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I[TOACHUTEJIBHA A 3AIIMCKA

[IpumepHas pabouas mporpamMma Mo XMMHH JUIsl OOYYaIOIIUXCSA C 3aJEp>KKOU
ncuxudeckoro pasButusi (naynee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIEero 0Opa3zoBaHUs
COCTaBJICHa B COOTBETCTBUU ¢ DeepaiabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM OCTMLHMH Poccuiickoin
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), I[TpumepHoi
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMONM OCHOBHOTO OOLIETrO
oOpa3zoBaHusl OOy4YaIOMIMXCA C 3aJEPKKOM TCUXMYECKOro pa3BUTUSA (0JA00pEHHOU
pemerneM ®YMO no obmemy obpazoBanuto (mpotokoa oT 18 mapta 2022 r. Ne 1/22))
(mamee — ITAOOIT OOO 3I1P), IIpumepHoit paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYarolIUXCs
OpU TOJYyYEHUH OCHOBHOIO 00IIEero oOpa3oBaHMs, C YYETOM pacHpeleleHHbIX IO
KjaccaM  IpOBEpsAEMBIX TpeOOBaHMW K  pe3yjibTaTaM  OCBOCHHUS  OCHOBHOM
oOpa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs U DJIEMEHTOB
COJIepKaHUs, IPE/ICTABICHHBIX B Y HUBEpCAIbHOM KoaupukaTrope no xumun, Konnenuuu
IpernoiaBaHus yueOHOro npeamera «XuMush», B 00pa3oBaTesibHbIX opraHuzanusix PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTENbHbBIE TPOTPaAMMBI.

OO0wmas xapakrepucTuka y4e0HOro npeamera « XuMmus»

Y4eOHbli  mpenMer — «XUMHS» ~ BXOAUT B MpPEAMETHYI0  00JacThb
«EcTecTBeHHOHAay4YHBIE MpEeaMETh». B cucTteMe ecTecTBEHHOHAay4YHOro 0oOpa3oBaHUs
XUMUSI KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaKHOE MECTO B MTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMuUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBI XMMHUYECKUX 3HAHHM,
HEOOXOAMMBIX JI MOBCEIHEBHOW »W3HHM, HAaBBIKOB 3J0POBOTO M 0€30MacHOro s
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCIHUTaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUsT XMMHUU CBSI3aHA C OBJIAJCHUEM XUMHYECKUM SI3BIKOM,
coOmro/leHeM TpaBwi Oe3omacHod pabOThl TMPU  BBIMOTHECHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUH C IPYTUMU MPEIMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE 0A30BOTr0 KOMILIEKCA OMOPHBIX 3HAHUM
0 XUMHH, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3pacTy OOYyYaroOmMXCS M HUX
0COOBIM 00pa30BaTEILHBIM MMOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIONIME HM3YYEHHUE COCTAaBA W CTPOECHUS BEILECTB,
3aBUCHMOCTH KX CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHHWE CBOMCTB BEILECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX NPEBPALICHUI U MIyTE€W YyNPABICHUS UMU
B LIEJISIX MTOTYYEHUS BEIECTB U MATEPUATIOB.

TeopeTu4ecKkyr0 OCHOBY M3YYEHHs] HEOPTAHWUYECKOM XMUMHUHU COCTABJISAECT aTOMHO-
MOJIeKyJsipHOoe yueHue, llepumommueckuin 3akon .M. MengeneeBa ¢ KpaTKuMu



CBEJICHUSIMU O CTPOCHMM aToMa, BUJAX XUMHUYECKOM CBS3MU, 3aKOHOMEPHOCTSX
MPOTEKaHUSI XUMHUYECKUX PEAKIIHA.

B u3ydyeHuu Kypca 3Ha4UTENIbHAsA POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEJCHUIO TPAKTHUECKUX M JAOOpPaTOpHBIX pabOT, OMUCAHHIO PE3yIbTaTOB
YYCHHYECKOTO JKCIEPUMEHTa, COOJIOJCHUIO HOPM W TpaBuil Oe30macHOi paboThl B
XUMHUYECKOM J1abopaTOpUH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3I1P ycBOUTH KJIIOUEBBIE XUMUYECKUE KOMIIETEHIIUU U MTOHSThH POJIb U 3HAYEHUE XUMUU
Cpenu IpYrux HayK O IPHUPOJE.

N3yyenue xumuu crnocoOCcTByeT (HOPMHUPOBAHHUIO Y OOYyYarOUIUXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHMIO OOIIEHAYYHBIX METOA0B (HAONIOJCHHE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJCIUPOBAHMUE), OCBOCHHIO IPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHWI, OCHOBAHHOI'O HA MEXIPEIMETHBIX CBA3X ¢ IpeaMeTamu «OKpyKaroIuil Mup»,
«Dusuka», «buonorus», «l'eorpapus», «Maremaruka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE JUIsl MPOAOKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

WN3yyeHue XuUMHUHM CHOCOOCTBYET pa3BuUTHIO Yy oOywatronmuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHWs, (PYHKIIMOHAJIbHOM  TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKHM AaHAIM3UPOBATH HH(POPMAILUIO, MPEACTaBICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPeaMeTa JJI1 Pa3BUTHS JKU3HEHHOW KOMIIETEHLIMH
oOyuaronquxcst ¢ 3IIP 3akimodaercss B yYCBOGHUM OCHOBBI XHWMHUYECKHX 3HAHHM,
HEOOXOAUMBIX JIJIsl TMOBCEJHEBHOW XW3HHU; HABBIKOB 370pPOBOrO M 0€30MacHOro Jyis
YesloBeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBTYPBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHHUs MpeAMETy «XHUMHs» C Y4ETOM
0co0BIX 00pa3zoBatenbHbIX MOoTpedHocTel oOyuaromuxcs ¢ 3[1P. OBnanenne ydeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHUS, MaJbiM 00bEMOM MaMsITH, HEAOCTATOYHOCThIO OOLIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM WHTEPECOM M HU3KUM YPOBHEM pPEUEBOIO
pa3BUTHA.

Jns mpeoposeHuss TPYAHOCTEM B H3YYEHUM Y4eOHOro mpeaMera «XUMUs
HEeoOXoMMa ajanTtaius o0beMa U XapakTepa y4yeOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOYHOCTSIM JIAaHHOW KaTeropuu OOydYaroluXcs, y4eT UX OCOOCHHOCTEH pa3BUTHS:
HCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCJIOKHEHNE N3Y4aeMOro MaTepHalia.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYLIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepruall PEKOMEHAYETCS HU3ydaTbh B IPOLECCE IMPAKTUUECKOU
NeATENbHOCTH. BO3MOKHO BBIIETIEHUE OTAEIBHBIX YPOKOB Ha PELIEHUE 3a7a4 B CBSI3U CO
CJIIOKHOCTBIO aHanmu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIUHCTBO
NPAKTUYECKON M MBICIUTEILHON JeATENbHOCTH OOYYAIOMIMXCS HA YPOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUHU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUHI ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

4



Heau u 3an0aun n3y4yeHus yueOHOro npeaMera « XuMHsD)

Obwue yenu wu3ydeHUs y4eOHOro ImpeaMera «XHUMHS» TPEACTABICHBl B
[IpumepHoit  paboueit  mporpamMMe OCHOBHOTO  obmiero oOpaszoBanus. OuHu
aKTyaJu3UpPOBAHbBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
00pa3oBaHMsl, HANPABICHHOCTH OOYYEHHUS Ha pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dopmupoBanue e€ MHTEIJIEKTa U oOmIel KynbTypbl. OOyueHHe YMEHUIO YYUTHCS U
MIPOJIOJKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIIEE BpEMS SIBJISIETCS OJJTHOM U3
BOXHEHIINX (PYHKIHMHA yUeOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak e, kKak W 178 HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBaIOIINX OCHOBHYIO o0pa30BaTeNbHYI0 nporpammy,
JOMUHUpYIOLEE 3HaUeHHE TPUOOPETAIOT TaKUE yeu, Kak:

* (QopmMupoBaHME  MHTEJUIEKTYalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIBbHOMY TMPUHATHIO PEIIEHUH, CIHOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

" HaNpaBJICHHOCTh OOYYEHHs HAa CHUCTEMaTUYECKOE MPUOOIICHHE YYallUXCs K
CaMOCTOSITENTFHOW TMO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM W TPAKTHUYECKUM
MEeTOJiaM MO3HaHUsl, (GOPMUPYIONTUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMHH;

= o0ecreyeHue yCiaoBHil, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OTBITA
pa3zHOOOpa3HOM AESITETbHOCTH, TIO3HAHUS U CaMOIIO3HAHUs, KIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE AJIs Pa3IMUHbIX
BUJIOB JIEATEIBHOCTH;

* (popmupoBaHuEe yMEHUIN OOBSICHATH U OLIECHUBATH SBJICHUS OKPY>KaIOILIEro MUpa Ha
OCHOBaHUM 3HAHUI U OTBITA, MOTYYCHHBIX MTPH U3yUYCHUN XUMUH;

" popmupoBaHue y OOYYAIOIIUXCS TYMaHHUCTHUECKUX OTHOIICHWH, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU I BBIPAOOTKU HKOJIOTMYECKHU LEIECO00pa3HOro
MOBEICHUsI B OBITY M TPYAOBOW NEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

" pa3BUTHUE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTAaHUID HA OCHOBE YCBOEHHS OOIICUETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIPaBJIEHHOCTH AAJIbHEHIIIETO
oOyueHUsI.

Kypc HampaBiieH Ha perieHue ciaeyomx 3a0ay, 00eCeUnBaIOIINX pPeaTn3aliio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIHHOCTHOTO MOAXOJ0B K OOYYEHHIO XUMHUU
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00I1IeTO 00pa30BaHMS:

* (popmMupoBaHUE TMEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEJCTABICHUNH O
BEIIECTBAX, MX TNPEBPAIICHUAX M TMPAKTUYECKOM TPHUMEHEHUH; OBIIAICHHE
HNOHSTUWHBIM aNIapaToM U CUMBOJUYECKUM SI3bIKOM XUMUH;

" 0CO3HaHME OOBEKTMBHOM 3HAYMMOCTHM OCHOB XMMHYECKOW HAyKH Kak 00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX IPEBPALIEHUI HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB KAaK OCHOBbI MHOTUX S$IBJICHUM JKMBOM M HEXHUBOU
IPUPOJIbI; YIiIyOJeHUe MPEACTaBIEHUI O MaTeEpUaIbHOM €AMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKOH IPAaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBAThH
¥ 00BEKTHBHO OIICHUBATh KU3HEHHbIE CUTYalllH, CBS3aHHBIEC C XUMHEH, HAaBBIKAMU
0e30macHOro OOpalleHusT C BEUIECTBAMH, HCIOJIb3YEMBIMU B IOBCEIHEBHOM
KU3HU; yYMEHHEM aHAIU3UPOBaTh M IUIAHUPOBATh SKOJOTHUYECKH Oe30macHoe
MOBEJICHUE B IIEJIAX COXPAHEHUS 37I0POBBS M OKPYKAIOILIEH Cpebl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMH U TIPOLIECCAMH, MPOUCXOISAIIMMU B MHUKPOMHUDE,
OOBSICHATH MPUYMHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTb HMX CBOMCTB OT
COCTaBa U CTPOCHUS, a TAKXKe 3aBUCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETeHHE ONbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA00PATOPHOTO 00OPYIOBAHMS U TPUOOPOB;

* (QopmupoBaHUE MPENCTABICHUM O 3HAYCHHH XWMUYECKOW HAYKH U PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX IMpOOJeM, B TOM YHCIE B TMPEIOTBpAIICHUU
TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPa U AJaNITAMU YU4eOHOI0 MaTepHaJIa 0 XUMUH

OOyueHue y4yeOHOMY NIpeaMeTy «XUMHUsS» HEOOXOIUMO CTPOUTh Ha CO3JaHHUU
ONTUMAJIBHBIX YCIOBUH Ui YCBOSHHUS MPOTPAMMHOTO MaTepuajia OOYyJaroIIUMHUCS C
3I1P. bonbiioe BHUMaHHWE JOJDKHO OBITH YAEJIEHO OTOOpPY y4eOHOro marepuaia B
COOTBETCTBUH C MPUHIIUTIOM JOCTYITHOCTH MPH COXPAHEHUU OOIIETO Oa30BOTO YPOBHHI.
OH 10KEH MO CoJIePKaHUIO0 U 00BEeMY OBbITh aIalTUPOBAHHBIM JIsl 00yuaroruxcs ¢ 311P
B COOTBETCTBUU C X 0COOBIMU 00pa30BaTeIbHBIMU MOTpeOHOCTSIMU. ClieryeT 00JIerynTh
oBiafiecHe MarepuasioM oOyuatomumucs ¢ 3IIP mocpeactBoM ero JeTanbHOrO
OOBSICHEHUSI C CHCTEMaTHYECKHMM IOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKON B
NPUMEHEHUU 3HAHWM C HMCIOJIb30BAaHUEM MPUEMOB AJITOPUTMHU3ALMU U BU3YATbHBIX
orop, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uisi MOJHOLEHHOTO YCBOGHHS Y4EOHOrO Marepuajia UMEeT
OTIOpa Ha MEXIIPEAMETHBIE CBSI3U BOIMPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «®Puzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAWH M TOT >K€ Y4YEOHBIH Marepwal C pas3HbIX TOYEK 3PEHHUS,
MEXTPEAMETHBIE CBS3M CIOCOOCTBYIOT €T0 Jy4IIeMy OCMBICICHHIO, O0Jiee TPOIHOMY
3aKPETUICHUIO TIOJTYYCHHBIX 3HAHUN U TPAKTUYCCKUX YMECHHM.

[Tpu mOATOTOBKE K YpOKaM y4YUTENb AOKEH MPEayCMOTpPETh (pOpMHUpOBaHUE y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IUIAHUPOBAaTh NPEJACTOALIYI0 pPabOTy, OCYUIECTBIATH CAMOKOHTpoib. Heobxoaumo
MOCTOSTHHO ~CJICIUTh 3a TMPaBUIBHOCTBIO pPedeBOro OGOPMIICHHS BBICKa3bIBAHUN
obOyuaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0coOEGHHOCTSAMM TMOBEACHUSM NEATENbHOCTH oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAMM CTPOXKAUIIMK KOHTPOJIb
COOJIOICHNS TIPABUII TEXHUKU OE€30MAaCHOCTH IMPH MPOBEIECHUH JTaOOpaTOpHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbie BUABI AesaTeabHOCTH o0yqaomuxcs ¢ 3IIP, 00ycJioBi1eHHBIE 0CO0BIMHI
o0pa3oBaTeJbHBIMU MOTPEOHOCTSMHU U 00eCIeYUBaIOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus MO NpeAMeTy « XUuMUsD)

Conepxxanue BUAOB JedTeslbHOCTH oOywatomuxcst ¢ 3IIP Ha ypokax xumuun
OTIpENIETSETCS] UX OCOOBIMU 00pa3oBaTeIbHBIMU MOTpPeOHOCTSIMU. [loMHUMO HIMPOKO
ucnonb3zyembix B OOII OOO obmux 115 Bcex oOydaronIuxcst BUJIOB JI€ATEIbHOCTH

CIIEAyeT YCWINTh BHUJABI JEATENIbHOCTH, CHEHU(PUUHBIE s JaHHOW KaTeropuu
oOyuarouxcs, AJi1 00eCre4eHNs: OCMBICJIEHHOI'O OCBOEHUS COJEpKaHUsl 00pa30BaHMsI
[0 TPEAMETY: YCUICHHE NPEIMETHO-IIPAKTUUECKON JEATEIBHOCTH C aKTHBHU3AIUEH
CEHCOPHBIX CUCTEM; YEPEJOBAHUE BUAOB JIEATEIBHOCTH, 3aJICHCTBYIOIIUX Pa3IyYHbIE
CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepHralla C OMOPOil Ha aJrOPUTM; IIOIIArOBOCTHY B
U3yYE€HUU MaTepHualla; HCIOIb30BaHUE JOIMOJHUTEIBHON BU3yaJbHOU OMOpHI (ILIAHBI,
oOpas3libl, CXEMBI, 111a0JI0HBI, ONTOpHbIE TabmuIlkl). 11t pa3Butus y odydarontuxcs ¢ 3[1P
YMEHHUs JAeNaTh BBIBOJBI, (OPMHUPOBAHUSATPAMOTHOTO  PEYEBOTO BBICKA3BIBAHUS
HEO0OXOIMMO HCIOJIb30BaTh OMOPHBIE ciioBa M Kiuiie. Oco0oe BHUMAaHUE CIENYET
YACIUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHaia: COCTABICHHE PUCYHOUHBIX H
BEpOANBHBIX  CXEM, COCTaBJ€HHE TaOJMI, COCTaBJI€HUE KJIacCH(PUKaAUUU C
0003HAaYEHHBIMHI OCHOBAHHUSIMU TS KJTACCU(UKAIIMHU 1 HATIOJIHEHUE UX TIPUMEpPaMH U JIp.

[IpuMepHas TemaTryecKass 1 TEPMUHOJIOTHYECKas JIeKcuka cooTBeTcTBYyeT OOII

000.

Jnst obyvaronuxcst ¢ 3[IP  cyliecTBEeHHBIMU SIBJISIIOTCST TIPUEMBI PabOTHI €
JIEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBogutcs cnenuanbHas paboTa 1O
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYyYarOUIMXCsl COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B cootrBerctBUM ¢ ®DenepaibHbIM < TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 0O0pa3oBaHMs YUEOHBIN MpeaMeT «XHUMUS» BXOJIUT B
npeaMeTHYI0 001acTh «ECTEeCTBEHHOHAYUHbIC MPEIMEThI» U SIBIACTCS 0053aTEIbHBIM
JUTSL U3YUYEHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanne ydeOHOTO mpenMera «XuMus», MpeacTtaBieHHoe B [IpumepHoi
paboueit mporpamme, cootBeTcTByeT OI'OC OOO, pazpadortano ¢ yuerom [IpumepHoit
OCHOBHOM 00pa30BaTeIHLHOM TPOTrPaMMBbI OCHOBHOT'O OOIIETO 00pa30BaHUs M0 Y4eOHOMY
npeaMery  «XuMHs», COOTBETCTBYeT IlpumepHOM amanTUpOBaHHOM OCHOBHOWU
o0pa3oBaTenpHON MpOTpaMMe OCHOBHOTO OOIIEro o0pa3oBaHus OOYyYaromIuXxcsi C
3a1EPKKOM IICUXUYECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOI'O ITPEIMETA «XWUMUS»

8 KJIACC

IlepBoHaYa/IbHbIE XUMUYECKHE MOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenoeexa:. Tenau BeliecTBa. Duznueckue
CBOMCTBA BEILECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmecu. CrocoOb! pasneneHus: cMeceid. [Ipapuita 6e30macHOro 00paIeHus ¢
BEIECTBAMH U J1a0OpaTOpHBIM OOOpynoBaHueM. [lowamue o memodax NO3HAHUA 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
snemMeHToB. OTHOCUTENBHAST aTOMHas Macca. [IpocThie U clIoKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysa. BajaeHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3AKOH
nocmosincmea cocmasa eewjecms. OTHOCUTENbHAs MOJIEKYyJIsIpHas Macca. MaccoBas
JOJIsI XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

@u3nueckue W XUMUYECKHE SBIEHUS. XHUMHUYecKas peakuud. [IpuzHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukanus XUMUYECKUX peakiui  (COeMUWHEHHUs, pa3JIoKEHUs,
3aMeIeHus, OOMeHa).

XUMHUUYECKHUM SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOW MOCYJ0H, C MpaBUIaMHU
paboThl B jabopatopuu U npuémMamMu oOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHHUEM;
M3yYeHHE U omnucaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPTraHUYECKUX BEIECTB;
HaOmoaeHue (pusnveckux (TUIaBIeHUE BOCKA, TASHUE JIbJla, PACTUPAHKE caxapa B CTYTIKE,
KUIIEHUE Y KOHJIEHCAIIMS BOJIbI) M XMMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, pasnoxenune ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMecedd (C TIOMOIIBIO MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHKUE, JUCTHILISALINA,
xpoMarorpadusi), TpOBEJACHUE OYUCTKM MOBAPECHHOW COJIM; HAOJIIOJCHHE U OMKCAHHE
pEe3yJbTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl;
CO3JIaHUE MOJIeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacraBuTe/ M HEOPraHUYECKUX BelllecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopong — 3ieMeHT W mpocToe
BemecTBO. Haxoxknenne Kuciaopoaa B pupoje, Pu3ndecKkue U XUMHUCCKHE CBOMCTRBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwiuiienHocmu. Ilpumenenue kucimopopna. [lonstue o0 okcumax.
KpyroBoport kucnopoaa B mpupoze. 0301 — aiiompontas MoOu@GuUKayus KUCI0pood.

Tennosoii 3¢ppexm xumuueckou peaxyuu, mepmoxumMuiecKue ypasHeHus, 3K30- i
SHJOTEPMUYECKUE PEAKIUU. Tonauso: yeons u meman. 3azpsazuenue 8030yxa, yCuieHue

1
3).'(601: 1 JaJie€ KYpCUBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbLHOM IUJIAHEC. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.
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NapHUK06020 3¢hghexma, paspyuienue 030H08020 COS.
Bonopon — snemMeHT U mpocroe BemecTBo. HaxokieHne Bomopoa B IPUPOJIE,
¢du3nUecKre 1 XUMUYECKUE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBUS ¢ HEMETAJIIAMH U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KomnuectBo BemectBa. Mosb. Mousipaas macca. 3akoH ABoraapo. MossipHbIit
00bEM ra3oB. PacueTsl mo xumudeckoi ¢popmyiie. PacaeTsl MaccoBOM 10IM XMMUYECKOTO
AJIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAcChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XUMUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACLIWEHHbIX PAcmeEopax.
llonsimue pacmeopumocmu eewjecme 6 6ode. Pacuer mMaccoBOW JOJM BELIECTBA B
pacTBope (IIpOLICHTHAsl KOHIEHTpauus). MaccoBas J0Jii BEIIECTBA B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tousmue 06 ocnosanusix. Pons pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyzosopom
8000bl 8 npupode. 3arpsi3HEHUE NMPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Baxmneiimme  kmaccel  Heopranwueckux — coenuHenuid.  Kiaccudukarms
HEOpraHW4eckux coeauHeHud. OKCUIbl: cocTaB, KiaaccuduKamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yernepooa (I1) u
oxcuoa asoma (Il)), nomenxnamypa. I[lonyuenue u XUMHYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBie ¢ BOAOM, KucioTamu, menodamu). OcHoBanusi. Krnaccudukamms
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHWs. HomeHKiarypa OCHOBaHMM.
du3MUecKue M XUMHYECKHE CBOMCTBA OCHOBAHUU (B3aMMOJCUCTBHE C OKCHIAMHU
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyyenue ocHosanuil.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUIaMH, OCHOBHBIMHU OKCHJAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHOW U CEPHOM KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTU
metaioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJeH, cnocoowbl noiyuenus,
B3aMMOJICHCTBHUE COJIEN C METANIAMH, KUCIIOTAMHU, LIEJI0YaMH U COJIIMH, IPUMEHEHHUE.

[Tonsitue 00 ampoOTEpHBIX TUAPOKCHAAX (HA MpPUMEpPE MHUHKA U AIOMUHUSA):
Xumuyeckue ceoticmea (83aumooelicmeaue ¢ KUCIOMAMU U Weaodamu, paiodcerue npu
Hazcpesanuu) u noaydenue.

['eHeTnueckass CBsSI3b MEXKIY KJacCaMd  HEOPTraHMYECKHUX  COCIMHECHMM.
['eneTnueckue psapl.

XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OIpe/ieNIeHEe COAEpKaHus KUCI0pOoaa
B BO3/yX€; MOJyYEHHE U U3yUYEHHE CBOMCTB KUCIOPOAA; HaOMIOAECHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BOZHHUKHOBEHHUS U MPEKpalIeHusi ropeHus (rmoxapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
HCCIIeIOBaHHE OCOOCHHOCTEH PACTBOPEHMS BELIECTB C PA3IMYHON PacTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICUCTBUE BOJbI C METAIUIAMU (HATPUEM M KaJIbleM) (BO3MOKHO UCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); OIpPEJEICHUE pPACTBOPOB KHUCIOT M IIEJOYEd C MOMOIBIO
WHAMKATOPOB; UCCIEA0BaHNE 00Pa3ll0B HEOPTraHUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB;



HaOJIOJICHUE W3MEHEHUS OKPACKM HHIMKATOPOB B PAacTBOpax KHUCIOT M IIEJIOYEH;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUN HEUTPAIM3alMK; II0Jy4eHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHUE OJTHOTO METAJIA IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «Baxnenime Kiraccel HEOPraHMYECKUX COCTNHEHUN.

Iepuoanuecknii 3akoH u [lepuoaunveckas cucrema

xumuyeckux 1eMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB. XMMUYeCKas

cBsi3b. OKHMCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMETbHBIE METaJIIbl, FAJOT€HbI, UHEPTHHIE
rasbl). D1emeHmsl, Komopbwle 00pazyom ampomeptovle OKCUObL U 2UOPOKCUODL.

[lepnognuecknit 3akoH. Ilepuogumueckas cucreMa XWMHYECKHX JIIEMEHTOB
. . Mengeneea. Kopotkonepuoanas u orunnonepuoonas ¢popmsl llepuogmueckoit
cucTteMbl XumMudeckux 31eMeHToB /1. 1. Menaeneesa. [lepnoas! u rpynmsl. GU3nyecKuin
CMBICJI TIOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/ia U TPYMIIbI DJIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX sifep. M3zomonsl. IneKTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. . MeHnneneeBa. XapakTEpUCTUKA XUMHYECKOTO JJIEMEHTa IO €ro
nonoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3axkoHomepHOCMU U3MEHEHUs CBOUCME IIEeMEHMO8 MAbIX NePUOO08 U 2lIAGHbIX
noO2pynn, 8 3A6UCUMOCMU OM AMOMHO20 (Nopsa0K08020) Homepa 3HauyeHue
llepuoouueckoeo 3axona u Illepuoouueckoti cucmemvl XUMUYECKUX INEMEHMO8 OJisl
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuéHulii u epaxicoanuH.

Xumuueckass cBsizb. KoBaneHTHass (MOJspHAsT W HEMOJSpHAsi)  CBS3b.
InexmpoompuyamenbHOCms AmoMOo8 XUMUyeckux s1emenmos. VIonHas CBs3b.

Crenenp okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecce
OKHCJICHUS] U BOCCTAHOBJICHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCHEPUMEHT: H3y4yeHHue oOpa3loB BELIECTB METALIOB H
HEMETaJJIOB; B3aUMOJICUCTBHE THAPOKCHUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIETIOYEH;
MIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHMUS ).

MesxknpeaMeTHbIe CBSA3U

Peanuzaumss MeXNpeaIMETHBIX CBSI3€d INpU H3YYEHUHM XUMHUM B 8§ Kjacce
OCYILIECTBIISIETCS Uepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHSTUH, SBISIOIIMXCS CHUCTEMHBIMH JUI OTACJIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalW3, CHUHTE3, KiIaccu(uKalusi, TMepUOJUYHOCTh, HAOMIOJCHUE, 3KCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIMI, U30TOIBI,
paZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUW 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BEILECTBA, a3, (PU3MUECKUE BEIMUYMHBI, €IUHULBI U3MEPEHNS,
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KOCMOC, TTaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: goTocunTes, ApIxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TTOPOIBI, TOJIE3HBIE
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeuecTBo M XUMHYeCKasi peaKus

[lepnomnuecknit 3akoH. llepuommueckas cucreMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHEM JJIEMEHTOB B [lepronnueckon cucremMe U CTpPOCHUEM HX
aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3W. THIBI KPUCTAUIMYECKHUX
pPElETOK, 3a6UCUMOCIb CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCS K Pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy yUYacCTBYIOIIMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(P(PEKTy, MO0 U3MEHEHHIO
CTENEHEH OKHUCICHHUS XUMUYECKUX DIEMEHTOB, IO 00pamumMocmu, no y4acmuro
Kamanuzamopa). IK30- U SHIAOTEPMHUUYECKHUE pEeaKIUU. Tepmoxumuieckue ypasHeHusl.

Ilonsamue o cxopocmu xumuueckou peaxyuu. Illonamue o6 obpamumvix u
Heoopamumvlx Xumuyeckux peaxyusx. Illonamue o0 20MO2EHHbIX U 2emepOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. CmewerHue Xumuiecko20 pasHoBecuUs.
Daxkmopwl, éruAOWUE HA CKOPOCMb XUMUYECKOU peaKyuu U noaoiCeHue Xumuieckozo
PpasHogecus.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONIUTHUECKOW NUCCOUMALMU. DJIEKTPOIUTHYECKAs JUCCOLIMALIMS.
DNEKTPOIUTHI U HEINEKTPOIUThl. KaTHoHbl, aHnOHBI. Mexanuzm ouccoyuayuu eeujecms
C pa3IuyHbIMU BUOamMu Xumuyeckot cesazu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHoro ooMeHa. YcCioBHsI IPOTEKaHUS peaklUid HOHHOTO OOMEHa 10
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM M COJIe B CBeTe IMPEACTABICHUN 00 H3JIEKTPOIUTHYECKOU
nucconmannn. Cpena pactBopa. KadecTBeHHbIE peakiMM Ha KaTHOHbI UM AHUOHBI:
XJopua-, OpoMun-, woauA-, cyiabdar-, KapOoHaT-, CcuIMKaT-, (ocdar- aHUOHBI;
T'HPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHUsI, KAJIbIHS, aTFOMUHUS, xKene3a (2+) u (3+),
Mequ (2+), nMHKa, IPUCYTCTBYIOIIME B BOJHBIX pACTBOpaXx.

XWMUYECKUM DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPHUCTAJUIMYECKUX
PEIIETOK HEOPTAaHMYECKUX BEUIECTB — METAJIOB M HEMETa/UIoB (rpadura u anmasa),
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CIIOKHBIX BEIIECTB (XJOpHIA HATPUs); HCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH
XMMHAYECKOW PEaKIMM OT BO3JICHCTBHS pa3iMuYHBIX (HAaKTOPOB; HCCIICIOBAHUE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMN KUCIIOT, IIEI04Yel U
cojeii  (BO3MOXKHO HCIOJB30BAaHHWE BHUIACOMATCPHAIIOB); IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKA TMPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHuUe
0cajka, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid (FOpeHHe, PpEeaKIHH Pa3JIoKCHU,
COCIIMHECHHMS); PACIIO3HABAHWE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KadeCTBEHHBIX
peakIuii Ha HOHBI; PeIICHUE SKCIICPUMEHTATBHBIX 3a]1ad.

Hemertanbl U X coeJUHEHUSA

O6mast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHre u Gpu3nuecKkue CBOMCTBA MPOCTHIX BELIECTB
— rajJjoreHoB. XMMUYECKHEe CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJIOM, wenoyamu). Xiopoogopond. ComnsHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, nojyyeHue, TpUMEHEHUE. [lelicmeue xnopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IPUPOJE.

O6mast xapakrepuctuka d371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHUCJIOPOJA U CEPbl. XapaKTEPHbIE CTETIEHU OKUCIICHHUS.

Crpoenre u (¢U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnorponHble MoauM(UKAUMK KHUCIOpoAa M Cepbl. XHUMHYECKHE CBOWCTBA CEphI
(B3aMMOJEHUCTBUE C Hememallamu — BOJAOPOJIOM UM KHUCIOPOJOM, METalIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHYEeCKue cBoicTBa (00mue u crnenuduyeckue). Coam CEepHOUW KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cynbdar-uoH. CepHUCTas KucioTa. Xumuyeckue peaxkyui,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CNOCcoba NONYYEHUS CEPHOU  KUCTIOMBbL.
Haxoxnenue cepsl u €€ coenuHenui B ipupoze. [Ipumenenue cepsl U €€ COCIUHEHUN B
ObITYy W B NPOMBIINUIICHHOCTH. Xumuueckoe 3azcps3HeHUe OKpydcarowel cpeovl
COCOUHEHUAMU Cepbl (KUCIOMHbLE 00HCOU, 3A2PA3HEHUe 8030YXA U 8000EMO8), CnoCcoObl
€20 npeodomapaeHusl.

OO61ast xapakTepucThKa 3J1eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS AaTOMOB
azora u pocdopa, xapakTepHbIC CTCTICHN OKUCIICHUS.

A30T, pacmnpocTpaHeHHEe B TIpupojie, (puznueckue W XUMHUUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C MeETaJIaMd M HEMEeTaUlaMH - KHCIOPOAOM U BOJOPOJIOM).
Kpyrosopotr azora B mnpupome. AMMmuak: (uznueckue M XHUMHYECKHE CBOWCTBA
(oKkuCIeHre, OCHOBHbIE CBOMCTBA BOJIHOTO PAacTBOpA), notyueHue u npumenenue. Conu
aMMOHWUSI: COCTaB, (M3MUECKUE M XUMHYECKHUE CBOMCTRA (pa3ioKeHUE, B3AMMOICHCTBHE
co ulesoyaMu), npuMmeHeHue. KauecTBeHHasi peakius Ha MOHBI aMMOHHUS. A30THas
KHCJIOTa, €€ (QU3NYeCKne W XUMUYECKHE CBOMCTBa (00mue u crenuduieckue),
nonyuenue. Hutpartsl (pasnoxenue). A3oTucras kuciiora. Mcnosnp30BaHME HUTPATOB U
CoJiel aMMOHHUSI B KaueCTBE MHUHEPANBHBIX yHoOpeHuil. Xumuueckoe 3acpsaznenue
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OKpYHCaroweri cpeovl CoOeOUHEHUIMU a30Mma (KUCIOMHble 00HCOU, 3a2psa3HeHle 8030)Xa,
NnouBblL U B000EMOB).

dochop, arromponnvie moouguxayuu gocgopa, buzMUIECKUEe U XUMHUCCKHUE
CBOMCTBa (B3aUMOJEUCTBHE C METaUIaMU, HEMETAUIaMH, KOHYEHMPUPOBAHHbIMU
azomnoti u ceprou kuciomamu). Oxcun dochopa (V), oprodochopHas kucmora:
¢usznyeckue W XUMHUYECKHE CBOWCTBa, noayueHue. Illonamue o MumepanibHuIX
yoobpenusax: Humpamol u Gocghamol. Ilonamue o kKomniexcuvix yoobpenusx. OOmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHHUs. BajleHTHOCTh M XapaKTepHbIE CTENEHM OKHUCIICHHs aTOMOB Yrjiepoja u
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapaKTepHbIe CTETICHH OKUCIICHUS.

VYraepon, amiorponHele Moaudukamuu (rpadur, anMmas), Quznyueckue u
XUMUYECKHE CBOMCTBA MTPOCTHIX BEHIECTB (B3aUMOICHCTBUE C METAJJIAMHU, HEMETAJIIIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancopbuusi. Kpyrosopor
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MOJlyueHWe ¥ TPUMEHEHHEe, [EHCTBUE Ha OpPraHu3M 4YelOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
Kaumama, naprHuxosvli aggexm. YTonpHas KuciaoTa v €€ coiu, uxX (pusnueckue u
XUMHYECKHUE CBONCTBA, noyuerue u npumernenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIIIICHHOCTH M CETHCKOM
XO35UCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPTaHUYECKUX
COEMHEHUH yriepoja (Ha IpuMepe MeTaHa, ITUJIEHA, 3TaHOJa, YKCYCHON KUCIIOTBI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaX, OCNKaX, yIiIeBOAaX — U UX POJIHM B KU3HU
yenoBeka. MamepuanbHoe eOuHCME0 Op2aHUYecKux U HeOpeaHuiecKux coeOuHeHu.

Kpemnuii, ero ¢usuyeckue M XUMHYECKHE CBOHCTBa (Ha TpuUMepe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KkpemHus 8 npupooe. Obwue npedcmasienusi 06 oxcuoe kpemuusa(lV) u kpemuuesoi
kucnrome. Cunuxkamol, pusuyeckue u Xumuieckue ceoUcmed, noayueHue U npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MEOUYUHCKOL, IJIeKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamuka, CMeKI0, yemeHm, OemoH,
arcenezobemon. Ilpobremovl 6€30naCHO20 UCTIONL30BAHUSL CIPOUMENbHBIX MAMEPUAIO8 8
NOBCEOHEGHOU HCUZHU.

XUMHYECKUN DKCIIEPUMEHT: H3y4YeHHEe OOpas3IoB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS;, OMBITHI, OTpaxkaromue Qundeckue u
XUMUYECKME CBOWCTBA TajJOTEHOB U WX COCAMHEHHH (BO3MOXXHO HCIIOIh30BaHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHME C O00pa3lamMu  XJOPUAOB  (TaJIOTCHHIIOB);
O3HAaKOMJIEHHE C oOpasliaMu cepbl U €€ COCNMHECHHSIMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB); HAOMIOIEHHE Mpolecca OOyrJiMBaHUS caxapa IMoj JACHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3yUYEHUE XMMUUYECKUX CBOWCTB pa30aBlIEHHOMN
CEpPHOM KUCIIOTHI, MPOBEJCHUE KAaUECTBEHHOM peakiuy Ha Cyib(paT-uoH U HabJ0IeHHe
npu3HaKka e€ MpoTeKaHus; 03HaKOMJIEHHE ¢ (PU3MYECKMMHU CBOMCTBaMU a30Ta, ¢hocdopa
U UX COeAMHEHUH (BO3MOKHO UCIIOJIb30BAaHUE BUEOMATEPUAIIOB), 00pa3iaMu a30THBIX
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1 (pochopHBIX yA0OpEeHUI; NOTyYeHNE aMMUaKa U U3y4YE€HUE €Tr0 CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHA U (pochaT-MOH M M3yyeHUE MPU3HAKOB HUX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO MCHOJIB30BAaHUE BUIECOMATEPHAIIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpaura; O3HAKOMJIEHHE C IPOLECCOM aaCcOpOLUU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM MW YCTPOMCTBOM MPOTHMBOra3a; IIOJIYyYCHHE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelme HeMeTaJuIbl U UX COCIUHEHUSD.

MeTaJsibl U UX COCTUHEHUS

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHus: aToMoB. CTpO€HHME METAUIOB. MeTaminueckas CBSI3b W METaJUIMYecKas
KpUCTAJNIMYECKAs] PpEIIETKA. OJNEKTPOXMMHUYECKUN PSAI HANPSHKEHUA METaJUIoB.
duznueckre U XUMUYECKHME CBOMCTBA METAUIOB (B3aMMOJEHCTBHUE C KUCIOPOIOM,
BOJION, kucioTamu). Obwue cnocodwl nonyueHus memannos. llonamue o kopposuu
Memainios, OCHOBHble Cnocobbl 3awumel ux om kopposzuu. Cniagvl (cmanv, uYyeyH,
OpantioMunuil, OpoH3a) u ux npumMeHeHue 8 Ovimy U NPOMbIULIEHHOCTU.

[Ilenounsie MeTaiuibl: noJioxkeHue B llepuoguueckodl cHUCTEME XMMHUYECKUX
anemeHToB /1. . MenaeneeBa; ctpoenue aroMoB. Haxoxnenue B mpupone. Puznueckue
Y XMMHUUYECKHE CBOMCTBA (Ha nmpuMepe HaTpusl U Kayusi). OKCUIBI U TUJIPOKCUJIBI HATPUS
u kanud. [[puMeHeHre menoYHbIX METAVIOB U UX COCMHEHUMN.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIWI: ITOJI0KEHKE B [lepnoanueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAX0XKICHUE
B npupoje. OU3nuecKkne U XUMUYECKHME CBOMCTBA MarHus M Kaublusd. Baxnenmwue
COCAMHEHUs Kaiblusg (OKCHI, TUIPOKCHI, COIM). JKécmrxocmb 6006l u cnocobvl eé
YCMPAaHeHUs.

AmomuHuii: nonoxkenne B llepronnueckoil cucreMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHHME aToOMa; HAaxXOXJIeHUE B mnpupoae. dDusnueckue u
XUMUYECKHNE CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA W THAPOKCHIA
AITFOMUHUSL.

Keneszo: mnonoxenue B llepuomuueckord cuCTEME XHUMHUYECKHUX DJIEMEHTOB
. W. Mengeneesa; CTpOECHHME aToMa; HaXOXJIeHUE B mnpupone. Duszndeckue u
XUMHUUYECKHEe CBOMCTBA jkKeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMH).
Oxcupel, ruapokcubl U conu xkeneza(ll) u sxenesa(Ill): cocras, cBoCTBa U noyueHue.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJIOB M CIJIABOB, X
(bu3UYECKUMHU CBOMCTBAMHU;, M3Y4YEHHE PE3YyJbTaTOB KOPPO3UH METALIOB (BO3MOYKHO
WCIIOJIh30BAaHNE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIa KAIBITUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOM BOJbI; MpOLIECCA TOPEHUS Kele3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
Kanplus, amoMmuHms, nuHKa, skenesa(ll) m sxemeza(Ill), memu(Il)); wHabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUS IJIJAaMEHM HMOHAMU HATpUs, Kajdusd W KaJblUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «BaxueiIme MeTaIbl U UX COSTUHCHUS.

Xumusa u okpysycarowasn cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JHCU3HU  yenoseka. Xumus u 300posve. bezonacmoe ucnonvsoéanue eewecms u
Xumuyeckux peakyuti 6 Owvimy. Illepsas nomowp nNpu  XUMUYECKUX 0HCO2aX
u ompasnenusx. OcHOBbl IKOI02UUECKOU 2epamomuocmu. Xumuueckoe 3azpsazHeHue
OKpyHcaloweli cpedwvl (npedenvras donycmumas koHyeumpayus eewecme — I1J/[K). Ponw
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPOoOieM.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oivb, NPUupooOHwlll 2a3, Hegmyb),
NPOOYKMbL UX nepepabomKu, ux poib 8 66imy U NPOMbIUIEHHOCTIU.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnns, NOAUMEPHbIE MAMEPUATBL).

MesknpeaMeTHbIe CBSA3U

Peanuszamnus MeXIpeIMETHBIX CBsA3€M IpU H3ydyeHUH XuUMuUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHSTHH, SIBISIFOIIUXCS CHUCTEMHBIMU ISl OTICNBHBIX TMPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MIOHATHUS: HAYYHBIH (DaKT, THTIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KiIacCu(uKalusi, TepUOJAUYHOCTh, HAOIIOJCHNE, OSKCIIEPUMEHT,
MOJICTTUPOBAaHUE, MU3MEPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN A((EKT, TEeXHOIOTHs,
MaTepHabI.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, UOH, HYKJIHJ, HU30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, AJNEKTPUUYECKUHN 3apsiji, TPOBOJAHUKH, MOJIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas peIETKa, CIIaBbl, (U3NYECKUE
BEJIMYMHBI, €AMHULIBI HU3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
ConHue.

buonorus: ¢otocuntes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yI00peHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJE3HBIE
MCKOTIaeMBbI€, TOTUIUBO, BOJHBIE PECYPCHI.

IIpumepHbIe TEMBI IPAKTHYECKHUX PaldoT:

1. JlaGopatopHoe oOOpyaOBaHHWE U TpUeMbl oOpaieHuss ¢ HuMm. llpaBuia
6e30macHoil paboThl B XUMUYECKOH J1a00paTOpUH.

2. OuncTKa 3arpsiI3HEHHON IOBAPEHHOW COJIH.

3. [Ipu3Haku NpoTeKaHUsI XUMHUECKUX PEaKIUil.

4. TlonyyeHue KACI0pOAa U U3YUEHHUE €ro CBOMCTB.

5. [onyyeHnue BOIOPOIa M U3yUYEHHUE €TI0 CBOICTB.
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6. IlpuroroBneHue pacTBOPOB C OMPEIECICHHON MacCOBOM J0JE€H pacTBOPEHHOTO
BELICCTBA.

7. Pemenue »sKcrepUMEHTANbHBIX 3a7a4 10 Teme «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu nosHoro ooMeHa.

9. KauecTBeHHbBIE peaKIMK HAa HOHBI B PaCTBOPE.

10. [TonmydyeHrne aMMHuaKa U U3y4€HHUE €r0 CBONCTB.

11. Tlomy4yeHue yriaeKkucaoro ra3a i U3y4eHue ero CBOMCTB.

12. Pemenue skcniepuMeHTaIbHBIX 3a1a4 o Teme «Hemetamnst [V — VII rpynm u
UX COCIUHEHUN.

13. Pemienne skcriepuMEeHTaIbHBIX 3a4a4 10 TeMe «MeTaTbl U UX COSAMHEHUS.

[Ipy mpoBeneHMM NPAKTUYECKOM pPaOOThl KaXKIblii €€ JTal BbBIIOJHAETCS

oOyuaromumucst ¢ 3IIP Bmecte ¢ yuuteneM u moj ero pykooactBoM. Ha mocke
00s13aTE€IbHO BBIBEIIMBAIOTCS IpaBUjia TEXHUKH O€30IacHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BUIY paboOThl, JaeTcs MpaBWiIbHAs 3aluch (QOPMYJ U YKa3bIBAE€TCS LIEIb
npoBeeHus pabotel. [Ipu HE0OX0IMMOCTH aeTCsl BU3yallbHbIN aIrOPUTM BBIIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOI'O pe3yJIbTara.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIBI IO XUMUH

JUis opraHu3aluu TPOBEPKH, Y4YeTa M KOHTPOJS 3HAHUN OOydaroluxcs I0
OpeaMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITENIbHBIE PAOOTHI, 3a4YETHI,
OpakTHYecKue padoThl, TecTupoBaHue. OJIHUM M3 METOJOB KOHTPOJS PE3YJIbTAaTOB
oOyuenusi obOywatomuxcs ¢ 3I[IP sBasercs MmeTon mMONMBApUATUBHOTO 3KCIpPECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMHU. Ero OTIIMYUTENBHBIMH YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAMBUAYAJIW3allUM  3HAHWI,
CPaBHUTEIBHO MaJIbI€ 3aTPAThl BPEMEHU U TPYy/Aa HA MPOBEPKY OTBETOB 00YYAIOLIUXCS.

Jns obyuaromuxca ¢ 3[IP Bo3M0XHO H3MeHeHue (OpMYyITMPOBKU 3aJaHUI Ha
«TIOIIArOBYIO», aJanTalys IPEeAJaraéMoro o0y4arouieMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) Marepuayia: HCIOJb30BAHUE YCTHBIX U IMHCbMEHHBIX HWHCTPYKLHM,
YOPOUIEHUE IJIUHHBIX CIOKHBIX (HOPMYIUPOBOK MHCTPYKLMM, pPEelIeHHEe C OMOpoil Ha
JITOPUTM, 00pa3ell, UCIIOJIb30BaHUE CIIPABOYHON UHPOPMALIH.

KouTposabHbie padoThl 10 TEMaM

B paboueii nmporpamMmme npeaycMOTpeHO 9 KOHTPOJIbHBIX PadoT:

Konmponvnas paboma Ne 1. IlepBoHauyanbHbIE XHMHYCCKHE TITOHSTHSL.
XVUMHUYECKHE PJIEMEHTHI. XUMUUYECKHe (POPMYJIIbI U ypaBHECHUS.

Konmponvnaa paboma Ne 2. Ilepuoandeckasi cucreMa XUMUYECKUX AJIEMEHTOB
J.1. Menneneea. CTpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponvnas paboma Ne 4. Kucnopona. Oxcunsl. ['openue. Bogopoa. Kucnotsr.
Comu.

16



Kommponvnasa paboma Ne 5. O600uieHre CBEICHUM O BaKHEUIMX Kiaccax
HEOPTraHUYECKUX COCTUHEHUN.

Koumponvnas paboma Ne 6. DnexTpoauTHYeCKas AUCCOLUAIIHSI.

Konmponvnasa paboma Ne 1. Hemetaiebl.

Konmponvnas paboma Ne 8. Metaisl.

Koumponvnasa paboma Ne 9. UtoroBast paboTa 3a Kypc HEOpraHU4eCKOH XUMUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUEBHOI'O ITPEIMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUMA

B nenom pesynbrarel ocBoeHus oOywarouumucs c¢ 3IIP yueOGHOro mpeamera
«XUMHSD» AODKHBI COBMANATh C pe3yjbTaTaMH NMPUMEPHON pabouell mporpaMMel
OCHOBHOT0 00111eT0 00pa3zoBanus. Hanbosnee 3HaUMMbIMU SBISIFOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JMYHOTO ONBITA, HAOTIOACHWA 3a XUMHUYECKUMHU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAWBHIYAIBHOTO W KOJJIEKTUBHOTO O€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMUYECKIMH BEIIECTBAMHU U COSAMHEHUSIMU;

IpaKTHUeCKoe n3ydeHue npodeccuid U Tpyaa pa3aIudHOTrO pojaa, B TOM YKCIEe Ha
OCHOBE TMPUMEHEHMsI HU3y4aeMOIo IMpeIMETHOro 3HaHus (Hampumep, JJ1abOpaHT
XUMHUYECKOTO aHaIHN3a);

yBaXXEHUE K TPYAY U pe3yjIbTaTaM TPYA0BOU ACSITEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHIO JajbHEWIIed WHIMBUIYaIbHOU
TPaeKTOPUH O0Opa3oBaHWs HA OCHOBE OPHEHTUPOBKM B MHpe Tmpodeccuii u
npodecCHOHANBHBIX MPEANOYTEHUH, YBAXKUTEITLHOTO OTHOLICHHS K TPYLY;

OCO3HAHHUE CBOETO TIOBEJICHUS C TOUKH 3PEHUS OMACHOCTH MIIH 0€30MacHOCTH IS
ce0s WK JUIsl OKPYKaroUuX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
MIPAKTUYECKOM JCSITEIbHOCTH B )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHUE TIOCIEACTBUA W HENpPUATHE BPEAHBIX TPUBBIUEK (YMOTPEOICHUS
QJIKOTOJIs, HApKOTUKOB, KypeHHs) W HHBIX GopM Bpeaa il (PU3UYECKOTO U
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHS 3HAHUH B aKTYaJIbHYIO CUTYaIIHIO, BOCIIOIHATH ACPUIUT WH(DOPMAIINH;

TOTOBHOCTh OTOMPATh M UCIOIB30BATh HYKHYI0 HH(POPMAIIUIO B COOTBETCTBHH C
KOHTEKCTOM XU3HEHHOW CUTYallnH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynugepcaibHoIMU Y4eOHbIMU NOZHABAM EIbHBIMU 0CUCHBUAMU

BBISIBJISTH IPHYHMHBI U CJICICTBUS IMIPOCTHIX XUMUUYSCKHUX SIBIICHHIA;

OCYIIECTBIISATH CPAaBHEHUE, KIACCU(DUKAINIO XUMUYECKUX BEIIECTB 10 3aIaHHBIM
OCHOBAHUSIM U KPUTEPHUSM JIJI YKa3aHHBIX JIOTHYECKHUX OTepalnii;

CTPOUTH JIOTHYECKOE CYXKJICHHE MOCTIe MPEIBAPUTEIHLHOTO aHaK3a, BKIIOYaoIIee
YCTaHOBJIEHUE MPUUYNHHO-CIICJICTBEHHBIX CBSI3EH;

BBISIBIIATH  ACPUIIMTHI WMH(OpMalMU, MaHHBIX, HEOOXOJMMBIX JJISi PEIICHUS
IIOCTaBJICHHOM 3aJ1a4H;
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npeo0pa3oBbIBaTh MH(OPMAIMIO U3 OJTHOTO BHUJA B JIpyroil (TaOiauIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHATH U MPE0OPa30BHIBATh 3HAKW M CHMBOJIBI, MOJICTTH U CXEMBI
JUTS pelIeHHs] YIEOHBIX U MTO3HABATENIbHBIX 33a4 C TTOMOIIBIO MEarora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXK Ty COOO0M;

C TOMOILBIO TeAarora WIH CaMOCTOSITENbHO (OPMYIHpPOBaTH O0OOLIECHUS U
BBIBO/IbI IO pe3yJIbTaTaM MPOBEAECHHOTO HAOIOICHUS, OIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUUYECKUX TMPOLECCOB H HX
MOCJIC/ICTBUS;

WCKaTh WIM OTOMpAaTh MHQPOPMAIUIO WU JIaHHBIE U3 HUCTOYHUKOB C YYETOM
MpEeI0KEHHOM y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnadenue yHu6epcaIbHoIMu y4eOHBIMU KOMMYHUKAMUGHHIMU OCUCMEUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, T0roBapuBaThCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MAaTE€pUANIOB JJIsl BBICTYIUICHUS TEpe
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYJAHMYECTBO W COBMECTHYIO JESTEIBHOCTHh C
YUUTENIEM M CBEPCTHUKAMU; pa0OTaTh MHIUBHUAYAIbHO W B TPYIINE: HaXOAUTh 0OIIee
perieHrue U paspemarb KOH(IMKTHI Ha OCHOBE COIJIACOBAHMS TMO3UIMK U yuyeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaNBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTH K MPEIOCTABJIICHUIO OTYETa TIEPe1 TPYMIIOi.

Osnadenue ynusepcanvbHoIMuUu YueOHbIMU PEYIAMUBGHBIMU OCUCBUAMU:

oOHapyxuBaTh U (HOpMyIHpPOBaTh Yy4yeOHYIO MpPOOJIEMy, ONPENENATh IeJb
y4eOHOM eI TEeIbHOCTH;

BJIaJICTh OCHOBAaMHU CaMOKOHTPOJISI, CAaMOOLICHKH, TMPUHATUS pEHICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpA B YUEOHOM U MO3HABATEILHOMN JAEATEIbHOCTH;

COOTHOCUTHh CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yJibTaTaMHu, OCYIIECTBISAThH
KOHTPOJb CBOEHM JEATENbHOCTA B MPOLECCE AOCTHKEHUS pe3yJbTara, ONPENeIATh
CIOCOOBI ICUCTBUI B paMKaX MPEIOKEHHBIX YCIOBHUI U TpeOOBaHMIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEH;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpejJiarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH pEIICHUU Y4eOHOM
3a/1a4H;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ynbTar
JeSTETLHOCTH, OMPENEATh TMO3UTHUBHBIE W3MEHEHUS W HampaBJICHUs, TpeOyromme
JaynbHenIe paboThl;

OCO3HAaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, EM0 MHEHHIO.
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IHPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeamMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHUMEpPHON paboyell NporpaMMoil, BBIACISIOT: HAy4YHbIC
3HAaHUSA, YMEHUS U CIocoObl JEHCTBUH, crenupuyeckue A y4eOHOro mnpeamera
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJIyYEHHWIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIMSIX:

® IIPEJICTABICHHE O 3aKOHOMEPHOCTAX M TO3HABAEMOCTHU SIBJICHUN MPUPOJIBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOLIEH KyJIbTYphl U MPAKTUUYECKOM

JESITEIIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; IOHUMAHUE MECTA

XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJCHUE OCHOBaMU ITOHSATUIHOTIO alapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPraHWYECKUX BEIIECTB, YPABHEHUH XHMHUYECKHX

peakiuii (C Omopod Ha aJrOpUTM YYEOHBIX JCHCTBHII); BJIaJICHME OCHOBAMH

xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHHs] y4eOHO-TIO3HABATEIbHBIX 33Ja4 C IMOMOIIBI YUMTEIN; YMEHUE

UCIIOJIb30BaTh MOJENIU I OOBSICHEHHS] CTPOCHHUS AaTOMOB M MOJIEKYJd IO

QITOPUTMY C OTIOPOM HA ONPEIETEHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHWMHUYECKMX 3HAHUM [UISl YCTAaHOBJICHHMSI B3aUMOCBS3EM

MEXIYy M3YYEHHBIM MaTEpHUAIOM W NPU IMOJTYYEHUU HOBBIX 3HAHMI, a TAKXKE B

IPOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHud W MpU paboTe C HCTOYHUKAMHU

XUMHYECKON HHPOpMAIH, KOTOpasi BKIIIOYAET:

BOKHEUIINE XUMUYECKHE NOHATHS: XMMUYECKHH JJIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAsg W MOJIEKYJIIpHAs MaccChl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, OKCHUJ, KHUCIO0Ta, OCHOBAHHUE, COJIb (CpemHsis),
XUMUYECKash peaklus, pPEeaKkUud COCAUHEHUS, peakUud pas3lIoKeHUs, peaKuuu
3aMEIlIeHMs], peaKuu 0OMeHa, TeroBOM 3(PEKT peakiuu, 3K30- U SHIOTEPMUUYECKHE
peakuuM, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH, MacCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpAaLMsl BEIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CIION aTtoMma, aroMHas opOuTalb, pajlyC aroma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBSA3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKAs peleTKa (aToMHasd,
VMOHHAs, METaJuIMYecKasi, MOJIEKYJSpHasi), MOH, KaTHOH, AHHMOH, 3JIEKTPOJUT U HE
AIIEKTPOJIUT,  DJIEKTPOJUTHYECKAs]  AUCCOIMALMs, peakUdd HOHHOTO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIIMH, OKHUCIHUTEIb M  BOCCTAHOBUTEIb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIe pEaKIMU, CKOPOCTh XUMHUYECKON peaKkluu, KaTaau3aTop, MNpeaeiabHO
nonyctumast konueHnTpauus (IT1K), koppo3ust meTaiios, CIuiaBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHs, TEOPHUsl DJIEKTPOJIUTUYECKON
JUCCOLIMAIINM, a TAK)KE MPEACTABICHHS O HAyYHBIX METOAAaX IMO3HAaHHS, B TOM YHCIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PEaKIUii;

® IIPE/ICTABICHUE O NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPULATENBHOCTB), MPOCTBIX M CIIOXHBIX BEUIECTB OT
NOJIOKEHUS 371eMeHTOB B [leproanueckoil cucteMe (B MaJbIX IEPHOAAX U TTIABHBIX
MNOATPYINAX) W BJIEKTPOHHOIO CTPOCHUSI aTOMa; YMEHHUE OOBSICHATH CBS3b
noyiokeHus:  sjemeHta B llepuoguyeckoit  cucreMe € YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, OOIIee YHCIO DJIEKTPOHOB), PACIPEICICHHUEM  JJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbLIMS;
KJIacCU(PUIIMPOBATh XMMUYECKHE DJIIEMEHThl C ONOpPOM Ha  OINpeesICHHUs
(buznyeckoro cMpiciia HUGPOBIX TAHHBIX IEPUOAUUYECKON TAOIHIIBI;

® yMEHHE KIacCU(PUIMPOBATH XUMUYECKUE AIIEMEHTBI, HEOPIrAHMYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON HA CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XUMUYECKOH CBSI3M U THII
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX PaCTBOPAX BELECTB (KUCIOT, OCHOBAHMI), OKUCIUTENb U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICUCTBUI;

® YMEHHE XapaKTepu30BaTh C ONOPOH Ha cxeMy (U3MYECKUEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOA, 030H, BOJOPOA, IpaduT, anmas, KpeEMHUH,
azot, ¢pocdop, cepa, XJIOp, HATPUA, KaJIUi, MarHUM, KAJIbITUHN, ATFOMUHUM, KEJIe30)
U CIIOXHBIX BEUIECTB, B TOM YHMCJIE MX BOJHBIX PacTBOpoB (BoAa, aMMHAK,
XJIOPOBOJOPO, CEPOBOAOPOI, OKCUABI U TUApPOKCcHABl MeTauioB [ - ITA rpymm,
amomunusi, meau (II), muuka, xeneza (II u III), oxcuner yrnepoma (II u IV),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojapHas, KpeMHHEBas KUCJIOTa MU UX COJIN);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOYKHOCTb IPOTEKAHUS XUMHUYECKUX
MPEBPAIICHU B pA3IUYHBIX YCJIOBUSX, BIUSHHUE BEHIECTB U XUMHUUYECKUX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYIKAIOIILYIO IPUPOJHYIO CPENLY;

® YMEHHME COCTaBJISATh MO O0O0pa3lly, CXeMe, aIrOpuTMy Y4YeOHBIX JIEWCTBHIA
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN), WUIIOCTPUPYIOLIUX
XUMHUYECKHE CBOWCTBA M3YUYCHHBIX KJIACCOB / TPYIIT HEOPTaHWYECKHUX BEUICCTB, a
TaK)K€ MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKIy HUMU;

® YMEHHUE BBIYUCIISTH OTHOCHUTEIBHYI) MOJEKYISIPHYIO M MOJSPHYIO MAaccChl
BEILECTB, MACCOBYIO JIOJK XMMHYECKOTO 3JEMEHTAa B COCAUHEHWH, MACCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, OOBEM Ta30B C
ornopoil Ha oOmue (OpMyJbl, YMEHHE MPOBOJIUTH pPacueThl MO YpPaBHEHHUAM
XUMUYECKUX pEaklUUid M HaxOIUTh KOJIMYECTBO BEIIECTBA, 00BEM U Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszell, aJroOpuTM YUeOHBIX
JICUCTBU;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICJIMPOBAHNE) TIPU U3YUEHUU BEIIECTB U XMMHUECKUX SIBICHUN

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U TIPEIJIOKUTH ITyTH €€ PEIICHHS C IIOMOIIBIO TTejarora; 3HaHuEe OCHOB O€30TIaCHOM

paboOThl ¢ XUMHUYECKHMH BEIIECTBAMH, XUMUYECKON TOCYA0N W Ja00paTOPHBIM

000pyI0BaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB TOJI PYKOBOACTBOM YUUTENS C 00CYKICHUEM IJIaHa

paboThI WIIM COCTaBICHUEM TaOJIUIIbI:

U3Yy4YEHHUE U ONMcaHue (PU3MUECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PU3NIECKUMH U XUMHUCCKUMU SIBJICHHUSIMU,

OTIBITHI, WJUTFOCTPUPYIOIIHE MPU3HAKU MPOTEKAHNUS XUMUICCKUX PEAKITHH;

U3y4eHHE CIIOCOOOB pa3iesieHus: CMeceil;

MOJIYYCHHUE KUCIOPO/Ia M U3yYEHUE €TI0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIyYeHHE YTIIEKUCIIOTO Ta3a U U3yYEHUE €T0 CBOWCTB;

MOJIyYeHUE aMMHUAKa U U3YUYEHUE €ro CBONCTB;

IIPUTOTOBJICHHE PACTBOPOB C OMPENIETICHHON MacCOBOM JI0JIe PacTBOPEHHOTO
BEIIIECTBA;

WCCIICIOBAHNE M ONHCAHWE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PA3TUIHBIX
KJIACCOB;

MPUMEHEHUE WHJHUKATOPOB (JlakMyca, MeTwiopamxka v ¢deHondranenHa) s
oTpeeIeHHS XapaKTepa CpPeIbl B PACTBOPaxX KUCJIOT U IICIIOYCH;

W3YYCHUE B3aUMOACHCTBHSI KHCJIOT C MeETaIaMH, OKCHIAMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTYYCHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJTHOTO METaJljIa IPYTUM U3 PacCTBOPa COJIH;

uccienoBanne aM(pOTEepHBIX CBOMCTB T'MAPOKCHUIOB ATIOMUHUS U ITMHKA,;

pelleHne  HDKCIEePUMEHTANBHBIX 3a7ad 1o Teme  «OCHOBHBIE — KJIACChI
HEOPTaHUYECKUX COCTUHEHUNY;

pEeIICHHEe  JKCIEPUMEHTAJIBHBIX  3a7a4 10 TeMe  «DJCKTPOJUTHICCKAs
TVICCOTIHALINSY,

peleHre SKCIICPUMEHTANILHBIX 3a/1a4 1Mo TeMe «BakHelIne HeMeTalIbl U UX
COCITMHEHUS,

pelIecHUe SKCIIEPUMEHTAIBHBIX 3adad Mo TeMe «BakHeWmme MeTaulbl U UX
COCITMHEHUS,

XUMHUYECKHE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE MTPU3HAKU IPOTESKAHMS PEaKITHit
MOHHOI'0 OOMEHa;

KAueCTBCHHBIC PEaKIMM Ha TMPHUCYTCTBYIOIIHME B BOJHBIX PACTBOpPaX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHEI,
TUAPOKCUJI-MOHBI, KATHOHBl aMMOHWSI, MarHus, KajbIlUs, aJlOMHUHU, Kene3a (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHUE TPEACTaBIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNbCTB, IPaUKOB U TaOJIMUII U BBISBISTH YMIIUPUUYECKUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMHU 0€30IaCHOr0 OOpallleHusl C BELECTBAMH, UCIIOJIb3YyEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWIaMU NOBEACHUS B LIENAX COEpEKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI WU MNPEIOTBPAILICHHUS HUX BPEAHOrO BO3JACHCTBUSA; NOHHUMaHHUE
3HA4YCHUS )KUPOB, OEIIKOB, YIJIEBOJOB JIUIsl OPraHU3Ma YEJIOBEKA;

® BJAJCHUE OCHOBAMM XHWMHUYECKOW TIPAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
IPAaBWJIBHO HCIIOJIb30BATh M3YYEHHBIE BEIIECTBA M MaTepHajbl (B TOM 4YHCIIE,
MUHEpAJIbHBIE YIAOOpPEHHs, METaulbl W CIUIaBbl, MPOIYKThl NepepabOTKU
IPUPOJIHBIX HICTOYHUKOB YTIJIEBOJOPOI0B (YIJIsl, IPUPOIHOTO ra3a, He()Tu) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha IPOU3BOJACTBE; YMEHHE MPUBOAUTH IMPUMEPHI
MPaBUIILHOTO MCMOJIb30BAHMS U3YUYECHHBIX BEIIECTB U MaTEPUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, POUCXOASIIMMHU B MAKPO- U MUKPOMHUPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHHUSIMU JPYTUX YUEOHBIX IPEIMETOB C MOMOLIBIO NIE1Arora;

e @peAcTaBieHHE O cdepax MNpPOPEeCCHOHANBHON MAESITENbHOCTH, CBA3aHHBIX C
XUMHEN M COBPEMEHHBIMM TEXHOJIOTMSIMU, OCHOBAaHHBIMH HA JIOCTHXKCHMSX
XUMUYECKOM HAayKH; HaJU4HMe OMNbITa pabdOThl C PA3IUYHBIMU HCTOYHUKAMH
uHpopMauu MO0 XUMHM  (HAy4YHO-TIOMyJsipHAas  JIUTepaTypa, CJIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBaTh MH(POPMALIMIO O BELIECTBAX, UX MPEBPALIECHUSAX MU MPAKTUYECKOM
PUMEHEHUU.

TpeOoBaHusi K NpeAMeTHbBIM pe3yJbTATaM OCBOCHHSI Y4eOHOro mpeaMera
«XHMH», pacnpeaeeHHbIE 10 ToAaM 00y4eHUs

Pesynbrarel mo romam GopMyIupyIOTCS MO MNPUHLMILYY J100aBIE€HUS HOBBIX
pe3yabTaToB OT roja K rojay, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJAax IO3ULMUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO ToJa
M0 YMOJIYAaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEIABITYIINX JIET).

8 KJIACC

pacKphIBaTh CMBIC OCHOBHBIX XHUMHYCCKHX TIOHATHW: aTOM, MOJIEKYJIa,
XHUMUYECKHIA 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HCOJHOPOJIHAS), BaJICHTHOCTh, OTHOCHTCIIbHAs aTOMHAs W MOJICKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBasi JOJIST XHMHUECKOTO JIEMEHTa
B COCIMHEHUHW, MOJSPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBaHWE, COJb,
dNIEKMPOOmMpPUYamenbHOCmb®,  CTeNeHb ~ OKHCICHHS,  XMMHYeCKas  peaKIus,
KJIAaCCU(PUKALMS PEaKIUi: PEaKIMN COCAMHCHHS, PEAKIUU PA3IOKCHHS, PEaKIUU
3aMEIICHHsI, PEaKIui 00OMEeHa, 9K30- U SHJIOTEPMHUUCCKUE PEAKIINH;, Menio8ot 3¢hghexm
peakyuy, SAPO aToma, SIEKTPOHHBINA CIIOW aroMma, aTOMHas OpOUTallb, PaauyC aToMa,
XMUMUYECKasi CBSI3b, MOJISIPHAS W HENOJISPHAs KOBAJICHTHAsl CBSI3b, HOHHAS CBS3b, WOH,

% 311ech 1 anee KypCHBOM 0003HAYAIOTCS TTAHUPYEMbIE PEIMETHBIC Pe3yIbTaThl, KOTOPHIE MOTYT ObITh TOTCHIHATBHO
MOCTUTHYTHI 00ydarommMcs ¢ 3[1P, HO He ABISAIOTCS 00s3aTEILHBIMH.
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KaTUOH, aHUOH, PacTBOpP, MaccoBas [0Jid BellecTBa (MPOLEHTHAs KOHUEHTpAILMs) B
pacTBopE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHATHA (cM. . 1) u
MIPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIOJI30BaTh XMMHYECKYI0 CHUMBOJIMKY JUJIi COCTAaBJIEHHS (POPMYJ BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKIIMIA, 3JIEKTPOHHOIO OanaHca;

OIPEAENATh BaJJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX; CTEIICHb
OKHUCJICHUSI DJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX C OMOPOM Ha OMpe/esieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
COeMHEHU 1o (opmyaaM; BHUJ XUMUYECKON CBS3U (KOBAJICHTHAasT W HOHHAs) B
HEOPraHUYECKUX COETUHEHUSAX;

UMETh IIPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUH, YMETh C IOMOILIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pHAJIOM U MPHU NMOJYYEHUH HOBBIX 3HAHMM, a TaKKe Npu padoTe
C HUCTOYHMKAMU XUMHUYECKOHM uH(popmanuu. OpHEHTUPOBATHCS B TMOHATUAX U
ONepupoBaTh UMHU Ha 0A30BOM YpOBHE, IPUMEHATH MPHU BBIIIOJIHEHUH YUYEOHBIX 3aJJaHUN
M pEUIEHUHM PAcCUETHBIX 33/lay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM U3y4YEHHbBIC
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnuecknii 3akon [[.11. Menneneesa,
3aKOH NOCMOAHCMBA COCMasd, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHUS.
CooTtHOCcHUTh 0003HAauYEHUsA, KOTOpble uMeroTcss B Tabmuue «llepmoanueckas cucrema
xumudeckux anemeHtoB JI. M. MengeneeBay ¢ 4YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHMsSI aTOMOB XHUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oO0Illee Yucio
AJIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBl; HEOpPraHMYeCKHUE BELIECTBa,
XUMHUYECKHUE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPEeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XMUMHUYECKHE CBOWCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPKIAsi ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XMMHUECKHUX PEAKIIUMI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBA U CTPOECHUS;
BO3MOKHOCTH IMPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
peIBapUTEIHLHOTO O0CYXKICHHUS C MEeJaroroMm;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (opMyJie COSAMHEHHUS; MAaCCOBYIO JOJIIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOU Ha aJITOPUTM;

IIPUMEHSATH OCHOBHBIE OIEpPALMM MBICIUTEIBHON NEATEIbHOCTH — aHAU3 H

CHUHTE3, CpaBHCHHE, 0000IIeHe, CHCTEMAaTH3aIHs, KJ1acCU(UKaIMs, BBISBICHUE
PUYUHHO-CJICICTBCHHBIX CBSI3CH — IS U3YYCHHUS CBOWMCTB BEIIECTB M XUMHUYECKHX
peakIuii; eCTeCTBEHHO-HAYYHBIE METOAbl TO3HAHWS — HAOIOJICHNE, H3MEpPCHUE,

MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MbLCIeHHbII) TIOJ] PyKOBOICTBOM I1€/1arora;
CJieIoBaTh MpaBUJiaM IMOJIb30BaHUS XUMHMUYECKOW MOCYAOW M JTaOOpaTOPHBIM
o0opyJl0OBaHUEM, a TaKXKe IMpaBUJiaM OOpAIllEHUs C BEHIECTBAMU B COOTBETCTBUU C

24



MHCTPYKIIMSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYESHHUIO U
coOUpaHuI0 Ta3000pa3HbIX BEHIECTB (BOJAOpOAA W KHUCJIOPOJA), IMPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA; IIAHUPOBATH U
MPOBOAUTh XMMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MIEIOUYEH U
KHCJIOT C TIOMOIIBI0O HMHIUKATOPOB (Jlakmyc, (eHomdTamenH, METUIOpaHXK U Jp.),
MOATBEPAKIAIONMINX KAYECTBEHHBIM COCTAB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKIMy Ha UOHBI) 01 PYKOBOJICTBOM I€/1arora.

9 KUIACC

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHUNA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKasl pPeakius,
XUMUYECKasl CBSI3b, Meni080U 3¢hghekm peaxyuu,Moiib, MOJSPHBIA 00BEM, pPacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTaluu3aTop, Xumuyeckoe pagHogecue, oopamumvle U HeoOpamumvle peaKyuil,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBIICHHE, QJIOTpOmusi, aM(pOTEPHOCTh, XUMHUUYECKas CBSI3b (KOBAJICHTHAs,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpOCMb XUuMUu4eckou peaxkyuu, TpeaenbHo pomyctumas KoumeHTparus (ITJJK)
BEIIIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMHMUYECKUX TOHATUU (cM. 1. 1) u
IPUMEHSTh 3TU NOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;

UCIOJIb30BaTh 3HAKM W CHUMBOJIBI I (PUKCallUd pe3yIbTaTOB HAOJIOJACHHUM,
cocTaByieHHs] (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIIMM, 3alMiCH JaHHBIX
ycioBui 3a1a4. Mcnonb3oBatk 0003HaueHus1, uMmeroiuecs B [leproauueckoil cucreme u
Ta0JIUIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIsl BBIMIOJIHEHUS 3a]JaHUM.

OTPENENIATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COCMHEHHUSX Pa3JIMYHOTO COCTaBa; MPUHAJICIKHOCTh BEIHIECTB K OINPEIEeIEHHOMY
KJIACCY COCIMHEHUM C OMOPOii Ha OTPE/IeTICHHUSI, B TOM YHCIIe CTPYKTYPUPOBAHHBIC, BUJIbI
XUMHUYECKON CBsI3M (KOBAJEHTHAsl, HOHHAs, METaJUIMYecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsj] HOHA IO XUMHUYECKOW (Qopmysie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCIOT M IUEJIOYEH, Mmun KpUcmaiiudeckou peueémku KOHKPEmHO20
eewjecmaa,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J.MI. MeHnneneeBa wu
JIEMOHCTPUPOBATH €T0 TIOHUMAHUE: ONUCHIBAMb U XApaKmepu3068ams TabINIHy0 Gpopmy
[Tepuoguueckoil CHUCTEMBbl XUMHUYECKUX SJIEMEHTOB: pa3iuyaTh MOHSTUS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnobouynas mnoxarpynmna (b-rpymma)», Maneie u OosbIne
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsan sapa, o0lee YUCIIo AIEKTPOHOB U PACHPEACIICHUE UX 10 3JEKTPOHHBIM CIOSM);
00vsACHAMb O01IMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
UX COCIMHEHUN B IIPEAEIaX MaJIbIX IEPUOAOB U INIABHBIX NOATPYI C YYETOM CTPOCHHUS
UX aTOMOB;

KIacCu(pUIMpoBaTh XMMHYECKHE DJIEMEHTHI; HEOPTAaHMYECKHE BEIeCTBa;
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XUMUYECKUE peakiuu (10 YKMCIy W COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BoMYy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB) C
OIOPOU Ha CXEMBI,

XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE M CHEIU(UISCKHEe XUMHICCKIE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkIAsi OMUCAHUE MPUMEPAMH MOJIEKYJIAPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI C OMOPOM HA CXEMBI;

COCTaBJISAITb YPAaBHEHUS AJIEKTPOJIMUTHYECKON TUCCOLUMALMHU KHUCIOT, UIENIOYEH U
COJICH; TOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS pEaklUil MOHHOTO OOMEHa; ypaBHEHHS
peaKkuuii, NOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETHUECKON CBSI3U MEXKY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca ATUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXHOCTH TPOTEKAHHUSI XUMHUYECKUX TMPEBpAIlCHUN TMOCIe MPEeIBAPUTEIIHBHOTO
00CYXKJIEHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XMMHUYECKOTO dJeMeHTa 1Mo (opMyse COSAMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHI0 XMUMHUYECKOW PEAKIUHU C
OIIOPOU Ha aJITOPUTM;

CJIEIOBaTh TPaBWJIAM IOJIb30BAHUSA XMMHYECKOM TMOCYI0N U 1ab0paTopHBIM
o0opynoBaHUEM, a TaK)Ke MpaBUaM OOpalleHUsi ¢ BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHUIO U
coOMpaHuIo ra3000pa3HbIX BEHIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMHU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB pa3IMUHbBIX
BEILIECTB: PACIO3HABATh OMNBITHBIM MNYTEM XJIOpUA- OpoMUI-, MOAMI-, KapOoHaT-,
dbocdar-, cunukar-, cynbdar-, THIPOKCU]I-UOHBI, KATUOHBI AMMOHUS U MIOHBI U3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

MPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHOW AESATEIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, 0000I1IeHUE, CUCTEMATH3AIIUIO, BHISIBIIEHUE PUYMHHO-CIICJICTBEHHBIX
CBSI3€U — ISl U3yYECHUSI CBOMCTB BEUIECTB U XUMUUYECKUX PEAKLIMI; €CTECTBEHHO-HAYUYHbIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJICITUPOBAHKE, IKCIIEPUMEHT (peaTbHbIN
Y MBICJICHHBIN ).
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TEMATUYECKOE INTAHUPOBAHUNE

TemaTudeckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOJMMBIX Ha OCBOCHUE KAXKIOW TeMbl yueOHOT0 MpeIMeTa « XUMUSD)
[IpumepHOii amanTUPOBAHHON OCHOBHOM 0Opa30BaTEIbHOM MPOrpamMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS OOYYAIOIIMXCS C
3a/IepKKOM NICUXUYECKOTO0 pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pazaenoM [IpumepHoil pabouell mporpammsl
y4ueOHOro npeamera «XuMus» OCHOBHOM 00pa3oBaTesibHOM MPOrpaMMbl OCHOBHOTO 0011iero oopa3zoBanus. [Ipu stom Opranuzarus
BIIpaBE camMa BHOCUTb HW3MEHEHHUS B COJEP)KAHHE M pacCIpelesieHHe Y4YeOHOro wmarepuaja [0 TojaM oOy4yeHus, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss u T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHHI oOmpezenseTcss BbIOpaHHbIM oOpa3oBaTenbHOW opranuzanuet YMK,
WHJUBUyAIbHBIMUA TICUXO(U3HUUYECKUMU OCOOEHHOCTSIMU KOHKpPETHbIX oOydaromiuxcst ¢ 3IIP, cTeneHbl0 OCBOCHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U aJanTaluy yueOHOro Marepuala o XuMuu, IpecTaBieHHbIMU B [losicHUTENbHOM
3aIlACKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TIaHUPOBaHUS it oOydaromuiics ¢ 3[1P: mepBsiii mpeanonaraet
OCBOEHME NMPOTPaMMBbI B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTZEIBHOM KJIAcCe.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KJIACC

(2 4 B HEAEMIO, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMsI)

MpumepHble Tembl, OcHOBHOE cogepKaHue OCHOBHbIE BUAbI AeATeNbHOCTU
pacKpbiBatoLwme AaHHbIN pasaen obyyatowwmxca

nporpammol,
M KO/IMYECTBO 4acos,
OTBOAMMOE Ha UX U3yyeHune

Paznes 1.IlepBonayainbubie Xumudeckue mousaTusi(20 u)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM AeATeJIbBHOCTH
4eJioBeKa

(54

[IpeaMeT XUMHUH. Po1b XUMUU 8 HCU3HU Ye108eKa. XUMUS 8
cucmeme Hayk. Memodsl no3HAHUs 8 XUMUU.

Tesa u BemmecTBa. Pusndeckre CBOMCTBA Bel|eCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pusnyeckue U XUMUYECKHE SBJIEHU.
[IpU3HAaKH U YCI0BUA NPOTEKAHUSA XUMUYECKUX peaKLUHl.
3HAKOMCTBO C NpaBUJIaMU 6€301aCHOCTH U NPUéMaMu paboThl B
XUMUY€eCKOH 1abopaTopUHu.

JleMOHCTpauu

1. JlabopaTopHO€E 060pyZ0BaHUE.

2. PazyinyHble BU/Ibl XUMUY€ECKOU MOCY/IbI.

3. O6pasibl BELECTB.

4. Cioco6rl1 pa3fenieHus cMecel (GUIbTPOBaHMUE, BbITAPUBAHHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHble M IpaKTU4ecKHe paboThl

Jla6opamopHble onbimbi:

OnucaHue pU3NUeCKUX CBOUCTB BELECTB.

PassesieHre cMecu C TOMOLLbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlJaGopaTopHOe 060pyAOBaHUE U HPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMUYECKOH J1a60PaTOPHH.
Ne 2. OumncTKa 3arpA3HEHHOM NOBAPEHHOM CONn
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PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH C IOMOLIbIO IeAarora.

PackpbIBaTb poJIb XUMHUU B IPUPO/IE U )KU3HU YeJIOBEKA, €€ CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh 4KCTbIE BelLlecTBa M CMECH; OZIHOPOZHbIE U HEOJHOPOHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe ABJIEHHUS C ONTIOPOH Ha onpejesieHus.

OnpefiessTh NPU3HAKU XUMUYECKHX PeaKIMH U YCI0BUA UX IPOTEKaHU.

CrneoBaThb IpaBUJIaM N10/1b30BaHUSI XUMHUECKOH NOCYyA0H U JJabopaTOPHBIM
o60py/l0BaHUEM, a TAKXKe NPaBUJIaM 06pallieHUs ¢ XUMUYeCKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAabOT MOJ,
KOHTpOJIEM Ilefiarora.

[I1aHUpPOBATDb U MPOBOJUTH XMMUYECKHH IKCIIEPUMEHT 110 U3yYEHUIO U
ONMCaHUI0 GU3NYECKUX CBOHCTB BELIECTB, CIOCOGOB pa3/iesleHus cMecer
BelllecTB 10/} PyKOBOACTBOM Iefiarora ¢ o6Cy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpH BINOJHEHUH YIeOHBIX 3aJaHUH U B ITpolLiecce
HCC/lel0BaTeIbCKOH [1eATeIbHOCTH HayYHO-TIONYJIAPHYIO JUTEPATYPY
XMMHYeCKOI'0 COZlepXKaHus, ClIpaBOYHble MaTepHaslbl, pecypcbl UHTepHeTa no/,
PYKOBOZCTBOM IeZarora.

BbicTpanBaTh pa3BEépHYyThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHdopMaIHIo U3 y4eGHUKA U CIPaBOYHbIX MaTepHaoB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMUU



Tema 2. BemectBa
U XMMHUYeCKHe peaKnu
(154)

ATOMBI ¥ MOJIEKYJIBL. XUMUYECKHE 3/IeMeHThl. 3HAKU (CUMBOJIbI)
XMMHYeCKHUX 371eMeHTOB. [IpocTble U C/I0XKHbIe BellecTBa.
ATOMHO-MOJIEKYJ/IIDHOE yYEHHE.

Xvumuyeckas ¢opmyJia. BaeHTHOCTb aTOMOB XHMHYECKHX
3J1IeMEeHTOB. 3aKOH NOCMOSIHCMBd COCMaea 8ewecms.
OTHocHTe/IbHas aTOMHast Macca. OTHOCHTe/IbHAs MOJIEKYJISIPHAs
Macca. MaccoBasi 10J1s1 XMMHUY€ECKOT0 3J1EMEHTA B COE/JUHEHHUH.
dusuyeckre ¥ XMMHYECKHE IBJIeHUs. XMMHUYecKas peakuus.
[IpU3HaKK U YCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
XuMu4ecKre ypaBHeHUSI.

TunbI XUMUYECKHX peakiui (coeiMHEHUs, pa3/I0KeHHs],
3aMellleHUs], 00MeHa).

3aKOH COXpaHEeHHUsI MacChl BEILECTB.

M. B. J/lomoHOC08 — yuéHblli-3HYuKA0neducm.

[OemoHcTpauum

dusnyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIeHHe U
KOHJIeHCallsl BOJBI U T. [1.).

XuMHuuecKue siBieHus (ToOpeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apHusi,
passioxxeHue rugpokcuzaa meau(1l), B3aumoeiicTBue xeJsesa c
cepoii, B3auMoJecTBHeE XKeJie3a ¢ pacTBopoM costu Megu(11)).
OnbIT, UIMIOCTPUPYIOILHMHI 3aKOH COXpaHEHHUS MacCChl.

Na6opatopHble 1 NpakTUYecKue paboTbl

JlabopamopHbie onvlmbl:

[Ipumepsl dpu3nveCcKUX ABJEHUH (TJ1aBJeHHE BOCKA, TassHUE
JbJ1a).

[TprMepbl XUMUYECKUX sIBJIEHUH (IIpOKaJIMBaHe MeHON
IPOBOJIOKH, B3aUMOJZEeHCTBHUE MeJa C KHCIO0TOMH).

Mogsiesv aTOMOB U MOJIEKYJT

MpakTuyeckan pabota No3 Mpu3HaKM NPOTEKAHUA XMMUYECKNX
peakuni

BbiyucneHus

— OTHOCUTEJIbHO! MOJIEKY/ISIPHOW MacChl BELL|eCTB;

— MaccoBou A0JIM XUMHW4Y€CKOI'0o 3JIeMEHTa I10 (bopmyne
CoeJUHEeHMHA.

[IpyMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibl I03HAHUA (B TOM 4HCIe
HabJ10/leHue, MO/leJIMPOBaHNeE, IKCIIEPUMEHT) U OCHOBHBbIE ONepaluu
MBICJIUTEJIbHOM J1eATeNIbHOCTH (CpaBHEHHe, KiaccuduKaLus) A1 U3ydeHus
BeLeCTB U XMMUYECKUX PeaKIMi ¢ 0OITOpOi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUN U 3aKOHOB Y IPUMEHATb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PaszsimuaTh pusnvecKre U XUMHUYeCKHUe BJIEHHS, 00bACHATD UX CYILHOCTb C TOYKU
3peHMs aTOMHO-MOJIEKYJIIPHOTO YYeHUs C ONOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefiessITh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUS UX NPOTEKaHUS.

O6BbACHATD CYIIHOCTb GU3NYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3pPEeHHUs
aTOMHO-MOJIEKYJIIPHOI'0 YY€HHUs C UCII0JIb30BAaHUEM BU3yabHOH ONOPBI.

KnaccudunuupoBaTh xMMHUeCcKHe peaKkIyH (110 YUCIY U COCTaBY pearupyouiux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaBasTb GOpMyJibl GUHAPHBIX BEIeCTB 10 BaJEHTHOCTH U ONPeAesTh
BaJIEHTHOCTB 110 popMyJ1aM BeIecTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JEeWCTBUH.

PaccTtaBaATh K03pPHUIIMEHTh] B ypaBHEHUAX XUMHUYECKHUX peaKLUH c oopoi Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CnenoBaTh IpaBUJIaM M0JIb30BAHUSA XMMHUUECKON NOCY10H 1 1abopaTOPHBIM
060py/I0BaHKEM, A TAK)Ke IPaBUJIaM 00pall[eHHUs C BELIECTBAMU B COOTBETCTBUH
C MHCTPYKLHSIMH T10 BbINOJHEHHUIO JTa60PAaTOPHBIX XMMHUYECKHX OTIBITOB IO/
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh MY BBINOJHEHUH yUYe6HBIX 3aJaHUH U B Tpoliecce
HCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAy4YHO-TIONYJ/ISIPHYIO JIUTEPATYPY XUMUYECKOTO COJIePXKaHHs], CIPAaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKOBO/CTBOM Ile/iarora.

BoIcTparBaTh pa3BEPHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
KCII0/1b30BaTh U3y4YeHHbIH NOHATUIHBIN annapaT Kypca XMMUH

Paspes 2. BaxkHeliue npeAcTaBUTE/IM HeOPpraHu4ecKux Bemects (30 4)
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Tema 3. Bo3payx. Kucnopoa.
MoHaThe 06 oKcnpax

(54)

Bo3zayx — cMechb rasoB. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpOCTOe Bellie-
cTBO. 030H — a/110MponHast MoouPuKayusl KUca10pooa.

HaXO)K,ELeHI/Ie Kucjaopoja B ipupoze, (1)H3H‘{€CKI/I8 U XMMHU4YECKUe

CBOMCTBA (peakl My OKUC/IEHUs, FopeHue). Y CJI0BUS
BO3HHKHOBEHMA U IpeKpalleHus ropeHus. [lonsaTue

06 OKCHAX.

Cnocobbl noayyeHus kucaopoda e nabopamopuu u
npomvluiieHHocmu. [lpuMeHeHue kucaopoga. Kpyrosoport
KHCJI0PO/ia B IPUPO/JE.

Tens08601l 3gpghexm xumuueckoli peakyuu, NOHsIMue o
mepMOoXuMu4eckoMm ypasHeHuu, 3K30- ¥ SHA0TEPMHUUYECKUX
peakuusx.

Tonaueo (Hegpmb, y201b u MemaH). 3azpsi3HeHUe 8030YXa,
cnocobwl e2o npedomspaujeHust. YcueHue napHuUK08020
adpdpexkma, paspywieHue 030H08020 C/A0SL.

JAemoHcTpauum

B3aumopericTBre dochopa, cephl U xKesie3a C KHCI0PO0M
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHHe coZlep>KaHuUsl KUCI0PO/a B BO3yXe.
OnbITEL, 1€EMOHCTPUPYIOLIHE YCJI0BUSI BOSBHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 NpakTUYecKue paboTbl
Jla6opamopHbliil onbim:

O3HakoMJIeHHe € 06pa3liaMH OKCH/IO0B.
IIpakmuyueckas paboma:

Ne 4. [Tony4yeHUe KUCI0PO/a, U3YYEeHHE eT0 CBOMCTB.

BbiqyucneHusi

— MOJ]eKyJ'IHpHOﬁ MacCChbI KUCJIOpOJAa ¥ 030HAa Ha OCHOBaHHUU

ATOMHOM MacChl XMMHYECKOTI'0 3JleMeHTa
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHATb 3TH NOHATHA NIPU
ONMCAHUU CBOWCTB BeLeCTB U X NPeBPalleHHUH C HCI0/b30BaHUEM ONOPHbIX
CJIOB U KJIMILE,

XapaKkTepu30BaTh (ONUCBIBATb)C ONOPOU HA NIAH, CXeMY, KPAMKYIO 3ANUCh
COCTaB BO3/lyxa, QU3HUYeCKHe U XU-MUYeCKHe CBOMCTBA KHCI0POAA, CIIOCOGBI
€ero NoJiy4yeHus, NpUMeHeHHe U 3HaYeHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusi U Med1eHHO20 OKUC/AEHUS C IPeJBAPUTEIbHbBIM
o6 CcyKJeHueM apaMeTpPOB CPAaBHEHHUS.

Co6upaTb NpUGOPHI /1A MOJIyYeHHUs KUCI0POo/ia (BbITECHEHHUEM BOJbI U
BO3/yxa).

PacrosHaBaTh ONBITHBIM My TEM KUCJOPOJ, 10, KOHTPOJIEM Ie/iarora.

HWcnosib30BaTh XMMUUECKYI0 CHMBOJIMKY [JJIs1 COCTaBJeHUs1 GOpMyJI BEILeCTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKI UK C yyacTHEM KUCI0poJa.

O6BbACHATD CYIIHOCTb 3KOJIOTHYECKUX P06JIeM, CBA3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60PaTOPUX HPH UCIIOJIb30BAaHUHU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM NIearora, a TaKkxKe
npaBuJ/aM 06palieHus C FOPIOYMMHU BelLleCTBaMU B GBITY.

[11aHMPOBATD U OCYILECTBJ/IATb HA IPAKTHKE XUMUYECKHE IKCTIEPUMEHTBI,
NPOBOAUTH HAGJII0JeHUS, JleJIaTh BbIBOZbI 10 pe3y/ibTaTaM 9KCIIePUMEHTa M0/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.

Hcnonb30BaTh NpH BBIIIOJHEHUH YYeOHbIX 3alaHUH U B ITpoliecce
HCC/Ie/l0BaTebCKOH 1eATebHOCTH HayYHO-TIONYJIAPHYIO JUTEPATYPY
XMUMHUUYECKOT0 COZlep>KaHus, ClIpaBOYHbIe MaTepUaJbl, pecypcbl UHTepHeTa o/,
PYKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BEPHYThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHpOpMaLMIO U3 yieOHUKA U CTPABOYHBIX MATEPHA/IOB C ONIOPOi Ha MJ/IaH,
rpaMOTHO MCIOJ/Ib30BAaTh U3YYEHHbIH NOHATUHHBIN annapar Kypca XMMHH



Tema 4. Bogopoga.
TloHsATHE 0 KUCJI0TAX M COJISIX

(54

Tema 5. KosinuecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(44)

Bosopos — aneMeHT U npocToe BellecTBo. HaxoxzaeHue B
npupo/ie, du3udecKre U XMMHUYeCKHe CBOMCTBA (Ha mpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHe, Cnoco6bl NOAYHEHUSL.

[ToHATHE O KUCJIOTAX U COJAX.

AemoHcTpauum

[losryyeHue, cobupaHue U pacno3HaBaHUE BOJOPOAA.
['openue Bojopoaa.

BsaumozeicTBre Bojopoa ¢ okcuoM Meu(1l).

NabopaTtopHble U npaKkTMyeckue paboTbl
Jla6opamopHbliii onbim:

B3anmozelicTBHE KHUCJIOT C METa/lJIaMHU.
Ipakmuyeckas paboma:

Ne 5. [TosiyyeHUe BOAOPO/Ia, U3yYEeHHE eT0 CBOUCTB.

BbiqyucneHusi
— MOJIEKYJIIPHOW MacChl BEIIECTBA HA OCHOBAHWU aTOMHOH
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTBo BewectBa. Mosib. MosisspHast Macca. 3akoH
ABorazpo. MosisipHbIi 06 €M ra3oB. PacuéThbl 10 XUMUYECKUM
yPaBHEHUSIM.

JleMoHCcTpanms
06pas3s1bl BEIIECTB KOJUYECTBOM 1 MOJIb.

BbiqyucneHusi

— 06'bEéMa, KOJIMYEeCTBA BellleCTBa rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00'bEMY;

— 06'bEMOB Ir'a30B 10 ypaBHEHUIO peaKIlMK Ha OCHOBE 3aK0Ha
Oﬁ'béMHle OTHOHIeHl/Iﬁ ra3oB

31

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH U IPUMEHSATD 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONKChIBATh) GHU3NYECKHE U XUMHUYECKHe CBOMCTBA BOJOPO/AA,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONOPOH Ha IJIaH, KPaTKYIo 3aIUCh,
cxXemy.

Co6upaTb npubop A1 MoJydYeHHUsI BOJOPOAA C UCI0/Ib30BAaHUEM BU3YaTbHOU
OIOpBI

Hcnonb30BaTh XMMUYECKYIO CHMBOJIMKY JI/IS1 COCTaBJIeHUS GOPMY.JI BELLECTB,
MOJIEKYJ/IIPHBIX yPaBHEHUH XMMHUECKUX PeaKIUi ¢ yyacTueM BofopoJa ¢
OMOPOH Ha aJIFOPUTM.

CnenoBaThb paBuJaM 6e30nacHON paboThl B 1a60paTOPHHU PH UCIIOIb30BAaHUU
XUMHYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/larora., a Takxe
npaBu/IaM o6palleHHs C TOPIOYMMH BellleCTBaMHU B ObITY

HJIaHI/IpOBaTb H OCyLIECTBJIATDb HAa IPAKTHKE XUMHU4YECKHE SIKCIIEPUMEHTHI,
MMPOBOAUTDH Ha6JII-O/I[eHI/IH, AeJ1IaTb BIBOABI 110 pe3yJIbTaTaM 3KCIIEpUMEHTAa 10/
PYKOBO/ICTBOM Ileiarora ¢ o6Cyx/jeHreM IJlaHa paboThl, C KCI0Jb30BaHUEM
KJIHh1Ie.

YyacTBOBaTh B COBMECTHOM paboTe B IpyImIe.

[11aHMPOBATDb M OCYIIECTBJSATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTH HabJII0/IeHUS, ieJIaTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTa.

YyacTBOBaTh B COBMECTHOW paboTe B rpyImie

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHSATUHA U IPUMEHSTD 3TH MOHATHS, a TAKXKe
M3y4eHHbIe 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOIIbI0
nejarora.

BbIYMCIATH MOJIAPHYIO MaccCy BellecTB; KOJMYEeCTBO BellecTBa, 00bEM rasa,
Maccy BellleCcTBa € ONOpoi Ha o6paseL;, Ha GopMyJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX PeaKL Ui € ONIOPOX Ha
o6pasel], AJITOPUTM Y4eOHbIX IeCTBUN: KOJTMYECTBA, 00'bEMA, MAaCChI BEIllleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peakIuu.

BricTpauBaTh pa3BEépHyTble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha UH-
dopmaruio U3 yyeGHUKA U CIPABOYHBIX MaTepHUaJIOB, TPAMOTHO UCII0JIb30BaTh
H3y‘{6HHbII>i MOHATHUNHBIN allllapaT KypCa XMMHH C IOMOIIbIO neJgarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBaHUAX

(59

Boga, ee cocTas, cTpoeHHe, MoJIeKyJibl. PU3HUYeCKHe CBOKMCTBA
BO/bl. AHA/IU3 U cuHMe3 — Memodbl UsyyeHusi cocmasd 800bl.
XuMHYecKHe CBONCTBA BOJBI

(pasJsioxKeHMe, peaKLIMM C HATPUEM, OKCU0M KaJIbLiHs, OKCUJOM
cepsol V.

CoctaB ocHoBaHU. [loHsAITHE 06 UHAUKATOPAX.

Boda kak pacmeopume.s. PacTBopbl. Pacmeopumocms seujecms
8 gode.

HacwlweHHble u HeHacblueHHble pacmeopbl. MaccoBast 011
BellleCTBa B pacTBOpe.

Poab pacmeopos 6 npupode u 8 sxcusHu yesnoseka. Kpyzoeopom
80061 8 npupode. 3arpsi3HeHHe NPUPOAHBIX BoA. OxpaHa

Y 0YMCTKA NPUPOAHBIX BOA.

[OemoHcTpauum

JJ1eKTPOJIN3 BOJbI; CHHTE3 BO/Ibl; B3AUMOJEHUCTBHE BOABI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BH/leOMaTepHaJIOB).

PacTBOopeHHe BellecTB € Pa3/JIMYHON PaCTBOPHMOCTHIO.
HUccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOILBIO
WHJVKAaTOPOB.

Na6opatopHble 1 NnpakTU4YecKue paboTbl

IIpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PAaCTBOPOB C ONlpeeJIEHHON MacCcoBOM
JloJiell pacTBOPEHHOTrO BellecTBa.

BbiyucneHus
— C HUCIIOJIb30BAaHHUEM IIOHATHUA «MaCCoOBad A0Jid BellleCTBa B
pacTBope»
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH U IPUMEHSATD 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IpeBpallleHuH ¢ MOMOLIbIO lefarora.

XapakTepusoBaTb QU3NYeCKHE U XUMUYECKHe CBOHCTBA BO/bl, €€ POJIb Kak
pacTBOpHUTeJISl B IPUPOAHBIX TPOLECCAX C ONOPOH Ha IIJIaH U CXEMY.

CocTaB/ISITh ypaBHEHUSI XUMUYECKUX PEAKIMU C yYacTHeM BOJbI C OIOPOH Ha
cxXemy.

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
HNPUPOAHBIX BOJ, CIOCOGBI OYMCTKY BOJbI OT TPUMeECEH, Mephl 110 OXpaHe BOJ,
OT 3arpsA3HeHHs N0cJIe IpeJBAPUTETbHOr0 CTPYKTYPHPOBAHUSA MaTepHaJa.

HJIaHI/IpOBaTb N OCYLECTBJIATD HAa IPAKTUKE XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI [10 pe3yJ/IbTaTaM 3KCIEPUMEHTA 10/, KOHTPOJIEM NIEAarora,
HCIOJIb30BAaHUEM KJIHILE.

CnenoBaThb paBuJaM 6e30nacHON paboThl B 1a60paTOPHUU PU UCII0Ib30BaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA N0 KOHTPOJIEM Ilefarora.

HpOBOAI/ITb BbIYUCJIEHHUA C IPUMEHEHUEM ITOHATUA «MaCCOBadA A0JId BelleCTBa B
pacTBope» ¢ onopoil Ha GOpPMyJIbIL.

HWcnosib30BaTh NpH BbINOJHEHWH Y4eOHBIX 3aJJaHUH U B Ipoliecce
HCCJIelOBATEIbCKOH J1eITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10/}, pyKOBOZCTBOM Ileiarora.

BbicTpanBaTh pa3BEéPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0/Ib30BaTh U3yYeHHbIN NOHATUHHBINA annapaT Kypca XMMHUH I10Cj1e
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHbI€ KJIACChI
HeopraHu4yecKux
coeAUHEeHM I

(11y)

Knaccuduxarnus HeopraHu4eCcKHUX COeIMHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
am@pomepHble, Heco1eobpasyoujue Ha npumepe okcuoda yeaepooa
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBMe C BOAOW, KUCAOTaMM, LLLeaoHamm).

OcHOBaHUS: COCTaB, KaaccuprKanus (1eg049u U
HepacTBOpPUMble OCHOBAHMSA), HOMEHK/IaTypa.

KucoTsl: cocTas, KJaccupuKalLys, HOMEHKJIATYpa, PU3nyecKue
Y XMMH4YeCKHe CBOMCTBA (B3aUMO/1efCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMM Ha IPUMepe COJITHOM U CepHOM KUC/IOT),
€noco6bl noay1eHus. Psa ak THBHOCTH METaJLJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPA, CNOCOObI NOAYYEHUS,
B3auMo/eficTBHe coJiell c MeTa/llIaMU, KUC/IOTaMH, 1jeJ109aMHU U
COJISIMU.

['eHeTHYecKas CBA3b MeXAY KJIacCaMU HEOPTraHU4YeCKUX
coepnHeHuH. [eHeTHYeckue psgpl. [IoHsATHE 06 aMPOTEPHBIX
TUAPOKCHUAAX Ha IpHMepe IIUHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aHMO/IeHiCTBHE C KMCJIO0TAMH U LieJI04aMHu.
PazJioxkeHre npy HarpeBaHUU.

JAemoHcTpauum

06pa3sibl HeOpraHUYeCKUX BELIECTB Pa3IUYHbIX KJIACCOB.
BsaumopelicTBUe pacTBoOpa CEPHOM KHCJIOTHI C OKCU0M
meau(11).

Peakuus HeHTpasn3aLUU.

BriTecHeHUMe 0JHOr0 MeTaJl1a [pyTUM U3 pacTBOpa COJH.

Na6opaTopHblie U NpakTU4eckue pabotbl

Jla6opamopHble onbimbl:

B3anMo/ieliCTBHE KUCJIOT C MeTaJLJIaMHU.

[ToslydeHre HEPACTBOPUMBIX OCHOBaHHH.

B3anmopelicTBUe HepaCTBOPHUMbIX OCHOBAaHUH C KUCJIOTaAMM.
Pasnoxenue rugpoxcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. PellleHHe 3KCIIepUMeHTaJIbHbIX 33/1a4 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeTUHEHU N ».

BbiyucneHusi
— I10 YPAaBHEHUAM XUMHUYIECKHUX peaKLU/Iﬁ

OmnpeneneHne OCHOBHEIX KITAaCCOB HEOPTaHUUECKUX COSANHEHHH 10 1abIIoHy.
CocraBiieHHE CXEM CTPOECHUS OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCAUHEHUM Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne GopMys OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIMHEHUI U Ha3bIBAHHE
UX 110 MEXTYHApOAHOH U TPUBHAIBHON HOMEHKIIATYPE C UCIONb30BaHUEM
OIIpE/IENICHNUS ¥ TaOHIBI PACTBOPUMOCTH.

KiraccuduipoBaHnue n3ydaeMbIX BEIIECTB 10 COCTaBY U C80licmaam C ONOPOH Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[Iporno3upoBaHue CBOMCTB BEIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB, IPYIII BEMIECTB, K KOTOPHIM OHH OTHOCSITCS C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX
COEIMHEHHUIT) 1101 pyKOBOJCTBOM IleJlarora.

CocraBieHue MOJICKYJISIPHBIX YpaBHEHUH peakIuii, WITIOCTPUPYIOIUX XUMUUECKHE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYYeH s BEIIECTB U3YUCHHBIX KIIACCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATbHYIO CXEMY B KaUu€CTBE 3PUTEIHLHOM OTOPHIL.

CocTaBieHre MONEKYISIPHBIX YpaBHEHHH PeaKIui 1o cXeMaM ¢ IpeIBapUTEIbHBIM
o0cyxIeHreM BIOOpa pearupyIomnX BEIECTB.

Brruncnenue mo ypaBHeHUSIM XUMHIECKUX PEAKIUHA KOJIMIECTBA, 00bEMA, MacChI
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB MM IPOAYKTOB PEaKIHHU 10
AITOPUTMY.

[TnarupoBaHKE M OCYIIECTBICHHE HA IPAKTHKE XUMIYECKOTO SKCTIEpUMEHTa 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopmypoBaHUE BEIBOIOB 110 PE3yNIbTATaM 3KCIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopMmynpoBaHUE C TIOMOIIBIO TIEIarora U BEIIOTHEHUE IPABIII O€30TIacHON paboThHI B
11ab0paTOPHUH TPH MCHOIB30BAHUN XUMHUYECKOH MOCY/BI K 000pyI0BaHUS.
Hcrionp30BaHue MpH BHIOIHEHUH YI9eOHBIX 3a1aHH U B IIpoIecce
HCCIIeI0BATENBCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
coZIepKaHus, CIIPaBOYHbIE MaTepHabl, pecypcsl HTepHeTa, OCyIecTBIeHNE BRIOOpa
MO PYKOBOJACTBOM II€/Iarora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(popMaImio n3 ydeOHINKa H CIPAaBOYHBIX MaTEePHAIOB, TPAMOTHOE HCIOIB30BaHHE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, AITOPUTMA.

Pasaen 3. [lepuognyeckuii 3akoH U [lepuoguyeckas cucreMa XuMH4eCcKHX 3/1eMeHTOB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKasi CBA3b. OKUC/IMTE/TbHO-BOCCTAaHOBUTEJIbHbIE peakuuu (15 4)
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Tema 8. MepunoanUeCcKUii 3aKOH U
Mepuopuueckan cuctema
XUMUYECKUX INeMEHTOB

A.WU. MeHpene-eBa. CtpoeHue
atoma (7 4)

[TepBble NONBITKY KaacCUPUKALLUM XUMUYECKHX 3IEMEHTOB.
[ToHATHE O rpyNIaxX CXOHBIX 371eMEHTOB (1L1e/I04HbIEe U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHbIE Ia3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHbie okcudvl U 2udpokcudbl.

[leproanyeckuit 3akoH H [lepuogn-deckas cucrema
xuMuieckux aseMmeHToB /Jl. U. MengieneeBa. [lepuo/pbl, rpyinel,
noArpynnel. @U3n4ecKUil CMbIC/ OPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyIIIbL.

CtpoeHue aToMoB. COCTaB aTOMHBIX 7ep. U30monbl.
JneKTpoHbL. CTPOEHUE 3JIEKTPOHHBIX 060109€K aTOMOB IIEPBBIX
20 XMMHYeCcKUX 371eMeHTOB [leprojuyecKkoi cucTeMbl

J. U. MeHaeneeBa.

XapakTepUCTUKA XMMHUYECKOT0 3JIeMeHTa I10 ero M0JIOXKEHUIO B
[lepuoanyeckot cucreme /I. U. MeHeneeBa.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuodos u 21a8Helx N0d2pynn 8 3a8UcUMocmu 0m amoMHO20
(nopsidkogozo) Homepa.

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduueckoll cucmembl
XUMUYECKUX 3/1eMEeHIM08 0151 pa3eumusi HayKu U NPaKmuku.
/1. H. MeHdeneee — yuéHblii, nedazoz u epaxc0auuH.

JAemoHcTpauumn

KopoTkomnepuoziHas U A/iMHHONIEpUOUHAsA GOPMBbI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIeMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTaJlJIOB U HEMETAJLJIOB.

NabopaTtopHble U npaKkTMyeckue paboTbl

Jla6opamopHwliil onbim:

BsaumopelicTBUe ruipoKCcUa [UHKA C paCTBOPAMU KUCJIOT U
iesioyen

34

PackpbIBaTh CMBICJI TEPUOANYECKOT0 3aKOHA MO/, PyKOBOJCTBOM Iefarora.

[ToHuMaTh cylecTBOBaHME NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3J71eMEeHTOB (U3MeHEeHHe PaJiuyCoB aTOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX
COeIMHEeHUH OT TOJIOKEHHSA B IEPUOANYECKOM CUCTeMe U CTPOEHHsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBAI3b MEXK/Y [T0JI0KEHHUEM 3/IeMeHTa B IepUOJUYeCKON CUCTEMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apszA A4pa, 00lee YUC/I0 3JIEKTPOHOB U
pacripefie/ieHHe UX 10 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHH sl CBOMCTB 3JIEMEHTOB U UX COeIMHEHUH 110
rpynnam u nepuogam [lepuoudeckoi cuCTeMBbI € TOMOLIBIO NTejarora.
XapakTepH30BaTb XMMHUYECKHE 37IeMEHTHI IePBBIX TPEX NEPUO/IOB, KaJIN4,
KaJIbLIYsl 10 UX NoJiokeHUo B [lepuoguyeckoii cucteme /l. U. Menzeseesa.

CnenoBaThb NpaBuJIaM 6e30nacHON paboThl B 1a60paTOPHUH MPU UCTI0JIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM ITefarora.

BoicTparBaTh pa3BépPHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
rHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoOB, TPAaMOTHO
HCI0J1b30BAaTh U3yYeHHbIM IOHATUHWHBIN annapaT Kypca XMMHUHU 110csIe
CTPYKTYPHUPOBaHUsA MaTepHasa C UCII0Jb30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYypUpOBaHUs MaTepHasla, CipaBoYHble MaTepHasbl ([leproanyeckyro
CUCTEMY XUMHUYeCKHX 3/1eMeHTOB /l. Y. MeHies1ieeBa, Tab1MLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMUYECKUH Ps/J| HaNps>KeHUH
METaJLJIOB).

HWcnosib30BaTh NpH BBINOJHEHUH YIeOHBIX 3aJaHUH U B ITpolLiecce
HCCJIel0BaTebCKOM [eATeIbHOCTH Hay4YHO-NIONYJIAPHY0 JTUTEPATypy
XMMHUYECKOT0 COlep>KaHUs, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa Moz,
PYKOBO/JCTBOM Nefarora



Tema 9. XumunyecKkas cBasb.
OKuUcAnTeNnbHo-
BOCCTAaHOBUTE/IbHbIE peaKkLuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb AaTOMOB XUMHY€ECKHX 3/IeMEHTOB.
XuMunyeckas cBA3b (MOHHAs, KOBaJeHTHasA NOJIsIpHas U
KOBaJIEHTHAsl HENOJISIpHAsA).

CTeneHb OKUCJIEHUS.

OKUCIUTENBbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIEHUS. OKUCJIUTEN U BOCCTAHOBUTEIIH.

AemoHcTpauum
OKHCIUTE/IbHO-BOCCTAaHOBUTEJIbHbIE PEaKLUU: TOPEHUE,
peakL My pas3JioKeHus, COeJUHEHUS

(2 4 B HEHEMIO, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMsI)

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH 110/, pyKOBOACTBOM Ilearora.

OnpefiessTh BUA XMMUYECKOH CBSA3U B COEIMHEHUH C UCII0JIb30BAaHUEM CXEM.

OnpefiesITh CTeNEeHb OKUCIEHNUSI XMMUYECKOTr0 3JIeMeHTa 1o GpopMy.Jie ero
CoeJJMHEHUS C UCI0JIb30BaHUEM aJIFOPUTMA.

OnpezienisiTh 3JIeMEHT (BEILECTBO) — OKUCIUTEND U 3JIEMEHT (BELECTBO) —
BOCCTaHOBHTEIb.

OGBSICHATD CYLIHOCTb HPOLLECCOB OKUCJIEHHUS] U BOCCTAHOBJIEHHS.

CocCTaBJIAATh 3/IEKTPOHHBIN 6a/IaHC C yYETOM YHMCJIAa OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJISITh ypaBHEHUE OKUCJIUTENbHO-BOCCTAHOBUTEIBbHOM PEAKIIMH 110
aJIrOPUTMY pa3bopa OKUCIUTeNbHO-BOCCTAHOBUTEbHON pPeaKIHH.

HWcnosib30BaTh pY BBINOJHEHUH yUe6HbIX 3aJaHUH TEKCTBI yueGHKKaA [ocIe

CTPYKTYpHPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XUMU4YeCKUX 3JieMeHTOB /l. V. MeHesieeBa, Ta6/1M1y pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSHKeHUH
METAJIVIOB).

MpumepHbIe Tembl,
pacKpbiBaloLmne AaHHbI pa3gen
nporpammbl,

M KOINYECTBO YacoB, OTBOAMMOE
Ha UX Usy4yeHune

OcHoOBHOE coaepKaHue

OCHOBHbIE BUAbI AEATE/IbHOCTH
obyuarowmxca

Paspe 1. BemecTBo U XMMHYeCKUe peaknuu (17 u)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMH OCHOBHBIX pa3Ae/ioB
Kypca 8 kiacca

(54

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asemeHTOB /l. . MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbLIUA U UX

COeIMHeHUH B COOTBETCTBUH C IOJI0KEHHEM 3/IEMEHTOB B
NepruoJNYeCKON CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxarnysa 1 HOMeHK/IaTypa HeopraHU4eCKHX BellecTB
(MexayHa-poJHas ¥ TPUBUAJIbHAA). XMMUYECKHeE CBOMCTBA
Bell|eCTB, OTHOCALIUXCA K Pa3JIMYHBIM KJIacCaM HeOpraHU4ecKux
COeIMHEHUH, UX FeHeTU4YeCKas CBA3b HeOPTraHWYeCKHUX BelleCTB.
CTpoeHue BellleCTBa: BU/Ibl XUMHU€ECKON CBSI3U U THIIbI
KPHUCTA/UINYECKUX PEeLIETOK. 3a8UCUMOCMb C80LicM8 8ewjecms om ux
cmpoeHusi.

JleMOHCTpauu

1. Moze i1 KpUCTa/IM4eCKUX PeLIETOK HeOpraHM4eCKUX BelleCTB.
2. KopoTkonepuogHas ¥ AIMHHOIIepHoAHas GOPMEI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XUMUUECKHE 3JIeMEHTDI IePBBIX TPEX EPUOJ0B, KaIus U
KaJIbLUs 10 UX NoJioxkeHHUo B [lepuoauyeckoit cucreme /Jl. . MeHiesnieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOPraHUYeCKHe BelleCTBA U3yYeHHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPHUMOCTH.

OnuceIBaTh 06IIMe XUMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIaCCOB,
MOATBEPXJAThb CBOMCTBA IpUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKUX peaKL Ui ¢ 0OpoH Ha cXeMy.

OnpezienaTb BUJ, XUMUYECKOU CBSA3U U TUI KPUCTA/JIMYECKON pPeIlEéTKH
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOICTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUS [ToCie
npeJBapUTeIbHOr0 pa3bopa.

BricTpanBaTh pa3BépHyThie MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
WHPOPMALMIO U3 YYeOHUKA U CIPABOYHBIX MaTEPHUAJIOB, TPaMOTHO
HCI0J1b30BAaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NPH BHINOJIHEHUH YYEOHBIX 33/IaHUU U B ITpoIiecce
HCC/IEe/]0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJlep>KaHusl, CIPaBOYHble MaTepUaJibl, pecypchl MHTepHeTa
[0/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTU
XUMHYECKHUX peaKIil
(44)

Knaccuurkanys XMuMU4ecKHUX peakIui o pa3/IMYHbIM IPU3HaKaM
(o 4Mcy M COCTaBY Y4aCTBYHOLIMX B PEAKIUU BEIIECTB, N0
mensi080My 3gpekmy, no usmeHeHur0 cmeneHeli OKUC/AEHUS
XUMUYECKUX 3/1eMeHIM08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa,).

IK30- U 3HOOMepMuYecKUe peaKyul, mepMoxuMuveckue ypagHeHus.
Ioxsimue o ckopocmu xumuveckoli peakyuu. [ToHssMue 0 20MO2eHHbIX
U 2emepoz2eHHbIX peakyusix. [loHsmue 06 o6pamumbix

U HEOGPAMUMBbIX XUMUYECKUX peakyusix. [loHssmue o XumMuyeckom
pasHosecuu. Pakmopbl, 8AuUsAOUUE HA CKOPOCMb XUMUYECKOU
peaxkyuu u noaoxceHue XuUMU4ecKko20 pagHo8ecuUsl.
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH (3/1eKTPOHHBIN
6aJIaHC OKUCJIMTEbHO-BOCCTAHOBUTENbHOH peaKLuH).

JleMOHCTpauu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU peaKIIMHU OT Pa3JIUYHbIX
dakTopoB.

2. Bo3jelicTBUe KaTa/M3aTopa Ha CKOPOCTh XUMHUYECKOH peaKIUH.
3. [IpuMepbl HEOOGPATUMBIX U 06PATUMBIX peaKLIUH.

4. CMelleHYe paBHOBECUSI XUMHUYECKOUN peaKLuu.

Bwruuciaenus
— KOJIMYeCTBa BelllecTBa, 06'bEMa U MacChl peareHTOB UJIU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUY€ECKUX peaKLi

PackpbIBaTh CMBIC/ U3y4yaeMbIX MOHATHUH U IPUMEHSATb 3TU NOHSATHUS IPU
OTMCAaHUU CBOMCTB BELECTB U UX NpeBpalleHu .

KnaccuduunpoBaTh XMMHUYECKHE peaKI[MH [0 Pa3JIMYHbIM [TPU3HAKaM.

YcTaHaB/IMBaTb 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peaKIjuy OT pa3INYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTES.

[IporHo3upoBaTh BO3MOXXHOCTH MPOTEKAHUS XUMUY€ECKUX TpeBpallleHHH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IpeiBApUTENbHON paboThlI.

OnpeensiTb OKUCIUTEb U BOCCTaHOBUTE b B OBP.

CocTaB/sATh 3JIeKTPOHHBIHN 6a/laHC peaKIuu.

[IpoU3BOUTE BEIYHCIEHHUS 10 XUMUYECKHUM YPaBHEHHUSM [0 aITOPUTMY.

BoIcTparBaTh pa3BEPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HA
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJOB, TPAaMOTHO
WCI0/1b30BaTh U3yYeHHbIN NOHATUHHBINA annapaT Kypca XMMUH NoCJIe
npe/iBapUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpY BEINOJIHEHUH yYeOHbBIX 3aZlaHUH U B polLecce

HCCJIeI0BATE/bCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOI0 COZlepXKaHus, CIPaBOYHbIE MaTepUaslbl, pecypchl MHTEpHETA
H0CJIe KOHCYJIbTALMH C I1€JJaroroM.
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Tema 2. 31eKTpoIMTUYEeCKasA
Aucconyanus. XuMuyecKkue
peakuMu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHUYECKOHN JUCCOLMALUU. DIEKTPOJUTHI U
HEe3JIeKTPOJINThI. KaTHOHBI, aHHOHBI. MexaHu3m duccoyuayuu
gewecme ¢ pasAuvHbIMU 8UAAMU XUMUYECKOU c8s3u. CmeneHb
duccoyuayuu. CAibHBIE U c1abble 3J1eKTPOJIUTHI.

Peak1[My HOHHOTO 06MeHa, YCJIOBUS UX poTeKaHusl. UoHHbIe
ypaBHEHHS peaKIHil.

XuUMHYecKre CBOHCTBA KMCJIOT, OCHOBAHUH U COJIed B CBETE
Hpe/JCcTaBJIeHHUH 06 3/IEKTPOJUTHYECKOM Jucconnanuu. Cpesa
pactBopa. [loHsITHe 0 TU/APOJIH3E COJTEH.

KauecTBeHHbIe peaKI[ui Ha KaTHOHbI

Y aHHUOHBI : XJIOPUJ-, GpOMUJ, HO3UJ-, CYJIbdaT-, KapboHAT-,
cuMKaT-pocdaT- aHHOHbI, TUAPOKCUA-HOHBI KATHOHBI aMMOHUS,
MarHus, KajJblMd, aJIOMUHUA, Kese3a 2+, 3+, [UHKa,
NPUCYTCTBYIOIHE B BOJHBIX PACTBOPAX..

JleMOHCTpau

JJIeKTpUYecKasi MPOBOJUMOCTb PACTBOPOB BEIECTB; ABUIKEHHE
HOHOB B 3JIEKTPHUYECKOM MOJIE.

OnBITHI, WIIOCTPUPYIOLMEe IPU3HAKY TPOTEKAHUS PeaKui
HOHHOI'0 0OMeHa.

OmnbITHI 110 ONPE/IeIEHUIO CPE/Ibl B PACTBOPax coJiei (xJopuaa
HaATpHsl, KapOoOHATa HATPUsl, XJIOPHAA LIUHKa).

JlaGopaTopHbIe M NIPpaKTHYEeCKUe

paéoThI

JlabopamopHulii onbim:

Ne8Peakuny HOHHOT0 06MeHa B paCTBOpax 3J1eKTPOJIUTOB:
cyabdara meau(Il)

Y 1EJ109H, KapboHATa HATPUS U COJITHOM KUCIOTBI, peaKIysi

HeUTpaJu3aluy Mex1y THAPOKCU0M Kalus U COTHON KUCTIOTOM.

Ne9. KauecTBeHHble peakumMm Ha MOHbI B PacTBOpE.

IIpakmuyeckasa paboma:
Ne 1. PemieHue skciepyuMeHTaIbHBIX 33/ja4 110 TEMeE.

BovruucaeHus
— 110 YPaBHEHUAM XUMHUYIECKHUX peaKum‘/’I

PackpbIBaTb CMbICJI H3y4aeMbIX IOHATHH, @ TAKXe CMbICJI TEOPUHU
3JIEKTPOJIUTUYECKOH AN CCOLIMALIMY C OLIOPOH Ha CXeMBI.

O6bACHATH NPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C [IOMOLIbIO MTeIarora.

CocTaBJIsITh YpaBHEHHS JUCCOLMALIMN KUCJIOT, LIieJI04€el U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJII0JeHHS, [1e/IaTh BBIBOAI 10 pE3y/IbTAaTaM IKCIepUMEHTA
MocJie npeABapUTENbHON paboThI.

CrnesoBaThb paBUJIaM 6e30MacHOi paboThl B JJaGOPaTOPUH NPU
HCI0JIb30BAaHUHU XUMUYECKOH MTOCY/1bl U 060PYJOBAaHUS 10, KOHTPOJIEM
nejarora.

[Ipou3BOAUTb BHIYUC/IEHUS 10 XHMHUYECKUM YPAaBHEHUSAM.

BoicTparBaTh pa3BépPHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
rHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3yYeHHbIH IOHATUHHBIN aNlnapaT Kypca XMMHUH 110CJIe
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BEINOJHEHUH YIeOHBIX 3aJaHUH U B ITpolLiecce
HCCJIel0BATENbCKOM J1eATebHOCTH HAYYHO-IONYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COZlepaHHus, ClIpaBOYHble MaTepHaJlbl, pecypcbl MHTEpHeTa
10CJIe KOHCY/IbTAIUHU C Ne/Jarorom.

Paspe 2. HemeTanibl U Ux coeguHeHus (24 4)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
l'asorensl

(44)

O611aa xapakTepUCTHKa rajoreHoB. 0CO6eHHOCTH CTPOeHHs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /IS HUX CTeNleHH
okucenus. CtpoeHre U pusnvecKkre CBOWCTBA MPOCTBIX

BellleCTB — raJloreHoB. XUMHYeCKHe CBOMCTBA Ha IpUMepe xJ10pa
(B3auMopeiicTBHe ¢ MeTa/yIaM{, HeMeTa/lJlaMu (BOZOPOJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XHUMHYeCKHe CBOWCTBA, ho/1yyeHue, TpruMeHeHre. KauecTBeHHbIE
peakiuy Ha rajloreHu/i-uoHsl. Jelicmsue x1o0pa u X10pogodopoda Ha
0p2aHU3M 4es08eKd. BaxKHEHIIME XJIOPU/ibl U X HAXO0XKJEHHUE B
npUpoze.

JleMOHCTpau
BldﬂeOMaTepI/IaJlbI: raJioreHbl 1 UX COeJUHEHHH.
06pa3sibl XJI0PU/I0B.

JlabopaTopHble M IPaKTU4YeCKUue paGoThl
Jla6opamopHulil onbim:

PacriosHaBaHue XJ1I0pH/i-MOHOB.

IIpakmuueckas paboma:

Ne 2. [TonyyeHue cOMTHON KUCIOThI, U3yuyeHUe eé CBOUCTB.

BwryuciaeHus
[0 YpaBHEHHUSIM XUMUY€ECKHX PEAKIUH.

O6BSACHATD 06LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB HEMETAJIJIOB U UX
Coe/IMHEHUH B ITpeJies1ax MaJjbIX IEPHOJI0B U IJIaBHBIX OATPYIIIT
[leprouecKoi CHCTeMbI XUMHUY€ECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C HCIOJIb30BAaHHEM CXEMBI.

XapakTepu3oBaThb pU3NYECKHE U XUMUYeCKHe CBOMCTBA MPOCTBIX BELECTB
rajioreHoB (Ha HpUMepe XJIopa) U CJIOXKHBIX BellleCTB (XJIOPOBOOPOJa,
XJIOpH/Ia HATPHsl), CIOCOOBI UX OJIyYeH s, IpUMeHeHNe U 3HaueHue B
HNPUPO/Jie Y )KU3HU YesIoBeKa ocJie CTPYKTYPUPOBAHHUS MaTepHuaa.

Omnpezie/isiTh raJIoOreHK/|-MOHbI B PACTBOPE C UCII0JIb30BaHUEM TaGIHIbI
"XapakTepHble peaKJM{ HAa aHUOHBI .

[11aHUPOBATD U OCYILECTBIAThH HAa NPAKTHKE XUMHUYeCKHEe 3KCIIEPUMEHTBI,
HNPOBOAUTH HAGJIIOIE€HUS, [Ie1aTh BbIBOJbI [0 pe3yJIbTaTaM 3KCIepUMeHTa
MOCJIE NpeABAPUTENbHON pabOThI.

Tema 4. O61as
XapaKTepUCTHKAa XMMHU4YECKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHUA (5 4)

0O611as xapakTepUcTUKa 371eMeHTOB VIA-rpynnbl. OcO6eHHOCTH
CTPOEHUsI aTOMOB 3THX 3/1EMEHTOB, XapaKTepHbIE JJIs1 HUX CTeTeH!
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA MPOCTHIX

BelleCcTB — KHUCJI0POJA U Cepbl.

AnnotrponHsle MoAMUKAIMY KUCIOPOA U CEPBL. XUMHYECKHE
CBOICTBA cepbl. B3anMoelicTBUe ¢ HeMeTaJlJlaMU - BOJOPOJOM U
KHCJIOPOJIOM, MeTa/lIaMH, KOHIIEHTPUPOBAaHHBIMU a30THOU U
cepHoOH kucjaoTaMu. CepoBoJ0po/, cTpoeHHUe, usndeckue

O6BSICHATH 001I[e 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 3J1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C Y4€TOM CTPOeHHs UX aTOMOB C OIOPOM Ha cxeMy "Mi3MeHeHMe paZiuyCOB B
noArpynmnax".

XapakTepu3oBaTb pU3HIECKHE
Y XMMHUYeCcKHe CBOMCTBa NPOCTOro BelllecTBa cephl U eé coeJUHeHUN
(cepoBOAOPOAA, OKCU0B CEpPbI, CEPHOM KUCIOTHI, CyIb(ATOB), CIOCOOLI UX
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Y XUMHUYeCKHe CBOMCTBa (KPICJ'IOTHble " BOCCTaHOBHTeJ’IbeIe). MoJiy4eHHd, IpUMEHeHe U 3Ha4eHHe B [IpUupoe U >KNU3HU YeJIOBEKa C

OKcHABI cepbl KaK NpeJCTaBUTEN KUCIOTHBIX OKCH0B. CepHast OMOpPOH Ha CXeMyY U ILJIaH.

KHMCJI0Ta, U3UYecKue U XMMUYecKHe CBOMcTBa (061ue KakK OnpefensTh HaIM4YHe CyAbPAT-HOHOB B pacTBOPE.

npeJCTaBUTeIsA KJacca KUCJIOT U cneyuguyeckue), IpUMeHeHHe. O6BACHATD CYIHOCTb 3KOJIOTHYEeCKUX P06JIeM, CB3aHHBIX C IepepaboTKOM
CepHHuCTasA KUC/IOTA. coeJJMHEHUH cepbl IT0C/Ie CTPYKTYPUPOBAaHUsA MaTepyaJa.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOco6a [I1aHMpPOBATb M OCYIECTBJIATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
no/ayveHusl cepHoll Kucs1o0maol. Annapamst u npomekaroujue 8 Hux MPOBOAUTH HA0JII0/JeHu, JleJIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIepUMeHTa.
npoyeccs! (Ha npumepe npou3sodcmaea cepHoli KUCA0Mbl). CnenoBaThb paBuJaM 6e30nacHON paboThl B 1a60paTOpPUU NpU

CoJtv cepHOM KHUC/IOTBI, KaueCTBEHHAsA peakius Ha cy1bdaT-HoH. HCI0JIb30BAaHUU XUMHUYECKOMN OCY1bl U 060pY0BaHUS N10/J] PYKOBOJCTBOM
HaxoxzieHne cepbl 1 eé coelUHEHUH B IPUPOAe. Xumuueckoe nejarora.

3azps3HeHuUe oKpyxcaroujeli cpedsvl coedUHEeHUSAMU cepbl (KUCA0MHble [Ipou3BOAUTE BEIYMCIEHUS 10 XMMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20 HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
npedomepawjeHus.. crnpaBoyYHble MaTepHasbl ([leprogHYecKyIo CHCTEMY XUMUYECKUX

asemeHToB /. U. MenzesneeBa, Tab/IMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJIe, 3JIeKTPOXUMUYECKUH P/ HallpsHKeHUH
MeTaJIJIoB).

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce

JleMOHCTpau
KoJsinekuuu (BueoMaTepuralibl): cepa v eé coeJuHEHMUs].
OGyryinBaHUe caxapa noJi eHCTBHEeM KOHIEHTPUPOBAHHOM CEpHOM

KHUCJIOTBI. .

HCCJIeI0BATENbCKOH JIEATENIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
JlaGopaTopHble U NpaKTHYeCcKUe paGoThbl XMMHYECKOT0 COJIEPXKaHMs], CIPABOYHble MaTepHaJlbl, pecypchbl UHTEpHETa
JlabopamopHble onbimol: N0CJIe KOHCYJIbTAIUHU C I1€Jarorom

O6Hapy»xeHUe Cy/bdaT-HOHOB.

BsauMopelicTBre pazbaBieHHON CEPHOM KUCIOTHI C LIUHKOM.
Buryucaenus

T10 ypaBHEHUSIM XUMHYECKUX PeaKLUi
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Tema 5. O6mas
XapaKTepUCTHUKa XMMH4YeCKUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA

(749

O61masa xapakTepucTUKa 31eMeHTOoB VA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /IJIs] HUX CTEeNeHU
OKHCJIEHHS].

A3oT, pacnipocTpaHeHHe B IpUpo/ie, GU3nUecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHUaK, ero Gpu3nyecKre U XUMHUYECKHe CBOMCTBA, N0JIy4eHHe U
npuMeHeHHe. ColM aMMOHUSA, UX QU3UUECKHEe U XUMUUYECKHe

CBOMCTBa, IIpUMEHEeHHE. KayecTBeHHas peaknurd Ha HOHbl aMMOHHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBOMcTBa (061ue
KaK [Ipe/ICTaBUTeJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308aHue HUMpAamos u coiell aMMOHUSA 8 Kadecmaee
MUHEpAaIbHbIX Y006peHUll.

XUMHYeCKoe 3arpsi3HeHUE OKpYKalollei cpe/ibl CoOeIMHEHUAMU
a30Ta (KUCI0THBIE J0XK/IH, 3arpsi3HEHNe BO3/[yXa, IOYBbI U
BOJI0EMOB).

docdop, asrromponusie modugpukayuu ocgopa, brusndeckre u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHUYeCKHe CBOMCTBA, noyveHue. KauecmseenHnas peakyus Ha
docpam-uoHwL.

Hcnosw3oeaHue gpochamos 8 kauecmee MuHepa1bHbIX y0o6peHuUll.
3arpsisHeHUe NPUPOJHBIX BOJ0EMOB pochaTamMu.

JleMOHCTpauu
Konnekuuu: pocdop u ux coejuHeHUs.

B3sanmozelicTBUMe KOHLLEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO.

JlabopaTopHble M NPaKTU4eCcKue paéoThl

JlabopamopHble onbimbi:

1. BzauMoeicTBHE CoJiell aMMOHHUSI C LE/I0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMu a30THBIX U G0oCHOPHBIX yA06pEHUH.
Ilpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHaKa, U3ydeHue ero CBOUCTB.

BwruuciaeHnus
10 YpaBHEHUAM XUMHUYECKUX peaKum‘/’I

O6bACHATD 06111e 3AKOHOMEPHOCTH B MU3MEHEHUH CBOWCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTBIX BELECTB
aszoTa u docdopa U ux coefuHEeHUH (aMMUaKa, cojiell aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crIocoObI UX NOJTyYeHH s, IPUMEHEHNe U 3HaYeHHe B IPUPO/ie
Y YKU3HHU YeJIOBeKa C UCMO0/Ib30BaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHA U GochaT-MOHBI B paCTBOPE C UCIOJIb30BaHUEM
Tabnnbl "XapaKkTepHble peaKIMi Ha KATHOHBI U aHUOHBI".

O6BACHATD CYIHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBA3aHHBIX C HAX0X/AEHHEM
coeMHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpefe.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAOJII0JEHUS, [IeJIaTh BbIBOZbI [0 PE3y/IbTAaTaM IKCIIepHU-MeHTa.

CnenoBaThb IpaBuJaM 6e30nacHON paboThl B JIaGOPaTOPUU IPU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

[Ipou3BOAUTH BHIYUCIEHHS 10 XHMHUYECKUM YPABHEHUSIM.

HWcnosib30BaTh MPY BBINOJHEHNUH yUe6HbIX 3aZlaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MAaTepHaJIbl (IEPUOJUYECKYIO CUCTEMY XMMUYECKHX
asemeHTOB /. U. MenzeneeBa, Tab/IMIy pacCTBOPHMOCTH KHUCJIOT,
OCHOBAHUH U coJiel B BOJIE, 3JIEKTPOXUMUYECKUH P/ HallpsHKeHUH
MeTaJIJIoB).

HUcnosnb30BaTh NpY BhINMOJIHEHUH yUeOHbBIX 33JlaHUH U B poLecce

HCCJIe/0BaTeNbCKOH 1eTeIbHOCTH HAyYHO-ONYJISIPHYIO JIUTEPATypy

XMMHYECKOI0 COZlepXKaHus, ClIpaBOYHbIe MaTepHaslbl, pecypcbl MHTEpHETA

nmocJie KOHCyJIbTallUU C leJaroroM

Tema 6. 06125 xapaKTepuc-
THKA XUMHYECKHUX 3/IeMEHTOB
IVA-rpynnsbl.

Yriiepo ¥ KpeMHHUH U UX

Yryiepog, annoTponHble MOAUUKALUY PAadUT, aIMa3s.
B3anMo/ieHiCTBHE C MeTalJlaMH, HeMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpUpo/Je, GU3NYecKre U XUMHYeCKHe

O6'bSICHATD 06Le 3aKOHOMEPHOCTH B U3BMEHEHUU CBONCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH C yY6TOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb pU3UYeCKHe U XUMHUYeCKHe CBOHCTBA IPOCTbIX BElleCTB
yrJjiepofia ¥ KPeMHHs U UX COeJUHEeHUH (OKCHAOB yIepo/a, yroJbHON
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coeAUHEeHUs
(84)

cBoiicTBa. Afcop6uus. KpyroBopoT yriiepoja B IpUpo/e.

OKcHAbI yIieposia, ux Gu3ndecKre U XUMUYECKHE CBONUCTBA, UX
JIeiCTBYE Ha KVBble OPraHU3Mbl, IOJIyYE€HHE U IPUMEHEHHE.
IKos02uveckue npobaemvl, c8si3aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agppexm.

YroJsibHasi KHCJIOTA U €€ COJIH, UX PU3UYeCcKre U XUMUIeCKHe
CBOWCTBA, oJIyYyeHre U puMeHeHUe. KauecTBeHHas peakiys Ha
Kap6OHAT-UOHBL

[lepgoHauabHble NOHAMUS 06 Op2AHUYECKUX 8eUecma8ax KakK o
coeduHeHUsIX y2aepoda: 0CO6eHHOCMU COCMAaga U CmpoeHuUusl.
ToHssmue 0 6U0.102U4EeCKU 8ANCHBIX BEUWECMBAX: HCUPAX, 6eNKaX,
yenesodax. MamepuasnbHoe eQUHCMB0 0p2aHUYeCcKUX U
Heop2aHuyveckux coeQuHeHull.

KpemHuii, ezo puzuueckue u xumuveckue cgolicmeaa (Ha npumepe
g3aumodelicmeusi ¢ Memaanamu U HemMemanaiamu), noayveHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus kpeMHUs1 8 npupode. O6ujue npedcmas.ieHusi 06 okcude
kpemuus(1V) u kpemruesoil kucaome. Cuaukambl, Ux UCNO1b308aHUE
8 6bimy, meduyuHe, npoMbluLIeHHOCMU. BaxcHeliwue cmpoumenvHbie
Mamepuasbl: Kepamukd, Cmeka0, YeMeHm, 6emoH, Hene306emoH.
Ipo6.aembl 6630NACHO20 UCNOAb308AHUSI CMPOUMENbHbBIX
Mamepuasios 8 n08cedHe8HOll HCUSHU.

JleMOHCTpauu

Mogeiu KpUCTaINYeCKUX PEeLIETOK ajiMa3a, rpaduTa, MOJIEKYJIb
dynepena.

Ancop6uusi pacTBOPEHHBIX BEIeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzseomaTepuasbl: CUJIMKaTHAs IPOMBIIJIEHHOCTb.

Mozenu MoJieKyJ1 OpraHu4eCKUX BeLeCTB.

JlabopaTopHble M NPaKTU4YeCKue paéoThl
Jla6opamopHblil onbim:

KauecTBeHHas1 peakuysi Ha Kap6oOHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [lony4yeHue yrJeKUCIOTO ra3a U U3y4yeHue ero CBONCTB.
KauecTBeHHas peakijys Ha KAp6OHAT-HOH.

Ne 12, PemeHure skciepuMeHTalbHBIX 3a/ia4 10 TeMe «HeMeTas1bI».

Bouruucaenus
110 YpPaBHEHUAM XUMHUYECKUX PEAKIINH, eCJIX OJTUH U3 peareHTOB
JIaH B BH/le BOJHOTO pacTBOpa C U3BECTHOM MacCOBOM J0J1ei.

KHMCJIOTBI, KAP6OHATOB, OKCH/IA KDEMHHS, KDEMHUEBOH KHUC/IOTBI,
CUJIMKATOB), CNIOCO6BI X NOJy4YeHH s, IPUMeHeHHe U 3Ha4eHHe B IpUpo/Jie
Y YKM3HH 4YeJIoBeKa.

OnpefensaTb Kap6bOHAT- ¥ CUIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYIHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBA3aHHBIX C HAX0X/AEHHEM
YTJIEKHCJIOTO ra3a B OKpyXamliei cpefe.

WinocTpupoBaTh B3aMMOCBA3b HEOPraHUYeCKUX COeJMHEHUH yriiepoja 1
OpraHUYeCKHX BeleCTB M0/, PyKOBOJCTBOM yUHUTEJIA.

[I1aHUPOBATh U OCYLECTBJIATb HA NPaKTHKe XMMUYeCKHe 3KCIIePUMEHTHI,
NPOBOJUTD HAGJIIO/IEHHS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJie NpeJBapuTeNbHOM paboThl.

CrnenoBaThb NpaBuJaM 6e30nacHON paboThl B J1IaGOpaTOpUHU pU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

HWcnosib30BaTh MPY BBINOJIHEHNUH yUe6HbIX 3aZlaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMy XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJiell B BOJIE, 3JIeKTPOXUMUYECKUH /| HallpsDKeHUH
MeTaJ/IJIOB) 1ocJie KOHCY/IbTalH C efaroroM.

HWcnosib30BaTh NpH BEINOJHEHUH YIeOHBIX 3aJaHUH U B ITpolLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COJlepKaHus, CIpaBOYHbIe MaTepHasbl, pecypcel UHTEpHETa
nocJjie KOHCYJ/IbTAlMH C NeJJarorom.

Paspen 3. MeTa/iibl M MX coeguHeHU (20 4)

41




Tema 7. O61Iue CBOMCTBA
METaJ/I/IOB
(44)

O61m11aa XxapaKTepUCTHKA XUMHUYeCKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUH UX N0J10keHUA B [leproieckoil cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTaslindeckas CBA3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH psaj,
HanpspKeHUH MeTa/1oB. PU3nvecKUe U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06wjue cnocobbl noayveHusi Mmemannos. [lousmue o
KOppOo3Uu MemaJ/108 U 0CHOBHblE CNOCOObI 3aujUmbl 0M KOPpO3UU.
Cnaasvl (cmanv, yyeyH, 00pantoMuHull, 6poH3a), ux npuMeHeHue 8
6bImy U NPOMbIWAEHHOCMU.

JleMOHCTpau

O3HaKoOMJIeHHE C 06pa31iaMy METAJ/JIOB U CIJIABOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopesnu KpucTa/JINYeCKUX PEIIETOK METAJLJIOB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble M NPaKTU4YeCKue paGoThl

Jla6opamopHble onbimbi:

O3HakoMJIeHHe € 00pa3LaMH CIIJIABOB METAJIJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLU1 MeTaJsljIa C KUCJIOTOU OT IPUPOJbI
MeTasla.

Bouruucaenus
— 110 ypaBHEHUSIM XUMHUYECKUX PEaKIUH, ec/u 00UH U3 peazeHmMos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH U IPUMEHSATD 3TH NOHATHUSA IPU
ONMCAHUU CBOMCTB BeleCTB U UX IIpeBpalleHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
METAJIJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 001He GU3NYECKUE U XUMUYECKUE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IHE CIOCO6DI MOJIyYeHUSI METAJJIOB ITOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnezoBaTb paBUJIaM 6e30MacHOi paboThl B 1a60paTOPUU IPU
HCIO/Ib30BAaHUH XMMHUYECKOH NOCY/ibl U 060PYAOBAHHUS.

[IpoU3BOJUTE BEIYMCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh MPY BBINOJHEHNUH yUe6HbIX 3aZlaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaibl ([leproanyeckyro cHCTeMY XUMHUYECKHUX
aneMeHToB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJIe, 3JIeKTPOXUMUYECKUH P/ HallpsHKeHUH
MeTaJIJIoB).

HWcnosib30BaTh NpH BEINOJHEHUH YYeOHBIX 3aJaHUH U B ITpolLiecce
HCCJIelOBATE/IbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COZlepKaHus, ClIpaBOYHble MaTepHaJlbl, pecypchl MHTEpHETA
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUHU C I1e/JaroroM
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Tema 8. BaxxHeiue
MeTaJLJIbl U UX COeJUHEHHUS
(16 )

lllesiounblie MeTasbl [losoxeHue B [lepuoandeckoi cucteme
XUMHYecKux 371eMeHToB /. . MeHgeseeBa, cTpoeHUE aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMHUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
kanus). OKCUABI M TUAPOKCH/IbI HATPUS U Kaust. [IpuMeHeHne
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

lllesiouHO3EMeE/IbBHBIE METAJ/IJIbl MAarHUHM U KaJlbLU{, CTPOEHUE
aToMoB. [losioxkenue B [lepuoanyecko cucTeMe XUMHUY€ECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxaeHue B npupoze.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
Kanbus (OKCUA, THAPOKCUJ, cosn). Kécmkocmb 8006l U cnocobbl eé
ycmpaHeHusl.

Amomununi. [losoxxenue B [leprognyeckoi cucTeMe XUMHAYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOWCTBA OKCH/IA U THIPOKCU/A.

2Keneso: cocTas, cBOMCTBA U noJiyyeHUe. [losioxkeHMe B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3JIeMEHTOB

JI. U. MeHpenieeBa, ctpoeHue aToMa. Haxox/eHue B npupofe.
dusudeckue U XMuMHU4Yeckre cBoicTBa. OKCUABI, TUPOKCUZBI U COJIU
xese3a(ll)

u xene3a(Ill).

JleMOHCTpauu

B3auMozelicTBHe HATPHUS C BOJOM.

OkpalrMBaHue IJIaMeHU HOHAMU HAaTPUS U KaJlvsl.
OxpauvBaHHe MJIaMeH! HOHAMH KaJIbLIUsl.
B3auMozielicTBHe OKCH/Ia KaJIbLIMS C BOJOH.
BusieoMaTepuasbl: TOpeHUe XKejie3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTU4YeCKUe paboThl
Jla6opamopHbie onvlmbl:

O3HakoMJIeHHe C 06pa3ljaMy aJIFOMUHHUSA U ero CIJIaBOB.
AM(I)OTeprIe CBOMCTBa TUAPOKCHAA aJIFOMHUHHA.
KauecTBeHHbIe peaKI[My Ha HOHbI XKeJle3a.
IIpakmuyueckue pabomol:

Ne 13. PemieHue skcnepruMeHTabHBIX 3a/ia4 110 TeMe «MeTaslibl».

Bwriuuciaenus
110 YpaBHEHHUSIM XUMUY€ECKUX PeaKLUH.

O6bACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
METaJIIOB B IPYIIaX U UX COeJUHEHUH C Y4ETOM CTPOEHHUA UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOHCTBA NMPOCTHIX BELeCTB
METAJIJIOB U UX coeJuHeHUH (OKCUL0B, THAPOKCUOB, COJel) c 0IIopoi Ha
CXeMy, CIIOCOObI UX MOJIy4eHHs, IPUMeHEeHHe 1 3HaueHHe B IPUPO/ie U KU3HU
YyeJsioBeKa.

Pacnio3HaBaThb C NOMOILBIO KAYeCTBEHHbIX PeaKLMH HOHbI META/IJIOB (MarHu4,
KaJIbLYsl, aJIIOMUHYS, IUHKAa, XKeJse3a (2+), )kese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Tab/INLbI "XapaKTepHble peaKuK Ha KaTHOHbI".

[11aHMpPOBATb M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTH HabJII0/IeHUS, ieJIaTh BBIBO/IbI 10 Pe3yJ/IbTaTaM 3KCIIepUMEeHTa.

CreoBaTh MpaBuUiaM 6e30MacHOM paboThI B 1a60paTOpPHUX NpU
HCI0JIb30BAaHUHU XUMHUY€ECKON NOCY bl U 060py/J0BaHUS.

[Ipou3BOAUTH BHIYUC/IEHHS 10 XHMHUYECKUM YPABHEHUSM.

BbicTpanBaTh pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
MHGbOpPMaLUIO0 U3 yYeOHMKA U CIIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO
HCI0J1b30BAaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh NpY BbINOJHEHNUH YYEOHbBIX 33JaHUH U B ITpoliecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COZlepKaHus, ClIpaBOYHble MaTepHaJlbl, pecypcbl MHTEpHeTa
1ocJIe Ipe/iBapyUTeNbHOM KOHCYIbTALMHU C T1eJaroroM

Paspen 4. XumMusa U oKpy:xamomas cpeja (3 4)

Tema 9. BemectBa n
MaTepHasbl B )KU3HU
YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasnsl 8
noecedHesHoOU HU3HU Yes08ekd. Xumus u 300poebe. Bbe3zonacHoe
ucnosb3o8aHue sewecmes U Xumuveckux peakuuﬁ 8 6b1my.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAeH,
OCHOBHbI€ BEILECTBA U MAaTePHaJIbl, IPUMEHsIEMbI€e B )KU3HU COBPEMEHHOTO
YyeJsioBeKa.
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(3v) IIpupodHbie ucmouHuku y2a1e8000p0dos (y201b, npupodHblil 2a3, OGBSICHATD yCJI0BUS 6€30MAaCHOTO HCIOIb30BaHUS BELECTB U XUMUYECKUX

He@mb), npodykmul ux nepepabomxku, ux po/ib 8 6bimy u peakIui B GBITY.

npombluLAeHHOCMU. AHaIM3MpOBaTh U KPUTHUYECKH OLleHUBATb HHPOPMAIIHUIO O BAUAHUU

OcHosbl 3K0102U1ecKoll epamomHocmu. Xumuyeckoe 3azpsi3HeHue NPOMBILIEHHOCTH, CeJIbCKOT0 X03AHCTBa, TPAHCIIOPTA U /Ip. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollel cpebl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb NEPBYIO NOMOLLb IPH XMMUYECKHX 03KOr'aX U OTPABJIEHUSX.
Posab xumuu 8 pewieHuU 3K0/102U4ECKUX NPoBaAEM. [IpuHUMATE y4acTHe B 06CYKAEHUU TP06IeM XUMUUECKON U 9KOJIOTUYECKON

HanpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pelleHus C OIOpoi Ha UHPOPMALHIO U3
yuyebGHUKa U CIpaBOYHble MaTepHabl, pecypcel MHTEpHeTa.

[Ipn paspaboTke paboyeld HporpaMMbl B TeMaTHYECKOM ILJIAHHPOBAHHUU JOJKHBI OBITh YYTEHbI BO3MOXKHOCTH MCIIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBHIX)
06pa3oBaTeIbHBIX PECYPCOB, SABJASIOLINXCS yueObHO-MeTOJUYeCKUMHU MaTepranaMu (MyJIbTUMe LU HbIE TPOTPAMMBbI, 3JIEKTPOHHbIE y4eOHUKY U 33JJaYHUKH, 3JIEKTPOHHbIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU A1 06yYeHHUSI M BOCIIUTAHUSA
pas/IMYHBIX TPYIII I10JIb30BaTe /e, Ipe/ICTaBJeHHbIMU B 3JIEKTPOHHOM (LIMPPOBOM) BUJE U PeATU3YIOIMMU JUaKTHYeckue Bo3MoxkHOCTH UKT, conepkaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/ATENbCTBY 00 06pa3oBaHUU.

2-ii BapHaHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NMPUMEPHOrO0 TEMATUYECKOTO IJIAHUPOBAHUSL MCHOJb3yeTcs, eciu oOyuaromuecss ¢ 3P momydaroT
oOpa3oBaHME B OTIEIBHOM KJlacce. B 1aHHOM BapuaHTe Npeaaraercs:

- U3y4YeHHE MaTeprasa KpyIHbIMU OJI0KaMu;

- orepesxaroliee 00y4eHue;

- BO3MOKHOCTb IPUMEHEHHMSI 3HAHUH B Pa3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM MO aHAJIOTUU OT OOUIUX CBOMCTB Pa3Iu4HbIX
KJIACCOB BELIECTB K OOLIMM U CHEeU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMUYMUBAET JOJIIO CAMOCTOSTEIHHOCTU
oOy4Jaronuxcst py M3y4eHUU HOBBIX TEM.

CoOmrofaeTcst  JIOTMKa  M3y4€HUs  BEUIECTB —  CBOMCTBA  BELIECTB  OMNPEAEIAIOTCS  CTPOEGHHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTANIMYECKHUX DPEILIETOK.
(Temsl: cTpoeHue aTomMa, CTPOCHHE BELIECTBA, BAXKHEHIIIME PEICTABUTEIN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUUYECKHUE PEaKLIUN).

M3MeHeHue IIIaHnpoBaHus 10 pa3ziesaM U TEMaM COCTOUT B CIIETYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOIMPOCOB HEOPraHMUECKON XMMHUHU OCYILECTBISIETCS B 8 Kjacce, O0Jbllle BpEMEHH BbIAEISAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8- nepeHocarcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakuui',
"DeKTponuTHYECKas Auccouranrs. XUMHYECKUE PEeaKIMi B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes; «Hemerammammy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX 110 CBOMCTBAM U MPUMEHEHUIO;

- TiepepacrpeziesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCA Ha KOHKPETHBIX IpUMEpax B pazaenax "MeTtamibsl U ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequHeHus";

- o0beuHEeHnE TeM (J1aeT 00JIbIle BO3MOKHOCTEH /1J1s1 HCTIOJIb30BAHMS CPABHEHUS — CXOJICTBA M OTIWYMi; TeMa «Kuciaopom»
u Tema «Bonopoa»);

- BbIJIesieHre oTaeNbHBIX TeM (Tema «IlepBoHavabHbIE MOHATHS 00 OPraHMYECKUX BEIECTBAX»). BbIAeeHne B OTIETbHYIO
TEMY, B KauecTBe "OyKBapsl MO OpPraHM4eCcKOl XuMHUHU", TAET BO3MOKHOCTh YIIIYOJISITh MOHATUS: ONpPENeIeHus, KiacCu(puKalus,
OCHOBaHMS JJIA KiacCU(pUKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMyiie U o Ha3BaHMIO, Ha3bIBaHKE BeIleCTBA IO (hopmyJie. B 3Tom ciydae mporpaMMHbIA MaTepHall U3 XapaKTePUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTuKyM» B KOHIIE IEPBOTO U BTOPOTO TOJOB OOyUEHHS.

TemaTuuyeckoe MJIAHUPOBAHHE

8 KIIACC Bcero: 136 yac (2 u/aen, 2 roga o0yueHus)

Tembl Konnuectso yacos B ToMm uucne HasBanus pabor

Ha KOHTPOJIBHBIC
paboThI

Ha MPaKTHYECKH1e
paboThI

Paznen «[lepBoHavanbHBIE XUMUYECKUE TIOHATHY, 144

Xumus — BakHas 0071aCTh

1

2

IMpaxTnaeckas pabora Nel « JlaboparopHOe 000pyIOBaHIE U IPHEMBI

€CTECTBO3HAHUS U IPAKTUYECKON
JEATENILHOCTH Y€JI0BEKa.

oOpalleHus: ¢ HUM»
[pakTuyeckas padora Ne2 «OuucTka 3arps3HeHHOI OBapeHHOH conu"

2. BemecTBa 1 XUMHYECKHE PEAKINL. 7 - 1 IMpaxTnaeckas pabora Ne3 «[Ipu3HaKy IPOTEKAHNS XUMHIESCKHIX PEAKI[HI)
3. KonmdecTBeHHBIC OTHOLIEHHS B 3 1 - KonTponsHas padora Nel «[lepBoHauanbHBIC XUMUYECKHE TOHATHS, XHMIIECKHE
XUMAN (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON TTOBAPEHHOU COJII»

Paznen «llepuomuyeckuii 3aK0H U epHOAMUECKas cucTeMa XuMuieckux anemenToB J[.M. MenaeneeBa. CtpoeHue atoma. Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENLHBIC peaKuuy, 1549

4.  Crpoenue atoma 7 1 - Konrponshas pabora Ne2 «Ileproanueckas cicTeMa XUMUYECKUX HJIEMEHTOB
.M. MenneneeBa. CTpoeHHE aTOMay

45



[lepuognueckuil 3aKoH U
MepUOANYECKas CUCTEMa XUMUYECKUX
anemenToB J[.U. Menzaeneesa

5.CtpoeHue BemecTB. XuMHUECcKas
CBSI3b.
OKHCITUTETEHO-BOCCTAHOBUTEIIBHBIC
peaxkuuu

KontponpsHnas padota Ne3 «Xumudeckas: CBA3b»

Paznen «Baxueiiune npencTaBUTeNM HEOPraHUYECKUX BEIIECTBY, 354

XUMHUYECKUX peaKkuuit

6. Kucnopon. Bogopon. 14 2 IMpaxTnaeckas pabora Ne4 «[lomydyenue Kuciopoia M ©3y4eHHE €T0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponbsHas padora Ned «Kucnopon. Bogopon»

7. Bona. PactBopsr. 5 1 [paktiueckas padora Ne6 « I[IpurotoBieHre pacTBOPOB € ONPEIEIICHHON
MaccOBOH J10JIell paCTBOPEHHOT'O BEILIECTBA»

8. Teopust HNMEKTPOITUTHYECKOM 5 -

JTCCOLMALINI

9. BaxkHeiimue kimaccsl 11 1 KonTponbsHas padota Ne5 «OcHOBHBIE KJIaCChl HEOPTaHMYECKUX COSTUHEHUID)

HEOpraHU4eCcKuX COeAUHEHUN IMpakTnueckas pabota Ne7 «PemreHne scKkCepuMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX COSIUHEHNIDY

Paznen «BemniecTBO 1 XUMHYECKHE PEAKLIUI», 49

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmaecTBo gacoB

B Tom umcie

Ha KOHTPOJIBHBIC

paboTst

Ha NPaKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «[loBropenue n yriryOieHne 3HaHHH OCHOBHBIX pa3zienoB Kypca 8 kiracca «BemecTBo 1 XUMHYECKHe peakimy, 109

[ToBTOpeHue U yriayOaeHne 3HaHHH 10 1 2 IpakTraeckas paborta Ne 8 «Peaknun HOHHOTO OOMEHa»

OCHOBHEIX pa3ziesioB Kypca 8 kiacca IIpakrudeckas padota Ne9 «KadecTBeHHBIE pEaKIX B PACTBOPE)
KontponpHas pabora Ne 6 «DnekTporuTrdeckas TUCCOIUAIINs)

Paznen «MeTtasuibl M UX cOeIMHEHUs», 204

1. O6mme cBoOiiCTBa METAIIOB 4 - -

2.MeTanisl U UX COCTUHCHHUS 16 1 1 [Ipaktndeckas padora Nel3 «Pemenue skcriepuMeHTa bHbIX 331a4 110 TeMe

«MeTaisl 1 UX COEAUHEHUI M
KonrponsHas pabora Ne8 «Meramisny

Paznen «Hemeramts! V-V rpynmn u ux coequaeHus», 2449
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3.00m1as XxapakTepucTUKa
XUMHUUYECKUX 37eMeHTOB Vla
rpynnsl. ["ajorexs.

4.001mas xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynnsl. Cepa U ee COeTUHeHHUS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A30T, hocdop u ux
COCIAMHEHHSI.

IIpaktuueckas padota Nel0 «[lomyueHne aMMHuaka 1 H3y4eHHE €TO CBOMCTBY

6.00m1as XxapakTepuCcTUKa
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnsl. YTiaepo, KpeMHUI U UX
COEIMHEHMUSI.

[Ipakrudaeckas padota Nell «[lomydeHue yriekucaoro raza u H3y4eHHE ero CBOUCTBY
IIpakrudeckas padora Nel2 «PermieHne 3KkcriepuMEHTAIBHBIX 33124 [0 TeMe
«Hemerams! IV-VII rpynn i ux coeanHeHUI»»

KontponbsHas pabora Ne7 «HemeTamms»

Pa3£{€ﬂ «HepBOHa‘-Ia.HLHBIe XUMHUYECKUE MOHATHS 00 OpraHU4€CKUX BEUICCTBAX Y, 104

7. IlepBoHauaIbHBIC XUMUYECKHE
MOHSATHUS 00 OPTaHWYECKHUX
BEIIECTBAX

10 -

Paznen «O606menne marepuana o Kypcy «Heopranmueckas Xumusi», 44

13. Xumust 1 OKpyKaromiasi cpesia.

1 -

14. O6001ICHHE MaTepHaa 1o
Kypcy «Heopranuueckas XuMus»

3 1

Kontponshas padota Ne9 «MTorosas paboTa 3a Kypc HEOPTaHHYECKOH XUMHIN

Bcero 136 u
8 KJIACC

(2 u B Hexenmro, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbIN pa3aen
nporpammbl,

M KO/IMYECTBO 4Yacos,
OTBOAMMOE Ha UX U3yYeHUue

OcHoBHOE copgeprKaHue

OCHOBHbIE BUAbI A€ATE/IbHOCTH
obyuarowmxca

Pa3znen 1.1lepBoHavyanbHbIe XUMUYecKHe NOHATHSI(14 1)
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Tema 1. XuMua — BaKHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4eCKOH AeATEeTbHOCTH
YyeJIoOBeKa

(44)

Xumus 6 cucmeme HAyK. Posib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemecTtBa. ®Puanyeckue CBOMCTBAa BEIECTB.
[lpaBusia Ge3omacHoro o6pauieHUs1 C BeLleCTBaMU U
JIabopaTopHBIM 06opyAoBaHUeM. YHcThble BellecTBa U
cMmecu. Crioco6bl pasziesieHus cmecell. [lToHssmue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCcTpanuu

1. JTabopaTopHOe 060py/IOBaHUE.

2. PazinyHble BU/1bl XUMUY€eCKOU nocy bl 3. 06pasiibl
BeLIEeCTB.

4. Cnoco6bl pa3zesienus cMeceil (puabTpoBaHue,
BblIIapUBaHUe, JUCTU/LIALMSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopamopHbule onbimvl:

OnucaHue GpU3UIECKHUX CBOUCTB BEILECTB.
PasgesieHre cMecH C MOMOIIbIO MarHUTa.
IIpakmuyueckue pabombwi:

Ne 1. JlabopaTopHOe 060pyAOBaHKE U TPHUEMbI 00pallleHUs
C HUM

Ne 2. OuncTKa 3arpsi3HeHHOU MOBapeHHOU COMU

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHUH C IOMOLIbIO Iejarora.

PackpbIBaTb POJIb XMMUU B IPUPO/IE U )KU3HU Y€JI0BEKA, €€ CBSA3b C [PYTMMU HAyKaMH.

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

PazsinyaTh pu3nvecKre U XMMUYECKUeE SIBJIEHUs C OIIOPOH Ha ONpeJiesieHHs.

OnpefiensiTh NPU3HAKU XUMHUYECKUX PeaKLMH U YCI0BUS UX IPOTEKAHMUS.

CiieoBaTh MpaBUJIaM M10JIb30BaHUSI XUMHUYECKOU MOCYZ0i U 1abopaTOPHBIM 060PY/I0BaHUEM, A
TaK)Xe IIpaBUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBAMHU B COOTBETCTBUU C
HMHCTPYKLMAMH 110 BBINOJHEHHUIO NPAaKTUYECKUX PaboT M0/ KOHTPOJIEM IleJjarora.

[l1aHMpOBATb ¥ NPOBOJUTH XMMUYECKUH 9KCIIEPUMEHT 110 U3y4YEHHIO U ONHMCaHUI0 PU3UYEeCKUX
CBOWCTB BelLleCTB, CIOCO60B pas/ie/leHUs: cMecel BelleCTB 110/ PyKOBOZCTBOM IeJiarora c
00CyK/IeHHeM IJIaHa paboThl.

HWcnosib30BaTh NpY BINOJHEHUH Yy4e6-HbIX 33JaHUH U B IpoLiecce UCCIeL0BaTeNIbCKON
JleATe/IbHOCTH HayYHO-MIONYJISIPHYIO0 JIMTePATyPy XMMUUYECKOTO0 CO/lep>KaHHsl, CIPABOYHbIE
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJarora.

BoicTparBaTh pa3BépHyTble NUCbMEHHBIE U YCTHBIE OTBETHI C 0ONTOPOX Ha MHGOPMAIUIO U3
y4eOHHKaA U CNIPaBOYHbIX MaTEPHUAIOB, FPAMOTHO UCI0JIb30BATh U3y4YeHHbIA NOHATUHHBIH
anmnapar Kypca XuMHH

Tema 2. BemiecTtBa
M XMMHU4YeCKHe peakuu
(79)

AToMbl U MoJieKyJsibl. XMUMHUYeCKUe 3JIeMeHTbl. 3HaKHU
OTHOCUTeJIbHas
aToMHas Macca. [IpocTble U cioHbIe BelllecTBa. ATOMHO-

(cuMBOJIBI) XUMHYECKHUX 3JIEMEHTOB.

MOJIEKYJISIDHOE YYEHHE.
dopmya. aToOMOB
XMMHYECKHX 3JIEMEHTOB. 3aKOH NOCMOSIHCMB8d cocmasda

XuMunyeckas BaseHTHOCTB
geujecms. OTHOCHTEJIbHAA MOJIEKyJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€ECKOT0 3/1eMeHTa B COeJUHEHUH.

dusnyeckne W XUMHYECKHe SBJEHUSA. XUMHUYecKas
peaxiys ¥ eé Npu3HaKU. YpaBHEHUSI XUMHUYECKUX PeaKIHui.
3aKOH COXpaHeHHsi MacChbl BeleCTB THNBI XHUMHUYECKHUX
peakuui (coeguHeHMe, pa3ioxKeHue, 3aMelleHle, 06MeH).
M. B. /lomoHOC08 — yuéHblli-3HYuK10neducm.

JAemoHcTpauumn

dusunyeckue siBieHus1 (pacTUpaHUe caxapa B CTYIIKE,
KUIEHWe U KOH/IeHCaLUsl BOJbI U T. 11.).

XuMuueckue siBjeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/leliCTBHe CEPHOM KUCJIOTHI C XJIOPUIOM
6apus,

pasnoxenue rugpokcuga menu(1l), B3aumonericteue

[IpuMeHATb ecTeCTBEHHO-HAay4YHble MEeTO/IbI TI0O3HAHUS (B TOM YHCJe HAabJIojeH e,
MO/leJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OTIePAIlH MBICIUTEIBHOH JIeATeTbHOCTH
(cpaBHeHHUe, k1accudUKaLus) A5 U3y4eHHs BellleCTB U XUMUYECKUX PeaKIMi C onopoi Ha
aJITOPUTM UJIH CXEMBI.

PacKpbIBaTh CMBIC/ U3yYyaeMbIX TIOHATHUH 1 3aKOHOB U IPUMEHSTb 3TH NOHSATHUS IPHU ONKMCAHUU
CBOWCTB BeIeCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIE C10Ba.

PazsinuyaTh pu3nvecKre U XUMUYeCKHeE SIBJI€HUS, 00bACHATD UX CYLIHOCTD C TOUYKH 3PEHHUs
aTOMHO-MOJIEKYJIIPHOT'O YYeHHUs C OTTIOPOH Ha ONpe/ie/IeHHs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaKIUH, YCI0BUS UX NPOTEKAHUS.

OGBSACHATD CYIHOCTb QU3NYECKUX U XUMUYECKUX SIBJIEHUH C TOUKH 3peHUs aTOMHO-
MOJIEKYJISIDHOTO YYEHUS C UCI0JIb30BAaHUEM BU3yaIbHOW OIOPBHI.

KnaccuduuyupoBaTh XMMHUYeCKHE PeaKIUHU (110 YUCIY U COCTABY pearupyrLiux 1
006pa3yoLIMXCsl BELIECTB) C OOPOX Ha CXEMBI.

CocTaBisiTh GOPMYJIbl GHHAPHBIX BEIECTB 10 BAJIEHTHOCTH U ONIPe/eIsATh BaJ€HTHOCTb MO
dopMysiaM BeleCTB C ONMOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUM.

PaccTaBsiATh K03QPHUIMEHTH] B YpaBHEHUAX XUMUYECKHX PeAKIMH C 0NOPOM Ha aJITOPUTM
y4eOHbIX 1eCTBUH.

CsieoBaTh NpaBUJIaM M0Jb30BAHUS XUMHUYECKOH OCYA0H U JJaGOpaTOPHBIM 060py10BaHUEM, A
TaK)Ke NpaBUJIaM 06pallleHUs] C BEIeCTBAMU B COOTBETCTBUHU C MHCTPYKIMSMH IO BBIIOJTHEHUIO
J1abopaTOPHBIX XMMHUYECKUX OIIBITOB I10J] KOHTPOJIEM IIeJarora.

HWcnosib30BaTh NPY BHIIOJHEHUH Y4eOHbIX 33JaHUH U B IPOIIeCCe UCC/IeL0BATENbCKOM
JleITeJIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY XMMHUYECKOT0 COZAEPXKaHUs, ClIpa-BOY-Hble
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)KeJie3a C CeEpoi, B3aUMO/IeCTBYE XKeJle3a C pAaCTBOPOM
cosiu Mmeau(1l)).
OmnBbIT, UMIOCTPUPYIOLIUH 3aKOH COXpaHEHHUS MaCChl.

JlabopaTopHbie U NpaKTU4YecKne paboTbl

JlabopamopHble onbimbi:

[TpuMeps! pu3nyecKux BIeHUH (IIJIaBJIeHHe BOCKa,
TasiHUe JIbJ1A).

[TpuMepbI XUMUYeCKUX IBJIeHUH (TpOKaJMBaHUe MeJHON
MPOBOJIOKH, B3aMO/IeCTBHE MeJla C KUCJIOTOMH).
Mojenn aTOMOB U MOJIEKY.IL.

[Ipaktuuaeckas padota Ne3. [Ipu3Haku npoTekaHus
XUMHUYECKUX PEAKLIUHN.

BbiqyucneHus

— OTHOCHUTEJIbHOH MOJIEKyJIﬂpHOﬁ MacCcChbl BeleCTB;

— MaccoBOH A0JIM XUMHWYECKOr'o 3JieMeHTa I10 ¢opmyne
COeIJMHEHHUA

MaTepHaJbl, pecypchbl MHTep-HeTa noj pykoBOJCTBOM lefarora.

BbicTparBaTh pa3BépPHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C 0NTOPOH Ha MHGOPMaLMIo U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHaIOB, F[PAMOTHO HCIO0/Ib30BaTh U3y4YeHHbIN MOHATHHHBIA
anmapar Kypca XMMUU

Tema 3. KosinyecTBeHHBIE
OTHOLIEHHUS B XUMHUH (34)

KosinuecTBo BelectBa. MoJsib. MoJsisipHas Macca. 3aKOH
ABoragpo. MoJisipHbIif 06'b€M Ta30B. PacueThl M0 XUMUYECKOH
¢dopmyuie. PacueThbl MaccoBOM 101 XUMHUYECKOTO 3JIEMEHTA B
COeZIMHEHWH, KOJIMYeCTBa BEIeCTBa, MOJISIPHOW MaccChl.
Pac4yéTel N0 XMMHUYECKUM ypaBHEHHUAM.

JleMoHCcTpanus:

- 06pa31ibl BeleCTB KOJMYeCTBOM OJIUH MOJIb

Beruucinenus:

-pacyeT 1o popmyJsie ¥ 0 XUMUYECKOMY YPAaBHEHUIO

PacKpbIBaTb CMBIC/ U3y4aeMbIX HOHSITUH U IPUMEHSITh 3TH MOHSATHS, @ TaKXKe U3y4eHHble
3aKOHBbI U TEOPUHU JId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOIIbIO nmegarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BeIeCTB; KOJHYECTBO BelleCTBa, 06'bEM ra3a, Maccy BellecTBa C
oTopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyéThI 10 ypaBHEHUSIM XUMUYECKUX PeaKIUii ¢ omopoi Ha o6pasel, aJlIrOPUTM
y4eOHbIX IeHCTBUH: KOJMYECTBa, 00'bEMA, MacChl BELeCTBA 10 U3BECTHOMY KOJIMYECTBY,
06'bEMY, MacCe peareHTOB HUJIM IPOAYKTOB PEAKIHH.

BricTpanBaTh pa3BEépPHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOi Ha MHGOPMALIHIO U3
y4e6GHMKa U CIPaBOYHBIX MaTE€PHUAJIOB, TPAMOTHO UCIO/Ib30BaTh U3y4YeHHbIH OHATHIHBIH
amnmapaTt Kypca XMMHH C IOMOLIbIO MeJjarora.

Paspgen 3. [lepuoguyeckuii 3akoH U Ileppuoaudeckas cucTeMa XUMUYeCKHX 3sieMeHTOB /I. U. MeHe1eeBa.
CtpoeHue aTOMOB. XUuMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 4)

Tema 4. CtpoeHue aToma.
NepuoanyecKnii 3aKoH n
Mepuoguyeckasa cucrtema
XUMMUUYECKUX 3/1IEMEHTOB

A. N. MeHnpgeneesa. (7 4)

[lepBble  TOMBITKH XUMUYECKHUX
3JleMeHTOB. [IOHATHEe O Trpylnax CXOJAHbIX 3JIEMEHTOB
(mesi0uHbIe W LIEJIOYHO3EeMEJIbHbIE MeTajljbl, TaJoreHbl,
WHEPTHblEe Trasbl). J1eMeHmMbl, Komopvle 06pasyrom
amg@pomepHble okcudvl U 2udpoKCcUIbL.

[lepuoaundeckuit 3akoH. [lepuojuyeckass cucTeMa
XUMUYECKUX 3JIeMEHTOB . 1. Menpeneena.

KopoTkonepuogHass u  dauHHonepuodHass ~ GOpMBI

KJIaCCUPUKALH

PackpbIBaTb CMbIC/ IEPHUOUYECKOT0 3aKOHA 110/; PYKOBOZCTBOM Ie/arora.

[ToHMMaTb CylIeCTBOBaHHE NEPHOUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(u3MeHeHHUe paJiUyCoB ATOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JI0XKEeHUSI B IEPHUOANYECKON CHCTEMe U CTPOEHHS aTOMa C UCI0JIb30BAaHUEM CXeM U TabJIUIL,

YcTaHaB/IMBaTh CBSI3b MEX/Y IT0JIOXKEHNEM 3JIEMEeHTa B IEPUOJUIECKOH CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUC/I0 3JTEKTPOHOB U pacnpejiesieHUe X 10
3JIEKTPOHHBIM CJIOSIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOWCTB 3JIEMEHTOB U UX COEAMHEHUH 110 IpyInam 1
nepuojam [leproaryecKoi cCUCTEMBI C TIOMOLIBIO TTejarora.
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[leppoANYECKON CHUCTEMBI XUMUYECKHUX 3JieMeHTOB /.
W. MeHngeneesa. [lepuoabl u rpynnbl. Pu3ndecKUid CMbIC
NOpAAKOBOrO HOMepa, HOMepOB IlepHofa W TpyNIE
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX fjep. HM3omonel
JnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 060JI04eK aTOMOB
nepBbix 20 XxXUMHYecKUX 3jeMeHTOB [leprosuyeckoi
cuctembl /I H. MeHpesneeBa.  XapaKTepUCTHKA
XMMHMYECKOTO0  3JIeMeHTa IO €ero TMOJIOXKEHHUI0 B
[Tepuopudeckoit cucreme /. U. MeHnzeneena.

3akoHoMepHOCMU  u3MeHeHusi — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, Memannu4eckux u
Hememanaau4eckux ceolicme no epynnam U nepuooam.
3Hauenue Ilepuoduueckozo 3akoHa u Ilepuoduveckoli
cucmeMbl XUMUYECKUX 3/1eMeHmos 04151 pa3sumusl HaykKu u
npakmuku. /. U. Mendesneed — yuéHulii u 2paxcdaHuH.
JAemoHcTpauun
KopoTtkonepuosHas u AyiMHHONEpHogHas GopMbl
[Teproandeckoi CHCTEMBI XUMUYECKHX 3JIEMEHTOB
. U. MenpeseeBa.

O3HakoMJIeHHe C 06pa3LiaMH MeTaJJIoB U HEMETAJIJIOB.

JNlabopaTopHbie U NpaKTU4ecKne paboTbl
JlabopamopHbliii onbim:

B3anMozielicTBHEe THAPOKCH/JA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapakTepH30BaTb XMMUUYECKHE 3/IeMEHTBI IePBbIX TPEX IePHUO0B, Ka/lHs, KaJbLHAA 10 UX
noJioxkeHuto B [lepuoguyeckoit cucteme /l. U. MeHeneeBa.

CnesoBaTb paBUJIaM 6e30MacHON paGoThI B JIa6OPATOPUH NPH UCIOb30BAaHUH XMMUYECKOH
nocyApl ¥ 060py/J0BaHUA N0/, KOHTPOJIEM Ile/iarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HAa HHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCNOJIb30BaTb U3yYeHHBIH TOHATUHHBIN
anmapar Kypca XMMHU 110C/le CTPYKTYPHUPOBAaHUS MaTepHuaJia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPH BHINOJHEHUH YYE0HBIX 33JaHUM TEKCThI y4eGHUKA OCIe
CTPYKTYPUPOBaHUs MaTepHuaa, ClipaBoyHble MaTepuasbl ([lepuoguyeckyro cucteMy
XUMHUYeCKuX 371eMeHTOB /l. . MeHenieeBa, TaGIULy PaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUHN U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH sl HANPsKEHUH MeTaJlJIoB).

Hcnonb30BaTh NpHY BBINOJHEHUH Y4e6HbIX 3alaHUH U B IIPOLiecce UCCIe[0BaTeIbCKOM
JedATeJIbHOCTH HayYHO-NIOMYJIAPHYIO JIMTEPATypy XMMUYECKOT0 COZlep>KaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypcbl MHTepHeTa 1oJ pyKOBOACTBOM Iefarora

Tema 5. CTpoeHue BemiecTB.
XuMuyeckasi CBA3b.
OKHCINTETBHO-
BOCCTAHOBHUTEJIbHBIE peaKIHH
(84)

Xumndeckas cBsi3b. KoBaeHTHas (OJsipHast ¥ HEMOJSIpHAs)
CBSA3b. OIEKMpooOmpuyamensbHOCmy  amomMo8 XUMUYECKUX
anemenmos. IoHHas cBA3b. Tunvi KpUCMAIIUYECKUX DEUEmOK.
CreneHb OKHCJIEHUS. OKHCINTENBHO-
BOCCTAaHOBUTE/IbHbIE peakuuu. Ilpolecchl OKHCJIEHUS U
BOCCTaHOBJIeHUs. OKUCJIUTETN U BOCCTAHOBUTEIH.

JemoncTpanuun
OKUCITUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU: TOPEHHE,
PEaKINU pa3oKeHHNs, COSTMHCHUS

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATHH NOJ, PYKOBOACTBOM II€1arora.

OnpenensaTs BUA XUMUYECKOI CBSI3U B COEIMHEHHHU C CIOIb30BAaHHEM CXEM.

OmnpenensTs CTEeHb OKUCIEHHsT XHMMIIECKOTO JIeMeHTa 1o (hopMyJIe ero COSIMHEHNUS C
KCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenemnsTs SJIeMEHT (BEIECTBO) — OKHCIHUTEIb 1 JIEMEHT (BEIECTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIICHHUS 1 BOCCTAaHOBIICHUSL.

CoCTaBNIATh AIEKTPOHHBIN OalaHC ¢ y4ETOM YHCIIa OTIAHHBIX U IPUHATHIX SJIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHUCIIHTEILHO-BOCCTAHOBUTEIBHON PEaKIKH 110 alrOPUTMY pa3bopa
OKHCIIUTENbHO-BOCCTAHOBUTEIbHOM PEAKIIHH.

Vcnons30BaTh NpH BBHITIOJHEHUH YUeOHBIX 3aaHUH TEKCThl YUeOHHUKA T10CIIe CTPYKTYPHPOBAHHS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHneneeBa, TabIHIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJICH B BOJIE, DIICKTPOXUMHUYCCKHUH P
HAIPsDKCHUH METaJLIOB)
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Paspe 2. BaxkHeiilye npeAcTaBUTe/IM HEOPraHUYeCKUX BelecTs (35 4)

Tema 6. Kucnopoa. Bogopoga,
(144)

Bosayx — cMech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIeMeHT W TMpOCTOe BellecTBo. HaxoxgeHue
dusnyeckue M XHMHUYECKHe

O30H.
KHCJIOpOJa B TpUPOJE,
cBoHcTBa. Peak1y ropeHyst NPOCTHIX U CJI0XKHbBIX BELLECTB.
appekm xumuveckol peakyuu. IK30- U
3H/I0TEpPMUYECKHe peaxIuy, mepmoxumu4eckue
ypasHeHus. TloHaTue 06 oxcujax. CnocoGbl MosyyeHUs
KHCJOpoJa B JlabopaTopuu U
NpUMeHeHHe KHCJOpOJa. KpYyroBOpOT KHCJIOpoZa B
npupoze. Ton/inBo: yrosib U MeTaH. 3arpsi3HeHUe BO3/yXa,
ycuJieHHe apHUKoBOro 3¢ deKTa, pa3pyLieHue 030HOBOTO
CJI051.

Tens0801

IIPOMBIIIJIEHHOCTH.

Bosopos — asieMeHT U pocToe BeliecTBo. HaxoxaeHue
BO/IOpO/ia B IpHUpo/ie, dU3nuyecKre U XMMUYECKHe CBOMCTBA
(Ha npuMepe B3aUMOJEHCTBUA C
OKCH/IaM{ METaJIJIOB), NIPUMEHEHHUE, CnOCOObl NOMYHYEHUs.

HeMeTa/UlaMHhu H

[ToHsiTHE 0 KUCA0TaX KMCI0THI U coJu.

JAemoHcTpauum

BzauMogelicTBue pocdopa, cephl U xKeJie3a C KUCI0POLOM
(BO3MOXKHO MCNOJIb30BaHNE BU/IE0OTBITOB).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3AyXeE.
OnbITHL, JEMOHCTPUPYIOLLME YCI0BUS BOSHUKHOBEHHUS U
NpeKpaleHus TOpeHHUs.

Nab6opatopHble 1 NpakTUYeckue pabortbl

JlabopamopHblii onbim:

O3HakoMJIeHHEe € 06pa3aMH OKCH/IOB.

IIlpakmuyeckas paboma:

Ne 4. [TonyyeHHe KUCI0PO/ia, U3yYeHHe ero CBOMUCTB.
IMpakrraeckas padora NeS. [Tomyuenue Bojoposa 1 H3ydeHHe

€ro CBOMCTB.
Boituucnenusn

— MOJ]eKyJIHpHOﬁ MacCChbI KMCJIOPpOJA U 030HA Ha
OCHOBAHWH aTOMHOM MacChl XMMUYECKOTO 3JIEMEHTA

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH U IPUMEHSTD 3TH NOHATHUSA NPY ONIMCAHUU CBOKUCTB
BeleCTB U UX NpeBpallleHUH C HCI0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHIIE.

XapaKkTepu30BaTh (ONUCBIBATb)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3ANUCh
COCTaB BO3/yxa, QU3NUECKHE U XU-MUYECKUE CBOMCTBA KUCI0PO/a, CIOCOOHI €0 MOTYYEHHUS,
NpUMeHeHNe U 3HaUueHHe B IPUPO/Ie U )KU3HU YesI0BEKA.

CpaBHHUBATb PeaKI MU TOPEHUS U Me/IIEHHOT0 OKUCJIEHU C Ipe/iBApUTEIbHBIM 00CyX/1eHneM
napamMeTpoOB CPaBHEHHUSI.

Co6urpaTb NpUOOPHI AJIs1 MOJIYyYeHUs KHCI0pOoAa (BbITeCHEHHEM BOJBI U BO3/yXa).

Pacno3HaBaTb ONBITHBIM IYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

Hcnosb30BaTh XUMUYECKYIO CUMBOJIMKY /LISl COCTaBJIeHUs GOPMYJI BEIECTB, MOJIEKYJISIPHBIX
yPaBHEHHUH XUMUUYECKUX PeaKIMH C yyacTHEM KHCJI0POJa.

O6BbACHATD CYIIHOCTb 9KOJIOTMYECKUX IPO6JIEeM, CBA3AHHBIX C 3arpsiI3HEHHEM BO3/yXa.

CrenoBaTh MpaBUJIaM 6e30nacHON paboThI B 1a60paTOPUX IPH UCII0JIb30BAHUH XMMUY€ECKOH
nocy/bl 1 060pyA0BaHMA 10/ KOHTPOJIEM 1e[jarora, a Takxe paBu/aM obpallleHHUs C
rOpPIOYMMHU BeIeCTBAaMU B OBITY.

[I1aHUPOBATD U OCYLECTBJ/IATD Ha NPAKTHKE XUMUYECKHE IKCIIEPUMEHTDI, IPOBOJUTD
HabJ1I0/leHus, leJIaTh BBIBO/bI [10 pe3yJIbTaTaM 3KCIIEPHU-MEeHTA 110/, pYKOBOACTBOM Ile/iarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B polLiecce HCCIe0BaTebCKON
JlesITeJIbHOCTH HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY XUMUYECKOT0 COJlep KaHus, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa Mo pyKOBOJACTBOM Ilefjarora.

BbicTpauBaTh pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALHIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, TPAMOTHO UCII0JIb30BATh U3yYeHHbIH IOHATUHHBIN annapaT Kypca
XUMHUU

Tema 7. Boga. PacTBopsl.
TloHATHE 06 OCHOBaHHUAX

Boga. Ee cocraB. Ctpoenue. Mosekynbl. Qusuyeckue
ceoticmea 600vl. Boda kak pacmeopumesb. PacTBOpBIL

PaCKpblBaTb CMBICJI U3y4aeMbIX MOHSATUHN U NPUMEHATDb 3TH IOHATHUA IIPU OITUCAHUU CBOMCTB
BeleCTB U UX l'lpeBpaH.leHHl‘;l C IIOMOIIbIO ITeaarora.
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(59)

Ilonsimue o pacmeopumocmu sewjecms & sode. [lonsimue o
HACbIUJeHHbIX U HeHACbIWEeHHbIX pacmeopax. MaccoBasi 101
BelllecTBa B pacTBope. PacyeT MaccoBo# 0.1 BelecTBa B
pacTBope (MpoLeHTHasA KOHILEHTPAIHsi).

Xumuueckue ceolicmea 6odbl (passnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusix. Posb pacmeopos e npupode u 6 JHU3HU
yenosexka. Kpyzoeopom e0odvl 6 npupode. 3arpsisHeHHe
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

JAemoHcTpauumn

JJ1eKTPOJIU3 BO/Ibl; CHHTE3 BO/Ibl; B3aUMO/I€HCTBHE BO/bI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNIOJIb30BaHUE
BH/leOMaTepHaJIOB).

PacTBopeHue BellecTB ¢ pa3JIMYHON PacCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUC/IOT U LjeJI04YeH C IOMOILbIO
WH/MKaTOPOB.

Nab6opaTopHble 1 NpakTUYeckue pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe PaCTBOPOB C ONpe/ie/IEHHON
MaccoBOH Jl0J1ell pacCTBOPEHHOTIO BellecTBa.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOAHBIX MPOLECCAX C ONOPOH Ha IIJIaH U CXEMY.

CocTaBJsITh YpaBHEHHUsI XUMUYECKUX PEAKLIUH C y4acTHEM BO/Jbl C OIIOPOH Ha CXEMY.

O6BbACHATD CYIIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX € 3arpsA3HeHHEeM IPUPOJHBIX BO/J,
CrocoGbl OYMCTKU BOJbI OT IPUMeCeH, MephbI 110 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBApUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaIa.

[I1aHUPOBATD U OCYLIECTBIISTD HA IPAKTUKE XUMHUYECKHE IKCIEPUMEHTDI, IPOBOAUTH
Hab6JII0/ieHUs, Ae/1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA 10/ KOHTPOJIEM I1e/1arora, ¢ UCI0JIb30BaHHUEM KJIHLIE.

CiieoBaTh MpaBUJaM 6e30MacHON paboThI B Ia60PATOPUU NIPU UCIIO0JIb30BAHUH XUMHUYECKOHN
MoCy/ibl M1 060PyZ0BaHHUsI O/ KOHTPOJIEM [leJjarora.

[IpoBOANTE BEIUMC/IEHHUS C TPUMEHEHHEeM MOHSTHSI «MaccoBasi 10J1s1 BeIl|eCTBA B pacTBoOpe» C
onopoi Ha GpOpMyIbL.

Hcnosb30BaTh NpU BbINOJHEHUH y4eOHbBIX 3alaHUH U B TpoLiecce KCciel0BaTe1bCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPy XMMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHAIOB, FPAMOTHO HUCIO0/Ib30BaTh U3yYeHHbIH MOHATUHHBIA
anmnapat Kypca XMMHUH [10CJ/Ie IPe/iBapUTEbHOTO CTPYKTYPHUPOBAaHUSA MaTepuyaJa.

Tema 8. dnekTposuTUdecKas
Aucconyanusa. XuMu4deckue
peaknuu B pacTBOpax

(54

Teopus
DIIeKTpOIUTHYECKAs

ANEKTPOIUTHIECKOM JIACCOIIUAIHH.

JiUcconuanys. DNEeKTPOJIUTEl U
HEINeKTPOIUThL. KaTnoHBI, aHHOHBL. Mexanusm duccoyuayuu
6ewecms ¢ pasiuuHbIMU 6UOAMY Xumudeckol cesasu. lonamue
ocmenenu ouccoyuayuu. CUIbHBIE U cIa0bIe 3IEKTPOJIUTHL.
Peakiiun MoHHOTO OOMeHa. Y CIOBHS NPOTEKAaHHsS PeaKiuii
MOHHOT0 oOMeHa 10 KoHua. [loyHble U cOKpanEHHbBIE HOHHBIC
XUMHYECKHE CBOMCTBAa  KHUCJIOT,

YPaBHEHUs  PEAKLUH.

OCHOBaHHUM W coyJied B CBeTe TNpEACTaBIeHHH 00
ANIEKTPONUTHYECKOH quccolranny. KauecTBeHHbIE peakiiy Ha
KaTHOHBl M aHHOHBL: MOHBI XJIOPHA-, OpOMHA-, HOIWA-,
cynbdar-, kapOoHaT-, CHIIMKAT-, pocdar- aHMOHBI; THIAPOKCHI-
HOHBI;

Kemesa (2+) m (3+), menu (2+), MMHKA, TPUCYTCTBYIOIIHE B

KaTHuOHbI aMMOHUWA, Mar”Hus, KaJblousd, aJJlFOMHHUA,

BOJHBIX pacTBOpax.

PackpbIBaTb CMbICJ/ H3y4aeMbIX IOHATHH, @ TAKXKE CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMHU C OIIOPOM Ha CXeMBL.

O6bACHATH NPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PaCTBOPOB C [TIOMOIIIbIO NleJjarora.
CocTaBJIATh ypaBHEHMUS JJUCCOLMALMY KHUCJIOT, IleJI04el U coJiel, ToJTHbIE U COKpalléHHbIe
HMOHHBIE yPaBHEHUS XUMHUYECKUX peaK[Ui HOHHOT0 06MeHa.

[l1aHUpPOBATE M OCYIECTBAATh Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTh
Hab6JII0IeHHs, ZieJIaTh BBIBOZbI 110 pe3y/IbTaTaM 3KCIIepYMeHTa MocJIe TpeiBapUTETbHON
paboThIL.

CrejoBaTh paBUJIaM 6e30MacHON paGoThl B JIaGOPAaTOPHUH NPH UCIOb30BaHUH XMMUYECKON
nocy/bpl M 060pyJ0BaHUA M0/ KOHTPOJIEM Ilejiarora.

[Ipou3BOUTE BEIYMCAEHHUS 10 XUMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BEéPHYThIE NHUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX HAa HHOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HUCNOJIb30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHH [10CJIe IPe/BapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepuraJa.

Hcnosb30BaTh NpY BINOJHEHUH yYeOHBIX 33/JlaHUH U B IPOLIECCE UCCIIEL0BATENbCKOM
JleATeIbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATYPY XUMHUYECKOI'0 COZepPXKaHUs, CIPaBOYHbIe

52




JeMoHcTpanuu

JeKTpUYecKas NPOBOJUMOCTb PAaCTBOPOB BEILECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLIYE TPU3HAKH IPOTEKAHHUS
peakL i HOHHOTO O6MeHa.

JlaGopaTopHBble M NPaKTU4YeCKHe

paGoThl

JlabopamopHbiil onbim:

Peakuuy HOHHOTr0 06MeHA B PACTBOPAX 3JIEKTPOJIUTOB:
cyabdara meau(1l) u ménoun, kap6oHaTa HaTPUA U
COJISTHOM KHCJIOTBI, peaKLus HeUTpasn3auu Mexay
TUAPOKCU/IOM KaJIUsl M COJITHOM KUCIOTOM.
Buvryucaenus

— I10 ypaBHEHUAM XHUMHYECKUX PeaKLUH

MaTepHasbl, pecypcbl UHTepHeTa Nocjie KOHCYIbTAllUM € IeAarorom

TeMma 9. OcHOBHbIE KJIaCChI
HeopraHu4yecKHx
coeIMHEHU

(11y)

Knaccudukanus HeopraHU4eCKUX COeJUHEHHUH.

Okcu/ibl: cOCTaB, Kjaaccudukanus (0CHO8Hble, KUCA0MHbIE,
amg@omepHble, Heco1eo0bpasyoujue Ha npumepe okcuda
yenepoda Il u okcuda azoma Il), HomeHkaaTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCU/0B (B3aHMOJeUCTBUE C
BOJIOH, KHUCJIOTAMH, LIIeJI0YaMHu).

OcHOBaHUSs: COCTAB, KJaccupuKanus (1eJ041 U
HepacTBOpUMbIe OCHOBAaHUs ), HOMEHKJ/IATYPa, pUaniecKue
Y XMMH4YeCcKHe CBOWCTBa (B3aUMO/IeHCTBUE C OKCHIAMHU
HEMeTaJIOB, KUCJIOTAMH, COJISIMH), CROCO6bI NO/1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XUMUYECKUE CBOMCTBA (B3aUMOJelCcTBHE C
MeTaJlJlaMH, OCHOBHBIMH OKCH/IaMH, OCHOBaHUSIMH,
COJISIMH Ha MTPHUMepe COJISTHOU U CEpHOH KUCJIOT), CNOCO6bI
noay4eHusi. Psii akTABHOCTH MeTaJIJIOB.

Couu (cpesHME): HOMEHKJIATYPA, CIIOCOOBI MOJTy4YeHUS,
B3aUMOJIEUCTBUE COJIEN C MeTa//IaMHU, KUCJIOTAMH,
IeJI0YaMH U COJISIMH.

['eHeTHYeCKas CBSI3b MEX/1Y KJIaCCAMHU HEOPTraHUYeCKUX
coeuHeHUN. ['eHeTHYeckue psaabl. [ToHsmue 06
amg@omepHbix cudpokcudax (Ha npumMepe LUHKA U
AAIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
KUC/10mamu u we10Mamu, pas3/a0xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3sibl HeOpraHUYeCKUX BELeCTB Pa3IMYHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA,0M
megu(1I).

Peakuus HeHTpannsauuu.
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OmnpeneneHne OCHOBHBIX KIIaCCOB HEOPTaHNUECKUX COSANHEHHH MO I1abIoHYy.

CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCANHEHHH HA OCHOBE
OIIpeJIeICHHSL.

CocraBiieHne (GopMys1 OCHOBHBIX KIIAaCCOB HEOPTaHWYECKHX COSIUHEHHI M Ha3bIBaHHE HX IO
MEXIyHapOIHON U TPUBUAIEHON HOMEHKIIATYpE C HCIIOJIb30BaHUEM OIpEeICHHs 1 TaOIHIBI
PacTBOPUMOCTH.

KiaccuduipoBanue n3ydaeMbIX BEIIECTB [0 COCTABY H C60lCmMEaM C ONIOPO Ha ONpeesIeH s,
CXEMBI ¥ TaOJIHITy PACTBOPHMOCTH.

CocraBieHne TaOJINIBI TeHETHUECKUX PSIIOB U CXeMBI «[ eHeTH4ecKast B3anMOCBS3b OCHOBHBIX
KJTACCOB HEOPTaHWIECKUX COSTUHEHHMIN 0] PYKOBOJCTBOM Mearora.

[Tporao3upoBaHue CBOHCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB H3YUCHHBIX KJIACCOB,
IPyYII BEIECTB, K KOTOPbIM OHM OTHOCSTCS C CIOIb30BaHUEM cXeMbl «[ eHeTHueckas B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEIMHEHUI» M0l pyKOBOJCTBOM Ieiarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUH peakiuii, WITIOCTPUPYIOIINX XUMUYECKUE CBOICTBA
H3Y4YEHHBIX KIIACCOB U CNOCOObI NOyYeHUs BEIECTB U3YUEHHBIX KJIaCCOB, IPYIII, a TAKXKe
MOATBEPIKAAIONIIX TeHETHIECKYIO B3aNMOCBSI3b MEX/Ty HIIMH, C OIIOPOi Ha BepOabHYIO CXEMY B
KaueCTBE 3PUTEILHOMN OIOPHI.

CocTaBieHre MOJIEKYJIIPHBIX YPAaBHEHHH PEaKIHUii 10 CXeMaM ¢ IIPeABAPUTENIEHBIM 00CYKIeHHEM
BBIOOpA PEearupyIoOIIX BEIIECTB.

Brruncnenue no ypaBHEHUSAM XUMHUECKHUX PEeaKLUi KoJUyecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00bEMY, Macce peareHTOB WK MPOJYKTOB PEAKIMH 10 allTOPUTMY.

[InanupoBaHUe M OCYLIECTBICHHE HA IPAKTUKE XUMHUYECKOTO 3KCIIEPUMEHTA U HAOII0ICHHUS IO
PYKOBOZICTBOM yYHTEJIS.

®dopmMmynpoBaHUE BBIBOOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIOIB30BaHUEM OMOPHBIX CIIOB.
DopMynpoBaHUE C TIOMOIIBIO ITE€Iarora M BEINOIHEHNE TIPaBUII 6€30TT1acCHON paboTHI B Ta00paTopun
TP UCTIONB30BaHUH XMMUYECKOH TIOCYIBI K 000PYHOBAHMSI.

Hcrionp30BaHue P BHITIOJHEHUH YIeOHBIX 3aaHHi U B IIPOIIECCE UCCIIEIOBATENBCKOM A TENFHOCTH
HayYHO-IIOMYJIIPHOHN JTUTEPATypbl XUMHUUECKOTO COJEP KAaHMUs, CTIPABOYHBIE MAaTEPHANbI, PECYPCHI
HurepHeTa, ocyliecTBIeHHE BEIOOPA MO pYKOBOCTBOM HaCTaBHHKA.




BbiTecHeHue ofjHOr0 MeTaJlJa JPyTr¥M U3 pacTBOpa COJIH.

NabopaTopHble 1 NpakTUYeckue pabortbl
Jla6opamopHule onbimuil:

B3anMogeiicTBYe KUC/IOT C MeTalJIaMu.

[TonydyeHne HepacCTBOPUMBIX OCHOBAaHHM.
B3anMogelicTBre HepaCTBOPUMBIX OCHOBAaHHH €
KHUCJIOTaMH.

Paznoxenue rugpoxkcuga meu(Il) mpu HarpeBaHUU.
Ilpakmuyeckas paboma:

Ne 7. PelieHue 3KCiepuMeHTa/IbHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeIMHEHUI».

BblyucneHus
— 10 ypaBHEHHUAM XUMHUYIECKHUX peaKLlI/Iﬁ

BricTpanBaHue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OIOPOii Ha HH(OPMALHIO U3
yueOHHKA U CIIPaBOYHBIX MaTe€PUAIOB, TPAMOTHOE UCIIOIb30BaHHE N3YyYEHHOTO MIOHATUITHOTO
anmapara Kypca XUMUH C HCTIOIb30BaHUEM IUIAHa, OTIOPHEIX CJIOB, alTOPUTMAa.

Pa3spen 3. BewectBo u xumuyeckme

peakuum, 44

Tema 10. Xumuueckue peakumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMUUYECKUX peaKuuii (4u)

Ionsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
susowue Ha cKopocmo XUMUYECKOU peaxkyuu. Tlonsmue o
COMOCEHHbIX U 2eMEePOCeHHbIX peaKyusix. Ilonsmue 06

06pamuMblx u HEO6pHmMMle XUMUYECKUX  peaKyusix.

Tonsmue o XUMUYECKOM pasHosecuu. Cﬂ/té‘lMé‘Hue

XUMUHYECKO20  pABHOBECUSL. @aKmOpbl, eruAwowue  Ha

CKoOpocmb XUMU4eCcKoul peaxkyuu u nojlodxceHue Xumu4ecko2o
paesrHoeecusl. KJZGCCM¢MKHMM}Z XUMUYECKUX peakuuﬁ no

PA3HbIM OCHOBAHUSIM.

PackpsIBaTh CMBICI H3y4aeMbIX TOHATHI U IPUMEHATH 3TU HOHATHSA IIPH ONMCAHUN CBOICTB BEIIECTB U

HX IPEBpalleHUH.

KrnaccndumpoBaTs XMMHYECKHE PEAKIIUH IO PA3ITHIHBIM HPH3HAKAM.

Y cTaHaBIMBaTh 3aBUCHMOCTB CKOPOCTH XUMHUYECKOH PEaKIH OT Pa3IMIHBIX (haKTOPOB MO

PYKOBOJCTBOM YUHTEIIS.

[Tporuo3upoBaTh BOZMOXKHOCTH MPOTEKAHHS XMMHUYECKUX MPEBPALICHIH B Pa3JIMYHBIX YCIOBUSX HOCIE

HpeBapUTENbHON paboTHI.

Dnpenenste OKUCIUTENb 1 BoccTaHOBUTENb B OBP.

CocTaBIsATh SMEKTPOHHBIN OaNaHC PEaKIUH.

[Ipon3BOANTE BEIYMCIICHNS IO XUMHUYECKAM YPAaBHEHHSM TI0 AITOPUTMY.

BrICTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOif Ha MHGOPMAINIO U3 yIeOHHKA 1

CIIPaBOYHBIX MAaTEPHANOB, TPAMOTHO HCIIOIB30BaTh N3YIEHHBII MOHATHITHBIN anmapar Kypca XHMUH

TIOCJIe MPEIBAPUTEIILHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh MY BBITOIHEHUH yIeOHBIX 3aJJaHUH H B IIPOLIECCE UCCIIEA0BATENBCKON eI TEIbHOCTH

Hay4YHO-TIOIYJISIPHYIO JIUTEPATYPY XUMHYECKOTO COAEPKAHHs, CIPABOYHbIE MAaTEPUAIIbI, PECYPCHI

HTepHeTa mocie KOHCYJIBTALMH C TIearoroM.

PackpbIBaTh CMBICI N3y4aeMbIX MOHSITHIA, 8 TAK)KE CMBICI TEOPUH IEKTPOIIUTUUECKON TUCCOLMALINH C

OTIOPOH Ha CXEMBI.

DOBACHATS IPUYHHBI AIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB € MOMOIIBIO MEArora.

CocCTaBisATh ypaBHEHHs TUCCOLMAIIMH KUCIIOT, LIEJI0UeH U COJIeH, ITOJHBIC U COKPAIEHHBIC HOHHBIE

YpaBHEHUsI XUMHYECKHX PEAKIMil HOHHOTO OOMeHa.

r[J'IaHI/lpOBaTb 1 OCYLICCTBJIATH Ha MNPAKTUKE XUMHUYCCKUE DKCIIEPUMEHTDI, IIPOBOAUTH Ha6.]'ll0}leHPI${,

JIeTaTh BBIBOJBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPEABApUTEIFHOH PaboTHI.

CremoBaTh npaBmiaM 6e30MacHOM pabOTHI B Ta00paTOPHH MPU UCHIONB30BAaHHH XUMHUYECKOI TOCY Bl 1
000pyI0BaHUS O KOHTPOJIEM TIearora.

[Ipon3BOANTH BEIYMCIICHHS [0 XUMIUECKUM YPaBHEHHSIM.

BbicTpanBaTh pa3BEPHYTHIE MHCHMEHHbIE U YCTHBIE OTBETHI € ONOPOI Ha HHGOPMALHIO U3 yueOHHKA U
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CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIOIb30BaTh U3yUEHHbIH TOHATUIHBIHN anmapar Kypca XUMHUH
TOCJIe MPEeIBAPUTENLHOTO CTPYKTYPUPOBAaHHS MaTepuaa.

Vcrionp30BaTh MY BBITOMHEHUH yIEOHBIX 3aJJaHUH H B IIPOIIECCE NCCIIEA0BATENBCKON eI TeIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYIbTAllUU C IEaroroM

9 KJIACC

(2 4 B Hemento, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLMe AaHHDI pa3aen
nporpammbil,

M KOIMYECTBO 4acos, OTBOAUMOE
Ha WX u3yyeHue

OcHoBHOE coeprKaHue

OCHOBHblE BUAbI AeATE/IbHOCTH
obyuatowmxca

Paspeu 1. BemecTBo U XuMHUYecKe peakuuu (104)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(10y)

IIepuoauueckuii 3akoH. [lepuoauyueckas cucteMa XMuMHUUECKUX
anemenToB JI. 1. MenaeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBUH C ITOJI0KCHUEM HJICMEHTOB B
MIEPHOIMYECKON CHCTEME U CTPOEHHEM MX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpraHWYeCKUX coeAuHeHul. ['eHeTnueckas cBsi3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUbI XUMIUECKON CBSI3U U TUIIBI
KPHUCTAUINYECKUX PELIETOK. 3a68UCUMOCHb CEOUICING Gelyecms
OM UX CIMPOECHU.

XUMHYECKHe PeaKIiy. KIacCU(PUKAINsI XUMUYECKAX PEaKIHit
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 2IeKTpOIUTUYECKON TUCCOLUAIUU

JleMoHCcTpanuu

1. Moge/iu KpUCTalIMYeCKHUX pelIETOK HeOPraHUYeCKUX
BeLIEeCTB.

2. KopoTkonepuno/Has 1 JNIMHHOIIEpHOAHAS HOPMEI
[Teproanueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB

J. . MenneneeBa

IpakTnueckas pabora Ne8 «Peakium HOHHOTO OOMeHay
IpakTnueckas pabora Ne 9 «KavyecTBeHHbIE peaKIUK Ha HOHBI
B pactBope".

KontponbsHast pabota Ne6 «IMeKTpOIuTHYESCKAsT TUCCOIHATIHS

XapaKTepu30BaTh XMMHYECKHE 3JIEMEHThI IePBbIX TPEX IepHUOA0B, Ka/IUA U KaJbLU 10 UX
noJioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ OOpPOY Ha aJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOpPraHUUeCKHe BellleCTBa M3y4YeHHBIX KJIacCOB C ONOPOH Ha
cxeMy, TabJIMILy pacCTBOPUMOCTH.

OnucelBaTh 06111Mie XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJIacCOB, MOATBEPXAAThb
CBOWCTBA MPUMepPaMH MOJIEKYJISIPHBIX YPaBHEHUM XUMUUECKUX PeaKLUH C OIIOPOY Ha CXeMY.

OnpezenaTb BUJ XMMUYECKOH CBAI3U M TU KPUCTA/NIMYEeCKOH PelIETKH BelllecTBa C ONOPOM Ha
CXeMy.

[IporHo3upoBaTh CBOKWCTBA Bel|eCTB B 3aBUCUMOCTH OT UX CTPOEHHUs N0CJIe IpeiBApUTEIbHOTO
pas6opa.

BeicTpanBaTh pa3BépHyTble NUCbMEHHBIE U YCTHbIE OTBETHI C OIOPOM Ha
rHdopMalyIo U3 yueGHHKA U CIPAaBOYHbIX MaTepPHaJIOB, F[PAMOTHO UCI0/1b30BaTh U3yYeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpY BBINOJHEHUH YieOHBIX 3aZlaHUH U B ITpoIiecce Kccae0BaTebCKON
JleATeIbHOCTH Hay4YHO-TOMYJISIPHYIO JINTePaTypy XUMHUYeCKOT0 CoJiepKaHus, ClipaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM lefarora.

PackpsIBaTh CMBICH TEOPUH 3TEKTPOIUTHIECKOH Auccorrayi. OOBsSCHATD IPUINHBI

3JIEKTPOIIPOBOAHOCTH BOIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS JUCCOIMAIIMY KUCIOT U IIET0UeH, MOTHBIC H COKpPAIICHHbIE XUMIIECKUE

YPaBHEHUS] XUMHYECKUX PEaKIUii HOHHOTO OOMEHa.

Pa3pes 3. HemeTasibl U MX coeJuHeHUs (24 1)

Tema 3. O61as
XapaKTepUCTUKaA
XHMHUYECKHUX 31eMeHTOB VIIA-
rpynimsbl. ['ajoreHsl

(44)

0611as XxapaKTepUCTHKa rasioreHoB. 0COGeHHOCTH
CTPOEHHs1 aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE /sl HUX
cTeneHu okucieHus. CTpoeHue U GpU3UUYECKHe CBOMCTBA
MPOCTBIX BEI[eCTB — rajioreHoB. XUMUYeCKHe CBOMCTBA Ha
npuMepe xjopa (B3auMo/ieiCTBHe C MeTa/lJIaMH,
HEMeTaJIJIaMHU - BOJOPO/IOM U KUCJIOPOZIOM,
wesouamu).Xnopoozgopos. CossiHast KHCIOTA,
XUMHYECKHe CBOMCTBA, No/1IyyeHue, TIpUMeHeHHe.
KauecTBeHHbIe peaKI1K Ha rajloTeHU/I-UOoHBL. Jelicmaue
X/A0pa U X/0p08000poda Ha OP2aHU3M 4Ye108€eKa.

O6'bACHATD 0611{Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX COEJUHEHUH B
npe/iesiaXx MaJibIX IEPUO/I0B U IVIaBHBIX OArpyN [leproAryecKoi CHCTeMbl XUMUYECKUX
3JIEMEHTOB C y4E6TOM CTPOEHHS UX aATOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTb pU3HYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJOXKHBIX BEleCTB (XJI0pOBOJ0PO/Ia, XJIOPU/iA HATPHs ), CIOCO6BI UX
NOJIy4eHHs], TIPUMEHEHHUE U 3HAYEeHHe B IPUPOJIe U XKU3HU YesIoBeKa MocJIe
CTPYKTYypUPOBAHUS MaTepHala.

OnpefiesiTh raJoreHU/i-MOHbI B paCTBOPE C UCIOJIb30BAaHUEM TabJINIb! "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATD U OCYILECTBJISATh HA NPAKTHUKE XUMUUYECKHE 3KCIIEPUMEHTBI, TIPOBOJUTD
HabJII0/IeHHs, Zie1aTh BBIBOJIBI 110 pe3yJIbTaTaM 3KCIIePUMeHTa 110CJ/Ie IpeABapUTeIbHON
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BaxkHell1Me xJI0pUAbl M UX HaXOXeHHe B IPUPO/e.

JeMoHCcTpanuu

BujeomaTepuasbl: raoreHbl M UX COeIMHEHUS.
O6pa3subl XJIOPU/OB.

JlaGopaTopHble U NpaKTH4YeCKHe PaGOThI
JlabopamopHbiil onbim:

PacnosHaBaHue x10pU/-MOHOB.

paboThIL.

Cie0BaTh NpaBUJiaM 6e30MacHON paboThI B JIa60PATOPUH MTPH UCI0JIb30BAHUN XUMUYECKOU
NOCy/bl M 060pYy/J0BaHUs M10/] PYKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C 0IIOPOX Ha MHOPMALIMIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCI0Jb30BATh U3y4YeHHbIM NOHATUUHBIN
anmnapar Kypca XUMHUH.

HWcnosib30BaTh NPH BBINOJHEHUH YYe0HbIX 33/JlaHUH U B POLieCCE UCCIE0BATENbCKOMN
JleATeIbHOCTH HayYHO-MIONYJIAPHYIO0 JIMTePATyPy XMMHYECKOT0 CO/lep>KaHHsl, CIPaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61as
XapaKTepPUCTUKA
XHUMHUYECKHUX 31eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 4)

061as xapaKTeprCcTHKa 3J1eMeHTOoB VIA-rpynmnel.
OcoGeHHOCTH CTPOEHHS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJ1d HUX CTEIIEHHW OKUCJIEHHA. CTpOEHI/Ie u
¢dusnyecKre CBOMCTBA MPOCTHIX BELIECTB — KUCA0POJA U
Cephl.

AnnorponHble MOgUUKALIUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBolcTBa cepbl. CEpOBOLOPO/I, CTPOEHHUE,
¢du3nYecKre U XMUMUYeCKHe CBOHCTBA (KUC/IOTHbBIE U
BOCCTaHOBUTeJIbHBIE). OKCHU/IbI CEpBI KaK IPeACTaBUTENTH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XUMUYeCKHe CBOUCTBA (06111e KaK MpeiCTaBUTeES
KJIacca KUCJIOT U celjuduyecKkre), IpUMeHeHHe.
CepHUCTast KUCJIOTA.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnoco6ba noJtyyeHust cepHoll kucaomol. Conu cepHOU
KHUCJIOTBI, KaueCTBEHHAs peaKLiys Ha Cy/1bdaT-HoH.
Haxorx/ieHue cephbl U eé coeJUHeHUH B IPUPO/Ie.
Xumuueckoe 3azpsi3HeHue okpydrcaroujeli cpedvol
coeduHeHUsIMU cepbl (KUC/10mHble 000U, 3a2psi3HeHUe
803dyxa u 6000éM08), cnOcobbl 20 NpedomepaujeHusl.

JleMoHCcTpanuu

Kosiieknuu (BueoMaTepHalbl): cepa v eé coeZJMHEeHHUs.
O6yriinBaHUe caxapa HoJ JelicTBueM
KOHI[eHTPHUPOBAaHHOW CEPHOU KHUCIOTHI.

JlabopaTopHble 1 NpaKTU4YeCKUue paGoThl
JlabopamopHbvle onbimvl:

O6HapyxeHHUe cyabdaT-UOHOB.

B3auMogelicTBrUe pa36aBeHHON CEpHOM KUCIOTHI C
LIMHKOM. BeruucaeHus

10 ypaBHEHUSIM XMMHUYECKHX PeaKIHi;

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/71eMeHTOB VIA-rpynibl U ux
coeIMHEeHU I
C y4€TOM CTPOEHHs UX aTOMOB C ONOPOH Ha cxeMy "Mi3MeHeHHe paZilyCcoB B MOArpyHnax".
XapakTepusoBaTh GpU3NIeCKUe
Y XMMHY€eCKHe CBOMCTBA NPOCTOr0 BellleCTBa Cephl ¥ eé coelMHEeHUH (CepoBOL0POAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1baToB), CIOCO6GBI UX MOJYYeHHs, IPUMEHEHHE U 3HAaYeHHe
B IPUPO/ie U XKU3HU YesI0BeKa C OIIOPOH Ha CXeMy U IJIaH.

OnpejiensiTh Ha/IM4YKUeE Cy/bGaT-UOHOB B PacTBODE.

O6BbACHATD CYILIHOCTb 3KOJIOTHYECKUX NP06JIeM, CBA3aHHBIX C TepepaboTKOM coeJMHEHUH cephl
nocJie CTpyKTypHUpOBaHUsl MaTepHasa.

[I1aHMPOBATh U OCYLIECTBIIATH HAa IPAKTHKE XUMUYeCKHUe 3KCIIepUMEHTBI, TPOBOJUTh
HabJIt0ieHus], ieJaTh BbIBO/bI 110 pe3yJbTaTaM 3KCIepUMeHTa.

CieoBaTh NpaBuJaM 6e30nacHOM paboThl B 1a60paTOPUU NIPU UCIOJIb30BAHUM XMMUYECKOHN
nocy/bl U1 060pyA0BaHUs O/ PyKOBOJCTBOM IleJjarora.

[IpoU3BOJUTE BEIYHCIEHHUS 10 XUMUYECKHUM YPaBHEHHUSAM [0 aITOPUTMY.

HWcnosnb30BaTh NpH BLINOJHEHUH yueOHBIX 33/JaHUH TEKCThI y4e6GHUKa, CIPaBOYHbIe
MaTepuasbl ([lepuoiuyeckyro cucTeMy XUMHYECKUX 31eMeHTOB /I. Y. MenpeneeBa, TabauLy
pacTBOPUMOCTH KHMCJIOT, OCHOBaHUH U COJIel B BOJie, 3J1eKTPOXUMHUYECKUH PAJ, HANlPSHXKeHUH
METaJIJIOB).

Hcnoabp30BaTh NpHY BbIMOJHEHUH yue6-

HBIX 33/JaHUH U B IPOLeCCe UCCIel0BaTeIbCKOM esiTeIbHOCTY HAyYHO-MOMYJIIPHYIO JIMTEPATypy

XUMHYECKOTO0 COJIepXKaHUs, CIPaBOYHbIe MaTepHaJlbl, pecypchl MHTepHeTa

1ocJle KOHCYJIbTALlUHU C efilarorom
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Tema 5. O61as
XapaKTepPUCTUKA
XMMHYECKHUX 3J1eMEHTOB VA-
rpynisbl. A3oT, docdop u ux
coeUHEeHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
OCcoGeHHOCTH CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /Il HUX CTENIEHU OKUCJIEHUSI.

A3oT, pacnpocTpaHeHHe B IpUpoOAe, PU3NYECKUE U
XUMUY€eCKHe CBOMCTBA (B3aUMO/IeICTBUE C META/JIAMU U
HeMeTaJl/IaMH - KUC/I0POJI0M U BoZopoioM). KpyrosopoT
a3oTa B IPUPOJE.

AMMUaK, ero pusnYecKue U XUMUYECKUE CBONCTBA
(okucIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO PAcTBOPA),
nosyvenue v npuMeHeHue. Cosi aMMOHMUS, X U3UUECKHe
W XUMHUYeCcKHe CBOHWCTBA (pa3/ioKeHHe, B3aUMOJeHCTBHE
Co 1[eJI0YaMHU), TpuMeHeHHe. KayecTBeHHas peakLus Ha
HMOHbI AMMOHHS.

A30THas KMCJIOTa, eé GHU3NYecKre U XUMUYeCcKre CBOHCTBA
(o61ue KaK MpeACTaBUTEIS K1acca KUCIOT U
cnenuduyeckre). A3oTHcTas KucioTta. Ucnosb3oBaHue
HUTPATOB U COJIEH aMMOHHS B Ka4yeCTBe MUHepabHbIX
yA06pEeHUN.

Xumuueckoe 3azps3HeHuUe OKpysxcaroujeli cpedsl
coeduHeHUsIMU azoma (KucsaomHble 000U, 3a2psi3HeHUe
8030yxa, No4Ysbl U 80006M08).

docdop, as1ompontsie modudukayuu gocgopa,
dusnyeckre U XUMUYECKHE CBOMCTBA (B3aUMO/JIECTBUE C
MeTaJlJIaMH, HeMeTaJlIaMH1, KOHYeHMpUpo8aHHOU a30mHoU
u cepHoli kucaomamuy).

Okcup docdopa(V) u pocoopnas kucioTta, pusndeckue u
XUMHUYeCKue CBOMCTBa, NosydeHue. KayecTBeHHas
peaknus Ha GochaT-HUOHBL.

HUcnosnbp3oBanue ¢pochaToB B KadecTBe MUHEPAJIbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docdaTamu.

JleMoHCcTpanuu

Konneknuu: dpocdop u ux coeAUHEHUS.

B3auMo/ieliCTBHE KOHIIEHTPUPOBAHHOM a30THON KU CJIOThI
C Me/ibIo.

JlaGopaTopHbie ¥ NpaKTU4YeCKUue paGoThl
JlabopamopHble onbimbi:

1. BsauMogeicTBHE CcoJieli aMMOHHUS C LIETOYbIO.

2. O3HakoMJIEHHE C 06pa3LjaMU a30THBIX U GocPOpHBIX
YA0OpEeHUH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3yYEHUE €ro CBOMCTB.

OO6'BSICHATDH 061[e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3/1eMeHTOB VA-TpyINIbI U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh pU3NYECKUE U XUMHUUECKHE CBOMCTBA IPOCTHIX BeleCcTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docoopa(V) u pocdopHoii kucaoTsl, pochaToB), CHOCOOHI UX MOJYyUEHHUs], IPUMEHEHUE U
3HaueHUeE B IPUPO/E U )KU3HU YesI0BEKA C UCIIOJIb30BAHUEM CXEMBI.

OnpefiensiTb HOHbI aMMOHUSA U pocdaT-uOHBI B paCTBOPE C UCII0/b30BAaHUEM TABJIUIbI
"XapakTepHble peaKI[M{ Ha KATHOHbI U aHUOHBI".

O6BbACHATD CYIIHOCTb 3KOJIOTHYECKUX NP06JIeM, CBA3aHHBIX C HAX0XK/JeHHEM COeIMHEHUH
azota u pocdopa B OKpyKalollel cpese.

[I1aHUPOBATD U OCYLIECTBIIATD HA IPAKTHKE XMMUY€ECKHe 3KCIIEPUMEHTBI, TPOBOJUTD
HabJ1I0/ieHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CrnesoBaThb paBUJIaM 6e30MacHON paGoThl B JIaGOPAaTOPUH NPH UCIOIb30BAaHUH XMMUYECKOH
nocyZpl ¥ 060pyj0BaHUS.

[IpoU3BOJUTE BEIYMCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepHaJibl (IepUOJUYECKYI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /I, V. MeHesieeBa, TabuLy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUH PsiJl HANPSPKEHUH
METaJIJIOB).

Hcnosb30BaTh NpHY BbINOJHEHUH y4eOHBIX 33/JlaHUH U B IpoOLiecce UCC/Ie0BaTENbCKON
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COJlep KaHus, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa nocjie KOHCY/IbTalMHU C IIefaroroMm
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Buryuciaenus
— [0 YpaBHEHHUSM XUMUYECKUX PEAKIUI
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Tema 6. 0611asa xapaKTepuc-
THKa XMMHY€ECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriepoa u KpeMHMI U X
coeMHEeHUA

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anmas),
pacnpocTpaHeHue B IpUpojie, PU3ndecKue U XUMUYECKUE
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B mpupose.
Oxcuzbl yriaeposa, ux GusnyecKue U XUMUIeCKHe
CBOMCTBA (B3aUMO/I€MCTBUE C METAIIAMH, HEMETAJIJIAMH,
KOHYeHmMpupoe8aHHol a30mHoli u cepHoll Kucaiomamu), ux
JIEACTBUE HA )KUBbIE OPTraHU3Mbl, N0/1Iy4YeHUe

Y IpUMeHeHHe. IKo102u1ecKue npob.1emMbl, C8s3aHHbIE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAUMama; napHUKogbsll aggexm.

YroJsibHas KMCJIOTa U €€ CoJIY, UX PU3HYecKue U
XMMH4YeCKHe CBOHCTBA, N0/1y4eHue U NIPUMeHEeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
HcnosvzoeaHue kap6oHamoe 8 6bimy, meduyuHe,
NPOMbIWIEHHOCMU, Ce1bCKOM X03slicmae.

KpemHui, ero pusnyeckre u XuMU4ecKrle CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/lJIAMU U HEMeTa/lJIaMH),
no/yveHue U npuMeHeHue 8 3/1eKmpoHuUKe.

CoeduHeHust kpemHusi 8 npupode. O6ujue npedcmagieHust 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cuaukamel, ux
ucno/b308aHue 8 6bimy, MeduyuHe, NPOMbIULAEHHOCMU.
Baosic-Heliwue cmpoumesibHble MaAMepuabl: KepamukKa,
cmek10, yemeHm, 6emoH, yxcesne3o6emoH. [lpobaemol
6e30nacHO20 UCNO/Ib30BAHUSI CMPOUMENbHBIX MAMEPUA108
8 N0BCEOHEBHOUl HCUSHU.

JleMoHCcTpanuu

Mojeu KpUCTa/lJINYeCKUX Pell€TOK aJiMa3a, rpaduTa,
MOJIeKy bl QyJLIepeHa.

Ancop61iysi pacTBOPEHHBIX BEIl|eCTB aKTUBUPOBAHHBIM
yraém. [Ipotusoras.

BuseoMaTtepuasibl: CUIMKaTHAsI IPOMBILLJIEHHOCTD.
Mogeu MoJieKyJ1 OpraHM4YeCcKUX BellieCTB.

JlaopaTopHbie ¥ NpaKTU4YeCKUe paGoThl
JlabopamopHvliii onbim:

KauecTBeHHas peakijusi Ha KApOOHAT-UOH.
IIpakmuueckue pabomeotl:

Ne 11. [losryyeHue yrieKUcaoro rasa v UsyuyeHue ero
CBOWCTB.

Ne 12. PenteHue skcriepuMeHTa/IbHBIX 33/1a4 10 TeMe
«HemeTannbi».

BuryuciaeHus
110 ypaBHEHHUAM XMMHUYECKUX PeaKLUil
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OO6'BSCHATDH 001Ne 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3J1eMeHTOB [VA-rpynmnel 1 ux
COeJMHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XMMUYECKHE CBOMCTBA NPOCTHIX BELECTB YIJIEpOa U
KpEeMHHUS U UX COeJUHEHUH (OKCU/I0B yIJIEPO/a, YTOJbHOU KUCI0ThI, KApOOHATOB, OKCUAA
KpEeMHHUS$1, KDeMHUEBOU KHUCJIOThI, CUJIMKATOB), CIOCO6BI UX MOJIyYeHUs], IpUMEHEHUE
Y 3HaY€HHUE B IPUPO/IE U XKU3HU YeJIOBEKA.

OnpefiensiTb KAPOOHAT- U CHUJIMKAT-

HOHBI B pacTBOpE.

O6BACHATD CYIIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XK/J€HHUEM YTJIEKHCJIOr0 ra3a
B OKpYy»Kalolel cpefie.

[11aHMPOBATDb M OCYIIECTBJSATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,

[TpoBoAUTH HAGJIIOJEHNS, ieJIaTh BBIBOAbI 0 Pe3yJ/IbTaTaM 3KCIIepUMeHTa IocJie
npe/iBapUTeJbHOM paboThl.

CrnenoBaThb MpaBuJaM 6e30MacHOM paboThI B 1a60paTOPUH IPU UCTIOJIb30BAHUU XUMUYECKOH
nocyZpl ¥ 060pyJ0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepuasbl ([lepuoiuyeckyo cucTeMy XUMHUYeCKUX 3eMeHTOB /I. Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUH PsiJl HANPSPKEHUH
METAJIJIOB) 1OCJIe KOHCY/IbTAlMH C IelaroroM.

Hcnosb30BaTh NpY BINOJHEHUH yueOHBIX 33/JlaHUH U B IpoOLiecce UCCIel0BaTel1bCKOM
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COJlep KaHus, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTEepHeTa




Paszpes 2. MeTa/uibl ¥ Ux coeguHeHus (20 4)

Tema 7. O61He CBOICTBa
METa//IOB
(44)

0611as1 XxapaKTEPUCTUKA XUMUUECKUX 3JIEMEHTOB —
METaJlJIOB HAa OCHOBAaHUH UX MOJIOXKEHHS B
[lepruoanyeckoy cucTeMe XUMUYECKUX 3J1eMEHTOB

. . MeHzesieeBa u cTpoeHusi aToMoB. CTpoeHHe
MeTaJl10B. MeTaslin4yecKasi CBsI3b U MeTa/IHuecKast
KpUCTa/UIMY€eCKas pelIETKA. JIEKTPOXUMHUYECKUM PsijL
HanpshKeHUH MeTalioB. PU3nyecKre U XUMUYeCKue
CBOWCTBA METAJLJIOB (B3aUMO/IeeHCTBUE C KUCIOPOJ0M,
BOJIOH, KUCI0TaMHu). O6ujue cnocobbl NoyveHusl
Memasnnos.

IloHsamue o Koppo3uu .Meman/08 U 0OCHO8Hble CNOCOObL
3aujumst om koppo3uu. Cnaaswl (cmasb, 4yayH,
diopaaromMutuli, 6poH3a), UX npuMeHeHue 8 6bImy u
NnpoMblULAeHHOCMU.

JleMoHCcTpanuu

03HaKoMJIeHHE C 06pa3liaMy METAJJIOB U CIJIABOB, UX
$U3NYECKUMU CBOMCTBaMU.

Mojenu KpUCcTalJIM4eCKUX PELIETOK METAJLJIOB.
BusieomaTepuasibl: KOppo3us METAJIJIOB.

JlaGopaTopHbIe ¥ NPaKTUYeCKHe PaGoThI
Jla6opamopHbie onbimul:

O3HakoMJIeHHe ¢ 06pa3LaMH CIIJIaBOB MeTaJlJIOB.
3aBUCHMOCTb CKOPOCTH peaKLMu MeTaJ/lj1a C KUCI0TOH OT
NpUPO/JBI MeTaslsIa.

Bwruucaenus
10 YpaBHEHHUSAM XMMHUYECKUX PeaKLHil.

PackpbIBaTb CMbIC/ U3y4aeMbIX HOHSATHH U IPUMEHSTD 3TH IOHSTHS PY ONIMCAHUU CBOWCTB
BEIIECTB U UX NpeBpalleHUH.

O6bACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMEeHTOB-MeTaJlJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOEHUE METAJJIOB, 001IKEe PU3UYECKUE U XUMUYECKHEe CBOMCTBA METAJIJIOB.

XapaKTepu30BaThb 06LIKe CIIOCOObI OJYYeHHs] METAJIJIOB IOC/IE CTPYKTYPUPOBAHHUS
MaTepuasa.

CnenoBaThb MpaBuJaM 6e30acHOM paboThI B 1a60paTOPUH IPU UCTIOJIb30BAHUU XUMUYECKOH
MOCy/ibl M1 060PyZ0BaHHS.

[Ipou3BOAUTb BHIYUC/IEHUS 10 XHMHUYECKUM YPAaBHEHUSAM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJJaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([leproguyeckyro cucTeMy XUMHUYeCKUX 371eMeHTOB /I. M. MeHesieeBa, Tab1uLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIel B BOJie, 3/IeKTPOXUMHUYECKUH psJl HAIPSHKEHUH
MeTaJIJIoB).

Hcnosb30BaTh NpY BINOJHEHUH y4eOHBIX 33/JlaHUH U B IpoLiecce UCC/Iel0BaTe1bCKOM
JleATe/IbHOCTH HayYHO-MIONYJISIPHYIO0 JIMTePATYPy XMMUUYECKOTO0 CO/lep>KaHHsl, CHPABOYHbIE
MaTepuasel, pecypcsl UHTepHeTa nmocJie npejBapuUTeJIbHON KOHCY/IbTALUU C Iearorom

Tema 8. BaxkHeimue
MEeTaJL/Ibl M UX COeIMHEHUA
(16 4)

[llesiounblie MeTasbl. [lonioxkenue B [lepuoanveckoi
cUcTeMe XUMHU4YeCcKuX 3jieMeHTOB /. U. MeHies1eeBa,
CTpoeHHe aTOMOB. Haxox/ieHue B IpUpo/Ie.
dusnyeckre 1 XMMUYeCKHe CBOICTBa (Ha mpuMepe

HATpud U Ka]ll/lﬂ). OKCI/I,ZL]:I U TUAPOKCHU/bI HATPUA U KaJIUA.

[IprMeHeHMe 111eJ0YHbIX METAJIJIOB U UX COeJUHEHUH.
[[leslo4HO3€eMeIbHbIE MeTaJLJIbl MATHUN U KaJIbIIUH,
cTpoeHue aToMoB. [losi0xkeHue B [lepuouyueckoil cucteme
XMMUUYecKUx asieMeHTOB /I. U. MengeneeBa. Haxox/eHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilre coeuHeHUs KaabLuus (OKCUA, THAPOKCUZ,
con). 2Kécmkocmbs 600bl U cnocobbl eé ycmpaHeHusl.

O6BSCHATH 001[e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IpyMNax U
UX COeIMHEHUN C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepHu30BaTh GU3HUYECKHUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BENECTB METAJIJIOB U UX
coeIMHEHUH (OKCU/IOB, THAPOKCH/IOB, COJIEH) C OTIOPOM Ha CXeMY, CIIOCO6BI UX MOJTyYeHuS,
NpUMeHeHWe U 3Ha4eHHe B IPUPO/Ie U KU3HU YeJI0OBEKA.

Pacno3HaBaThb € MOMOIIBI0 KaYeCTBEHHBIX PEAKIIMH HOHBI METAJ/IJIOB (MarHus, aTIOMUHUSA, IIMHKA,
KeJie3a, MeJl1) C UCII0/Ib30BaHMEM Tab/INLbl "XapaKTepHble peaKIiMi Ha KaTHOHBI".

[11aHUPOBATh U OCYLIECTBIISTh HAa IPAKTHKe XUMUYeCKHe 3KCIEPUMEHTBI, POBOIUTh
Hab6JII0IeH s], [1eJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA.

CneoBaThb paBUiaM 6e30MaCHOM paGoThI B JAGOPATOPHUH MPU UCMIOJIb30BaHUU XUMHUECKOHN
MoCy/ibl U 060PYZ0BaHUsI.

[IpOU3BOJUTH BHIUKCAEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3jieMeHTOB /Jl. . Men/ienieeBa, cTpoeHue
atoMma. HaxoxeHue B npupose. Pusnyeckue u
XUMUYeCKHe CBOMCTBAa. AMGOTepHBIE CBOMCTBA OKCUAA U
TUAPOKCHUJA.

Keueso. [lonoxenue B [lepuoandeckoi cucteme
XUMUYeCKUX 3/1eMeHTOoB /. U. MeHzesieeBa, cTpoeHUe
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XUMH4Yeckue cBoHcTBa. OKCUABI, TUAPOKCHU/BI U COTU
xkesesa(ll)

u xkese3a(lll): cocras, cBo¥CTBA U nosyueHue.

JeMoHCcTpanuu

B3auMogelicTBrUe HaTpuUs C BOJOM.

OkpaurMBaHue IIJJaMeHU HOHAMH HAaTPUs U KaJlusl.
OkpauMBaHue MJaMeHU HOHAMHU KaJIbIIUsl.
B3aumozeiicTBre OKCH/la KaJbIHs C BOJOM.
Bugeomarepuasbl: ropeHHe KeJie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YecKe paGoThl
JlabopamopHbule onbimvl:

O3HakoMJIeHHe C 06pa3ljaMy aJIOMHUHMUS U ero CILJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATIFOMUHUS.
KauyecTBeHHbIe peaK1iMy HAa MOHBI XkKeJle3a.

2KéctkocTb BOJbI U METO/bI €€ YCTPaHEeHUA.
IIpakmuyeckue pabombwi:

Ne 10. PerieHue skcnepuMeHTalbHbIX 33/1a4 10 TEMe
«MeTanib».

Bwruucaenus
110 YpaBHEHHUSAM XMMHUYECKUX peaKLHi

BbicTpanBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX HAa HHOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO UCI0JIb30BATh U3yYeHHbIN NOHATUUHBIN
anmnapar Kypca XUMHUH.

Hcnosib30BaTh PU BbINOJHEHUU YIe€OHbBIX 33JJaHUH U B IPOLiecce UCCIe0BATeNbCKON
JleATEIbHOCTH HAyYHO-NIONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOTO CO/leP3KaHHsl, CHPAaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Pasgen 3. MepBoHavabHble XMMUYECKME NOHATUA 06 opraHMyeckux selLectsax, 104

Tema 9. MNepBoHaYanbHble
XMMUYECKME NOHATUA 06
OpraHWYecKmx BeLLecTBax

06mue mpeJcTaBJeHUss 06 OCOGEHHOCTSX COCTaBa U
CTPOEHUsT OpraHHUYeCcKHxX COeJMHEHUH yrJjepoja.
[lepBOoHavya/ibHble MOHATHUSI 06 OpraHHUYECKHUX BeleCcTBaX
KaK O COeJIMHEHUsIX yriepoja (MeTaH, 3TaH, 3TUJIEH,
al[eTUJIEH, 3TaHOJI, TJHUIEPUH, YKCycHas Kucjiora). Hx
cocmag u  xumuveckoe cmpoeHue. Kaaccupukayus
opzaHuyeckux eeujecms. [IOHSATHE 0 GUOJOTUIECKH BaXKHBIX
BelllecTBax: KUpax, 6esiKaX, yrjieBoJax — U HX POJH B
JKU3HU YesioBeka. MamepuaibHoe eQUHCMBO 0p2aHUYecKux

O6BACHATD MIPUYUHDBI MHOI‘OO6paSI/IH BelleCTB, UJJINCTPHUPOBATH B3aUMOCBA3b
HeOpraHn4eCcKux COE,E[I/IHEHI/Iﬁ yrjiepoJia U opraHu4eCKHX BelleCcTB 110 PyKOBOACTBOM
y4uTeJid.

O6BACHATD yCJ10BUA 6€e30IMacHOT0 UCI0JIb30BaHUSA BeleCTB U XUMHUYECKHUX peaKuHﬁ B 6blTy.

XapaKTepH30BaTb POJIb XUMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU mo;[eﬁ, OCHOBHbI€E
BelleCTBa U MaTepHaJibl, IpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 YeJI0OBEKa.
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U Heop2aHu4eckux coeduHeHUll.

[IpypoHbIEe HCTOYHUKH YTI€BOJOPOAOB (YroJb,
MPUPO/HbIN ra3, HePTh), IPOAYKTHI UX EPEPabOTKH, UX
POJIb B OBITY U IPOMBILIJIEHHOCTH.

Paspen 4. O600menne MaTeprana 1o kypey «Heoprannaeckas xuMus»(4 4)

Tema 10. Xumus u okpyxatomast | HoBble MaTepua/ibl U TeXHOJIOTUU. BelecTBa u XapakTepu30BaTb pOJib XUMUU B pa3/IMYHbIX

cpena, 14 MaTepHasibl B IOBCeJHEBHOM )KU3HH YesioBeKa. XUMUS U BellleCTBa U MaTepHaJibl, IpUMeHseMble B »
3n0poBbe. be3onacHoe Ucnosib30BaHMe BellecTB . O0BACHATD yCI0BHUSA 6€30IaCHOr0 MUCI0JIb30
Y XMMUY€eCKUX PeaKI i B GBITY. AHany3MpoBaTh U KPUTHYECKH OLleHUBATb U
OCHOBBI 3K0JIOTMYECKON FPaMOTHOCTH. XUMHUYECKOe CeJIbCKOT0 X034 CTBa, TPAHCIOpTa U Jp. Ha
3arpsisHeHHe OKpyxatollel cpepl (peseabHO YMeTb 0Ka3bIBaTh NePBYI0 MOMOLLb IPU XU M
JomnycTuMasi KoHLeHTpauus Bemects — [1JK). [IpuHUMAaTB y4acTHe B 00CYKAEHUU TPO6JIeM
Posib XMMHM B pellleHHH 3KOJIOrMUeCKUX Tpo6yieM BbICKa3bIBaTb COOCTBEHHYO MO3UILIUIO IO N

pelieHUsIC ONIOPOH Ha UHPOPMALIUIO U3 yue

O60611eHre MaTepraJa 1o 06o061ienye ¥ cUCTeMaTHU3alMA 110 Kypcy HuTepHeTa

Kypcy «Heopranundyeckas «Heopranuyeckas xumus»

XUMHUA», 34

[Ipu paspa6oTke pa6oyeil MporpaMMbl B TEMaTHYE€CKOM MJIAHUPOBAHUHU JOJKHBI GbITh YYTEHbI BO3MOXXHOCTH
WCII0JIb30BAHUS 3JIEKTPOHHBIX (UPPOBBIX) 00pPa30BaATENbHBIX PECYPCOB, ABJAKIINXCA YieOHO-METOJUUECKUMU
MaTepuajaMu (MyJbTUMeAWHHBbIE MPOrpaMMbl, 3JIEKTPOHHbIE YYeOHHKM M 33Jla4HUKH, 3JIEeKTPOHHBIE
OUOJIMOTEKH, BUPTYyaJbHble JIADOPATOPHH, UIPOBBbIE MPOrpaMMbl, KOJJIEKIUH LUPPOBBIX 06Pa30BaTEJbHBIX
pecypcoB), UCMOJIb3YeMbIMHU /151 00Y4YeHUs] ¥ BOCIUTAHUS Pa3JIMYHBIX IPYIIN I10JIb30BaTeIeH, MPeACTaBIeHHBIMU
B 3JIEKTPOHHOM (1[MppOBOM) BHU/le U peaJU3yIIIUMU JUIaKTHYecKkue Bo3MoxkHocTu UKT, cosepkaHue KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeIbCTBY 00 06pa30BaHUU.
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IMMOYPOYHOE IIJIAHUPOBAHME 8 KJj1acc

Ne | Tema ypoka KosinyecTBo yacoB Jara Buasl,

n/ BCer | KOHTPOJIbHbI | IPAKTUYE€CKH! M3yHeHHU | GopMbl

n o € paGoThI € paGoThI A EOHTPOH

1. | llpeameTt xumuu. Posib 1 0 0 YcTHBI
XUMUH B ’KU3HU U
yesioBeKa.MeToabl OIIpOC;
U3y4eHUs XUMUU

2. | ArperaTHble COCTOSAHUA 1 0 0 YcTHBI
BellecTB. YncThle BellecTBa U %}
CMeCH. ompoc;




3. | lIlpaktuueckas paborta Nel.. [IpakTHyeckas
[IpaBuJia paboThl B paborTa;
JIabopaTopHUM U NPUEMBI
ob6palleHus c
JIabopaTOPHBIM
060pyZJ0BaHUEM.

4. | ®usuyeckue U XUMHUYECKHUE YcTHBI
SIBJIEHUS. U

Ompoc;

5. | llpakTuyeckass pa6oTbl Ne 2. [IpakTH4eckas
Pasgenenue cMecelt (Ha paboTa;
npuMepe OYHUCTKU
OBapeHHOM COJIu)

6. | AToMHO YcTHBI
MOJIEKYJISIPHOE 2
y4yeHue. XMuMHU4ecKue OIIpOC;
3JIeMeHTbhI

7. | 3HaKU XUMUYECKUX YcTHBI
3JIEMEHTOB 5

0mpoc;

8. | 3HaKH XMMHUYeCKHUX [lucbMeHHBIN
3JIEMEHTOB KOHTPOJIb;

9. | XumMuueckue GpopMyJibl YcTHBI

1%}
0mpoc;
10. | Xumuueckue GopMy.Jibl TecTrupoBaHue
;
11. | BaneHTHOCTB YcTHBI
1%}
onpoc;
12. | BaneHTHOCTB [lucbMeHHBIN
KOHTPO.JIb;
13. | XuMu4yecKue peakyuu YcTHBI
1%}
0npoc;
14. | XuMH4YeCcKHe peakuu [lucbMeHHBIN
KOHTPOJIb;
15. | XuMuuyeckre ypaBHeHUs YcTHBI
%}
ompoc;
16. | XuMuuyeckre ypaBHeHUA TectupoBaHuU

€




17.| Tunbl XUMUYECKUX peaKLIUU YcTHBI
1%}
ompoc;

18. | Tunbl XUMHUYECKUX peaKLUU [InceMeHHBIN
KOHTPOJIb;

19. | [loBTOpPEHHE K 060O1IEHHE [lucbMeHHBIN
TeMbl. [loAroToBKa K KOHTpPOJIb;
KOHTPOJIbHOU paboTe

20. | KonTposibHas paboTta Nel KoHTpoJsibHas
«IlepBoHavasibHbIE paboTa;
XUMHYECKUE
HOHATHUA»

21.| Bo3ayx v ero cocrtaB YcTHBI

%}
0mpoc;
22.| Kucnopop, YcTHBI
%}
OIpoc;

23. | llpakTuyeckas paboTaNe [IpakTHyeckad
3 llonyyeHue, cobupaHue paboTa;

Y pacro3HaBaHUe
KHCJIOPOAa.

24. | Oxkcuanbl YcTHBI

1’}
Onpoc;

25. | TensioBoi addekT TecTupoBaHuU
XUMHUYECKOH e
peakuuu

26.| Bogopop, YcTHBI

1%}
Onpoc;

27.| llpakTryeckas paborta: N 4. [IpakTHyeckas
[TonyyeHue U cobupaHue paboTa;
BOJIOPO/ia, U3Y4YEHHUE ero
CBOWCTB.

28. | Kucsotsl YcTHBI

1%}
ompoc;

29. | KucsoTsl TectupoBaHuU

€

30.| Conmn [lucbMeHHBIN

KOHTPOJIb;




31. | KosinmyecTBo BellecTBa [IncbMeHHbBIH
KOHTPOJIb;
32. | MosispHbIi 06'beM [lucbMeHHBIN
razoo6pasHbIX KOHTPOJIb;
BellleCTB
33.| PacyéTbl 10 XMMHUY€ECKHUM [lucbMeHHBIN
ypaBHEHUAM KOHTPOJIb;
34. | PacyéTspl 10 XUMHUYECKUM [lucbMeHHBIN
ypaBHEHHUAM KOHTPOJIb;
35. | Boga. YcTHBI
%}
Onpoc;
36. | OcHoBaHus YcTHBI
%}
0mpoc;
37.| PacTBopsl. MaccoBas fgouis TecTrupoBaHU
pPacTBOPEHHOrO BellecTBa €
38. | [IpakTryeckas paboTta: Ne 5. [IpakTHyeckas
[IpurotoBJieHHE PAaCTBOPOB paboTa;
C onpeneJIéHHOM MacCOBOH
JloJiel paCTBOPEHHOTO
BelllecTBa.
39.| O60611EHUE U TecTupoBaHuU
cyucTeMaTHu3alys 3HaHUM o €
TeMme 3,4,5
40. | Knaccudukanus YcTHBI
HeopraHu4ecKHx U
COeITMHEHHUH. OIIpOC;
Okcuapr:kaaccudukanus 1
CBOMCTBA
41.| OcHoBaHUA: KJacCUPUKALUA YcTHbI
Y CBOMCTBA %1
onpoc;
42.| OcHOBaHUSA: KJaccUPUKALUSA TectupoBaHu
Y CBOMCTBA e;
43. | KucaoTsl: kiaccuukayus u YcTHbI
CBOMCTBA U
ompoc;
44.| KucnoTsl:kaaccupukauu TectupoBaHuU
s1 1 CBOMCTBa &




45. | Cosm: knaccudukanus v YcTHBI
CBOMCTBA %1

ompoc;

46. | Conu: knaccupukanusa u TectupoBaHu
CBOMCTBa €

47.| 'eneTuyeckasa CBA3b YcTHBI
MeXay KJIacCaMHU %}
HeopraHUYecKux OInpoc;
BelleCTB

48. | 060061aIMK YPOK 110 [IpakTHyeckas
TeMe «OCHOBHbIE KJIacChl pabora;
HeopraHu4yecKux
COoeJMHEHU»

49, | [IpakTruyeckas paborta: N2 6. KoHTposibHas
PeiieHnue pabora;
3KCIepUMEeHTaJbHbIX 33124
no TeMe «OCHOBHBIE KJ1acChl
HeopraHuYecKux
COeJIUHEHHH ».

50. | KonTpoJsibHast paboTa nno YcTHbI
TeMe 5
«OCHOBHBIE KJIACChI oIpoc;
HEeOpraHUYeCcKux
coeJUHEeHHUN»

« 'eHeTHYecKas CBA3b.».

51.| EcTecTBeHHbIe YcTHBI
ceMencTBa XMMHUYEeCKUX U
3JIEMEHTOB. Onpoc;
AMmboTepHOCTD.

52. | OtkpnbiTue /. U. YcTHBI
MeHe/1eeBbIM 7
[lepruoguyeckoro OIIpOC;
3akoHa.

53.| OcHOBHbIE CBEeJIEHUS O YcTHBI
CTpOEHUU aTOMOB. U

0npoc;

54.| CtpoeHue YcTHBI
3JIEKTPOHHBIX %1

000/104€K aTOMOB onpoc;

55. | llepuoaunyeckas cucreMa [IucbMeHHBIN
XUMHUYeCKUX 31eMeHTOB /. Y. KOHTPOJIb;

MeHeneeBa




56. | XapakTepHcTHUKa TecTrupoBaHue
XWUMHUYECKOro 3JieMeHTa Ha )
OCHOBAHMH €r0 MOJIOXKEHUS
B [leproaunyeckou cucreme
57.| 3Hauenue [lepuoaryeckoro YcTHBI
3akoHa M [lepuoguyeckon %
CHUCTEMbl XUMUYECKUX onpoc;
asemeHToB /. U. MeHeneeBa
58. | MoHHas XxuMHYeCKasi CBSI3b [TucbMeHHBIN
KOHTPOJIb;
59. | KoBasieHTHas YcTHBI
XHMMUYEeCKasi CBSI3b U
Onpoc;
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60. | KoBasieHTHas HenoJisspHasa U
noJIspHas XMMH4ecKas CBSI3b

TectupoBaHue

)

61. | CTeneHb OKUCJ/IEHUA

YcrHbBI

v

%
OTIpOC;

62. OKUCJIUTEJILHO --
BOCCTAHOBUTEJIbHbIE
peakiu

YcTHbI

v

7|
OTpOoC;

63.| OKUCJIUTENBHO -
BOCCTAHOBUTEJIbHbIE
peakuuu

[TucbMeHHBbIN
KOHTPOJIb;

64. | O6o061IEHNE U
CHCTeMaTH3alus 3HaHUU 10
TeMaM

«[lepuogryeckut 3aKOH U
[leprognyeckasn cucrema
XMMHYECKUX 3JIEMEHTOB
J.U. MengeneeBa u
CTpOeHHEe aToMa» U
«CTpoeHue BellecTBa.
OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHbIE
peaxkiu

YcTHBI

v

%
OTIpOC;

65. | KonTpoJsibHas pabotaNe4 no
TeMaM «Ilepruoarueckuit
3aKkoH U [lepuoguueckas
CUCTeMa XUMHUYECKUX
aneMmeHTOoB /.. MeHeneeBa
Y CTpOEHUE aToOMa» U
«CTpoeHue BelecTBa.
OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHbIE
peakuuu»
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KoHTpoJibHasa
paboTa;

66. | Peseps

67.| Pesepsn

68. | Peseps

OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME
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