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[TOACHUTEJIBHAA 3AIINCKA

®enepanpHas paboyass mporpamma 1Mo XUMHH JUIsl 0Oy4YaroLIUXCs € 3aJepiKKOU
ncuxuyeckoro passutus (nansee — 3IIP) Ha ypoBHe OCHOBHOro oOmIero oopa3zoBaHUs
MOJrOTOBIIEHa Ha ocHoBe denepasbHOrO0 TrOCyIapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHJapTa ocHOBHOro obmero odpaszoBanus (IIpuka3 Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), PenepanbHON aganTHPOBAHHOMN
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMs JJisi OOy4YaroIIMXCs C
OrpaHUYECHHBIMU BO3MOXKHOCTAMHU 3710poBbs (IIpuka3 Munnpocsemenus Poccun ot 24
HOsi0pst 2022 1. No 1025), denepanbHoii paboyeil MporpaMmbl OCHOBHOTO OOIIETO
oOpa3oBaHus 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaabHOW MPOrPaMMBI
BOCIIUTaHMs, C YYETOM paCIpeleleHHbIX [0 Kjaccam MpOBEpsieMbIX TpeOOBaHUN K
pesynapraram ocBoeHus denepanbHON aaanTUPOBAHHON 00pa3oBaTEIHHOM MPOTPAMMBI
OCHOBHOT0 o0miero oOpa3oBaHMsl AJii OOYyYarOIIMXCS C 3aJepKKOM IMCUXHUYECKOro
Pa3BUTHUS U AJIIEMEHTOB COJEPKaHUs, IPE/ICTABICHHBIX B YHUBEpPCAIbHOM KoM (puKkarope
no xumuu, KoHuenuumum mnpenojgaBaHusi y4yeOHOro nmnpeaMera «XUMHsS» B
oOpazoBaTeNbHbIX opranu3anusx PO, peanusyronumx oCHOBHbIE 00I1I€00pa30BaTeIbHbBIE
MIPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUsS METOAMYECKOM MOMOIIU
YUHTEIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YyeOublii  mpeamer  «XHUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE NpPEAMETHI». B cucTeMe ecTeCTBEHHOHAYyYHOIro OO0pa3OBaHMs
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IPUPOJIbI,
dbopMUpOBaHUM HAyYHOW KapTHUHBI MHpA, CO3JaHUU OCHOBBI XMMHUUYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM >XU3HU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBEeKa M OKpYy)Kallled ero cpeabl oOpa3a >KM3HHM, a TakkKe B BOCIHUTAHUU
DKOJIOTUYECKOH KYJIBTYPBI.

VYcenemHocTh U3y4eHHs XMMHMHM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOmofieHneM TmpaBuwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUH XUMHYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETaAMHU
IIKOJIBHOTO Kypca.



[TporpamMma BkJItO4YaeT B ce0si OCHOBBI HEOPTaHUYECKOW M OPraHMYECKON XUMHH.
['maBHOM uaeelt mporpaMMsl SIBISIETCS CO3/laHue 0a30BOr0 KOMIUIEKCA ONMOPHBIX 3HAHUHN
[0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOyHaroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM IMTOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MPeACTaBICHbl OCHOBOIOIATAIONINE XUMUYECKHE
TEOPETHUUYECKUE 3HaHWS, BKJIOYAIOIIME H3Yy4YeHHE COCTaBa M CTPOCHHS BEIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, TIPOTHO3HPOBAHHWE CBOWMCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAILICHUH U ITyTEN YIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUATIOB.

TeopeTnyeckyro OCHOBY M3YUEHUSI HEOPTraHUYECKON XWMHH COCTABJISIET ATOMHO-
MoJIeKyJsipHoe yuenue, llepmogmueckuin 3axkon .M. MenneneeBa ¢ KpaTKumu
CBEJECHUSMH O CTPOCHHMM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIIHA.

B u3ydeHun Kypca 3HaUYNUTEIbHAS POJIb OTBOJIUTCS XUMHUECKOMY 3KCIIEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX pabOT, OINUCAHUIO PE3YJIbTATOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM U MpaBuil Oe30macHOM padoThl B
XUMHUYECKOH J1abopaToOpHH.

Peanusanus gaHHON nporpaMMel B Ipoliecce 00y4deHus MO3BOJIUT 00Yy4arOIIUMCs
¢ 3I1P ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETEHIIUN U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpelH OPYruX HAyK O IPUPOJE.

N3yyenue XumuM crnocoOCTByeT (OPMHPOBAHUIO Yy OOYYaIOIIMXCA HAYyYHOIO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAO0B (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HAHWI, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUp»,
«Duzuka», «buonorusy, «l'eorpadgus», «Marematukay U (GOPMUPYET KOMIETEHIUH,
HE00XO0AMMBIE JUIsl MPOAOHKEHUS] 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3yyenue XuMuM CHOCOOCTBYET pa3BuTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTaBICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh NpEAMeTa JUIsl Pa3BUTUS KU3HEHHOM KOMIIETEHUUU
oOyuatomuxcsi ¢ 3I[IP 3akmodaercss B yYCBOGHMHM OCHOBBI XUMHUYECKUX 3HAHUU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW W3HHU; HABBIKOB 3/J0POBOTO M 0€30MacHOro AJis
YesloBeKa M OKpYXKarolled ero cpenbl odpasa Ku3HM; (POPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpakaeT coiep)kaHue OOydeHHs] NpeIMeTy «XUMHUS» € YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxcs ¢ 3IIP. OBnanenne yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIsi 00YYarolUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON IEATETbHOCTH, MEPUOANIECKUMU
KOJIeOaHUSIMU BHUMAHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO 0OIIEro 3amaca
3HAHWM, MOHWXEHHBIM ITO3HABATEJIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHusT TPYAHOCTEH B HW3YYEHUU YYEOHOTO MpeameTa «XUMHs
HeoOXxoaMMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepuasa K MO3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
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WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEIAMETHBIX ¢ MEKIPEIMETHBIX CBsI3EH,
MIOCTENIEHHOE YCIOKHEHNE N3y4aeMOTo MaTepuaia.

[Ipy w3ydeHWH XWUMUU HEOOXOJWMO OCYIISCTBIATH B3aUMOJICHCTBHE Ha
TIOJTUCEHCOPHON OCHOBE.

TeopeTnuecknuil MaTtepual PeKOMEHIyeTCS H3ydaTh B IPOIECCe MPaKTUIECKOU
JeSTeIbHOCTH. BO3MOKHO BBIZICIICHNE OTACIBHBIX YPOKOB Ha PEIICHHE 3371a9 B CBSI3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOywatomumucs ¢ 3[IP. Opranudeckoe eIUHCTBO
MPAKTUYECKOW W MBICIUTEILHON JeATEeIPHOCTH OOYYaroNIuXcsl Ha YPOKaX XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMHYCCKUX 3HAHUHN U
ymenuii. Ocoboe BHUMaHHUE TPU MU3YYCHUH XUMHUHU YACIACTCS U3YYCHHUIO «CKBO3HBIX)
MOHATUH ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHMS MaTepHaa.

[enu u 3aqa4un U3ydeHus yueOHOro nmpeamera « XuMHs»

O0mme 1enw W3y4YeHUs Y4YeOHOro TmpeaMeTa «XUMHUS» TPEICTaBICHBI B
denepanpHOM  paboueld mporpamMMe OCHOBHOro oomero obpazoBanus. OnHu
aKTyaJIM3UpPOBaHbl C Y4YETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIIEKTa W o0mel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
MIPOJIOJKATH CBOE 00pa30BaHKUE CAMOCTOATEIHLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OTHON U3
BOKHEUIUX (PYHKIIUN yU4EOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Hnst obyuaromuxcsi ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JTOMHUHHPYIOIIEe 3HaYeHUE MPUOOPETAIOT TAaKHUE 1IN, KaK:

dbopMHUpOBaHWE  WHTE/UICKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYTHHYECTBY, CAMOCTOSTEIILHOMY TIPUHITHIO PEIICHHM, CTIOCOOHOM aIanTHPOBATHCSI
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HalpaBJIICHHOCTh OOYy4YEeHHs Ha CHCTEMarhuyeckoe NpHOOIICHUE YdYalluxcs K
CaMOCTOSITEJIbHOM MTO3HABATEILHON NESITEIIbHOCTH, HAYYHBIM U MTPAKTUYECKUM METOJaM
MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0ecrieueHne yCiIoBHil, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 0OYIAIOIIIIMUCS OTIHITA
pPa3HOOOpa3HOW JESATENHHOCTH, IMO3HAHUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETCHIINM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
NeSTeTbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBIACHSTH U OIIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpPA Ha
OCHOBAHHWH 3HAHUU U OIBITA, TTOJYYCHHBIX MPU N3YYCHUH XUMHH,

dbopMupoBaHUEe y OOYYAOIIMXCS TYMAHUCTHYCCKHUX OTHOIICHWUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJIOTMUYECKH IeJIeco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOK JIEATEILHOCTH B IENIIX COXPAHCHHS CBOETO 37I0POBbS U
OKPYXKAIOIIEH MPUPOIHON CPEIbIL;

pa3BUTHE MOTHBAIMM K OOYYCHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHMsI OOIIECUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHUIIIET0 00ydYeHHUS.

Kypc HanpaBiieH Ha penieHne CIeayouX 3a1a4, 00€CIeurnBarONINX PeaTn3aInio
JTUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO 0OOpa30BaHUSA:
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dbopMupOBaHHE TEPBOHAUYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHUE MOHATUNHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX TIPEBpPAIICHUNA HEOPraHUYECKUX W
OpraHUYeCKUX BEHIECTB KaK OCHOBBI MHOTHX SIBIICHUW XUBOW M HEXHUBOW MPUPOJIBI;
yriIyOJeHUE Pe/ICTaBIeHU 0 MaTepruaibHOM €IUHCTBE MUPA;

OBJIaJICHHE OCHOBAaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYallMH, CBSI3aHHBIE C XWMHEH, HABBIKAMHU
6e3ormacHOro 0oOpamieHus ¢ BEIIeCTBAMH, HCIIOJIb3YEeMbIMH B TOBCEIHEBHOM >KU3HU;
YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH SKOJIIOTUYECKU OE30TacCHOE MOBEACHUE B IIEIIAX
COXpPaHEHMS 3J0POBbS U OKPYKAIOLIEH CPebl;

(bopMHpOBaHME YMEHUW yCTAHABIMBATH CBA3M MEXIY pealibHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA U TPOIECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
MIPUYMHBI MHOTOOOpAa3usl BEMIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTb ITPUMEHEHHS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYEHUsS BEIIECCTB,
HAONIIOZICHUST 3a WX TNPEBPAIICHUSAMH TIPU TPOBEJICHUU HECIOXKHBIX XHUMHYECKUX
HKCIEPUMEHTOB C UCIOJIb30BAaHUEM JIAOOPATOPHOTO 0OOPYAOBaHUS U TPUOOPOB;

dbopMuUpoBaHUE MPEICTABICHUNA O 3HAYCHUM XUMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJOTMYECKHUX MPOOIEM, B TOM YKCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHune ydeOHOMY TIpeaMeTy «XHUMUs» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIBHBIX YCIIOBUM AJI1 YCBOCHHSI MPOTrPaMMHOTO Marepuasnga OOy4arolUMUCS C
3I1P. bonblioe BHUMaHHE MOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUH C MPUHIUIIOM JOCTYITHOCTH IIPU COXPaHEHUHU 00111ero 0a30BOro ypoBHS.
OH 10JDKEH 10 COIePKAHUI0 M 00BbEMY OBITh aIalTUPOBAHHBIM 1 oOyuarommxcs ¢ 311P
B COOTBETCTBUHU C X 0COOBIMU 00pa30BaTEIbHBIMU MOTPEeOHOCTSIMU. ClieIyeT 001erYuTh
oBiaZieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBoM ero jaeTasbHOro
OOBSCHEHHUSI C CHUCTEMaTHYECKUM IMOBTOPOM, MHOTOKPAaTHONW TPEHUPOBKOW B
MPUMEHEHUU 3HAHUI C HMCIOJIb30BAaHUEM MPUEMOB AJITOPUTMH3AIMUA U BU3YAIbHBIX
orop, 00y4eHHus CTPYKTYpUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHHWe AJi MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3YHYa€MbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € Y4YeOHbIH MaTepuall C pPa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICJICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJYyYEHHBIX 3HAHUW U IPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K YpOKaM y4YUTEIh MOJDKEH MPEeIycMOTpeTh (GOpPMHUpPOBAHUE Y
oOydJaronuxcst yMEHUW aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh U3ydyaeMbIii MaTepual,
IUIAHUPOBATh TPEACTOALIYI0 paloTy, OCYIIECTBISATH CaMOKOHTpoJib. Heobxomumo
MOCTOSIHHO ~CJICIUTHh 33 TPaBUJIBLHOCTHIO peueBOro OGOpMIICHUS BBICKa3bIBAaHUI
oOyuaroruxcst ¢ 3I1P.



B cBsi3u ¢ 0cOOGHHOCTSIMH TOBEACHUS U NEATENbHOCTH, oOyyatonuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA  KOHTPOJb
COOJII0O/ICHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOUHETE.

IIpumepHble BUABI aeaTeqabHOCTH oOy4dawmuxcs ¢ 3IIP, o0yciioBiaeHHbIE
0co0bIMHU 00pa30BaTEeJIbHBIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJIEHHOE
OCBOEHHE COJIep:KaHuM 00pa30BaHMS N0 NpeaMeTy « XUMHUD)

CopnepxaHrue BUIOB JieATeNbHOCTH oOywaromuxcs ¢ 3I[IP Ha ypokax xumuu
OTIpe/IeNsACTCS WX OCOOBIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMHU. [loMUMO MIMPOKO
ucnonb3zyembix B @OII OOO o0mux 11 BceX 00y4yarolMXCs BUAOB JESITEIBHOCTH
ClleyeT YCWIHTh BHUJIBl JCATEIbHOCTH, CHeUu(UYHbIC IS JaHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTeyeHus] OCMBICIEHHOTO OCBOCHMSI COACPKAHM 00pa30BaHUs
M0 TMpEAMETY: YCWICHHE MNPEAMETHO-NPAKTUYECKON NEeATEIbHOCTH C aKTUBH3aLUEH
CEHCOPHBIX CHCTEM; YEpPEAOBAHHWE BUIOB ACATEIbHOCTH, 3aJCHCTBYIOIINX pPa3INYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
M3YyYECHHM MaTepuasa; HUCIOJb30BAHUE JIOMOTHUTEILHON BHU3yallbHON OMOpHI (TUJIaHBI,
o0pas3iibl, CXeMbl, IIa0JIOHBI, OTIOPHBIE Ta0IMIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
yMEHUSl JieNlaTh BBIBOJIbI, (OPMUPOBAHMS T'PAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEOOXOJUMO HCIIOJIb30BaTh OMOpPHbIE cioBa M Kiumie. Ocoboe BHHMaHUE CIEIyeT
yIEeTUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBJICHUE PUCYHOUHBIX U
BepOaNbHBIX CXEM, COCTaBJICHHE TaOJUL, COCTAaBJIEHHE KJIacCU(UKAUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJI KJIACCU(DUKAIIMU U HATTOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTnyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTCTBYET POII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHBIMHU SIBISIOTCS MPUEMBI PadOTHI C
JEKCUYECKUM MaTepuajgoM 1o mnpeaMmery. [lpoBonutca crneuuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIONIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSTCS HA TOJMCEHCOPHOW OCHOBE, 00si3aTelibHa BU3yalbHas
MOJIJIEP>KKa, AITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJlu3aIluu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepalibHBIM < TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO OOIIEro oO0pa3oBaHUs yUEOHBIM MpEeAMET «XHUMHUS BXOJUT B
MpeAMETHYI0 00acTh «ECTeCTBEHHOHAyUHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
TUTSL U3yYEHHUS.

YyeOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeAeHO 136 yuyeOHbIX YacoB — Mo 2 4 B
HEJenro B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpabdorano ¢ yuerom DenepanbHoOn
OCHOBHOM 00pa30BaTEIHHOM MPOrPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMs 10 y4eOHOMY
npeaMetry  «XuMus», COOTBETCTByeT @DenepaibHOM aJaTUPOBAHHOM OCHOBHOM
o0pa3oBaTenpHON MporpaMMe OCHOBHOTO OOIIEero o0pa3oBaHUs OOyYaIOIMIMXCA C
3a/IEP’KKOUM MCUXUYECKOTO PAa3BUTHUS.



COHEPXAHUE YUEBHOI'O [TPEAMETA «XUMMWS»

COLEP)KAHUE OBYUEHUMA B 8 KIIACCE

[lepBoHavalIbHBIE XUMUYECKUE TTOHSITHUS

[Ipeamer xumuu. *Ponp xuMuM B KU3HM denoBeka.* Tema u BemecTa.
du3nyeckre CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Hucteie BemiecTBa u cMecH. CriocoObl pa3aenenus cmeceid. [IpaBuina 6e3onacHoro
oOpalieHusi ¢ BelEeCTBaMHU M JiabopaTopHbIM 000pynoBanueM. *[loHsaTHe o Meromax
MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHTOB. OTHOCHUTENbHAA aToOMHas Macca. [IpocThie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHASI MOJIEKYJISIpHAst Macca. MaccoBast 1oJis
XUMHUYECKOT'O 3JIEMEHTA B COCAMHEHUU.

duznyueckre W XUMUYECKHE SIBIICHUA. XuUMHUYecKas peakius. [IpusHaku
XUMUYECKUX pPEaKIUi. YpaBHEHUS XUMUYECKUX PEaKIUid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHYECKUX peakiui  (COeIUWHEHHUs, Pa3JIoKEHUs,
3aMeleHus, 0OMeHa).

XUMHUUECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJOW, C MpaBUIaMU
paboThl B JIA0OpaTOpUM U MpUEMAMH OOpallleHUs C J1a0OpaTOPHBIM O0OPYIOBAHUEM;
U3YYCHHE W OIHCaHuE (PU3NYECKUX CBOICTB 0OO0pa3lOB HEOPraHUYECKHX BEIIECTB;
HaOmoieHne pu3nyeckux (IJIaBI€HUE BOCKA, TAssHUE JIb/Ia, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE W KOHJCHCAITUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KUCJIOTOW) SIBICHUM, HAaONIOJCHHE W OMNHMCAHUE
MPU3HAKOB MPOTEKAHUS] XUMHUYECKUX peaklMil (pa3iioKeHHue caxapa, B3auMOJCHUCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanum,
B3aMMO/IEHCTBUE Keme3a ¢ pacTBopoM conu meau (I1));u3yuenue cocoboB pazienenus
cmeceil (C  TIOMOIIbIO MarHuTa, (WIBTPOBAaHUE, BBIMAPUBAHUE, JAUCTUIUIAIINSA,
xpomarorpadusi), MpOBEJEHUE OYUCTKH IOBAPEHHOM COJIM; HAOJIIOJICHUE U ONHCAHUE
pe3yJbTaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MaccChl;
CO3JlaHNe MOJIeJIe MOJIEKYJT (LIapOCTEPKHEBBIX ).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmecy rasos. CocraB Bo3gyxa. Kucimopom — 3ieMeHT M mpocToe
BelecTBo. Haxoxaenue kucnoposa B mpupoze, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpoCTbIX U CIOXKHBIX BemiecTB. CocoObl MOJYYEHHs] KUCIOpOoJia B
nabopaTopur *u npoMsbluieHHOCTU.* [IpuMmenenne kucnopona. [lonstue o0 oxcuax.
Kpyrooport kuciopoaa B npupoze. *O30H — ayuioTponHasi MoaudUKaIus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKoN peaklni, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: YroJjb U METaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOsT.™

Bonxopox — aneMeHT u mmpocToe BemiecTsBo. HaxoxxaeHue Bomopona B NpUPOAE,
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(br3UYecKrue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOJCHCTBUS C HEMETAIUIAMU U
OKCHJIaMU METaJUIOB), IPUMEHEHHUE, *crocoObl monydeHus.™ IloHsTHe o KuciaoTax u
COJISIX.

KomuuectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABorazipo. MoJspHBIit
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILIECTBA, MOJSPHON MaccChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€rbl Mo XMMUYECKUM YPAaBHEHUSIM.

*@usnueckue cBorcTBa Bojbl.* Boma. Ee coctas, ctpoenue u mosiekyibl. *Boaa
Kak pacTBOpUTeib. ™ PacTBophI. *T10HSATHE O HACKHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPaX.
[TonaTrie pacTBOPUMOCTH BeEIIECTB B Boje.* PacueT MaccoBoil 10iu BeliecTBa B
pacTBope (IIPOLIEHTHAsl KOHIIEHTpauus). MaccoBas J0Js BELIECTBA B PacTBOPE.
*XUMHUYECKUE CBOWMCTBA BOABI (pa3ioKeHUE, PeaKIUd C HATPUEM, OKCUIOM KaJblIus,
okcusioM cepol (IV) peakuuu ¢ MetayyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsX. Posib pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIbI B pUpoJie.* 3arpsi3HeHrne TPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA TPUPOIHBIX BOJI.

Baxneiiimme  kiaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxanus
HEOpraHuyeckux coequHeHudd. OKCUIBI: CcOCTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuga azora (l1)), nomenknarypa.* *[lonyyeHne* u XUMHUECKHE CBOWCTBA OKCHJIOB
(B3aumojieiicTBUe C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBaHWW: IIEIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUM.
du3uUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, coJisimu). *Ilomyyenue ocHoBaHM. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUEeCKue U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpPE COJITHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennue): HOMEHKJIATypa CoOJeH,
*CnocoOBbI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[Tonstue 006 aMdoTepHBIX THAPOKCHIAX (HAa MPUMEpe LUHKA U *aTiOMUHHS™):
*XUMHYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C KUCIOTAMU U IIEI0OYaMHU, PA3JI0KEHUE TIPU
HarpeBaHuM) U MoJdydeHue. ™

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

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPECICHUE COACPKaHUS KUCIOPOoaa
B BO3/yX€; MOJIyYCHHE U U3yUYE€HHUE CBOMCTB KUCIOPOa; HAOIIOACHHE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBHUSI BOBHUKHOBEHHMS U MPEKpallleHus TopeHus (Toxapa);
03HAaKOMJIEHUE C 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOWMCTB BOJIOpojia (TOopeHue); HaOI0IeHue 00pa3iloB BEIIECTB KOJIUYECTBOM | MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAcCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO;
MIPUTOTOBJIICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aMMO/ICHCTBUE BOJABI C METAJIIaMU (HATPUEM U KaJblieM) (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPHUAIIOB); OIpPEJEIECHUE PAacCTBOPOB KHUCIOT M IIEJIOYEH C IOMOUIBIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHUIECKUX BEIIECTB PA3JIMYHBIX KIIACCOB;
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HAOIIO/ICHUE M3MEHEHHMsSI OKPACKHM HMHIUKATOPOB B PacTBOpaX KHUCIOT U IIEIOYEH;
u3ydyeHue B3aumojencteusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIaM{, pEakUWil HEeUTpaln3alyy; I[OJYyYEHHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 PACTBOPA COJIM; PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COCTMHEHUIN.

[lepronuueckuii 3akoH u llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aToMOB. XUMHUUECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUH.

[lepBble MOMBITKU KIaCCU(PUKALIMN XUMUUYECKUX 3JIeMEHTOB. [ToHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIE U 1IEJI0YHO3EMEIIbHBIE METALIIbI, TAJIOT€HbI, UHEPTHbBIC
ra3bl). *2JI€MEHThI, KOTOpbIe 00pa3yroT aM(POTEPHbIE OKCUIBI U THIPOKCUABL. ™

[lepnognuecknii 3akoH. llepmoanueckas cHcTEMa XHMHYECKHX JIIEMEHTOB
J. . Menneneena. Kopotkonepuoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
ITepuonnueckoin cucreMbl xumudeckux sneMeHToB [[. M. MenneneeBa. Ilepuonsl u
rpynnbl. PU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpPa, HOMEPOB NEPUOAA W TPYHIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX AeMeHTOB [lepuomnyeckoi
cuctrembl J[. I. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOrO »JJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MajlbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
[Tepuonuueckoro 3akoHa u Ilepmoandeckoi CHUCTEMbI XUMUUYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MeHaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuyeckass cBsi3b. KoBajeHTHas (MOJsipHas W HEMOJSpHAas)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUUYECKHUX 371eMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJICHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMU KHUCJIOT U LIEIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pas3iokKeHUs,, COSTUHEHHUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXNpeaMETHBIX CBA3€H MpU HM3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSTUH, SIBISIOIIMXCS CHUCTEMHBIMU [JII OTIEIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4YHOTO LMKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAyYHBIH (haKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTE3, KIacCu(UKalus, T[epUOJAUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIMJ, U30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TeI0, OOBEM,
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arperaTHOE COCTOSIHME BEIIECTBA, ra3, (pu3ndecKkue BETWYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMOC, TJIaHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

COILEPKXAHUE OBYYEHUA B 9 KIJACCE

BemiecTBo u XuMuyeckasi peakius

[lepmomnueckuii 3akoH. Ilepuogmueckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIUS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUH C IOJIOXKECHUEM DJIEMEHTOB B [leproaudeckon cucTeMe U CTPOEHUEM HX
aTOMOB.

Crtpoenue BemecTBa: BHUAbl XUMHUYECKOW CBS3U. THNBI KPUCTALIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMUYECKOU CBS3U. ™

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHapoaHas 1
TpUBHAJIbHAs1). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHUYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHUUYECKUX BELIECTB.

Krnaccudukanuss XuMHU4eCKUX peakiui Mo pa3aIudHbIM MPU3HAKaM (10 YHUCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY d(PQeKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *1N0 0OpaTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TlonsiTie O CKOpOCTM XHMHuYecKoil peakuuu. [londarune o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [[oHSTHE O TOMOT€HHBIX U TeTEPOTCHHBIX
peakuusx. [loHsaTHE 0 XMMHYECKOM paBHOBECHHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@DaKkTOpPhI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIINHU U TMOJOKEHUE XUMHYECKOTO
paBHOBeCHS. ™

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKOW NUCCOLMALMU. DIEKTPOJIUTHYECKAS] AUCCOIUALINS.
ONEeKTPOIUTHI W HEIJNEKTpoJuThl. KaTwonbl, aHvoOHBL. *MexaHu3M IUCCOIUAIIUU
BEIIECTB C pPa3JIM4YHBIMUA BHJAAMH XUMHYECKOW CBs3u. lloHatne o crenenu
mucconuanyu.* CHIbHbBIC U CIIa0bIe DJIEKTPOJIUTHI.

Peaknimn moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa 10
KoHUA. ITonmHbIEe U COKpalIEHHbIE HOHHBIE YPABHEHUS peakUuui. XUMHUYECKUE CBOKCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEHHBIE peaklMM HAa KATUOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyibdaT-, kKapOoHaT-, cuiIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHus, KaJblIUsl, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), HMHKa, MPUCYTCTBYIONINE B BOJHBIX paCTBOpaXx.
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XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPHUCTANIMUYECKUX
pEETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura U ajiMasa),
CIIOXHBIX BEIIECTB (XJIOpUJA HATpHsl); HCCIEIOBAHME 3aBUCUMOCTU CKOPOCTH
XUMHUYECKOM peakiuu OT BO3ICHCTBHUS pPa3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECcCa AUCCOIUAIIMKI KUCIIOT, IEN0Yed U
cojeil  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUJACOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS pEakiMi HMOHHOTO oOMeHa (oOpa3oBaHue
0CaJIKa, BBIICJICHHUE raza, 00Opa30BaHHUE BOJIbl); ONBITOB, WJLTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHe, pEeakuuu  PasyIoKEeHHS,
COEIMHEHHUS); PACclO3HABAaHWE HEOPIaHMYECKUX BEUIECTB C MOMOIIBIO KaYE€CTBEHHBIX
pEeaKlMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HemeTamibl u ux cCoOeIUHEHUS

OOmast  xapakrtepucTuka ranoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapaKTepHbIe cTereHu okucienus. CTpoeHne u GU3nvIecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYECKHUEe CBOMCTBA Ha MpUMepe XJIopa (B3auMOIEHCTBUE C METAIIIaMH,
HEMeTaJlJIaMl — BOJIOPOJIOM M KHCIOpojaoM, *menodamu™). Xmnopoogopoa. ComnsiHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, *monydyeHue™, mpumeHeHue. *[leiicTBue xiyopa u
XJIOPOBOJIOpOJa HA OpPraHU3M 4esioBeKa.™ BakHelinme XJIopuabl U UX HaXOXKJEHUE B
MIPUPOJIE.

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

Crpoenre W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEpHI.
AnnoTponHble MOIM(HUKAMK KUCIOpOAAa U Cepbl. XUMUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHe *C HeMeTaulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJlsIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOW U cepHOM kucioramu).* CepoBOAOPOI: CTPOCHUE,
¢u3MYecKue U XUMHUYECKHE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEIILHBIE CBOMCTBA).
Oxcunbl cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: Gu3nvecKkue
U XUMHUYecKkue cBoucTBa (o0mme u crneuududeckue). Conu CEpHON KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyibdaT-uoH. CepHucTas KUCI0Ta. *XUMUUYECKUE PEaKIIUH,
JeXalie B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequueHui B npupoae. IIpuMenenne cepol U €e COeIMHEHNM B
ObITY W B TPOMBIIUICHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYXKaloleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIEC TOXKAH, 3arpSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO01ast xapakTepucTUKa 3J1IeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCTICHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHMe U XHUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METaJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMmuak: (u3ndeckue M XUMUYECKHE CBOWMCTBA
(oKkHcneHne, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *MoiydeHHe™ U MpUMEHEHHE.
Conm aMMOHUS: cOCTaB, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (pa3yiokKeHUE,
B3aMMOJICHCTBUE CO WIeJIoYaMH), NpuMeHeHue. KauecTBeHHass peakius Ha HOHBI
aMMOHUSI. A30THas KHUCIOTa, €€ (U3MYEeCKHe W XMMHYECKHE CBOMcCTBa (oOmue u
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cnenuduueckue), *momydenue.* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B KaueCTBE MHHEPAJbHBIX YI0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JI0K]TH, 3arpsi3HEHUE BO3]lyXa, TOYBBI U BOJOEMOB).*

docdop, *ammorpornHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECCKUE
CBOMCTBa (B3aMMOJCUCTBUE C MeETaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
busznueckue W XHUMHUYECKHE CBOWCTBa, *momydenue.* *[lonarue o MuHeEpaIbHBIX
ynoOpenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUS. BaJeHTHOCTh M XapaKTepHbIE CTENEHM OKHUCICHHS aTOMOB yriepojaa u
KpeMHus. Pactipoctpanenue yriaeposaa B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, amMas), (U3HYECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOICHCTBHE C METaNIaMH, HEMETaJJIaMHU,
*KOHIICHTPHUPOBAHHBIMH A30THOW M CEPHOW KUCIOTaMu)*. Ajcopbumsi. Kpyrosopor
yriepoaa B npupoae. Okcuabl yriaepoga, UX (U3NYeCKue U XUMUYECKHE CBOMCTBA,
MOJIyYeHUE U NPUMEHEHUE, [JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTMYECKUe
npo0JieMsbl, CBsA3aHHbIE ¢ okcugoM yriepona(IV); runoresa riio0asbHOrO0 MOTEIICHUS
KJIMMAaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciota u e€ coiid, ux (usmyeckue u
XUMUYECKUE CBOICTBa, *mojydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIICTBE.

OOmue mpencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COCIMHEHH yriiepoa (Ha mpuMepe MeTaHa, dTUJIeHa, ITaHOJIa, YKCYCHOU KUCTOThI. *Ux
coctaB U xummudeckoe crpoenue. Kmaccuduxanms oprannyeckux Bemects.* [lonsrue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAaX: )XKUpaX, OelKax, yrieBoJaXx — M UX POJH B KU3HH
yenoBeka. *MarepuaabHOE €MHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSIUHEHUH. *

Kpemnuii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICUCTBUSl C MeETa/VIaMU M HEMeTaUlaMH), *MojydeHue®* © NpUMEHEHHE.
*Coenuuenus kpeMHust B npupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBoM kucinore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, NOJyYEHUE U
MIpUMEHEHHUE B OBITY, MPOMBIIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHOMN
u Jp.). Baxuelimme cTpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XVUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pas3Il0B HEOPraHWMYECKHX BEIIECTB,
CBOWCTB COJITHON KHCIIOTHI; MPOBEACHUE KaYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U
HAONIIO/ICHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouiue (U3NYecKue u
XUMHYECKHE CBOIMCTBA TajJOreHOB W HMX COCAWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAJIOB); O3HaKOMJIEHHE ¢ oOpasmamMu  XJOpHAOB  (TaJOTCHUIOB);
O3HaKOMJIeHHE ¢ oOpa3uaMu cepbl U €€ COeIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BUJICOMATEepHUANIOB); HaOMIOJEHUE IMpoliecca OOyrMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YYECHNE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEpHOM KUCJIOTHI, MPOBEJCHNE KaUYeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOII0AeHIE
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MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (DU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
M X COCTMHEHUH (BO3MOXKHO UCTIOIB30BaHNUE BHIEOMATEpUaIoB), 00pa3iiaMu a30THBIX
1 GoCcHOpHBIX yIOOPEHUH; MOTyICHHE aMMHaKa U U3YYCHHE eT0 CBOMCTB; IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMi Ha MOH aMMOHHUSA M (ochar-noH W M3ydeHHe MPU3HAKOB HX
NPOTEKaHHWs, B3aUMOJICHCTBHEC KOHIECHTPUPOBAHHOW a30THOW KHUCIOTHI C MEAbIO
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPUAJIOB); U3YUCHHE MOJIEICH KPUCTAIUTMYECKHIX
peméToK anmMasa, rpaduTa; O3HAKOMIIEHHE C TPOIECCOM aJCOPOIMH PacTBOPEHHBIX
BCIIECTB AKTUBHUPOBAHHBIM YIJIEM © YCTPOWCTBOM TMPOTHUBOTA3a; TMOJIyYCHUE
VTJIEKUCIIOTO Ta3a U M3YYCHHE €r0 CBOWCTB; MPOBEICHWE KaueCTBEHHBIX PEAKIUi Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M U3yYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOYKIIMEH CUIMKATHOW MPOMBIIIUICHHOCTH, PENICHUE dKCTIEPUMEHTAIBHBIX 3a7a9 IO
teme «BaxHenmume HeMeTaibl U UX COCTUHEHUSY.

Meraibl 1 UX COEIUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUECKUX JIIEMEHTOB — METAJJIOB Ha OCHOBAHUU UX
nosioxkeHus B [lepuonnueckont cucreMe xumuueckux 3jiemeHToB 1. 1. Menneneesa u
ctpoeHus aromoB. CTpoeHne MeTaoB. Meraiuuyeckas CBSI3b UM MeETaJUIMYECKas
KpUCTAJUIMYECKass pemeTKa. ODJIEKTPOXUMHYECKHI Pl HANPSHKEHUH METalJIoB.
dusnueckne U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOJIOM, kucjotamu). *O0mme cnocoObl nosiydeHuss MetaiioB. [loHsITHE O KOpPpO3UU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH,
TIOpPATIOMUHUM, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. ™

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanMdyeckol cucremMe XUMHYECKUX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxnaenue B npupoae. Pusndeckue
1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIbI U TUIPOKCHUIBI HATPHUS
u kanud. [[puMeHeHre menoYHbIX METAVIOB U UX COCUHEHUM.

[IlemoyHO3EeMENBHBIE METAJIBI MATHUM M KAJIBIIAN: TTOJI0KEHUE B [Ileproanueckon
cucreMe XxuMudeckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE
B npupoje. Pusznueckne U XMMUYECKHE CBOMCTBA MarHus M Kaiblusd. BaxkHenmue
COCIMHEHUS KaNbIMs (OKCHI, THIPOKCUI, COiH). *JKECTKOCTh BOABI U CHOCOOBI €&
yCTpaHeHus. ™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe XUMHYECKHUX DSJIEMEHTOB
J. . MenneneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKME CBOWMCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMIA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil cHUCTEME XUMHUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroMa; HaxoxiaeHue B npupone. Dusudeckue u
XUMHUYECKHEe CBOMCTBA JKeJie3a (B3aMMOJCHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcuael, tunpokcuabl u comm skenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa u
*noJsrydyeHue.™

XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METaJNIOB U CILIABOB, UX
(U3UYECKUMU CBOMCTBAMH;, HM3YyUYCHHE PE3YyIbTaTOB KOPPO3UHM METAUIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEHN B3aMMOICUCTBHS OKCH/IA KAJIBIIUS U
HaTpus ¢ BOJIOHM (BO3MOYXHO MCIOJIb30BAHUE BUIECOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
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KECTKON BOJIBI; MPOIECCAa TOPEHUS JKeje3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKaHMs KAYECTBCHHBIX pPEaKIUi Ha HOHBI (MarHus,
Kanblus, amoMmuHusa, nuHka, skene3a(ll) u xemeza(Ill), menu(Il)); HaGmroneHue wu
OMMHCaHWE TPOIECCOB OKpAaIIMBaHUS TUIAMEHH HOHAMH HATPHSI, KaIUSg W KaJIbIHA
(BO3MOYKHO HCITOJIb30BAaHHUE BUIEOMATEPHAIIOB); HCCIEA0BaHNE aM(pOTEPHBIX CBOWCTB
THJIPOKCH/Ia ATFOMUHUS M THIPOKCHIA IIMHKA; PEIIeHUE dKCIIEPUMEHTABHBIX 3a7a4 110
TeMe «BakHeHIe MeTaulbl B UX COSAMHCHUS.

XuUMUS U OKpYXKarolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U mMaTepuaibl B MOBCEAHEBHOM
KU3HA 4YeJioBeKa. XUMHS U 3J0pOBbe. be3omacHoe WCHoJIb30BaHHWE BEMIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomomp 0OpU  XUMHUYECKHX OXKOTrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJIOTMYECKOM TPAMOTHOCTH. ™

*XUMHUYECKOE 3arpsi3HCHHE OKpYXKarolied cpeapl (mpeaenbHas JOmycTHMast
koHreHTpaius BemectB — [1J1K). Poias xumMuu B pelieHu# 3K0JI0rHYecKuX mpooiaem.™

*TIpupoHbIE HMCTOYHUKH YIJIEBOJOPOAOB (Yroib, IPUPOJIHBIA Tra3, HedTh),
MPOAYKTHI X MepepabOTKHU, UX POJIb B OBITY U MPOMBIIIUICHHOCTH. *

XUMHUYECKHI IKCIEPUMEHT: M3y4YeHHE 00pa3lioB MaTeprajoB (CTEKJIO, CIUIABBI
METAJIJIOB, TIOJIMMEPHBIC MaTEPHaIbI).™

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXOpeaMETHBIX CBSA3€HM IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS UePE3 UCIIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUHN, TaK
U TIOHATUM, SIBJISIIOUIMXCS CUCTEMHBIMU JUISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO0111e ecTeCTBEHHO-HAYYHBIEC IOHITHS: HAYYHBINA (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAOMIOJEHUE, 3KCIEPUMEHT,
MOJIETUPOBAaHUE, M3MEpPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEeXHOIOTHs,
MaTepHuabl.

dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIA, U30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3IEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIM4ecKas pemiérka, CIUIaBbl, (pU3NUECKUe
BEJIMYMHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Connue.

buonorus: ¢otocuHTe3, AbIxaHue, Ouocdepa, H>KOCUCTEMA, MHUHEpAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMble, TOIJIMBO, BOJIHBIE PECYPCHI.

[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbrarel ocBoeHusi odywatouumuca ¢ 3IIP yueOGHoro mpenmera
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«XuUMHS» JOIDKHBI COBMANaTh ¢ pe3yiapTaTamu PenepaibHOl pabouelt MporpaMMel
OCHOBHOT0 00111eT0 00pa3zoBanusi. Hanboee 3HaUMMbIMU SBIISIFOTCS:

JIMYHOCTHBLIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS POTPAaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHUs
JOCTUraloTCsl B X0A€ OOYyYEeHHMs] XMMUM B €JIMHCTBE Y4YEOHOH M BOCIHMTATEIHLHOMN
JESITETbHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTPaBUIIAMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMAIU3AIIUU
00yJarommxcs.

JInuHOCTHBIE PE3yNbTAThI OTpaxaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMA M paCIIUpPEHUE
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HacCIeANI0, IOHUMaHUs 3HaY€HUSI XUMUYECKOM HAYKH B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HHMOpManuend o MNepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa)x/1aHCKOT'O0 BOCIIUTAHUS:

IIPEICTABIICHUS] O COLMAJIBHBIX HOPMaxX U IIpaBUjIaX MEKINYHOCTHBIX OTHOLLIEHUIN
B KOJUIGKTUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO3HABATENbHBIX 33]1a4, BBIMOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aMMOINOMOIIM B MPOIECCE 3TOMN
y4eOHON JesATeNbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEICHHE M MOCTYNKH CBOMX
TOBAapUIIe € MO3WLHMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEeaKiMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUI TIOHMMAaHUS CYIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHUS HAa0JII01aeMbIX IIPOIIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEIBLHON pabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UHPOPMALIMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIBCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSI 00yUYEHUS B JalbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:
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OCO3HAHUS LEHHOCTHU KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 370pOBBIN 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUN M HETIPUATHS BPETHBIX
NpUBBIYEK (YMOTPEOJICHHS  aJKOToJid, HApPKOTHUKOB, KYypE€HHUs), HEOOXOJIUMOCTH
cOOJIFOICHUS TIPaBWJI 0€30MaCHOCTH MPH OOpalleHUH ¢ XMMHYECKHMH BEIIECTBAMHU B
OBITY U peabHOM KU3HH,

5) TpyAOBOTO BOCIIUTAHMUS:

HHTEpeca K MPaKTUUECKOMY HM3Y4YEHHUIO mpodeccuid U Tpyaa pa3jaIudHOro poja,
YBAXKEHHUE K TPYAYy U PE3yJbTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUAYaTbHOU
TPACKTOPUHM MPOJOJDKEHUST O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHWH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
poeCCUOHATTEHON NIEATEIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MTPOPECCUOHATIBHOU Cpee;

6) SKOJIOTMYECKOT'0 BOCTTUTAHUS:

AKOJIOTHYECKH IEJI€CO00PA3HOT0 OTHOIICHUS K IPUPO/Ie KaK HCTOYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIEeCTBOBAaHMS, MTOHUMAHHS IIEHHOCTHU 3J0POBOIO0 M OE30I1aCHOTO
oOpaza J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (Qu3nueckoMy u
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS ILIEHHOCTH COOJIFOJICHUS IpaBUJI O€30IacHOIO
MIOBEJICHHS TIPH padO0Te C BEIIECTBAMH, a TAK)KE B CUTYAIIMIX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUS, MOJy4aeMble MNpPU H3YUYCHUM XUMHH, IS
peleHns 3a/1a4d, CBA3AHHBIX C OKPYKAIOIIEH NPUPOAHON CPENOM, MOBBIIIECHUS YPOBHS
AKOJIOTHYECKOH KYJIbTYPhl, 0CO3HAHUS TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MTPoOIIeM
Y IYTEN UX pEHIEHUs] MOCPEACTBOM METOJIOB XUMUHU;

HKOJIOTUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHMKATUBHOW M COLMAJIbHOMN MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa30BaTENbHON MPOTPaMMBI  TIO
XMUMHH OTPaKalOT OBJIAJICHHE YHUBEPCAIBHBIMH TO3HABATCIIEHBIMU JICHCTBUSMH, B TOM
YHUCIe:

1) 0a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIIATH MIPUYMHBI U CJICICTBHS MPOCTHIX XMMHYCCKUX SIBIICHHIA,

OCYIICCTBJIATh CPAaBHEHHE, KIIACCU(DHUKAIINI0O XMMUYECKUX BEIIECTB 110 3a/IaHHBIM
OCHOBAHMSIM U KPUTCPHSM JIJIs YKa3aHHBIX JIOTHYCCKUX OIepaIiii;

CTPOUTH JIOTHYECKOE CYXACHUE TIOCIIE TIPEIBAPUTEITHLHOTO aHAIN3a, BKITIOYAIOIIEe
YCTAaHOBJICHUE MPUIHHHO-CIICACTBCHHBIX CBSI3CH

co31aBaTh, IPUMEHITh U IIPEOOPa30BhIBATh 3HAKU M CHMBOJIbI, MOACIIH U CXEMBI
JUTSI pelieHUsT y4eOHBIX U TT03HABATEIILHBIX 331249 C TIOMOIIBIO 1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKHMX TIPOIIECCOB U WX
MOCJIEACTBUS;

2) 0a30BbIC UCCIICOBATEILCKUE ICHCTBHS:

C TIOMOIIBIO Mearora MpoOBOJAUTh XUMUYECKHH OIBIT, HECIIOKHBIN IKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00beKTa N3YUCHUS, IPHUYNHHO-CJICACTBEHHBIX CBSI3eH
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1 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;
C TIOMOINBIO TEIarora WIM CaMOCTOSTENbHO (GOpMyIUpoBaTh 0000IIEHUS U
BBIBO/JIBI 10 PE3yJIbTaTaM MPOBECHHOTO HAOIIIOICHUS, OIIBITA;
3) paboTa ¢ uHbopMaruei:
BBISIBJIAITh JAePUIUTEI MHPOPMAIUH, TAaHHBIX, HEOOXOIAMMBIX MJISi PEIICHUS
TIOCTaBIICHHOMN 3a]1a4H;
peoOpa3oBEIBATH HH(POPMAIIHIO U3 OJJHOTO BHUJA B IPYTOi (TaONHITy B TEKCT U
mp.);
UCKaTh WJIM OTOMpPaTh MH(POPMAIUIO WIIA JaHHBIC M3 MCTOYHHUKOB C YYCTOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

OBnaseHne yHUBEPCATLHBIMU YU€OHBIMI KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BBIBATh YUYECOHOE B3aMMOJCHCTBHUE B rpynie (OMpeaeisiTh OOIIHe MeNH,
pacnpenesnsTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBI0 MENArora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C KCIOJIb30BAHUEM WJLIFOCTPATUBHBIX MAaTE€pUANIOB ISl BBICTYIUIEHUS IEpeE.
ayAUTOPUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; paboTaTh WHJIMBHAYAIbHO W B TPYIINE: HAXOJIUTH OOIIee
pernieHre U paspemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS IMO3UIMK W yyeTa
HMHTEPECOB; (OpMYJIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOErO BKJAJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3ACisiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABIICHUIO OTYETa MEpe/1 TPYMIIOM.

OBnajieHNe YHUBEPCATbHBIMU YUEOHBIMU PETYJISATUBHBIMU JICUCTBUSAMMU:

oOHapyxuBaTh U (OpMYJIHpPOBaTh Yy4yeOHYIO TMPOOJIEMY, ONPENesiTh IElb
y4eOHOM NesITETbHOCTH;

BJIAJICTh OCHOBaMHU CaMOKOHTpOJISI, CaMOOLICHKH, TIPUHATHS PEIIEHUNH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMHU, OCYIIECTBISATH
KOHTPOJb CBOEHM AEATENbHOCTH B MPOLECCE MOCTHKEHUS PEe3yJbTara, OINPEIEsATh
CIOCOOBI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIMEH;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIarath IJIaH €€ U3MEHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUH y4eOHOU
3a7a4u;

MOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEATEeIbHOCTU, ONPEACNISITh TO3WTUBHBIE WM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €r0O MHEHHUIO.

I[TPEIMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOEHUIO 00S13aTENBHOIO COAECpKaHMS,
YCTaHOBJICHHOTO AaHHOW PDenepalibHOM paboueid mMporpamMMmoid, BBIACIAIOT: HAy4YHbIE
3HaHUS, YMEHHS W CHOCOObI JAecTBUM, cnenuduyeckue aias y4eOHOro mnpeamera
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«XuMusl», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaIuu,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUsIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SBJICHUN MPUPOIBI,
NOHMMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM HAyKM Kak o0JacTH
COBPEMEHHOTO0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTypbl M MNPAKTHYECKOM
JESITEILHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00111€CTBA; TOHUMaHUE MECTa XUMUU
Cpelu JPYruX €CTeCTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MTOHATUHHOTO allliapaTa i CHMBOJINYECKOTO SI3bIKa XUMHUH JIJI51
coctapiieHUs] (OPMYJT HEOPTraHMUECKUX BEIIECTB, YPABHEHUM XUMHUYECKHX peakiuil (¢
OMOpOM Ha aIroOpuTM Y4YeOHBIX [JEWCTBUM); BIIAJICHUE OCHOBAMH XHMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHaJbHON) M YMEHHE HCHOJIb30BaTh €€ ISl pEUICHUs
yueOHO-T03HABATENbHBIX 33J]a4 C MOMOIIBI0 YYUTENS; YMEHHE HCIOJIb30BaTh MOJACIHU
IUTs1 OOBSICHEHUS] CTPOCHMSI aTOMOB M MOJIEKYJI 0 QITOPUTMY C OIIOPOI Ha ONPEEICHHUS;

IIPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C IOMOILIBIO YUUTEIS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWMI JJISI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YYCHHBIM MATEpPUAIOM W TPH MOJYYEHUM HOBBIX 3HAHWI, a TaKXKe B IpoLEcce
BBITIOJIHEHMSI YYEOHBIX 3aJlaHuii M Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(dOopMaIuu, KOTopas BKIIOYaeT:

BAKHEHUIINE XUMHYECKUE TOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJia,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHash MAacChl, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMHUYECKasl peaKlMs, pPEeaKUuu COCANHEHUS, PEAKUUU Pa3JIOKECHHS, pPEAKIUU
3aMeIleHHs], peakuu 0OMeHa, TerIoBOM 3 (EeKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAacCoOBas J0JiI XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MacCOBas
JI0JI1 ¥ TIPOLICHTHAsI KOHLIEHTpALMsl BEUIECTBA B PACTBOPE, SAPO aTOMa, SIEKTPUUECKUI
CJIOW aToma, aToMHasi OpOuTas b, PaguyCc aToMa, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS M HEMOJSPHAs KOBAJEHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMUECKas CBS3b, KPUCTAJUIMYECKAsl pelieTka (aTomHasl,
HMOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss  JUCCOLMALIMA, peakUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJIEHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBEcHE, 0OpaTHUMbIEe U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAebHO
nomyctuMmas konuentpauus (I1/1K), koppo3us MeTasioB, CIIaBhI;

OCHOBOITOJIATAI0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH J[. 1. MeHeneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOpUH XUMHUHU: ATOMHO-MOJICKYJIIpHAsS TEOpHUS, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINK, @ TaKXKe MPEJICTABICHUS O HAay4YHBIX METOJaX MO3HAHMS, B TOM UYUCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAaX HMCCIIEIOBAaHUS BEIIECTB U U3YUECHUS
XAMUYECKHUX PEaKIINM;

IPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pammyc aroma, 3JIEKTPOOTPULIATEIBHOCTh), IPOCTBIX W CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajblX MEPUOAAX M TIABHBIX
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NOJArPYyNNax) U 3JIEKTPOHHOTO CTPOEHUSI aTOMa; YMEHHE OOBSICHSITH CBSI3b MOJIOKECHUS
sanemeHTa B llepuoanyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sjlipa, 00Ilee YUCIO HJIEKTPOHOB),
pacnpenesnieHueM 3JIEKTPOHOB IO SHEPreTUYECKHM YPOBHSIM aTOMOB MEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIH; KIacCU(UIUPOBATH XUMHUECKUE SJIEMEHTHI C OMOpPOil Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANYECKON TaOIHIIbL;

yMeHUE KIacCUPUIUPOBATh XUMUYECKUE JIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKIHH C ONOpPOM Ha CXEMbI; OMNPEIEISATh BaJE€HTHOCTh M CTENEHb
OKHCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBSI3U M THUIl KPUCTAJUTMYECKOU
CTPYKTYpPBI B COEJUHEHUSX, 3apsil HOHA, XapaKTep CPelIbl B BOAHBIX PACTBOPAX BEIIECTB
(KHCI0T, OCHOBAHUM ), OKUCIUTENb K BOCCTAHOBUTEID 10 AJITOPUTMY YUEOHBIX JI€HCTBHIA;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPOA, rpaduT, aiMa3, KpEMHUH, a3oT,
dbocdop, cepa, Xs1op, HATPUH, KaTU, MAarHUH, KaJIbIIUHA, aJTIOMUHUH, J)KEJIe30) U CIIOKHBIX
BEILIECTB, B TOM YHCJI€ HMX BOJHBIX PAacTBOPOB (BOAa, aMMHUAaK, XJIOPOBOAOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPOM Ha IJIaH U KIIOUEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUs IOCIE MPEABAPUTENBHOIO aHaIHW3a IMOJ PYKOBOJCTBOM
nejgarora, IPUMEHEHUE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MOKHOCTh
MPOTEKAHUSI XMMHUUECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSIX, BIUSHHUE BEILIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOLIYI0 IPUPOJHYIO CPENY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aIrOpuTMy Y4YeOHBIX JEHUCTBHIA
MOJIEKYJIIPHbIE U MOHHBIE YPABHEHUS PEaKLMii (B TOM YMCIE peakluii HOHHOTO 0OMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOWCTBA M3YYCHHBIX KJIAcCOB/ rpylI HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO WU MOJISIPHYHO MAacChl
BEIL[ECTB, MACCOBYIO JOJIO XMMHYECKOTO 3JIEMEHTA B COECAUHEHUHU, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA M €ro mMaccy, oObEM ra3oB C ONOpPOil Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEILIECTBA, 00BEM U MACCy PEAreHTOB WIIM MPOAYKTOB PEAKIUH C
OMopoii Ha 00pa3el], aNropuT™M yueOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOT'O MO3HaHUA (HAOII0IeHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU HM3YYCHUU BEIIECTB U XUMHYECKUX SIBJICHUU C
OMOpO Ha aIropuTM Y4eOHBIX JEUCTBHUM; yMeHue c(hOpMyIupoBaTh MpPOOJIEMy H
MPEIOKUTH ITyTH €€ PEILICHHsI C IIOMOIIBIO MTe/1arora; 3HaHue OCHOB 0€301MacHON padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U J1a00OpaTOPHBIM 000PYyI0BAHHUEM;

HaJMYue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHUEM IIaHa
PabOTHI MJIM COCTABIICHUEM TaOIHIIhI:

U3y4EHUE U ONMCaHue PU3NUECKUX CBOICTB BEILIECTB;
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O3HAKOMJIEHUE C PU3NUECKUMH U XUMHUUECKUMU SBICHUSIMU;

OMBITHI, WUTFOCTPUPYIOIIUE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIINN;

U3y4YeHHUE CIIOCOOOB pa3/ieNieHUs: CMeCcel;

MOJIYYEHHE KUCIOPOJa U U3YUYEHHE €T0 CBOWCTB;

MOJYYEHHUE BOJIOPOJIA U U3YUYEHUE Er0 CBOMCTB;

MOJIyYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE Ero CBOMCTB;

MOJIyYEHHE AMMHUAKa U U3YYEHUE €T0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB PA3JIHYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpamwka u (eHoadTamenHa) s
ONpEJEIeHHs XapaKTepa Cpelibl B paCTBOPAX KUCIOT U LIEJIOYEH;

U3YYEHUE B3aMMOJICHCTBHSI KHUCIOT C METaulaMM, OKCHJIaMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMY;

IIOJIyYeHUE HEPACTBOPUMBIX OCHOBaHU;

BBITECHEHUE OJIHOTO METaJuIa IPYrUM U3 PacTBOPA COJIH;

uccle0BaHle aM(POTEPHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U LINHKA,

pelIeHHE  OKCIIEPUMEHTANBHBIX 3a7a4 10 TemMe «OCHOBHBIE — KJIACCHI
HEOPraHWYECKUX COCINHEHUI»;

pEelIeHHe  3KCHEPUMEHTANbHBIX 3aJad 1[0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLINALIUSY;

pElIeHHE 3KCIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BakHeilllne HeMeTauIbl U UX
COEIMHEHUS;

pElIeHHE SKCIEPUMEHTANIbHBIX 3a/ay Mmo Teme «BakHelilne meTamibl U UX
COEIMHEHUS;

XUMHUYECKHE SKCIEPUMEHTBI, WILTIOCTPUPYIOIIHNE IPU3HAKY IPOTEKAHUS PEaAKLIMIA
MOHHOTI'0 OOMEHa;

KAUECTBEHHbIE PEAKUMM HA NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPax HOHBIL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHU/I-MOHBI, KaTMOHBI aMMOHMSI, MarHusi, Kajablus, allOMUHUSA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMEHHME TPEACTaBIATh pPE3yJbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, IPA(QUKOB U TAOJIUII U BBISBISATH SMIIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOTO OOpallleHHs ¢ BEUIECTBAMU, UCIOJIb3yEMbIMU
B ITIOBCETHEBHOM JKM3HU, a TAK)Ke NMPABUIIAMU MTOBEACHUS B LENSIX COEPEKEHUS 310POBbS
U OKpY’Kalollled MPUPOTHON Cpelibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha
’KUBBIE OPraHU3Mbl OMNpPEACJICHHbIX BEILECTB, a TaKXe€ CIOCOOOB YMEHBILICHUS U
MpEeAOTBPALIEHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYEHUS >KUPOB, OEJIKOB,
YTJIEBOJOB JIJIsI OpTaHU3Ma YEJI0OBEKA;

BJAJCHUE OCHOBAMM XMMHUYECKOM TIPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHHE
IIPaBUJIBHO MCIOJIB30BaTh HW3YYEHHBIE BEIIECTBA W Marepuanbl (B TOM 4YHUCIE,
MUHEpAJIbHBIE YAOOPEHUs, METallibl M CIUIaBbl, IPOAYKTHI MEPEepadOTKU MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOAOB (YIJis, MPUPOAHOrO rasa, HepTH) B OBITY, CEIHCKOM
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XO34MCTBE, HA NPOU3BOJACTBE, YMEHUE IPUBOAUTH IIPUMEPHI MPABUIIBLHOIO
UCIIO/Ib30BaHMs U3YyUYECHHBIX BEILIECTB U MAaTEPUAIIOB;

YMEHHME YCTaHaBJIMBAaTh CBSA3M MEXIY PEaJbHO HAOII0JAaEMBIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOLIECCaMHU, MNPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSICHATH
OPUYUHBl MHOTOOOpa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOILBIO [IEArora;

npeJcTaBlIeHUEe O cdepax NpoPecCHOHANBHON MESTEHOCTH, CBA3aHHBIX C
XUMHEU U COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMU HA JOCTHKEHUAX XUMUYECKOU
HAyKH; HAJIMYKME OMbITAa pabOThI C Pa3IMYHBIMU MCTOYHUKAMU MH(POPMAIUHU 110 XUMUU
(HayyHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJIrOPUTM: YMEHHE OOBEKTHUBHO OIICHMBATHh MH(OPMAIIMIO O BEIIECTBAX, X
IIPEBPAILECHUSX U IPAKTUYECKOM IIPUMEHEHUU.

TpeGoBaHusT K TMpEAMETHBIM pe3yibTaTaM OCBOCHUS YYE€OHOTO TIpenMeTa
«Xumus», pacrpeielieHHbIe TI0 Toj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY JA00aBIEHUS HOBBIX
pe3yabTaTOB OT roJia K TOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax IMO3WIINH, Kak
MIPaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ysIbTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHUIO BKIIIOYAIOT PE3yIbTaThl MPEIBIIYIIHNX JIET).

8 KJIACC

pacKpbiBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TIOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHAas U MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi A0JIs1 XMMUYECKOTO JIEMEHTa
B COCIMHEHUHU, MOJSPHBIN O00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJb,
*3]EKTPOOTPULIATEIBHOCTD ™, CTETIEHb  OKHUCJICHHSA,  XUMHYECKas  peaKius,
KJacCU(pUKalUsl peakUuil: peaklUH COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, pPEaKIUU
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIUM; *TerioBoi ddekT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aTOMa,
XUMHYECKasl CBS3b, MOJSPHAS M HEMOJISIpHAsl KOBaJCHTHAs CBS3b, HOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJS BelIeCTBA (TMPOICHTHAs KOHICHTpAIus) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHNA (cM. m. 1) u
MPUMEHSTH 3TH TOHSATHUS TIPU ONIMCAHNH BEIIECTB U WX MPEBPAIICHUH;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOr0 OaiaHca;

OIPEEIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha OMpEIeiCHUs, B TOM
quCclie CTPYKTYpPUPOBAHHbBIC; MPHUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
COCIUHEHUN 1O QopMmyiaMm; BHJ XUMHYECKOW CBs3U (KOBAJICHTHas M HMOHHas) B
HEOPraHUYECKUX COETMHEHUSX;

UMETh TPEACTABICHUE O CUCTEME XHUMHYECKHX 3HAaHWUH, YMETh C IOMOIIBIO
YUUTENs] TPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWM, IS YCTAHOBIICHHUS B3aMMOCBS3H
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MEXy U3y4YE€HHBIM MaTEepHAJIOM U NP MOJYICHUH HOBBIX 3HAHUM, a TAKXKe MpU paboTe
C HCTOYHHUKAMU XuUMHYecKoW wuHpopmaruu. OpHEHTUPOBATHCSI B TOHATHAX U
oTiepupoBaTh UMU Ha 0a30BOM YPOBHE, IPUMEHSITh IIPU BBITIOJIHEHUN YICOHBIX 3aJaHUN
U pEeIIeHUH PACUYETHBIX 3a]a4y C OMOPOM Ha aJIrOpPUTM YUYEOHBIX NEHCTBUN M3y4YCHHBIC
3aKOHBI M TEOPHUU: 3aKOH coXpaHeHus: Macchl, [lepuonnueckuii 3axkon /.M. Menpneneena,
*3aKOH TIOCTOSTHCTBA COCTaBa™, 3aKOH ABOTaJpO; aTOMHO-MOJIEKYJSpHAs TEOpHs.
CooTtHocuTh 000O3HAYECHUS, KOTOpble MMeroTcs B Tabiuie «llepronuueckas cucrema
xuMudeckux a3nemMeHtoB . . MenaeneeBay € YHCIOBBIMH XapAKTEPHUCTUKAMHU
CTPOCHHS aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee Yuciio
AIEKTPOHOB U pacHpeAeiCHUE UX MO JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TeTIoBOMY 3P (DEKTy, 10 U3MEHEHHUIO CTEIECHU OKHCICHUS XUMHYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKAasi OMUCAHUE MPUMEPaMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C OMIOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSAX MOCIIE
MIPEABAPUTEILHOTO 00CYKICHHUS C TIe1arorom;

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

MPUMEHSITh OCHOBHBIC OINEpPAIMU MBICIUTEILHON NESITEIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccuukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHHUsS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® T10J PYKOBOJICTBOM
Mearora;

CJIeIOBaTh TMpPaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIIUSIMHU TI0 BBITIOJIHCHHIO JIAOOPATOPHBIX XUMHUUYECKHUX OIBITOB I10 IMOJYYCHHUIO U
cOOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
MPOBOAUTh XUMHUECKHE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUYECH M
KHCJIOT C TOMOIIBbI HWHIUKATOPOB (JlakMyc, ¢eHondTalenH, METHUIOpaHX U JIp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYeCTBEHHBIC
peaKIMy Ha UOHBI) 01 PYKOBOJICTBOM Ii€/1arora.

9 KIIACC

pacKphIBaTh CMBIC] OCHOBHBIX XUMHYECKUX MOHSATHUNA: XUMHUUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOXHOE BEIIECTRO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHYECKas pPeaKius,
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XUMHUYECKas CBS3b, *TEIIOBOM 3((EeKT peakiuuu, MOJIb*, MOJSPHBII 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAS JUCCOLMALMS, PEaKIIMU HOHHOTO
oOMeHa, KaTaJu3aTrop, *XMMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, amM(pOTEpHOCTb, XUMHYECKas CBS3b
(KOBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs pelETKa, *KOppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMMUYECKOM pEAKIUU™, MpereiabHO JOMyCTHMast
konnentpamus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHHA (cM. m. 1) u
MIPUMEHSTH 3TU MOHSITHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI IS (PUKCAIMU PE3yNbTaTOB HaOIIOJCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIIMUH, 3allMCU JTaHHBIX
ycioBuii 3a1a4. Mcnone3oBath 0003HaueHMs, uMeronirecs B [leproauyeckoit cucreme u
TabJINLE paCTBOPUMOCTH KHCIIOT, OCHOBaHH U COJIEH B BOAE /Ui BBIIIOJIHEHMS 3a/1aHU M.

ONPENENSATh BAJICHTHOCTh M CTEIEHb OKHUCIECHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPHUHAIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COEAMHEHUH € OITOPOI HA ONPEJEIICHUS, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; BUJIbI
XUMHUYECKON CBsA3M (KOBaJECHTHAs, WOHHAs, METAJIMYECKas) B HEOPraHMYECKHUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IIeJloued, *TUIll KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHnngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: *ONHCHhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJIMLE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHUX HJIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIIO AIEKTPOHOB U PacTIpeiesieHUe UX MO 3IEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeiiax MajblX NEPUOJOB U TJIABHBIX HNOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLMU BELIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUIECKUE XUMUYECKHE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAas ONMMCAHHWE NMPUMEPAMH MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIEN0Yell u
COJICH; TOJHBIE U COKpAIEHHBbIE YpaBHEHHUS pEaklUUid HMOHHOTO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPAKAAIOIINX CYIECTBOBAHUE T€HETHUECKON CBS3U MEXy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;
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IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MOXHOCTH TPOTEKAaHUS XWMHUYECKUX MPEBpAIlleHUd TMOcjie MpeBAPUTEIHLHOTO
00CYXJIEHHSI C T1€/1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJie COSAUHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pEakluu C
OTOPOI Ha aJTOPUTM;

CJIEIOBaTh NPABWJIAM ITOJIb30BAHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOPHBIM
o0OpynOBaHUEM, a TakXKe IMpaBWIaM OOpaIeHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSIMH I10 BBIITOJIHEHHIO J1A0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO U
coOupaHuto ra3000pa3HBIX BEMICCTB (AMMHAKa U YTICKUCIIOTO Ta3a);

IPOBOJUTH pPEaKUWU, MNOATBEPKIAAIOIIME KAaYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEILECTB: PAClO3HABATh ONBITHBIM NYTEM XJIOpUA- OpOMHA-, HOIUI-, KapOoHAaT-,
docdat-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHalu3 MU
CUHTE3, CpaBHEHHE, 000011IEHIE, CUCTEMATU3aLIMIO, BBISIBICHUE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€U — JUI U3YYEHHsS CBOMCTB BEIIECTB M XMMUYECKHUX PEAKIINI; ECTECTBEHHO-HAYYHbIC
METO/IbI TIO3HAHMSI — HA0JIOICHHUE, U3MEPEHHE, MOJIETMPOBAHUE, IKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble TeMbl, OcHOBHOE cogepKaHue OCHOBHbIe BUAbl AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yuyeHue

Pa3znen 1.IlepBoHavainbHble XuMuYeckue mousaTusi(20 1)

26



Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl TO3HAHUSA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HaKOMCTBO C NpaBUJaMU 6€301aCHOCTH U MpUéMaMH paboThl B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX MMOHATHH C IOMOIIbIO Nejarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HHU3HHU YeJIOBEKa, eé CBA3Db C APYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUe SIBJIEHUS C OIIOPOH Ha ONpe/eseHus.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU MOCY10H U J1JaG0PaTOPHbBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHUIO NPAKTUYECKUX PABOT MO/,
KOHTpPOJIEM I1eJjarora.

[I1aHUpPOBATh ¥ NPOBOAUTh XUMHUECKUH SKCIIEPUMEHT 10 U3yYEHHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BellecTB [0/} PyKOBOACTBOM Ilefiarora ¢ o6Ccy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



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

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelllecTB.*
OTHocuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MoJIeKyIsIpHas
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHHUS],
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

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

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Meau(Il), B3anMoencTBYe XKetesa C
cepoii, B3auMoJeHcTBHe XKeJsie3a ¢ pacTBopoM costu Megu(11)).
OnBbIT, HJIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MACCh.

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaTopHbI€ OTMbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
bJa).

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEeHCTBHE MeJia C KHCIO0TOMH).

Mogiesv aTOMOB U MOJIEKY.T

MpakTnueckaa pabota Ne3 MpusHaKkuM NPOTEKaHUA XMMUNYECKUX
peakumi

BbluncneHusn

— OTHOCHUTEJbHOH MOHEKyﬂHpHOﬁ MaccChI BelleCTB;

— MaccoBo# A0JIM XUMHUY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEHHUA.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ110/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C 0MOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIE€HUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C ONIOPOM Ha ONpeJieIeHUS U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBSICHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€eHHUsI C UCII0/Ib30BAHUEM BU3YaJIbHOH ONODBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (10 YUCIY U COCTABY pearupyolux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb popMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpe/ieATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOPOi Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XUMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEl0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3peu 2. BaxxHelllne npeAcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpocToe Bellle-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHus. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpruMeHeHue Kucaopoaa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TepMOXHMHUYECKOM ypPaBHEHUH, 3K30*- U IHJ0TEPMHUYECKUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefoTBpalleHus. Y cuieHe TapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3yXe.
OnbIThL, eMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npaKkTMyeckne pabotbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluncneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anicChb
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI JJ/15 MONYyYeHUsA KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM Ilefiarora.

HWcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTb 3KOJIOTHYE€CKUX Hp06.HEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU
XUMHUYEeCKOH Mocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te[jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MpOBOAUTDH Ha6moae1-ma, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 104
PYKOBOZCTBOM IeAarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce
HCCJIeI0BATEbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOpPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MaTEPHAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopoa — asneMeHT 1 mpocToe BelecTBo. Haxoxaenue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoMyYeHus .

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

[losryyeHue, cobMpaHue U paco3HaBaHUE BOZOPO/a.
['openue Bopopoaa.

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMNBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

Bbluncnenuns
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacChl XMMHU4YEeCKHX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BblunucneHusn

— 06bEMa, KOJIMUEeCTBa BEI[ECTBA ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 bEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl ero MoJiyyeHus1, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMHUYECKUX PeaKIUii ¢ ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B Ja60PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHY€eCKOH MOCy/ibl U 060pYy/JOBaHUS M0/ KOHTPOJIEM Ie/1arora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[l1aHMpPOBATh U OCYIIECTBAATh Ha MPAKTHKE XUMHUECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

[I1aHUpPOBATh U OCYIIECTBI/IATD HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnie

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs PacyéTHBIX 3aZa4 C IOMOILIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO Maccy Bell|eCTB; KOJIMYECTBO BelleCTBa, 00 bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl IO ypaBHEHUSAM XHMHUYECKUX PeaKMi ¢ Oopoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakIHH.

BbIcTpauBaThb pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/bl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs cOCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMOJEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U 1Ljes104Yel ¢ TOMOIIbI0
WH/IMKaTOPOB.

Na6opaTtopHble 1 NpaKTUYecKne paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHEe PACTBOPOB C OIpPe/ieIEHHONH MacCoOBOM
JloJiell pacTBOPEHHOTO BeleCTBa.

BbluncneHusn
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHHUs] XUMUYECKUX peaKIUi C y4acTUEM BOJbI C OIIOPOM Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10CJjie NpeBApUTEbHOIO CTPYKTYPUPOBAaHUA MaTepUaJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHEe IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, Ie1aTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBUaM 6e30MacHOM paboThI B JaGOPATOPUH MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HcclIe[loBaTeIbCKOH J1eTeIbHOCTH HayYHO-NONYJ/ISIPHYIO0 INTEPATYPy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTENbHOIO0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yraepoaa |l u okenga asota I, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoaelcTBuE C BOAOM, KUCIOTaMMU, Lesiodamm).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUe): HOMEHKJIATYPa, *C0CO6BI MONyYeHUsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IAX Ha IpUMepe [IMHKA U aIFOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aMMO/leICTBHE C KUCIOTAMU U 11|eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEUIECTB PAa3JIUYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
meau(Il).

Peakuus HedTpainsaLuu.

BbITecHeHHE OZJHOTO MeTaJljla APYTUM U3 PacTBOpaA COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpokcuga Megu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiUHEeHUM».

BblunucneHusn
— 10 YpaBHEHHUAM XUMHYECKUX peaKL[I/II‘/'I

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJ1aCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMbl «I'eHeTuuecKast B3aUMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYLIECTBICHUE HA IPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA U
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENbCKOM IESTENbHOCTH HAyYHO-TIONYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, ocylecTBIeHHE BEIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. COCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruoguyeckoil cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeH jesieeB — y4€HbIH, Mejaror U rpaaaHuH.*

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB

. U. MeHpeneesa.

0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTb CMbIC/I IEPUOANYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IleJjarora.

[ToHMMaTb cyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT MI0JIOXKEHHS B IEPUOANYECKOM CUCTEME U CTPOEHHUsI aTOMA C
HCII0JIb30BAaHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBaTh CBSI3b MEX/IY NT0JIOKEHHUEM 3JIEMEHTA B IEPUOIUIECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHHs CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 10
rpynnam u nepuoam [lepuoiuueckol CUCTEMBI C IOMOILbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX IEPUO/IOB, Kaus,
KaJIbIIsI 10 UX MoJIoKeHUIo B [lepuouyeckoii cucreme /l. U. MeHeneeBa.

CnenoBaThb NIpaBuaM 6e30MacHOM paboThl B JaGOPATOPUH NPH UCIIOIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYpHUPOBaAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKUX 31eMeHTOB /I. U. MeHziesieeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBaHHH U coJiel B BOJie, 3JIEKTPOXUMHYECKUN PAJ HaNpsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTEIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iejarora



Tema 9. Xumunueckas caasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOJCTBOM IleZjarora.

OnpefiessITh BUJ, XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieIsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezensiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUH.

HWcnosib30BaTh NPU BBIMOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe

CTPYKTYpHPOBaHHs MaTepuaJia, CpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XMMHUYeCKHX 31eMeHToB /l. U. MeHze1eeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsDKeHU N
MeTaJJIoB).

MpumepHble TemMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asemeHTOB /I. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYecKor CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol CUCTEMbI XUMHUYECKUX 31eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10KeHuIo B [leproguyeckoit cucteme /[l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Has3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
npe/BapUTeIbHOr0 pas6opa.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJIIPHYIO JJUTEepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMHAYeCKHUX PeaKkMi Mo pa3InyHbIM IPU3HaKaM
(Mo yMCLy M cOCTaBY YYaCTBYIOLIMX B PeaKLUHU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPAaTUMOCTH, 10 YYACTUIO
KaTaJiM3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXHUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
rOMOTEHHBIX U reTepOoreHHbIX peaklusx. [loHsiTHe 06 06paTUMBIX
Y HeO06PATUMbIX XMMUYECKHUX peaKlusX. [[OHATHe 0 XHMUYECKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakLyH U M0JI0KeHHe XMMHUYECKOro paBHOBeCHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTETbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW peaKkl MU OT Pa3IM4YHbIX
daxTopoB.

2. Bo3pelicTBue KaTasM3aToOpa HAa CKOPOCTb XMMHUY€CKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMHYECKON peaKLhU.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUYECKUX pPeaKLUi

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMUYeCKUeE peaKLUU 10 pa3JIMYHbIM IPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW peaKLUK OT Pa3IUYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHUTEJIS.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBLHOTO0 CTPYKTYPUPOBaHUSI MaTepUaia.

HWcrnosib30BaTh MPU BBINOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATe/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel THTEpHETA
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/J-, CyJIbdaT-, KApOOHAT-,
cunukKaT-docdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJblHs, aJIOMUHUS, XKese3a 2+, 3+, [UHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OnbIThI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble U NPpaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(ll)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 3a/1a4 110 TEME.
Beruucienus

— [0 YpaBHEHHUAM XMMUYECKUX peaK Ui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIMTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[l1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieioBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/Ibl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Paspen 2. HemeTa/Ulbl M MX coeJUHEHUS (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BupeomaTtepuasbl: rajoreHsl ¥ UX COeJUHEHHUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHOM KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCN0JIb30BAaHUEM TaB/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, JIe1IaTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOAOPOAOM U
KHUCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHOU kucaotamMu. CepoBoiopo/, CTpoeHHe, GU3UYecKre

OG6BSCHATH 001IKie 3aKOHOMEPHOCTU B U3MEHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IPpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiensTh Ha/IM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeACTaBUTEJIS KJIacca KUCJAOT U *cneuudpuyeckue™), npumeHeHre. | OOBACHATD CYLIHOCTD 9KOJOTUUYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKON
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepUaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX NpoLecchl (Ha mpuMepe NPOU3BOACTBA CEPHOU KUCIOTHI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U €€ coeHEHUH B npupo/e. *XumMuueckoe nezjarora.

3arpsi3HeHHe OKpYXKatolleil cpeibl COeIMHEHUSMU Cephl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPAaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3arPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MenzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HAaNpsKeHU N
MeTaJlJIoB).

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3aumogeiicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

T0 YpaBHEHUSIM XMMHUYECKUX PEAKLUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

O61maa xapaKTeprUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUA aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, UsnvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A3oTuUCTas KucaoTa. MUcrnosb3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEepa/bHbIX Y 00peHUMl.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaupukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHUi.*
3arpsi3HeHUe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Konnekuuu: pocdop u ux coeuHeHUsl.
B3auMogeiicTBHE KOHLEHTPUPOBAHHOMN a30THON KHCJIOTHI C MeJIbIO0.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKMU Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HabGJII0/IeHHs], ieJIaTh BIBOADI 110 pe3yJ/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJibl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eTeIbHOCTH HAyYHO-NIONYISAPHYIO JIUTEPATYPY
XMMUYECKOI0 CO/IepXKaHusl, CIPaBOYHbIe MaTepHaslbl, pecypchl HTEepHeTa
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleliCTBUe Ha XKMBble OPraHU3MBI, IOJIyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kap6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3yIbTaTaM 3KCIlepUMeHTa
[ToHsATHE 0 GHOJIOTMYECKU BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usrnyeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 KpeMHUeBOH kucyoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCI0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpouTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >kesie306eToH. [Ipo6ieMbl 6e301IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCTOJIb30BaHUSA CTPOUTENbHBIX MaTepHaJIOB B NOBCeHEBHOMN nocJie KOHCY/IbTallMH C IeJaroromM.
KU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/IM4eCcKUX peléToK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemMeTasnbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH Ao0JIeH.

Pa3gen 3. MeTa/ibl M MX coeguHeHud (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e CIOCOOBI TOYYEeHUSI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3AIUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

Os3HakoMJieHHe ¢ 06pasLaMi MeTaJIJIOB U CIIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/J/IM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTajlyla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, ECTU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMeCH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001He GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEIbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, ruIpoKcu, cosn). *JKEcTKoCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs1.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

BsauMozelcTBre HAaTpHUs C BOAOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTaslibi».

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JJAGOPATOPUU ITPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIelOBATEbCKOH J1eITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALUHU C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KM3HU 4YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(B3v) [IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX

HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U peakIui B GBITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X0351CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0Ka3bIBaTh IEPBYIO IOMOLLb IPHU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHHs € OIOpoi Ha HUHPOPMALHIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke pabodedl mnporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHWU [JOJLKHBI ObITh Y4YTEHbl BO3MOXKHOCTU HCIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

2-ii BapMaHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAHUM B PA3JIMUHBIX YCIOBUSIX (IEPEHOC 3HAHUM 1O aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaroImuXCcsl MPU U3YyYCHUN HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBAa  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne IaHupoBaHus 10 pa3jieslaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 knacce. I3 9 knacca B 8- mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',
"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamis»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs 1 OKpysKaroias cpeaa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMeEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTINYHiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIeNieHue oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKIATypa, OOIIMe CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opmMyn Mo
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

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

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboThI

Paznen «IlepBoHavyasibHble XUMUYECKHE MTOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpaIeHust ¢ HIM
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBAPEHHON COJII»

Paznen «llepuoanyeckuii 3aKOH U MepHoMUecKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMHUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE pEeaKuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpHroToBICHHE PACTBOPOB C ONPEAEICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAaHMYECKUX COSANHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XUMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca [Ipakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTnieckas TUCCOIUAIIN)

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244

45




3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponbsHas pabora Ne9 «toropas paboTa 3a Kypc HCOPraHUIECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammeil,

M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AeATENIbHOCTU
obyuatowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckre CcBOHCTBA
BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasjesieHUss cMecei.
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoHCTpauumn
1. JlabopaTopHOe 060pyI0BaHUE.

2. PaznuyHble BUAbl XUMUYECKON OCy bl 3. 06pa3iibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIE ONbITHI:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHSATHH C IOMOILbIO NTejarora.

PackpbIBaThb poJib XMMUHU B IPUPOJE U XKU3HU YEJI0BEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pusnvecKre U XMUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesieHHs.

Onpefie1siTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

CsieoBaTh MpaBUJIaM 0JIb30BAHUS XUMHUYECKOU MOCY/10M U JJaG0paTOPHBIM 060PYy/I0BaHUEM, A
TaKXKe IpaBUJaM o6pallleHUs C XUMUYEeCKUMHU Bellle-CTBAMH B COOTBETCTBUH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO TPaKTUYECKUX paboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBATh ¥ MPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BeleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHreM MJIaHa PaboThlI.

Hcnosnb30BaTh NpU BHINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpOLiecce UCC/Ie0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJiarora.

BbicTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3Y4eHHbIH NOHATHUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHUYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKHX OTHOCUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCHTeJBHAass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUYeCKOI'0 3JIEMEHTa B COeAMHEHUH.
dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas

peaklus ¥ eé NPU3HAKH. YpaBHEHHUS XUMHUYECKUX peaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peaknui (coeAnHEHUE, pa3yioKeHHe, 3aMellleHHe, 0OMeH ).
*M. B. IOMOHOCOB — y4€HBIA-3HIMKIONEAUCT.*

AemoHcTpauumn

dusuyeckue siBJaeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHWe U KOH/IeHCaLlUsl BOJbI U T. J1.).

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passioxkeHnue ruapokcuaa meau (1), B3aumoaericTeue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibl I03HAHHUS (B TOM 4YHCJe HAab/II0ieHuE,
MO/IeJIMPOBaHHE, SKCIIEPUMEHT) U OCHOBHbIE ONlepalUy MBICJIUTENbHOH J1eTeIbHOCTH
(cpaBHeHHUe, K1accUpUKaLMA) A1 U3yYEHHUs BelleCTB U XUMUYECKHX peaKLUi ¢ 0IIopoH Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/I U3yYaeMBIX IOHATHHI U 3aKOHOB U IPUMEHSTb 3TH NOHATHUS IPH ONUCAHUU
CBOWCTB BeIleCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIe C10Ba.

PazsimuyaTh Gu3NYecKre U XUMUYECKHUE SIBJI€HUS, 06'BSCHATD UX CYLIHOCTb C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEeaKIUH, YCI0BUs X NPOTEKaHUS.

OGBACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKUX SIBJIEHUH C TOYKU 3pEHUsI aTOMHO-
MOJIEKYJISIPHOTO YYEHUS C UCI0JIb30BAaHNEM BU3yalbHOW OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHE peaKLUH (110 YHCTY U COCTABY pearupyrouiux 1
06pa3yroLIMXCs BEIIEeCTB) C ONIOPOM HA CXEMBI.

CocTaBasiTh GOPMYyJIbl OGUHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaATh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH HA aITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM [10JIb30BAHMS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Xe MPaBUJIaM 0OpallleHHs C BellleCTBAaMU B COOTBETCTBUH C MHCTPYKIUAMH 10 BBITIOJTHEHHIO
J1abOpaTOPHBIX XMMUYECKHX OIBITOB I0/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH YYe6GHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPY XUMUYECKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

Na6opaTopHble 1 NpakTUYecKue PaboTbl

JlaGopaTopHbIe OIBITHI:

I[IpyuMepb! ¢pU3NYeCKUX BJEHUI (TJIaB/IeHHe BOCKA,
TasiHUe JIbJ1A).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpoKa/MBaHKe MeJHOM
IPOBOJIOKH, B3aUMO/JeiCTBHE MeJIa C KUCJIOTOH).
MoJei1 aTOMOB U MOJIEKYI.

IMpakTnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

Bbluucnenusn

— OTHOCHTEJIbHOH MOJIEKYJISIPHON Macchl BELIECTB;

— MaccoBO# Z10J1M XHMHUY€ECKOT0 3/IeMeHTa 110 GpopmyJie
coeZiMHEeHUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBOJCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThie HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHUS B XuMuH (34)

KosinyectBo BemectBa. Mosib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbIi 06'b€M ra30B. PacyeThl 1o XUMUUECKOH
¢dopmyuJie. PacueTbl MaccoBoO# 10/ XHMUUECKOT0 3/IeMEeHTa B
COeJJMHEeHUM, KOJIMYeCTBa BeLIeCTBA, MOJIAPHOW Macchl
PacuéTbl 1o XUMUYECKUM YPaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLbl BellleCTB KOJIMYECTBOM OZUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XUMHUYECKOMY YPaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKE U3YyYCHHbIE
3aKOHBbI U TEOPHUHU JId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOIIbIO nmegarora.

BBIYUC/IATE MOJIIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
onopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyéThl IO ypaBHEHHUAM XUMHUYECKUX PeaKIMi C 0Opoi Ha o6pasel, aIrOPUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEMA, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMyY, Macce peareHTOB HJIM IPOAYKTOB PeaKL[UH.

BricTpanBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOI Ha MHPOPMALIMIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH OHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO ITefiarora.

Paspen 3. [lepuoauydeckuil 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
MNepuoanyecKnii 3aKoH n
Mepuogunyeckana cucrema
XUMMUUYECKUX 31EMEHTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MONBITKM  KJIacCUQUKALMH  XUMHYECKHUX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBle U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMHY€eCKUX

3J1IEMEHTOB . U. MeHpeneesa.

KopoTkoneproznas u *ajauHHOmepuofHasa™  ¢opMel

PackpbIBaTb CMbIC/ IEPUOAMYECKOT0 3aKOHA I10/] PYKOBO/CTBOM IeJjarora.

[ToHMMAaTb CyLECTBOBaHHE NEPUOANYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe paJiuyCoB ATOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOH CHCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIULL.

YcTaHaBIMBATh CBSA3b MEX/LY MT0JI0KEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME U CTPOEHUEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUC/I0 3JTEKTPOHOB U pacipe/ie/ieHUe X 10
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/IEMEHTOB U UX COeJUHEHUH 10 TpynnaM U
nepuojam [leproauecKoi cUCTeMBI C IOMOLIbIO Tejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

JL W

3JIEMEHTa Ino ero

CHCTEMbI MenpeneeBa. XapakTepucTUKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /. U. MeHpesneena.

pazuyca
MeTa/lJIn4yeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMETA/VITMYECKUX CBOHCTB IO TpymnnaM M MepUoJaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB [IJIsl PAa3BUTHS HAayKH U
npakTuku. /. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanveCcKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB
J. U. MeHnesneeBa.
0O3HakKoMJIeHHe C 06pa3LaMy METAIOB U HEMETAJIJIOB.
Na6opaTopHble U NpaKkTUYecKkue paboTbl
JlabopaTOPHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, Ka/IHs, Ka/lbLUsA 10 UX
noJsioxkeHuto B [lepuoguyeckoit cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCNOIb30BAaHUHY XUMHYECKOH
nocyAbpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BoicTparBaTh pa3BépHyThble NMCbMeHHbIe U YCTHbIE OTBEThI C 0ITI0POH Ha UHPOPMALHIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbINA
anmapar Kypca XMMHH 110CJ/le CTPYKTYPHUPOBaHUS MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe
CTPYKTYPHUPOBaHUs MaTepHaa, ClipaBoyHble MaTepHasbl ([lepuoguyeckyro cucteMy
XUMHUYeCcKuX 371eMeHTOB /I. . MeHze/ieeBa, Tabin1ly pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUM PsiZl HANPSIXKEHUH METaJ/IOB).

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHbIX 33/JaHUH U B IpolLiecce UCCIe0BaTebCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa Moj PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XumMnueckasi CBSI3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBA3b.  *DJIEKTPOOTPUIATEIFHOCTh aTOMOB — XMMHYCCKHX
aeMeHTOB.* MoHHas cBA3b. *TWIBI  KPHUCTAUIMYECKUX
pereTok.*

CreneHb OKHCJIEHUSI. OKUCJIUTENTBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. Hpoueccm OKHCJIEHHUA H
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINU pa3IoKeHHNs, COSIMHEHUS

PackpbIBaTh CMBICI M3y4aeMBIX TIOHSTHH 110]T PYKOBOJCTBOM IEarora.

OnpenensTh BUI XUMHUYECKOH CBSI3H B COAMHEHHH C MCIIOJIb30BAaHUEM CXEM.

OnpenesnaTh CTeNeHb OKUCICHUSI XUMMHYECKOTO0 3JIEMEHTa 110 (opMyJie ero COSIUHEHNU C
HCIIONB30BAHUEM aJTOPHTMA.

OmnpenensTs 31eMeHT (BEMIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBACHSTH CYLHOCTB MPOLIECCOB OKUCIICHHS 1 BOCCTAHOBJICHUS.

CoCTaBNIATh 3IEKTPOHHBIN OanaHC ¢ y4€TOM YHCIa OTJAHHBIX U IPUHATHIX JIEKTPOHOB.

CoCTaBiIATh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTEILHON PEaKIMH 110 alrOPUTMY pazbopa
OKHCITUTENIbHO-BOCCTAHOBUTEIILHOM PEaKIUH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe61-u>1x SHﬂaHHﬁ TEKCThI yqe6H1/11<a IoCJI€ CTPYKTYPUPOBAHUSA

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MeHpeneeBa, TaOIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJICH B BOJIE, AIEKTPOXUMUICCKUH PsJT
HaIpsDKEHUH METaJlIOB)
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PasgeJ 2. BaxHeiilne npeAcTaBUTe/ M HEOPraHMYEeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y9)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue
Kucaopoja B npupoje, ¢uU3MYeCKHe W XUMHYECKHe
cBOMcTBa. PeakiM ropeHus IPOCThIX U CJIOXKHBIX BEll|eCTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3H/JI0TepMUYeCKHe peaxuuy, *TepMOXUMHUYeCKHe
ypaBHeHus.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KuCIopoJa B

NpUMeHeHue

JabopaTopud U
KHCJ0pOJa. KpPYyroBOpoT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIEHHUE TapHUKOBOIr0 3¢ deKTa, paspylieHne 030HOBOTO
c10s1.

Bonopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
(Ha mpHMepe B3aUMOJEMCTBUA C

MPOMBIIIJIEHHOCTH.

HeMeTaJlJlaMHu )54
MpUMEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTre o kucaoTax Kucaoter u cosu.

OKCHJaMU MeTaJlJIoB),

AemoHcTpauumn

BzauMogeiictBue pocdopa, ceprl U xese3a ¢ KUCI0POL0M
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpefiesieHUe COJlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

NabopatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.
IMpakrrueckas paborta Ne5. [lomyuenne Bogopoaa 1 U3ydeHne

€ro CBOMCTB.
Berunciaenus

— MOJIeKyJIHpHOﬁ MacCChbl KUCJIOPpOAA XU O30HA Ha
OCHOBAaHHM aTOMHOM MacCbl XUMHYECKOTO 3JIEMEHTA

PackpbIBaTh CMbIC/ M3y4aeMbIX NOHATUHI U IPUMEHSATD 3TH NOHATUSA IPYU ONMCAaHUU CBONCTB
BellleCTB U UX NpeBpalleHUuH C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHILE.

XapakTepu30BaTh (OMUCBIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOMCTBA KUCI0PO/ia, CIOCOOBI €ro MOTYIEHHUs,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakluy ropeHusl U MeJlJIeHHOI'0 OKMCJIEHUs C IpeiBapUTeIbHBIM 06Cy¥AeHUEM
napaMeTpOB CpaBHEHHS.

Co6upaTh NpuGOPHI AJIs MOJyYeHHs KUCJA0Poa (BbITECHEHHEM BOJIbl M BO3/1yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJOPOJ, IO/ KOHTPOJIEM llefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIS1 COCTaBJIeHHs GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
yPaBHEHHMH XUMHUYeCKHUX peaKLui C yuacTHUeM KUCI0PoJa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Cref0BaTh NpaBusaM 6e30MacHOM paboThl B Ja6OPaTOPUU NPH UCIIOJIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHMsI 10/, KOHTPOJIEM NTelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYMMH BeLeCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOAUTH
Hab6J1I0/leHus, e/1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Iefiarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3aJaHUH U B IPOLleCCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOT0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa NoJ pyKoBOACTBOM llefarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha MHPOPMALIMIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha MJIaH, TPAMOTHO UCINO0JIb30BaTh U3y4YeHHbIN NOHATUWHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHe 06 OCHOBaAaHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHATHUH U NPpUMEHATDb 3THU NIOHATHUA IPHU ONTMCAHUU CBOWCTB
BeleCTB U UX npeBpameHMﬁ C IIOMOIIbIO neaarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJ1eKTpOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U LieJI04el € IOMOIIBI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPO Ha IIJIAaH U CXEMY.

CoCTaBJISITh YpaBHEHUSI XMMHUECKUX PEAKIMH C yYaCTHEM BO/BI C OIOPOM Ha CXEMY.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C 3arpsiI3HEHHEM NIPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ, OT 3arpsA3HeHuUs 1oce
npe/iBapUTebHOTO0 CTPYKTYPUPOBaHUA MaTepHaa.

[11aHMpPOBATDb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Nleiarora, ¢ UCI0JIb30BaHUEM KJIHUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCTOIb30BAaHUHY XUMUYECKOH
nocyApl ¥ 060py/J0BaHUA N0/, KOHTPOJIEM Ile/iarora.

[IpOBOAUTD BBIYUCJIEHHUS C TPUMEHEHUEM MOHSITHSI «MaCCOBasi [10Jisl BEIL[eCTBA B PaCTBOpPeE» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOGHBIX 3alaHUH U B IPOLecce UCC/Ie0BaTelbCKON
JleATeJIbHOCTH Hay4HO-MOMNYJ/IIPHYIO0 INTEPATYPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOJCTBOM Iefiarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmapar Kypca XMMHH 110CJle IpeiBapyuTebHOT0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

QHGKTpOHHTI/I‘IeCKaH JUucconmuranus.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHu3M JAUucconrau

DONEeKTpONUTBl U

BEILIECTB C PA3JIMYHBIMH BUAAMH XUMHYECKOH cBsi3u. [loHsTHE

ocrernenu aucconuanuy.* CUIIbHBIC U CIa0ble 3JIeKTPOJIHUTHL.
Peakiuy MoHHOrO oOMeHa. YClI0BUS NMPOTEKaHUs peakiii

HoHHOro oOMeHa 710 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs  peakuuidl. XHUMHUYECKHe CBOicTBa  KHUCIIOT,

OCHOBaHWUII W coliel B CBeTe MpeAcTaBiICHUHd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kapOoHat-, CHInKat-, Gocdar- aHUHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJdblMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOU Ha CXEMBL.

OO6BSACHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJIHBIX PaCTBOPOB C IOMOIIbIO NeJarora.
CocTaB/sITh ypaBHEHUS JUCCOLMALIUN KUCJIOT, LeJI0Uel U CoJiel, OJIHbIE U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMHUUECKUX PeaKIIMH HOHHOTO 06MeHa.

[ln1aHUpOBaTh U OCYIIECTB/IAThL HA NPAKTHKE XUMUUECKUE 3KCIIEPUMEHTHI, IPOBOAUTH
HaOJII0/IeHUs, ZieJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMEHTA I0c/ie TpeJBapUTeTbHON
paboThL.

CiefoBaTh paBUJiaM 6€30MacHOM paboThl B 1a60PaTOPUHM IPHU UCIOJb30BAHUU XUMHUYECKOMN
MOCy/ibl U 060pyAOBaHUS IO/ KOHTPOJIEM Tefarora.

[Ipor3BOAUTD BbIUUCIEHHUS 110 XUMUYECKUM YpaBHEHUSIM.

BricTpanBaTb pa3BEépHYTble MUCbMEHHbBIE U YCTHBIE OTBETHI C 0OPOI Ha HHGOPMALUIO U3
y4eOGHHKa U CIPAaBOYHbBIX MaTEepPHUaIOB, TPAaMOTHO UCII0JIb30BaTh U3y4YeHHbIM MOHATUHHBINA
anmnapar Kypca XMMHUH [I0CJle Ipe/iBapUTEbHOTO CTPYKTYPUPOBaHUs MaTepuUaa.

Hcnosb30BaTh NPU BbINOJHEHUH YYeOHbBIX 3aJJaHUI U B IPOLeCcCe UCCIe10BaTENbCKON
JlesITeJIbHOCTH HAYy4YHO-IONMYJISPHYIO JIMTEPATYPY XUMUUY€ECKOT0 COZlepKaHUs, CIPAaBOYHbIEe
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HaTpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TUAPOKCU/IOM KaJIUsl ¥ COJITHOM KUCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C IIeflaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanusa HeopraHU4eckux coeJMHEHUH.

Okcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHbIE, aMdoTepHbIe, Hecoeobpasyolye Ha
npuMepe okcuza yriaepoga |l u okenga asora I1*),
HOMeHKJIaTypa *[losyyeHre* M XuMUYeCKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUS), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHAMU
HeMeTaJ/IOB, KUCIOTAMH, COJIIMU), *CIIOCOGBI OJTyYyeHHs.*
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKIATYpa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSMH,
COJIIMM Ha IPUMeDpe COJITHON U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* Ps; akTHBHOCTH METAJJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHCTBHE CoJIel C MeTaJlJIaMU, KUCJIOTaMHU,
11eJ109aMH U COJISIMU.

['eHeTHYecKasi CBSI3b MEXK/Y KJIaCCAMU HEOPraHUY€eCKUX
coeauHeHuH. ['eHeTHYeckue psabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€eCKHe CBOMCTBA B3aUMO/IeliCTBHE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB PA3JIMYHBIX KJIACCOB.
B3auMogpelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).
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OmnpezeneHne OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MIAa0I0Hy.
CocTaieHHe CXeM CTPOEHHUS] OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COEIMHEHUH Ha OCHOBE
OTIpe/IENEHNsl.

Cocrasienre GopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSMHEHHI U HAa3bIBaHUE UX I10
MEXIyHapOIHON U TPUBUAIBEHOH HOMEHKIJIATYpE C HCIIOIb30BaHHEM ONpPEIEIeHHs U TaOIHIIbI
PacTBOPUMOCTH.

KraccuduipoBanue n3ydaeMbIX BELIECTB IO COCTABY U C@OLiCcMEam C OTIOPOi Ha ONIPEAeNICHNs,
CXEeMBI ¥ TaOJIHIly PACTBOPUMOCTH.

CocraBieHne TabIUIBI TEHETHIECKUX PSIJIOB M CXeMBI «[ eHeTndecKast B3anMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKUX COEIMHEHHMIN 0] PYKOBOICTBOM IHearora.

[Iporuo3upoBaHye CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
IpYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXxeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie/larora.

CocTaBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluil, WUTIOCTPUPYIOLNX XUMUYECKUE CBOWCTBA
W3YYEHHBIX KITACCOB U CNOCOObI NOJIyYeHUs BEIECTB N3yIEHHBIX KIaCCOB, TPYII, a TAKXKe
MOATBEP>KAAIONIIX TEHETHIECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOAIbHYIO CXeMy B
KauecTBE 3pUTEILHON OTOPBHI.

CocTaBieHre MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapPUTENHHBIM 00CyKICHUEM
BBIOOpa PearupyoNix BEIIECTB.

Berancnenue o ypaBHeHUsIM XUMHYECKHX PEaKInii KoIu4ecTBa, 00bEMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WK MPOJYKTOB PEAKIMH 10 aJlTOPUTMY.

[InanupoBaHue U OCYILIECTBIEHHE Ha MPAKTHKE XMMHUUECKOTI'0 3KCIIEpUMEHTA U HAaOII0AeHHS O
PYKOBOJICTBOM YUHTEIISL.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCIO0JIF30BAaHNEM OMOPHBIX CIIOB.
DopmynrpoBaHUE C MOMOIIBIO MEJaroTa U BBIOIHEHNE IIPaBHI Oe301acHoi paboTH B 1ab0paTopun
TP UCTIONB30BaHUH XMMUYECKOH TOCYIBI K 000PYHOBAHMSI.

Vcnonp30BaHue MPH BHIMOJTHEHUH Y4eOHBIX 33/IaHUI U B IPOLIECCE HCCISI0BATENILCKOM ACSITENbHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAaIIbl, PECYPCHI
HHTepHeTa, ocylecTBIeHNe BbIOOpa 0]l pyKOBOACTBOM HACTaBHUKA.




Peakuus HelTpasnsanuu.
BbITecHeHUE 0ZJHOTO MeTaJljIa APYTUM U3 PACTBOPA COJIH.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIE ONBITHI:

B3auMopelcTBHe KMCJIOT C MeTa/lJIaMH.

[TosrydeHre HepacTBOPUMBIX OCHOBAHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMEHTAJbHBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCChbl HEOpPraHUYeCKUX COeJUHEeHUM».

Bbluucnenusn
— M0 YPaBHEHHUSM XMMUYECKUX PEAKIUN

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa U CIIpaBOYHBIX MAaTE€PUAJIOB, 'PaAMOTHOE UCIIOJIb30BaHUE U3YUCHHOTO TIOHATUHHOTO
arrapara Kypca XuMHUHU € UCTIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso u xumuuyeckme

peaKkuum, 44

Tema 10. Xumunueckume peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (44)

*TloHATHE O CKOPOCTH XMMHYECKOU peakiuu. DaKkTopsl,
BIIMSIONIME HA CKOPOCTh XUMHUecKO# peakuuu. [loHsTHe 0
TOMOTEHHBIX ¥ TETepOreHHBIX peaknusax. IloHsaTne 00
0o0paTUMBIX ¥ HEOOPAaTUMBIX XHMHYECKHX PEaKIHsX.
Ionste o CwmemieHne

XAMHUYCCKOM PaBHOBECHH.

XUMHUYECKOTO PaBHOBECHS. q)aKTOpLI, BJIMAIOIIAEC HaA

CKOPOCTh XUMUYECKOH PEaKIMU U TIOJI0KEHHE XUMUIECKOTO
paBHOBecus. Knaccudpukanuss XUMHYECKHX pEaKIUd I10
Pa3HBIM OCHOBAaHUSIM. *

PackpbIBaTh CMBICT H3y49aeMbIX HOHITHH U IPHUMEHATH 3TU MOHATHUS [IPU ONMCAHUU CBOMCTB BEIIECTB H

HX NpEBpaIICHUH.

KrnaccuduiupoBaTts XHUMHYECKHE PEAKIUH O PA3ITHIHBIM IIPU3HAKAM.

Y cTaHaBIMBaTH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3InIHbIX (PaKTOpOB IOX

PYKOBOJCTBOM YYHTEIIS.

[IpOrHO3MpPOBATH BO3ZMOXKHOCTH MPOTEKAHUS XUMUYECKHX IPEBPAIIEHUH B PAa3INYHBIX YCIOBHAX HOCIE

NIpe/IBapUTEIILHON pabOTHI.

DrpenensaTs okucIUTENs U BoccTaHoBUTENL B OBP.

CocTaBnsTh NMEKTPOHHBIN OalaHC PEeaKIHH.

[IpOM3BOANTE BBHIYUCIIECHHS IT0 XUMUIECKHM YPAaBHEHHUSIM TI0 alTOPUTMY.

BrICTpanBaTh Pa3BEPHYTHIE MMCEMEHHbIE H YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALHUIO U3 yueOHHKA U
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO MCIOIB30BaTh N3YUSHHBII HOHATHHHBINA anmapar Kypca XUMUH
TIOCJIe TIPE/IBAPUTENILHOTO CTPYKTYPUPOBAHHS MaTepuaa.

Vcnosnp30BaTh MPY BEITIOTHEHUH YY€OHBIX 3aJaHUH U B IPOIIECCE MCCIIEI0BATENBCKON IESITETbHOCTH
HaYYHO-TIOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPAaBOYHBIE MAaTePHAIIBI, PECYPCHI
HnTtepHeTa nocie KOHCYIBTAINH C TI€arOroM.

PacKkpbIBaTh CMBICIT H3y4aeMbIX TOHATHIA, a TAKXKE CMBICI TEOPUH HIIEKTPOIUTHIECKON THCCOIMAIINH C
OINOpON Ha CXEMBI.

DOBACHATS TPHUUHBI SITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEarora.

CocCTaBIATh ypaBHEHHS AUCCOLHUAINHN KHCIIOT, IIENI0oYel U COJIel, MONHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHEHUs XMMUYECKUX peakui HOHHOTO 0OMeHa.

nJ’laHI/IpOBaTb U OCYHIICCTBJIATH HA MPAKTUKE XUMUYECKUE DKCIIEPUMEHTHI, IPOBOAUTH Ha6m0)1e1-n/m,
JieTIaTh BBIBOJIBI MO pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MPE/IBApUTEIBbHOM paboThI.

CrnenoBath npaBuiiaM 0e30macHOil paboThl B 1a00PAaTOPHHU MPH HCIOIB30BAaHUH XUMHUYECKOM OCYIbI 1
0060py10BaHMS MO KOHTPOJIEM Mearora.

[IpOM3BOANTE BBIYMCIICHHS 110 XUMUYECKUM YPaBHEHUSIM.
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MHPOPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO HCIIOIb30BaTh N3YIEHHBII MOHATHHHEII ammapar Kypca XUMAN
1ocje IpeIBapUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHuana.

Vcrionp30BaTh MpH BEITIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENbCKON eI TETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJEPKaHUsI, CIIPaBOYHBIE MAaTEPHAIbI, PECYPCHI
HHTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KJIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Pasae 1. BemecTBo 1 XUuMHU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS.*

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mozesii KpUCTA/I/IMYeCKUX PEeIIETOK HEOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX ePHUO/0B, Kausl U KaJbLUs 110 UX
noJioxkeHuto B [lepuouueckoii cucteme /l. U. MeHiesieeBa ¢ 0Mopoii Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIMILy paCTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEIeCTB pa3/IMYHbIX KJIaCCOB, N0 TBEPKIATh
CBOMCTBA NPUMepPaMH MOJIEKYIIPHBIX ypaBHEHN I XUMHUYeCKHX PeaKIUui ¢ OIIOpOH Ha CXeMy.

OnpezenaTb BUJ XUMUYECKOH CBSA3U U TUI KPUCTAJLIMYECKON PeIlEéTKH BelLleCcTBa C OOPOM Ha
cxemy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs N0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyThle NIMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMalUIO U3 y4ebHMKa U CIIPAaBOYHbIX MaTepHaJIOB, F[PAMOTHO MCIOJIb30BATh U3yYeHHBIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLleCCe HCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Ilefarora.

PackpbpIBaTh CMBICI TEOPHHU NEKTPOIUTHIECKOH Ancconuarin. OOBSICHITH IPUINHEL

JIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB;

CoCTaBIIATh YpaBHEHUS TUCCOLMAIIMU KUCIIOT U ILEJIOYeH, II0NHbIE U COKPAILICHHbIE XUMUYECKUE

YPaBHEHUS] XMMHYECKUX PEaKINii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHu okucaeHus. CTpoeHre U GU3NYECKHe CBOMCTBA
MPOCTBIX BELeCTB — raJoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJUIaMH - BOJIOPOZIOM M KHCJIOPOJOM, *1iesiouamu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZ0PO/Ia Ha
OpraHu3M yeJsioBeKa.* BaxxHel1IMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB HEMETAJIJIOB U UX COeJUHEHUH B
npe/iesiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BEIIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0OPO/1a, XJIOPHUAA HATPHUS ), CIIOCOOBI UX
MOJIy4Y€eHUs], TpUMeHeHHe U 3HaUYeHWe B IPUPOJIe U )KU3HU YesIoBeKa 1ocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesiIITh TaJIOT€HU/-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIUIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[l1aHUPOBATH U OCYLIECTBJATH HA MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
Hab6JII0/IeHHS], J1eJIaTh BbIBO/IBI 110 pe3yJibTaTaM 3KCIIepUMEeHTa MocJie IpeBapUTeNbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuzpeomaTepuasibl: rajoreHbl U UX COeJUHEHU .
06pasubl XJI0PUAOB.

JlaGopaTopHbIe U IpaKTHYeCcKUe paGoThl
JlabopaTOpHBIH OMBIT:

Pacno3sHaBaHMe XJIOpU/I-HOHOB.

paboThIL.

CiiepoBaTh NpaBU/IaM 6€30MAaCHOM paboThI B IAG0PATOPUU P UCI0JIb30BAHUN XUMHUYECKOMN
1oCy/ibl M 060pYy/10BaHUs 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThIE HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MTHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIHN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTUKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
OCco6EeHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMUMHYeCKHe CBOHUCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJ1acca KUCJIOT U creluuyecKkue), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKklUy, JexXallie B 0CHOBe
MPOMBILIJIEHHOTO CI0C06a MOoJy4eHUs] CEpHON KUCJIOThL*
CoJii cepHOM KUCJIOTHI, KAaUeCTBEHHAs! peaKIys Ha
cyibdaT-uoH.

Haxoxx/ieHue ceprl U eé coeJUHEHUH B IpUpOJe.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/ICJTOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CIIOCOGHI €T0 MpeJoTBpalleHus.*

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJUHEHHUS.
06yryiuBaHUe caxapa Mo/, 1eicTBUEM
KOHueHTpHpOBaHHOﬁ CepHOﬁ KHUCJIOTHI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIUHKOM. BbruyncieHus

0 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

OG'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmns! U ux
coeZilMHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPoH Ha cxeMy "HMi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pUsHvYecKre
Y XUMHYeCcKHe CBOWCTBA IPOCTOrO0 BelleCcTBA Cephl U eé coeJuHEHUH (CepoBOLOPOAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aTOB), COCO6GHI UX NOJIyYeHHs, IPUMEeHEeHe U 3HaYeHHe
B IIpUpPO/ie U >KU3HU YesI0BeKa C ONOPOM Ha CXeMy U IJIaH.

OnpefiensiTh Ha/IMYMeE Cy/bGaT-UOHOB B PacTBODE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX P06JIeM, CBSI3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[lnaHMpOBaThb U OCYLIECTBJSATh Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHUS, Jle1aTh BBIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUHY XUMUYECKOH
nocy/bl 1 060pyA0BaHUsI MO/ PyKOBOACTBOM Ilefjarora.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aITOPUTMY.

HWcnosnb30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKHUX 3jeMeHTOB Jl. . MeHjenieeBa, TabuLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJle, 3JIEKTPOXUMUYECKUH PAJ| HAallpsKeHUH
MeTaJlJIoB).

HWcnonp30BaTh NPU BHINOJHEHUH yye6-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTeNbCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTepaTypy

XUMHYECKOTO CO/lep KaHMs, CIIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTalluH € elaroromM
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTeNeHU OKHUCIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoje, pusndecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJIOM U BogopooM). KpyroBopoTt
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHre* v npuMeHeHue. CoJIM aMMOHUS, UX
¢du3nYecKre U XMUMHYeCKHe CBOKUCTBA (pa3sioxKeHHe,
B3aMMOJEeHCTBHE CO 11[eJI0YaMHU), TPUMEHEHHUE.
KayecTBeHHas peakLysl HA MOHbI aMMOHHUS.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61mpe Kak npeACTaBUTEIS K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U CoJIell aMMOHUS B KaueCTBe MUHepPaJbHbIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYyKaloLel cpefibl
CoeJMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAY, 3arpsi3HEHHe
BO3/1yXa, TOYBLI U BOAOEMOB).*

docdop, *amnotponusie Mogudukanuu ¢ochopa*,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/lIaMH, HeMeTaJ/lJIaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM M CepHOM KUCIO0TaMHU).*

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docharamu. JleMoHCcTpanuu

Konneknuu: docdop u ux coefuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibI0.

JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
JlaGopaTOpHBIE OMbBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BovruucaeHus

OO6'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh $U3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0JIb30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-UOHBI B PACTBOPE C UCIIOIb30BAHUEM TAOIHIIbI
"XapakTepHble peaKkI[M{ Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBA3aHHBIX C HAX0XKEeHHUeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpese.

[I1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJI1I0/ieHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CrnenoBaThb npaBusiaM 6e30MacHOi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHUKA, CTIPAaBOYHbIE
MaTepHaJibl (epuoJUYeCKyI0 CHCTEMY XUMUYeCKHX 3s1eMeHTOoB /I, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE UCCIEeJ0BATENbCKOM
JleATEbHOCTH HAyYHO-TIOMYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlEPXKAHUSI, CIPABOYHbIe
MaTepuaJibl, pecypcbl UHTepHETa nocJie KOHCY/IbTal|H C Ie1arorom
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— [0 ypaBHEHUSIM XMMUYECKHX peaKLHH

Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, ajssioTponHble MoaubuKanuy (rpaduT, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nuecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B npupo/e.
Oxcuzbl yriepoja, ux Gusnyeckre U XMMUYeCcKHe
CBOWMCTBA (B3aUMOJENCTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH,
*KOHLLEHTPUPOBAHHOU a30THOM U CEPHOM KUCA0TaMH)¥,
UX JeCTBUE Ha KUBbIE OPraHU3Mbl, *noyyeHue™

Y IpUMeHeHHUe. *IKojioruiecKre Npo6JeMbl, CBI3aHHbIE C
okcuzoM yriepozaa(lV); runoresa rio6aibHOro
NOTeIJIEHUs] KJIMMAaTa; TapHUKOBLIN addeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sHcTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKre CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIAMU U HEMeTaJl/IaMH),
*MoJly4yeHHe U IpUMEHEHHE B 3JIeKTPOHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHEe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepUaJIbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJs1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanu

Mojeu KpUCTa//IMYeCKUX PelIETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

Ancop61yst pacTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BnanMaTepuanbl: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe paGoThl
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHyeckyre paboThbl:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a v usy4eHue ero
CBOMCTB.

Ne 12. PelteHure aKcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTanabi».

BBIYMC/IEHUS 110 ypaBHEHUSAM XUMHYECKUX peaKIui
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OG'BSCHATDH 001Me 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIEPOia U
KpPEeMHHUS U UX COeJUHEHUH (OKCUZO0B yIJIEPO/a, yTOJbHOM KUCJIOThI, KAPOOHATOB, OKCUAA
KpEeMHHUS$1, KDeMHUEBOU KHUCJIOThI, CUJIMKATOB), CIOCO6BI UX MOJIyYeHUs], IPUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJIOBEKa.

OnpefiensiTb KApOOHAT- U CUJIMKAT-

HOHBI B paCTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIOTO0 ra3a
B OKpY>Kalollel cpejie.

[l1aHMPOBATh U OCYIIECTBAATH Ha MPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,

[IpoBOAUTH HAGJIIO/IeHUS, [le/1aTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIepUMEHTa Iocie
npeJBapUTeNbHOU paboThI.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMUYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXMMUYECKUH Psifi HANPsHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTALMH C elaroroM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 33JaHUH U B IpOIlecce UCC/Ie0BaTEIbCKOH
JleATe/IbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepPXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/leeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611re croco6bl MOTy4YeHusT
MeTaJIoB.*

*IToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHbBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJIb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
HPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PacKkpbIBaTh CMbIC/I U3yYaEMBIX MIOHATHI U IPUMEHSITb 3TH NOHATHUS IPYU OIMUCAHUN CBOHCTB
BEIIECTB U UX MpeBpalleHu .

OO6'bSICHATDH 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOEHHE METAJLJIOB, 061Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapaKkTepu30BaThb 00111e CIIOCOGHI MOJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH MPH UCNOIb30BAaHUH XUMUYECKOH
nocyzpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCTbI yYeOHUKA, CIPAaBOYHbIe
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJie npeABapUTeIbHONW KOHCY/IbTALMH C Ie[arorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ'II/IH). OKCPI,EU:)I U TUAPOKCHUAbl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
cosin). *JKEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL.*

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METAJLJIOB B IPyIINax U
HX COeJUHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKkTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIJIOB U UX
coeiuHeHUH (OKCHU/IOB, TUAPOKCUOB, COJIEl) C OTIOPOM Ha CXEMY, CIIOCOOHI UX MOJTyYeHus],
NpUMeHEeHNe U 3HaYeHHUe B IPUPO/Ie U XKU3HH YeJI0BEKA.

Pacrio3HaBaTh € MOMOLIbIO KAaYeCTBEHHBIX PeaKIMi HOHBI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCNI0JIb30BaHUEM Tab MLl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[I1aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
HabJII0/IeHUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTA.

Crie0BaTh NpaBU/aM 6e30MacHOM paboThI B Ja60PAaTOPUM NP UCIIOJIb30BAaHUN XMMUYECKOH
NOCy/ibl M 060PY/IOBAHUSI.

[Ipou3BOUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHHSM.

59




Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KadecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

KécTkocTb BoAbI M METO/bI €€ yCTpaHeHH .
[IpakTH4eckue paboThbl:

Ne 10. PewreHue akcieprMeHTaIbHbBIX 3aJa4 I10 TeMe
«MeTasLibI».

BbruucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbBINA
anmnapar Kypca XuMHUH.

Wcnosp30BaTh NP BbINOJHEHUH YYE€OHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHayasbHble XMMUYECKME NOHATUA 06 OpraHMYecKux Bewectsax, 104

Tema 9. NepBoHayanbHble
XUMUYECKne NoHATUA 06
OpraHUYecKux BelLecTBax

O6mue mpejcTaBjJeHUs 06 OCOGEHHOCTSX COCTaBa M
CTPOEHHUA OpraHyU4YecKHux COeIMHEeHUN yrJjiepoja.
nepBOHa‘{aJIbele [OHATHUA 06 OpraHrUYeCKHUx BelleCTBax
KaK O COeJJMHEHUSX yrjepoja (MeTaH, 3TaH, 3THUJIEH,
aleTW/IEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Hx
CoCTaB u XHUMHYECKoe CTpoeHue. KJIaCCI/ICl)I/IKaLU/IH
OpraHHU4YeCKux BeIJ_[eCTB.* [TonaTve o0 OHOJIOTUYECKHU
BaXXHbIX BeUECTBaAX: XHPAX, 6em<ax, yrieBoJax — U HX
poJii B XKH3HHU 4YeJIOBEKa. *MaTepHaanoe €JUMHCTBO

O6BACHATD MPUYIUHBI MHOFOO6paBI/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HEeOpraHu4eCcKux COQ,C[I/IHeHl/Iﬁ yrjiepoJia 1 opraHu4eCKHUX BelleCcTB 1o PYKOBOACTBOM
y4auTeJid.

O6BACHATD ycCa10BUA 6€e30IMacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4Y€eCKUX pea}cunﬁ B 6bITy.

XapaKTepusoBaTb POJiIb XUMHUH B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'II-O,E[EI‘/II, OCHOBHBLIE
BelleCTBa U MaTepHaJibl, NIpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 Y€JIOBEKaA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[IpupoaHbIe HCTOYHUKHU YTJIEBOLOPO/OB (YroJib,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax JesaTeJbHOCTH JtoJieHd, OCHOBHbIEe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. O6BACHATD yCJI0BHS 6€30MaCHOTO UCI0JIb30BaHMA BelleCTB U XUMHUYECKUX PeaKLUH B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh HHGOPMAIMIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X034 CTBa, TPAHCNOPTA U JIp. HAa COCTOSIHUE OKpY»Kalollel cpeAbl.

YMeTb 0Ka3bIBaTh NEPBYIO IOMOLLb IPY XUMHUYECKHX 0KOraX U OTPaBJIEHHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU NPo6JIeM XMMUYECKOHN U 9KOJIOrMYeCKOM HanpaB/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULHUIO 110 TPo6JieMe U ITpe/ijlaraTb BO3MOXKHbIE ITyTH eé
pelleHHUsAC ONopol Ha MHPOPMALMIO U3 yYeOHHUKA U ClIpaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHbBIX PECYPCOB, ABJIAIOLIMXCS Y4€6HO-METOANYECKUMU MaTepuaJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbI, 3JIeKTPOHHbBIE yUeGHHUKH U 33JJaUHUKH, 3JIEKTPOHHbIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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