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[NHOACHUTEJIbHA A 3AIINCKA

@denepanbHas paboyas mporpamMma Mo XUMHUH i OOYYaroIIMXCs C 3aJIePIKKOU
ncuxuyeckoro paszputus (naigee — 3IIP) Ha ypoBHE OCHOBHOIO 00IIEro 0Opa3oBaHUS
NOJATrOTOBJIEHA Ha OCHOBe enepanbHOro TroOCyIapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHaapTa OCHOBHOro odmiero oopazoBanus (IIpukaz MwunnpocBemenus Poccuu or
31.05.2021 1. Ne 287) (manee — DPI'OC OO0OO), denepanbHON ananTUPOBAHHOMN
o0pa3oBaTeIbpHON TPOrpPaMMbl OCHOBHOTO 00IIIETr0 0Opa3oBaHMs IJIsi OOYYarOUTUXCS C
OrpaHUYEHHBIMH BO3MOXHOCTSIMU 310p0Bbs (IIpukaz Munnpocsenienus Poccun ot 24
HOsIOpst 2022 1. Ne 1025), denepanpHoil paboueid mporpaMmMbl OCHOBHOI'O OOIIETO
oOpazoBanuss 1o yueOHOMY mpeamery «Xumus», DeaepaqpHON MNPOrpamMmbl
BOCIIUTAHUSA, C YYETOM paCHpENeiIeHHBIX M0 KJIAacCaM TMPOBEPSEMBIX TPeOOBAaHUN K
pesynbTaram ocBoeHusi denepaibHON aanTUPOBAaHHOW 00pa30BaTEILHON MPOTrPaMMBbI
OCHOBHOTO 00IIero 00pa3oBaHWs JIsi OOYJArONIUXCA C 3aJCPKKOM TCHXHUYIECKOTO
pa3BUTHUSIT M DJIEMEHTOB  CONEP)KAHMS, TPEJICTABICHHBIX B  YHUBEPCAIbHOM
koaudukarope o xumuu, KoHreniuu npenonaBaHusi yueOHOro npeamera «XumMus» B
oOpa3oBarenbHbIX opranu3zanusax PO, peann3yronimx 0CHOBHbIE 001I€00pa30BaTeIbHbIC
POrpaMMBbl.

YueOHpiii  mpeaMer — «XUMHUS»  BXOIUT B TPEAMETHYIO  00JIacThb
«EcTecTBeHHOHay4YHbIE TpeAMETh». B cucTemMe ecTecTBEeHHOHAy4dHOro OOpa3oBaHUS
XUMUS KaK y4eOHBINM TPeIMET 3aHMMAET BaYKHOE MECTO B MO3HAHUH 3aKOHOB MIPUPO/IBI,
GbopMHUpOBAaHUN HAYYHOH KapTUHBI MHpA, CO3MAHWMM OCHOBBI XUMHUYECKHX 3HAHHM,
HEOOXOAUMBIX JJISI TTOBCEAHEBHOW >XM3HU, HABBIKOB 3J0POBOr0 M 0OE€30MaCHOro st
YeJloBeKa W OKpYXKaloleld ero cpembl oOpa3a >KW3HM, a TaKkKe B BOCHUTAaHUHU
DKOJIOTUYECKOUN KYJIbTYPHI.

VYcenemHocTh M3ydeHUs] XMMHHM CBSI3aHA C OBJIAJICHUEM XUMUUYECKUM SI3BIKOM,
coOnrofieHueM TpaBui Oe3omacHOW pabOThl TMPH  BHIIOJHEHUH XUMHYECKOTO
HKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIEHHBIX CBSI3€H XMMUU C JPYTUMH IpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B C€0s1 OCHOBBI HEOPTaHUYECKON M OPTraHUYECKON XUMUM.
['naBHOM Maeelt MporpaMMsl SIBJISIETCS CO3/JaHre 0a30BOI0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XUMUH, BBIPAKEHHBIX B ()OpME, COOTBETCTBYIOIIECH BO3PACTY OOYUAIOIUXCA U UX
0COOBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM.

B coxepxanuu gaHHOTO Kypca IMPE/ICTaBICHbl OCHOBOIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKHUE 3HAHUS, BKJIOUYAIOIIME HW3YYEHHWE COCTaBa U CTPOCHUSI BEILECTB,
3aBUCUMOCTH MX CBOMCTB OT CTpPOEHHUS, NIPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCJIe/IOBAaHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAICHUHN U MyTEHl yIpaBIeHUs UMU
B LIEJISIX TTOJTY4EHUSI BEIIECTB U MATEpUAJIOB.

TeopeTnueckyr0 OCHOBY M3y4E€HUS HEOPraHUYECKOW XUMHUH COCTaBIIIET aTOMHO-
MoJekymsapHoe ydeHue, Ilepuommueckuit 3akoH J[.M. MengeneeBa ¢ KpaTKumu
CBEJICHUSIMU O CTPOCHUH aToMma, BHUJAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHMS XUMHYECKUX PEAKIIHA.



B n3yuyeHnn Kypca 3Ha4UTEIbHAs POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEJCHUIO MPAKTHYECKUX M JIA0OpaTOPHBIX pabOT, OMMUCAHUIO PE3YJILTATOB
YYEHHUYECKOI'0 IKCIIEPUMEHTa, COOJIIOJIEHUI0 HOPM M IpaBuUil Oe30macHOi paboThl B
XHUMHYECKOM 1TabopaTopuu.

Peanu3zanusa naHHON mporpamMmsl B rporecce 00y4eHHs MO3BOIUT 00y4aroIIuMCst
c 3IIP ycBOMTBH KIIIOYEBBIE XMUMHYECKHME KOMIIETEHIMM W IOHATH POJIb U 3HAYEHUE
XUMUU CPeJId IPYTUX HAYK O MPUPO/IE.

N3ydeHne XuMHUM CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHIO OOIICHAYYHBIX METOJOB (HaONOJEeHUE, HW3MEpEeHHe,
HKCIIEPUMEHT, MOJIETMPOBAHUE), OCBOEHHUIO TPAKTHUUYECKOIO0 TMPUMEHEHUS] HAyYHBIX
3HaHWM, OCHOBAHHOI'0 HAa MEXIPEIMETHBIX CBi34X C mnpeaMeramMu «OKpyKarolui
mupy, «Duszuka», «buonorus», «leorpadus», «Maremarnka» u (HOpMHUPYET
KOMIIETEHLIUH, HEOOXOAMMbIE Il  MPOJOJDKEHUs  Oo0pa3oBaHMsi B  o0iacTu
€CTECTBEHHBIX HaYK.

M3yuenne XuMuu CIOCOOCTBYeT pasBuTHIO y oOydarommuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAILHOW  TPaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTHUYECKM aHAJIM3UPOBaTh HHPOPMAILIMIO, MPEACTABICHHYIO B
pa3nIuYHBIX QopMax. 3HAUUMOCTh MpPEAMETa Uil Pa3BUTHS JKU3HEHHOW KOMIIETEHIIUU
oOyvatonuxcs ¢ 3[IP 3akimouaercss B YCBOGHMHM OCHOBBI XHMHYECKUX 3HAHHM,
HEOOXOJMMBIX [JIsl MOBCEAHEBHOW >KM3HHW; HABBIKOB 3/I0POBOIO0 M 0OE€30MacHOro s
YesloBeKa U OKPYXKAoIeH ero cpelbl o0pas3a >KU3HM; (POPMUPOBAHUU HKOJIOTUUECKOU
KYJIbTYPBI.

[Iporpamma oTpaxkaeT coaepkaHue OOydeHUs NpeaMeTy «XHMHUS» C Y4ETOM
0CcOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEHM oOyuatomuxcs ¢ 3[1P. OBnaaeHue ydyeOHbIM
npeaMeToM «XHUMHs MPEJCTaBIAET ONpPEeNeCHHYI0 TPYAHOCTh JUIsl OOY4aroIIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICIUTEIBLHON JEATEIbHOCTH, IEPUOANIYECKUMU
KoJIeO0aHUSIMU BHUMAaHUS, MAJIBIM 00bEMOM TMaMsITH, HEIOCTATOYHOCTHIO O0IIEro 3amaca
3HAaHWM, MOHWXEHHBIM MO3HABATEIbHBIM HHTEPECOM M HU3KUM YpPOBHEM PEUYEBOIO
pa3BUTHSI.

Jlnsa mpeomoneHus TPYAHOCTEHM B H3Y4eHMHM Y4YeOHOro mpeamera «XuMHs»
HeoOX0IMMa ajanTaius oobeMa U Xapakrepa yueOHOro MaTepualia K mo3HaBaTEIbHbBIM
BO3MOXXHOCTSIM JIAaHHOW KaTeropuu OOydaroIIMXcs, Y4eT UX OCOOCHHOCTEH pa3BUTHUSA:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX MW  MEXIPEAMETHBIX CBA3EH,
MIOCTENEHHOE YCIOXKHEHUE U3Yy4aeMOro MaTepraIa.

[Ipy wu3ydyeHUM XUMHUU HEOOXOAMMO OCYHIECTBIATH B3aHMMOJECHCTBHE Ha
MTOJIMCEHCOPHOW OCHOBE.

TeopeTnueckuii Marepuan peKOMEHAYETCS M3ydaTb B IPOLIECCE MPAKTUYECKON
nesTenbHOCTH. BO3MOXKHO BBIZIETIEHHE OTAEIbHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBS3H
CO CJOXHOCTBIO aHanu3a Tekcra oOyuaromumuca ¢ 3I[IP. Opranmyeckoe €IUHCTBO
NPAaKTUYECKONM W MBICIUTEIbHOM JEATENbHOCTH OOYYalolIUMXCsl Ha YpPOKaXx XHWMHUHU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMUYECKUX 3HAHUW U
ymeHuid. Ocoboe BHUMaHUE MPH U3YYEHUU XUMUU YIEISIETCS U3YUYEHUIO «CKBO3HBIX)
MOHATUHN U (HOPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu 1 3a1aun U3ydeHUs: yueOHOro npeaMera « XuMus»
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OOmme wnenu wu3ydyeHuss ydeOHoro mnpeaMera «XHUMHS» NPEACTAaBICHBl B
denepanbHOM  pabodell  mporpaMme OCHOBHOro oOmiero oOpazoBaHusa. OnHu
aKTyaJU3UPOBAHbI C YYETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOI'O OOLIETrO
00pa30BaHuUs, HAIPaBJIECHHOCTH OOYyYEHHUs Ha PAa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHuEe €€ HMHTEIUIEKTa M 00mel KyiabTypbl. OOydeHHE YMEHUIO YYUThCA U
POJOJIKATh CBOE 00pa30BaHUE CAaMOCTOSITENILHO B HACTOSIILIEE BPEMsl SIBISIETCS OAHOM
U3 BAKHEUIINX QYHKIUN y4€OHBIX IPEIMETOB, B TOM YHUCIIE U «XUMUNY.

Jns obywaromuxcst ¢ 3IIP, Tak ke, Kak W s HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaMBAIOLUX OCHOBHYIO 00pa30BaTeNIbHYIO nporpammy,
JOMUHUPYIOIIEE 3HaYeHUE TPUOOPETAIOT TAKUE LIEIH, KaK:

dbopMUpOBaHME  WHTEUIEKTyaJlbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO PELIEHUH, CHOCOOHOM aanTupoBaThCsl
K OBICTPO MEHSIOUIUMCS YCIOBUSAM JKU3HU;

HAIpaBICHHOCTh OOYYEHHs] Ha CHCTEMAaTHYECKOE TNPHOOIICHHE YYaIluXcs K
CaMOCTOSITEIbHOM MO3HABATEJILHON J€ATEIbHOCTH, HAYYHBIM M MPAKTUYECKUM METOJaM
NO3HAHUSL, (POPMUPYIOLUIUM MOTUBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUMU;

obecrieyeHHE YCIIOBHM, CHOCOOCTBYIOUIMX MPUOOPETECHHIO OO0Yy4aroIIUMUCS
OTBITa Pa3HOOOPA3HON AEATEIHLHOCTH, MIO3HAHUS M CAMOIIO3HAHUS, KITIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIHI ), UMEIOLIUX YHUBEPCAIbHOE 3HAYECHUE JIJISl PA3JIMYHBIX BUI0B
NesTENbHOCTH;

dbopMHpoBaHUE YMEHHHM OOBSCHATH U OLEHUBATH SIBICHUS OKPYXKAIOLIEr0 MHpa
Ha OCHOBaHWM 3HAHWM U OMBITA, IOTYYEHHBIX IPU U3YYEHUU XUMHUH;

dbopmupoBanre y OOy4arolMXCsl T'YyMaHUCTUYECKUX OTHOIICHUH, MOHUMaHUs
LHEHHOCTH XUMHUYECKUX 3HAHUN JUid BBIPAOOTKH HKOJIOTMYECKH II€JIECO00Pa3HOro
NOBEZICHUS B OBITY U TPYIOBOW JESTENLHOCTH B LENAX COXPAHEHUS CBOETO 370POBbS U
OKPY>KAIOIIEN TPUPOTHOU CPEIIbL;

pa3BUTHE MOTHUBALUKU K OOy4YEeHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTENW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOdUIIS U HATPABICHHOCTH JajbHEUIIIero 00y4eHus.

Kypc HanpapneH Ha pelieHre ClaeayruX 3a1a4, 00eCednBaloIINX Peaan3auio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JAESITEIbHOCTHOTO MOAXOAOB K OOYYEHHIO XHMHHU
obyuarouiuxcs ¢ 31IP Ha ypoBHE OCHOBHOI0O 0OLIET0 0OPa30BaAHUS:

dbopmMupoBaHuEe TMEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX IMPEICTABICHUA O
BEIIECTBAX, UX MPEBPALICHUSIX U MPAKTUUECKOM IPUMEHEHNH; OBJIaICHUE TTOHATUHHBIM
anmnapaToM U CUMBOJIIMYECKUM SI3BIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAayKH Kak OOJIacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUI HEOPraHUYECKUX U
OpPraHWYEeCKUX BEIIECTB KaK OCHOBbI MHOTHX SIBICHUH >KMBOW W HEXHBOW TPUPOIBI;
yri1yOJeHue IpeACcTaBIeHUN O MaTepUAIbHOM €IUHCTBE MUPA,;

OBJIaJICHUE OCHOBAMM XHUMHMUYECKOW ITPaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh
U OOBEKTMBHO OLICHUBATh >KU3HEHHBIC CUTYal[UU, CBS3aHHbIE C XUMHUEW, HaBBIKAMH
Oe3omacHOro oOpallleHusi ¢ BEIIECTBAMM, HCIIOIb3YEMbIMU B TOBCEAHEBHOM KHU3HU;
YMEHUEM aHaJIM3UpPOBaTh W IJIAHUPOBATH JKOJIOTMYECKH Oe30macHOe IOBEIEHUE B
LEJSIX COXPAHEHUS 30POBbS U OKPYXKAIOLIEH Cpe/bl;
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dbopMupoBaHUE YMEHUIN YCTaHABIMBATH CBS3M MEXKIY peajbHO HAOMIOTAEMbIMU
XUMHUYECKUMU SIBICHUSIMU U MPOIECCAMHU, MTPOUCXOASIIUMU B MUKPOMUPE, OOBICHAITH
IPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa M CTPOEHUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NPUOOPETEHHUE OMbITA UCHOJIB30BAHUS PA3IUYHBIX METONOB M3Y4YEHHUS BELIECTB,
HAOMIOCHUST 32 WX TMPEBPALICHUSIMH TPU TPOBEACHUM HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB € UCIOJIb30BAHUEM JIA0OPATOPHOr0 00OPYAOBAHUS U TPUOOPOB;

(dbopMupOBaHUE TPEACTABICHUN O 3HAYEHHMM XUMUYECKOM HAYKHM WU PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKUX MPOOIEM, B TOM YHCIIE B MPEIOTBPAILICHUH TEXHOTEHHBIX
Y DKOJIOTUYECKUX KaTacTpod.

Oco0eHHoOCTH 0TOOpPA M alaNITAMM Y4eOHOr0 Marepuasia no XuMum

OOydenune ydeOHOMY TMpeaMETy «XUMHS» HEOOXOAMMO CTPOUTH Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM NJiIi YCBOEHHUS MPOrpaMMHOI0 MaTepuaya O0ydarolUMHCS C
3I1P. Bonbimoe BHUMaHHWE MODKHO OBITH YAEIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBUU C MPHUHIIUIIOM JOCTYITHOCTH MPH COXPAaHEHUH 0011ero 6a30BOro ypoBHSI.
OH JOJDKEH 1O COJAEPKAHUIO U 00BEMY OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIUXCS C
3I1P B cooTBeTcTBUU C WX OCOOBIMU OOpa3oBaTeIbHBIMU TMOTpeOHOCTIMH. CrlemyeT
obynerunth oOBNaZeHue MartepuaaoMm obOydaromumuca ¢ 3[IP mocpeactBoMm ero
JETAITBHOTO OOBSICHEHUS] C CUCTEMAaTUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM
B NIPUMEHEHUHU 3HAHUN C HCIOIb30BAHUEM IPHEMOB AJITOPUTMHU3ALMHU U BU3YyaJbHBIX
OIOp, O0y4YEHUS CTPYKTYPUPOBAHUIO MaTepuara.

Bonbiioe 3HaueHue i MOJTHOLEHHOI'O YCBOEHHS Y4eOHOro marepualia UMEET
OIOpa Ha MEXKIPEAMETHBIE CBSI3U BONPOCOB, U3y4aeMbIX B JAHHOM Kypce, ¢ TaKMMH
yueOHbIMU mipeameTamMu  Kak «l'eorpadusi», «®Dusuka», «buonorus». Ilo3Bomsis
paccMaTtpuBaTh OJAMH U TOT JK€ YUeOHBIM Marepuand C pa3HbIX TOYEK 3pEHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JYy4YIIEMY OCMBICIEHHUIO, O0Jee TPOUYHOMY
3aKPEIUICHUIO MO YYEHHBIX 3HAHUU U NMPAKTUYECKUX YMEHHM.

[Ipy MoOAroTOBKE K YpOKaM Yy4YUTENb JTOJDKEH MPeaycMOTpPETh (GOPMUPOBAHUE Y
OOy4arIIMXCs YMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh MPEACTOSINYI0 paboTy, OCYIIECTBIATh CaMOKOHTpOJib. Heobxoammo
MOCTOSIHHO ~CIIEUTh 32 TMPaBWJIBHOCTHIO pEYeBOro O(OpPMIICHUS BbICKA3bIBAHUMI
oOyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMHM TMOBEACHUSA M JEATENbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPraHU30BAaHHOCTb) HEOOXOJUM CTPOXKAWUIIUN  KOHTPOIb
COOJTIO/IEHUST TIPaBUJI TEXHUKH 0€30MacHOCTH MpHU MPOBEACHUU JTa00paTOPHBIX paboT B
XUMHUYECKOM KaOUHETE.

Buabl nesarenbHocTH oOyuaromuxcsa ¢ 3IIP, oOycioBiieHHbIE 0COOBIMU
o0pa3oBaTeJbHBIMH MOTPEOHOCTAMH U 00ecneYrBaOLIie OCMBICJICHHOE OCBOCHUE
COIepKaAaHNU 00PAa30BaAHUA MO NpeaMeTy « X uMUshH)

Conepxanue BHUIOB JesaTerabHOcTH oOydwarommxcsi ¢ 3[IP Ha ypokax xumuun
ornpezesieTcss UX O0coObIMU 00Opa3oBaTeNbHBIMH MOTpeOHOCTSIMU. [loMuMO MIMPOKO
ucnonb3yembix B @OIT OO0 olmux s Bcex 00y4arouuxcsk BUJIOB JESTEILHOCTH
CIIEIyeT YCWIATHh BHJBl JIEATEILHOCTH, CHelnu(UuHble 7 JaHHOW KaTeropuu
oOy4aromuxcs, sl 00ecredeHus: OCMBICIEHHOTO OCBOCHHMSI COJIEpKaHMsI 00pa3oBaHUs
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[0 MPEIMETY: YCUJIEHUE MPEAMETHO-TIPAKTUYECKON AEATEIbHOCTH C aKTUBU3ALUEH
CEHCOPHBIX CHUCTEM; YEPEIOBAaHWE BHUJIOB JEATEIBHOCTH, 33JCHCTBYIOIINX pa3IMYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MATEpHaJIa C OMOPOM Ha aJIFOPUTM; «IIOIIATOBOCTH)» B
U3YYEHUU MaTepuaia; KCIOJIb30BAHUE OIMOJHUTEIBHON BU3YyaJdbHOM OINOPHI (IUIaHbI,
o0pasipl, CXEMbI, IIA0JI0HBI, ONTOPHbIE TabIULbI). [ pa3BuTusa y odyuarommxcs ¢ 3[1P
YMEHHUS JejaTb BbIBOJbI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HEOOXOJMMO HCIIONb30BaTh OIMOpHbIE cjioBa U kiumie. Ocoboe BHUMaHUE CIEAyeT
yIEIuTh OOYYEHHIO CTPYKTYPHUPOBAaHHUIO MaTepuasa: COCTaBIIEHUE PUCYHOUHBIX U
BEepOAJIbHBIX  CXEM, COCTaBJIEHWE TaOJWIl, COCTaBJIEeHWE KJIACCU(PUKAIUUA C
0003HAYEHHBIMU OCHOBAHUSMU I KJIACCU(UKAIMU M HAIOJIHEHHUE WX MPUMEpaMHu U
Ap.

[IpuMepHas TemaTuueckass U TEPMUHOJOTHYECKas Jiekcuka cooTBercTByer DOII
000.

Hna oOyuatouuxcs c¢ 3I[IP cymiecTBeHHbIMU SIBISIIOTCS TPUEMBI pPabOTHI C
JeKCUYEeCKUM MarepuajioM 1o mnpeamery. llpoBogutcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMUHOJIOTHH.
M3yuaeMble TEpMUHBI BBOAATCA Ha TMOJMCEHCOPHON OCHOBE, 00s3aTelibHA BU3yalbHAs
NOJJIEPKKA, AITOPUTMBI pabOThI C ONPEAECIIEHUEM, OIIOPHBIE CXEMBI ISl aKTyaIu3alun
TEPMUHOJIOTUU.

Mecto yueOHOro npeamera « XuMus»» B y4eOHOM ILIaHe

B coorBerctBUM ¢ @epepanbHbIM < TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOT'O OOILEro o0pa3oBaHUs y4yeOHBIH MpeAMET «XHUMHUS» BXOAHUT B
NpeIMETHYI0 00J1acTh «ECTeCTBEHHOHAYYHBIE MPEAMEThDY U SIBISETCS 00s3aTEIbHBIM
JUTSL U3yYEHUSI.

Y4eOHbIM TUIaHOM Ha €€ u3ydeHue oTBeneHO 136 ydeOHbIX YacoB — Mo 2 4 B
Henemo B 8 U 9 ki1accax COOTBETCTBEHHO.

Conepxanue ydeOHOTO mpeamera «XuMus», npeactaBieHHoe B denepanbpHoii
paboueit mporpamme, coorBeTctByer DI'OC  OOO, pa3zpabotraHo ¢ y4eToM
®denepanbHOM  OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO — OOUIETO
oOpa3oBaHusi TO ydyeOHOMY TMpeaMeTy «XuMus», cooTBercTByer DdenepanbHoii
aJlanTUPOBAaHHOM OCHOBHOM 00pa30BaTENbHOM MMporpaMMe OCHOBHOTO  OOUIEro
o0pa3oBaHusi 00YJaAIOUIUXCS C 3aAEPKKON MICUXUUECKOTO Pa3BUTHSL.

COAEPXAHUE YUEBHOTI O IIPEJIMETA «X1UMUS»

COIEPKAHUE OBYUEHUS B 8 KITACCE

[lepBoHauagbHbIE XUMUYECKUE TTOHSTHUS

[Ipenmer xumuu. *Ponp XuMuM B >KM3HM 4elioBeka.* Tema W BeliecTna.
du3nueckre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSHUE BEIIeCTB. *XUMUS B CUCTEME
Hayk.* UYwucteie BemecTtBa U cMmecu. CnocoOwbl paszgeneHus cmeceil. I[lpaBuna
Oe3ormacHoro odpareHus: ¢ BeecTBaMu U JIabopaTopHbIM o0opynoBaHueM. *[loHsTHe
0 METOJ1aX NO3HAHUSI B XUMUU.*

ATOMBI M MOJIEKYJIbIl. XUMUYECKHE 3JIEMEHTHI. 3HaKU (CHUMBOJIbI) XUMUYECKHX
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anemMeHToB. OTHOCUTENbHAs aTOMHas Macca. IIpocTeie U clokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. *3aKoH
IIOCTOSIHCTBA cOcTaBa BellecTB.* OTHOcCHUTENbHAs MOJIEKYyJsgpHas Macca. MaccoBas
JIOJII XUMHUYECKOIO DJIEMEHTA B COCTUHEHUU.

dusnyeckue M XUMHUYECKUE SBJICHUA. XuMuueckas peakuusa. [lpusHaku
XUMHUYECKUX PEAKLIMU. YPaBHEHHS] XUMHYECKUX PEAKLIHNM. 3aKOH COXPAHEHUsS MAacCChl
BenlecTB. Knaccupukanuss XMMHUYECKMX peakuuid (COeIMHEHHMs, Ppa3IOKEHUs,
3aMeIICHUs, 0OMCHA).

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOM IOCYIOHM, C IpaBUIaMHU
pabotsl B jabopaTopuu M npuéMaMH OOpallleHus ¢ J1abopaTOpHBIM 00OPYIOBAHUEM;
U3y4yeHUE U ONHCaHuEe (PU3UUYECKUX CBOMCTB O0OpPa3llOB HEOPraHWYECKUX BEIIECTB;
HaOmoieHne pu3ndeckux (IIaBJIeHUE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIIKE,
KHUIIEHHE U KOHJEHCAlMs BOAbI) U XUMHUYECKUX (FTOPEHUE CBEYM, TPOKATIMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCJIOTOM) sIBICHUI, HAOMIOJACHHWE W OMHCAHUE
MPU3HAKOB MPOTEKAHUsI XMMHUUYECKHX peakluud (pasioKeHUe caxapa, B3auMOJICHCTBUE
CEPHOM KHUCJIOTBI C XJOpuaoM Oapusi, pasnoxkenue ruapokcuna meau (II) mpum
HarpeBaHNH, B3aUMOICHCTBHIE Kene3a ¢ pacTBopoM conu menu (I));m3ydenue cmocoOoB
paznenenus cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBaHKUE, BbIIAPUBAHUE, TUCTUIUISIINA,
xpomaTtorpadusi), TpOBEACHUE OYHUCTKH MOBAPEHHON coyM; HAOIIOJEHUE U ONHMCAaHUE
pE3yJIbTaTOB IPOBEIACHUS OMNbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/1aHUE MOJIENEH MOJIEKY.I (IIapOCTEPIKHEBBIX).

Baxueiimme npeacraBuTes HEOPraHM4eCKux BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3zayxa. Kucimopom — 3JIeMEHT M IPOCTOE
BelecTBo. Haxoxaenue kucnopoaa B mpupoze, GU3n4ecKue U XUMUIECKHE CBOMCTBRA.
Peakiiuu ropeHust mMpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOTydyeHus KHCIOpoaa B
naboparopuu *u npombliuieHHOCTU. ™ TIpumenenue kucnopoaa. [lonstue 06 okcumax.
Kpyrosopot kucnopoaa B npupoje. *O30H — ayuioTporHas Mogu(uKkanus KUciIopoaa.

TennoBoit 3¢ ekt XuMHUIECKO peakliuy, TEPMOXUMHUYECKUE YPABHEHHUS, K30~ U
SHAOTEPMHUYECKHUE peaKUU. TOMINBO: Yrojb U METAaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
napHuKoBoro 3¢ dexra, pa3pyieHue 030HOBOTO ¢os.™

Bomopon — aneMeHT m mpoctoe BemecTBo. Haxoxzaenue Bogopona B IpUPOLE,
bu3znyueckre U XUMUYECKHE CBOMCTBA (Ha MpUMEPE B3aUMOJICUCTBUS C HEMETAIUIAaMU U
OKCHJIaMH METAJUIOB), IPUMEHEHHE, *crocoObl momydeHus.* TloHsTHe 0 KucIoTax u
COJISIX.

KonuuectBo BemectBa. Monb. MomsipHasg macca. 3akoH ABoraapo. MoJsipHbId
00BEM ra3oB. Pacuersl no xumudeckoit hopmyiie. PacueTs MaccoBOM J101M XUMUUYECKOTO
AJIEMEHTA B COEIMHEHUH, KOJMYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJISIPHOTO o0bema
ra3oB. Pacu€rbl N0 XUMHUYECKUM YPABHEHUSIM.

*®usuyeckue cBoricTBa Boabl.™ Boxa. Ee cocra, crpoenue u monekyinbl. *Bona
Kak pactBopuTenb.* PactBophl. *IloHsTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. Ilonarue pacTBopuMOCTH BemiecTB B Boje.* Pacuer maccoBodt jonu
BEUIECTBA B pacTBOpe (IpOLEHTHAas KOHIeHTpauus). MaccoBas a0 BelIeCTBa B
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pacTBope. *XuMHUECKHEe CBOMCTBA BOABI (PA3IOkKEHUE, PEAKIUU C HATPUEM, OKCHJIOM
KaJblusi, okcuaoMm cepol (IV) peaknuu ¢ MeTtaiamMu, KUCIOTHBIMA U OCHOBHBIMU
okcuaamu). [lousarue 06 ocHoBaHusX. Poib pacTBOpOB B MPUPOIE U B )KU3HU YEIIOBEKA.
Kpyrosopot Boabl B mpupone.* 3arpsisHeHUE NPUPOAHBIX BOJA. OXpaHa W OUYMCTKA
MPUPOHBIX BOJI.

Baxueimue KJIACCbl ~ HEOPraHWYECKUX  COCIMHCHUU. Knaccudukarus
HEOpPraHuvecKkux coeauHeHuid. OKcuapl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHbie, HecoreoOpa3yonue - Ha npuMmepe okcuaa yriaeponaa (1) u
okcuaa azota (1)), Homenknarypa.* *[lonydenne™® m XuMHUUECKHE CBONMCTBA OKCHJIOB
(B3auMozIeicTBUE C BOJOHM, KuciaoTamu, meiaouamu). OcHoBanus. Knaccudukanms
OCHOBAaHMM: WIEIOYA U HEPACTBOPUMBIE OCHOBaHUA. HomeHkIaTypa OCHOBaHHUI.
du3nyeckie M XUMHUYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJEMCTBHE C OKCHAAMHU
HEMETAJJIOB, KUCJIOTaMH, cosiMK). *[lonyuenne ocHoBaHUM. ™

Kucnotsl: cocraB, kinaccudukaiys, HOMEHKIATypa, GU3NIECKUE U XUMUYECKUE
CBOICTBAa (B3aMMOJICMCTBUE C MeETAJJIaMU, OCHOBHBIMM OKCHJIaMH, OCHOBaHUSIMU,
COJIIMHM, Ha TIpUMEpPE COJITHOM M CEpHOM KHUCJIOT), *crmocoObl monydeHus.™ Psg
aktuBHoctn MetamioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa COJIEH,
*crocoObl MOTyYeHU™, B3aUMOJICUCTBHE COJICH ¢ METaUTaMH, KUCIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHECHHUE.

[TonsiTe 00 amdOTEpHBIX THUIAPOKCUIAX (HA MPUMEpPE ITUHKA U *aTrOMUHUA™):
*XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTAaMU U IIEI0YaMHu, pa3iokeHue npu
HarpeBaHuM) U MOJIydeHue.™

['eHeTnueckass CBsI3b  MEXKIY KJacCaMM  HEOPTraHWYECKUX  COCAMHEHUM.
['eHeTHUeCKUE PAIBI.

XHUMHUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPEIEIIECHUE COJEPKaHUSI KUCIOpOAa
B BO3/IyX€; MOJYYCHUE U U3YyUYCHHE CBOMCTB KHUCJIOPO/Ia; HAOII0ICHUE B3aUMOJICUCTBUS
BEILECTB C KUCJIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUS U MPEKpaleHUs TopeHus (Moxkapa);
O3HaKOMJICHHE ¢ 00pa3IaMi OKCHUJIOB U OMKUCAHUE X CBOMCTB; MOJYYCHUE U U3yUCHHE
CBOICTB BOJIOpoJia (TopeHue); HaOmoAeHne 00pasioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
WCCIIeIOBAaHNE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJEH PACTBOPEHHOTO
BEIIECTBA; B3aMMOJIEUCTBUE BOJABI C METaJlaMu (HAaTPUEM M KaibleM) (BO3MOXKHO
UCIIO0JIb30BAHUE BHUACOMATEPHUATIOB); OIPEJECICHUE PACTBOPOB KHUCIOT U IIEJIOYe ¢
MOMOIIbI0  MHJIMKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX  BEIECTB
pa3IUYHBIX KJIACCOB; HAOJIOJCHUE HW3MEHEHUS] OKPACKHM HWHJIMKATOPOB B PACTBOPAX
KHUCJIOT U IeJIoue; n3ydeHue Bzaumojercteus okcuaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT C METAJUIaMU, PEAKLNil HEUTpaIN3alUN; MOJTyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO MeETajlla JIPYTMUM U3 PAacTBOpa COJIM; PEIICHUE
AKCHEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxHelmme Kiaccbl HEOPraHUYECKHUX
COCIUHECHUIN».

[Tepuoanueckuit 3akoH U llepuoanyeckas cucteMa XUMHUYECKHUX SJIEMEHTOB
. . MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBs3b. OKUCIUTENBHO-
BOCCTaHOBUTEJILHBIC PEAKIIUH.



[lepBbie MOMBITKYU KJIacCU(PUKAIIMKA XUMHYECKUX 3JIeMeHTOB. [loHsATHE O Tpymax
CXOJHBIX D3JIEMEHTOB (LIEJIOYHBIE M IIEJOYHO3EMEIbHBIE METaUIbl, T[aJOrEHbI,
WHEPTHBIC Ta3bl). *DIeMEHThI, KOTOpble O00pa3yroT amM@OTEpHbIE OKCHABI U
TUAPOKCUIBL ™

[lepuonnuecknit 3akoH. I[lepuoguueckas cucreMa XUMHYECKUX SJIEMEHTOB
. . MeHnneneesa. Kopotkonepuoanas u * IIMHHOTIEpHOIHAS * dbopmbl
[lepnonnueckon cucrembl xumudeckux 3yeMeHToB /. M. MenaeneeBa. Ilepuonsl u
rpynnbl. DU3NYECKUN CMBICI MOPSAJKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIIbI
DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sifep. *M3otonbl.* Dnexrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUUECKUX dJIeMeHTOB [lepuoanueckoit
cucrembl /J[. 1. Menneneea. XapakTepuCTUKa XHMHUYECKOTO 3JJIEMEHTa II0 €ro
nonoxkeHuto B Ilepuonnueckon cucreme J[. 1. Mennaeneena.

*3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB AJIEMEHTOB MAJIBIX MEPHOJOB M TJIABHBIX
NOATPYNN, B 3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOr0) HoOMepa 3HadYeHUe
[lepnonnueckoro 3akoHa U IlepruoanyUecKol CHUCTEMBl XUMUYECKHX 3JIEMEHTOB IS
pa3BuTHA HaykH U npakTuku. J[. 1. MenaeneeB — yu€HbIN U ITpaKJaHUuH. ™

Xumuueckass cBa3b. KoBajieHTHass (moyisipHasl YW HENOJSIpHAsi)  CBA3b.
*NEeKTPOOTPUIIATEIBHOCTh AaTOMOB XUMHUECKHUX 3JeMEHTOB.* VOHHAs CBSI3b.

Crenenp okucieHuss. OKHCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKHUCINUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN OKCIEPUMEHT: H3ydeHUEe OO0pas3loB BEIIECTB METAUIOB U
HEMETAJJIOB; B3aMMOJECHCTBUE THIPOKCUJA LIMHKA C PACTBOPAMH KHCIIOT W ILIEJIOYEH;
ITPOBEJICHUE OIIBITOB, UUTKOCTPUPYIOIIUX ITPUMEPBI OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaxiuii (ropeHue, peakiiuy pa3JIoKEeHHs, COSTUHEHU ).

MexnpeaMeTHble CBA3U

Peanu3anuss MEXIpeIMETHBIX CBS3¢H IMpM HW3YYCHHH XHMHH B 8 Kjacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOMIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH,
TaK W TOHSATHHU, SBIIIOMIUXCS CHCTEMHBIMHU ISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO -
HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC ITOHATHUS: HAyYHBIH (paKT, THUIIOTE3a, TEOPHS,
3aKOH, aHaJIN3, CUHTE3, KIacCu(HUKaIus, TePUOTUIHOCTD, HAOIOACHHE, SKCIICPHUMEHT,
MOJICJTUPOBAHKE, H3MEPECHHE, MOJICIIb, SIBIICHHC.

dwusuka: MaTepus, aToM, JJICKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIUJ, H30TOIIHI,
pPalMOaKTUBHOCTb, MOJICKYJIa, JJICKTPUYCCKUH 3apsj], BEMIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHHE BEINECTBA, Ta3, (PM3MUECKHe BEIMYMHBI, SAMHHIIBI H3MEPEHUS,
KOCMOC, TUTaHeThI, 3BE3/1b1, COJTHIIC.

buonorus: horocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOJIBI, TOJC3HBIC
WCKOIMaeMBble, TOIUIMBO, BOJHBIC PECYPCHI.
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COAEPXAHUE OBYYEHUA B 9 KIIACCE

BemiecTBo 1 XuMu4ecKkas peakius

[lepuonuueckuii 3akoH. Ilepmoamueckass cucTeEMa XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KaJIMs, KAJIbLUA U UX COCAUHCHUHA B
COOTBETCTBUM C IOJIOKEHUEM 3JIEMEHTOB B Ileproguueckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CtpoeHne BelecTBa: BHUAbl XUMHYECKOW CBA3U. [HWMNBI KPUCTALIMYECKHUX
peméToK, *3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUTA KPUCTATUTMUECKON PEIIETKN U BUA
XUMHUYECKOU CBSA3U.™

Krnaccudukarus 1 HOMEHKIATypa HEOPraHUIECKUX BEIIESCTB (MEXIyHApOIHAS U
TpUBHUAJIbHAS). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCTMHEHNN, TEHETUYECKAsl CBS3b HEOPraHUUECKUX BELIECTB.

Knaccudukarnus XxuMudecKuX peakiuil o pa3IMdHbIM MPU3HAKaM (TI0 YHUCIY |
COCTaBY y4YacCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3P (HEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHHS XUMHUYECKHX OJJIEMEHTOB, *M0 OOpaTUMOCTH, IO Y4YacTHUIO
Karanu3aTopa).* Dk30- W JHIOTECPMHYECKHE peakiuu. *TepMOXHMHYECKHE
ypaBHEHHUS. ™

*[losiTHE O CKOPOCTH XMMHYEeCKOW peakiuu. [lonstre 00 o00paTUMBIX H
HEOOpAaTUMBIX XUMUUYECKUX peakiusx. [loHATHE O TOMOT€HHBIX U Te€TEPOTr€HHBIX
peakusix. [lonsiTue o xuMmuueckom paBHOBecHU. CMeENIeHnEe XUMUUECKOTO PABHOBECHSL.
®dakTophl, BIUIIONME HA CKOPOCTh XUMHUYECKON PEAKLMH U MOJOKEHUE XUMUYECKOIO
paBHOBECHS. ™

OKUCIUTENBHO-BOCCTAaHOBUTEILHbBIE peakuuu, AJIIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBLHOU peakiuu. COCTAaBIICHUE YPABHEHUN OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINI C UCIOJIb30BAHUEM METOJIA 3JIEKTPOHHOr0 OanaHca.

Teopust 3AEKTPONTUTUUECKON TUCCOUUALMU. DIEKTPOJUTUYECKAsT JTHCCOLMAIIUSL.
DNEKTPOIUThl W HEINEKTPoJuThl. KarvoHbl, aHMOHBI. *MexaHu3M JUCCOLMAIUU
BEIIECTB C pANIMUYHBIMU BUAAMU XUMUYECKOM CBsi3u. [loHsATHE O cCTeneHu
nuccoruaii.* CUiIbHbIE U Ca0ble AIEKTPOTIUTHI.

Peakiiuu nonHoro oomeHa. Y cClioBUSI MPOTEKAaHUs PEaKIMi MOHHOro oOMeHa 0
KoHIA. [lonHbIE ¥ COKpallEHHBIE NOHHBIE YPABHEHUS PEaKUMNd. XMMUYECKHE CBOWCTBA
KHCJIOT, OCHOBaHWWA M COJIEd B CBET€ MPEACTAaBICHUNA 00 3JIEKTPOIUTHYECKOU
nucconuann. Cpena pactBopa. KauecTBEHHbIE peakUMd Ha KaTUOHBI U AHUOHBI:
XJopua-, OpoMua-, HOAUA-, cyibdaT-, KapOoHaAT-, cuiIMKaT-, (ocdar- aHUOHBI;
TUIPOKCU-MOHBI; KAaTUOHBI AMMOHMSI, MarHusi, KajibIlUs, aJlOMUHUA, Kene3a (2+) u
(3+), Mmeau (2+), muHKa, MPUCYTCTBYIOUTUE B BOAHBIX PACTBOPAX.

XHUMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMH KpPUCTAUIMYECKUX
PEMIETOK HEOPTraHMYECKUX BEIECTB — METAIOB U HeMeTaioB (rpadura u anMasa),
CIIOKHBIX BEIIECTB (XJOpUJa HATpHs); HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peaKIuu OT BO3ACUCTBUSL Ppa3MyHbIX (AKTOPOB; HCCIEIOBaHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOLECCA TUCCOLMALIMNA KHUCIIOT, LIEJIOUel U
cojeil  (BO3MOXKHO  HCIOJIb30BAHME  BHUJIEOMATEPUANIOB); IPOBEJICEHUE  OMBITOB,
WUTFOCTPUPYIOLIMX TPHU3HAKU MPOTEKAHMsI pPeakiuii MOHHOro oOMeHa (oOpa3oBaHME
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oCaJKa, BBIACJIICHUC TI'a3a, o6pa:3013aHI/Ie BOI[BI); OIIBITOB, WUJUIFOCTPHUPYIOHIHUX IIPHUMCPHBI
OKHCIIHNTCIIbHO-BOCCTAaHOBHUTCIBbHBIX peaKuHﬁ (FOpeHI/Ie, p€akunn  PasjIOKCHUS,
COGI[I/IHGHI/ISI); PAaCIIO3HABAHNC HCOPraHMYCCKHUX BCHICCTB C IMOMOIIBIO KAa4YCCTBCHHBIX
peaKHI/Iﬁ Ha MOHBI;, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/1a4.

Hemeramnsl 1 ux coenMHEHUS

O6miass  xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — rajoreHoB. XMMHYECKHUE CBOMCTBA Ha MpUMEpe XJopa (B3auMOAECHCTBHUE C
MeTaJUlaMH, HeMeTaJUtlaMh —  BOJOPOJIOM W  KHCJIOPOJOM,  *rienodamu’™).
XmopoBojioposi. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, *mosiydeHue™, nmpuMeHeHue.
*JleficTBUE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHU3M 4esoBeKa.® BaxHelme XJIopuabl u
UX HAXOXKJIEHUE B MIPUPOJIE.

OObmas xapaktepuctuka 3neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPOJa U Cepbl. XapaKTEPHbIE CTEIIEHH OKHCIICHHUS.

CrpoeHue M (pU3MUECKHE CBOWMCTBA MPOCTBHIX BEIIECTB — KHUCJIOPOJAa U CEPHI.
AnnmoTponHble MOAM(PHUKAIMU KHUCIOpOAa M cepbl. XUMHYECKHE CBOWCTBA CEphI
(B3auMozpeiicTBue *c HeMeTraimlaMu® — BOJOPOJOM M KHUCIOPOAOM, METAJUIAMHM,
*KOHUEHTPUPOBAHHBIMU A30THOM M cepHOM KucioTamu).* CepoBOAOPOJ: CTPOCHHE,
(bu3nUecKe U XUMHUYECKUE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIBHBIE CBOWMCTBA).
Oxcupl cepbl Kak NPeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIoTa: (PU3NYECKue
U XUMHUYecKue cBoicTBa (obmme u crneuudpuyeckue). Coau CEpHOM KHUCIOTHI,
KaueCTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XuMUYECKHE PEaKLUH,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CIOco0a TMONY4YEeHUsSI CEPHOM KHUCIOTHI *
Haxoxnenue cepel u €€ coennHeHn B npupoje. [Ipumenenue cepbl U €€ COeAUHEHUH B
ObITYy U B MPOMBIINUIIEHHOCTH. *XWMHUUYECKOE 3arpsi3HEHHE OKpYKAroIel Cpelbl
COCAMHEHUSIMH Cephl (KUCIOTHBIE T0XK/IU, 3arpsA3HEHUE BO31yXa U BOJIOEMOB), CLIOCOObI
€ro mpeaoTBpaIieHus. *

OOmast xapakTepucThka »3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB a3oTa u Gocdopa, XxapaKTEPHBIEC CTETIEHN OKUCIICHHUS.

A3OT, pacrnpocTpaHeHHe B Mpupoae, (U3NUECKHE M XUMUYECKHE CBOMCTBa
(B3auMoOZEICTBME C METaUIaMM M HEMEeTallaMU - KHUCJIOPOJOM U  BOJIOPOIOM).
Kpyrosopor a3zora B mnpupoge. AmMMuak: (PU3NYECKHE U XUMHYECKHE CBOWCTBA
(OKHCIIeHHWEe, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOpa), *MojydeHue™ u mpuUMEHEHHE.
Comu aMMOHHS: cocTaB, (u3MUecKMe H XUMUYECKHE CBOWCTBA (passioKeHHE,
B3aMMOJICHCTBAE CO LIENOYamMu), NpuMeHeHue. KadecTBeHHass peakuus Ha HOHBI
aMMOHHUA. A30THasi KHUCJIOTa, €€ (U3MYEeCKMe M XUMHUYECKHE CBoiicTBa (oOmme u
cnenquduueckue), *nomydenue.® HurpaTel (pazinokeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHe HUTPATOB M COJIEM aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YIAOOPEHUM.
*XuMudeckoe 3arps3HEHHE OKpYXKaroulell cpeibl COEIMHEHUSMU a30Ta (KUCIIOTHBIE
JIOXKJIM, 3arpsI3HEHHE BO3/yXa, MOYBLI U BOJOEMOB). *

®ochop, *amnmorponHsie monudukanuu docdopa,* puzndeckue U XUMHUUYECKHE
CBOMCTBA (B3aMMOJICUCTBUE C METAUIAMH, HEMETaUlaMH, *KOHIIECHTPUPOBAHHBIMU
a30THOM | cepHoil kucioramu).* Oxcun docdopa (V), oprodocdopHas kuciorTa:
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dbusznueckue M XUMUYECKHE CBOMCTBa, *monydenue.®* *[loHsiTHe O MHHEpAIbHBIX
ynoOpeHusx: HUTpatbl U Qocdarebl. [loHATHE O KOMIUIEKCHBIX yAoOpeHusx.* OoOmias
xapakTepuctuka 35neMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB yIJIepoJa U
KpeMHHsl. BaneHTHOCTP M XapaKTEpHBIE CTEIEHH OKUCJICHHUS aTOMOB Yriepoaa M
KpeMHud. PacnpocTpanenue yriepoja B IPUPOIE, XapaKTEPHbIE CTENEHU OKUCICHHUS.

VYrnepon, amnorponHsie Monudukanuu (rpadut, anmas), ¢GuU3MUECKHE U
XUMUYECKHE CBOMCTBA TMPOCTBIX BEIIECTB (B3aMMOJEHCTBHE C  MeETaJlJIaMH,
HEMETaJUTaMH, *KOHIIEHTPUPOBAHHBIMHU a30THOW M CEPHOHM KHCIoTaMu)*. AncopOrus.
Kpyrosopor yraepona B mpupone. OKcuIbl yriepoja, ux (pU3nYeckue U XUMHUUECKUe
CBOMCTBA, IIOJIyYEHHE U IIPUMEHEHHWE, JICMCTBUE HA  OpPraHu3M  4YeJoBeKa.
*DJKoNoruyeckre MpooOsieMbl, CBsA3aHHblE C oOkcujaoM yriepoaa(lV); rumotesa
rJ1I00aTFHOTO TMOTEIUICHHST KJIMMAaTa; MapHUKOBBIA 3P ¢ekT.* YronpHas KucioTa U e€
CONMM, HUX (U3NYECKHMe U XUMUYECKHE CBOMCTBA, *mojiyueHME M MpUMEHeHue.™*
KauectBennas peakuus Ha kapOoHaT-wOHBL. lcmonb3oBanue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO351CTBE.

OO6mue mpencraBiieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHUSI OPraHUYECKHUX
COCMHEHUI yriiepoja (Ha MpuUMepe MEeTaHa, TUJIEHA, 3TaHOJAa, YKCYCHOM KHUCIOTHI.
*NUx coctaB u xumuueckoe crpoeHue. Knaccuduxaruss opraHMYeCKHX BeElIECTB.™
[ToHsiTue 0 OMOJOrMYECKM BaXKHBIX BEIIECTBAaX: >KUpax, Oelkax, yrieBojax — M X
PO B KU3HM YelloBeKa. *MarepranbHOE €IMHCTBO OPraHUYECKUX M HEOPraHUYECKHX
COEIUHEHNI. *

KpemHuuii, ero ¢usmueckue © XUMHUYECKHE CBOMCTBA (Ha mMpuUMepe
B3aMMOJICHCTBUS C METaJJJaMd W HEMETaylaMH), *MoiydeHue®* H NpUMEHEHHE.
*CoenuHeHus: kpeMHus B npupoze. OOmuue npeacrasieHus o0 okcuae kpemuus(IV) u
KpeMHueBor kuciore. CHIMKaThl, GU3NIECKUE U XMMHYECKUE CBOMCTBA, TIOJIYUCHHUE U
NPUMEHEHUE B  OBITY, TMPOMBIIUICHHOCTH (B  MEIUIMHCKON, BJEKTPOHHOM,
CTPOUTENILHOW U Jp.). BaxHeliine CTPOUTENbHBIE MaTEpUAIbl: KEpaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, keNie300eToH. [Ipo6aemMbl 0€30MacHOTr0 UCIOIb30BaHUSI CTPOUTEIIBHBIX
MaTepHaioB B MOBCEAHEBHOM KU3HU. *

XHWMHUYECKUN SKCHEPUMEHT: HM3Y4EHHE OO0pa3LO0B HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEIEHUE KAUYE€CTBEHHBIX PEAKIMUA Ha XJIOPHUI-UOHBI U
HAOJIO/ICHHE TPU3HAKOB HUX TMPOTEKAHMS; OIBITHI, OTpaKawolue (QU3nyeckue u
XUMUYECKHE CBOMCTBA TajOr€HOB M MX COEIMHEHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB); O3HAKOMJIEHHE C o0pasiaMu XJOpUIOB  (TaJOT€HUOB);
O3HaKOMJIEHHE C 00pa3lamu cepbl U €€ COCOUHEHHUSIMHU (BO3MOXXHO HMCIOJIb30BAaHUE
BUJICOMATEpHAlIOB); HAOMIOZCHHE IIpolecca OOYIJIMBaHMS caxapa TIOf JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIOTHI; M3Yy4E€HUE XUMUYECKUX CBOMCTB pa30aBiIeHHON
CEpHOM KHUCIIOTHI, IPOBEICHUE KAYECTBEHHON peakluy Ha CyIb(aT-uoH U HAOII0ICHHE
npu3HaKa e€ MpoTeKaHus; O3HAKOMJICHUE ¢ (DU3MYECKUMH CBOMCTBaMH a30Ta, ¢hocdopa
U UX COeUHEHUH (BO3MOXKHO UCIOJIb30BaHNE BUICOMATEPUAIIOB), 00pa3iiaMu a30THBIX
U (pochopHBIX yAOOpEeHUH; MOJydyeHnEe aMMUaKka U U3y4eHUe ero CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (PochaT-uOH U H3YUYCHHE MPU3HAKOB MX
IPOTEKAHUs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEbIO
(BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUAJIOB); U3YUEHUE MOJEJEH KPUCTAILNTMYECKUX
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peméTok anMmasa, rpaduTa; 03HaAKOMJIEHHE C IPOIECCOM afcopOLMH pacTBOPEHHBIX
BCIICCTB AKTUBHUPOBAHHBIM YIJIEM H  YCTPOMCTBOM IMPOTHUBOra3a; IOJY4YCHUE
YIJIEKHCIJIOTO Ta3a U U3YyYEHUE €r0 CBOWCTB; INMPOBEICHUE KAYECTBCHHBIX PEAKIIMKA Ha
KapOOHAaT- U CHJIMKAT-UOHBI M M3YYEHHUE MPU3HAKOB MX MPOTEKAHMS; 03HAKOMJICHUE C
MPOAYKIIMEN CHIIMKATHON MPOMBINUIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMme «BaxHelnme HeMeTaaabl U UX COSTUHCHUS).

Mertauibl ¥ UX COEUHEHUSA

OOmiast xapakTepUCTUKa XUMHYECKHUX AJIEMEHTOB — METAJUIOB HAa OCHOBaHUU
MX  ToJIokeHuss B llepuoguueckol  cUCTeME  XMMHUYECKUX  DJIEMEHTOB
. . MenneneeBa u crpoenusi arToMoB. CTpoeHue MeTtajuioB. Meraiuimueckasi CBsi3b U
METAJUIMYECKass KPUCTAJIMYecKas pemeéTka. DIEKTPOXUMUYECKUI psAll HANPSKECHUU
MeTtamioB. Du3nyeckrue M XHMHUYECKHME CBOMCTBA METAJUIOB (B3aUMOJIEMCTBUE C
KHCIIOPOJIOM, BOAOM, KuciIoTamMu). *OO0mue crocoOsl monydeHus: metamioB. [loHsTre
0 KOPPO3WH METAJNIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOppo3uu. CriaBbl (CTalb,
Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U UX TPUMEHEHUE B OBITY U TPOMBILIJICHHOCTH. ™

[Ilenounble MeTamwibpl: MOJOXKEHWE B lleproanyueckor CHCTEME XUMHYECKUX
anementoB [J[. WM. MenneneeBa; crpoeHue aromoB.  Haxoxzaenue B mnpupoze.
dusnueckre W XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpuss U Kanus). OKCUIbl U
TUJIPOKCHUABI HATPUSA U Kalvsl. [[puMeHeHre MEeI0YHBIX METAJIOB U UX COCTMHECHUM.

[[lenoyHo3eMeNbHBIE ~ METAJUIBI ~ MarHuii W KaJbLHIA: MOJIOKEHUE
B [lepuonnueckoii cucreMe xumudeckux 3iaeMeHToB J[. Y. MeHneneeBa; cTpoeHue ux
aTOMOB; HaxOXIeHHE B mpupone. PU3NUECKHE U XMMHUYECKUE CBOMCTBA MArHusi W
Kanplug. BakHeimme coeauHeHus: Kaublus (OKCUI, THApOKCcHI, coin). *IKEcTkocTh
BOJIBI U CITIOCOOBI €€ yCTpaHeHus.™

AnmoMuHuii: nonoxkeHrne B llepuonnyeckoil cucTeMe XHUMUYECKHX 3JIEMEHTOB
J. . MeHpneneeBa; CTpO€HME aroMa; HaxoxJaeHue B mpupone. Dusnueckue u
XUMHUUYECKHE CBOMCTBAa amOMUHMSA. AMPOTEpPHBIC CBOMCTBa OKCHJAa M THIPOKCHIA
ATFOMUHUSL.

Kenezo: mnonoxenne B llepronnyeckor CUCTEME XHMUYECKHX 3JIEMEHTOB
. . MenpneneeBa; CTpOEHME aroMa; HaxOxXAcHWe B npupoac. Duznyeckue u
XMMHUYECKHE CBOMCTBA >Keje3a (B3aMMOJIEHCTBHE C METaJUIaMH, KUCIOTaMHU U COJISIMU).
Oxcuabl, tuapokcuasl u comu sxkene3a(ll) um xenmesa(Ill): cocraB, cBoiicTBa u
*nmonydyenue.*

XUMHUYECKUN SKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMu METaJUIOB ¥ CILIABOB,
X (PU3UIECKUMH CBOMCTBAMU; U3y4EHUE PE3yJbTaTOB KOPPO3UU METAIOB (BO3MOKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHAA KaJbIUs U
HaTpusi C BOJOM (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPUATIOB); HCCIEIOBaHUE
CBOICTB JKECTKOW BOJBI; IMpOIECcCa TOPEHUs Kejne3a B KUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUCOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX PEAKIU Ha
WOHBI (MarHus, Kajublus, amroMuHus, uuHka, xenesa(ll) m xenmesa(Ill), memu(Il));
HaOJIIO/ICHHE U OINKMCAaHUE TIPOIECCOB OKPAITUBAHUSA TUIAMEHN MOHAMU HATPHsl, KAl U
KaJblusg (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPUAJIOB); MCCIEIOBaHHE aM(OTEPHBIX
CBOMCTB THIPOKCHUAA ATIOMUHUS U TUAPOKCU]IA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX
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3aJaa4 I10 TCMC «BaxxHenmuye MeTajibl M UX COCAUHCHU.

XHAMHUS ¥ OKpYKaoIas cpeaa

*HoBble MaTepuanbl U TEXHOJOTMH. BemiectBa U Marepuaibl B MOBCEIHEBHOM
KU3HM 4YeloBeKa. XHMHUS W 370pOBbe. be3omacHoe HCIOIb30BaHUE BEUIECTB U
XUMHYECKHX peakuuid B ObiTy. IlepBas mnoMomb MNpu  XUMHYECKHX OXOrax
1 oTpaBieHus1x. OCHOBBI IKOJIOIMYECKON TPAMOTHOCTH. ™

*XumMuyeckoe 3arpsi3HEHHE OKpYKarolled cpenapl (mpeaenpHas AOomycTUMas
koHteHTparnus BemiectB — [1/IK). Porns xumuu B pemieHnn 3K0JI0rH4ecKux mpodiem. ™

*[IpupoaHble HMCTOYHUKHU YIIIEBOAOPOAOB (Yrojb, MPUPOAHBIA Tra3, HEPTh),
MPOAYKTHI UX MEPEePadOTKH, UX POJIb B OBITY ¥ POMBIIIJIEHHOCTH. *

XUMUYECKUN HKCIEPUMEHT: M3Y4YeHHE 00pa3l0oB MaTepuanoB (CTEKIO, CILIaBbI
METaJIJIOB, TOJIMMEPHBIC MaTepUabl). ™

MexnpenMeTHsIe CBSI3H

Peanuzanus MeXNpeAMETHBIX CBs3€M Mpu U3ydeHUH XUMHM B 9 kiacce
OCYILECTBIISIETCST Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTHIM,
TaK W TOHSATUMN, SIBJSIIONTUXCSI CUCTEMHBIMU JIJIS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4dHbIC TOHATHS: HAy4YHBIH (aKT, THUIOTe3a, 3aKOH,
TEopHsl, aHAJIU3, CUHTE3, KJacCUPUKAIIHS, TEPUOJUIHOCTb, HAOIIOCHUE, YKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEpPEHUE, MOJENb, SIBICHUE, MAapHUKOBBIN 3(PQeKT, TEeXHOJIOTHUs,
MaTepUabI.

®duznka: mMatepusi, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJHUJ, WU30TOIIbI,
pPaMOaKTUBHOCTh, MOJICKYJIA, AJIEKTPUUECKHUM 3apsiji, MPOBOJHUKH, TOIYITPOBOTHUKH,
TUDIIEKTPUKH, (POTODIIEMEHT, BELIECTBO, TENIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTh, KPHUCTALIMYECKAs peMIETKa, CIUIaBbl, (HU3HUYECKUE
BEIMYMHBI, CAWHHIBI H3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnuize.

buonorus: ¢orocunTes, apixanwe, Owmocdepa, HSKOcHCTEMa, MHUHEPAIbHbBIE
yII00pEHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHbIE MOPOJbI, IMOJIE3HbIE
UCKOMaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarel ocBoeHUsi oOydaronumucs ¢ 3IIP yuebHoro mpemmera
«XuMus» JOHKHBI COBIAJATh C pesyibTaramu dDenepanbHON paboueld MporpaMMbl
OCHOBHOT0 00111er0 oOpa3zoBaHus. Hanbonee 3HaUUMBbIMU SIBJISIFOTCS

JINMYHOCTHBIE PE3VJIbTATDI:

JlugyHOCTHBIE  pe3yibTaThl  OCBOCHHUS  MPOrPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMUsl JIOCTUTAIOTCS B XOJie OOYYEHHUS XHMUU B €IUHCTBE Yy4eOHOU W
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BOCIIMTATEJIBHON JIESITEIIBHOCTH B COOTBETCTBUHM C TPAAULMOHHBIMH POCCUINCKHMMU
COLMOKYJIbTYPHBIMU U  JAYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU, THPUHITBIMU B
obmiecTBe TMpaBUIaMM W HOpPMaMH T[OBEACHHUS U CHOCOOCTBYIOT —Ipoleccam
CaMOIIO3HAHMsI, CAMOPA3BUTHSI U COLIMATTN3ALUN 00 YJarOIHUXCSL.

JIm4HOCTHBIE pE3YNbTATHI OTpaXaroT TOTOBHOCTh oOy4Jarommxcs
PYKOBOJCTBOBAaTbCS CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUA M pacHIMpEHHE
OTBITA JICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoTUYECKOro BOCIUTAHUS:

LEHHOCTHOI'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY MU
HAy4YHOMY HAcJeMI0, TOHHMAaHUS 3HAUYEHUS XUMHYECKOW HAyKd B IKU3HU
COBPEMEHHOI'0 00IlIeCTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW uH(pOpMaLMe o
NEPEIOBBIX JOCTHXKEHHMSIX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MHUpa U OOIIECTBA;

2) rpa’kJJaHCKOI'0 BOCIIUTAHUSL:

NPEICTAaBICHUs O COLMAIBHBIX HOPMax MW MPaBUIAX MEXIMYHOCTHBIX
OTHOLLIEHU! B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOW, Y4EOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM M IPYIMX BUIAX ACSATENBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM AESTEIHHOCTU IMPH BBHINOJHEHUU Y4EOHBIX,
IIO3HABATEIbHBIX 337a4, BBIIOJHEHHUH XUMWYECKUX OKCIEPUMEHTOB, CO3JIaHUU
Y4€OHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHMMAHHMIO U B3aUMOIIOMOIIM B MpOIECCE
TOM y4eOHOH NEeATENbHOCTH, FOTOBHOCTH OLICHUBATHh CBOE IMOBEACHHME U TOCTYIKHU
CBOMX TOBApHIIEH C MO3WLIHMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C YY4ETOM OCO3HAHUSA
MIOCJIEICTBUI ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TMO3HAHMUS:

MHPOBO33PEHUYECKUX IPEACTABICHUA O BEUIECTBE W XHMHYECKOW pPEaKLuH,
COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIIAIOIIMX OCHOBY
JUIA TIOHMMAaHMS CYHTHOCTHM HAy4YHOM KapTUHBI MHpa, MPeICTaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AUMOCBSI3X YEJIOBEKA C MPUPOIHON CpPeioH, O
PO XUMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HANpPABJICHHBIX Ha IMOJYyYEHUWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIX JIJIs1 OOBSICHEHHS HaOJII01aeMbIX IIPOLIECCOB U SIBJICHUN;

[I03HABATENbHOW, MHPOPMALMOHHOW M YUTATEIbCKON KYJIbTYPBl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHOM pabOThI ¢ Yy4eOHBIMHU TEKCTaMU, CIIPABOYHON JINTEPATYPOHd,
JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYEHHI0O M TO3HAHHIO, JIOOO03HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00pa30BaHMIO, TPOEKTHOM U MCCIIEAOBATEIBCKON ACSITETLHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4€HUS B JaJIbHEHIIIEM;

4) popmupoBaHUs KYJIbTYpPBbI 310POBbSI:

OCO3HAHMS LIEHHOCTH XU3HU, OTBETCTBEHHOIO OTHOILUEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3/10pOBBINA 00pa3 KW3HU, OCO3HAHUS MOCIEACTBUM 1 HEMPUATHUS BPEIHBIX
NpUBBIUEK (YMOTpPEOJICHHS] aJIKOroJisi, HAPKOTHUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOJIt0/IeHUsT TTpaBUil 0€30MaCHOCTH NpU OOpallleHUH C XMMUYECKUMH BEIECTBaMU B
OBITY U peaIbHON KU3HH,

5) Tpy10BOrO BOCTIMTAHUS:
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UHTEpeca K MPAaKTUYECKOMY M3YYEHMIO Mpodeccuil U TpyAa pa3iudHOro pona,
YBaXEHUE K TPYLY M pe3yibTaTaM TPYAOBOW AESTEIbHOCTH, B TOM YHUCJIE HA OCHOBE
IPUMEHEHUS] MPEAMETHBIX 3HAHUWA MO XMMHH, OCO3HAHHOTO BbIOOpa MHJMBUIYaTbHON
TPAEKTOPUM MPOAOJDKEHHUsT 00pa30BaHUSI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB W NOTPEOHOCTEH, YCHEIIHOW
npoeCCUOHANBHON JEATEIbHOCTH U Pa3BUTUS HEOOXOIHWMBIX YMEHUH, TOTOBHOCTh
aJlanTUPOBATHCS B MPOPECCUOHAILHOM CPeJIE;

6) 9KOJIOTMYECKOTO BOCIIUTAHUSI:

HKOJIOTUYECKH 1E7eCO00pa3HOr0 OTHOLIEHUS K MPUPOJE KaK MCTOUYHUKY KU3ZHU
Ha 3eMJie, OCHOBE €€ CYIlECTBOBaHMS, TIOHUMAHUS LIEHHOCTH 3[J0POBOr0 U 0€3011aCHOT0
o0pa3a >KHM3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY (HU3MYECKOMY U
NCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMs ILEHHOCTH COOJIOACHUS MpaBUJ OE€30MacHOro
NOBEJICHUS NPU pabOTe C BELECTBAMH, A TAK)KE B CUTYALUAX, YTPOKAIOUINX 30POBbIO
U KU3HU JTI0JICH;

CIOCOOHOCTH TMPUMEHSTh 3HAHMS, MOJy4aeMmble MPH H3YYCHUH XUMHH, IS
pELICHMs 3a/1a4, CBS3aHHBIX C OKPYXKArOUIEH MPUPOAHON CPEOM, MOBBIINICHHS YPOBHS
HKOJIOTMYECKOM KYJbTYpbl, OCO3HAHHS TJO0AJbHOIO XapakKTepa HKOJIOTMYECKUX
npoOJIeM U IMyTel WX PEIICHUs MOCPEACTBOM METOA0B XHUMHUH;

HKOJIOTMYECKOr0 MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATEIILHOM,
KOMMYHHUKAaTHUBHOW U COLIMAIBHON MPAKTHUKE.

METAIIPEAMETHDBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS O00Opa3oBaTEIbHOW IMPOTPaAaMMBI  T10
XUMHUHU OTPKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU MMO3HABATEIbHBIMU JICHCTBUSIMH, B TOM
quClIe:

1) Ga30BbI€ TOTUYCCKUE JCHCTBUS:

BBISIBJIATH IPHYUHBI M CJICIICTBHUS TTPOCTHIX XUMHUYCCKHX SBJICHHUIA;

OCYIIECTBJIATh CPaBHEHUE, KIACCU(PUKAIMIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHHMSIM M KPUTEPUSM JIUIS YKa3aHHBIX JIOTHYECKUX OTICPAIIHA;

CTPOUTH  JIOTHYECKOE  CYXKACHHE TOCIe  MPEIBApUTEIHLHOTO  aHAIN3a,
BKJTIOYAIOIIIEE YCTAHOBJICHUE MPUINHHO-CIICJICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHATH U MPEOOPa30BhIBATh 3HAKW M CHUMBOJIBI, MOJCTH U CXEMBI
JUTSI perieHusT y9eOHBIX M TIO3HABATEIBHBIX 33/1a4 C IIOMOIIBIO TIearora;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKHX TMPOIECCOB W  HX
TIOCJIC/ICTBUS;

2) 0a30BBIC UCCIICIOBATEIBCKUE JICHCTBUA:

C MOMOIIIBIO TIe/Iarora MPOBOJIUTh XUMUYECKUN OIBIT, HECIOKHBIA IKCIIEPUMEHT,
JUTSI YCTAHOBJICHUST OCOOEHHOCTEH 00beKTa N3YUCHHUsI, IPUIUHHO-CIICICTBEHHBIX CBS3CH
Y 3aBUCUMOCTEH OOBEKTOB MEXITY COOOI;

C TIOMOIIBIO TeJarora WId CaMOCTOSTENbHO (opMynupoBaTh OO0OOIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEISHHOTO HAOIIIOICHHUSI, OTIBITA,

3) pabota ¢ nHbopMaInei:

BBISIBJIATH JePUIIUTEI WHPOPMAITUH, JaHHBIX, HEOOXOJMMBIX IS PEIICHUS
MOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJJHOTO BHAA B APYroi (TaOJauIly B TEKCT
 1p.);

HNCKaTh HIIN OT6I/IpaTI: HH(bOpMaHI/IIO W JAaHHBIEC M3 HCTOYHHUKOB C yLIeTOM
MPEIJIOKEHHON yueOHOM 3a/1a4u U 3aJIaHHBIX KPUTEPHUEB.

OBnaneHne yHuBepcaabHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMMU:

OpPraHW30BBIBATh y4EOHOE B3aUMOJCHCTBHE B TPYyMIE (ONPEAEsaTh OOIIHe IS,
pacnpenessiTh poJiv, JOrOBapuBaThCS IPYT C APYroM U T. 1I.).

C TIOMOIIBIO TIeJIarora MM CaMOCTOSITEIbHO COCTABIISITh YCTHBIE U MHUCHMEHHBIC
TEKCTBl C HCIOJIh30BAaHUEM HJUTFOCTPATHBHBIX MAaTCPHAJIOB ISl BBICTYIUICHHUS TIEpe/T
ayIUTOPUEN;

OpPraHM30BBIBATh y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JESTEILHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIMBHUAYAJIbHO W B TPYINE: HaXOAUTh 0OIee
pelieHne W paspemath KOHGIMKTHI Ha OCHOBE COTJIACOBAaHWS TO3WIHMA W ydeTa
WHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOMIMI MPOAYKT, MIPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTD U MPOSIBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnaneHne yHUBEpPCATbHBIMU YICOHBIMU PETYISITUBHBIMU JCHCTBUSIMU .

oOHapyXxuBaTb u (QopMyaupoBaTh Y4eOHYIO TIpoOJeMy, ONpPEACNATh IIeNb
yueOHOM JIeATEeNIbHOCTH;

BJIQJIETh OCHOBAaMHU CAMOKOHTPOJISi, CaMOOLIGHKH, TPUHATUS pEIIeHUd U
OCYIIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U MO3HABATEIbHOM JI€ATEIbHOCTH;

COOTHOCHTHh CBOM JICHCTBHUS C IIAHUPYEMBIMU pPE3yJIbTaTaMU, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEeATEIbHOCTH B TMPOLIECCE JOCTHKEHHUS PEe3yibTara, OINpeAesiTh
CIOCOOBI IEHCTBUN B PaMKax MPEAJIOKCHHBIX YCIOBUN U TPEOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS] CUTYalUEN;

JIaBaTh aJICKBATHYIO OIEHKY CUTYAIlMH U TpeJjiaraTh MjiaH €€ U3MEHCHUS,

MPEIBUICTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU Y4eOHOM
3aJ1auu;

MOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TPEeOyeMbIl pe3yiabTaT
NeSITENbHOCTH, ONPEAENATh MO3UTHUBHBIE W3MEHEHUS W HampaBieHUs, TpeOyroiiue
JagbHEenIen padoThl;

OCO3HAHHO OTHOCHUTBLCSA K IPYTOMY YEJIOBEKY, €T0 MHEHHIO.

[MPEAMETHBIE PE3VYJIBTATBI

B cocTaBe npenMeTHBIX pe3yibTaToOB IO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHus,
YCTaHOBJIEHHOTO JaHHOW DenepanbHOM paboueld MPOrpaMMoi, BBIIETSIOT: HAaYYHbBIE
3HaHUS, YMEHHS M CHOCOOBI NEWUCTBUH, crenudpuyeckue s ydeOHOro mpeamera
«XUMUSD», BUABI ACATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHHWS, €r0 WHTEPIIPETALUU,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIUSX:

MPEJCTABJICHUE O 3aKOHOMEPHOCTSAX W TI03HABAEMOCTU SIBICHUN MPUPOIBI,
MOHUMaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKONM HayKd Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMUS, KOMIIOHEHTa OOIeld KyIbTyphl M MPAKTHUYECKOU
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JeSITEIbHOCTA 4YEJOBEKa B YCIOBHUSX COBPEMEHHOro OOIlEeCTBa; MOHUMAaHHUE MeECTa
XUMHUHM CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHSATHUITHOTO ammapaTa U CHUMBOJIMYECKOIO SI3bIKA XUMHUU
JUTsl cCOCTaBeHUsT (DOPMYIT HEOPraHUYECKUX BEUIECTB, YPABHECHUN XUMHUECKUX PEaKIIUn
(c omopoli Ha aNroOpuTM YYEOHBIX JEHCTBHIl); BIaJCHUE OCHOBAMU XHMHUYECKOU
HomeHknaTypsl ([IUPAC u TpuBHManbHOI) M yMEHHE HCIOIB30BaTh €€ JUIsl PEIICHUS
yueOHO-TIO3HABATENbHBIX 3a7]ad C IMOMOIIBI0 YUUTENS; YMEHUE HCIOIb30BaTh MOJIEIN
I OOBSICHEHHSI CTPOCHUS aTOMOB M MOJIGKYJI 1O QIrOpuTMy C OIOpPOM Ha
OTpEICTICHUS;

MPEACTaBJIECHUE O CUCTEME XMMUUYECKUX 3HAHUU U YMEHHE C TOMOIIBIO YUUTENs
MPUMEHSTh CHUCTEMY XMMHUYECKUX 3HAHUM JJI1 YCTAHOBJICHUSI B3aMMOCBSI3EH MEXIY
M3YyYECHHBIM MATEpUAIOM U TPHU MOJTYYEHUU HOBBIX 3HAHUM, a TaKKe B MPOIECCE
BBITIOJTHEHUSI Y4YeOHBIX 3aJaHUll W 1pu  paboTe C HCTOYHHMKAMHU XUMHYECKOU
uH(pOpMAIH, KOTOpasi BKIIOYAET:

BOKHEUIIIME XUMHUYECKUE MOHSTHS: XUMHUYECKUWU D3JIEMEHT, aroM, MOJIeKYJa,
BEIIECTBO, IMPOCTOE U CIOKHOE BELIECTBO, OJHOPOJIHAS W HEOJHOPOJIHAS CMECh,
OTHOCUTEJIbHBIC aTOMHasi U MOJEKYJSIpHasT MacChl, KOJUYECTBO BEILECTBA, MOJIb,
MOJISIPHAas Macca, MOJISIPHBIA O0BEM, OKCHJ, KHCJIOTa, OCHOBAHHWE, CONb (CpemHsif),
XUMHUYECKasi peaklMs, peakluh COCAMHEHHS, PEaKIUU pa3JOKEHUs, PEaKIUu
3aMeNIeHus, peakiuu oOMeHa, TeraoBoM A(hPEKT peakiuu, 3K30- U IHIOTCPMHUUYECKUEC
peaKkiuu, pacTBOP, MaccoBas JIOJIsI XMMHUYECKOr0 3JIEMEHTa B COCIWHEHUHU, MacCOBas
JI0JIL ¥ IPOLICHTHAs! KOHLEHTPAIKsI BEIIECTBA B pACTBOPE, SAPO aTOMa, SIEKTPUUECKUN
CJIOM aToMa, aTOMHasl OpOuTalb, paJuyC aroMa, BaJICHTHOCTb, CTENEHb OKHUCJICHWUS,
XUMHUUYECKasl CBS3b, JIEKTPOOTPUIATEIBLHOCTD, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs
CBS3b, MOHHAs CBSI3b, METAJUIMYECKAs CBS3b, KpPUCTA/UIMYECKas pelieTka (aTomHas,
WOHHAs, METaJUIMYECKas, MOJICKYJIAIpHas), WOH, KaTHUOH, AHUOH, JJICKTPOJUT U HE
ANEKTPOJIUT,  DJIEKTPOJIMTUYECKAs]  JUCCOLMAIMS, PEAKIMd HOHHOTO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE ~ PEaKIMHM, OKHUCIHUTEIb U  BOCCTAaHOBUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHHE, JJICKTPOJIM3, XMMHUUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBbIE PEAKIMH, CKOPOCTh XWMHYECKOW PEaKIUH, KaTalu3aTtop, MPeAeTbHO
nomyctumas konuentpanus ([11K), koppo3usi MeTauios, CIJIaBbl;

OCHOBOIOJIararouye 3aKOHbl XMMUU: 3aKOH COXpaHeHus Macchl, [leproguyeckuii
3akoH /[. 1. MenpeneeBa, 3aKkOH OCTOSHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOpUU XHMHUU: ATOMHO-MOJICKYJISIpHAs TEOPHs, TEOPHUS DIICKTPOIUTHYECKOU
JMCCOIMALINM, a TaK)XE MPEJICTABICHUSI O HAYYHBIX METOJIaX MO3HAHMS, B TOM YHUCIE
AKCHEPUMEHTAIBHBIX U TEOPETUUECKUX METOMAX HCCIEAOBAHUS BEIIECTB M U3Y4YCHUS
XUMHUYECKUX PEaKIIHil;

MpeACTaBICHUE O IEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX IJIEMEHTOB
(pamuyc aroma, SJIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX U CIOXHBIX BEIIECTB OT
MOJIOKEHUS BJEMEHTOB B Ilepmoanueckoil cucteMe (B MaibIX MEPUOAAX U TJIABHBIX
MOATPYNNAX) U JIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHUE OOBSACHSTH CBSI3b IMOJIOKEHUS
sanemeHta B llepuoguyeckoid CHUCTEME C YHMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB M 3apsj siapa, OOIee YUCIO AJIEKTPOHOB),
pacrpeielieHUeM SJIEKTPOHOB IO JHEPreTUYEeCKUM YPOBHSM aTOMOB NEPBBIX TpPeX
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NEPUOJIOB, KaIUs U KaJbIUs; KIACCU(PUIUPOBATh XUMUYECKHE AJIEMEHTHI ¢ OMOPOi Ha
oIpeieneHus] PU3UIECKOro CMBICTa IU(PPOBBIX JAHHBIX IEPUOANYECKON TaOIHIIBL;

YMEHHUE KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA
U XUMUYECKUE PEaKIMU C OMOpPOM Ha CXEMBbl; OIpPENESATh BAJIEHTHOCTh U CTEIEHb
OKHCIICHUS] XUMHYECKHX SJIEMEHTOB, BUJ XMUMUYECKOW CBSI3U M TUI KPUCTALTHYECKON
CTPYKTYpPBI B COEIMHEHUSX, 3apsi MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCIIOT, OCHOBAaHWIi), OKHCIWTEIb K BOCCTAHOBHUTEIh [0 QJITOPUTMY YUEOHBIX
JICHCTBUI;

YMEHHE XapaKTepu30BaTh C ONOPOM Ha CXeMy (PHU3MYECKHEe W XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, anmMas, KpeMHHI, a30T,
dbochop, cepa, XJIOp, HATpUN, KA, MarHWi, KajablUi, ATIOMUHHUH, >KEJIe30) U
CJIO’KHBIX BEILECTB, B TOM UMCJIE€ UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK, XJIOPOBOAOPO/L,
CEepPOBOJIOPO/I, OKCHIBI M TUAPOKCUABI MeTaioB | - [IA rpynm, amomunus, menu (I1),
nuHka, xxene3a (I u III), okcuasr yrnepona (I u 1IV), kpemuus (IV), azora u dochopa
(IIT u V), ceppr (IV u VI), cepuucras, cepnas, azoTucras, a3oTHas, (ocdopHas,
yrojbHas, KpeMHHUEBas! KUCJIOTa U UX COJIN); OMMCHIBATH C OMOPOI Ha TUIaH U KIIIOYEBbIE
CIIOBA; YMEHHE MIPOTHO3MPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa W CTPOCHHS IMOCIE MPEABAPUTEIILHOTO aHalu3a I0J] PYKOBOACTBOM
menarora, MPUMEHEHHE BEUIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTh
MPOTEKaHUSI XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX, BIMSHUE BELIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CPENY;

YMEHHE COCTaBIIAITh IO 0O0paslly, CXeMe, aJropuTMy Y4eOHbIX AeHCTBUN
MOJIEKYIISIpHBIC Y MIOHHBIE YPAaBHEHUS peakiuil (B TOM UMCIe peakinii HOHHOro oOMeHa
U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLUUN), WUIIOCTPUPYIOUIUX XUMHYECKUE
CBOMCTBA HM3YYEHHBIX KJIACCOB / TPYNII HEOPraHWYECKUX  BEIIECTB, a TaKXKe
MOJTBEP)KIAAIOIINX TeHETHIECKYI0 B3aUMOCBSI3b MEXKIYy HIMH,

YMEHHE BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XMMHYECKOTO SJIEMEHTa B COCTWHEHUH, MACCOBYIO JOJIO
BEIIECTBA B PAacTBOpPE, KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOPOM Ha
obmme GhopMyIibl; yMEHHE TPOBOAUTD PACUETHI O YPABHEHUSAM XUMHUYECKUX PEAKIUH U
HAXOJIUTh KOJMYECTBO BELIECTBA, 00BEM U MACCy PEareHTOB WM MPOAYKTOB PEAKIIUU C
OIopoil Ha oOpasell, AIrOPUTM YUeOHBIX ACHCTBUIA;

BJIaJICHUE OCHOBHBIMHM METOAAMH Hay4HOTO MMO3HaHUs (Ha0II0/IeHNe, U3MEPEHHE,
IKCIEPUMEHT, MOJCIUPOBAHKE) MPH HM3YYCHUU BEIIECTB M XUMHUYECKUX SBICHHH C
OMOpOIl Ha aNropuTM Y4eOHBIX NEHCTBUM; yMeHue chopMmynupoBaTh MNpoOJIeMy U
NOPEUIOKUTh TYTH €€ PEIIeHHs C TOMOINBIO TeAarora; 3HaHWE OCHOB Oe30rMmacHOU
paboTBl C XUMUYECKMMHU BEILIECTBAMHU, XUMUYECKOW NOCYI0H U JabOpaTOpHBIM
000pyI0BaHUEM;

HaJIMYUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYLIECTBICHUS CIEIYIOLINX
XUMHUYECKUX HKCIEPUMEHTOB IIOJ PYKOBOJCTBOM YYHUTENS € OOCYXJCHHEM ILIaHa
pabOTHI MJIM COCTABICHUEM TAOJIHIIBL:

U3YyYEHUE U ONMcaHue PU3NUECKUX CBOWCTB BEIECTB;

O3HAKOMJICHHE C (PU3NUYECKUMHU U XUMHUYECKUMU SIBJICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIITUE MPU3HAKH MPOTEKAHUSI XUMUIECKUX PEAKIIHIA;
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U3Yy4YeHHE CIOCOO0B pa3JieiIeHUs] CMECEil;

MOJIyYEHHE KUCIOPO/Ia U U3YYEHHUE €r0 CBOWCTB;

MOJIYYEHHE BOJOPOJIA U U3YUYECHHE €TO CBOWCTB;

MOJIYYEHHUE YTIIEKUCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB;

MOJIyYEeHHE aMMHUaKa U U3y4eHHUE €ro CBOUCTB;

IPUTOTOBJIEHUE PACTBOPOB C OINPEACICHHOM MacCOBOW JOJIEW PacTBOPEHHOIO
BELIECTBA,;

UCCIICOBAaHWE U OINKMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IMUYHBIX
KJIaCCOB;

MPUMEHEHUE HWHJUKATOPOB (JaKkMyca, METWUJIOpaHXka U QeHoidTanenHa) s
OIpe/IeNICHUsI XapaKTepa Cpeibl B paCTBOPAX KUCIOT U IIEJI0YEH;

M3YyYEHHUE B3aMMOJICMCTBUA KHUCIOT C MeETaUIlaMU, OKCHUAAaMU METAaJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMMU;

MOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJTHOI'0 METaJlJIa APYTUM U3 pacTBOPA COJIH;

uccienoBanue aM(pOTEpHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U ITUHKA;

pelIeHUuEe JKCIEPUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE — KJIACChl
HEOPraHWYECKUX COCTUHEHUIY;

pelIeHrue  SKCIEPUMEHTAIBHBIX  337a4 IO TeMe  «ODJIEKTPOJIUTHYECKAS
JIACCOITALIHSY,;

pElIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeilmme HemMeTauibl U UX
COCIUHEHUS;

pelieHue IKCIEepUMEHTAIBHBIX 3adad Mo TeMe «BaxHeilne MeTauibl U UxX
COEIUHEHUS;

XUMUYECKUE SKCIIEPUMEHTBI, MWILTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS peaKUui
MOHHOI'0 OOMEHa;

KAUEeCTBEHHBIE PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPax HOHBI:
XJopua-, Opomua-, uoaua-, cyibdar-, docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KaTUOHBI aMMOHMS, MarHus, KajibIlUs, alFOMUHUA, Kene3a (2+) u
xene3a (3+), menu (2+), IUHKA;

YMEHHE TPEACTaBIATh Pe3yJbTaThl HJKCIEpUMEHTa B (OpME BBIBOJIOB,
JTI0Ka3aTeNbCTB, IpadUKOB U TaOJIUIL U BBISBISATH SMIIUPUYECKUE 3aKOHOMEPHOCTH;

BJIQJICHHE TIpaBUJIaMU O€30MacHOT0 OOpaIlieHus! C BEMIECTBAMH, UCTIOIb3yEeMbIMU
B TIOBCEJHEBHOM JKM3HU, a TaKKe TMpaBUJAaMU TIOBEACHHUS B LEIIX COEpEeKEeHUs
3I0POBbSI W OKPYXKAIOIIEH NPUPOJHON Cpelibl; TMOHMMaHME Bpeaa (OMacHOCTH)
BO3JICUCTBUSA HA JKUBBIE OpPraHU3Mbl OIPEACICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB
YMEHBIICHHUSI U TPENOTBPALICHUS WX BPEAHOTO BO3JCHCTBUS; MOHUMAHHUE 3HAYECHUS
YKUPOB, OEJIKOB, YIJIEBOJOB /JIsi OPraHMU3Ma YeJIOBEKa;

BIIQJICHUE OCHOBAMHU XUMHUYECKOM TIpPaMOTHOCTH, BKIIIOYAIOIIEH yMEHHE
MPAaBWIbHO HCIIOJIH30BaTh M3YYCHHBIC BEIIECTBA W Marepualibl (B TOM 4YHUCIE,
MUHEpPAJIbHBIE YIOOPEeHUS, METAUIBI U CIUIaBbI, TPOIYKTHI MEPEPadOTKU MPUPOIHBIX
HMCTOYHUKOB YIJIEBOJOPOJOB (YIisi, MPUPOAHOrO Taza, HedTH) B OBITY, CEIHCKOM
XO35MCTBE, HA NPOU3BOACTBE, YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBHOTO
MCII0JIb30BaHUS U3YUYECHHBIX BEIIECTB U MAaTEPUATIOB,;
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YMEHHE YCTaHABJIMBATH CBSI3U MEXKIY pealbHO HAOIIOMaeMBIMU XUMHYECKHUMHU
SBIICHUSIMH ¥ TIPOIECCAMH, TMPOUCXOIANIUMUA B MAaKpO- W MHKPOMHUPE, OOBICHATH
OPUYUHBl MHOT000pa3usi BEIIECTB; YMEHUE HHTETPUPOBATH XUMHYECKUE 3HAHUS CO
3HAaHUSIMU JAPYTUX YIEOHBIX MPEIMETOB C TOMOIIBIO 11€/1arora;

npeAcTaBieHue o cdepax MNpodecCHoHATBLHON JIeATEIbHOCTH, CBS3aHHBIX C
XUMUEH W COBPEMEHHBIMU TEXHOJIOTHMSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSX
XUMUYECKOM HAyKW;, HaJM4We ONbITa padOThl C PasIUYHBIMH HCTOYHUKAMH
uHOpMaIMK TI0 XUMHH (HAYIHO-TIONYJIIpHAs JIMTEeparypa, CJIOBapH, CIPABOYHUKH,
WHTEPHET-PECYpPChl) C ONOpPOW HAa aJrOpuTM: YMEHHE OOBEKTHBHO OIEHUBATH
WH(OPMAITHIO O BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTHYESCKOM MPUMCHCHHH.

TpeboBaHus K TMpeIMETHBIM pe3yjibTaTaM OCBOEHHUS Y4YEOHOro mpeaMera
«XuMUs», pacnpeereHHbIe 10 TogamM 00 ydeHHUs

PesynbraTtel mo rogam QOpMYIUPYIOTCS MO TPUHLHUIY J0O0aBICHHS HOBBIX
pE3yabTAaTOB OT IoJla K IOy, YK€ HA3BaHHbIE B MNPEABIAYLIIMX IOAAX MO3ULIHAM, Kak
MPABUIIO, JIOCIIOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3yNbTaThl OYEPETHOTO roja
10 YMOJTYAHUIO BKJIKOYAIOT PE3YJIBTATHI MPEABIAYIIUX JIET).

8 KIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TIIOHSATHWA: aTOM, MOJICKYIIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPOJIHAA U
HEOJIHOPO/HAs), BAJEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas J0JsI XUMHUYECKOIO 3JIEMEHTa
B COCIMHEHWHM, MOJSIDHBIA  OOBEM, OKCHJI, KHCIOTa, OCHOBaHUE, COJIb,
*3IEeKTPOOTPULIATEIBHOCTD ™, CTCTICHb  OKHCJICHUS, XUMUYECKass  peakIus,
KJIacCU(UKAIUS PEaKIUi: pPeaKIu COCIWHCHHS, DPEaKIUU Pa3oKEHUs, PpPEaKIHH
3aMEIIEHNUs, PEaKIIUU 00OMEHA, dK30- U SHJIOTEPMHUUCCKHUE PEaKIuu; *TerioBoi rhdexT
peakuuu’™; sapo aToma, dJIEKTPOHHBINA CIOM aToma, aTOMHasi OpOUTalb, pauyc aroMma,
XUMUYECKasl CBA3b, MOJSIPHAS] U HEMOJSpHAs KOBAJICHTHAS CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOp, MAaccoBas JOJis BemecTBa (MPOICHTHAs KOHIICHTpAIus) B
pacTBoOpE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHUH (cM. 1. 1) u
MPUMEHSTh 3TH TIOHSTHS IPU OTMMCAHUH BEIIECTB M UX IIPEBPAIICHUIA;

UCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUISl COCTaBlieHHUS (QOpMYIN BEUIECTB,
MOJICKYJISIPHBIX YPAaBHCHU XUMHYECKUX PEAKIIUA, SJICKTPOHHOTO OaaHca;

OIpEEISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETICHD
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COEJUHEHHUAX C OMOPON Ha OMpeesieHHs, B TOM
Yyucle CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMNPEACTIEHHOMY KJaccy
coeuHEeHUNA 1o (opMyrnaM; BHJ XUMHUYECKOM CBS3U (KOBAJIGHTHAas W HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

UMETh TPEACTABICHUEC O CHUCTEME XHMHYECKUX 3HAHWUH, YMETh C TOMOIIBIO
YUUTENS TPUMEHSATh CHUCTEMY XUMUYECKMX 3HAHWH, Ui YCTAHOBJICHHS] B3aMMOCBSI3U
MEXIy U3y4EHHBIM MAaTEPUAIOM U MPH MOJTyYCHUH HOBBIX 3HAHUMN, a TaK)Ke MpU paboTe
C UCTOYHHKAMHU XUMHUYCCKOW wuHPopManuu. OpHEHTHPOBATHCS B TIOHATHAX M
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OlepUpoOBaTh UMM Ha 0a30BOM YPOBHE, IPUMEHSAThH IIPU BHIIIOJHEHUHN YUEOHBIX 3a/laHUI
U pEIICHUH PAcUETHBIX 337ad C OMOpPOM Ha aNrOpUTM Y4EOHBIX NEWCTBUM WU3Y4YECHHbIE
3aKOHBl M TEOPUMU: 3aKOH CoXpaHeHus Maccel, Ilepmoamyeckuit 3akon JI.1.
MenneneeBa, *3ak0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJIsIpHAs
Teopusi. COOTHOCUTH O0O3HAUYEHHsI, KOTOpble uUMerTca B Tabmuue «llepuonnueckas
cucreMa  xumudeckux  asnemeHtoB . 1. MengeneeBay ¢ 4YHCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHHSI aTOMOB XMUMHYECKUX 3JEMEHTOB (COCTaB U 3apsij sjpa,
o011ee YUCIIO0 JIEKTPOHOB U PACHPEIEIECHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh ~XUMUYECKUE DJIEMEHTBI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHUE pPeaKuu (M0 YHMCIYy U COCTAaBY YYAacTBYIOIIMX B pPEAKLMHM BEUIECTB, IO
TEMI0BOMY 3(PEKTy, M0 U3MEHEHHUIO CTENEHU OKUCICHMS] XUMHUYECKUX BJIEMEHTOB) C
OMOPOM HA CXEMBI,

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMUYECKUE CBOMCTBA  BEILECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAAs ONHMCAHUE NMPUMEPAMH MOJIEKYJISPHBIX YpaBHEHHU
COOTBETCTBYIOIINX XMMUUYECKUX PEAKLUN C ONTIOPOU HA CXEMBI;

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHSI;
BO3MOYKHOCTH ITPOTEKAaHUsI XMMHUUYECKUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHAX IOCIE
peIBApPUTEIHLHOTO 00CYKICHHUS C MEAaroroMm;

BBIYMCIAITH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO M MOJSIDHYKO MAacChl BELIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa MO (POopMylie COEIMHEHUS; MACCOBYIO JOJIIO
BEILECTBA B pacTBOpE; IIPOBOAMUTH PACUYETHI 110 YPABHEHHUIO XUMHUYECKOW DPEAKLHUU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHSTh OCHOBHBIE OIEPALMH MBICIUTEIBHON NEATEIBHOCTH — aHalu3 M
CHUHTE3, CpaBHCHHE, O0000IIEeHHe, CHCTeMaTH3alus, KiIacCU(UKAIUS, BBISBICHUE
IIPUYUHHO-CIIEICTBEHHBIX CBS3€M — I U3Y4EHHUS CBOMCTB BELIECCTB M XMMHYECKHUX
peakuuii; eCTeCTBEHHO-HAay4YHbIE€ METOJAbl MO3HAaHWUS — HaOJIOJIEHUe, HW3MEPEHHE,
MOJICTIMPOBAHHUE, 3KCIEPUMEHT *(peasbHbIi W MBICIEHHBIN)* MO PYKOBOACTBOM
Mearora;

CJIeIOBaTh MpaBUJIaM TMOJIb30BAHUSI XMMHMUYECKOW TOCyloW MW J1abopaTOpHBIM
o0OpyIOBaHMEM, a TaKKe IpaBUjiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSAMU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO U
COOMpaHUIO0 Tra3000pa3HbIX BEUIECTB (BOAOPOAAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHON MacCOBOM JTOJIEM PACTBOPEHHOIO BELIECTBA; IUIAHUPOBATH
Y IPOBOJUTH XMMUYECKHE DKCIIEPUMEHTHI 110 PAaCIO3HABAHMIO PACTBOPOB LIEIOYEU U
KHUCJIOT C TIOMOIIBI0O HWHIUKATOPOB (JakMyc, (eHondranend, METUIOpaHXK U Ap.),
MOJATBEPKAAOIINX KAa4eCTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KAaUECTBEHHBIC
peaKuy Ha UOHBI) O] PyKOBOACTBOM I€Aarora.

9 KJIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TMOHSITUN: XUMUYECKUU HIIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHMOH, aHWOH, IPOCTOE BEIIECTBO, CIOXXHOE BEIIECTRBO,
BaJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEICHb OKUCICHHS, XMMHUYECKas peakius,
XUMUYECKasi CBsI3b, *TermiaoBod ekt peakinu, Moib™*, MOJISIpHBI 00BEM, PacTBOD;
AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JICKTPOJUTHYECKAs AUCCOLMAIIUS, PEaKIIMM HOHHOTO
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oOMeHa, KaTalu3arop, *XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HeOoOpaTUMBbIE
peakiu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH, OKUCIUTEIh, BOCCTAHOBUTED,
OKHCJICHUE ¥ BOCCTAaHOBJICHHE, aJUIOTPONHsi, aM(POTEpHOCTh, XMMHYECKasi CBS3b
(KOBaJICHTHAsl, WOHHAs, METAJUIMUecKas), KpUCTaUIMYecKas pemiérka, *Koppo3us
METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKOM peakuuu™®, MpeaeabHO JOMycTUMas
kounentpanus (I1JIK) Bemecrna;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKUX TMOHATHNA (cM. T. 1) m
MIPUMEHSTH ATH TIOHATHS IPU OMMCAHWH BEIIECTB M MX IIPEBPAI[CHUIA;

WCIOJIb30BaTh 3HAKM M CHUMBOJIBI I (DUKCAIMU PE3ylIbTaTOB HAOJIOJIECHUH,
cocTaBlieHUs (POPMYIT BEIIECTB M ypaBHEHUH XUMUYECKUX PEAKIIUN, 3alMCH JTaHHBIX
ycioBui 3amad. Mcnons3oBaTh 0003HaueHus, uMmeronuecs B [lepuoauueckoit cucreme
U Ta0auIle pPacTBOPUMOCTH KHUCIOT, OCHOBAaHUW M COJIEH B BOJE ISl BBITTOJIHCHUS
3aJlaHUN.

OTIPENENATh BAJIEHTHOCTh WM CTENEHb OKHUCIICHUS XHUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa;, MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCYy COEIMHEHMM C OMOpOil Ha OmpejAesieHUs, B TOM YHCIE CTPYKTYpHUPOBAHHBIE;
BUJIbI XUMUYECKON CBS3M (KOBaJCHTHAs, HOHHAS, METAJUINYECKasi) B HEOPTaHMIECKUX
COCMHEHUAX; 3apsiji WOHA MO XUMHYECKOW (opmysie; XapakTep Cpeabl B BOIHBIX
pacTBOpax KHCIOT M IIeJouel, *TUN KPUCTAJUIMYECKOW pEemETKU KOHKPETHOTO
BelecTBa™;

packpbiBaTb  cMmbici  [lepuonnueckoro  3akona .M. Menngeneesa wu
JIEMOHCTPUPOBATh €ro IMOHUMAaHUE: *ONMHUCHIBATH W XapaKTepU30BaTh* TaOIMYHYIO
dbopmy Ilepmommueckold CHCTEMBl XHMHUYECKHX DJIEMEHTOB: pa3IW4yaTh TOHITHS
«rmaBHas moarpymnmna (A-rpynmna)» u «mobounas noarpymnna (b-rpymma)», manbie u
OOJIbIIIME TIEPUOJIBI, *COOTHOCUTL™ 0003HAUEHMUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON
Ta0JIIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHYECKUX JJICMEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIO0 SICKTPOHOB U PACIIPEICIICHUE UX TI0 AJICKTPOHHBIM
CJIOSIM); *OOBICHATH™ 0O0IIMEe 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XMMHYECKHUX
AJIEMEHTOB W WX COCIMHCHHHA B TIpeeaX MallbIX MEPHUOJIOB M TJIaBHBIX IMOATPYIIT C
y4E€TOM CTPOCHHUS UX aTOMOB;

KJacCU(UUUPOBATh XUMHUYECKHE OSJIEMEHThI; HEOPraHMYeCKHEe BEIIeCTBa;
XUMHUYECKHE peakiuu (10 YHUCIy U COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerIoBoMY 3G GeKTy, 0 U3MEHEHHUIO CTEMEeHEH OKUCICHUS XUMUYECKUX DJIEMEHTOB) C
OIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOMINE U CTICIU(PUICCKNE XUMHUIECKHE CBOWCTBA
BEIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIAs OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C OMOPOI HA CXEMBI;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUUECKOM TUCCOIMALUM KHUCIOT, LIEJIoued U
COJICH; TIOJMHBIE M COKpAIIEHHbIC YPaBHEHHUS pEaKIMid MOHHOTO OOMEHa; ypaBHEHUS
peaxiuii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKy BEIIeCTBAMU
Pa3IUYHBIX KJIACCOB,;

pacKpbIBaTh CYLTHOCTb OKHCJIUTETLHO-BOCCTAHOBUTEIBHBIX peaxiuin
MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca TUX PEaKITUi;

MIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS;
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BO3MOYKHOCTH TIPOTE€KaHUs XHWMHUYECKHX IIPEBPALICHUN TIOCIE MPEIBAPUTEIHHOTO
00CYXJCHUS C MEeIaroroM;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEILIECTB;
MAacCCOBYIO JIOJII0 XMMHUUYECKOT'O AJIEMEHTa MO (opMysie COSAMHEHUS; MaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPaBHEHUIO XUMHUYECKOW DPEAKIUH C
OIOpPOU Ha aJIrOPUTM;

CJIeIOBaTh TMpaBUJIaM IOJIb30BAHUSI XMMHMYECKOW TNOCYyIOM M JabopaTopHBIM
00OpyJIOBaHHEM, a TAaKXKE MpaBWJIaM OOpAICHHS C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB MO MOTYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (AaMMHaKa U YTIJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIUM, TOATBEPXKIAIOIINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI- OpOMHUI-, HOAWI-, KapOOHAT-,
dochar-, cunukar-, cynabdar-, TUIPOKCUI-UOHBI, KATHUOHBI AMMOHHUS M HOHBI
M3YYEHHBIX META/VIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAllMM MBICIUTEIBHON [EATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O000O0IIEHUE, CHCTEeMaTU3allUI0, BBIABICHUE  MPUYUHHO-
CJIEJCTBCHHBIX CBA3€d — I W3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIUU;
€CTECTBEHHO-HAYYHbIC METO/Ibl MMO3HAHUS — HAOJII0/IEHNE, U3MEPEHHE, MOJIEIUPOBAHHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBI ).
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TEMATHUYECKOE ITNTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHUE M KOJTMYECTBO YACOB, OTBOJAMMBIX HA OCBOCHHUE KaXJAOW TEMbI y4eOHOr0 nmpeamMeTa « XUMUs)
denepanbHON aAaNTHPOBAHHOW OCHOBHON 00pa30BaTENBLHON MPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMsS OOYYAIOIIMXCS C
3aJIEP’KKOM TCUXUYECKOTO PAa3BUTHA, B LIETIOM COBMAJAIOT C COOTBETCTBYIOMIMM paszzaenom denepanbHOi pabodeil mporpaMmsl
yuyeOHOro mnpenMera «XUMHs» OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOrO 001iero oOpa3oBanus. Ilpu »Tom
Opranuzaiiysi BIpaBe caMa BHOCUTb MU3MEHEHHUS B COACp)KaHHE M pachperesieHne yueOHOro Marepuania mo rojam oOydeHus, B
MOCJIEI0OBATENIbHOCTh M3YYEHHUS TEM M KOJMYECTBO YAaCOB HAa OCBOCHHE Ka)JOH TEMBbI, OMpeNeJeHUe OpPraHu3allOHHBIX (HopM
oOydyeHuss U T.. OOOCHOBAaHHOCTH JIAHHBIX M3MEHEHUH OIpejensieTcs BbIOpaHHBIM 00pa3oBareiabHOM opranuzanued YMK,
UHANBUAYATBHBIMA TICUXO(U3HMUECKUMHU OCOOCHHOCTSIMU KOHKPETHBIX oOydaromuxcsi ¢ 3IIP, crenmeHbl0 OCBOCHHOCTH HMHU
y4€0HBIX TEM, PEKOMEHIALUSIMU 10 0OTOOPY M ajanTaluy y4eOHOro Marepualia 1o XMMuH, MpeicTaBieHHbIMU B [loscHUTENBHOM
3aIlACKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOTO IJIaHUPOBaHMs Juisl oOydarommiics ¢ 3[1P: mepBbIi npeanonaraer
OCBOEHUE ITPOrpaMMbl B MUHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacce.

1-ii BapHaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbie TeMbl, OCHOBHOE coaep)KaHue OCHOBHbIe BUAbI AeATe/IbHOCTU
pacKpbiBalowWwme AaHHbINM pasaen obyuatowmxca

nporpammbl,
M KO/IMYEeCTBO YacoB,
OTBOAMMOE Ha UX U3yyeHue

Pasnen 1.Ilepsonauanbubie xamuueckue mousiTusi (20 1)
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Tema 1. XuMHsA — BaKHas
06/1aCTh €CTeCTBO3HAHMA U
NPaKTU4YeCKOH AeATe/bHOCTH
YyeJyi0BeKa

(54)

[IpeameT xuMun.* Posib XUMUH B )KU3HU YesioBeKa. XHUMHUS B
cucTeMe HayK. MeTo/ibl T0O3HAHHUS B XUMHUU.*

Tena u BemecTBa. Pu3nyeckre CBONCTBA BellleCTB. ArperaTHoe
cocTosiHMe BellecTB. YUCThIe BeljecTBa U cMecH. Crioco6bl
paspeneHus cMeced. Pusnyeckre U XUMUYeCKHe IBJIEHUS.
[Ipu3Haky U yci0BUA IPOTEKAHUA XUMHUYECKUX PeaKIui.
3HAKOMCTBO C IpaBUJIaMU 6€30MacHOCTH U MPUEMaMH paboTHI B
XUMUYECKOH J1TabopaToOpHH.

JleMOHCTpauu

1. JlJabopaTopHOe 060py/I0BaHUE.

2. Paznin4Hble BU/IbI XMMHUYECKOH NOCY ABI.

3. O6pasiibl BelecTB.

4. Croco6rl pasgenenus cMeceit (unbTpoBaHMe, BbINapUBaHHUE,
JUCTUIISALUSA, XpoMaTorpadus).

JlaGopaTOpHble U NPpaKTU4YeCKHe PaGoThI

Jla6opamopHble onbimbol:

OnucaHue pU3NYECKUX CBOMCTB BEIECTB.

PasgeneHue cMecH ¢ MOMOIIBIO MarHUTA.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHHNE U IPUEMBI PaGOTHI C HUM.
[IpaBu/ia 6e3onacHON paboThbl B XUMHUYECKOH JIaGOpaTOPHUH.
Ne 2. OuncTKa 3arpA3HeHHOM NOBapeHHo M conm
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PackpbIBaTh CMbIC/T U3y4YaeMbIX MOHSATUH C TOMOLIbIO NeJjarora.

PackpbIBaThb poJib XUMHUH B IPUPOJIe U KU3HHU YeJIOBEKA, €€ CBS3b C APYTUMU
HayKaMH.

PassnyaTh YUCThIe BellecTBa U CMECH; OJJHOPOJHbIE U HEOJHOPO/IHbIE CMeCH;

Passinyath Gpu3MUecKHe U XUMUYECKHe SBJIEHUs C OIIOPOH Ha Onpe/eseHHsl.

OnpefenaTh NPU3HAKU XMMUYECKUX peaKL[Ui U YCJIOBUS UX TPOTEKAHUSI.

CnenoBaTh NpaBUJIaM 0JIb30BaHUA XMMHUYECKOH MOCY10H U J1abopaTOPHBIM
060py/l0BaHHEM, a TAK)Ke IPaBUJIaM 06pallleHUs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUHM C MHCTPYKLHAMH I10 BBINOJTHEHHUIO MPAKTUYECKUX PAbOT MO/,
KOHTpOJIEM Te/iarora.

[11aHUPOBATb U TPOBOAUTH XUMHUYECKUH 3KCIIEPUMEHT 110 U3yYEHHUIO U
OnMcaHUI0 GU3NYECKHX CBOMCTB BellecTB, COcO60B pas/e/eHus cMecei
BeLeCTB M0/, PyKOBOACTBOM IeZiarora ¢ o6Cy>kZieH1ueM IJ1aHa paboThl.

Hcnosb30BaTh NPU BBINOJHEHWH Y4e6HbIX 33JaHUH U B Ipoliecce
UCCJIeIOBATENbCKOH J1eATeIbHOCTH HAYYHO-TIONYISPHYIO JTUTEPATY Py
XHUMMYECKOT0 COJlep’KaHusl, CIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa noz
PYKOBOJCTBOM I€Jarora.

BbicTpanBaTh pa3BEépHyTbhle IMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
MHGOpPMaLHI0 U3 yYeOHMKA U CIPABOYHbBIX MaTepHaJIOB, FPaMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATHUIHBIN annapaTt Kypca XUMHU



Tema 2. BemecTBa
U XMMHYeCKHue peakiuu
(154)

ATOMBI 1 MOJIeKyJIbl. XUMUY€eCKHe 3JIeMeHThl. 3HaKU (CUMBOJIBI)
XUMUUECKUX 3J1eMeHTOB. [IpocTble U c10XHbIe BelecTBa.
ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckast popmysia. BasleHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKO0H MOCTOSIHCTBA COCTAaBa BelllecTB.*
OTHOCUTeNbHAsA aTOMHas Macca. OTHOCUTe/IbHAs MOJIeKYJIsIpHast
Macca. MaccoBasi J10J1s1 XHMUY€ECKOT'0 3JIeMEHTA B COEIUHEHHH.
dusnyeckre U XUMUYECKUE sIBJAeHUs. XUMUUecKasi peaKlusl.
[IpU3HaKK U yCJI0BUSA MPOTEKAHUS XUMUYECKUX PeaKITHH.
XuMHyecKre ypaBHEHHUs.

Tumbl XUMUYeCKUX peakuit (coeAUHEHU ], pa3JI0KEeHHS,
3aMellleHHs], 0OMeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

*M. B. JIoMOHOCOB — y4éHbIH-3HIIMKJIONEAUCT.*

[emoHcTpauum

dusnyeckue siBJieHUs (pacTUpaHUe caxapa B CTYIKe, KUIIEHUE U
KOH/IeHCALlMsI BOABI U T. [1.).

XuMuyeckue siBjeHus (ropeHue CBe4H, pasioxKeHHe caxapa,
B3aUMOJZENCTBUE CEPHON KUCJIOTHI C XJIOPUAOM Gapus,
passioxkeHue ruapokcuga menu(Il), B3aumogeiicTBue xeesa c
cepoH, B3auMo/ieicTBHe xKeJsie3a ¢ pacTBopoM cosu megu(11)).
OmBbIT, MJJIIOCTPUPYIOLIUH 3aKOH COXpaHEHHsT MacChl.

Na6opatopHble U NpaKkTUYecKue paboTbl

JlabopaTopHbI€e ONBITHI:

[IpuMeps! PpU3NUECKUX ABJEHUH (MJ1aBJIeHHE BOCKa, TassHUE
JIbAA).

[IpyMepbl XUMUYECKUX IBJIEHUH (IpOKaJTMBaHUEe MeJHOU
NPOBOJIOKH, B3aUMO/ielicTBHE MeJia C KUCJIOTOH).

Moge/i1 aTOMOB U MOJIEKY.T

Mpaktnyeckaa pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMNYECKUX
peakuum

Boruncinenusn

— OTHOCHUTEJIbHOU MOJIEKYJISIPHON Macchl BELIECTB;

— MAaccoBOH JJ0JIM XMMHUYeCKOro 3JleMeHTa 1o popmyie
COeJMHEHHUSL.

[IprMeHSTb ecTeCTBEHHO-HAy4YHble MeTO/ibl I03HAHUSA (B TOM YHCIe
HabJI0/leHue, MOZleJINPOBaHHe, 9KCIIEPUMEHT) U OCHOBHbIE OllepaLuy
MBICJIMTEJbHOH e TeJIbHOCTH (CpaBHEHHE, KJacCUbHUKaLUs) AJis U3ydeHUs
BelleCTB ¥ XUMUUECKHUX PeaKLUi C OIIOPOH Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/T U3yYaeMbIX IOHATHI U 3aKOHOB M IPUMEHATb 3TH MOHATUSA
IpY ONMCAaHUU CBOMCTB BellleCTB M UX IpeBpallleHUuH € ONIOpOH Ha IJIaH U
KJII0UeBble CI0Ba.

PasinuaTth pusnyeckue U XUMHUYeCKUe BJIeHUS, 06'bACHATD UX CYLHOCTb C TOUYKU
3peHHsI aTOMHO-MOJIEKYJIIPHOTO YY€eHUsI C OTIOPOH Ha ONpe/ieJIeHUS U CXEMBI.

OnpefesnaTh NPU3HAKN XUMUUECKUX peaKI[HH, YCI0BUS UX TPOTEKAHHUS.

O6BACHATD CYIHOCTb PU3NUECKUX U XUMUYECKHUX SIBJI€EHUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO y4eHHs C UCNIOIb30BaHUEM BU3YalbHOH OMNOPHI.

KnaccuduuupoBaTe xuMHUYecKHe peakLiMH (110 YUC/Ty U COCTaBY pearupyolux 1
006pasyoLIMXCcs BEIeCTB) C OMOPOX HA CXEMBI.

CocTaB/1sATh GOPMYyJIbI OMHAPHBIX BELECTB [0 BaJEHTHOCTH U ONpeJe/ATh
BaJIEHTHOCTb 110 GOpPMyJIaM BEILEeCTB C OIIOPOM HA a/IFOPUTM y4eOHbIX
NEeUCTBUM.

PaccTaBisATh K03 UIMEHTDI B ypaBHEHUAX XUMUYECKUX PeaKIL[MH ¢ OIIOpoi Ha
QJITOPUTM YYEOHBIX AEHCTBUHN.

CrnenoBarh IpaBu/IaM I0J1b30BaHUS XUMHUYECKOH [TOCY JOH U J1ab0paTOPHBIM
060pyZl0BaHKEM, A TAKXKE NPaBUJIaM 00palleHUs C BeleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMU 110 BBIIIOJIHEHHIO JIAG0paTOPHBIX XUMUYECKHX OIbITOB IO/,
KOHTPOJIEM IleJiarora.

HWcnonb30BaTh NpH BbINOJTHEHWH yYeOHBIX 3aJlaHUH U B IIpoliecce
K CCJIeIOBATEbCKOM AesITe/IbHOCTU
Hay4YHO-IOMyJISIPHYI0 JINTEPATyPy XUMHUYECKOTO CO/lepXKaHusl, CIPaBOYHbIe
MaTepuaJibl, pecypcsl MHTepHeTa noj, pyKoBOACTBOM Mejarora.

BricTparBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHOpMaIHIo U3 yyeOHUKA U CIIPAaBOYHBIX MaTepPHaJIOB, TPAMOTHO
HCI0JIb30BaTh U3yUeHHbIN MOHATUIHBIN annapaT Kypca XUMUHU

Paspen 2. BaxkHeliliue npeAcTaBUTE/IM HeopraHudeckux Bemiects (30 4)
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Tema 3. Bo3ayx. Kucnopoa.
NoHsaTHe 06 oKkcnpax
(54)

Bosagyx — cMmech raszos. CocTaB Bo3zyxa.

Kucsiopos, — ajieMeHT U IpoCcToe Bellje-

cTBO. 030H — *aynoTponHas MoAaudUKaLus Kucaopoga.*
HaxoxzeHue Kucaopoa B npupoe, GUsnyeckre U XUMHUYeCKUe
CBOMCTBA (peakly OKUC/IEHUs, FTOpeHte). Y CI0BuUs
BO3HMKHOBEHHUS U IIpeKpalleHust ropenus. [loustre

00 OKCHJAX.

*Cnoco6bl MoJIy4YeHHsl KUCJI0po/a B J1IabopaToOpuu U
npoMbliiieHHOCTH.* [IpuMeHeHre kuciopoza. KpyrosopoTt
KHUCJIOPO/ia B IPUPOJE.

*TensioBoit 3dpdeKT XMMHUUYECKOU peaKLIUy, IOHSATHE O
TepMOXHMHUYECKOM YPaBHEHUH, 3K30*- U IHZ,0TEPMHUUYECKUX
peakLHusx.

*TomvBo (HeDTBh, yroJib U MeTaH). 3arpsisHEHUE BO3/1yXa,
Croco6bl ero nNpeAoTBpalleH s. Y CUIeHre TapHUKOBOIo
addexTa, pa3pyleHue 030HOBOTO CJ10s.*

[emoHcTpauum

BsaumogeiictBue pocdopa, cepbl U xKejie3a ¢ KUCI0POA0M
(BO3MOXKHO UCNOB30BaHUE BH/I€00MBITOB).
OmnpepesieHre Colep>KaHUs KUCIOPOAA B BO3ZAYXeE.
OnbITHI, IeMOHCTPHUPYIOLINE YCI0BUS BOSHUKHOBEHHUS U
HpeKpaleHus TOpeHUsl.

Nab6opatopHble U NpakTUYecKue paboTbl
JlabopaTOpPHBIH ONBIT:

O3HakoMJIeHHe ¢ 06pa3liaMHi OKCHJIOB.
[IpakTHyeckas pa6oTa:

Ne 4. [losiyyeHHe KUCI0POQ, U3yYEHUE er0 CBOUCTB.

Bouruucaenunst
— MOI[EKyIIHpHOﬁ MacCCbl KMUCJIOPOZA U 030HA HA OCHOBAHH U
aTOMHOM Macchbl XMMHUY€ECKOr0 3J1eMeHTa
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PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IIPU
OINMCaHUH CBOMCTB BeLIEeCTB U UX ITpeBpallleHHH C UCI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE.

XapaKTepHu30BaTb (OIUCBIBATb)C 0NOPOL HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/lyxa, pU3NYECKHE U XU-MHUYECKHEe CBOHCTBA KHUCI0PO/a, CIOCOGBI
€ro MoJIy4eHUs], IpUMeHeHHe U 3HaYeHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHust U Med/eHHO20 OKUCAEHUS C IpeiBapUTENbHbIM
06CyX/JeHUeM NapaMeTpPOB CPaBHEHUSI.

Co6upaTh NpUGOPHI JJ15 MOJNYyYeHUsI KUCI0POAa (BBITECHEHUEM BOJbI U
BO3JyXa).

Pacno3HaBaTh ONBITHBIM MYTEM KUCJI0POJ, N0/, KOHTPOJIEM IIeAarora.

Hcnosb30BaTh XMMUYECKYH0 CHMBOJIMKY /1JIsI COCTaBJIeHHs GOpPMYJI BELIECTB,
MOJIEKYIIPHBIX yPaBHEHUH XMMHUYECKHUX PeaKIMH ¢ y4acTHeM KHCI0poAa.

O6'bSCHATD CYLIHOCTb 3KOJIOTHYECKUX TPOGJIEM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnepoBarb NpaBu/IaM 6€30MacHOM paboThI B J1abOpaTOPUH NPH UCII0JIb30BAaHUHU
XMUMHY€eCKOH NOCyAbl U 060py0BaHKS 10/ KOHTPOJIEM II€/Jarora, a TaKkxe
NpaBUJIaM 00pallleHHs C FOPIOYMMHU BellleCTBaMH B OBITY.

[l1aHMPOBATb M OCYLIECTBAATH HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTH HAGJIIOIeHUS, JielaTh BBIBO/bI 110 pe3yibTaTaM 3KCIIepUMeHTa M0J
PYKOBOJCTBOM IeJarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIIe.

HWcnosp30BaTh Npy BBINOJIHEHHWH yUeOHBIX 33/JaHUH U B IIporiecce

U CCJIeIOBATE/bCKOH J1eTeIbHOCTH HAyYHO-NIONYISPHYIO JIUTEPATy Py
XMMMYECKOT0 COJIepP’KaHHsl, ClIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa noj
PYKOBOZCTBOM Iejarora.

BbIcTpanBaTh pa3BEPHYThIE IMCbMEHHBIE 1 YCTHbIE OTBETHI C ONOPOH Ha
MHGbOpPMaLHIO U3 yYeOHHUKA M CTIPAaBOYHBIX MAaTePHaJIOB C OTIOPOY Ha IJIaH,
rPaMOTHO M CHOJIb30BaTh U3yYeHHbIN TOHATHUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopog.
[loHsATHE 0 KMCJIOTAX M COJISIX
(54)

Tema 5. KotnyecTBeHHBIE
OTHOIIEHHUSA B XUMHH
(49)

Bojopoj — asieMeHT U nIpocToe BellecTBo. HaxoxaeHue B
npupoze, usnyeckre U XMMHUYeCKHe CBOWCTBA (Ha NpuMepe
B3aMMOJEeHCTBUSA C HEMETA/IaMU U OKCHUJIaMH METaJIJIOB),
IpUMeHeHUe, *croco6bl MoJNyyeHUus.*

[ToHATHE O KMCJIOTAX U COMSAX.

AemoHcTpauumn

[TonyyeHue, cobrpaHUe U paclio3HaBaHUE BOLOPOAa.
['opeHue Bojopoja.

BsaumogeiicTBue Bogopoaa ¢ okcugoM Meau(1l).

Na6opatopHble U NpakTUYecKkue paboTbl
JlabopaTOPHBIH OMBIT:

B3auMogelicTBHE KUCIOT C MeTa/VIaMH.
[IpakTHyeckas pabora:

Ne 5. [ToJsiyueHH e BOJOPO/ia, U3YYEHHE €r0 CBOMCTB.

Borunciaenus
— MOJIEKYJIIPHOHM Macchl BelleCcTBa HA OCHOBAHMU aTOMHOM
Macchbl XMMHUYECKUX 3J1eMEHTOB

KosmuectBo BewectBa. Mosib. MosisipHas Macca. 3akoH
ABorazipo. MosisipHbIi 06 €M ra3oB. PacyéThl 0 XUMHUYECKUM
YpaBHEHUSM.

JleMoHCTpanms
06pasibl BellecTB KOJAUYECTBOM 1 MOJIb.

Boruuciaenust

— 006'b€Ma, KOJIMYECTBa BelllecTBa ra3a 1o ero uU3BeCTHOMY
KOJINYECTBY Bel|eCTBA UJIH 06BEMY;

— 06'bEMOB I'a3oB 10 YPAaBHEHUIO peaKIMd Ha OCHOBE 3aKOHaA
00'bEMHBIX OTHOIIIEHUH ra30B
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PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IIPU
OINMCaHUH CBOMCTB BeLECTB U UX NpeBpalleHUuH.

XapakTepu3oBaTh (ONMCbIBAThb) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOJOPO/a,
CIOCOOKI ero NoJIyyeHH s, IpUMeHeH e C ONOPOH Ha ILIaH, KPaTKYIo 3aMuCh,
cxeMmy.

Co6upaTth npu6op AJIs MOoTyIeHHs] BOJOPO/A C UCIIOIb30BaHHEM BU3YalbHOU
OTIOPHI

Hcnosb30BaTh XMMHUYECKY0 CHMBOJIMKY /1JIs COCTaBJIeHUsI GOpPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHHUH XHMUYECKUX PeaKLUi ¢ yYacTHeM BOJIOpoJa C
ONOpPOH Ha aJITOPUTM.

CrnefoBaTh npaBuJiaM 6e30MacHoOi paGoThl B 1a60PaTOPUH NPH UCIOIb30BaHUU
XMUMHMYECKOH NOCY/Abl U 060PYAOBAHUSA 0/ KOHTPOJIEM [leiarora., a Takxe
NpaBU/IaM 06palleHHs C FOPIOYUMH BeleCTBaMH B ObITY

[l1aHMpPOBATh U OCYLIECTBJISATh HA IPAKTHKE XMMUYECKHE SKCIIEPUMEHTHI,
HNPOBOJUTD HAGJII0IeHu, [ieJIaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIepUMeHTa MO/
PYKOBOJICTBOM Ile/iarora ¢ 06Cy>xJieHlieM IUIaHa paboThl, C UCIIOIb30BaHHEM
KJIULIIE.

Y4acTBOBaTb B COBMeCTHOH paboTe B rpyIiIe.

[11aHMpPOBATh U OCYLIECTBJISATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTH HAGJIIOEHH S, [ie1aTh BbIBO/IbI 110 pe3yIbTaTaM KCIIepUMeHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIie

PackpbIBaTh CMbIC/ U3y4YaeMbIX OHATHH U IPUMEHSATDb 3TH MOHATHS, a TaKXKe
M3y4eHHble 3aKOHbI U TEOPUH JJ11 PellleHUs pacyéTHBIX 33/1a4 C IIOMOILbIO
nejarora.

BBIYMCAATL MOJISIPHYIO Maccy BellecTB; KOJIMYeCTBO BelllecTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOpoM Ha o6pasel, Ha GOpPMYJIbL;

[IpoBOAUTH pacy€Thl 10 YpaBHEHUSIM XMMHUYECKHX PeaKL[MH C OITOpoi Ha
o6pasell, AJITOPUTM yIeOHBIX IeHCTBHUM: KOJIMYECTBa, 06'bEMa, MacChl BelleCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peaxkIuu.

BeicTpauBaTh pa3BépHyTble IMCbMEHHBIE U yCTHBIE OTBETHI C ONOPOH Ha UH-
dopmanyio U3 yueGHHUKA U CIPABOYHbIX MaTepHaIOB, TPaMOTHO HUCII0J1b30BaTh
M3y4eHHbIH MOHATUIHBIN annapaT Kypca XMMHH C IIOMOLIbIO NTefarora.



TeMma 6. Boga. PacTBopsl.
IMoHATHE 06 OCHOBaAHUAX
(54)

Bopza, ee cocTas, cTpoeHue, MosieKyJibl. PHU3ndeckre CBOMCTBA
BOZbL. *AHAIN3 U CHHTE3 — METO/Ibl U3y4YeHUsI COCTaBa BOAbL*
XuUMHYeCKHEe CBOKWCTBA BOJIbI

(pa3/ioxkeHue, peakLMM C HATPUEM, OKCH/IOM KaJblUs, OKCHU/IOM
cepn! IV.

CocTaB ocHoBaHUH. [IoHsITHE 06 UHAMKATOPAX.

*Boja kak pacTBopuTesib.* PacTBopbl. *PacTBopuMocTh
BelleCcTB B Boje.*

*HachbllieHHbIe U HEHACBILeHHbIE pacTBOPBL * MaccoBas 1015
BellleCTBa B pPacTBOpe.

*PoJib pacTBOPOB B IPUPO/Ie U B )KU3HU YesioBeKa. KpyroBopoT
BO/IbI B pupo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA MPUPOJHBIX BOJ.

OemoHcTpauuu

JJIEKTPOJIM3 BOAbI; CHHTE3 BO/bl; B3AUMO/IEHCTBHE BOJBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO HUCHOJIb30BaHUE
BU/I€OMATEPUAJIOB).

PacTBopeHHe BellecTB ¢ pa3JIM4YHON pacTBOPHUMOCTHIO.
HccnesoBaHue pacTBOPOB KUCJIOT U LiesI04el C TOMOILbI0
WH/JMKaTOPOB.

Na6opatopHblie U NpakTUYecKkue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBieHHe pacTBOPOB C ONpeeTEHHON MaccoBOM
Jl0J1el pacCTBOPEHHOTO BellleCTBa.

Boruunciaenust
— C UCI0JIb30BaHHWEM IMOHATHUS «MaCcCoBasi 0Jisl BelllecTBa B
pacTtBope»
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PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IIPU
OINMCaHUH CBOMCTB BeLleCTB U UX NpeBpallleHHuH ¢ IOMOLIbIO NeJarora.

XapakTepu3oBaTh pU3HYECKHE U XUMHUYECKHEe CBOXCTBA BO/IbI, €€ pOJIb KaK
pacTBOpHUTEJS B IPUPOAHBIX IPOLECCAX C ONTOPOH Ha IJIAaH U CXEMY.

CocTaBJ/IsITb YpaBHEHUs] XUMHUYECKUX PeaKIUH € y4acTHeM BOAbI C ONIOPOH Ha
CXeMy.

OGBACHATD CYIIHOCTb 3KOJIOIMYEeCKUX TPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
HPHUPOHBIX BOJ, CHOCOGBI OUMCTKU BOJbI OT IPUMeCEH, MePhI 110 OXpaHe BO/
OT 3arpsi3HEHHs M0CJIe IPeJBAPUTENbHOr0 CTPYKTYPHUPOBAHUS MaTepHaJa.

[l1aHMpOBATE U OCYLIECTBJISATDH HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
HNpPOBOJUTL HAbJIIO/I€HUS, JIe1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIepUMEeHTa M0/ KOHTPOJIeM Me/arora, ¢
HCINO/Ib30BaHUEM KJIHILE.

CineoBaTh npaBuiaM 6e30NacHOM paGoThl B 1a60PAaTOPUH NPH UCIOJIb30BAHUU
XMUMHMYECKOH MOCyAbl U 060PYAOBAaHHUSA 10/ KOHTPOJIEM Nleiarora.

[IpoBOAUTE BBIYMC/IEHHS C IPUMEHEHHEM TOHATHSA «MaccoBas J0J1d BellecTBa B
pacTBope» ¢ onopoil Ha GOpMYJIbIL.

Hcnosb30BaTh NpH BbINOJHEHUH YYeOHBIX 33/laHUH U B ITpoliecce
UCCJIEI0BATENbCKON AesITeIbHOCTH HayYHO-TIONYJISIPHYIO0 JIMTEPATYPY
XUMHUYECKOT0 CO/lepKaHus, ClipaBOYHble MaTepuaJbl, pecypcel UHTepHeTa
110/, pyKOBOZCTBOM IleZiarora.

BricTparBaTh pa3BEépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
nHopMaIuio U3 yyeGHUKaA U CIIPaBOYHbIX MaTepHaJOB, TPaMOTHO
UCII0/Ib30BaTh U3yYeHHbIN MOHATUHHBIN aNnapaT Kypca XUMHUH 10CJIe
peZBapUTeNbHOT0 CTPYKTYPUPOBaHUsI MaTepraa



Tema 7. OCHOBHbIE KJIaCChI
HeopraHMu4YecKux
coeUHEeHU I

(114)

Knaccudukanus HeopraHM4eCKUX CoeJUHEHUH.

Okcubl: cOCTaB, KJaccupukauus (OCHOBHbIE, KHCIOTHBIE,
*am¢oTepHbIe, Hecoieo6pa3ylolire Ha MpUMepe OKCUAA
yriaepoga Il u okenga asorta ll, HomeHk1aTypa. [losyyeHune*
OKCH/IOB (B3aMMoaelicTBmne C BoAoMN, KUCN0TaMuU, Lesiodamu).
OcHoBaHUS: cOCTaB, kJaccubukauus (1e1o4u u
HepacTBOPHUMbIe OCHOBaHHS ), HOMEHKJIATypa.

KucnoTsl: coctas, kJaccupuKkalysi, HOMeHKIaTypa, pusndeckue
Y XMMUYeCKHe CBOWCTBa (B3aUMO/IeCTBHE C OCHOBHBIMHU
OKCHU/IaMH COJISIMU Ha IpUMepe COJITHON M CEpHOU KUCJIOT),
*cnoco6bl nosy4yeHuss.* P ak THBHOCTU MeTaJlJIOB.

Cosu (cpenHUe): HOMEHKJIATYPA, *Coco6bl NOJNyYeHUs ™,
B3aMMO/IENCTBHE COJIeH C MeTa/lJlaMH, KHCJIOTaMH, LeJIoYaMH |
COJISIMH.

TeHeTHYeCKast CBSI3b MEXY KJIacCaMH HEOpraHUYEeCKUX
coeguHeHUH. ['eHeTHYecKue paabl [loHATHE 06 aMbOTEPHBIX
TUAPOKCHUAAX Ha IPUMepe UHKA U aJIIOMUHUsL. XUMHUYeCKUe
CBOICTBA - B3aUMO/IeHiCTBUE C KUCJIOTaMU U IlleJI0YaMU.
PassiokeHue py HarpeBaHUH.

AemoHcTpauuun

O6pasibl HEOPraHMYeCKUX BelleCTB Pa3/IMYHbIX KJIaCCOB.
B3auMozeiicTBHEe pacTBOpa CEPHON KHUCIOTHI C OKCHJIOM
menu(11).

Peakuusi HeHTpann3alnUU.

BbITecHeHHE OJJHOTO MeTaJljla ZipyTUM M3 pacTBoOpa COJIH.

NabopaTtopHbie u npakTU4eckme paboTbl

JlaGopaTopHbI€e ONbITHI:

B3anMopelicTBre KUC/IOT C MeTa/lJIaMH.

[TosiyyeHMEe HepacTBOPUMBIX OCHOBAaHU M.

BsauMopeiicTBHe HEPAaCTBOPUMBIX OCHOBAaHUM € KUCJIOTaMHU.
Paznoxenue rugpokcuga meau(1l) npu HarpeBaHuu.
[IpakTHyeckas pa6oTa:

Ne 7. PelieHue aKciepvMeHTa/lbHbIX 3a/a4 10 TeMe «OCHOBHbIE
KJIACChl HEOPTAHUYECKUX COEJUHEHUN».

Boruunciaenust
— 110 YpaBHEHUSIM XUMHUYECKUX peaKLU i

OrmpeienieHne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHMI 10 MabIIoHy.
CocraBieHHe CXeM CTPOSHHUSI OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COCIUHCHUH Ha
OCHOBE OTIpEIICTICHHSI.

Cocrasnenue HopMyJI OCHOBHBIX KJIACCOB HEOPTaHMIECKHX COSANHEHNH U Ha3bIBaHUE
UX TI0 MEeXTYHApOIHON M TPUBUAIFHOW HOMEHKIIATYPE C HCIIOIb30BaHUEM
OTIpeeIIeHNsI U TaOJINIIBI PACTBOPHMOCTH.

KrnaccuduimpoBanue n3ydaeMbIX BELIECTB 110 COCTABY U C8OUCMEAM C ONIOPOH Ha
OTIpEIEIIeHNs, CXeMBI M TAOJINITy PaCTBOPHMOCTH.

CocraBieHue TaGJ’lI/IL[l:I TCHETUYCCKUX PATOB U CXEMBI «['eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSJNHEHHUID» M0J] PYKOBOJICTBOM IEarora.
IMporao3mpoBaHHe CBOUCTB BEIIECTB HA OCHOBE OOIIIX XUMHIECKIX CBOHCTB
U3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS C HCTIOTb30BAHUEM
cxeMsbl « eHeTnueckast B3anMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COEIMHEHUI» 10J] PYKOBOJICTBOM IeJjarora.

CocrapiieHHe MOJIEKYJIAPHBIX ypaBHEHNH peaKiuii, HIMIOCTPUPYIOIUX XUMHIECKHE
CBOHCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYYEeHUs BEIIECTB H3yUCHHBIX KIIACCOB,
TPYIII, a TaKKe MOATBEPIKIAIOMUX TEHETHUECKYIO B3aHMOCBSI3b MEXKy HUMH, C
OTIOPOii Ha BepOabHYIO CXEMY B Kau€CTBE 3PUTEIBHOM OMOPHI.

CocraBneHre MOJIEKYJIIPHBIX YPAaBHEHNH pEaKIiii 10 cXeMaM ¢ IpeIBapUTEIIbHBIM
00cy’KIeHIeM BBIOOpa pearupyonIX BEIIECTB.

Brruncnenue 1o ypaBHEHHSIM XUMHYECKHX PEAKIUH KOJINIeCcTBa, 00bEMa, Macchl
BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB MM HPOAYKTOB PEaKLIHH I10
AJITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO SKCIIEPUMEHTA 1
HaOJIIOIeHNUSI IO PYKOBOJCTBOM yUHUTEIS.

DopMynmpoBaHHe BBIBOJIOB IT0 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHBIX CJIOB.

DopMympoBaHHe ¢ MOMOIIBIO MEJJarora U BEIMOTHEHNE IPaBHIT 0€30TIacCHOH paboTHI B
1abopaTOPUH MPHU UCTIOIH30BAaHUH XUMUYECKOIT TIOCY 1Bl 1 000Py IOBaHHSI.
Wcnonb3oBaHKe NpyY BBITIOJHEHUN yqe6H1>1x 3aJlaHUI U B TIpol1iecce
HCCIIeIOBATENBCKOH e TeIbHOCTH HayYHO-TIOITYJSIPHOH JINTepaTypbl XUMUYECKOTO
coJiepskaHus, CIIPaBOYHBIE MaTepHasl, pecypchl IHTepHETa, ocyIecTBIeHHe BpIOOpa
HOJ PYKOBOACTBOM Iearora.

BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
uHGOPMAINIO U3 yUeOHHKa 1 CIPABOYHBIX MaTEpHANOB, TPaAMOTHOE HCTIOIb30BAHNE
W3YYECHHOTO ITOHATHIHHOTO anmapara Kypca XMMHH C HCTIOJIb30BaHUEM IUIAHa,
OTIOPHBIX CJIOB, AATOPUTMA.

Pa3gen 3. llepuoanyeckmii 3aKoH u [lepuogudeckas cucteMa XMMHYecKUXx 31eMeHToB /I. U. MeHje ieeBa.
CtpoeHMe aTOMOB. XMMHYeCKas CBA3b. OKMCINTE/ILHO-BOCCTAHOBUTE/IbHBIE peakiuu (15 4)
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Tema 8. Mepunopgunyeckunii 3aKoH u
Mepuoaunyeckas cucrema
XUMUYECKUX 3/1IeMEHTOB

O. N. Menpene-eBa. CtpoeHue
aroma (7 4)

[lepBble NONBITKU KJAAaCCUPUKAUYN XUMUIECKUX 3JIEMEHTOB.
[ToHsiTHE O rpyIIax CXOAHBIX 3J1eMEHTOB (1eJI0YHbIE U
I11eJI04YHO3eMeJ/IbHbIe MEeTAJLJIbl, FaJIOTeHbl, UHEPTHbIE rasbl).
*JeMeHTbI, KOTOpble 06pa3yoT

aMoTepHble OKCUJbI U TUPOKCUADBL*

[leprosndeckuit 3akoH u [lepuoan-yeckas cucrema
XUMHUYecKUX 3J1eMeHTOB /JI. U. Mengeneesa. [lepuo/bl, rpynnsl,
noarpynnbl. PU3nvecKUil CMbIC] NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMEPOB NEPHO/ia U IPYIIIIbI.

Ctpoenue aTomoB. CocTaB aTOMHBIX fi7iep. *U3oTombL*
JnekTpoHbl. CTpoeHHUEe 3JIEKTPOHHBIX 000J104EK aTOMOB IEPBbIX
20 XUMHUYeCKUX 3J1eMeHTOB [lepuouyeckoit cucTeMbl

/. 1. MeHpeneeBa.

XapaKTepUCTHKA XUMUYECKOT0 3JIEMEHTA [0 ero MoJ0KEHUIO B
[Tepuogudeckoit cucreme /. U. Menzeneena.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB 3JIEMEHTOB MaJsIbIX
MEePUO/I0B U IVIaBHBIX MOJIPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsizkoBoro) Homepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoaudyeckou
CUCTEMbI XUMUYECKUX 3JIEMEHTOB /IJI51 PAa3BUTHUS HAYKU U
npakTuku. [I. U. MeHjesieeB — y4Y€HBIH, elaror ¥ rpaxjaHuH.*

AemoHcTpauuun

KopoTkonepuosHas v AJMHHONEpUOUAHAsA GOPMBI
[Teprognyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB

J. U. MeHngeneeBa.

O3HakoMJieHUe ¢ 06pa3LiaMy MeTa/lJIOB U HEMETAJLJIOB.

NabopaTtopHbie u npaKkTU4eckue paboTbl

JlaGopaTOPHBIH OMBIT:

B3aHMOAeﬁCTBHe FTHAPOKCHAA IUHKA C paCTBOPAMH KUCJ/IOT U
jes04en
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PackpbIBaTh CMBIC/ TEPHOANYECKOI0 3aKOHA 110/l pyKOBO/CTBOM IeJiarora.

[ToHMMaTb cylecTBOBaHHE NEPUOANYECKOHN 3aBUCUMOCTH CBOHCTB XUMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJiuyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
coeJMHEHUH OT IOJIOXKEHHUS B IEPHOANYECKON CUCTEME U CTPOEHHsI aToMa C
UCII0/Ib30BaHUEM CXEM U TaGJIMIL,

YcTaHaB/aMBaTh CBA3b MEX/Y N0JI0KEHHUEM 3JIeMeHTa B IEpUOUYECKOH cUcTeMe
Y CTpOeHHEM ero aToMa (CcoCTaB U 3apsij A/pa, 06l1ee YUCJIO0 3JIEKTPOHOB U
pacrpeieJieHHe UX [0 3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3npoBaTh XapaKkTep U3MeHEeHUsI CBOHCTB 3J1eMEHTOB U UX COeIMHEHUH 110
rpynmnam u nepuozam Ileprojuyeckoil CUCTEMBI € TOMOIIBIO NeJjarora.
XapaKTepHu30BaTb XMMHUUYECKHE 3JIEMEHTHI IEPBBIX TPEX MIEPUO/IOB, KaJUs,
KaJsIbLIMA 10 UX noJioxkeHuo B [lepuoaunyeckoit cucreme /I. U. MeHaeneeBa.

CnepoBaTh npaBuaM 6e30macHoi paGoThI B 1a60paTOPHUH NPHU UCIOIb30BAHUU
XMUMMYECKOH NOCY/bl U 060PYA0BaHHUS 10/ KOHTPOJIEM Nlearora.

BbicTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHGOpPMaIHIO U3 y4yeOHMKA U CIPABOYHbBIX MAaTEpPHAJIOB, FPAMOTHO
KCIIO/Ib30BaTh U3yUEeHHbIM NOHSATUIHBIN annapaT Kypca XMUMUHU [10C/Ie
CTPYKTYyPHUPOBaHUSA MaTepHaJia C UCI0JIb30BaHUEM KJIHILE.

HWcnosib30BaTh NpU BBINOJHEHUH YYeOHbBIX 33JJaHUH TEKCThI y4eOHUKA [TOCIIe
CTPYKTYpPUPOBAaHUS MaTepHaJa, ClipaBo4Hble MaTepuassl ([lepruoguyeckyro
CUCTEMY XMMHUEeCKHUX 3jieMeHTOB /I, U. MeHzeeeBa, Tab/IMIy PaCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUH U coJIel B BOJie, 3/IEKTPOXUMUYECKUH PSJl HANPsHKeHU I
MeTaJIJIOB).

Hcnonb30BaTh NPU BBINOJHEHUH Y4e6HBIX 3aJaHUH U B IpoLiecce
M CCJIe/0BATENbCKOH e TebHOCTH HAyYHO-MIONYJISIPHYIO JIMTEPATy Py
XUMHUYECKOT0 CO/iepKaHUs, CIPaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa moj
PYKOBOACTBOM Iejarora



Tema 9. Xumunueckas csasb.
OKucnautTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn
(84)

9 KJIACC

*JJIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKUX 3JIEMEHTOB.
Xumuueckasi cBsi3b (MOHHasl, KOBaJIeHTHasl NOJIsIpHAs U
KOBaJIEHTHas1 HeNoJIsIpHasi).

CTerneHb OKUCIEHUS.

OKHCIUTEbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). [Iponeccer

OKUCJIEHUS ¥ BOCCTAHOBJIeHUs. OKUCIUTENU U BOCCTAHOBHUTEJIU.

JAemoHcTpauumn
OKHMCJUTENbHO-BOCCTAHOBUTEJIbHBIE peaKuuu: ropeHue,
peakLMu pasyioKeHuUs, CoOeJUHEeHU

(2 4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

PackpbIBaTh CMbIC/I U3y4aeMbIX MOHSTHH 10/] PYKOBOJCTBOM I€Jjarora.

OmnpefeATh BUJ XMMHUYECKO! CBSI3U B COEJMHEHUH C UCIIOIb30BAHUEM CXEM.

OmnpefiesiATh CTeNeHb OKUCIEHUsI XHMUYECKOro 3JIeMeHTa 1o GopMyJie ero
COeIMHEHMUS C UCII0JIb30BAaHUEM aITOPUTMA.

OnpenenAThb 371eMeHT (BEIEeCTBO) — OKHUCJIUTEJb U 3JIEMEHT (BELeCTBO) —
BOCCTaHOBUTEJIb.

O6'bSICHATD CYLIHOCTb MPOLECCOB OKUCJIEHUS U BOCCTAaHOBJIEHHSI.

CocTaBJasITh 3JIEKTPOHHBIH GaJIaHC ¢ y46TOM YMCJIa OTAAHHBIX U IPUHSATHIX
3JIEKTPOHOB.

CocCTaBJ/IsITh YpaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIHLHOW PeaKI[UH MO
aJIrOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHOMN peaKLtH.

Hcnonb3oBaTh NPH BLINOJHEHUY YYeGHBIX 3aJaHUH TeKCThI y4eGHHUKa IocIe

CTPYKTYyPHUPOBaHUs MaTepHasia, CIpaBOYHbIe MaTepHaJbl (IIepUOLUYECKY IO
CUCTEMY XMMHUYECKHUX 31eMeHTOB /. U. MeHzeseeBa, TabIM1Ly PaCTBOPUMOCTU
KHUCJIOT, OCHOBaHHH U coJiel B BOJie, 3/IEKTPOXUMHUYECKUH s/l HAaNpsHKEeHUH
MeTaJLJIOB).

MpumepHbie TemMbl,
pacKpbiBaloLme faHHbIN pasgen
nporpammol,

M KO/IMYEeCTBO 4acoB, OTBoAMMOE
Ha UX usyyeHue

OCHOBHOE cogepKaHue

OCHOBHbIe BMAbI AeATENIbHOCTH
obyuyatowmxca

Paszpen 1. BemecTBo 1 XMMUYecKUe peakuy (17 4)

34




IloBTOpEHUeE U yIJIyG/IeHHE
3HAHUH OCHOBHBIX pa3/ie/IoB
Kypca 8 kjiacca

(54

[leproanyecknil 3aKoH. [lepuouyeckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHiesnieeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIeMEHTOB MEPBbIX TPEX
MepUOJ0B, Ka/lus, KaJbLUS U UX

CcoeZIMHEHHH B COOTBETCTBUHU C [10JIOXKEHHEM 3JIEMEHTOB B
NepuoJMueCcKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccupukanus u HoOMeHK/IaTypa HEOPTaHUYECKUX BEIECTB
(MexxyHa-poJiHas ¥ TpUBUAJIbHas1). XMMU4YeCKHe CBOMCTBA
BEIeCTB, OTHOCALMUXCA K Pa3/JIMYHbIM KJIacCaM HEOPTaHUYECKHX
COe/IMHEHHWH, UX reHeTHuYecKasi CBSI3b HEOPraHUYeCKHX BeleCTB.
CTpoeHue BelleCTBa: BUJbl XUMUYECKOMN CBSI3U U TUIBI
KPHCTA/NINYECKUX PEETOK. *3aBUCHUMOCTb CBOWCTB BELIECTB OT UX
cTpoeHus.*

JleMOHCTpauu

1. Moiesin KpUCTaJIMYECKUX PELIETOK HeOpraHMYeCKUX BeleCTB.
2. KopoTkonepuogHast ¥ AJIMHHONIEpHOAHAs GOPMbI
[lepronyecKol CUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. . MengeneeBa

XapakTepu30BaTb XMMHUUYECKUE 3JIeMEHTHI IEPBBIX TPEX NIEPUO0B, Kalus U
KaJIbLUs 110 UX NoJiokeHUo B [lepuoandeckoii cucteme /l. U. MeHiesieeBa ¢
OIIOpPOM Ha aJlOPUTM.

KnaccupuunpoBaTh U Ha3blBaTh HEOPraHUYECKUE BEIIECTBA U3yYEHHBIX
KJIACCOB C ONIOPOM Ha CxeMy, TabJIMLy pacTBOPUMOCTH.

OnuchIBaTh 06IIMe XUMUYEeCKHUe CBOMCTBA BELECTB PA3/IMYHBIX KJIACCOB,
MOATBEPKJATh CBOMCTBA NPUMeEPAMU MOJIEKYJISIPHBIX YPaBHEHU
XUMUUYECKHUX peakL Ui c onopoi Ha cxeMy.

OnpenensaTb BUJ XUMUYECKOUN CBSI3U U THUI KPUCTAIIIMYECKOH peléTKH
BeleCTBa C OMIOPON Ha CXeMY.

[IporHo3upoBaThb CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHHS Mocje
MpeJIBapUTENbHOTO pa36bopa.

BoicTpauBaTb pa3BépHyThbIe IUCbMEHHbIE U YCTHbIEe OTBETHI C ONOPOX Ha
“HbOpPMALMIO U3 YyUe6GHUKA U CIPABOYHBIX MaTepUaoB, FPaMOTHO
WCII0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XMMHUH.

Hcnonp30BaTh NpH BLINTOJIHEHWH YUeOHBIX 33JlaHUI U B ITpoLiecce
HCCIe/0BaTebCKON JesATebHOCTH HAyYHO-TIOMYJISIPHYI0 JIUTEepaTypy
XUMHUUYECKOTO COZlepKaHus, CIpaBOuYHbIe MaTepuabl, pecypcbl UHTepHeTa
MoJi, pyKOBO/ICTBOM I€Jjarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTU
XUMHUYECKUX peaKIuii
(44)

Knaccudukanus XUMHUYECKHX peakMi M0 pa3IMuHbIM IpU3HAKaM
(o YKcay ¥ COCTaBY YYaCTBYIOIIMX B peaKLUX BeLecTB, *11o
Ten10BoMy 3pPeKTY, 10 U3BMEHEHHUIO CTENeHEN OKUCIEHUS
XUMHYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHAOTEPMUYECKHE PEaKIIMU, TEPMOXUMHUYECKHEe
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMUYECKOM peakuuu. [IoHsiTHE O
FOMOTEHHbBIX U TeTEPOreHHbIX peaKiusx. [IoHsaTHe 06 06paTUMBIX
M HEO6PAaTUMbIX XUMHUYECKUX peaKusX. [IOHSITHE 0 XUMHUYECKOM
paBHOBecuu. PaKTOPHI, BAUSIOLIME HA CKOPOCTh XUMHUYECKOR
peaKI{Hy U MOJIOKEHHEe XMMHUYEeCKOro paBHOBecHs.*
OKHCIUTETbHO-BOCCTAHOBUTEbHBIE PeaKIH (3JIEKTPOHHBIN
6aslaHC OKUCUTETBHO-BOCCTAHOBUTENbHON peakIUu).

JleMOHCTpauu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PeaKIIUU OT Pa3IUIHbIX
¢dbakTopoB.

2. BospeiicTBHe KaTaJM3aTopa Ha CKOPOCTb XUMHUYECKOH peaKIuu.
3. [IpuMepbl HEOGPATUMBIX U 0OPATUMBIX peaKIUH.

4. CMelieHUE paBHOBECHUSI XUMHUYECKON pEaKLIUHU.

BbluuciieHust
— KOJIMYEeCTBA BellleCTBa, 06'bEMA U MaCChl peareHTOB HJIH
NPOAYKTOB 110 YpPaBHEHUSIM XUMUYECKUX peaKLui
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PackpbIBaTh CMBIC/I U3y4aeMbIX NOHATUI U IPUMEHSTD 3TH NOHATHUS IIPU
ONMCAaHUM CBOMCTB BEIEeCTB U UX IpeBpalleHU .

KnaccuduuppoBaTb XMMHUYeCcKHe peaKL[M1 110 Pa3/IMYHbIM IPU3HAKAM.

YcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peaKLIMH OT PasJUYHbIX
$aKToOpOB MO/, PYKOBOJCTBOM YUHUTES.

[IporHo3vpoBaTh BO3MOXKHOCTH NPOTEKAHUA XUMHUYECKUX NPeBpalleHUH B
pa3/IMYHBIX YCAOBUSX MOC/e peJBapUTeIbHON paboThI.

OnpenensaTb OKUCJAUTENb U BOCCTaHOBUTE b B OBP.

CocTaB/IATh 3JIEKTPOHHBIN GaJlaHC peaKIuu.

[Ipou3BOAUTE BBIYMCIEHUS 10 XUMUYECKUM yPaBHEHUSM 110 aJITOPUTMY.

BricTpauBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
nH}oOpMaLHIo U3 y4eOHHUKA U CTPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMUHU [ocjie
npe/iBapUTeNbHOTO CTPYKTYyPHUPOBAaHUSA MaTepHaJa.

Hcnonb3oBaTh NpU BbINOJIHEHUU yueGHbBIX 33/JaHUH U B Ipoliecce

HcC/lel0BaTeNbCKOM AesiTeIbHOCTH HAyYHO-NONYJIIPHYI0 JIUTepaTypy
XMMHYeCKOT0 CoZep>KaHMs, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
nocJie KOHCYJIbTalMK C 11eJJaroroM.




Tema 2. J/IeKTpoIUTHYECKasA
AUcconyanusa. XuMudecKue
peakuuM B pacTBOpax

(84)

Teopusl 3/1IEKTPOJUTUYECKON JUCCONMALMH. IJIEKTPOTUTHI U
He3JIEKTPoUThI. KaTHOHBI, aHMOHBL. *MeXaHU3M JUCCoLUalu
BellleCTB C pa3JIMYHbIMU BUJJAMU XMMUUYeCKOH cBA3U. CTeneHb
aucconranyu.* CUIbHBIE U CJ1abble 3JIEKTPOTUTHL.

Peak1iuu moHHOro 06MeHa, YCJI0BUSA UX IPOTeKaHUs. loHHbIe
YpaBHEHUS peaKklyi.

XuMHYecKHe CBOMCTBA KHUC/IOT, OCHOBAaHUM U COJIEN B CBeTe
npeJcTaBjaeHui 06 3J1eKTPOJUTHYEeCKOU Auccounanuu. Cpea
pactBopa. [IoHsTHE 0 THUAPOJIH3E COJEH.

KavecTBeHHbIe peaKIIMy Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, UO3UJ-, CyibdaT-, KapOoHaT-,
cUJIMKaT-$pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTHOHbI aMMOHHUS,
MarHus, KaJiblLiMs, JIIOMUHUS, XKeJjie3a 2+, 3+, IMHKA,
NPUCYTCTBYIOILHME B BOJHBIX PAaCTBOPAX..

JleMoOHCTpauu

JJleKTpUYecKass IpOBOJUMOCTb PAaCTBOPOB BelLleCTB; JBUXKeHH e
HMOHOB B 3JIEKTPHUYECKOM II0JIE.

OnbITHI, WIIOCTPUPYIOLIME IPU3HAKU IPOTEKaHUs peaKkui
HOHHOT0 OOMeHa.

OnbITHI 10 ONpe/eJIEeHUI0 Cpefibl B pacTBOpax cosiel (xaopuza
HaTpusl, Kap6oHaTa HATPHs, XJIOpU/A [IUHKA).

JlaGopaTopHbIe ¥ NpaKTHYecKHe

paGoThI

JlabopaTOpPHBIH ONBIT:

Ne8Peaknnu MOHHOr0 06MeHa B paCTBOPax 3JIEKTPOJIUTOB:
cyabdara megu(Il)

U 18J104H, Kap6OHaTa HATPHS U COMSTHON KHUC/IO0TBI, peaKLus

HeﬁTpaJIPISaL(PIH Mexay riApOKCUA0M KaJIud U COJISTHOW KUCJIOTOH.

Ne9. KauyecTBeHHble peakLMm Ha MOHbI B PacTBOpE.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHre aKkciepMMeHTalbHbBIX 3a/a4 10 TeMe.
Bbluuc/IeHUs

— 110 YpaBHEHUSAM XUMUYECKUX peakLui

PackpbIBaTh CMbIC/ U3y4YaeMbIX MOHATHUH, a TAKXKe CMbICJ TEOPUH
3JIEKTPOJIMTUYECKOH AU CCOLMALIMY C OITIOPOH HA CXEMBI.

O6BbACHATD NPUYUHBI 3JIEKTPONPOBOJ -

HOCTH BOJHBIX PAaCTBOPOB C IIOMOILbIO [Ieflarora.

CocTaBJIATh YpaBHEHUS JUCCOLMALIMH KUCJIOT, LeJIoYel U coJiel, moJIHbIe
Y COKpaIléHHbIe MOHHbIEe YpPaBHEHUsI XHMUYECKHUX PeaKini HOHHOTO
obMeHa.

[I/1aHMPOBATh U OCYLIECTB/IATh HA NPAKTHKE XUMUYECKHE KCIIEPUMEHTHI,
MPOBOJUTH HAGJIIO/IEHUS, [ieJIaTh BEIBOJbI 10 pe3yJ/IbTaTaM 3KCIeprMeHTa
rocJie peBapuTeJbHON PabOTHI.

CiefoBaTh NpaBuJaM 6e30NacHOM paboThl B labopaTopuu MpU
HCIO0JIb30BaHUM XMMHUYECKOH MOCyAbl U 000PYA0BAHHUA MO/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTH BbIYUCJIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.

BeicTpanBaTh pa3BépHYyTble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
nHdopMaLuIo U3 yYeOHHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
HCIOJIb30BaTh U3yYeHHbIN MOHATUHHBIHN annapaT Kypca XMMHH [0C/ie
npe/BapUTENbHOIO CTPYKTYPHUPOBAHUSA MaTepHaa.

Hcnosib30BaTh NPU BbINOJHEHUH YYeOHbIX 33/1aHUH U B IpoLiecce
HCC/el0BaTeNbCKOM AesiTeIbHOCTH HAyYHO-NIONYJIIPHY0 JINTepaTypy
XMMHUYECKOI'0 COJIepKaHusl, ClIpaBOYHble MaTepHasbl, pecypchl MHTepHeTa
1ocJjie KOHCY/IbTalluy C elarorom.

Pa3gen 2. HeMeTa/Libl U UX COeAMHEHMS (24 1)
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Tema 3. O6mas
XapaKTepHCTHKa XUMUYEeCKHX
3jsieMeHTOB VIIA-rpynnsl.
T'asoreHn!

(44)

0611125 XapaKTEPUCTHUKA rajoreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JJI1 HUX CTeNeHU
okucyeHus. CTpoeHue U pU3NUeCcKUe CBOMCTBA IPOCThIX

Bell|eCTB — TrajioreHoB. XHMUYEeCKHe CBOMCTBA Ha MpHUMepe XJ10pa
(B3auMopeiicTBHE C MeTa/UIaMH, HeMeTa/lJIaMH (BOIOPOJOM U
KucsaopooM),*menodyamu’*). Xsmopoogopoa. CosisiHast KUCJAOTA,
XUMHUYecKHe CBOMCTBA, *nosyyeHne*, npuMeHeHue. KauecTBeHHbIe
peakIMy Ha rajJoreHu/1-MoHbL */leficTBUe XJI0pa U XJIOPOBOAOPOia
Ha OpraHu3m yesoBeka.* BaxkHewnme XJIOpUAbl U UX HAXOXK/EHHE B
pupoze.

JleMOHCTpauu
BrpieomaTepurasbl: rajloreHsl U UX COeJUHEHUS.
06pasibl XJI0PUAOB.

JlabopaTopHbIe M IpaKTHYeCKue PaGoThbl
JlabopaTOpHBIN OMBIT:

PacnosHaBaHue xJ10pU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. TlosiydyeHure COIAHON KUCJIOThI, U3yYyeHHe eé CBOMCTB.

BbruucieHust
10 ypaBHEHUSIM XUMHUYECKUX peaKLUil.

OO6'BSCHATD 061 e 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB HEMETAJLJIOB U UX
coeZIMHEHUH B Npe/iesiax MaJlbIX IEPHUO/I0B U IJIaBHBIX O IPYIII
[TeprofyecKoON CCTEMbI XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHUS UX
aTOMOB C HCII0JIb30BaHUEM CXeMBI.

XapakTepH30BaTh PU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELIECTB
rajioreHoB (Ha MpHUMepe XJ10pa) U CI0KHBIX BellecTB (XJI0pOBOJOPO/a,
XJIOpUZA HaTPHs), CIOCOOBI UX NMOJyYeHHs], IPUMeHeHHe U 3HaYeH e B
NPUPO/Ie U XKU3HU YeJI0BEKA M0C/Ie CTPYKTYPHUPOBAHUS MaTepHasa.

OnpesiesiATh rajoreHU/|-MOHbI B PaCTBOPE C UCIOJIb30BaHNEM TabJIHIbI
"XapakTepHble peaKIIUM Ha aHUOHBI".

[J1aHMPOBATH U OCYLIECTBJATD HAa MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
NPOBOJUTD HAabMI0JieHu, leJIaTb BBIBO/IbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
nocJie NpeiBapUTENbHON PabOTHI.

Tema 4. O6mias
XapaKTepHCTHKa XUMHUYEeCKHX
asieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuA (5 4)

06111as XapakTepucTUKa 3j1eMeHTOB VIA-rpynnbl. Oco6eHHOCTU
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /11 HUX CTelleH!
okucjeHus. CTpoeHMe U pU3UUeCKHe CBOMCTBA IPOCThIX

BellleCTB — KHUCJI0PO/ia U Cepbl.

AnnoTrponHsle MogUUKALUK KUCI0POZA U cepbl. XUMHUYeCKHe
CBOMCTBA cepbl. B3auMogelicTBYe c HeMeTa/lJaMU - BOJOPOAOM U
KHUCJIOPOJI0M, MeTa/l/laMH, KOHLLeHTPUPOBAaHHBIMU a30THOHN U
cepHoii kucsoTaMu. CepoBoJiopoJi, CTpoeHue, Gu3nyecKre

OO6'BSCHATDL 001111e 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB 3/1eMeHTOB VIA-
IPYNIBI ¥ UX COeJUHEHUH
C y4ETOM CTPOEHHUS UX aTOMOB C ONIOPOH Ha cxeMy "Mi3MeHeHHe painyCOB B
noArpymnmnax".

XapakTepH3oBaTb pUsnYeCcKHe
Y XMMHUYeCKHe CBOMCTBA MPOCTOro BelllecTBa Cephl U eé coeJUHeHU I
(cepoBoZIOpOAA, OKCU/IOB CEPBI, CEPHOU KUCJIOTHI, CyIbPaTOB), CHOCOGBI UX
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1 XMMHUYeCKHe CBOMCTBA (KI/ICJIOTHbIe )4 BOCCTaHOBI/ITEJIbele). MOoJIy4€HHUd, NIpUMEeHEeHWEe U 3Ha4Y€HH e B IpUPOoJe U ) KU3HU YeJIOBEKa C

OKcHABI cepbl KaK MPe/CTaBUTENN KUCIOTHBIX OKCH/I0B. CepHast OIOpOM Ha CXeMY U IJIaH.

KHUCJI0Ta, GU3UYECKHe U XUMUYEeCKHe CBOMCTBA (0611Me Kak OnpezenaTh Haiu4yue cy1bdaT-HOHOB B pacTBOPE.

IpeACTaBUTEIS KJIacca KUCAOT U *crienuudeckue®), npumeHenne. | O6BACHATD CYIIHOCTb 9KOJIOTHYECKUX TP06GJIeM, CBA3aHHBIX € IepepaboTKoH
CepHHCTast KUCJIOTA. coeZIMHEHUH cepbl 0C/Ie CTPYKTYPUPOBaHUSA MaTepraJa.

*XUMHYecKHe peakliny, JieXalle B 0CHOBE MPOMBILIJIEHHOTO [l1aHMpPOBATh M OCYLIECTBIIATh HA NPAKTHKE XUMUY€ECKH e 3KCTIEPUMEHTHI,
croco6a noJsiy4eHus1 CEpHON KUCJIOThI. ANINAapaThl U MPOTEKaloIIHe B MPOBOJUTD HAGJIIO/IEHU S, [ieJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIepUMeHTa.
HUX MPOoLEecch] (Ha IpUMepe NPOU3BOACTBA CEPHOM KUCIOThI).* CiefoBaTh NpaBuJaM 6e30NacHOM paboThl B labopaTopuu MpU

CoJiv cepHOM KHCJIOTBI, Ka4eCTBEHHAs peakLys Ha cy/1bdaT-noH. HCI0JIb30BAHUH XUMHUYECKOH MTOCYAbI ¥ 060pyZ0BaHUsI 0J] PYKOBOZACTBOM
HaxoxeHue cepbl U eé coeJMHEHUH B Ipyupo/Jie. *XuMudeckoe nezarora.

3arpsisHeHHE OKpYKarollel cpe/ibl COeAMHEHUSIMU CEPbI [IpoU3BOAUTL BEIYMCJIEHHUS 10 XHMUYECKUM YPaBHEHHSIM 110 aJITOPUTMY.
(kuCc/I0THBIE JOX/AH, 3arPsI3HEHHEe BO3/lyXa U BOJJ0EMOB), CIOCOObI Hcrosnb30BaTh NPY BbINOJHEHUY Y4eOHBIX 33/JaHUN TEKCThI y4eOHHKA,

€ero mpejoTBpalleHus.* crnpaBoyHble MaTepuabl ([leprofAUYeCcKyI0 CUCTEMY XMMHUYECKUX

anemeHToB /. . MeH/e1eeBa, Tab ULy paCTBOPUMOCTU KUCJIOT,
OCHOBaHUM U coJiel B BOJie, 3/IEKTPOXUMUYECKU M psiJi HANPsDKeHU |
MeTaJlJIoB).

Hcnosib30BaTh MPH BbINOJHEHUH yue6GHbBIX 33/JaHUH U B polLecce

JleMOHCTpauu
Kosnneknuu (BuzeoMaTepuasbl): cepa U eé coeiIMHEHUs.
O6yrsiMBaHUe caxapa 1o/ eCTBUEeM KOHIIEHTPUPOBAHHON CEpHOU

KHUCJIOTHI. o

HCCJIeA0BaTEIbCKOH J1eITeIbHOCTH HAayYHO- MO JISIPHYIO0 JIMTEPATy Py
JlaGopaTopHble U NpaKTHYeCKHe paGoThl XAMHYECKOT0 COJIepKaHMsl, CIPAaBOYHbIe MaTepHaibl, pecypcbl HTepHETA
Jla6opaTopHBIE OIBITHI: [OCJIE KOHCYJIbTALKH C IE4arorom

O6napy:xeHue cyJ1bdaT-MOHOB.

B3auMogeiicTBue pa36aBjieHHON CEPHOM KHUCIOTHI C IUHKOM.
BbruucieHust

10 ypaBHEHHUAM XMMUUYECKUX peaKk Ui
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Tema 5. O6mas
XapaKTepHCTHKa XUMUYEeCKHX
3j71eMeHTOB VA-rpynnsl. A30T,
docdop u ux coegrHeHUA
(74)

Tema 6. O61as XxapaKTepuc-
THKA XMMHYeCKHUX 31eMeHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMII M UX

O611as xapakTepucTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJ15 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHUe B Ipupo/e, dusnyeckue U XMMHUYECKHe
cBoicTBa. KpyroBopoT asora B npupoje.

AMMuak, ero pusnyeckue U XMMHUYeCKHe CBOMCTBA, NOJIyYeH e U
npuMeHeHue. CoJiM aMMOHUS, UX QU3UYeCKHe U XUMHUYeCKHe
CBOHCTBA, NpUMeHeHHe. KayecTBeHHast peaklMsi Ha HOHbI aMMOHHUSI.
A3oTHas KUCI0Ta, eé pU3nvecKre U XUMHUYeCKHe CBOMCTBaA (o61ine
Kak IpeJcTaBUTeJIs KJIacca KUCJIOT U *crienuduyeckue®).
*A3oTHCTast KUCI0Ta. Mcriosib30BaHHe HUTPATOB U COJIed aMMOHHUS
B KayecTBe MUHepa/bHbIX y06peHuit.*

XrMHYecKoe 3arpsi3HeHre OKpPY’Kalollel cpesibl CoeAMHEHUAMHU
a3oTa (KUCJIOTHbIE JOXK/IH, 3arpsi3HEHNE BO3/IyXa, I0YBLI U
BO/I0EMOB).

®ocdop, *annoTponHsle MoauduKanuu pochopa*, dusnyeckue u
XUMHUYecKHe CBOWCTBA.

Oxcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYECKHUE CBOUCTBY, *nosyyeHue.* *KauecTBeHHast peakuus Ha
docdar-noHBL*

*Wcnonbp3oBaHue $ochaToB B KaueCTBe MUHEPATbHBIX Y100 peHU M. *
3arpsisHeHHe NPUPOJHBIX BOAOEMOB pocdaTamu.

JleMOHCTpauu
Konnekuuu: ¢pocdop u ux coesrHeHus.
B3auMopelicTBUe KOHIIEHTPUPOBAaHHOM a30THOM KUCJIOTHI C Me/ib1O0.

JlabopaTopHbIe M IpaKTH4YeCKue paGoThbl

JlabopaTOpHbBIE ONbITHI:

1. B3auMogeicTBHe cosieli aMMOHMUS C IIE0YbIO.

2. O3HaKoMJIeHHE € 06pa3LaMy a30THBIX U GOCPOPHBIX Y00 pEeHU .
[IpakTHueckas paboTa:

Ne 10. llosyyeHne aMMUaKa, U3yyeHHe ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XUMUYECKUX peaKLUi

Yrnepog, anysoTponHble MOAUPUKALUY ITPpaduT, aIMas.
B3auMozeiicTBHE ¢ MeTa/lJIaMH, HEMeTaJlJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHON KU CJIOTAMH,
pacrpocTpaHeHHe B IPUPO/ie, PU3UYECKHE U XUMUYECKHE

OO6BSACHATDH 001IME 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3J1eMeHTOB VA-
IPYNIBI U UX COEAMHEHHUH C y46TOM CTPOEHUS UX aTOMOB.

XapakTepH30BaTh PU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELIECTB
azoTa u ¢pocdopa U UX coelMHEeHUH (aMMUaKa, CoJiell aMMOHHUS], a30THOM
KHUCJIOTBI, HUTPATOB, oKcua pocdopa(V) u dpochopHOM KUCIOTHI,
docdarToB), criocobbl UX MOTYIeHUs], TPUMEHEHNE U 3HaYeHHe B IPUPOJe
Y KM3HU YeJsIoBeKa C UCIOIb30BaHHUEM CXEeMBI.

OnpezensaTh MOHBI aMMOHHS U pochaT-HOHBI B paCTBOPE C UCNOIb30BaHUEM
TabJinIbl "XapakTepHble peaKI[MU Ha KATHOHBI M aHUOHBI".

OGBSCHATD CYIIHOCTb 9KOJIOTUYECKHX MTP06JIeM, CBS3aHHBIX C HAX0XK/JeHNEM
coeilMHeHUM a3oTa U pocdopa B oKpy:xatolleil cpefe.

[I1aHUpPOBATb M OCYLIECTBJAATD HA IPAKTHKe XMMHUYECKHEe IKCIIEPUMEHTHI,
NPOBOJUTB HAGJIIOEHUS, JleJlaTh BbIBOZbI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CieoBaTh NpaBUJaM 6e30MacHOM paboThl B labopaTopuu NMpu
HCIO0JIb30BaHUM XMMHUUYECKOH MOCyAbl U 060pyJ0BaHHUS.

[IpoM3BOAMTD BHIYUC/IEHHSA 10 XMMUYECKHUM YPaBHEHUAM.

Wcnosib30BaTh MPHU BHINOJHEHUH YYE€OHbBIX 33/JaHUHM TEKCThI yYEOHUKA,
CNpaBOYHbIE MaTepHabl (IEPUOANYECKYIO CUCTEMY XMMHUYECKUX
asnemeHTOB /l. U. MeHiesieeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U CoJiell B BOJie, 3JIEKTPOXHMUYECKUH psii HAaNpsHKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpH BbINOJHEHUH YUeOHBIX 33/laHUN U B ITpoLiecce

HCCJIEI0BATENbCKOM 1eATENbHOCTH HAYYHO-TIONYJISIPHYIO0 JIMTEPATYPY
XMMHUYECKOI'0 COJIepKaHusl, CIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa
HocJie KOHCYJIbTAlMH C IearoroM

O6bACHATD 001Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB IVA-
IPYINIbI U UX COEAMHEHNUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepH30BaTh PU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELIECTB
yTJIEPO/iA U KPEMHMS U UX COeJUHEHUH (OKCUJOB yTJIEPOAA, YTOJbHOH

39




coeJMHEeHUusA
(84)

cBocTBa. Axcop6uus. KpyroBopoT yriepoja B IpUpPoOJeE.
Oxcupbl yrieposa, ux Gusndeckue U XUMHUYeCKHe CBOWCTBA, UX
JleiCTBHE Ha )KUBble OPraHU3MBI, [I0JIy4eHHEe U TPUMeEHEHHE.
*JKoJioruyeckre Npo6JeMsl, CBI3aHHbIE ¢ OKcuAoM yriaepoga(IV);
rUI0Te3a IJ106a/bHOrO NMOTENJ/IEHHUS KJIMMaTa; TapHUKOBBIH
adpoekr.*

YrosibHast KUCI0TA U €€ CoJTi, UX QU3NYecKHe U XUMHUYeCcKue
CBOHCTBA, NOJIyYeHHe U MpuMeHeHMe. KauecTBeHHas peakius Ha
Kap6OHAT-UOHBL

*[lepBoHa4Ya/IbHbIE MOHATHUS 06 OPraHNYEeCKUX BellecTBaxX Kak o
COeIMHEHUSIX yTJIEpo/a: 0COGEHHOCTH COCTaBa U CTPOEHMUS.
[ToHATHE O 6MOIOrMYECKH BaXKHBIX BELeCTBAX: KUPAX, OeKax,
yrJieBojax. MaTepuanbHOe eJUHCTBO OPraHUYeCKUX U
HeopraHUYecKUX coeJuHeHnu.*

*KpeMHuH, ero ¢pusnyeckue U XMMHU4YeCcKHe CBOHCTBA (Ha NpUMepe
B3aMMOJEeHCTBUA C META/JIAMU U HEMETA/VIAMH ), TToJIyyeHue U
NpHMeEHEHUE B 3JIEKTPOHUKeE.*

*CoeiMHEHUs KpeMHUA B IpupoJe. O61ue npescTaBieHus 06
okcuze kpeMHusi(IV) u kpeMHueBoi KucaoTe. CUINKATBI, UX
HCI0JIb30BaHUE B OBITY, MeJUIMHE, TIPOMBIIIJIEHHOCTH.
BarkHel1LIMe CTPOUTEIbHbIE MAaTepUaJIbl: KEPaMHUKa, CTEKJIO,
L[IEMEHT, 6eTOH, XKeJsie300eToH. [I[po6ieMbl 6e30MacHOrO
HCII0JIb30BaHUSI CTPOUTENbHBIX MaTepHasIoB B IOBCeJHEBHOMN
JKU3HU.*

JleMOHCTpau

Mozenu KpUCTaJIMYeCKUX PeLIETOK aiMasa, rpadpuTa, MOJIEKY bl
bynnepeHa.

Anicop61iusi pacTBOPEHHBIX BEI[eCTB aKTHBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BupeomaTepuasbl: CUJIMKAaTHasA HPOMBIIIIEHHOCTb.

Mopenu MosieKyJ1 OpraHM4eCKUX Bell|eCTB.

JlabopaTopHbIe M IPaKTH4YeCKUe PaGoThbl

JlabopaTOpPHBIH OMBIT:

KayecrBeHHas peak1iisl Ha Kap6OHAT-HOH.

[IpakTHYyecKkue paboThl:

Ne 11. [Tosy4yeHHe yreKUCI0r0 ra3a v U3y4eHHe ero CBOKCTB.
KayecrBeHHast peak1iisl Ha KapbOHAT-HOH.

Ne 12. PelreHue akcliepuMeHTa/IbHBIX 337a4 110 TeMe «HemeTasibl».

Boruuciienus
110 ypaBHEHUSIM XUMHUYECKUX peaKLUii, eciu O UH U3 peareHToB
JlaH B BU/Jle BOJHOTO pacTBOpa C U3BECTHOM MacCOBOM Jj0J1ei.

KHCJI0TbI, Kap6OHATOB, OKCH/A KPEMHUSI, KPEMHUEBOH KHCJIOTHI,
CUJIMKATOB), CIOCOGBI UX MOJIyYeH s], HPUMeHEeHHe U 3HaYeHHe B IpUpo/Je
Y ’KU3HU YesloBeKa.

OnpefensaTh KapOOHAT- U CUJIUKAT-

HOHBI B pacTBOpe.

OO6BSACHATD CYIHOCTb 3KOJIOTUYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKAEHUEM
YTJIEKHCJIOTO Ta3a B OKpYyKaloLel cpesie.

WnnocTpupoBaTh B3aMMOCBSI3b HEOPTAaHUYECKUX COeJUHEHUH yriepoa U
OpTraHHUYeCKUX BellleCTB M0/l PYKOBOACTBOM YUUTEJIS.

[11aHUPOBAThb U OCYLECTBJATH Ha MPAKTHKE XUMHUYECKH € 3KCIIEPUMEHTHI,
MPOBOAUTL HAbII0eHus], ieJ1aTh BbIBO/BI 110 pe3y/ibTaTaM 3KCIepuMeHTa
rocJie MpeiBapyUTeNbHON paboThI.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B 1ab0paTOpUX MpHU
HCIIOJIb30BAaHUU XUMHUYECKOU MOCy bl U 060pyZ0BaHUS.

Hcnonp30BaTh NpHY BHINOJIHEHUH YUeOHBIX 33JaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuasbl ([lepuoguveckyro cHCTeMy XUMHYECKUX
asnemeHTOB /l. U. MeHiesieeBa, Tab/IMLy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH paJ, HaNpsXKeHU N
MEeTaJIJIOB) MOCJ/Ie KOHCYJ/IbTALUU C IeAaroroM.

HWcnosib30BaTh NpH BBINOJHEHUN YYE€OHBIX 33/IaHUH U B IIpoLecce
Hcce[0BaTeIbCKOM JiesATeIbHOCTU Hay4HO-IIONYJISIPHYI0 JIUTepaTypy
XUMUUYECKOTO COZIEpPKaHUs, CIIPaBOYHbIE MaTepHUaJbl, pecypchl UHTepHETA
1ocJie KOHCYJIbTAIUK C 11eJaroroM.

Pa3gen 3. MeTa/Uibl U X coeguHeHus (20 4)
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Tema 7. O61mue cBolicTBa
MeTaJ/l/IOB
(449)

O61as xapaKTepUCTHKA XUMUYeCKUX 3J1eMEHTOB — MeTaJlJIOB Ha
OCHOBAHUM HX NOJIOKeHHUA B [leproiHyecKoi cucTeMe XMMHYECKUX
asemeHToB /. U. MeHzeneeBa u ctpoeHust aToMoB. CTpoeHHe
MeTa/lJIoB. MeTasinyecKasi CBSI3b M MeTaJlJIn4yecKas
KpUCTa/L/IMYecKast peléTKa. JJIeKTPOXUMUYECKUH psijL
HanpspPKeHUH MeTasioB. Pu3ndeckre U XUMAYECKHe CBOMCTBA
MeTaJJI0B. *061He CIOCOOBI MOYYeHHsI MeTalI0B. [loHSTHE O
KOPPO3HUH METAJIIOB ¥ OCHOBHBIE CIIOCOOBI 3aIUThI OT KOPPO3HUH.
CrutaBsl (CcTastb, YYTYH, JIOPATIOMUHUN, OpOH3a), UX IPUMEHEHHE B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMOHCTpauu

0O3HaKoMJIeHHE C 06pasllaMi METAJIJIOB U CIUIaBOB, UX
dU3NYeCKUMU CBOMUCTBAMU.

Mogenu KpUCTaINYECKUX PeLIETOK METAJLJIOB.
BujeomaTepuasbl: KOPPO3UsI METAJIOB.

JlaGopaTopHble ¥ NPAaKTUYECKUE PAGOThI

JlabopaToOpHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy CIJIaBOB MeTaJJI0B.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTajlyIa C KUCJOTOH OT NPHUPOAbI
MeTaJslla.

BbluuciieHust
— 110 ypaBHeHI/IHM XUMHUYECKUX peaKLu/n?I, €CJIM OJUH U3 peaI‘EHTOB
COZLEPXKUT PUMecU
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PackpbIBaTh CMBIC/ U3yYaeMbIX HOHATUH U IPUMEHSATh 3TH OHATHUS IPH
ONKCAaHUU CBOWCTB BEIECTB U UX MpeBpallleHu .

OOBSCHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3J1EMEHTOB-
MEeTaJIJIOB U UX COEJUHEHUH C yYETOM CTPOEHHS UX aTOMOB.

XapaKkTepHU30BaTh CTPOEHHE METAJLJIOB, 061IKe GU3UYECKHe U XUMUYECKHE
CBOMCTBa MeTaJlJIOB.

XapakTepHr30BaTh 06IIIHe CIOCO6HI MOJyYeHUs] METAJJIOB MOC/Ie
CTPYKTYypUPOBaHUsI MaTepHaa.

CienoBaTh MpaBUiaM Ge30MacHON paboThI B 1ab0paTOpUX IpHU
HCIOJIb30BAaHUU XUMHUYECKOU MOCY/IbI U 060PY A 0BaHMUS.

[Tpou3BOUTH BHIYUCIEHUS 0 XUMHUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh NpHY BHINOJIHEHUH YUeOHBIX 33JlaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuasbl ([lepuogudeckyro cHcTeMy XHMHYECKUX
anemeHTOB /. . MeHzeeeBa, TabIUIy paCTBOPUMOCTHU KUCJIOT,
OCHOBaHUM U CoJiel B BOJie, 3JIEKTPOXUMUYECKUN psJl HANP SHKEHU N
MeTaJlJIoB).

Hcnosib30BaTh NpHU BbIMOJHEHWH YUeOGHbIX 33/laHUI U B ITpoliecce
HCC/Iel0BaTeNbCKOM AesiTeIbHOCTH HAyYHO-NIONYJISIPHYI0 JINTepaTypy
XUMHUYECKOTr0 CO/IepKaHus, CIPaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
MocJie Mpe/IBapUTENbHON KOHCYJIbTAIMH C IEJAroromM




Tema 8. BaxkHeimue
MeTaJL/Ibl H UX COeJUHEHU A
(16 9)

Tema 9. BemiectBa u
MaTepuasbl B X)KM3HU
YeJyioBeKa

lesounbie MeTanibl. [losoxkeHue B [leprouueckol cucteme
XUMUUecKUX 3j1eMeHTOB /Jl. U. MeH/iesieeBa, CTpOeHNE aTOMOB.
HaxoxzaeHue B nmpupoze.

dusuyeckre U XMMHUYeCKHe CBOMCTBA (Ha IpUMepe HAaTpUS U
Kanus). OKCUbl ¥ TUAPOKCU/IbI HATPUs U Kasusl. [I[puMeHeHre
IEJIOYHBIX METAJIJIOB M UX COEIMHEHUM.

[[lesioyHO3€eMe/IbHBIE METAJ/LJIbl MAarHUM U KaJlblLUH, CTPOEHHE
aToMoB. [TosioxkeHue B [leprouueckoil cucteMe XUMHUYECKUX
asieMeHTOB /|. U. MengeneeBa. HaxoxaeHue B npupo/e.
dusnyeckre U XUMUYECKHE CBOHMCTBA. BaxkHelIMe coeJuHeHUs
Kanbuus (OKCUA, TUAPOKCUJ, cosin). *JKECTKOCTb BOABI U CIIOCOOBI
eé ycTpaHeHHs.*

Anmomunuit. [losioxkenue B [lepruoanyeckoit cucteMe XMMHUYECKUX
aneMeHTOB /I. U. MenjeneeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Prusnyeckre U XUMHYECKHE CBOKCTBAa. AMdoTepHbIE
CBOMCTBA OKCHJA U TUJPOKCUJA.

2Keneso: cocTas, cBoicTBa U nosyyeHue. [losoxxeHue B
[leprosnyeckolt cucTeMe XMMUYECKUX 3J1eMEHTOB

. . MeHpeneeBa, cTpoeHue aToMa. HaxoxzieHue B npupofe.
dusnyeckre U XUMHYECKHE CBOMCTBA. OKCU/IbI, THAPOKCH/IBI U COJTH
xese3a(Il)

u xese3a(lll).

JleMOHCTpauu

B3auMogeiicTBre HaTpUs € BOJOH.

OkpalirBaHue JIaMeHU HOHAMH HAaTPUS U KaJusl.
OkpalirBaHUe MJIaMeHU HUOHAMHU KaJbI[Hsl.
B3auMoieiicTBHE OKCH/A KaTbIUS C BOJOM.
BusieomaTepuasbl: TOpeHHE JKesle3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U NPaKTU4YeCKUe paGoThl
JlabopaTopHbIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LiaMy aJIIOMUHHSA U €T0 CIIJIaBOB.
AmooTepHble CBOMCTBA TMPOKCH/IA ATIOMUHUS.
KayecTBeHHbIe peakLMM Ha MUOHBI XKeJle3a.
[IpakTHyeckue paboThL:

Ne 13. PemreHue skciepMMeHTaJIbHBIX 33/1a4 110 TeMe «MeTaJlIbI».

BbluuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PEAKIIHUIM.

O6BSCHATDH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPYNIaX U UX COeJUHEHUH € y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMHYECKHe CBOHCTBA NPOCTHIX BEILLECTB
MeTaJlJIOB U UX coeJuHeHUH (OKCH/0B, THAPOKCH/IOB, COMel) c onopoi Ha
CXeMy, CIIOCOObI UX MOJIy4eHHs], TPUMeHeHHe U 3HaYeH e B IPUPOJe U )KU3HU
YyesIoBeKa.

Pacro3HaBaTh C TOMOIbI0 Ka4eCTBEHHBIX peaKMi HOHbI METaJIIOB (MarHus,
KaJIbLIMSl, aJIIlOMUHUS, UHKQ, X)KeJie3a (2+), xkese3a (3+), Mmeau (2+) ¢
HCI0JIb30BaHUEM TabnIb! "XapaKTepHble peaKIMy Ha KATHOHBI'.

[l/1aHMPOBATh M OCYLIECTBIISATh HA NPAKTHKE XUMHYECKH e 3KCIIEPUMEHTHI,
NPOBOJUTD HAaGJII0/IeHH s, 1eJIaThb BBIBOJIbI 110 pe3y/IbTaTaM 3KCIIepUMEHTa.

CrnesoBaTb NpaBU/IaM 6€30MacHOM paboThI B J1abopaTOPUH NPU
HCIOJIb30BAHUH XUMHUYECKOH ITOCY bl U 060pPY/,0BAHHUA.

[Ipou3BOAUTH BbIYUCJIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.

BeicTpanBaTh pa3BépHYyTble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
nHdopMaIuIo U3 yyeGHHUKA U CIPABOYHBIX MAaTEPHUAJIOB, FPAMOTHO
HCIOJIb30BaTh U3yYeHHbIU MOHATUHHBIHN annapaT Kypca XUMHU.

Hcnosb30BaTh NpH BBINOJHEHUH Y4eOHBIX 33/JaHUI U B IIpoliecce
HCCJIEZI0BATENbCKOM 1eATENbHOCTH HAYYHO-IONYJISIPHYIO JIMTEPATYPY
XMUMHYECKOT0 COZiep>KaHUs, CIPaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa
1ocJie Ipe/BapUTebHOM KOHCY/IbTALMH C IIe/JaroroM

Pa3gen 4. XuMus U OKpyxawomas cpeaa (3 4)

*HoBble MaTepHa/ibl U TEXHOJIOTUM. BelllecTBa U MaTepuasbl B
MOBCEeHEBHOM >KM3HU YesIoBeKa. XUMUA U 3[0poBbe. besonacHoe
HCIIOIb30BaHME BELECTB U XUMUYECKUX peaKLUi B OBITY.
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XapaKTepHU30BaThb PoJib XMMUH B Pa3/IMYHbIX chepax AesTeJbHOCTH JI0JEeH,
OCHOBHbI€ BellleCTBa U MaTepHaslbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
YyeJsIoBEKA.




(34) [IpupoiHbIE UCTOYHUKH YTIEBOAOPOO0B (Yro/ib, IPUPOAHBIH a3, OO6BSICHATD YCI0BUS 6€30IMAaCHOTO UCI0JIb30BaHUS BELECTB U XUMHUYECKUX

HedTb), TPOAYKTHI UX EPEPAOOTKH, UX POJIb B OBITY U peakiui B GbITY.

HPOMBILIJIEHHOCTH. AHaM3MpPOBaTh U KPUTHUYECKHU OLlEHUBATh UHPOPMALIMIO O BJIUSHUU
OCHOBBI 3K0JIOTHUYECKOHM rpaMOTHOCTH. XUMHUYECKOe 3arpsi3HeHre MPOMBILIJIEHHOCTH, CeJIbCKOTO X035IMCTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Kalollel cpesibl (MpesiesIbHO AONyCTUMas KOHLEHTpaLus OKpY>Kalollel cpeabl.

BewectB — [1K). YMeTb 0Ka3bIBaTh NepBYI0 IOMOIb IPU XUMHUYECKUX 0KOTaxX U OTPaBJIEHUSX.
PoJib XMMUH B pellleHUH 3K0JIOTHYeCKHUX Tpo6ieM.* [IppHUMaTh y4acTue B 06CyK/JeHUH MPO6JIeM XUMUYECKOH U 9KOJIOTUYECKOHN

HallpaBJIEHHOCTH, BbICKa3blBaThb COGCTBeHHy}O IO3UILHI0 11O np0611eMe U
npeasaraTb BO3MOXXHbI€ ITYTHU eé peumeHud Ol'lOpOﬁ Ha I/IH(bOpMaLU/Il-O us3
y‘-[e6HI/IKa H CIIPAaBOYHbIE€ MaTepHaJibl, peCypChbl I/lHTepHeTa.

[Ipu paspaboTke pabo4yell HmporpaMMbl B TEMAaTHYECKOM I[JIAHUPOBAHUM [IO/DKHBI OBITb yYTEHbl BO3MOXXHOCTH HCIOJIb30BAHMS 3JEKTPOHHBIX (LUPPOBBIX)
00pa3oBaTeJIbHbIX PECYPCOB, SBJSIIMXCA y4eOHO-METOJUYECKUMU MaTepuajaMu (MyJbTUMeJAUNHbIE NPOrpaMMbl, 3JIEKTPOHHblE YYeOHHUKHM U 33JaYHUKH,
3JIEKTPOHHBIE OGUOJINOTEKH, BUPTYaIbHbIE JIA60PAaTOPUH, UTPOBbIE MPOrPaMMbI, KOJUIEKIMH IHPPOBLIX 06pa30BaTebHbIX PECYPCOB), UCIOJIb3yEMbI MU [IJIs 00YYEeHUS U
BOCIHUTAHUSA PA3JMYHBIX TPYHI I0JIb30BaTeJsel, MpeJCTaBJeHHbIMA B 3JIEKTPOHHOM (BU(POBOM) BHUJE U Pealyu3yIIMMH AUJAKTHYecKhe Bo3MoxkHOcTu WKT,
CoJlep>KaHue KOTOPhIX COOTBETCTBYET 3aKOHO/ATEIbCTBY 06 06Gpa30BaHUU.

2-ii BApMAHT
TEMATUYECKOE IINTAHUPOBAHUE

BTopoif BapuaHT MPUMEPHOTO TEMAaTUYECKOTO TUIAHWPOBAHUS HCIONb3yeTcs, eciau oOywatomuecs ¢ 3I[1P momyuaroT
o0Opa3oBaHue B OTJIETLHOM Kjlacce. B JaHHOM BapuaHTe mpeasiaraeTcs:

- U3y4YeHHUe MaTeprasia KpymHbIMH OJIOKaMU;

- onepexaroiiee o0y4eHue;

- BO3MOXHOCTh TPHUMEHEHHUS 3HAHUN B PA3IWYHBIX YCIOBUSAX (MEPEHOC 3HAHWUU M0 AHAJIOTUHM OT OOIIUX CBOWCTB
pa3IMYHBIX KJACCOB BEIIECTB K OONMM W CHENU(PUYIECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIWYUBACT JOJIIO
CaMOCTOSITEJIbHOCTH 00YYaIOIIUXCSl TPU U3YYEHUH HOBBIX TEM.

CoOmiofaeTcss  JIOTMKAa  WM3YYeHHMs]  BEIIECTB —  CBOMCTBA  BEIIECTB  ONPEICISIOTCS ~ CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATETLHOCTHIO, XUMUYECKON CBSI3bI0 M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, THIIOM KPUCTAUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOCHHE BEIIECTBA, BAXKHEWININE MPEACTABUTEM IMPOCTHIX M CIOXKHBIX BEIIECTB, XUMUYECKHE
peaxkiun).

M3MeHeHue miaHupoBaHus Mo pas/ieiaM U TeMaM COCTOUT B CIIEAYIOIIEM:
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- U3y4€HUE OCHOBHBIX BOIPOCOB HEOPTaHUYECKON XMMHUH OCYLIECTBIIIETCSA B 8 Kilacce, OOJIbIe BpEMEHH BBIICIAETCS Ha
IIpUMEHEHUE 3HaHuM B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakuun',
"DJIeKTpoIUTUYECKasl JUCCOLMALINs. XUMUYECKUE PEAKIIUU B pacTBOpax';

- TepecTaHoBKa TeM, 9 kiacc: TeMa «Meramisy nepen «Hemeramnammy», T.K. oOyuatomuecs: ¢ 3[1P Gombiie 3HaKOMBI €
MeTa/lIaMU U JIerye XapakTepu3yroT UX M0 CBOWCTBAM U IPUMEHEHUIO;

- IepepacipeiesieHue COAEpKaHnusl OJHUX TEM B JIpyrue (pacKpbIBaeTCs Ha KOHKPETHBIX NpHUMeEpax Ipyrux tem). Tema
"XuMus M OKpyXaromas cpena' pacKpbhlBa€TCsl Ha KOHKPETHBIX MNPUMEpPAxX B paszaenax '"MeTalulbl U UX COEIUHEHUS',
"Hemetamner IV-VII rpynn u ux coenuneHus";

- o0benuHEeHHE TeM (JaeT OoJbllle BO3MOXKHOCTEW Ui MCIOJIb30BAHUSA CPABHEHHMs — CXOJCTBA M OTJIMYMN; TeMma
«Kucnopon» u rema «Bogopon»);

- BblgeneHue otraenbHbiX TeMm (Tema «llepBoHauanbHble MOHATUS 00 OpPraHMYECKUX BEUIECTBax»). BplneneHue B
OTACNBbHYIO T€MY, B KadecTBe "OyKBaps MO OpraHM4eCKOM XUMHUHU'", TaeT BO3ZMOXXHOCTH YIIyOJNSTh MOHSTHS: ONpPEICICHUS,
KJ1accu(uKaIus, OCHOBaHMs sl Kiaccu(UKaluyi, HOMEHKIIaTypa, 00IlKie CBOMCTBA BELIECTB, CTPYKTYpPA BELLIECTBA, COCTABICHUE
dbopMyn no oduiel Gopmylie U MO HA3BaHUIO, HAa3bIBaHHE BEUIECTBA MO (opmyne. B 3ToM ciiydae nmporpaMMHBIA Marepuall U3
xapaktepuctuku VA moarpymmbsl MOKHO JJOHECTH HE (PparMEHTOM KAPTHUHBI «OpPraHUYECKUE BEIIECTBa», a KaK 4acThb LEJOrO.
MosxeT ObITh BbiZesieHa TeMa «[IpakTHKyM» B KOHILIE IEPBOT'O U BTOPOrO roJI0B 00 yUEHU L.

TemaTu4eckoe IVIAHUPOBAHUE

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

Tembl KomunuectBo vacos B Tom uncie HasBanus pabot
Ha KOHTPOJIbHBIE Ha MPaKTHYECKHE
paboThl paboThI
Paznen «IlepBoHauaibHble XUMUYECKUE TIOHITUSLY, 144

1.  Xwumnus — BaxkHas 001acTb 4 1 2 IMpakTraeckas padora Nel « JlabopaTopHOe 000pyJOBaHHE U IPUEMBI

€CTECTBO3HAHUS U MIPAKTHIECKON oOpareHust ¢ HUM»

NIeSTETBHOCTH YeI0BeKa. [paktuaeckas pabora Ne2 «OuucTtka 3arpsa3HEHHO OBapEeHHOH conn"
2. BemiecTBa 1 XUMHUUYECKHE PEAKIHN. 7 - 1 IMpakTraeckas padota Ne3 «IIpu3HaKH MPOTEKAHUS XUMHYECKUX PEAKIHI
3. KonmyecTBeHHBIE OTHOIICHHUS B 3 1 - KontponpHas padora Nel «IlepBoHadaibHbIE XUMIYECKHE TIOHATHS, XUIMUYECKIE

XUMHHA (hopMyJIBI M ypaBHEHHs» 3arpsi3HEHHOW MOBapEHHOH COJIN
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|

Pasaen ((HepI/IOZ[I/I'-IeCKI/Iﬁ 3aKOH U NIEPUOAUICCKasl CUCTEMA XUMHUICCKUX DJIEMEHTOB I[I/I MeHz[eneeBa. CTpOCHI/Ie aroMa. XumMudeckas CBs3b. OKUCIIMTEIIEHO -BOCCTAHOBUTETHHBIC pCaKuumn», 159

4.  Crpoenue aTomMa 7 1 - KonrponbsHas pabora Ne2 «Ileprnoaudeckas cHCTeMa XUMUYECKUX 3JIEMEHTOB

Ilepuoguueckuit 3akoH 1 J.M. MenneneeBa. CTpoeHHe aToMa»

HEePHOIMIECKast CHCTEMa XUMHIECKHX

snemenToB J[.M. Menneneena

5.CtpoeHue BelecTB. XMMUUYECKast 8 1 - KonrpospHas pabora Ne3 «Xnumuueckast CBS3b»

CBSI3b.

OKHCITUTENEHO-BOCCTAHOBUTEIIbHBIE

peakImn

Paznen «Baxxneimue npeacraBuTeNI HEOPraHUUECKHUX BEIIECTBY, 354

6. Kucnopoz. Bogopon. 14 1 2 IMpakTraeckas padora Ne4 «Ilosrydenue KHCIOPOa U H3YUECHHE €r0 CBOHCTBY
[Ipaktuueckas pabora Ne5 «IlomydeHue Bogopoaa M U3yUSHUE €ro CBOMCTBY
Kontponsaas padora Ned4 «Kucnopoa. Bogopon»

7. Bopa. PactBopBL. 5 - 1 IMpakTraeckas padota Ne6 «IIpuroToBieHNe pacTBOPOB € ONpPeeIeHHON
MacCOBOM 0JIeH paCTBOPEHHOT'O BEILIECTBA»

8. Teopus 2IEKTPOIUTHIECKOH 5 - -

JHCCOIMALIIH

9. Baxkneimue Kaaccel 11 1 1 KontponpHas padora Ne5 «OcHOBHBIE KJTaCChl HEOPTAaHUYECKUX COCAUHEHUID

HEOPraHUYECKUX COETMHEHUH [paktuueckas pabota Ne7 «PemieHne 3cKCIIEpUMEHTAIBHBIX 32124 110 TeEMe
«OCHOBHBIE KJTaCChl HEOPTaHUYECKHMX COSTUHEHUID)

Paznen «BemecTBO M XMMUUECKUE PEeaKLI», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMUUECKUX pEeaKIi

9 KJIACC

Templ

KomnuectBo yacos

B Tom uucie

Ha KOHTPOJIBHbIC
paboTsI

Ha MPAKTUIECKUE

paboTe

HasBanus pabot

Paznen «[loBTopeHue u yriryOiieHIe 3HAHUH OCHOBHBIX Pa3JelioB Kypca 8 kiacca « BemecTBo M XUMUYECKUe peakimmy, 1049

TToBTOpEHHME 1 yriayOlicHHEe 3HAHUI 10 1 2 Ipaktndeckas padbota Ne 8 «Peakiu HOHHOTO 0OMEHaY

OCHOBHBIX pa3/JelioB Kypca 8 kiacca IIpakTraeckas padoTa Ne9 «KauecTBeHHBIE peaKkIiK B paCTBOPE»
KontpospHas padota Ne 6 «DneKTpOaUTHYECKAs AUCCOITHALIISDY

Paznen «Metabl 1 ux coequHeHUN Y, 209

1. O0mue cBOHCTBA METAJLIOB 4 - -

2.Mertasl ¥ UX COCTUHEHUS 16 1 1 IpakTrueckas padota Nel3 «PenieHue skCriepuMeHTaNBHBIX 3aa4 [0 TeMe

«MeTaJutbl ¥ UX COSIUHEHHSIM
KonTposnpHas pabora Ne8 «MeTaumbsny

45




Paznen «Hemeramms! IV-VII rpynm u ux coeauneHus», 244

3.00mas XxapaKTepuCTUKa
XUMHYECKUX 37ieMeHTOB Vlla
rpynnsl. ['anoreHsl.

4 :

4.00masa xapakTepucTHKa
XUMHUYECKUX 3JieMeHTOB Vla
rpynmsl. Cepa U ee COSTUHEHHUS.

5.00m1as XxapaKTepuCTHKa
XMMHUUYECKHX 3JeMEeHTOB Va
rpynIsl. A30T, pochop u ux
COCJTMHEHHSL.

IpakTraeckas padota Nel0 «Ilomyduenne aMMuaKa U U3ydeHHUE €TO CBOWCTB)

6.00mast XxapaKTepuCTUKa
XUMHYECKHX 35eMeHToB |Va
rpymmsl. YIiaepo, KpeMHUM U UX
COE/IMHEHUs].

IIpakTraeckas padora Nell «IlomydeHue yrieKuciIoro ra3a u H3ydeHHe ero CBONCTBY
IIpaxtuueckas padota Nel2 «Pemenne skcepuMeHTAIbHBIX 3a/1a4 [0 TeMe
«Hemetanner IV-VII rpynm n ux coequHeHUID

Kontposphas padora Ne7 «Hemeranisy»

Paznen «IlepBoHauaipHbIe XUMHYECKHUE TIOHITHS 00 OPTaHUYECKHX BeulecTBaxy, 104

7. IlepBoHauanabHble XMMHUUECKUE
HOHATHUS 00 OPTaHUYECKUX
BEIIECTBAX

10 -

Paznen «O6006menne MmaTeprana no kypey «Heopranuueckas XuMusi», 44

13. Xumust 1 okpyKaromias cpeaa.

14. O600IIeHEe MaTepHraa 1o
Kypcy «Heopranudeckast XUMUs

KonrponpHas pabota Ne9 «ltoroBast pabora 3a Kypc HEOPraHUYECKOH X IMHUM

Bcero 136 u
8 KIIACC

(2 4 B HENEMIO, BCEro 68 U)

MpumepHbie Tembl,
pacKpbiBaloLime AaHHbIW pasaen
nporpammbi,

1 KOINYeCTBO 4acos,
OTBOAMMOE Ha UX U3yyeHue

OCHOBHOE cogeprKaHue

OcCHOBHbIE BUAbI AEeATeNbHOCTU
obyuarowmnxca

Pasgen 1.1lepBoHavaibibie XAMU4YecKue moustasi (14 1)
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Tema 1. XuMHsA — BaKHasl
06J1aCTh €CTeCTBO3HAHUA U
NPaKTU4YeCKOH AeATEe/IbHOCTU
YeJ/IOBeKa

(44)

*XuMuss B cuUCTeMe HayK. PoJb XUMUM B JKHU3HU
yesoBeka.* Tesma u BemecrBa. Pusmyeckue CBOHCTBA
[IlpaBusa  Ge3somacHoro  obpauieHUss C
BellleCTBAMH M JIabopaTOpPHBIM 06GopyAoBaHUeM. YHCThbIe
BelllecTBa | Cnocob6bl  pasfiesieHusi CcMeceil.
*[loHsAITHE 0 MeTOo/ax MO3HaHUS B XUMUH.*
JleMOHCTpaLu
1. JlabopaTopHOe 060pyZ0BaHUE.

2. PazsimyHble BUJBI XUMUYECKOU mocybl. 3. O6pasiibl
BeLEeCTB.

4. Cnoco6bI pasjesneHus cMecelt (GuabTpoBaHUe,
BblIIapMBaHUe, JUCTULIALMA, XpoMaTorpadus).
JlabopaTopHbIe ¥ IpaKTH4YeCKue PaGoThbl
JlabopaTopHbIe ONbITHI:

Onucanve GU3NIECKUX CBOHCTB BEIECTB.

PaszesieHne cMecH c TOMOLbI0 MarHUTA.
[IpakTHYyecKkue paboThl:

Ne 1. JlabopaTopHOe 060pyAOBaHHE U IPUEMBI 06 palleHUs
C HUM

Ne 2. OyncTKa 3arpsi3HeHHOU MOBapeHHOH COTH

BEIECTB.

CMeCH.

PackpbIBaTh CMBIC/ U3y4YaeMbIX IOHSATHUH C IOMOIIbIO NTeJjarora.

PackpbIBaThb poJib XMMUH B IPUPOJiE U XKU3HU YeJI0BEKA, eé CBA3Db C APYTHMH HAyKaMHu.

PassinyaTh YMCThIE BelllecTBa U CMECH; OJJHOPOJHbIE U HEOJHOPO/IHbIe CMECH;

PazsnnyaTh Ppusnyeckre U XMMHUYECKHe SIBJEHHUs C OTIOPOM Ha ONpesiesIeHUsl.

OnpezenaTh NPU3HAKU XUMHYECKHUX PeAKLUH U YCJIOBUS UX IPOTEKAHUS.

Crne0BaTh NpaBUJIaM M0J1b30BaHUA XMMUUECKOH NOCYJ0H U JTabopaTOPHBIM 060pyj0BaHUEM, a
TaK»e NpaBUJIaM 06pallleHHs C XUMUYECKHMHU Bellle-CTBAMHU B COOTBETCTBUU C
HMHCTPYKLHSAMM I10 BbINOJHEHUIO TPAKTUYECKUX PAbOT MO/ KOHTPOJIEM TeJjarora.

[I1aHMpOBaTh ¥ NPOBOAUTE XUMHUUECKUH 3KCIIEPUMEHT 110 U3Y4YEHHUI0 U ONIMCAHUI0 PU3UIECKHX
CBOWCTB BELECTB, CIOCOGOB pas/ie/IeH!s1 CMecel BelleCTB 110/ PyKOBOJCTBOM IleJiarora c
06CyKIeHUEeM IIJIaHa paboThl.

Hcnosnb30BaTh NpY BLINOJIHEHUY Y4e6-HbIX 33ZlaHUH U B IPOLlecce UCCIe0BaTelbCKON
JleATeIbHOCTH HAyYHO-NONYJIIPHYO0 JIMTEPATYPy XUMHUYECKOT0 COAEePXKaHUs, CIPaBOYHbIE
MaTepuaJbl, pecypcbl MHTepHeTa 0J pyKOBOJCTBOM IeJjarora.

BeicTpanBaTh pa3BEépHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHPOPMALIMIO U3
y4eOHHKA U CIPABOYHBIX MaTepPUAJIOB, TPAMOTHO UCI0J/1b30BaTh U3y4YEeHHbIH NOHATHUHHBIN
anmnapar Kypca XMMUH

Tema 2. BemecTBa
U XMMHYeCKHUe peakiuu
(74)

ATOMBI U MoOJIeKyJibl. XUMUYECKHE 3JIeMEeHThbl. 3HAKHU
(cuMBoOJIBI) XMMHYECKUX 3j1eMeHTOB. OTHOCHUTeJsbHast
aToMHas Macca. [IpocTble U cii0Hble BellecTBa. ATOMHO-
MOJIEKY/IIPHOE Y4YeHHUe.

XuMuyeckas dopmya.
XUMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa

OTHoOcHUTe/IbHas

BanenTHOCTB aTOMOB

BelecTB.* MOJIEKyJIIpHast ~ Macca.

MaccoBasi 10J151 XMMHUYECKOTO0 3JIEMEHTA B COeIUHEHUH.
dusnyecke U XUMHUYeCKUe sIBJIeHHUs. XUMHUYecKas

peakuuss u eé YpaBHEHHUA XUMHYECKHUX

peaknum. 3aKOH COXpaHeHHsl MacChl BellecTB THIBI

NpU3HaKH.
XUMHUYECKUX  peaKIUil
3aMellleHUe, 0OMeH).

*M. B. JIoMOHOCOB — y4YEHBIA-3HIIUKJIONEAUCT.*

(coennHeHHe,  pasJioKeHUE,

JAemoHcTpauumn

dusnyeckue siBJieHUs (pacTUpaHue caxapa B CTYIIKE,
KUIIEHHEe U KOH/IeHCaLlMsl BOJbI U T. J1.).

XuMuveckue siBJeHUs (TopeHre CBeYH, pa3ioKeHue
caxapa, B3aUMO/leliCTBHe CEPHOM KUCJIOTHI C XJIOPUIOM

[IpuMeHSATh ecTeCTBEHHO-HAay4YHble METO/bI TO3HAHHUA (B TOM YK CJ/Ie HAGJII0leHHE,
MO/IeIUPOBAaHUE, SKCIEPUMEHT) U OCHOBHBIE ONlepalliy MbICJIUTENbHOH J1esITeIbHOCTU
(cpaBHeHUE, kaaccuUKAIHSA) /IS U3YYEHUS BEIIECTB U XMMUYECKHUX PEAKIUH C OOpoH Ha
aJITOPUTM UJIH CXEMBL.

PacKpbIBaTb CMbIC/I U3yYaeMbIX MOHSTHH U 3aKOHOB U MPUMEHSITh 3TH MOHSATHS IPU OINUCAHUHU
CBOVCTB BelleCTB U UX IpeBpallleHUH C ONIOPOH Ha MJIaH U KJII0YeBbIe CJIOBa.

PazsninyaTh Ppusnyeckue U XUMHUYECKHE IBIEHHS, 06'bSICHATD UX CYLIHOCTb C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOT'0 YYEHHSI C OTIOPOM Ha OMpe/ieJIEHUs U CXEMBI.

OnpezienaTh NPU3HAKU XUMHUYECKUX PeaKLIUH, YCJIOBUS UX TPOTEKAHUSL.

OGBSCHATD CYIIHOCTb GU3NIECKUX U XUMUYECKUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS C UCMOJIb30BAHUEM BU3YaJbHOU OMOPHI.

KnaccudunypoBats xuMuvecKre peak[iy (10 YUC/IY U COCTABY pearupyrouyx u
06pa3youXcs BeleCTB) C ONOPOi Ha CXeMBI.

CocTaB/siTh GOpPMYJibl GUHAPHBIX BELECTB M0 BAJIEHTHOCTHU U ONPe/esATh BaJIEHTHOCTh 10
¢dbopMyJi1aM BellecTB C ONOPOU Ha aITOPUTM yueOHBIX el CTBUH.

PaccTaBisTe K03¢$PULMEHTHI B ypaBHEHUAX XUMUYECKUX PeaKIIMi ¢ OOpOH Ha aJIrOPUTM
y4eOHBIX AeHCTBUM.

CJien0BaTh MpaBUIaM M0JIb30BAHUS XUMUYECKOH MOCY 10U U J1abOpaTOPHBIM 060py/I0BaHHeEM, a
TaKXKe IpaBUJIaM 00palleH s C BellleCTBaMU B COOTBETCTBUU C UHCTPYKIUSAMHU 110 BbITNOJTHEHUIO
J1abopaTOPHBIX XUMHUYECKUX ONBITOB 10/, KOHTPOJIEM Ilefjarora.

Hcnonb30BaTh NpHU BLIMOJHEHUH YUeOHBIX 33JJlaHUH U B IIPOLlecce UCCIel0BaTeNbCKON
JlesITeJIbHOCTH Hay4HO-IOMYJISIPHY0 INTePaTypy XMMHUYECKOT0 COJlep)KaHH s, Cpa-Bo4-Hble

47




6apus,

passioxkeHue ruapokcuga meau(Il), B3aumopeicreue
»KeJslesa € cepoil, B3auMo/leiCTBHe »KeJie3a C PaCTBOPOM
cosu meau(11)).

OmBIT, HJTIOCTPUPYIOLIUH 3aKOH COXpaHEHHUsI MacChl.

Na6oparopHble U NpaKkTUYecKue paborbl

JlabopaTOpHBIE ONbITHI:

[IpuMepb! pu3nyeCKUX sABJEHUH (IJIaBJIeHE BOCKa,
TasiHUeE JIbJA).

[IprMepbl XUMUYECKUX SIBJIEHUH (pOKaIBaHUE MeAHON
HPOBOJIOKH, B3aUMO/ZeCTBHE MeJia C KUCJIOTOH).
Moyes aTOMOB U MOJIEKYJL.

[Ipaktuueckas pabora Ne3. [IpuzHaku npoTexkaHus
XUMHYECKUX PEaKIHil.

Borunciaenus

— OTHOCUTEJIbHON MOJIEKYJISPHOU MacChl BEIIECTB;

— MacCOBOM J10JIM XMMHUYECKOro 3JIeMeHTa 1o popMyie
coeJMHEHUS

MaTepuaJibl, pecypcbl UHTep-HeTa 10/ pyKOBOACTBOM IeJarora.

BricTpauBaTh pa3BépHyThbIe MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha HHPOPMALHIO U3
y4eOHHKA U CIPABOYHBIX MaTepUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN MOHSATHHHBINA
anmnapart Kypca XUMHAHU

Tema 3. KoiuuecTBeHHBIE
OTHOIIeHUsI B XuMuH (34)

KosnnyecrBo BemecrBa. Mosib. MosisipHass Macca. 3akoH
ABoragpo. MosapHblii 06B€M rasoB. PacueTel 1o
XUMUYeckod  dopmyiie. MaccoBoM  Josu
XUMHYECKOTO 3JIeMEHTAa B COeJUHEHUM, KOJMYecTBa

PacueTnl

BellleCTBa, MOJISIPHOW Macchl. PacyéTbl N0 XUMUYECKUM
YPpaBHEHUSIM.
JleMoHCcTpayust:
- 06pas1ibl BellleCTB KOJTMYeCTBOM OJUH MOJb
Boerumncienus:
-pacuet 1o ¢popmyJie U 10 XUMUYECKOMY YPaBHEHHIO

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATUH U MPUMEHATDb 3TH IOHATHAA, A TAKXKe U3YYECHHbIE
3aKOHbBI U TEOPHH JJIsl pellleH s paCYETHBIX 33/1a4 C TOMOLIbIO TeAarora.

BBIYHC/IATH MOJIIPHYIO MacCy BeleCcTB; KOJUYECTBO BeleCTBa, 06bEM rasa, Maccy BelLlecTBa C
ornopo¥ Ha o6pasen, Ha GOPMYJIbI;

[IpoBOAUTL PAcUEThI 0 YPaBHEHUSAM XHMMHUYECKUX PeaKLUi ¢ 0nopoiil Ha o6pa3sel, aJropuTM
y4eOHBIX e CTBUH: KOJIMYECTBa, 06'bEMa, MacChl BENECTBA 110 U3BECTHOMY KOJIMYECTBY,
06BEMY, Macce peareHTOB UJIM IPOAYKTOB peaKIHH.

BbicTpauBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0NOpO Ha MHGOPMALUIO U3
y‘{e6Hm<a U CIIPABOYHbIX MAaT€PHUAJIOB, TPAMOTHO UCII0JIb30BATb H3y‘{eHHblﬁ MOHATUHHBIN
anmnapar Kypca XMMHH C IOMOIIbIO TTearora.

Paspen 3. llepuoaudeckuii 3akoH M [lepuognyeckas cucteMa XUMHUYECKHX 3/1eMeHTOB /I. U. MeHaeieeBa.
CtpoeHHne aTOMOB. XuUMHYecKasi CBA3b. OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 )

Tema 4. CtpoeHue aTtoma.
Mepuroaunueckunii 3aKoH u
Nepuognyeckas cucrema
XUMUYECKUX 3 HTOB

A. N. MeHpeneesa. (7 4)

[lepBple  MONBITKM  KJACCUQUKALUM  XUMHUYECKHX
3jeMeHTOB. [loHAATME O Trpynmax CXOJHBbIX 3JIEMEHTOB
(wesouHbIE W I1eJI0YHO3EeMeJIbHble MeTa/llbl, aJoreHbl,
MHepTHble rasbl). *JjeMeHTbl, KOTOpble 06pasyoT

aMmoTepHbIe OKCU/IbI U THAPOKCUABL.*

PackpbIBaThb CMbICJ/I IEPUOAMYECKOT0 3aKOHA 110/, PYKOBOZCTBOM IeJjarora.

[ToHMMaTb CyLeCTBOBAHHME NEPUOANYECKOH 3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3J1EMEHTOB
(M3MeHeHHe pPaJUyCOB aTOMOB U 3JIEKTPOOTPULATENbHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJANYECKOH CUCTEMe U CTPOEHUS aTOMa C UCN0JIb30BaHUEM CXeM U TabJIMLL.

YcTaHaBIMBaTh CBSI3b MEX/LY NT0JI0XKEHUEM 3JIEMEHTA B IIEPUOAUYECKON CUCTEME U CTPOEHHEM
ero aToMa (cocTaB U 3apsj SApa, o6liee YUC/I0 3JIeKTPOHOB U pacnpesiesieHue UX Mo
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[lepuosnyeckuil 3akoH. [lepuoguyeckass cucrema
XUMHUYECKUX 3JIEMEHTOB J. U. MeHeneeBa.
KopoTkonepuosnas u© *aiauHHomepuogHass®*  GopMel

[leppoanyeckol cuUCTeMbl XUMHYECKUX 3JieMeHTOB /[l
W. Menpeneesa. Ileprogbl u rpynnbsl. PU3nyecKUil cCMbIC
NOpPAJKOBOTO HOMeEpa, HOMEpOB IHepuofa U Tpylisbl
3JIeMeHTa.

Ctpoenue aTtoMoB. CocTaB aTOMHBIX sAep. *U3oTonbL.*
dnexkTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBeix 20 XUMHYeCKUX 3JeMeHTOB [lepuojguyeckoit
AW XapakTepucTuka
XMMHYeCKOro  3JeMeHTa [0 €ero MOJIOKeHHI B
[lepuoaunyeckont cucreme /Jl. . Menpeneena.
paauyca
MeTa/JINYeCKUX U

CHUCTEMbI MeHueneeBa.

*3aKOHOMEPHOCTH aToMOB

XHUMHUYECKUX

M3MeHEeHUs
3JIEMEHTOB,
HeMEeTA/UIMYECKUX CBOWCTB MO TCpyNmaM M IephojaM.
3HaueHue [lepuoandeckoro 3akoHa U [lepuoguyeckoi
CUCTEeMbl XMMUUYECKHUX 3JIEMEHTOB [J151 Pa3BUTUS HAYKU U
npakTuku. [l. U. MeHjesieeB — yu€HBIN U rpakKAaHuH.*
JAemoHcTpauuun
KopoTkomnepuosHas u AlrHHONEpHoAHAsT GOPMBEI
[leprofnyecKoi cUCTeMbl XUMUYECKUX 3JIEMEHTOB
. . MenpeneeBa.
0O3HaKoMJIeHHEe C 06pasiiaMy MeTaJIJIOB 1 HEMETAJLJIOB.
NabopaTopHbie 1 npaKTU4eckue paboTbl
JlaGopaTOpHBIN OMBIT:

BsaumogeiicTBUe THAPOKCHAA LHMHKA C pacTBOpaMu
KUCJIOT U 1esiouei

3JIEKTPOHHBIM CJIOSIM) MO 06pa3uy.

[IporHo3MpoBaTh XapaKTep U3MeHEeHHs] CBOMCTB 3JIEMEHTOB U UX COeJMHEHUH 110 IpyNnaM U
nepuosam [leproandeckod cCUCTEMBI C IOMOLIbIO NleAarora.

XapaKTepH30BaTb XMMHUYECKHE 3/IEMEHTHI NIEPBbIX TPEX IEPHO/I0B, Ka/lNs, KaJIbLUS [0 UX
noJsioxkeHuo B [lepuoauyeckoit cucreme /I. U. MeneneeBa.

CienoBaTh NpaBUJaM Ge30MacHON PaboThI B IaG0OPaTOPHU NPU UCTIOIb30BaHUH XHMUYECKOHN
NocyZAbl ¥ 060py/I0OBaHUS O/ KOHTPOJIEM Nejarora.

BbICTpaI/IBaTb paBBépHyTbIe NHUCbMEHHBbIE U YCTHbIE OTBEThI C 01'lOp0171 Ha I/IH(l)OpMaLU/II'O u3
y‘{e6Hm<a H CIIPABOYHbIX MaTepHaJiOB, TPAaMOTHO HCII0JIb30BATb H3y‘{eHHbIﬁ MMOHATHUHHBIA
anmnapar Kypca XMMHH 110CJIe CTPYKTYPHUPOBaHUs MaTepraJia C UCII0JIb30BaHUEM KIIUIIIE.

HWcnosib3oBaTh IPpX BbINIOJIHEHUH y‘{e6HbIX 3a,£[aHPIﬁ TEKCThI y‘{e6HI/IKa mocjse
CTPYKTypPUPOBaHHUS MaTepHasla, CIpaBoYHble MaTepHasbl (I[lepruoauyeckyro cucreMy
XUMUYecKux 371eMeHTOB /I. U. MeHpeseeBa, Tab/1MLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJiel B BOJie, 3/IeKTPOXUMHUYECKUH A HaNpsSHXKeHUH MeTaslJIoB).

Hcnosb30BaTh NpY BLINOJHEHUH Y4e6HBIX 3a/JaHUH U B IIPOLieCCe HCCIe0BaTelbCKON
[eATeJIbHOCTH HAy4YHO-IONYJIAPHYIO JIUTEPATYPY XUMHUUYECKOI0 COlepKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl MHTepHeTa oJ, pyKOBOACTBOM Ilefiarora

Tema 5. CTpoeHue BelecTB.
Xumnyeckasi CBSI3b.
OKHCJIHUTEIbHO-
BOCCTAHOBHTEJIbHbIE PEAKIMU
(89)

Xumuyeckas  cBA3b.  KoBaneHTHas — (HomApHas U
HETOJISIpHAs)  CBSI3b.  *DIICKTPOOTPHIATEIIFHOCTH  aTOMOB
XUMHAYECKUX 3JICMEHTOB.* Wonnas CBSI3b. *Tunsl
KPUCTAJUTMYECKUX PEIIETOK.*

CTeneHb OKHCJIEHHUS. OKHUCIUTENBHO-

BOCCTAaHOBHUTEJIbHbIE peaKlUH. HpOHECCbI OKHCJ/IEHHUA U
BOCCTaHOBJIeHUA. OKUCIUTENU U BOCCTAHOBUTEJIU.

JleMoHcTpanuu
OKHCITUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIMU: TOPEHHE,

PackpbIBaTh CMBICIT U3y4YaeMbIX TOHATHI O PYKOBOJCTBOM TIEJlarora.

Omnpenensith BUI XUMHYECKOW CBSI3U B COSTUHEHUH C UCIIOIb30BAHMEM CXEM.

OnpenensiTs CTeNeHb OKUCICHHS XHMUYECKOTO 3JIEMEHTA IO (JOPMYJIC €T0 COCTUHCHHS C
HCIIOJIF30BaHUEM aJITOPUTMA.

OmnpenensiTs AIeMEHT (BeIIECTBO) — OKUCIHUTENb U AJIEMEHT (BEIIECTBO) — BOCCTAaHOBUTEb.

OOBACHATH CYITHOCTH MPOLIECCOB OKUCIICHHS U BOCCTAHOBIICHHS.

CocCTaBIsATh AIEKTPOHHBIN OaNaHC ¢ Y4ETOM YHCIIA OTAAHHBIX U HPUHSITHIX JIEKTPOHOB.

CocraBnsiTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIIFHOM PEaKIUy TI0 alroOpuT™My paszdopa
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHON PEaKIIHH.

Hcnons30Bath Mpy BHIMOTHEHUH YUEOHBIX 33JaHUI TEKCTHI YUeOHHKA MOCNE CTPYKTYPHUPOBAHHS

Marepuaa, ClipaBOYHbIE MaTepHaIbl (IEPHOUIECKYI0 CHCTEMY XUMHIECKHX dyeMenToB J1. M.
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PCaKumun pasjokKEeHUA, COCIUHCHUA

MeHzeneesa, TabaHIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH B BOJIE, SCKTPOXUMUICCKHUIA PSIJT
HanpsHKEHUH METaJlIOB)

Pa3pen 2. BaxkHeliliue npeACcTaBUTE/IM HEOpraHM4ecKHux BelecTs (35 4)

Tema 6. Kucnopog,. Bogopogs,.
(144)

Bo3anyx — cMmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JleMeHT U npocTtoe BemecTBo. 030H. HaxoxjeHue
KUCI0poJa B NpuUpoje, ¢u3MYecKMe U XUMHUYeCKHe
Peaknuu ropeHuss MNpoCTBIX U
BemlecTB. *TemnoBod 3¢deKT XUMHYECKOHW peakIuu.*

JK30- U SHAOTEpMHUYECKHEe peaKLHH, *TepMOXI/IMI/I‘-IeCKI/Ie

CBOMCTBA. CJIOKHBIX

ypaBHeHus.* TloHsATHe 06 okcufjax. Croco6bl MosyyeHUs:
KHCJI0pOJa B
HpUMeHeHHe

nabopaTopun U
KHUCJI0poza.

MPOMBILIIEHHOCTH.
KpPyroBOopoT KHCJOpOAa B
npupoze. Ton/IMBO: yroJjib U MeTaH. 3arpsi3HeHue BO3/yXa,
yCHJIeHH e TapHUKOBOro 3¢ deKTa, pa3pyLieHre 030HOBOT0
CJI051.

Bomopoy — pOCTOE  BeLeCTBO.
HaxoxgeHune Bogopoja B Npupoje, ¢HU3NYeCKHe U
XUMUYeCKHe CBOMCTBA (Ha NpHMepe B3auUMOJEHCTBUS C

3JIEMEHT )41

HeMeTa/UIaMd W OKCHJIaMH MeTaJ/lJIOB), INpUMEHeHUE,
*cnoco6bl nmosayvyeHus.* IloHsiTue o kucaoTax KucaoTbl u
COJIH.

AemoHcTpauuu

B3aumopericTBre pocdopa, cepbl U xKejie3a C KUCIOPOA0M
(BO3MOKHO HCII0JIb30BaHUE BUEOOMBITOB).
OnpegesieHue cofepKaHUs KUCJI0PO/a B BO3JyXe.
OnbIThI, JEMOHCTPUPYIOLLHE YCA0BUS BOSHUKHOBEHUS U
NpeKpalieHus ropeHusl.

NabopatopHble U NpakTMYecKue paboTbl

JlabopaTOpHBIH ONBIT:

O3HakoMJIeHHe ¢ 06pa3LaMyu OKCH/L0B.

[IpakTHueckas paboTa:

Ne 4. [losiyyeHHe KUCI0POAQ, U3yUEHHE er0 CBOUCTB.
IMpakTraeckas padora NeS. [Tomydenne Bogoposa 1 u3yueHue
€ro CBOICTB.

Beruucienus

PackpbIBaTh CMbIC/I U3y4aeMbIX TOHSTHH U IPUMEHSTb 3TH NOHATHS IPU ONTMCAHUU CBOHCTB
BeleCTB U UX npeBpaLueHmZ C UCIIOJIb30BAHHUEM OINIOPHBIX CJIOB U KJINLIE.

XapakTepHU30BaTh (OMUCBIBATD)C ONOPOL HA NIAH, CXEMY, KPAMKYIO 3aNUCDH
CoCTaB BO3/lyxa, PU3NUYECKHE U XU-MUYECKHE CBOWCTBA KHUCI0PO/AA, CIIOCOGHI €ro MoJyyeHus,
npUMeHeHHe Y 3HaYeHHe B IPUPO/ie U XKU3HHU YesI0BeKa.

CpaBHUBATb peaKlUY FOPeHHUsT U MeJIEHHOTO OKUCJIEHHU C IPeJBAPUTEIbHBIM 06CYXKAeHeM
napaMeTpoB CPAaBHEHHUSI.

Co6upaTb NpUGOPHI /15 TOyYeHUs KUCI0poAa (BbITeCHEHHEM BOJbI U BO3/yXa).

Pacno3HaBaTh ONBITHBIM NYTEM KUCJI0POJ, 10/, KOHTPOJIEM NeJarora.

Wcnosib30BaTh XUMHUYECKYI0 CUMBOJIUKY [IJIsl COCTaBJIeHUsI pOpPMY.J1 BEILECTB, MOJIEKYISIPHBIX
yPaBHEHUH XUMHUYECKUX PeaKLMH C y4acTHeM KHCJI0pOo/a.

OO6'BSCHATD CYIHOCTb 3KOJIOTUYECKHUX IP0O6JIeM, CBSI3aHHBIX C 3arPsI3HEHUEM BO3AyXa.

CiienoBaTh paBu/IaM 6e30MacHON paboThI B J1ab0paTOPUH NPH UCIT0JIb30BAaHUH XMMHUYECKOH
NOCy /bl M 060py0BAHUA 10, KOHTPOJIEM I1€/]arora, a TakKe INpaBuJiaM o6paleHHs ¢
TOpOYMMHU BeElleCTBAMU B 6bl'I‘y.

HJIaHI/IpOBaTb N OCYLIEeCTBJIATb Ha IPAaKTUKE XUMHUYECKHUEe SKCIIEPUMEHThI, MIPOBOAUTD
Hab6JII0/IeHHs], ZIe1aThb BBIBO/ABI 110 pe3yibTaTaM 3KCIepU-MeHTa [0/] pyKOBO/ACTBOM Iefarora.

Y4yacTBOBaTh B COBMeCTHOH paboTe B IpyTIIe.
HWcnosib30BaTh MpHU BBINOJHEHUH YUe6HBIX 33JJaHUH U B IPOLIECCE UCCIeI0BATENbCKON
JleITeIbHOCTH HayYHO-NOMYJIIPHY0 JINTEPATYPy XUMHUYECKOT0 COZepKaHus, CIpaBOYHbIe
MaTepHaJibl, peCypcChbl I/IHTepHeTa o pyKoBoACTBOM Iiearora.

BricTpauBaTh pa3BEpPHYyThIE MM CbMEHHbIE H YCTHbIE OTBETHI C OIIOPOH Ha MHPOPMALUIO U3
yuebHUKa U CIPABOYHbIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, TPaMOTHO HCI0JIb30BaTh U3y4YeHHbIM MOHATUHHBIN annapaT Kypca
XUMUU

50




— MOJ'IeKyfIHpHOﬁ MacCChbl KHCJIOpOJa ¥ 030HA Ha
OCHOBAaHHUH aTOMHOM MacChl XMMHUYECKOT0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IouATHE 06 OCHOBAHUSAX
(54)

Bogma. Ee coctaB. CtpoeHue. Mosiekybl. *®usnyeckre
cBOMcTBa BOJbl. Bosa kak pacTBopuTesb.* PacTBOpHI
*TloHsAITHE O PaCTBOPUMOCTH BelLeCTB B Boje. [loHATHE O
HACbIII€HHbIX W HEeHACbII€HHbIX paCTBOan.* MaccoBas
Jl0JI1 BelllecTBA B pacTBope. PacyeT MaccoBoil J0JM
BellleCTBA B pacTBOpe (NpOLeHTHAs KOHLEHTpaLus).

*XrMMHYecKue CBONCTBA BOAbI (passioKeHHe, peakLuu C
HaTpHeM, OKCHJIOM KaJbLiusd, okcuoM cepbllV [TosaTHe 06
OCHOBaHMUSIX.
yesioBeKa. KpyroBopoT Boabl B mpupoje.* 3arpssHeHue
NpUpOAHbIX BOJ. OXpaHa U OUUCTKA NIPUPOAHBIX BOJ,.

Posib pacTBOpOB B NpUpOJE U B KU3HU

AemoHcTpauuu

JJIeKTPOJIN3 BOAbI; CHHTE3 BO/Ibl; B3aUMO/I€HCTBHE BOJBI C
meTtasiamu (Na, Ca) (BO3MOXKHO HUCHOJIb30BaHUE
BHU/ieOMaTepHasoB).

PacTBopeHHe BelecTB ¢ pa3JIM4YHON pacTBOPUMOCTHIO.
HccnesoBaHue pacTBOPOB KUCJ/IOT U LjeJI0U€EH C TOMOILbI0
WH/JMKATOPOB.

NabopaTopHble U NpakTUYEcKue paboTbl
IIpakmuueckas paboma:

Ne 6. [IpyuroToB/ieHHE PACTBOPOB C ONpeAeEHHON
MaccoBOM Jj0J1el paCTBOPEHHOTO BEIECTBA.

PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHI U TPUMEHSITb 3TH NMOHSTHs IPH OIMCAHUH CBOMCTB
BELIEeCTB U UX NpeBpallleHuH € TOMOLIBIO NeAarora.

XapakTepH30BaTh pU3HYECKHE U XMMUYECKHE CBOHCTBA BO/IbI, €€ POJIb KaK PaCTBOPHUTEJIS B
NPUPOHBIX NPOLIECCAX C ONOPO Ha IJIaH U CXEMY.

CocTaBJIITh ypaBHEHUS] XMMUYECKUX PeaKIMi C y4acTHeM BOZbl C ONIOPOM HA CXeMY.

OGBSICHATD CYLHOCTb 3KOJIOTHYECKUX MTPO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHEM NPUPOJHBIX BO/,
Crnoco6bl OYHUCTKY BOJIbI OT IPUMECEH, Mephbl [0 OXpaHe BOJ| OT 3arpsi3HeHUs IocJie
NpeJBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepUaa.

[I1aHUpPOBATD U OCYLIECTBAATD HA MMPAKTHKe XMMHUYECKHe IKCIIEPUMEHTbI, IPOBOJUTD
HabJII0/leHus, [ie1aTh Bbl-

BO/IbI 110 pe3yJ/IbTAaTaM 3KCIIEPUMEHTA [0/, KOHTPOJIEM MIEAArora, C UCMoJIb30BaHUEM KJIULIE.

CnesoBaTh npaBu/iaM 6e30MacHOM paGoThI B J1a60PaTOPHUX NPH UCIOJIb30BAHUH XUMUUYECKOH
nocyZAbl ¥ 060py/10BaHUSA 110/ KOHTPOJIEM Neiarora.

[IpOBOAUTH BBIUMC/IEHUS C IPUMEHEHHEM MTOHSITHS «MaCCOBast J0JIs1 BELECTBA B PACTBOPE» C
onopoi Ha GopMy.Ibl.

Hcnosb30BaTh MPH BbIMOJHEHUH YYEOHBIX 33ZJlaHUN U B IPOLECCE UCC/IE0BATEIbCKOM
JleATeIbHOCTH HAy4YHO-NIOMYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 CO/lep KaHUsl, CIPaBOYHbIE
MaTepHaJbl, pecypcbl MHTepHeTa N0/ pyKOBOACTBOM Ile/jarora.

BbicTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha HHOOPMALUIO U3
yuyeOHHUKA U CIIPAaBOYHbIX MaTEPHA/IOB, TPAMOTHO HUCIOJIb30BaTh U3y4YeHHbIH MOHATHHHBIH
anmnapar Kypca XMMHUH 110CJIe TPe/iIBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepraJa.

TeMma 8. dneKTposMTHYECKAA
Aucconyanusa. XuMu4ecKue
peakuuM B pacTBOpax

(54)

Teopust JIEKTPOIUTHIECKOH JIMCCOLMAIINH.
DNeKTpoJuTHYeCKas  JUCCOUMAaUMsA.  ODNEKTPOJUTHl U
HE3JIEKTPOJIUTHIL. Karuonsl, AQHUOHBI. *MexaHu3M

JIUCCOIIMAIINY BEIIECTB C PAa3MYHBIMH BUJAAMHU XUMHYCCKOM
cBs3u. [lonsatre ocrenenu aucconuanuu.* CHabHbIE U clla0ble
JJIEKTPOJIUTHL.

Peakiu MoHHOTO OOMEHA. Y CIOBUSI MPOTCKAHHS PEaKIUiA
HOHHOTO 0OMeHa 10 KoHua. [lomHbIe U COKpaléHHbIC HOHHBIC
XUMHYECKHE CBOMCTBaA

YpaBHEHHS  pEeaKIui. KHCIIOT,

OCHOBaHMII W cojJeili B cBeTe IpelacTaBieHUd 00

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSTHH, a TAKXKe CMbICJ TEOPUU /1EKTPOJUTHYECKON
JIMCCOLIMALIMHU C ONIOPOM Ha CXeMBI.

O6BbACHATD NPUYUHBI 3JIEKTPONPOBOJ -

HOCTHU BOJAHBIX PACTBOPOB C INIOMOIIbIO ITeJarora.
CocTaBJIATb ypPaBHEHUS AUCCOLMALMHU KUCJIOT, LileJIoYel U coJiel, MoJIHbIe ¥ COKpaIlEHHbIe
HMOHHBIE ypaBHEHHSI XUMUYECKHX peaKLMi HOHHOr0 06MeHa.

HJIaHI/IpOBaTb " OCYyLIEeCTBJIATb HA IPAKTUKE XUMHUYECKHUEe IKCIEPUMEHTHI, IPOBOAUTDH
HaO6JII0/IeHHs], Zie/1aThb BBIBO/IBI 110 pe3yJibTaTaM 3KCIIepMMeHTa I0c/Ie TpeiBapUTeTbHON
paboThlI.

CienoBaTh NpaBUJaM Ge30MacHON paboThI B 1aG0OPaTOPHU NPH UCTIOJIb30BaHUU XHMUYECKOH
nocy bl ¥ 060pyJ0OBaHUS O/ KOHTPOJIEM Nearora.
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ANIEKTPOIUTHICCKOM auccormanii. KadecTBeHHbIC peakimuu
Ha KATHOHBl M AHMOHBI: MOHBI XJIOPHA-, OPOMHA-, HOIHA-,
cynbdar-, kapOoHar-, docdar-
TUIPOKCH/I-HOHBI; KATHOHBI aMMOHHS, MarHus, KaJblus,

CHJIMKAT-, AHUOHBI;

amoMuHus, ckenesa (2+) wm (3+), memm (2+), 1mMHKa,
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX.

JleMOHCTpaLu

JdneKkTpuveckass IpOBOJHUMOCTb PaCTBOPOB BeLeCTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM IIOJIE.

OnbITHI, WJIIOCTPUPYIOLIME IPU3HAKHU POTEKAHUS
peakuui HOHHOro o6MeHa.

JlaGopaTopHble U NPpAaKTU4YeCKUe

paGoThI

JlaGopaTOpHBINA OMBIT:

Peak1juy HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIUTOB:
cysabdara megu(1l) v wénoun, kapboHaTa HATPUS U
COJISTHOM KHUCJIOTHI, peaKiusi HEUTPaTU3aLUU MEXKAY
TUAPOKCUAOM KaJIUs U CONSTHON KUCOTOH.
BeryuciieHus

— [0 ypaBHEHMSIM XUMHUYECKUX PeaKkIi

[Ipou3BOAUTH BBIYUCAEHHUS 10 XHMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOU Ha HHGOPMAaLUIO U3
y4eOHHKA U CIPABOYHBIX MaTepUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN MOHSATHHHBINA
anmnaparT Kypca XMMHHU MOCJIE NPeiBAPUTENbHOTO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonb30BaTh NpHU BLIMOJHEHUH YUeOHBIX 33JlaHUH U B IIPOLlecce UCCIel0BaTeNbCKON
JlesITEJIbHOCTH HAyYHO-MOMYJIAPHYIO JIMTEPATYPY XUMUYECKOTO COAepKaHUSs, CTPAaBOYHbIe
Marepuasbl, pecypcbl MHTepHeTa mocjie KOHCY/IbTALUU C IearoroMm

TeMma 9. OCHOBHbIE KJIaCChI
HeopraHu4ecKux
coeIMHEeHU I

(11 4)

Knaccudpukanus HeopraHU4eCKUX CoeJUHEHU .

Okcuibl: cocTaB, Kaaccupukanus (*oCHOBHBIe,
KHCJIOTHBIE, aM(}OTepHbIE, HeCo/e06pa3yolne Ha
npuMepe oKcu/a yriaepoaa |l v okenaa asora I1*),
HoMeHKJaTypa *[losyyeHne* 1 XUMUYECKHe CBOHCTBA
OKCH/IOB (B3aUMO/IeMCTBUE C BOJOU, KUCJIOTaMH,
1eJ04aMu).

OcHOBaHMUS: COCTaB, Kjaaccudukanus (Les09u 1
HepacTBOPUMbIe OCHOBAHUs), HOMEHKJIATypa, GusndecKue
Y XMMUYeCKHe CBOWCTBA (B3aUMO/IeCTBUE C OKCHU/IAMHU
HeMeTaJUIOB, KHCJIO0TaMH, COJISIMH), *Cr1ocoObl mosrydyeHus.*
KucnoTsl: cocTas, kiaccubuKalysi, HOMEHKIATypa,
dusnyeckre U XUMUYECKHE CBOICTBA (B3aUMO/eCTBHE C
MeTa/llIaMH, OCHOBHBIMH OKCH/IaMH, OCHOBAHUSIMU,
COJISIMU Ha PUMEPE COITHOU U CEPHOU KUCJIOT),
*croco6bl mosty4eHus.* Pl akTHBHOCTH MeTaJIJIOB.

Couiu (cpeiHME): HOMEHKJIATYPA, CIIOCOG I MTOJTyYeHU ],
B3aMMO/IEHCTBUE COJIeH C MeTa/l/laM1, KMCJIOTaMH,
IeJI0YaMHU U COJISIMH.

TFeHeTHYeCcKast CBSI3b MEXAY KJIacCaMU HEOpPraHHUYeCKUX
coennHeHui. [eHeTndeckue psaabl. [loHsTHE 06
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OrmnpezeneHne OCHOBHBIX KJIaCCOB HEOPTaHMYECKHX COSIMHEHHMH 110 MIa0JIoHy.
CocraBieHHe cXeM CTPOEHHS OCHOBHBIX KJIACCOB HEOPraHWUECKUX COEAMHEHUII Ha OCHOBE
OTIPEIETICHUS.

Cocrapnenre (GopMyJ1 OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEJNHEHUI U Ha3bIBAHUE HX O
MEXKTyHapOJHOH 1 TPUBHAIBEHOH HOMEHKIIATYPE C UCIIOIB30BAHIEM OTIPEIEIICHNS U TaOJINIIBI
PacTBOPUMOCTH.

KiaccuduumpoBanue n3yuaeMblX BELIECTB O COCTaBY U CEOUCMBAM C OTIOPOH Ha ONPEIeNeHHUs,
CXEeMBI ¥ TaOJHITy pacTBOPUMOCTH.

CocraBieHue TaOJIMIBI T HETHYECKHUX PSJOB M CXeMBI «[ eHeTHIecKast B3aMOCBSI3b OCHOBHBIX
KJIaCCOB HEOPTaHUUECKUX COECMHEHUI» MO PyKOBOJCTBOM IIEJarora.

[IporHo3upoBaHue CBOWCTB BEMIECTB HA OCHOBE OOINX XUMUYECKUX CBOMCTB M3YUYEHHBIX KJIACCOB,
TPYII BEUIECTB, K KOTOPBHIM OHH OTHOCSATCS C UCHOJIB30BaHUEM CXeMBI «I eHeTHuecKast B3aUMOCBS3b

OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COEIUHEHHUI MO PyKOBOJCTBOM Iearora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUM peakIyil, HLIFOCTPUPYIOIUX XUMUYECKUE CBOMCTBA
H3YUYEHHBIX KIIACCOB U CNOCOObI NOJIYyYeHUs BEMIECTB U3yUSHHBIX KIIACCOB, TPYIIL, a TAKXKe
MOJTBEPIKJAFOLINX TeHETHUECKYI0 B3aUMOCBSI3b MKy HUMH, C OTIOPOH Ha BepOAIbHYIO CXeMy B
Ka4yecTBe 3pUTEIBbHOMN OIIOPEIL.

CocraBieHne MOJEKYSIPHBIX yPaBHEHUH PEaKIHii 0 CXeMaM C MPeABAPUTENbHBIM 00Cy KAeHUEM
BEIOOpA pearnpyronyx BeecTB.

Berancnenue no ypaBHEHHSIM XUMHIECKHX PEaKINi KOTHIEeCTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMIECTBY, 00BEMY, Macce peareHTOB WM MIPOLYKTOB PEAKIUH II0 aITOPUTMY.
[InanupoBaHue U OCYIECTBICHUE Ha MPAKTUKE XUMUYECKOTO SKCIIEPUMEHTa U HAOIIOCHUS 1101




*aM¢oTepHBIX F’UPOKCHAAX (Ha MpUMepe IMHKa U
JIIOMUHUSA): XUMHAYeCKHe CBOHCTBA B3aUMO/ZEHCTBHE C
KHCJI0TaMH U 1L[eJI0YaMH, pa3Jjio’KeHHe NPy HarpeBaHUU.*

JAemoHcTpauuun

06pasipl HEOPraHMYEeCKUX BelleCTB PA3JIMIHBIX KJIacCOB.
BsauMogpeiicTBHe pacTBOpa CepHOM KHCIOTBI C OKCUAOM
mezu(1I).

Peaxkuusa HeliTpanusanuu.

BbITecHeHMe 0HOTO MeTaJljla PyTUM U3 pacTBoOpa COJIH.

NabopatopHble U NpakTUYECcKUe paboTbl
JlabopaTopHbIe ONbITHI:

BsauMopeiicTBHe KUC/IOT € MeTa/lJIaMH.

[ToslydyeHne HepaCTBOPUMBIX OCHOBaHHU .
BsanmoseiicTBHe HePaCTBOPUMBIX OCHOBAaHHUM €
KHCJI0TaMH.

Paznoxxenue rugpokcuaa meau(ll) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelieHre aKciepvMeHTa/IbHBIX 334 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COeIMHEHUH».

Boruuciaenust
— 110 YpPaBHEHHUSIM XUMHUYECKUX PeaKIU i

PYKOBOJICTBOM yYHTEIIS.
®dopMympoBaHHe BBIBOJIOB 10 Pe3yJIbTaTaM SKCIIEPUMEHTA C UCIIOTIb30BaHUEM OIIOPHBIX CIIOB.
DopMyIpOBaHUE C TOMOIIBIO ME1ar0Ta 1 BHIIIOHEHHE IPaBI 0€30TACHOM pabOTH B Ta00paTOpUH
TIPY KCIIOJIE30BAHUU XUMHYECKOH MOCY/IbI U 000pYA0BaHMSI.

Vcnonb30Banye NP BHINOJIHEHNH yueOHbIX 3aJaHHi U B TIPOLIECCE HCCIIEJOBATEIBCKOM eI TeNbHOCTH
Hay4YHO-TIOIYJIIPHOM JINTEpaTypbl XHMHYECKOTO COJIEPIKaHHs, CIIPABOYHBIC MaTePHAaIbl, PECYPChI
WurepHera, ocyiecTBIeHHE BEIOOpa MO PYKOBOACTBOM HACTaBHUKA.

BeicTparBaHue pa3BEPHYTHIX MMCBMEHHBIX M YCTHBIX OTBETOB C ONOPOil Ha HHPOPMALIHIO U3
yueOHHUKa U CIPABOYHBIX MaTepHaJIOB, IPAMOTHOE HCIIOIb30BaHHE H3YYEHHOTO MOHITHHHOTO
anrapara Kypca XUMHUHU € UCIIOJIb30BAHUEM I1JIaHa, OTIOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. BewecrBo n xmumuyeckme

peakuuu, 44

Tema 10. Xumunueckue peakuyuu.
OCHOBHbIE 3aKOHOMEpPHOCTU
XMMUYECKUX peaKLui (44)

*[ToHATHE O CKOPOCTH XMMHYECKOH peakuun. DakTopsl,
BIMAIONINE Ha CKOPOCTh XUMHMYECKOH peakuuu. IlonsaTue o
TOMOTEHHBIX ¥ TeTepOTeHHBIX peaknusix. [lomstne 06

o0paTUMBIX M HEOOpPAaTUMBIX XHMHYECKHX PEaKLHX.
IMomsitne o  xuMHYeckoM  paBHOBecuH.  CMemieHue
XUMHYECKOTO paBHOBecus. akTophl, BIHMIOmUE Ha

CKOpPOCTH XUMHYECKOU PCaKkrn 1 IMOJIOKEHUE XUMHUYECKOTO
PpaBHOBECHS. Knaccmbmcaum{ XUMHYCCKHUX peaKImﬁ 1o
Pa3HbIM OCHOBaHHUSIM.*

PaCKpblBaTb CMBICJT U3YyHaCMbIX MOHSATHI 1 NPUMEHATH OTU NNOHATHUA NPHU ONMMCAHUU CBOMCTB BCIHICCTB U
UX MPEBPALICHUI.
KrnaccndumpoBars XHMHYECKHE PEAKIIUH TI0 PA3IMIHBIM IPU3HAKAM.

Y CTaHABJIHBATEH 3aBHCUMOCTb CKOPOCTH XMMHUYECKON PEakIiy OT Pa3IMYHbIX (haKTOPOB MO
PYKOBOJCTBOM yUUTEJIA.

" IporHO3MpOBaTH BO3MOKHOCTH NIPOTEKAHUS XUMHIECKIX MPEBPAILECHHIH B PA3INYHBIX YCIOBUSX ITOCIE
NpeABAPUTENBHOM PabOTHI.

DnpenenaTs OKUCIUTENb U BoccTaHoBuTesb B OBP.

COCTaBIATH SJCKTPOHHBII OaaHC PeaKLuH.

' IpoM3BOAUTH BBIYHUCIEHHS 110 XMMHIECKIM YPABHEHHSM I10 aJITOPUTMY.

3BICTpanBaTh pa3BEPHYTHIC MIICHEMEHHBIE  YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIHIO U3 YIeOHUKA 1
CNIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BaTh U3yUCHHbIH MOHATHITHBIN anmapaT Kypca XUMUH
rocJje NpeiBapuTesIbHOIO CTPYKTYPUPOBaHUSA MaTepuana.
Vcrionb30BaTh IPH BBHITIOJIHEHUH YYEOHBIX 3a/IaHUH U B IIPOLIECCE UCCIIE0BATEIBCKOM NeITEIBHOCTH
Hay4YHO-TIOMYJIIPHYIO JIUTEPATypy XUMUIECKOTO COJIEpKaHHs, CIIPABOYHBIE MaTEPHAIBI, PECYPCHI
HuTepHeTa nociie KOHCYJIbTallUH ¢ IIearorom.

>aCKPBIBATh CMBICI H3y9aeMBbIX MOHITHUH, @ TAKXKE CMBICI TEOPHH HIIEKTPOIUTHIECKON TUCCOIHAINH C
OTIOpPO¥ Ha CXEMBI.
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DOBACHATH PUYHUHBI 3JIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB € MOMOIIBIO [IEArora.
CocTaBiiTh ypaBHEHUSI UCCOUMAIMI KHCIIOT, IeN04eii ¥ coJel, IOJIHbIE i COKPAIEHHbBIC HOHHBIS
YPaBHEHHMS XUMUYECKHX PEaKIUii HOHHOTO 0OMeHa.

"InaHMpOBaTh M OCYIIECTBIISITh HA MMPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS,
JIeTIaTh BBIBOJIBI 10 pe3yJIbTaTaM SKCIEPUMEHTA MOCIIe MPeIBapUTEILHON paboTHI.

CnemoBath MpaBmiIaM 0e30MacHO paboTHl B TaOOPATOPUH MPHU UCTIOIB30BAHUN XUMHYIECKOM OCYIBI 1
000py10BaHUs 110]] KOHTPOJIEM IIe/1arora.

TpOU3BOMUTH BHIYMCICHUS IO XUMUYECKHM YPABHEHHSIM.

3bICTpanBaTh pa3BEPHY ThIE MHCHMEHHBIC U YCTHBIE OTBETHI C OTOPOit Ha HH(MOPMAIHIO U3 y4eOHHKa U
CIIPpaBOYHBIX MaT€puaJioB, rpaMOTHO UCIIOJIb30BAaTh I/ISyquHbII\/'I MMOHSA THHHBIN arrmapar Kypca XuMuu
IOCJIe MPEIBAPUTEIILHOTO CTPYKTYPHUPOBAHHS MaTepHaa.
Vcnosib30BaTh NPH BBINOIHCHUH y4eOHBIX 3aJaHUH U B IIPOLIECCE UCCIEN0BATENIBCKOM AESTEIBHOCTH
Hay4HO-TIOIYJIIPHYIO JINTEPATyPy XUMHYECKOTO COJIePIKAHHs, CIIPABOYHbIE MaTEPHAIIbI, PECYPChI
WnrepHeTa mocie KOHCYJIBTalUH C MIEJarorom

9 KJIACC

(2 u B HEemo0, Beero 68 u)

NpumepHbie TembI,
pacKpblBalOLWMe AaHHbIM pasaen
nporpammol, OCHOBHOe cogepKaHue
M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OCHOBHbIE BUAbI A,EeATENbHOCTU
obyualowwmxca

Pa3gen 1. BemecTBo U xumMudeckue peakuyu (104)
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IloBTOpEHUeE U yIIyG/IeHHEe
3HaHUH OCHOBHBIX pa3/ieJjoB
Kypca 8 kyacca

(109

[lepuonuueckuii 3akoH. [leproauueckas cucreMa XUMHUUECKUX
anemenToB J[. . Menneneera. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHYECKHX
9JIEMEHTOB TIEPBBIX TPEX NMEPHUOI0B, KK, KaJIbIUsI U UX
COEJMHEHUI B COOTBETCTBUH C TIOJIOKECHUEM 3JIEMEHTOB B
MePHOINIECKON CUCTEME U CTPOSHHEM UX aTOMOB.
Knaccudukanms 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB
(MeXmyHapoaHas ¥ TpHBHAJTbHAsS). XMMHYIECKHE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K PA3JIMIHBIM KJIACCaM
HEOPIraHUYECKUX COeIMHEHMH. ['eHeTuueckas cBs3b
HEOPTaHWYECKHX BEIECTB.

CtpoeHue BellecTBa: BUABI XUMHYECKOH CBSI3U M THITBI
KPHUCTAJUIMYECKUX PEMIETOK. *3aBUCHMOCTh CBOICTB BELIECTB
OT UX CTPOCHHUS.™

XUMHYECKUE peak UK. KIacCuPUKALIUSI XUMHICCKHX PEeaKINi
IO Pa3JIMYHBIM OCHOBAHHSIM.

Teopust 2NeKTPOIUTUIECKON TUCCOLMALINU

JleMOHCTpauMu

1. Mogey KpUCTa/L/IN4eCKUX PelléTOK HeOpraHU4eCcKuX
BellleCTB.

2. KopoTkonepnoHast 1 JUIMHHOTIEpHOAHAsT (POPMBI
Ileproauueckoii cUCTEMBI XUMUYECKUX 3JIEMEHTOB

JI. 1. MenneneeBa

IMpakTrueckas padota Ne§ «Peakimy HOHHOTO 0OMeHa»
[pakrnuaeckas pabora Ne 9 «KadecTBeHHBIE peakuy Ha HOHB
B pactBope".

KonrpossHas pabota Ne6 «DnekTpoauTudeckas AUCCOLMALM»

XapakTepHu30BaTb XMMHUYECKHE 3/IEMEHThbI IePBbIX TPEX IEPUOJI0B, KaJIUA U KaJlbLus 110 UX
noJsioxkeHM10 B [lepuoaudeckoii cucteme /l. M. MeH/jesieeBa ¢ onopoii Ha alfOPUTM.

KnaccuduuypoBaTe 1 Ha3blBaTh HEOpraHWYECKHeE BellleCTBa U3Y4YeHHBIX KJIacCOB C OIIOPOH Ha
cxeMy, TabJIMLy pacCTBOPUMOCTH.

OnucelBaTh 061Me XMMUYeCKHe CBOMCTBA BellleCTB Pas3/JIMYHbIX KJIACCOB, TOATBEPXKAATh
CBOMCTBA NpHMMepaMHU MOJIEKYJIIPHBIX YPaBHEHU M XMMUYECKUX peaKLUil ¢ OOPOH Ha CXeMy.

OnpefienITh BUA XMMHYECKOW CBSI3M U TUIl KPUCTAJINYECKON pelIéTKY BellleCTBa C ONOpoy Ha
cxemy.

[IporHosnpoBaTh CBOMCTBA BeLeCTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIe NIPe/iBApUTENbHOT0
pasbopa.

BolcTpanBaTh pa3BépHyThle IMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
nHdopMaIHIo U3 y4eOHHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO MCI0JIb30BaTh U3y4eHHbIH
NOHATUHHBIN annapaTt Kypca XUMHH.

Hcnosb30BaTh NpU BbINOJHEHUU yYeGHbIX 33/JaHUH U B Ipoliecce UcCaeA0BaTeIbCKON
JlesTeJIbHOCTH HayYHO-TIONYJIIPHYI0 JINTePaTypy XMMHUYeCKOr0 COAEeP>KaHMs, CIpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa 10/ PyKOBOACTBOM Ilefjarora.

PackpsIBaTh CMBICT TEOPHHU INEKTPOIUTHUECKON Tuccoraiu. OObACHATh IPHIUHBI

3NEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB;

CoCTaBJIATh ypaBHEHUS TUCCOLMALIUY KUCIIOT U LIEJI0YeH, IOJHbIE U COKpAIllEHHbIE XUMUUYECKHE

YpaBHCHHA XUMHUYECKUX peakunﬁ HOHHOTO 00OMeHa.

Pazaen 3. HemeTtasibl

U UX COeJUHeHuA (24 4)

Tema 3. O6G1uas
XapaKTepucTUKa
XMMHUYeCKHUX 37ieMeHToB VIIA-
rpynibl. ['asoreHnt

(44)

061as xapakTepuCcTHKa rajoreHoB. 0cCO6eHHOCTH
CTPOEHHA aTOMOB 3TUX 3JIEMEHTOB, XapaKTepPHbIe AJId HUX
cTeneHu okuceHus. CTpoeHue U pu3nyecKre CBOMCTBA
MPOCThIX BELIECTB — I'aJIO€HOB. XuMHu4yecKkue cBOHCTBa Ha
npuMepe xjaopa (B3auMoJelCTBUE C META/LJIAMH,
HeMeTaJUIaMH - BOJIOPOZ,OM U KHUCJIOPOZIoM, *1iesiouaMu™).
XnopoBogopo. CosisiHasi KUCI0Ta, XUMUYECKUE CBONUCTBA,
*nosiyueHue*, npuMeHeHue. KauecTBeHHbIe peakLMK Ha
rajioreHu/i-uoHbI. */[elicTBHE XJI0pa U XJIOPOBOJIOPOAA Ha
OpraHM3M yesioBeKa.* BaxkHeH1IMe XJIO0PUABI U UX

OGBSICHATH 061K e 3aKOHOMEPHOCTH B U3MeHEHUH CBOMCTB HEMETAJIIOB U UX COeINHEHUH B
npeziesiax MaJsbIX MEPUO/OB U TJIaBHBIX MOATPYy I [leproAryecKol CUCTEeMbl XMMUYECKUX
3JIEMEHTOB C YYETOM CTPOEHH S UX AaTOMOB C UCIOJIb30BaHHEM CXEMBL

XapakTepu3oBaTh QU3UYECKHE U XUMHUUYECKHE CBOMCTBA MPOCThIX BEIECTB rajsioreHoB (Ha
MpUMepe XJI0pa) U CI0KHBIX BELeCTB (XJI0POBOOPO/Ia, XJIOPHUAA HATPHUS), CIOCOOBI UX
MoJIyYeHus], IpUMeHEHNEe U 3HaYeHYe B IPUPO/Ee U XKU3HU YeJI0BeKa [ocjie
CTPYKTYyPUPOBaHUsI MaTepHaa.

Onpe/iesisiTh raJIOT€HU/I-UOHbBI B PACTBOPE C UCIOJIb30BaHUEM TabJIUIbl "XapaKTepHbIe
peakLMy Ha aHUOHBI".

[I1aHMpPOBATh M OCYLIECTBJIATh Ha NPAKTHKE XUMHUYeCKH e 3KCIIEpUMEHTBI, TPOBOAUTH
Hab6J/I10/leH NS, Zies1aThb BBIBO/bI 110 pe3y/ibTaTaM 3KCIIepUMeHTa I0cJle peiBapUTe IbHOM
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HaXO0X/IeHUE B IPUPOJE.

JleMOHCTpaLMu

BI/IIIGOMaTepI/IaJIbI: rajioreHbl U UX COeJUHEHHA.
06pa3sibl XJI0pU0B.

JlabopaTopHbIe M IPaKTHYeCKue paGoThbl
JlaGopaTOpHBIN ONBIT:

Pacno3HaBaHMe XJI0pU/-HOHOB.

paboThI.

CrenoBaTh NpaBuiaM 6e30NacHO paGoThl B J1aG0PAaTOPUHU NPH UCIOIb30BAHUH XUMUYeCKO#
NOCy /bl U 060pyA0BaHUS [0/, PYKOBO/ICTBOM I€/larora.

BbicTpanBaTh pa3BEéPHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha UHOPMaLHIO U3
y4eGHHKA U CIIPABOYHBIX MAaTePHUaJIOB, TPAMOTHO HUCNOJIb30BaTh U3y4YeHHbIH MOHATHHHBINA
amnmnapar Kypca XHMHHU.

Hcnosb30BaTh MpH BBINOJHEHUH YYeGHbIX 33JaHUH U B IPOLIECCe UCCIeL0BaTeNbCKOM
JlesITe/IbHOCTH Hay4HO-TIOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COLEPXKaHMsl, CTPABOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O6miasa
XapaKTepUuCTUKa
XHMHYECKHX 31eMeHTOB VIA-
rpynimbl. Cepa u eé
coeguHeHus (5 4)

06uas xapaKTepuCTHKa 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJ1s HUX CTeNeHU OKucaeHus. CTpoeHue U
dusnyeckre cBOMCTBA MPOCTHIX BeleCTB — KUCJI0pPOJa U
cephl.

AnnoTrponHbie MogUUKALUK KUCI0POJA U CEPBI.
Xumunyeckue cBorcTBa cepbl. CepoBOJ0pO/;, CTPOEHHE,
dusnUecKre U XUMHUYECKHe CBONCTBA (KUCJIOTHbBIE U
BOCCTAHOBUTeJIbHBIE). OKCUABI Cepbl KaK MpeJCTaBUTENH
KHUCJIOTHBIX OKCH/10B. CepHas KUCJI0Ta, GU3NYeCcKre

Y XUMUYeCKUe CBOUCTBA (001He KaK NPeICTaBUTES
KJIacca KUCJIOT U crieljuruyecKre), IpruMeHeHue.
CepHHCTast KUCJIOTA.

*XUMUYecKre peakl{y, Jexalie B OCHOBe
MPOMBILIJIEHHOTO C0Co6a MoJy4YeHus1 CEpHON KUCJIOTHL.*
CoJti cepHOM KUCJIOThI, Ka4eCTBEHHAs peaKlus Ha
cysbdaT-noH.

Haxoxx/ieHHe cephl U eé cOeJUHEHUH B IPUPOJE.
*XHMMHYecKoe 3arpsi3HeHH e OKpYKarlei cpepl
CoeIMHEHUSIMU cephbl (KUCIOTHBIE AOXK/H, 3arPsI3HEHHe
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NpesoTBpaleHus.*

JleMOHCTpauMu

Konnekuuu (BuzeoMaTepuassl): cepa U eé coeiIMHEHUS.
O6yryiMBaHUe caxapa 1o/ el CcTBUEeM
KOHLEHTPUPOBAHHOU CEPHOM KUC/IOTHL.

JlaGopaTopHble U NPpaKTU4YeCKUe PaGoOThI
JlaGopaTopHbIE ONbITHI:

O6HapyxeHUe CyJIbpaT-MOHOB.

B3auMopeiicTBre pa36aBieHHON CEPHON KHUCJIOTHI C
LMHKOM. BeIuHC/IeHuA

10 ypaBHEHUSIM XMMHUYeCKHUX PeaKIi;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpymnmne! 1 Ux
COeIMHEeHUH
C y4€TOM CTPOEHHS UX aTOMOB C OOPOH Ha cxeMy "ViaMeHeHUe paZiuyCcoB B OArpynmnax".
XapakTepH3oBaTb puUsnvecKHe
Y XMMHUYecKre CBOMCTBA MPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (CepoBOJI0OPO/a, OKCH/OB
Cephbl, CEPHOU KUCJIOTHI, CyJIbGATOB), CIOCOOBI UX NOJYYEHUS], IPUMEH EHHE U 3HAYeHH e
B IPUpPO/ie Y *KU3HU YeJI0BeKa C OTIOPOM Ha CXeMy U ILJIaH.

OnpefiesATh Halnuyue cyabdaT-HOHOB B paCTBODeE.

OGBACHATD CYILIHOCTb 3KOJIOTHYECKHX NP06JIeM, CBS3aHHBIX € NepepaboTKOM coejuHeHUH cepbl
nocJie CTpyKTypHUpOBaHUA MaTepHasa.

[I1aHMpPOBATh M OCYLECTBIATh HAa NPAKTHKE XMMUY€ECKH e 3KCIIEPUMEHTBI, IPOBOAUTh
Hab6J/II0/leH s, Zie1aThb BBIBO/bI 110 pe3y/ibTaTaM 3KCIIepUMeHTa.

CiefoBaTh NpaBuJaM 6e30MacHOM paboThl B 1abopaTOpPUX NMPU UCHOJIb30BAaHUM XUMHUYECKOMN
Mocy/ibl M1 060py/J0BaHH N0/l PyKOBOJCTBOM IeJiarora.

[Tpor3BOAUTE BBIYUCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM I10 aJITOPUTMY.

Hcnosb30BaTh NpU BbINOJIHEHUU yYeOHbIX 33/JaHUH TeKCThI yueGHUKA, CIPaBOYHbIe
Martepuassl ([lepuoanyeckylo cUCTeMy XMMHUYeCKUX asieMeHTOB /JI. U. MeHiesieeBa, Tabiumy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U coslel B BOJie, 371EKTPOXUMUUECKUH PsAJ| HaNpshKeHUu
MeTaJlJIOB).

Hcrosib30BaTh NpH BINOJIHEHUH yue6-

HbIX 33/JaHMH U B Ipoliecce U CC/IeJ0BaTeIbCKOH AesTeIbHOCTH HayuyHO-NOMYISPHYI0 JIUTEepaTypy

XMUMHUUECKOTO0 COZlepKaHMU s, CIpaBOYHble MaTepuabl, pecypcbl UHTepHeTa

MocJie KOHCYIbTalMH C IejaroroM
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Tema 5. O61uas
XapaKTepuCcTHUKa
XNMHUYECKHUX 371eEMEeHTOB VA-
rpynibl. A30T, pocPop u ux
coeIUHEHU A

(749)

0O61as xapaKTepuCTHKa 3J1eMeHTOB VA-Tpynnbl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBbIe [JIsI HUX CTeNIeHU OKHUCJIeHHUs.

A3o0T, pacnpocTpaHeHUe B IpUpo/e, u3ndecKue u
XMMHYECKHe CBOMCTBA (B3aUMO/ieHCTBYE C META/IAMH U
HeMeTa/UIaMH - KHUCJIOPOJIOM U BojopoZoM). KpyroBopoTt
a3oTa B MPUPOJE.

AmMMuak, ero pusnyecKkrue U XMMHUYECKUE CBOMCTBA
(oxuceHNe, OCHOBHBIE CBOKWCTBA BOJJHOT'O pacTBOpa),
*nosyyeHue* u npuMeHenue. Cosi aMMOHHS, UX
dusnyeckre U XUMUYECKHE CBOICTBA (pasJiokeHUe,
B3aMMO/efCTBUE CO 1[eJI09aMH ), IPUMeHEeHHe.
KayecTBeHHas peak1ysi HA MOHbl aMMOHUS.

A3oTHas kuca0Ta, eé pusnvecKre U XMUMUYECKHe CBOMCTBA
(o61me KaK npeACcTaBUTEIA KJIacca KUCIOT U
cnenuduyeckue). A30TUCTas KUCA0Ta. Mcosib3oBaHue
HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPabHbIX
yA06peHn.

*X"MHUYecKoe 3arpsi3HeHNe OKpy»Kaloliel cpesibl
coeIMHEHUSIMU a30Ta (KUCJIOTHbIE JJOX/AH, 3arpsi3HeHHe
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docdop, *amnorponHeie Moaudukanuu pocpopa*,
dusnyecKre U XMMHUYeCKHe CBOMCTBA (B3aUMO/IeHCTBHE C
MeTa/UIaMH, HeMeTaJllIaMH, *KOHLIeH TPUPOBaHHOH
a30THOM U CepHOU KUCJI0TaMH).*

Oxkcup docdopa(V) u dochopHas kucaoTa, usnyeckue u
XMMMYECKH e CBOMCTBA, nosyyeHue. KayecrBenHas
peaknus Ha pochaT-HOHBI.

HUcnosnb3oBaHue GpocdaToB B KaueCTBe MUHEPAIbHBIX
yA0OpeHUi. 3arpsi3HeHre NPUPOHBIX BOAOEMOB
dochaTtamu. JeMOHCTpALMU

Kosnnekuuu: ¢pocdop 1 ux coejuHeHus.
B3auMogelicTBUe KOHIIEHTPUPOBAHHOMN a30THOM KUCJIOThI
C MeJIblo.

JlaGopaTopHbIe M IpaKTHYeCKHe paGoThl
JlabopaTOpHbIE ONbITHI:

1. BzauMmogelicTBHe cojieli aMMOHMS C L[E/0YbIO0.

2. O3HaKOMJIeHHE ¢ 06pa3aMy a30THBIX U GOocHOPHBIX
yA06peHU.

[IpakTHueckas paboTa:

Ne 10. TosryyeHne aMMUaKa, U3y4eHHe ero CBOMCTB.

BuruucaeHus

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-IpyIIbl U UX
CoeJMHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepHu3oBaThb pU3NUeCKHe U XUMHAYECKHe CBOWCTBA NPOCTHIX BellecTB a3oTa U pocdopa u
HX COeIMHEHU U (aMMHaKa, CoJiell aMMOHUsI, a30THOU KHUCJIOThI, HUTPATOB, OKCU/IA
docdopa(V) u pocoopHo# kucaoThL, pochaToB), CHOCOOGHI UX MOJNYUEHUS, TIPUMEHEHUE U
3HavYeHHe B IPUPOJE U )KU3HU YeJIOBEKa C UCN0/Ib30BAHNEM CXEMBI.

OnpefiesITb HOHBI aMMOHHUA U HocdaT-NOHBI B pACTBOPE C UCMOJIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKllui Ha KaTUOHbI U aHUOHBI".

OOGBSICHATD CYILIHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBI3aHHBIX C HAX0XK/JeHUEM COeJUHEeHUH
azoTa u ¢pocdopa B oKpy:xarolel cpee.

[I1aHMpPOBATh U OCYLECTBJAATH Ha IPAKTHKe XMMHUYeCKUe 3KCIIepPUMeHThI, IPOBOAUTD
HaOJII0/IeHHs], [ieaTh BLIBOABI 110 pe3yJbTaTaM dKCIepHU-MeHTa.

CiefoBaTh NpaBUJaM Ge30nacHOM paboThl B 1a60PaTOPUU NPU UCTOIb30BaHUU XUMUYECKOH
MoCy/ibl ¥ 060py/JOBaHHUS.

[Iporn3BOAUTE BEIYHUCIEHHUSA 10 XAMUYECKUM YPaBHEHHUSM.

Hcnosbp30BaTh NpHY BbINOJHEHUHU yUeOHbIX 3a/JlaHUH TeKCThI yueGHUKa, CTPaBOYHbIe
MaTepuabl (IEPUOAUYECKYIO CUCTEMY XUMUYECKUX 3jieMeHTOB /JI. . MeH/esieeBa, TabaUIy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U COJIeH B BOJe, 3JIeKTPOXMMHUYECKUH PsIfl HANIPSHKeHU
MeTaJlJIoB).

Hcnosnb30BaTh NpY BHINOJHEHUH Y4e6HBIX 33/JaHUH U B IIPOLIECCE HCCIe0BATENbCKON
JlesITeJIbHOCTH Hay4YHO-TIONYJIIPHYIO JIMTePaTypy XMMHUYeCKOTr0 COAeP>KaHMs, CIpaBOYHbIe
MaTepuasbl, pecypcsl MHTepHeTa Iocjie KOHCY/IbTALUU C IefjaroroM
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— I10 ypaBHEHU M XUMHUYECKUX PeaAKIUI

Tema 6. O611as xapaKTepuc-
THUKAa XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yrjiepoa v KpeMHMI M UX
coeJVHEeHUsA

(84)

Yraepog, asuioTponHbie Moaudukanuu (rpadur, aimas),
pacnpocTpaHeHue B pUpojie, GU3ndYecKre U XHMUYECKHe
cBoicTBa. Afcop6ius. KpyroBopoT yriiepoja B IpUpPoOJeE.
Okcu/bl yTIeposia, UX GU3NYecKrue U XUMUYeCKHe
CBOMCTBA (B3aUMO/EICTBHE C META/JIaMU, HEMeTaJLJIaMH,
*KOHLEHTPUPOBAHHOM a30THOW U CEPHOM KUCI0TaMu)*,
WX JIeHCTBHE Ha )XMBble OpraHU3MBbl, *nosydyeHne*

Y IpUMeHeHHe. *JKoJIorH4ecKre Ipo6JieMbl, CBSI3aHHbIE C
okcugoM yraepoga(IV); runoresa riob6aabHOro
MOTENJIeHUs KJIMMaTa; IapHUKOBBIN 3¢ deKT.*

YrosibHast KUCJI0Ta U e€ CoJM, UX pUsandecKkue u
XUMH4YeCKHe CBOUCTBA, N0/1yYeHuUe U TPUMeHeHHe.
KauecTBeHHas peakijys Ha KapGOHAT-UOHBI.
*HcnoJsib30BaHUE KApOOHATOB B OBITY, MEAULHHE,
NPOMBIILIJIEHHOCTH, CEJIbCKOM X031 cTBe. *

KpeMmHui, ero pusnveckue u XUMHYECKHE CBOUCTBA (Ha
npuMepe B3aUMOJeHCTBHUS C MeTa/UIaMU Y HEMeTaJlJIaMH),
*noJiy4eHue U IPUMeHeHUe B 3JIEKTPOHUKe.*
*CoeaHeHUs1 KpeMHUA B ipyupoge. O61ue
npezcTaBJieHHs 06 okcruge KpeMHHUA(IV) u kpeMHUeBOH
kucaoTe. CHJIMKATHI, UX UCIOJb30BAHUE B OBITY,
MeJMIIMHE, IPOMBIIIJIEHHOCTU. Baxk-Hel e
CTpoUTeJIbHble MaTepHaJlbl: KepaMHKa, CTEKJIO, [IEMEHT,
6eToH, KeJie306eToH. [Ipo6/1eMbl 6€30MacHOro
HCIO0JIb30BAaHUS CTPOUTE/bHBIX MaTEPHAJIOB B
MOBCeHEBHOU KU3HU.* JleMOHCTpauuu

MoJienin KpUCTALJIMYECKUX PEIIETOK ajMasa, rpadpuTa,
MOJIEKY bl QyJIIepeHa.

Azicop61yst pacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM
yrJiém. [IpoTuBoras.

BuseomaTepuasbl: CUJIMKAaTHAasA IPOMBbILIJIEHHOCTb.
Mojiesin MOJIeKyJ1 OpraHU4Y€eCKHUX BeLeCTB.
JlaGopaTopHbIe M IPpaKTH4YeCKue PaGoThbl
JlabopaTopHbIi onbIT: KauecTBeHHas peakLyisi Ha
Kap6oHaT-MOH. [IpaKkTHyecKue paboThl:

Ne 11. [TonyyeHue yIrieKUCI0ro0 ra3a v u3yyeHue ero
CBOMCTB.

Ne 12. PemieHue akcieprMeHTa/lbHbBIX 33/1a4 110 TEMeE
«HeMmeTasnibl».

BeIYHC/IEHMS 10 ypaBHEHUAM XUMHUYECKUX PeaKui
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O6BACHATD 061I111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3/1eMeHTOB IVA-rpynmnel U ux
coeJUHEHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaThb pU3NUeCKHe U XMMHUYeCKHe CBOMCTBA MPOCTHIX BELECTB yIaepoa U
KpEMHHS U UX COe/JUHEHUH (OKCH/IO0B yTJIepo/ia, YToJbHOM KHCI0ThI, KApOOHATOB, OKCH/IA
KpeMHHMs], KPDeMHHEBOH KU CJIO0TbI, CUJIMKATOB), CIIOCO6BI UX NOJy4YeHUs, TPUMEHEHHE
Y 3HaYeHUe B IPUPO/ie U KU3HU YesI0BeKa.

Onpe/iesiaTh KapOOHAT- U CUJIUKAT-

HOHBI B pacTBODe.

O6BACHATD CYLIHOCTb 3KOJOTHYECKUX NTPO6JIEM, CBA3aHHBIX C HAX0XK/JeHHUEM YTIJIEKHUC/I0ro rasa
B OKpY»Kalollel cpefe.

[l1aHUpPOBATh U OCYLeCTB/IATh Ha MPAKTHKE XMMUYeCKH e 3KCIIepUMEHTHI,

[IpoBOAUTD HAbJII0/leHU, le1aTh BBIBOAbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa 1ocie
MpeJiBapUTeJbHON paboThI.

CiieoBaTh NpaBUJaM 6e30MacHOM paboThI B JIa6OpaTOPUU MPU UCIOJIb30BAHUM XUMUYECKOUN
Hocy bl U 060py/10BaHUA.

Hcnonb30BaTh NpHY BbINOJHEHUH yUeOHBIX 33/laHUH TEKCThl y4eOHUKA, CIPaBOYHbIe
Matepuassl ([lepuoanyeckyto cUCTeMy XMMHUYeCKUX 31eMeHTOB /JI. . MeHesieeBa, TabiuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3JIeKTPOXUMUYECKUH PsIfi HANIPSHKEeHHUH
MeTaJlJIoB) Noc/e KOHCY/IbTALUH C IeAaroroM.

Hcnonp30BaTh NpHY BbINOJHEHUH YUeOHBIX 33JJlaHUH U B IIpoliecce UcCaef0BaTeIbCKON
JlesITeJIbHOCTH Hay4YHO-NIONYJIIPHYIO JIMTepaTypy XMMHUYeCKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepuasel, pecypcsl MHTepHeTa




Pa3gen 2. MeTa/libl M X coeguHeHus (20 4)

Tema 7. O61ue cBoiiCcTBa
MeTaJ/l/IOB
(49)

0O61as XxapaKTepUCTHKa XUMUYECKUX 3J1EMEHTOB —
MeTaJ/lJIOB Ha OCHOBaHUH UX NOJIOKEHHsI B
[leprosnyeckol cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MenjiesnieeBa u cTpoeHus: aToMoB. CTpoeHHe
MeTaJ/lJIoB. MeTa/inyeckasi CBsI3b U MeTa/lJIM4ecKas
KpHUCTA//TNYecKast peméTKa. JIeKTPOXUMHUYeCKUH psij
HanpspKeHUH MeTasioB. PU3nveckre U XUMAYECKHe
CBOMCTBA MeTaJlJIOB (B3aUMO/ieeICTBHe C KUCJI0POJ0M,
BOZIOH, KM CI0TaMH). *O61pie cioco6 bl OTyYeHUs
MeTalJ10B.*

*[loHATHE 0 KOPPO3UU METAJLJIOB U OCHOBHBIE CIIOCOGbI
3alUThI OT KOppo3uHu. Criasbl (CTaJIb, YYTYH,
JIOpaIIOMUHUM, 6POH3a), UX IPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.*

JleMOHCTpauu

0O3HaKoMJIeHHE C 06pa3liaMi MeTaJIJIOB U CIJIABOB, UX
bU3UYeCKUMH CBOMCTBAMU.

Mogenn KpUCTaJIMYeCKUX PeIlETOK MeTaJlJIoB.
Buseomatepuasbl: KOppo3us MeTasJOB.

JlabopaTopHbIe M IpaKTHYeCKue paGoThbl
JlabopaTOpHBIE ONbITHI:

OsHakoMJIeHHe ¢ 06pa3LiaMu CIJIaBOB MeTaJlJI0B.
3aBUCUMOCTb CKOPOCTH PeaKIMH MeTaJlIa C KHCI0TOH OT
HIPUPO/ABI METaJIA.

BbruucsieHus
[0 ypaBHEHUSIM XUMUYECKUX PeaKLUil.

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHATUHI U NPUMEHSATb 3TU MOHATHS IPYU ONIMCAaHUU CBOMCTB
BELIEeCTB U UX NpeBpalleHHH.

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMEHTOB-MEeTa/IJIOB U UX
COeJUHEHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapaKTepHU30BaTh CTPOEHHE METAJIJIOB, 0011e GU3NYECKHE U XUMUYECKHE CBOMCTBA METAJJIOB.

XapaKTepH30BaTb 061LI1e CIOCO6bI MOJyYeHUsI MeTa/JIOB [I0C/Ie CTPYKTYPHUPOBAHUSA
MaTepuaJa.

CnenoBaTh NpaBuaM 6e30MacHOM paGoThI B J1a60paTOPHUY NPH UCHOJIb30BAHUHY XUMUYECKOH
NocyAbl U 060py/10BaHUA.

[Ipou3BOAUTH BHIYUCJIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.

Hcnosb30BaTh NPU BbINOJHEHUH YYEOHBIX 33/JaHUH TEKCThI yUeOHHUKA, CIPABOYHbIE
MaTepuaibl ([leprosnyeckyro cucTeMy XMMUYeCKUX 3jeMeHTOB /l. M. MeHaeneeBa, Tabuuy
PacTBOPUMOCTHU KHCJIOT, OCHOBAaHUH U COJIel B BOJIe, 3JIEKTPOXUMHUYECKUH psij| HANlPsKEHU
MEeTaJlJIOB).

Hcnosnb30BaTh NpY BBINOJIHEHUY Yy4eGHBIX 33/JaHUI U B IPOLIeCce HCCle[0BaTeIbCKOM
JlesITeJIbHOCTH HayYHO-TIONYJIIPHYIO JINTEPATypPy XMMHUYECKOr0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl MHTepHeTa nocie npejBapuTeIbHON KOHCYJIbTALUH C IeJaroroM

Tema 8. BaxkHelue
MeTaJL/Ibl U X COeJUHEHHA
(16 9)

enounbie MeTabl. [losoxkeHue B [lepuouyueckoit
cucTeMe XUMUYeckux asieMeHTOB /. . MeHnjeneeBa,
cTpoeHUe aToMOB. HaxoxzeHue B npupoze.

dusnyeckre U XUMUYECKHUE CBOUCTBA (Ha mpuMepe
HaTpus ¥ Kanus). OKCUJbI ¥ TUAPOKCUBI HATPUS U KaJIHs.
[IpyuMeHeHHe L1e/I0YHbIX MEeTAJIJIOB U UX COeJUHEHUH.
[llesioyHO3€eM e/ibHbIE MEeTaJ/lJIbl MAarHUM U KaJibLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoauyeckoi cucreMe
XUMHUYecKuXx ayieMeHTOB /l. 1. MeHaeneeBa. HaxoxaeHue B
npupoje. Pusnyeckre U XUMHUYECKHE CBOMCTBA.
BaxkHelilue coeiuHeHUs Kaabuus (OKCUA, THAPOKCUJ,
cosin). *?)KEcTKOCTb BOZBI U CIIOCOOHI €€ yCcTpaHeHus. ™

OGBSICHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-META/IJIOB B IpyIIax U
HX COeJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHEe U XUMHUYECKHe CBOHCTBA IPOCThIX BEIECTB METAJIJIOB U UX
coeIMHEHUU (OKCU0B, TUAPOKCUOB, COJIEH) C 0OPOH Ha CXeMYy, CIOCOGBI UX MOJIyY€eHus,
NpUMeHeHHe U 3HaYeHHe B IPUPO/ie U XHU3HU YeJI0BeKa.

Pacrio3HaBaThb C IOMOLIbI0 Ka4eCTBEHHBIX PeaKIMi HOHbI MeTaJJIOB (MarHusl, alloOMUHHUS, [IMHKA,
»KeJsie3a, MeJiM) C MCIo/Ib30BaHHeM Tab up! "XapakTepHble peaKL1 Ha KaTHOHBI".

[I1aHMPOBATD U OCYLIECTBJIATD HA MPAKTHKE XUMUYECKH e 3KCIIEpUMEHTbI, TPOBOJUTh
HabJII0IeH 1, JleJIaThb BBIBO/IbI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CiienoBaTh MpaBu/IaM 6e30MacHON paboThI B J1ab0paTOPUH MPH UCIT0/Ib30BAaHUH XMMUYECKOH
NOCy /bl ¥ 000py 0BAHMUS.

[TpOM3BOAMTD BHIYUCIEHUS 110 XUMUYECKHUM YPAaBHEHUSAM.
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Anromunuii. [lonoxxenue B [lepuoauyeckoii cucteme
XMMHYeCKUX aj1eMeHTOoB /I. U. MeneneeBa, cTpoeHne
aToma. HaxoxxzaeHue B npupoe. Pusndeckue u
XUMUYecKHe cBoicTBa. AMdoTepHble CBOHCTBA OKCH/IA U
TUJPOKCUAA.

Keneso. [lonoxenue B [lepuoauyeckoi cucreme
XMMHUYeCKUX 371eMeHTOoB /JI. U. MeHieneeBa, cTpoeHne
aToMa. HaxoxzeHue B npupose. dusndeckue u
XUMHUYecKrue cBoHucTBa. OKCUAbI, TUPOKCHBI U COTH
xesnesza(ll)

u xkene3a(lll): cocras, cBolicTBa U hosy4eHue.

JleMOHCTpauu

BsaumogeiicTBre HAaTPUs C BOJOH.

OkpalrMBaHue JIaMeHU HOHAMH HAaTPUS U KaJlus.
OxkpauMBaHue MJaMeHH HOHAMU KaJlbIUS.
B3sauMogelcTBUEe OKCH/A KaJbLUs C BOLOM.
BuseomaTepuasbl: ropeHUe KeJie3a B KUCIOPOJE U XJIope.

JlaGopaTopHble M MpaKTH4YecKHe paGoThl
JlaGopaTopHbIE ONbITHI:

O3HakoMJIeHHe ¢ 06pa3laMy aJIFOMUHUS U €ro CIIJIABOB.
AMdoTepHbIe CBOMCTBA r'UAPOKCUA ATIOMUHUS.
KauyecTBeHHbIe peaklMu Ha MOHBI XKeJie3a.

’KécTkocTb BoAbI M MeTOABI €€ yCTpaHeHHUs.
[IpakTHYecKue paboThI:

Ne 10. PemieHue akcneprMeHTa/lbHBIX 33/1a4 110 TEME
«MeTasnabl».

BbruucsieHus
[0 YPaBHEHUAM XHUMHUUYECKUX peaKLui

BricTpauBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C 0OPOH Ha HHGOPMaLUIo U3
y4yeOHHUKa U CIIPaBOYHbIX MaTePHa/oB, TPAaMOTHO HCIO0/b30BaTh U3y4YeHHbIN MOHATHUHHBINA
anmnapaT Kypca XUMHH.

Hcnonp30BaTh IpH BHINOJHEHUH yYe6HbIX 33/JaHUH U B ITpoLiecce HCCIe0BaTeNbCKON
JlesITeJIbHOCTH Hay4YHO-NIONYJIIPHYIO JIMTepaTypy XMMHUYeCKOTr0 COAeP>KaHUs, CIpaBO4YHble
MaTepuasel, pecypcel MHTepHeTa

Paspen 3. MepBoHaYyanbHble XMMUY

ecKue noHATUA 06 OpraHnYecKux eeLlecTsax, 104

Tema 9. MNepBoHaYanbHble
XMMUYECKME NOHATUA 06
OpraHUYEeCcKUxX BelLecTBax

O6wue mnpeacTaBaeHUs] 06 OCOOEHHOCTSX COCTaBa U
CTpPOEHHUs OpraHUYecKuX  COeJUHEHUH yriepogja.
[lepBoHava/sbHblEe TOHATHS 00 OpraHUYECKHUX BellecTBax
Kak o0 COeJJUHEeHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJ, TJIMLEPUH, YKCycHas Kucjora). *Ux
COCTaB M XUMHYecKoe cTpoeHue. Kiaccudpukanus
opranuyeckux BellecTB.* [loHAATHE O OGHOJOTHYECKHU
BROXXHBIX BeIeCTBax: XXUpaX, OesKax, yrjieBojaXx — M HX
posin B KU3HU 4YesioBeKa. *MaTepuasbHOe eAUHCTBO

OGbSICHATh NPUYMHBI MHOI006Pa3usi BELECTB, HJIIOCTPUPOBATh B3aUMOCBS3b
HeopraHUYeCcKHX COeJHHEHUH yTiepo/ia U OpraHuYecKHUX BellecTB M0/, pYKOBO/CTBOM
yUUTeIA.

OO6BSICHATD yCI0BUS 6€30IaCHOTO UCI0JIb30BaHUS BELECTB U XUMHUYECKUX PeaKLUi B OBITY.

XapaKTepHU30BaThb POJib XUMUH B Pa3/IMYHbIX chepax AesaTeJbHOCTH JI0Jel, OCHOBHbIE
BelllecTBa U MaTepHaJibl, NPUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKa.
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OpraHUYeCcKHUX U HeOpraHW4YecKHUX coeJuHeHU .
[IpupoAHbIe HCTOYHUKH YTJ1€BO0PO/OB (YroJb,
NPUPOJHBIN ra3, HedTh), NPOAYKTHI UX IlepepaboTKH, UX
pPOJib B GBITY M IPOMBIIIJIEHHOCTH.

Paspgen 4. O606menne Matepuana no kypcy «Heopranmaeckast xumus» (4 4)

Tema 10. Xumus u okpysKaromas
cpena, lu

Hosble MaTepuaibl ¥ TexHOJIOTHH. BemmecTBa n
MaTepHasbl B OBCeJHEBHOM XKU3HU Yes0oBeKa. XUMUS U
37,0poBbe. be3onacHoe HCNo/Ib30BaHKe BellecTB

U XMMHMYECKUX peaKLUi B ObITY.

OCHOBBI 3K0JIOTHUYECKOU 'PAMOTHOCTU. XMMUYECKOE
3arpsisHeHHUe OKpy»Karoliei cpepl (IpesesbHO
JlonycTuMas KoHlleHTpanus Beuiects — [1/1K).

PoJib XMMUM B pellleHUH 3K0JIOTHYECKHUX TP06JieM

060611eHNEe MaTepHasa Mo
Kkypcy «Heopranuueckas
XUMHUSA», 34

060611eHe U CHCTEMATHU3alHUs 110 KypCy
«Heopranuyeckasi XUMHsI»

XapaKTepH30BaThb POJIb XUMHUH B Pa3/IMYHbIX cdepax AedTebHOCTH JI0Jel, OCHOBHbIE
BellleCTBa U MaTepUaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKaA.

. O6'BACHATD yCJIOBHUSA 6€30MaCHOI0 UCI0/b30BAHUA BELECTB U XUMUYECKUX PeaKL[Uii B ObITY

AHaM3MpOBaTh U KPUTUYECKH OLlEHUBATh HHPOPMALIMIO O BJAUSAHUHU IPOMBIILJIEHHOCTH,
CeJIbCKOT0 X031MCTBa, TPAHCIOPTA U JIp. HAa COCTOSIHHUE OKpY»KatoLlel cpespl.

YMeTb OKa3bIBaThb [EPBYIO MOMOILb IPU XMMHUYECKHX 0XKOI'aX U OTPaBJIEHHUSX.

[IpuHKUMAaTh y4acTHe B 00CyKAeHUU PO6IEM XUMHUYECKOU U 9KOJIOTMYECKON HAallPaBJIEHHOCTH,
BbICKa3bIBaTh CO6CTBEHHYIO IIO3UIHUIO 110 Tpo6JieMe U NpeJjiaraTb BO3MOXKHbIE Iy TH eé
peleHuUsAC Onopoi Ha MHGOPMaAIHUIO U3 y4eGHUKA U CIPaBOYHble MaTepHalbl, pecypchl
HuTepHeTa

[Ipu paspaboTke paboyell HmporpamMMbl B TeMaTHYE€CKOM IJIAHUPOBAHUU JOJDKHBI ObITb YYTEHbl BO3MOXHOCTHU HCIOJb30BAaHUS 3JIEKTPOHHBIX (LUPOBBIX)
06pa3oBaTe/IbHbIX PECYPCOB, SBSAKIMXCA y4yeOHO-METOAUYECKUMHA MaTepuajaMu (MyJbTHMeJAUNHbIEe NPOrpaMMbl, 3JIEKTPOHHblE Y4YeOHUKHM U 3aJavyHUKH,
3JIEKTPOHHBIE GHOINOTEKH, BUPTYaJbHble JJa60paTOPUH, UTPOBbIE MPOrpaMMbI, KOJIEKIUH HUGPOBBIX 06pa30BaTelbHbIX PECYPCOB), HCIOJIb3yeMbIMU JJI1 00yYeHHUS U
BOCIHUTAHUS Pa3/JUYHbIX TPYNN I[0Jb30BaTesel, NMpeJCcTaBJeHHbIMU B 3JEKTPOHHOM (LU(pPOBOM) BUJE U pealy3yWIMMH AuUJaKTU4Yeckhe Bo3MokHOcTu UKT,
coZiep>KaHue KOTOPbIX COOTBETCTBYeT 3aKOHOAATE]bCTBY 06 06pa3oBaHUU.
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