia 1 OpraHM4€eCKHX BelleCTB 104 PyYKOBOACTBOM
ydyuTeJid.

O6BACHATD yCi0BuUdA 6€e30MacCHOTO HCI0JIb30BaHUS BeleCTB U XUMHUYEeCKHX peaKuHﬁ B 6bITy.

XapaKTepI/BOBaTb PpOJib XMMUHU B pa3JIMIHbIX cd)epax AedATeJIbHOCTHU mo/ueﬁ, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IPUMeEeHAEeMbIe B )KU3HHU COBPEMEHHOTI'0 YeJIOBEKa.
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OpraHUYeCKHX U HEOPTaHUYECKUX COeIMHEHUI.*
[IpupoAHbIE HCTOYHUKHU YTJIEBOAOPOJOB (YToJb,
NPUPOJHBIN ra3, HePpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

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

Tema 10. Xumus 1 OKpyKaroLmas
cpena, lu

HoBble MaTepuasbl U TexHoJI0TMH. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe McnoIb30BaHKe BelLleCTB

Y XMMUYECKHUX peaKLUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKoe
3arpsi3HeHHe OKpy»atolel cpefpl (IpesiesibHO
JlonycThMas KoHeHTpauus Bemects — [IJK).

PoJib XMMHUH B pellleHHH 3KO0JIOTHYeCKUX Po6JieM

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNE U CUCTEMATHU3AIMS 110 KypCy
«Heopranuyeckas XuMus»

XapakTepH30BaThb POJIb XMMUH B pa3/IM4HbIX chepax AesATeTbHOCTH JItoJjel, OCHOBHbIE
Bell[eCTBA U MaTepHaJibl, IPUMeHsieMbIe B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATB yCJI0BUS 6€30M1aCHOTO UCII0J1b30BAHUSA BelLleCTB U XUMUYECKHUX PeaKLUH B ObITY

AHa/nM3MpoOBaTh U KPUTHYECKH OL[eHUBATh HHGOPMAIUIO O BJAUSHUHN MPOMbILIJIEHHOCTH,
CeJIbCKOro X034 CTBa, TpaHCIIOPTa U AP. HAa COCTOSIHUE OKPY»Kalolleil cpe/ibl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLLb DY XUMHUYECKHX 0XKOTraX U OTPaBJIEHUAX.

[IpMHUMAaTb y4acTHe B 06CYyK/JeHUHU P06JIeM XMMUYECKOH 1 9KOJI0TMYeCKON HallpaBJeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO NMO3UIMIO [0 Tpo6JIeMe U Ipe/laraTb BO3MOXKHBIE IIYTH eé
pelleHHUsC ONIOPOH Ha MHPOPMALMIO U3 yYeGHUKA U CIpaBOYHble MaTepHaslbl, peCypChI
HHTepHeTa

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

8,9 KUIIACC

Xummust. 8, 9 kimaccel: 6a30BbIi ypoBeHb: yueOHuk/I'adbpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.,-

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. B momours mkonasHOMY yuuTtento. M. 0. I'opkoBenko «lloypounsie pazpabotku no xumun k yaeonukam: O. C. I'abpuensna; H. Y. Conuna, M. I1.
Canuna; I'. E. Pyn3utuca, ®@. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005 r.
2. B momoms abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [Tocodue m1st MKOJIBHUKOB CTApIIUX KJIACCOB M MocTynaromux B BY3sb1.

Hpoda, Mocksa 2005 .

3. B momomis abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AaapeeBa «Xumusi». {715 MIKOJIBHAUKOB CTApIIUX KJIACCOB U MocTynatmux B BY 361
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Teopernueckue ocHoBbI. Borpockt. 3anaun. Tectsl. [lon penakuueit npodeccopa P. A. Jlununa 3 — e uzpanue, ucnpasieHsoe. Jpoda, Mocksa 2004
r.

4. T'abpuensn O.C. [Iporpamma kypca xumuu Juist 8-11 kitaccoB 001eo0pa3oBaTenbHBIX yupexkaeHuil. — M.: JIpoda;

5. Xumus 9 kinace: yueonuk / O. C. ['abpuensa. — 7-e uzz. npepad. — M. : [Ipoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueOHHUK)

ISBN 978-5-358-21507-8

6. N'abpuensu O.C. U3yuaem xumuto B 9 kiI.: nmuaaktuyeckue marepuaisl / O.C. 'abpuensn, T.B. CmupnaoBa. — M.: biuk mtoc

7. I'abpuensu O.C., Bucko6oitnukosa H.I1., flmykoBa A.B. HacTonbHast kHura yuutens. Xumus. 9 ki1.: Metoanueckoe mocodue. — M.: [Ipoda;

8. I'abpuensu O.C., Pynos H.H., Tonkyno B.. XuMuueckuii skcriepuMeHT B 1Koste. 9 kiacc. — M.: JIpoda

9. MunucrepctBo obpazoBanusi Poccuiickoii @enepanuu. [IporpamMmel 17151 06111e00pazoBaTenbHbIX yupexaeHui. Xumus 8 — 11 kiaccsl. -3-e
u3aaHue, crepeotunHoe - Mocksa; [Ipoda, 2002 1. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumusi kK YMK O. C. I'abpuensina Jlabupunt. py. U3natensctso "Bako" 2016 .

11. ®eaepanbHOro KOMIIOHEHTA FOCYAApPCTBEHHOTO CTaHAapTa obiiero oopazoanus 1o xumun (Yacts 1. OcHoBHOE 0011ee 00pa3oBaHue) Ist
OCHOBHOM 00111€00pa30BaTeNbHOM IKOJIbI B COOTBETCTBUU € CYLIECTBYIOIIEH KOHIENIMEH XUMUYECKOr0 00pa3oBaHUsl.

12. Xumus: 9 kimacc: KOHTPOJIbHBIC U IPOBEepOUHBIC padoThl K yueObuuky O.C. ['abpuensna «Xumus. 9 knace» / O.C. I'abpuensn, [1.H. Bepeskun, A.A.
Yurakosa u ap. — M. : [Ipoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensH. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. mn. (Poccuiickuii yueonuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 kmaccel. CipaBounoe nocodue. ABrop — coctaButenb A. E. Haconora 10 — e uzganue, crepeorununoe. JIpoda, Mocksa
2007 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caift 1uist yautesnst XuMUu U OMOJIOTHUN)

6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru
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11) Ilopran Beepoccuiickoit onumnuabl IKOIbHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBatenbHblil moptai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii oo0eoOpazoBarenbHbIi optai. http://www.school.edu.ru
14) ®denepanpublil mopran «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) Iopran xomnanun «Kupumn u Medoauii». http://www.km.ru

16) O6pazoBaTenbHBIN MOPTAT «Y4uebday. http://www.uroki.ru

17) Kypuan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectauk o6pazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «lIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru

21) dectuBanb nenarorudeckuii uaeit «OTKPBITHIN YpoK» (M3AaTelabcKuit 1oM «1 ceHTalpsi»). http://festival. Iseptember.ru
22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHMS U HAYKH.

25) Caiit CIAM I'MA: PEILY BIIP, OI'D, EI'D, I'BDO u LIT. https://sdamgia.ru
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