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[NOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamMma mo XUMUHU JJIs1 OOy4aronuXcs ¢ 3aePKKON MCUXUIECKOTO
paszutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 0011IeTO 0OOpa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoanusa (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 00II1ero 00pa3oBaHus 115t 00yUYaIOIIUXCS C OTPAHUYECHHBIMU BO3MOXHOCTSIMU
3nopoBbs (IIpukaz MunnpocBemenuss Poccun ot 24 Hos0ps 2022 1. Ne 1025),
®denepanbHO paboyelt MporpaMmbl OCHOBHOTO OOIEro oOpa3oBaHUS MO y4eOHOMY
npeamety  «Xumus», DemepanbHOW  HMpOrpaMMbl  BOCHUTAHUS, C  y4ETOM
pacmpeliefIeHHBIX MO KjaccaM MPOBEPSiEMBbIX TpeOOBaHUM K pe3yabTaraM OCBOCHUS
®denepanbHON alanTUPOBAHHOW 00pa30BaTENbHONM MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 11 OOyYalOLIUXCS C 3aJEPKKOM NCUXHYECKOrO Pa3BUTHUSI U JIEMEHTOB
COJIepKaHuUsl, IPEACTaBICHHBIX B YHUBEPCAIBHOM KoJiMpukaTope no xumuu, Konmeniuu
MpernoiaBaHus ydeOHoro npeamera «XuMus» B 00pa3oBaTelIbHBIX OopraHuzanusx PO,
peanu3yNMX OCHOBHBIE 0011€00pa30BaTEIbHbIE IPOTrPaMMBI.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUMTEII0 B CO3/IaHUH paboveil mporpaMMbl O y4eOHOMY MPEAMETY.

Yuebnsiii  npeamer  «XWMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TPEAMETh». B cucTeMe ecTeCTBEHHOHAYyYHOTO OOpa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHNY HAy4YHOW KAPTUHBI MHpA, CO3JAHUM OCHOBHI XMMHMYECKUX 3HAHUMH,
HEOOXOMUMBIX IJIi TIOBCEHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M OE€30IMaCHOTO IS
YeJlloBeKa M OKpYXaroled ero cpeapl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUUYECKUM SI3BIKOM,
coOnro/lecHeM TmpaBuil  Oe3omacHO paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€H XUMUU C IPYTUMH IpeAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHWYECKON XUMHUH.
['maBHOM Maeel mporpamMMBl SIBJISIETCSl CO3/1aHNE 0A30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUM
M0 XMMHUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCs W WX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MpPe/ICTaBICHbl OCHOBOIOJATralole XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKJIOYAIONIME HM3YYEHUE COCTaBa U CTPOECHUS BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHsS, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B IIEJISIX MOJYYEHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnyeckyr0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOW XUMHUHU COCTABISET aTOMHO-

MOJIEKYJIApHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKumu
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CBEJECHUSMH O CTPOECHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKaHUSI XUMHUYECKUX PEAKIIHA.

B u3ydeHun kypca 3HaUMTEIbHASL POJIb OTBOJUTCA XUMUUECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpAaTOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIEPUMEHTa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoi paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus gaHHON MpOTrpaMMBbl B MpoIecce 00yUYeHUs MO3BOJIUT 00ydaronuMcs
¢ 3I[1P ycBOHTB KIIFOUEBBIE XHMUYECKUE KOMIIETEHIIMN U TIOHSTH POJIb U 3HAUCHHE XUMUU
CpeIH OApYruX HayK O IPHUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAyYHOTO
MHUPOBO33pPEHHUs, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HAHUW, OCHOBAaHHOTO HA MEXXIPEAMETHBIX CBA3SX C peaMeTamu « OKpYy KAl MUP»,
«Duzukay, «buonorusy, «l'eorpadus», «Marematukay 1 (GOPMUPYET KOMIETEHIUH,
HEOOXOAUMBIE JJIs1 IPOAOKEHUsT 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,  (YHKIMOHAIbHOM TI'PaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBAThH HH(OpPMAIUIO, TPEJACTABICHHYIO B
paznuyHbIX (GopMax. 3HAUUMOCTh MpEAMETa IJis Pa3BUTHUs KU3HEHHOW KOMITETEHIIUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B yYCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM >XM3HU; HABBIKOB 30POBOTO M OE30MACHOrO st
YeJIoBeKa M OKPY’Kalollel ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUUECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coiep:kaHue OOydeHHs] NpeIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAET ONPEAEICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEATEIIbHOCTH, MEPUOIUICCKUMHU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TaMSATH, HEJJOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUW, TOHM)XCHHBIM I[103HABATEIbHBIM HMHTEPECOM M HU3KHUM YpPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHs
HeoOXxoanMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepuaia K MO3HaBaTeIbHBIM
BO3MOKHOCTSIM JIAaHHOW KaTEropuu OOYyYaroIIMUXCs, y4eT UX OCOOCHHOCTEH pa3BHUTHUAL:
UCIIOJIb30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEAMETHBIX CBS3EH,
MOCTENEHHOE YCIOKHEHUE U3y4aeMOro Marepuarna.

[Ipy wu3ydyeHHH XUMHHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHUCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

TeopeTnuecknuii Marepuall pEKOMEHAYETCS M3y4aTrb B MPOLECCE MPAKTUYECKON
JesTeIbHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBA3HU CO
CIIO)KHOCTBIO aHanm3a TekcTa oOyuatomumucs ¢ 3[IP. Opranuueckoe eIWHCTBO
MPAKTUYECKOW ¥ MBICIIUTEIFHON JeATEeIbHOCTH OOYyYarolIuXcsli Ha YpPOKaxX XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATHI U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS MaTepHaa.
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[enu u 3agaun n3ydeHus yaeOHOro npeaMera « XUMHUsH»

OO0mue uenu u3y4yeHUs Y4yeOHOro rmnpeamMeTa «XUMHUS» MPEJICTaBICHB B
@OenepanpHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHuU
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHCTEME OCHOBHOIO OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYyYEHHs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ MHTEIUIEKTa U o0miedl KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHUE CAaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OJTHON U3
BOXHEHIINX (PYHKIHMHA yUeOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUW.

s oOyuatomuxcst ¢ 3[1IP, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE IIENH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY IIPUHATHIO PEIICHUI, CTIOCOOHON aanTHPOBATHCS
K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

HalpaBJI€HHOCTh OOY4YEHHs HAa CHUCTEMAaTUYeCKOe NPHUOOIIEHUE Yydalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOMN AESITEIbHOCTH, HAYYHBIM U MPAKTHUYECKUM METO/1aM
HO3HaHUsI, ((OPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue yclIoBUi, CIoCOOCTBYIOINX MPUOOPETEHUIO 00YUYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA M CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTrOUEBBIX KOMIIETEHIMI ), UMEIOINX YHUBEPCAIBbHOE 3HAUECHHUE JIJIs1 PA3JINYHBIX BUI0B
TSI TEIbHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATH U OLEHUBATh SBJICHUS OKPYXKAIOIIETO MUpa Ha
OCHOBaHWU 3HAHUI M ONBITA, IOJYYCHHBIX MPU U3yUYECHUN XUMUH;

dbopmupoBaHue y OOyYarOMIMUXCS TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAaHUU IS BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENIEHUS B OBITY U TPYNOBOU JESATEILHOCTH B IEJIAX COXPAHEHHS CBOETO 37I0POBBS U
OKpY’Karollel MMPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMHUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO 0OOpa30BaHUSA:

dbopMUpOBaHHE TEPBOHAUYATIBHBIX CHUCTEMATH3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U TPAKTUYECKOM MMPUMEHEHUN; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUN XKMUBOW W HEXHUBOW MPHUPOJIBI;
yriryOieHHe MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHU XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHMBATH XKU3HEHHBIC CUTYAaIlUH, CBSI3aHHbIE C XMMHEW, HABBIKAMH
Oe3o0macHOro 0oOpalieHus ¢ BEUIeCTBAMH, HCIIOIb3YeMbIMH B TOBCEIHEBHOM >KU3HU;



YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH SKOJIOTUYECKU O€30MacHOE MOBEICHUE B IIEIIAX
COXpaHEHUS 3710POBbsI U OKPYKAIOILEH CPEbL;

(opMUpOBaHUE YMEHMI yCTaHaBIMBAaTh CBSA3M MEXIY pealbHO HAOMIOIAaeMbIMU
XUMHUYECKUMHU SIBICHUSAMH U MPOLIECCaMH, POUCXOAAIIUMU B MUKPOMUpPE, OOBSICHSTH
IPUYUHBI MHOTOOOpa3us BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)KE€ 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

IpUOOpETEHUE ONbITA UCIIOJIB30BAHUS PA3IMYHBIX METOAOB M3yUYEHUS BEILECTB,
HaOJIFONEHUSI 32 WX NPEBPALICHUAMH NPH NPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BAHUEM JA0OPATOPHOTO 00OPYIOBaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOIEM, B TOM YHCIIE B MPEAOTBPAILEHUN TEXHOTEHHBIX
1 KOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUS» HEOOXOJUMO CTPOMTHh Ha CO3JaHUU
ONTHUMAJbHBIX YCIOBUH Il YCBOEHHS IMPOrPaMMHOIO Marepuaia OOydaroIUMHUCS C
3IIP. bosnblioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00IIEero 6a30BOro YpOBHSL.
OH A0KEH 10 COJIepKaHuI0 U 00beMY OBITh aJalTUPOBAaHHBIM J1s1 o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTeIbHBIMU OTpeOHOCTAMU. CrenyeT 00Ier4yuTh
oBylaJiecHue MarepuasioM oOyuatomumucss ¢ 3[IP mocpenctBom ero aeTasbHOro
OOBACHEHHSI C CHUCTEMAaTHYECKUM IOBTOPOM, MHOTIOKPAaTHOM TPEHUPOBKOW B
MPUMEHEHUN 3HAHUI C HMCHOJIb30BAaHUEM MPUEMOB AITOPUTMH3ALMUA U BU3YAIbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHraa.

bonbiioe 3HaueHHWe AJi MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONMPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccmarpuBaTh OAMH M TOT K€ Y4eOHbI MaTepuan ¢ pa3HbIX TOYEK 3pEeHMHS,
MEXIPEAMETHBIE CBA3M CIHOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKpPEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K YpOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOydJaronuxcsi yMEHui aHaJIUu3upoBaTh, CPAaBHUBATh, 0000IIaTh U3y4yaeMbIil MaTepual,
IUIAHUPOBATh TMPEJCTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJsib. Heobxomumo
MOCTOSIHHO CJIEAUTh 3a MPaBWIBHOCTBIO pPEUYEeBOro O(OPMIICHHS BbICKa3bIBAaHUMA
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI U AesATeNbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA  KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOuHETE.

IIpumepHble BHABI aesATeqabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0yciaoBieHHbie
0co0bIMH 00pa30BaTEJbHBIMHU NMOTPEOHOCTSAMH M 00ecreduBaIOIIMe OCMbICJICHHOE
OCBOCHHE CO/IePKAHUM 00pa30BaHMs N0 NpeaMeTy « XHuMHD»

Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
OTIpesIeNisieTCs UX OCOOBIMU 00pa30BaTeIbHBIMU MOTpEeOHOCTAMU. [loMUMO MIMPOKO
ucnonpzyeMbix B @OIT OO0 oOumx st Bcex oOydyarolmuxcs BUAOB JIEATEIBHOCTH
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CIeNyeT YCWIUTh BHUABI JACATENBHOCTH, CHENU(GUUYHBIC [UIsI JA@HHOW KaTeropuu
oOyyaroruxcs, 111 00ecrneueHrss OCMBICIIEGHHOTO OCBOEHUSI COJCpKaHUsl 00pa30BaHUs
0 MpEAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW ICSATENBHOCTH C aKTUBU3AIUMEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3IHYHbIE
CEHCOpHBIE CUCTEMBI; OCBOCHHUE MaTepuaia ¢ OMOPOM Ha aJrOpPUTM; IIOIIArOBOCThY B
U3YYCHUH MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, I1a0JI0HBI, ONOPHBIE Ta0IMIBI). g pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHUS JellaTb BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3BIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBIE cioBa W Kiume. Ocoboe BHUMAHHE CIENYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepHalia: COCTABJICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJIeHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPaAMH U JIp.

[IpumepHass TemaThyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKAa cooTBeTCTBYET POII
000.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS TMPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHAa BU3yalbHas
MOJIJIEPXKKA, AJITOPUTMBI PA0OTHI C ONPEIECTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJlu3aIluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOT'O OOIIEro 00pa3oBaHMs YUEOHBIN MpeaMeT «XUMHUs» BXOIWUT B
npeaMeTHy0 00JacTh «EcTecTBeHHOHAYyUHBIE MPEIMEThI» U SIBISIETCS 00s13aTEIbHBIM
JUTSL UBYUYECHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — MO 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B denepanbHOU
paboueit nmporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMetry «XuMHs», CcooTBeTcTByeT denepanbHOW adalnTUPOBAHHOW OCHOBHOU
o0pa3oBaTenpHON MpOrpaMMe OCHOBHOTO OOIIEero o0pa3oBaHUs OOy4YaIOIMIMXCA C
3a/IeP’KKOM ICUXUYECKOTO PA3BUTHUS.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COHEP)KAHUE OBYUEHNA B 8 KITACCE

[IepBOHavYabHBIE XUMUYECKHUE OHATHS

[Ipenmer xumuu. *Ponabp XUMHUM B JKM3HM 4YelioBeka.™ Terma | BelecTsa.
@u3NUeCcKre CBOIMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uucteie BemecTBa u cmecu. CriocoObl pazaenenus cmeceid. [IpaBuia 6e30macHoro
oOpareHusi ¢ BEIECTBAMH W JIabopaTopHbIM 0oOopynoBanueM. *[loHaTtne o mMeromax
MO3HAHUS B XUMUU. ™



ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cllokHbIE BEmeCcTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyina. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBas 10715
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

@u3nuecKkue W XUMHUYECKHE SBJICHUA. XUMHUYecKass peakuusa. lIpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeNMHEHUs, pa3IoKeHHS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTopuu M MpUEMaMH OOpallleHus ¢ J1abOpaTOPHBIM O0OPYIOBAHUEM;
M3Y4YCHHE W OIKCaHUuE (PU3NYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEILECTB;
HaOroieHne pu3nueckrx (IUIaBJIeHUEe BOCKa, TasTHUE JIbJia, paCTUPAHUE caxapa B CTYIIKE,
KUTIEHUE U KOHIEHCAIUS BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHON
IPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHUCIOTOM) sBJICHHM, HAOJIIOJCHHWE M ONMCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peakuuil (pas3fioKeHHe caxapa, B3aMMOJACHCTBUE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxeHnue rugpokcuaa meau (1) mpu HarpeBanumy,
B3auMOJIEHCTBHE Xkele3a ¢ pacTBopoM coiu meau (II));u3yyenne cnocoOoB pazaeneHus
cMeceid (C TOMOIIBIO MAarHura, (WIBTPOBAaHUE, BbIIApUBAHUE, JUCTUIUIALUS,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMNHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/1aHHUE MOJIENIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucnopog — »sneMEHT M IpOCTOe
BeniecTBo. HaxoxxaeHue Kuciopoaa B mpupojie, Gu3ndeckue U XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpocTbIX U CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUs: KUCIOpoJa B
nabopaTopur *u mpoMebltuieHHOCTH.* [Ipumenenne kucnopona. [lonsitue 00 okcugax.
Kpyrosopot kucinopoaa B npupoje. *O30H — ajioTponHasi MOAUPUKALUS KUCIOPOJa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: YroJjib U METaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonopon — anmeMeHT u mpocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
¢u3ruecKkrue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETAIIAMH U
OKCHJAMU METaJUIOB), TPUMEHEHHUE, *crocoObl nonyyeHus.™ IloHsTue o Kuciaorax u
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuetsl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AIIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEILECTBA, MOJIIPHOM MAacChl, MOJIIPHOTO 00beMa
ra3oB. Pac4€Tbl 1o XUMUYECKUM YPaBHEHUSIM.

*@u3nueckue cBorcTBa Bojbl.* Boma. Ee coctaB, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTelib.* PacTBOphl. *[1oHsATHE O HACHIIEHHBIX U HEHACBIIEHHBIX PACTBOPAX.
[loHsiTHE PacTBOPUMOCTM BEIIECTB B Boje.* Pacuer maccoBoil onM BellecTBa B
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pactBope (IpolleHTHAas KOHIEHTpauus). MaccoBas Joyisl BelIecTBa B PacTBOPE.
*XumMudeckue CBOMCTBA BOJbI (Pa3joKEeHUE, PEeaKIUU C HATPUEM, OKCHUIIOM KalbIIMs,
okcusioM cepbl (IV) peaknuu ¢ MetayyiaMu, KUCIOTHBIMH W OCHOBHBIMHM OKCHJIAMH).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIbI B IIpUpoJIe.* 3arpsa3HeHue NpupoaHbIX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BO/I.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKUE CBOMCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meiodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEJIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMeHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHYECKHE CBOMCTBA OCHOBAaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, coisimu). *IlomydeHue ocHoBaHMM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE C METaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl moiydeHus.™ Psn
aktuBHoctu MetawioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcnocoObI MOJIYYeHUS ™, B3aUMOJICHCTBUE COJIEH C MeTaJJIaMU, KUCIIOTaMHU, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[Tonste 006 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMHUHHS™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3ioKeHUE Mpu
HarpeBaHWM) U MOJydeHHUE.™

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3J/lyX€; MOJyYCHUE U U3YyUYCHHUE CBOMCTB KUCIOPO/Ia; HAOII0IEHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM M YCIOBHUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpoja (TOpeHue); HaOI0IeHUE 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OINPEIECIEHHON MaCCOBOM J10JIE PACTBOPEHHOIO BELIECTBA;
B3aMMOJICHCTBUE BOJIbI C METAJUIaMU (HATPUEM U KaJblKEM) (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPUAIIOB); OIPEJAECICHUE PACTBOPOB KHUCJIOT U IIEJI0YEe C MOMOIIbIO
WHIMKATOPOB; UCCIIEAOBAaHNE 00Pa3ll0B HEOPTraHUUECKUX BEILIECTB PA3IUYHBIX KIACCOB;
HaOJII0/ICHUEe W3MEHEHUSI OKpPAaCKUM WHIMKATOPOB B PACTBOpax KHUCIOT U IIEJIOYEH;
uzyuyeHue B3aumozerncTus okcuaa meau(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMM, pPEaKUUMd HEUTpaau3alvy; [OJYYCHUE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlJIa APYTUM U3 PACTBOPA COJIH; PEIICHHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxHenIre KJIacChl HEOPTraHUYECKUX COCTMHEHUID.

[Tepunoanueckuii 3akoH u [leprnoanyeckas cucteMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHUY€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBbHBIC PEAKIINH.

[lepBbie MOMBITKYN KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
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CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
rasbl). *2JIe€MEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCUIBI U THUIPOKCUIBI. ™

[lepnognuecknii 3akoH. llepumoandeckas cHucTeEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menpneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckont cucreMbl xuMuueckux syieMeHTOB . WM. Menneneesa. Ilepuonpl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA W TPYMIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHEPBBIX 20 XMMHUYECKUX 3IeMEHTOB lleproauyeckoit
cucremsl /[I. 1. MenneneeBa. XapakTepUCTMKAa XHUMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepunonnueckoint cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT AaTOMHOro (TMOPSAKOBOTO) HOMepa 3HauyCHUE
Ilepuoguyeckoro 3akoHa u Ilepuoandeckor CUCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [1. V1. MenneneeB — yu€Hblil U rpaKjaHUH. ™

Xumuueckasi cBsizb. KoBasieHTHast (mosisipHas W HEMOJIApHAsi)  CBS3b.
*DNEeKTPOOTPULIATEIHLHOCTh AaTOMOB XUMHUUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBSA3b.

Crenenp okucieHus. OKHCINUTEIbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAaHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIEPUMEHT: M3yuyeHUE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJIOB; B3aHMMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHCJIOT WU LIEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXNpeaMETHBIX CBA3€H MPU H3YYEHUM XUMHUHA B 8 Kjacce
OCYILIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHbBIX IOHITUMN, TaK
U TOHATUH, SBIIIOIIMXCS CUCTEMHBIMHM I OTIEIBHBIX NPEIMETOB €CTECTBEHHO-
HAy4YHOT'O I[UKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBIH (pakT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNEpUOJUYHOCTh, HAONIOJCHUE, DSKCIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, ras3, (pU3nyecKkue BEIMYUHBI, CAUHULBI U3MEPEHMUS,
KOCMOC, IJIaHETHhI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOIaeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BeniectBo n xuMuueckas peaKnuus
HCpI/IOILI/I‘IeCKI/II\/'I 3aKOH. HCpI/IOI[I/I‘IeCKaSI CuCreéMa XHMHYCCKHX JJICMCHTOB
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. . MenneneeBa. CrpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJIbLUUS U UX COCAUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKY U BUIa
XUMUYECKOM CBS3U.*

Krnaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS H
TpUBHAJIbHAsL). XMMUYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsi XuMHUYECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKaM (TT0 YHCITY U
COCTaBY YYacCTBYIOIIUMX B PEAKIIUMU BELIECTB, MO TEIJIOBOMY 3(PPeKTy, 10 U3MEHEHUIO
CTEMCHEN OKHUCIECHUS XUMHUYECKUX DJIEMEHTOB, *TMO0 O0O0paTUMOCTHU, IO Y4YacTHUIO
Katanu3zaTopa).* OK30- W  OHJIOTEPMHUYECKHME peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHEe O TOMOreHHBIX U TETEPOTECHHBIX
peakuusx. [lonsaTne o xumMuueckom paBHOBecHU. CMeNIEHNE XUMUYECKOTO PaBHOBECHSI.
@aKTOphl, BIUAIOIIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHYECKOTO
paBHOBeCHUS. ™

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OayaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIU C UCIOIBL30BaHUEM METO 1A AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAMN. DIIEKTPOIUTAYECKAS] JUCCOLIMALINS.
OJIEKTPOJUTHI U HEINEKTPOIUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUAIINU
BEIIECTB C PA3JUYHBIMU BHUJAMU XUMHUYECKOW CBs3u. [loHsTue o0 cTeneHu
nucconuanyu.* CubHbIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KOHIA. [loHbIE M COKpAIIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNIPEICTABICHUNA OO0 3JICKTPOIUTUUYECKON
mucconuannu. Cpena pactBopa. KauecTBEHHblE peaklMM HAa KAaTHOHBI U AHUOHBI:
XJopua-, OpoMua-, HOAUA-, Cyinbdar-, kapOoHaAT-, cuiauKar-, Gocdar- aHUOHBI
TUJIPOKCUI-UOHBI; KATHOHBI aMMOHUSI, MarHUS, KaJbIIUs, aAIIOMUHUS, xKefe3a (2+) u (3+),
Meau (2+), UHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIGHHE C MOJACISIMU KPUCTAJUIMUECKUX
pPEnIETOK HEOPraHUYECKUX BEIIECTB — META/UIOB U HEMETaIoB (rpadura U aimMasa),
CJIOKHBIX BEHIECTB (XJOpHUJAa HATpHUs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJICIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALUMA KUCIIOT, IIeI0oYe U
coiied  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJACHUE  OIIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKlMii MOHHOTO oOMeHa (oOpa3oBaHuUe
oca/ika, BBIJIEJICHUE Ta3a, 00pa30BaHUE BOJbl); OINBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKiuil  (TOpeHue, peakluuu PasyIoKEeHUs,
COCIMHEHNS); PACIIO3HABAHUE HEOPTraHMYECKUX BEUIECTB C MOMOIIbI Kauye€CTBEHHBIX

11



peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3aJ1av.

HemeTaisl 1 uX coeluHEHUs

OOmass  xapakrtepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapaKTepHbIE cTeNeHN OKucieHus1. CTpoeHne U PU3NIECKUE CBOMCTBA IPOCTHIX BELIECTB
— raJloreHoB. XUMHUUYECKHE CBOMCTBA Ha IIpUMeEpPE XJIopa (B3aMMOJEICTBHIE C METAJUIaMH,
HEMETAJUIaMH — BOJOPOJIOM U KUCIOpoJoM, *menouamu™®). XmopoBonopon. ComsiHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *momydenwe®, mpumeHeHue. *[leficTBue Xxiopa u
XJIOPOBOJIOPOa HA OPraHW3M 4esoBeKa.™ BakHelrme XJIopuabl M UX HaXOXKICHUE B
MIPUPOJE.

Oobmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHUCJIOPO/Ia U Cepbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

Crpoenre W (pu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpHI.
ANnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopnelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOW KucioTamu).* CepoBOAOPOI: CTPOECHHE,
(¢u3nyeckue U XUMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak IpeICTaBUTENIN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XuMudeckue cBoiictBa (oOmme u cnenuduyeckue). Conam cepHOW KHUCIIOTHI,
KayeCTBEHHAs peakuus Ha cyiab(paT-uoH. CepHUCTas KUCIOTA. *XUMUUYECKUE PEaKuy,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsS CEPHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coequHeHnid B npupoze. [I[puMeHenue cepol 1 €€ COETMHEHUH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arpSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBparieHus. *

OO011ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCTICHN OKHUCIICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOIOM).
Kpyrosopor azora B mnpupone. AMMHak: (U3MUECKHUE M XHUMHUYECKHE CBOICTBa
(oKHCcneHne, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *MoidydeHHe™ U NpHUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME U XHMUYECKHE CBOMCTBa (pa3joiKeHHeE,
B3aMMOJICWCTBHE CO WIEIOYaMH), NpUMeHeHHe. KadecTBeHHas peakuuss Ha HOHBI
aMMOHMsI. A30THas KHCJIOTa, €€ (Qu3MYecKue M XUMHUYECKHE CBOMCTBa (oOuIue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B KauyeCTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKPYXKalolled cpeAbl COCAMHEHUSIMU a30Ta (KUCIOTHbBIE
JTOXK]IM, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJIOEMOB). *

docdop, *ammorponusie Moaudukanuu docdopa,* Puznyeckrue U1 XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBHE C MeETaJIaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamu).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢usznyeckue W XUMHUYECKHE CBOWCTBA, *monydeHue.* *[loHsTne O MHHEpaNbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucTuka 31eMeHToB [VA-rpynmnbl. OcoOOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
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KpeMHHsI. BajneHTHOCTh M XapaKTEpHbIE CTEIEHH OKHUCIECHHS aTOMOB Yrjiepoja u
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapakKTepHbI€ CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukanuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMOICUCTBHE C METAJUIAMH, HEMETAIJIAMU,
*KOHIICHTPUPOBAHHBIMU Aa30THOW W CEpHOM KHcioTaMu)*. AncopoOuus. Kpyrosopor
yraepoja B npupoje. Okcuabl yriepoaa, ux (puaMyeckue M XUMUYECKHUE CBOMCTBA,
NOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpPraHuM3M 4YeloBeKa. *DKOJIOTHYEeCKUe
po0JieMbl, CBA3aHHbIe C OKcuaoM yriepona(lV); runoreza rio0anbHOro MOTEIJICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucioTa u e€ coid, ux (usmdeckue u
XUMHUYECKHE CBOMCTBA, *moiydyeHne W mnpumeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTH H
CEJIbCKOM XO3SIIMCTBE.

OOmue mpencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHMH yriiepoa (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOThL. *Mx
cocTaB U xummuueckoe crpoenue. Kinaccuduxanus oprannyeckux emects.* [lonsrue o
OMOJIOrMYECKH BaXKHBIX BEIECTBAX: )KMpaX, O€JKax, yrieBoJlax — U UX POJIH B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aUMOJCHCTBUS C MeTalyIlaMd M HeMeTallaMH), *HojyyeHue* u NpHUMEHEHHE.
*CoeauHenus kpeMHus B npupoje. Oo6mue npeacrasienus o6 okcuae kpeMuusa(IV) u
KpeMHHEBOW KucinoTe. CUIMKaThl, PU3NYECKHe U XUMHYECKUE CBOMCTBA, MOJTYyYEHUE U
MIPUMEHEHUE B OBITY, MPOMBILIIEHHOCTH (B MEJUIMHCKOMN, 3JIEKTPOHHOM, CTPOUTEIILHON
u 7ap.). Baxueiilive cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIMONIb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XUMHUYECKUN DSKCIEPUMEHT: H3ydeHUuEe OO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAUYECTBEHHBIX PEAKLUHUU HA XJIOPUA-UOHBI U
HaOJIOJICHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)xarouie (U3NUEecKue u
XUMHUYECKHE CBOICTBAa TrajoOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJCOMATEPHAJIOB); O3HAaKOMJIEHHE C o0pa3lamMu  XJOpUAOB  (TajJoreHUAOB);
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COECIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BUJICOMATEpHAJIOB); HAOIIOACHHE IIpolecca OOYIJIMBaHMS caxapa TIOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOUM KHUCIIOTHI, U3YYECHNE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakuy Ha Cyab(}aT-uoH U HaOI0AeHUE
pu3HaKa e€ MpoTeKaHUs; 03HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta, pocdopa
U UX COCIMHEHUN (BO3MOKHO MCIIOIb30BAHKUE BUACOMATEPHUATIOB), 00pa3liaMu a30THBIX
u (hochopHBIX yA0OpEeHUH; MOTyYeHHe aMMHUaKa U U3y4eHHUE €ro CBOIMCTB; MPOBEICHUE
KaueCTBEHHBIX peaKluid Ha MOH aMMOHUS U (ochaT-uOH U U3YYECHHE NMPU3HAKOB UX
IIPOTEKaHMs, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJENIEH KPUCTAJUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJcOpOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOIa3a; IMOJyYEHUE
YIJIEKUCIIOrO ra3a U MU3y4YEHHE €ro CBOWCTB; NMPOBEIECHHUE KaYE€CTBEHHBIX PEaKLUi Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
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HpOI[yKLIHGfI CUJINKATHOM MNPOMBIIIJIICHHOCTHU, PCIICHUC DKCIICPUMCHTAJIBHBIX 3a/d4 I10
TeMe «BakHeHIe HeMeTalIbl U UX COCOHUHCHMU.

MeTaisl 1 UX COSTMHECHUS

OO6m1as xapakTepruCcTHKa XUMUYECKUX 2JIEMEHTOB — METAaJIJIOB HA OCHOBAaHUHU UX
noJioxkeHus B [lepuoguueckon cucreme xuMudeckux aneMmeHToB . . MenaeneeBa u
cTpoeHuss atomoB. CTpoeHHE MeTaioB. MeTalindyeckas CBA3b M METAUIMYECKas
KpUCTaJUIMYecKass pemeTka. OJNEKTPOXUMHUYECKUI psAll  HANPSKEHUM METallIoB.
®usznyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJECHUCTBUE C KHUCIOPOIOM,
BOJIOM, Kuciaotamu). *O0mue crnocoObl mosrydeHus MetaiioB. [loHITHE O KOpPpO3UHU
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Koppo3uu. CraBbl (cTanb, YyTyH,
JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. ™

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanyeckol cucTreMe XUMHYECKUX
anemeHTOB JI. . Menpneneena; ctpoenne atomoB. Haxoxaenue B mpupojie. Puzndeckue
U XMMHUYECKHEe CBOMCTBA (Ha IIpuMepe HATpHus U Kaiaus). OKCUABI U TUIPOKCUIBI HATPHUS
u kanus. [[pyuMeHeHue meT0YHbIX METANIOB U UX COCAUHECHUH.

[IlemoyHO3€EeMENBHBIE METAJUIBI MATHUM U KAJIBIIAN: TTOJI0KEHUE B [leproanueckon
cucTeMe XuMudeckux 3eMeHToB /1. 1. MeHaeneeBa; CTpO€HHUE UX aTOMOB; HAXO0XKJICHUE
B npupoje. PU3nUecKue U XUMHUYECKHE CBOMCTBA MarHus W Kaibliud. BakHeitniue
COCIMHEHUS KaJbllusi (OKCHJ, THAPOKCHMI, coiin). *JKEcTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmoMuHuN: TIonoxkeHue B llepuogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHME aToMa; HaxOXkJAeHUE B npupone. Puznueckne Hu
XUMHUYECKUE CBOMCTBA amOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJA U TUIPOKCUJIA
AJIIOMHMHMUS.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npuponue. Duszudeckue u
XUMHUYECKHEe CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJJIaMH, KUCJIOTaMH U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m kenmesa(Ill): cocraB, cBoiicTBa u
*nonyuenue.*

XHUMUYECKHUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMH METaJJIOB U CILJIaBOB, UX
(Gu3HUEeCKUMHU CBONCTBAMU; HU3yU€HUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BAaHNE BHCOMATEPHAIOB), 0COOCHHOCTEH B3aUMOJCHCTBHS OKCHAA KAIBIUS 1
HATpHs C BOJOM (BO3MOKHO UCTOJIb30BAHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB
XKECTKOW BOJBI, Mpollecca TOPEHUs Kejle3a B KUCIOopojAe (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKaHUSI KAYECTBEHHBIX PEaKIMii HAa MOHBI (MarHus,
Kanbuud, amoMmunus, nuHka, xenesa(ll) m xeneza(Ill), memu(Il)); nabGmronenue u
ONMCAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHUM HMOHAMU HATpUsl, Kalausg W KajblUs
(BO3MOKHO HCIMOJIb30BAaHUE BHUICOMATEPHUAIOB); UCCeq0BaHUEe aM(OTEPHBIX CBOMCTB
TUJPOKCHUIA ATFOMUHUS U THAPOKCHUAA IIMHKA; PEIICHNE AKCIIEPUMEHTAIBHBIX 3aj1a4 10
TeMe «Baknelme MeTanabl 1 UX COSAMHEHUS.

XuMUs 1 OKpYyXKarolas cpena
*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOM
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KU3HM 4YeloBeKa. XHMHS M 310poBbe. be3zonacHoe HCMONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (IpelenbHas JoImycTUMas
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux mpoosiem. ™

*IIpupoaHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
OPOAYKTHI UX EPEepabOTKH, UX POJb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LoB MaTepHaloB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPUAIIbI).™

MexnpenMeTHsIe CBSI3H

Peanmnszanuss MeXNpeaAMETHBIX CBSA3€HM IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS UEPE3 UCITOJIB30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUMN, TAK
U TOHATUH, SBIIIOIIMXCS CUCTEMHBIMM I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBbIH (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHUHTE3, Kiaccu(puKauus, MNEpUOJUYHOCTh, HAONIOJCHUE, DSKCIEPUMEHT,
MOJICIUPOBAaHUE, M3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTepHUaJIbl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIINJ, U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, IEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJYHIPOBOAHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaNIMYECKas pEHETKa, CIUIaBbl, (U3HYECKUE
BEJIUYMHBI, E€AUHUIBI H3MEPEHHs,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOITa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOIKHBI COBMANaTh ¢ pesyiabratamu dDenepanbHoil padodeil MporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanboee 3HAUNMBIMU SIBIISTFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOjA€ OOYyYEeHHS XUMHUU B €JAWHCTBE YYEOHONW W BOCIHTATEIHLHOMN
JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MPAaBUIIAMU U HOPMaMU
MOBEJEHUS U CITOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALUU

00yJaroIMXCsl.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIHPECHHE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJEAUI0, TOHUMAaHHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HWHMOpManuend o MepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOLIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMaXxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTMBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-MCCIIEeI0BATENbCKOM, TBOPYECKON U APYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTM  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO3HaBaTEJIbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHMSI K B3aHMOIIOHMMAHUIO M B3aMMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE IMOBEJCHHE M IOCTYIKH CBOUX
TOBAapMIlled C NO3WLMK HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUS
NIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX Ha MOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSATEIHLHON paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATY PO,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOYYEHHI0O M TO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K caMO0Opa30BaHuUI0, MPOSKTHON M UCCIIEOBATENLCKON EATEIbHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH M YPOBHS 00y4YEeHUsI B JaTbHEHUILIEM;

4) popmupoBaHus KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKHU Ha 3/10POBBIA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HENPUITHUS BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHHsS] aJIKOroJyii, HAapKOTUKOB, KypeHHUs), HEOOXOJIUMOCTH
coOJIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEepeca K MPAKTHUECKOMY M3YYEHHMIO Mpodeccuil U TpyAa pas3IudyHOTO poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN M0 XMMHH, OCO3HAHHOTO BBIOOpA MHIWBUIYaTbHOU
TPAEKTOPUHU MPOJOLKEHHS 00pa3oBaHHA C YYETOM JIMYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH, YCIEeuIHOU
npo(eCCUOHATIBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHUYECKU LIETIECO00PA3HOT0 OTHOLIEHMSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 310pOBOTO M 0€3011aCHOrO
oOpa3a HU3HU, OTBETCTBEHHOI'O OTHOIIEHHMS K COOCTBEHHOMY (U3HYECKOMY H
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJIEHUS MpaBMJI 0€30MacHOro
MOBE/ICHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLINX 3JOPOBBIO U
JKU3HHU JIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydaeMble NpPHU H3YUYEHUU XUMHUH, IS
pelIeHns 3a/1a4, CBSA3AHHBIX C OKPYKAOMIEH NPUPOJHON CPENOM, NOBBIIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS INI00ATIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM
U IIyTEH UX PELICHMs IIOCPEICTBOM METOA0B XUMUU;

HKOJIOTUYECKOTO MBIIIJIEHUs, YMEHUS PYKOBOJICTBOBATHLCS UM B II03HABATEIILHOU,
KOMMYHUKAaTUBHOMN U COLMAJILHOM IIPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPaMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSIMH, B TOM
quCIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHI;

OCYIIECTBIISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTHYECKUX OTepaIui;

CTPOUTH JIOTHYECKOE CYXKACHHUE TIOCTIe TIPEIBAPUTEIHLHOTO aHAIN3a, BKITIOYAIOIIEe
YCTaHOBJICHHE MPUYNHHO-CIICCTBEHHBIX CBSI3EH

co3/aBaTh, MPUMEHSTh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJCIIA U CXEMBI
JUTSI peIieHusT y4eOHBIX U TTO3HABATEIBHBIX 3324 C TIOMOIIBIO MEeIarora;

MPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE XHUMHYECKHX TIPOIECCOB W HX
MTOCJIC/ICTBHSI;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO Te/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3eH
1 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OIIbITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
IIOCTABJICHHOM 3aJa4M;

npeo0pa3oBbIBaTh HH(GOPMAIIUIO U3 OAHOTO BUIA B APYTroi (TabJIMIly B TEKCT U
mp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JAaHHBIE U3 UCTOYHHKOB C YYETOM
peaioKeHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPUEB.
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OBnaseHne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacipenesnsaTh poiiu, 10roBapuBaThCs APYT € APYrOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C HCMOJIb30BAHUEM WIUTFOCTPATUBHBIX MAaTEpPUATIOB JJIS BBICTYIUICHUS TEpEN
ayJIUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMU; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspeniatb KOH(JIMKTHI Ha OCHOBE COIJIACOBAHUS MO3WMLMNA M y4eTa
UHTEPECOB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/a B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTb U ITPOSIBISATh TOTOBHOCTD K IMPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnazieHNe YHUBEPCATHLHBIMU YUYEOHBIMU PETYJISTUBHBIMU JIEHCTBUSIMHU:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOU JesITeIbHOCTH;

BJIJICT OCHOBAaMHM CaMOKOHTPOJS, CAMOOLCHKH, IPUHATHUS PELICHUH U
OCYIIIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOM U MMO3HABATEIbHOM 1E€ATEIbHOCTH;

COOTHOCUTH CBOU JEUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaAMU, OCYLIECTBIIATH
KOHTPOJIb CBOEW JEATEIBHOCTU B IIPOLIECCE IOCTMIKEHUS PE3ysbTaTa, OIpPEeNeisaTh
CIOCOOBI ICUCTBUI B paMKax MPEJIOAKEHHBIX YCIOBHIM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOILICHCS CUTYAIUEH;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBLI JAOCTUTHYT TpeOyeMblil pe3yibTaT
JeSITEILHOCTH, OMPENEATh TMO3UTHUBHBIE W3MEHEHUS W HampaBliCHUs, TpeOyroue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTENbHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeil MporpamMMoOu, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyueckne s y4eOHOro mpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO M PUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYAITUsX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SIBIICHUW MPUPOIBI,
MOHUMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KyJbTYpbl M MNPAKTUYECKOU
JEATEeIbHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOTO 00111€CTBA; IOHUMAHNE MECTA XUMUU
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUMHOTO alllapaTta ¥ CUMBOJIMYECKOTO A3bIKa XUMUU JIJTS
cocTaBiieHusi (OpPMYJT HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX peakiuil (c
OTIOpOM Ha aJropuT™M y4eOHBIX JEWCTBUM); BIJIaJICHUE OCHOBAMH XHMHYECKOU
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HoMmeHKkJIaTypbl (IUPAC u TpuBHaJIbHON) M YMEHHE HMCHOJIb30BaTh €€ JJIsl pEUICHUS
yueOHO-TI03HaBATEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJETU
IUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI IO aITOPUTMY C OIIOPOI Ha ONpEeICICHHUS;

MPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C TTOMOIIBIO YUUTEIS
OPUMEHSATh CUCTEMY XMMHUYECKMX 3HAHMM JJIsl YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakKe B IMpoIlecce
BBITIOJIHEHUSA YYEOHBIX 3aJaHuid W TMpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKUW D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMUYECKasl peaKlus, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PpPEAKIUU
3aMEIlEeHUs], peaklul oOMeHa, TEIIoBOM 3 (EeKT peaklnu, 3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHHH, MaccOBas
JI0JI ¥ IIPOLICHTHASI KOHILIEHTpALMs BEUIECTBA B PACTBOPE, SAPO aTOMa, 3IEKTPUIECKUI
CJIOM aTroma, aToMHas OpOuTallb, paguyCc aTOMa, BAJEHTHOCTb, CTENEHb OKUCJIECHMUS,
XUMHUYECKasl CBS3b, IEKTPOOTPHULATEIBHOCTD, NOJIAPHAs W HEIOJISPHAsT KOBAJCHTHAs
CBsI3b, MOHHAsl CBS3b, METAJUIMYECKasl CBs3b, KpUCTA/NIMYECKas pelleTka (aromHas,
MOHHAs, METaJJIM4ecKasi, MOJEKYJspHas), MOH, KaTHUOH, AHWUOH, 3JEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss JUCCOLMANMs, pEakUUud HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb U  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAesbHO
nomyctuMmas konuentpauus (I1/1K), koppo3ust MeTasioB, CIIaBhI;

OCHOBOITOJIArA0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLIMALINM, & TAaKXKE€ MPEJCTaBICHNS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIIE
JKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAaX HMCCIIECIOBAHUS BEIIECTB U U3YUECHUS
XAMHUYECKHUX PEAKIINM;

IPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pammyc aroma, 3JIEKTPOOTPULIATEIBHOCTh), IPOCTBIX M CJIOXKHBIX BEIIECTB OT
NoJIOKEHUsT 3eMeHTOB B Ilepuonnmyeckoit cucreme (B MajibIX MEPHOJAX U TIIaBHBIX
NOJATPYIINAx) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, 0oOIllee YHUCIO AJIEKTPOHOB),
pacnpenesneHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeEX
NEPUOJOB, KIS U KaJlbLHs; KIacCU(UIUPOBATH XUMHUUECKUE DJIEMEHTHI C OMOPOi Ha
onpeneneHus: GU3NIECKOro cMbIca IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIHI;

YMEHHE KJIaCCU(PHUIMPOBATH XUMHUUECKUE JIEMEHTHI, HEOPraHMUECKHIE BELIECTBA U
XUMUYECKUE PEAKLIHH C ONOpPOM Ha CXEMbI; ONPENENSATh BaJE€HTHOCTb U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U U THUIl KPUCTAILUIMYECKON
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CTPYKTYpbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIIUTENb K BOCCTAHOBUTEID MO AITOPUTMY YUEOHBIX JIEHCTBHIA;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aliMa3, KpEMHUH, a3o0T,
docdop, cepa, XJop, HATPUH, KA, MarHUH, KaJblIUHA, aTFOMUHUH, )KeJIe30) U CIIOKHBIX
BELIECTB, B TOM YHCI€ MX BOJHBIX pacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, sxenesa (II u III), okcunpr yraepona (I u 1IV), kpemuus (IV), azota u docdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHasi, KPEMHHUEBAs KUCIIOTA U UX COJIM); ONMKCHIBATH C ONOPO HA MIIAH U KIIFOUEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEIIHLHOIO aHajiu3a IMOoJ PYKOBOICTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTb
MPOTEKAHHUSI XUMHUUYECKUX IMPEBPAILCHUN B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOILYIO IPUPOIHYIO CPELY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKUii (B TOM YKCIIE PEaKIuii HOHHOTO 0OMEHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN), WIIIOCTPUPYIOIIUX XUMHYECKUE
CBOWCTBA M3YYCHHBIX KJIAcCOB/ rpylI HEOPraHWYECKMX BEIIECTB, a TaKXKe
NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEILIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO JIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00ObEM Ta30oB C OMOpPOM Ha
o01ue GopMysbl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi U
HaXOJUTh KOJIMUECTBO BEIECTBA, 00bEM U MACCy PEareHTOB WJIM MPOAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNnropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TO3HAHUS (HAOII0/IeHNE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE) MPU HM3YUYEHUU BEIIECTB U XUMHYECKUX SBICHUU C
OTOpPOM Ha aJITOPUTM YYEOHBIX NEUCTBHM;, yMeHHE ChOpPMYIUpOBaTh MpPoOJieMy H
IIPEIJIOKUTD MYTH €€ PEIICHHUS C TOMOIIBIO TIeIarora; 3HaHue OCHOB 0€30MacHON paboThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U J1a00paTOPHBIM 000PY10BAHHUEM;

HaJMYue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYUTENs C OOCYXKICHUEM IIIaHa
pabOThI UJIK COCTABJICHUEM TAOIHUIIbI:

M3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

H3y4YeHHE CIIOCOO0B pa3/IesIiCHHUs] CMECe;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOWCTB,;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJyYEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA;
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UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPTraHUYECKHUX BEIIECTB PA3IHYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
ONPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KUCIOT U LIETIOYEH;

WU3YYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

uccienoBaHne aM(pOTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IIMHKA,

pEIIeHHE  DKCIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHECHUIN;

pelIeHHe  3KCHEPUMEHTANbHBIX 3aJad 10 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIMS;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCIMHEHHUS;

pEILIEHHE SKCIEPUMEHTAIBHBIX 33Jady Mo TeMme «BaxkHelmue MeTamibl U UX
COCIMHEHHUS;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
HMOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xJopua-, Opomua-, uomua-, cyinbdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, Kefne3a (2+) u
xenesa (3+), meau (2+), uuHKa;

YMEHUE TMPEACTAaBIATh PE3yNbTaThl JSKCHEpUMEHTa B (OopMe BBIBOJOB,
J0KA3aTeNIbCTB, TPA(QUKOB U TAOJIUIL U BBISBISATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOT0 OOpaIlleHHs ¢ BEUIECTBAMU, UCIOJIb3yEMbIMU
B TTOBCEHEBHOM JKU3HU, a TAKXKE MTPaBUJIAMU TIOBEICHHUS B IIEJIAX COSPEKEHUS 3/I0POBbSI
U OKpY>KaIoIeH MPUPOIHON Cpeapl; MOHMMaHWE Bpena (OMAacCHOCTH) BO3JSHCTBUS Ha
KUBBIC OPTaHU3MBbI OINPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIIICHUS U
MPEIOTBPAIICHUS WX BPETHOTO BO3JCUCTBUS; MOHMMAHUE 3HAYEHUS >KUPOB, OCIKOB,
YTJIEBOJIOB I OpPraHU3Ma YEJIOBEKa;

BJIQJICHUE OCHOBAaMHM XUMHUYECKON TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHUE
MPAaBUJIBHO UCIIOJIb30BaTh M3YyUYECHHBIE BEIIECTBA W MaTepuanbl (B TOM YHCIE,
MUHEpaJIbHbIC YIOOpEHUs, METaJUIbl U CIUIaBbl, MPOAYKTHI MEepepabOTKU MPUPOIHBIX
UCTOYHUKOB YTJIEBOAOPOJIOB (yIiisi, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIHCKOM
XO035MCTBE, Ha TMPOMU3BOJCTBE;, YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBLHOTO
UCIOJIb30BaHUS U3YYEHHBIX BELIECTB U MAaTEPUAJIOB;

YMEHUE YCTaHABIMBATH CBSA3M MEXKIY PEAJbHO HAOIIOJAEMBIMHU XUMHUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMU, MPOUCXOMSIIMMU B MakKpO- U MHUKPOMHUPE, OOBICHSITH
MPUYMHBl MHOTOOOpa3usi BEIECTB, YMEHHUE WUHTETPUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSAMU APYTUX yU4€OHBIX MPEAMETOB C MTOMOIIBIO TIEAArora;

npeiacTaBieHue o cdepax NpodecCHOHATBHON AESTeNbHOCTH, CBA3AHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU Ha JJOCTUKEHUAX XUMUYECKOU
HAyK{; HAJIMIUE OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU

21



(HayyHO-TIOMYJISIpHAs JIUTEpATypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
OIOPOM Ha aJIrOPUTM: YMEHUE OOBEKTUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
IIPEBPALIECHUAX U NIPAKTUYECKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeielieHHbIe 110 rojilaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJy, YK€ Ha3BaHHbIE B MPEIbIAYIIMX rofax MO3UIINH, Kak
MIPABUIIO, IOCJTOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJITYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEBIAYIINUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHASA U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAS AaTOMHAas W MOJIEKYJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBast 0 XUMUYECKOTO 3JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPUILIATEILHOCTH ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJaccUu(PUKaluusg peaklMil: peakuuyd COEAUHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], peaKMi 0OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOW aroMa, aTOMHasi OpOUTAIIb, PAIuyC aTOMa,
XUMUYECKasl CBA3b, MOJSIPHASI W HEMOJsIpHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWUOH, PacTBOP, MAccOBasl JIOJis BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. m. 1) u
IPUMEHSATH 3T IIOHATHS IIPU ONMCAHUM BELIECTB U UX ITPEBPALLCHHI;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUIsI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMUYECKUX PEaKUi, 3JIEKTPOHHOTO OasaHca;

OIpEAENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOpPOM HAa ONMpenesieHUs, B TOM
YyHuClie CTPYKTYPUPOBAHHBIE; IMPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHUU 10 (QopMysnaM; BHUJI XUMHUYECKOM CBsI3U (KOBAJIGHTHAss M HOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUN, YMETh C MOMOUIBIO
YUUTENSl MPUMEHATh CUCTEMY XWMHMUYECKHX 3HAHUM, Uil YCTAHOBJIEHUS B3aWMOCBS3U
MEX/1y U3yUYE€HHBIM MAaTepUaAJIOM U MPHU MOJyUYEHUU HOBBIX 3HAHUM, a Takxke mpu padboTe
C HCTOYHMKAMH XuMudecko uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSAX U
ONepUpPOBaTH UMHU Ha 0230BOM YPOBHE, IPUMEHSITH NP BBINOJIHEHUN YUYeOHBIX 3aJaHUN
U PEIICHUU PacueTHBIX 3a/lady C OMOPON Ha aNrOpUTM Y4YEOHBIX AECUCTBUN M3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOoCcUTh 0003HAUEHHUs, KOTOpble MMeroTcsl B Tabnuie «llepuogmueckas cucrema
xumudeckux oaeMeHToB J[. . MenaeneeBa» C YUCIOBBIMM  XapaKTEPUCTHUKAMU
CTPOEHMsSI aTOMOB XUMHYECKHMX D3JEMEHTOB (COCTaB M 3apsii sjapa, oOllee 4Yucio
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ANIEKTPOHOB U PACHPEIEIEHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBl; HEOPIaHWYECKUE  BEIIECTBA;
XUMHUYECKHUE peakluuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHUIO CTENEHU OKUCIIEHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMMCHIBATh) OOLIME XUMHUYECKHME CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkKAAs ONMCAHWE NPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPON HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B Pa3IUYHBIX YCIOBHSX MOCIE
MIPEABAPUTEILHOTIO O0CYKIECHHUS C MEIarorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3Je€MEHTa 1Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XMMHYECKOW PEAKLUU C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, OO0O0OLIECHHE, cUcTeMaTH3alus, KiIacCU(pUKALUs, BbISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX
peakiuii; €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HaONIOJEHUE, H3MEpEHUE,
MOJICIMPOBAHUE, SKCIEPUMEHT *(pealbHbIi W MBICIECHHBIN)* MOJ PYKOBOJCTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAaHUS XMMHUYECKOM NOCYJI0M W J1abopaTOpHBIM
0o00OpyOBaHMEM, a TaKXe€ MpaBWjaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBITIOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOHMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
PacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
OPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB WLIEJOYEH U
KHCJIOT C TOMOILBIO HWHIUKATOPOB (JJakMyc, (eHondTanenH, METWIOpaHxX U Jp.),
HOJATBEPKAAIOUINX KAuyeCTBEHHBIH COCTaB HEOPraHMYECKHX BEUIECTB (KaueCTBEHHBIE
pEeaKkMK Ha HOHBI) [0/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKpBhIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHUN: XUMHUYECKUN DIEMEHT,
aToM, MOJIEKyJla, WOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPHUIATEIHPHOCTD, CTEMEHb OKHUCICHUS, XUMHUYECKas pEeaKIus,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJEKTPOJIUTHI, IICKTPOIUTHUECKAST TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMEHa, KaTanu3aTop, *XMMHYECKOEC paBHOBECHE, OOpaTHMMbIe W HEOOpaTHMBbIC
peakIuu™, OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIIUTEh, BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJICHHE, aUIOTPOIHs, aM(pOTEPHOCTh, XHUMHUYECKas CBS3b
(koBajicHTHAs, WOHHAs, METAIMYECKas), KPHCTAUIMYECKas pemeéTka, *Koppo3us
METAIJIOB, CIUIaBBI, CKOPOCTh XHMHYECKOH pEaKIUu*, TMpeneabHO JOMyCTHMasl
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHHA (cM. 1. 1) H
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MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKM M CUMBOJBI JUIsl (PUKCALIMKM PpPE3yJIbTAaTOB HAOJIOICHUMA,
cocTaBieHus] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEaKIMi, 3alUCH JaHHBIX
yclioBuii 3a1a4. Mcons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
TabJIMIle PACTBOPUMOCTHU KUCIIOT, OCHOBAaHUH U COJIEH B BOJIE JIJISl BBITIOJTHEHUS 3a/JaHUH.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO0 COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C OMTOPO Ha ONPEIEICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3UM (KOBAJEHTHAs, HWOHHAsg, METaJUIMUecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsij] HMOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAHME: *OMHUCHIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XMMHYECKUX OJJIEMEHTOB: pAa3iH4YaTh MOHSITHS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MIEPUOINYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(coctaB u 3aps siIpa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
Ter1oBoMy 3G (eKTy, M0 U3MEHEHUIO CTETICHEW OKHUCIICHUSI XUMUYECKUX JIEMEHTORB) C
ONOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAask ONMHCAHUE MPUMEPAMU MOJEKYJISPHBIX U
VOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN C OTIOPOU HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAaIlIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

packphIBaTh CYIIIHOCTh OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCca 3TUX PeaKIui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUSI XMMHUYECKHX TMPEBPAIICHUN TOCIEe MPEeABAPUTEIBLHOIO
00CYXIEHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JieMEHTa 1Mo (OopMyJie COSIUHEHHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW pPEaKIHHU C
OIIOPOM Ha aJTrOpUTM;

cleloBaTh MpaBUJaM TOJIb30BAHHMS XUMHYECKOM MOCYJIOH W J1a00paTOpPHBIM
o0opyIOoBaHMEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U yIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BEILIECTB: PACO3HaBaTh OMNBITHBIM NYTEM XJOPUA- OpOMHI-, MOAUA-, KapOOHAT-,
docdart-, cunmkar-, cyibdar-, THAPOKCU]I-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMd MBICTUTEIBHOU JIEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI N3YYCHUS CBOMCTRB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; €CTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJCITUPOBAHKE, SKCTICPUMEHT (peabHBIN
1 MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TeMbI y4EOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm denepanbHoll pabodeil mporpaMmsl
yueOHOro mpeaMeTa « XUMHs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMMbl 0CHOBHOTO 00111ero ooOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IJIaHMpOBaHMs i oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOX — B OTAEIIBHOM KJIACCE.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

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

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

Pa3nen 1.IlepBonavanbuble XumMuyeckue noHsstusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeaMeT XxuMUU.* PoJIb XUMUU B )KU3HU YeJIOBeKA. XUMHUS B
cHUcTeMe HayK. MeTo/ bl MO3HAHUS B XUMUU.*

Tesna u BewecTBa. PU3nveCKUeE CBOMCTBA BEILECTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HaKOMCTBO C IpaBUJaMH 6€301aCHOCTH U IpUEMaMHU paboThl B
XUMHYEeCKOH JJabopaToOpuH.

JleMoHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PassinyHble BUABI XUMUYECKOH TOCY IbI.

3. 06pasubl BellecTB.

4. Cnoco6bl pa3zaesnenus cMecel (GuabTpoBaHUeE, BbIIApUBAHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlabopaTopHble U IpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.

IIpakmuueckue pabomul:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[IpaBusia 6e30macHOM paboOThl B XUMHUY€ECKOH J1abopaTOpUH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/ U3y4YaEMBIX MOHSTHUH C IOMOIIbIO TTearora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U MU3HHU Y€JI0BEKA, €€ CBSA3b C APYTUMH
HayKaMH.

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

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

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU MOCY10 U JJaG0PaTOPHbBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLUSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpPOJIEM I1eJjarora.

[l1aHMpOBaTh U MPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 10 U3Y4YEeHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BellleCTB M0/, PyKOBOJCTBOM IeJjlarora c 06Cy>JieHreM IJlaHa paGoThl.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEbCKOM 1esITeIbHOCTH HAyYHO-MONYJIIPHYIO JTUTEepaTypy
XUMHUUYECKOT0 COJIepKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BoicTparBaTbh pa3BépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPO Ha
rHopMaIHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIHN annapat Kypca XUMUH



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

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYEeCKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKy/ISIpHOE yieHUe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHY€ECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellleCcTB.*
OTHocuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MoJIeKyIsIpHas
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyecke U XMMUUYeCKHUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUS NPOTEKaHUs XUMUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tumnbl XuMHUYeCKUX peakiui (coeAMHEHMs, pa3/IoKeHHUs,
3aMelleHus, 06MeHa).

3aKoH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIoMOHOCOB — y4EHBIH-3HIIUKJIONESUCT.*

AemoHcTpauumn

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

XuMHuecKue siBieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passoxeHue ruapokcua Mmeau(Il), B3auMoaencTBre Xkeesa C
cepoii, B3auMoJiecTBHe XKeJie3a ¢ pacTBopoM costu Megu(1D)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHS MacChl.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlaGopaTopHbIE OMbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHe BOCKa, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aUMO/I€ICTBHE MeJjla C KUCJIOTOM).

Mogeu aTOMOB ¥ MOJIEKY.T

MpaKkTnyeckas pabota Ne3 MpM3HAKM NPOTEKAHUA XUMUYECKUX
peakumi

BbluncneHusn

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MacCChbI BEIECTB;

— MAaccoBOH I0JIM XUMUYECKOT0 3JIeMeHTa 10 GpopMyJie
COeIMHEHUA.

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JI0/ieHUE, MO/IeJIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLU) A1 U3yYeHUs
BELIECTB U XMMUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITb 3TH NOHSATHUS
MpU OMMCAaHUU CBOWCTB BELECTB U UX MPeBpalleHUH C 0MOPOH Ha MJIaH U
KJII0Y€eBbIe CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06bSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOM Ha ONpeJie/IeHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJIeHUH C TOUKU 3peHus
aTOMHO-MOJIEKYJ/ISIPHOTO YYeHHUS C HCII0/1b30BaHUEM BU3YaJbHOH OINOPBI.

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

CocTaB/sTb popMyJibl GHHAPHBIX BELIEeCTB 110 BaJIeHTHOCTH U ONpeJeifATh
BaJIEHTHOCTB 110 popMyJ1aM BelecTB C ONIOPOH Ha arOPUTM y4eBGHbIX
JeUCTBUH.

PacctaBaaATh K03$dUIMEHTHI B ypaBHEHHUSAX XUMUYECKUX PEaKLHH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrneoBaTh NMpaBU/IaM N0J1b30BAHUSI XUMHUECKOH OCYZ,0H U 1a60paTOPHbIM
060py/IOBaHKEM, A TAKXKE NMPABUJIAM 00pallleHH s C Bell[eCTBaMH B COOTBETCTBUH
C UHCTPYKIMSMH 10 BBIIIOJHEHHUIO JJAG0PAaTOPHBIX XUMHUECKHX OIBITOB TOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BLIIIOJHEHUH yue6OHBIX 33/JaHUH U B ITpoLiecce
HCCJIeI0BATE/bCKON AesITEeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIMTEPATYPy XUMHUYECKOT0 COZeP>KaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Ilejiarora.

BeicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoOB, TPAaMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUIHBIN allapaT Kypca XUMUHU

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

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.
Kucnopos — ajieMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJIOTpoNHas MoAubHUKaLus Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XUMUYECKHe

CBOMCTBA (peakLu OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHUKHOBEHHUS U NPeKpalieHus ropeHust. [louaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa60OpaTOPUHU U
npombliieHHOCTU.* [IpuMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pPO/ia B IPUPO/JE.

*TensioBOM 3P PEKT XUMHUYECKON PEAKIUH, TIOHATHE O
TePMOXHMHUYECKOM yPaBHEHUH, 3K30*- U IHJJ0TEPMHUYECKHUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHUe BO3/yXa,
Croco6bl ero NpefoTBpalleHus. YcuaeHre TapHUKOBOT0
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

AemoHcTpauumu

B3aumopeiicTBre docdopa, cephl U KeJe3a C KUCJI0POLOM
(BO3MOXKHO HCNOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3AYXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
[peKpalieHNUs TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJieHHe ¢ 06pa3LaMu OKCUAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluncneHus
— MOJIEKYJIIPHOM Macchl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIMIIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUchb
COCTaB BO3/lyxa, pU3NYeCKHe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/Ia, CIOCOOBI
ero IoJiy4yeHus, IpYMeHeHHe U 3HaueHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusambs peakyuu 20peHus U Med.1eHH020 OKUC/AeHUs C TPeiBapUTeIbHbIM
obcyx/ieHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuUGOPHI AJIs MOJyYeHUs KUCA0poaa (BbITECHEHHEM BOJIbl U
BO3/yxa).

Pacno3HaBaTb ONBITHBIM IYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AJ1s1 COCTaBJIEHHs GOPMYJI BEIL|eCTB,
MOJIEKYJISIPHBIX YPaBHEHUHM XUMUYECKUX PeaKIUH ¢ yYacTHeM KUCI0poAa.

OGBACHATD CYLHOCTD 3KOJI0IMUeCKUX NP06JieM, CBI3aHHBIX C 3arpsi3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BAaHUU
XUMHUYEeCKOH Mocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te[jarora, a Takxe
[paBUJIaM 06pallieHus C TOPIOYUMH BeIeCTBAMH B ObITY.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HAGJIIO/IeHMs], ieJIaTh BIBOABI 110 pe3y/ibTaTaM 3KCIIepUMeHTa MOJ,
PYKOBO/ZICTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIIe.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B poLiecce
HCC/Ie/l0BaTebCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JJUTEpaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEepHeTa o/,
PYKOBO/ZICTBOM Ilefiarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha
“HbOpMAIUIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(44)

Bopopoa — aseMeHT U npocToe BelllecTBo. HaxoxeHue B
npupoje, pusnyecKre U XMMU4YeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/JIEUCTBHS C HEMeTa/lJIaMH U OKCH/IaMHU METAJIJIOB),
npUMeHeHHe, *Croco6bl MoyYeHus.

[loHsAATHE O KUCJIOTAX U COJISAX.

AemoHcTpaumun

[Tonydenue, cobrpaHue U paclio3HaBaHUe BOZOPOAA.
['openue Bogopoaa.

BsaumozeiictBre Bogopoaa ¢ okcuaom meau(Il).

Nab6opatopHble 1 npakTMyeckne paboTbl
JlaGopaTOPHBIH OIIBIT:

B3anMozielicTBHE KHCJIOT C MeTa/lIaMH.
[IpakTHyeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yuyeHHe ero CBONCTB.

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

KosnuecTBo BewjectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisspHbIf 06'bEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUSIM.

JleMoHCTpanua
06pa31bl BELIECTB KOJUYECTBOM 1 MOJIb.

BblunucneHusn

— 06'b€Ma, KOJIMYEeCTBa BellleCTBa ra3a Mo ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00BEMY;

— 06'bEMOB ra30B [0 YpPaBHEHUIO peaKI[MU Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOIIIEHUM I'a30B
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PacKpbIBaTb CMbIC/I U3yYaEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOJOPO/a,
CrocoGbl ero MoJiyyeHus1, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubOp AJ1s MOJyYeHHUsI BOJOPOJA C UCII0Jb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHU M XUMUUYECKUX PeaKIUii € ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CnenoBaTb NIpaBuiaM 6e30MacHOM paboThl B JTaGOPAaTOPUH NPH UCNIOJIb30BAaHUU
XUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/iarora., a Takxe
NpaBu/IaM o6palleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[I1aHMpPOBATh U OCYLIECTBAATh HA IPAKTHKE XUMHY€ECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHUS, ZIeIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIEpUMeHTa Mo/,
PYKOBOZCTBOM I1eZjarora c 06Cy>xjeHueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTb B COBMECTHOH paboTe B rpyImie.

[l1aHMpPOBATh U OCYLIECTBAATH Ha MPAKTHKE XUMHUY€ECKHEe 3KCIIepUMEHTHI,
MPOBOAUTH HAaGJII0A€HHUS, [ieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEpUMEHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PacKpbIBaTh CMBIC/ U3y4aeMbIX HOHATUH U IPUMEHSTh 3TH MOHATHS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPUHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nejarora.

BbIYMCAATH MOJISIPHYIO MacCy BellecTB; KOJIMYeCTBO BelllecTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeCTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BElleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HJIH TPOAYKTOB
peaxIuu.

BricTpanBaTh pa3BEépHyThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOU Ha UH-
dopmaruio U3 yuyebHMKa U CIPABOYHBIX MaTepHaJIOB, FPAMOTHO HCII0/Ib30BaTh
M3y4eHHbIA MOHATUHHBIN annapaT Kypca XMMHUH C TOMOIIbIO NeJjarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/IbL. *AHA/IU3 U CHHTE3 — METO/[bl U3yYEHUs COCTaBa BOJAbL*
XUMHUYECKHE CBOMCTBA BO/bI

(pasJsioxkeHMe, peaKIuy C HATPUEM, OKCH/IOM KaJIbL[Usl, OKCU/IOM
cepnl V.

CocraB ocHoBaHUH. [loHATHE 06 UHANKATOPAX.

*Bopa kak pactBopuTesib.* PacTBopbl *PacTBopuMoOCTb
BellecTB B Boje.*

*HacplLleHHbIE U HeHAChIIleHHbIe pacTBOPHL * MaccoBast 0151
BellleCTBa B pacTBOpE.

*PoJib PaCTBOPOB B IPUPO/IE U B XKU3HU YesioBeKa. KpyrosopoT
BO/JIbI B IpUpoze.* 3arpsisaHeHre NpUpoAHbIX Bog,. OxpaHa

Y OYHCTKA NPUPOJHBIX BO/,.

AemoHcTpauumn

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

PacTBopeHue BelecTB € pa3/IMuHON paCTBOPUMOCTEIO.
HcciepoBaHre pacTBOPOB KUCJIOT U LiesIoueld ¢ IOMOIIbI0
WH/IMKaTOPOB.

Na6opatopHble 1 npakTMueckne paborbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
JloJ1el pacTBOPEHHOIO BeLeCTBa.

BbluncneHusn
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pactBoOpe»
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PacKpbIBaTb CMbIC/I U3yYaEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
ONMCAHUU CBOMCTB BELIECTB U UX IPEBPAIleHUH C HOMOLIbIO eAarora.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKUE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISl B IPUPOAHBIX IPOLECCAX C ONIOPOM Ha IJIAH U CXEMY.

CocTaBJIsITh ypaBHEHHS] XMMUUYECKHX PeaKIUH C y4acTHEM BOJbI C OIIOPOH Ha
cxXeMmy.

OGBbSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
HNPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMECEH, MEPBI 110 OXPaHe BOJ,
OT 3arpsI3HEHUs N0CJIEe IPEABAPUTENBHOTO CTPYKTYPUPOBAHHS MaTepuaJa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAbGJII0JeHUs, e1aTh BbI-

BO/IbI [10 pe3yJ/IbTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM IeJarora, ¢
HCI0JIb30BAHUEM KJIHIIIE.

CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JaGOPAaTOPUH MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOU MOCy/ibl U 060pyA0BaHUA 10 KOHTPOJIEM Nefiarora.

[IpoBOANTH BBIYMCJIEHUS C IPUMEHEHHEM MOHSATHUS «MaccoBasi [10J1s1 BellleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbI.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HCC/lel0BaTeNbCKOH 1esTeIbHOCTH HAyYHO-MONYJIIPHYIO INTEepaTypy
XMUMHYECKOTO CO/lep>KaHMusl, ClIpaBOYHble MaTepHaJbl, pecypcel UHTepHeTa
M0/l PYKOBO/ICTBOM IeJjarora.

BoIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAaMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*aMmdoTepHble, Hecosie06pasyolle Ha IpUMepe OKCH/ia
yriepoga Il u okenpaa asora Il, HomeHkaTypa. [lonyyenune*
OKCH/IOB (B3aMMoaelncTBuE C BOAOM, KUCNOTaMK, Leodamu).
OcHoBaHUS: cOCTaB, KJaaccudukanus (11eg0494 U
HepacTBOpPUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkre
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJstydeHus.* Psi akTHUBHOCTH MeTaJLJIOB.

Couu (cpeZiHUE): HOMEHKJIATYPa, *COCO6bI MONyYeHHsT*,
B3aUMO/IeHCTBHE COJIEH C META/UIaMHU, KUC/IOTaMH, LieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MEX/Y KJIacCCAMU HEOpraHUYeCKUX
coenuHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTEpPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U alIOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aMMO/ieiCTBHE C KUCIOTAMU U 11|eJI09aMH.
PazsioxkeHue npu HarpeBaHUMU.

JAemoHcTpauumn

06pa3sibl HEOPraHUYECKUX BELIECTB PA3JIUYHbBIX KJIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KMCJIOThI C OKCUA0M
meau(1D).

Peakuus HelTpain3aLuu.

BriTecHeHUe 0AHOTO MeTasljla PYTUM U3 pacTBOpa COJIH.

Na6opatopHbie U npakTU4eckne pabotbl

JlabopaTOpHbIe ONbIThI:

B3anMozelicTBHe KMCJIOT C MeTa/lJIaMH.

[loslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMopelicTBYe HepacTBOPHUMBIX OCHOBaHUM C KUCJIOTaMHU.
PasnoxxeHue rugpokcua Mmeau(ll) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelleHre sKcriepuMeHTa/lbHBIX 3a4a4 M0 TeMe «OCHOBHbIe
KJIaCChl HEOPTAHUYECKUX COeIMHEHUI».

BbluncneHus
— 10 ypaBHEHUSIM XUMUUECKUX peaKIui

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

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
UX 110 MEXYHapOIHOH U TPUBHAIBFHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

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

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BaHHEM
cxeMsl «['eHeTH4ecKast B3aHMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX
COEIMHEHHUIN» 10J] PYKOBOACTBOM IIearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH Peaknnii, HILTFOCTPUPYIOIIIX XUMHIESCKHE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOMYYeHUsl BEIIECTB U3YUCHHBIX KIIACCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

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

Beruncnenue o ypaBHeHUsIM XUMHYECKHX Peakluii KoJu4ecTBa, 00bEMa, Macchl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTA 1
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepXKaHHs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, OCyIlecTBIeHHE BIOOpa
0/l PyKOBOJICTBOM II€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPaMOTHOE HCIIOIB30BaHHE
W3yYIEHHOTO ITOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paspesn 3. [lepuoauydeckuii 3akoH u [llepuoaudeckas cucreMa XMMU4YeCcKUX 3jieMeHToB /I. U. MeHaeieeBa.
CtpoeHue aTOMOB. XUMHUYeCKas CBA3b. OKUC/IMTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 9)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKY KJacCUPUKALUY XUMAYECKHUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
11{eJI0YHO3eMeJIbHble MeTaJlJlbl, FaJIoTeHbl, UHEPTHBIE I'a3bl).
*JJ1eMeHTbI, KOTOpPble 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKUx 3yeMeHTOB /I. U. MeHpeneeBa. [lepuobl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIIbL.

Ctpoenue aToMoB. CoCTaB aTOMHBIX sifiep. *M30TonbL*
JneKTpoHbl. CTpOeHHE 3JEKTPOHHBIX 060JI09EK aTOMOB MEPBBIX
20 XuMHYeCcKUX 371eMeHTOB [leproguyecKkoi cucTeMbl

. U. MeHpeneeBa.

XapakTepUCTUKA XUMHUYECKOTO 3/IEMEHTA M0 ero MOJIOXKEHHUIO B
[lepuoandeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHbIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3Havenue [leproanyeckoro 3akoHa u [leproaunyeckoit
CUCTEMBbI XMMHUYECKHUX 3JIEMEHTOB JJI1 Pa3BUTHSA HayKH U
npakTuki. JI. U. MeHjesieeB — y4éHBIN, MeJjaror ¥ rpaXkAaHuH.*

AemoHcTpauumu

KopoTkomnepuozHas v AJIMHHONIepUOUAHAast GOpMbl
[leproanyecKkoit cCUCTEMBI XUMHUY€ECKHX 3JIEMEHTOB

J. U. MeHeseeBa.

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

Na6opaTtopHble u npakTMyeckue paboTbl

JlaGopaTOPHBIH OIIBIT:

B3sanmopelcTBUe rUAPOKCHA IIMHKA C PACTBOPAMHU KUCJIOT U
ies049en
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PackpbIBaTh CMBIC/I IEPHOJUYECKOTO 3aKOHA 0] PyKOBO/CTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHe NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHMe paJjiyCcOB aTOMOB U 3JIEKTPOOTPHULIATESIbHOCTH) U UX
coelMHEHUH OT I0JIOKeHUS B IepUOANYECKOH CUCTeMe U CTPOEeHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIulL.

YcTaHaB/AIMBATh CBA3b MeX/y N10J10XKEHHEM 3/IeMeHTa B IepUOANYeCcKOl cucTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsiA A/pa, o6llee YHUC/I0 31eKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI0SIM) [0 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3/JIEMEHTOB U UX COeJUHEeHUH 1o
rpynnam u nepuojiam [lepruoguyeckoit cucTeMsl € TOMOLIbIO NTearora.
XapakTepu30BaTh XUMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, Kajus,
KaJIbIIs [0 UX MoJI0XKeHUIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaTb nIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH UCNIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH 0cjIe
CTPYKTYPHUPOBAaHUS MaTepHaJia C UCIIOJIb30BaHUEM KJIHIIE.

HWcnosib30BaTh NpY BBINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYecKuX 3jieMeHTOB /JI. . MeH/iesieeBa, TabIM1y pacCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIel B BOJie, 3JIEKTPOXMMUYECKUN pAJ HAPSXKEHU N
MeTaJlJIoB).

HWcnosib30BaTh NpHU BLIIIOJHEHUH yue6OHBIX 33/JaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpPaTypy
XUMHUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaJlbl, pecypchl UHTepHeTa Mof,
PYKOBO/ICTBOM Ileiarora



Tema 9. Xumunueckas caasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*DJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMUYECKHX 3/1EMEHTOB.
XuMHvecKas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHasl HeNoJisipHasi).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHUe,
peakLu pa3JioKeHus, COeJUHEeHUS

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

PackpbIBaTh CMbIC/I U3yYaeMbIX IOHSATHH 0/, pYKOBOACTBOM IleJarora.

OnpefiesiTh BUJ XUMHUYECKOH CBSI3U B COEJUHEHUH C UCTIOJIb30BAHUEM CXEM.

Onpefie/isiTh CTeNEeHb OKUCJIEHUSI XUMUYECKOT0 3JIeEMEHTA 110 GopMy.Jie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM QJITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb IPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3JIEKTPOHHBIN 6aJIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTE/IbHOM PeaKIK 0
aJIrOpUTMY pa3bopa OKUCIUTeNbHO-BOCCTAHOBUTEbHON pPeaKIHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKa [ocIIe

CTPYKTYpPHUPOBAHUs MaTepHaJia, ClipaBOYHbIe MaTepUasbl (IePUOJUIECKYIO
CUCTeMY XUMHUUYeCKHUX 3j1eMeHTOB /I. . MeHjesieeBa, Tab MLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJe, 3JIEKTPOXUMUYECKUHN DA/, HaNps>KeHUH
METaJJIOB).

MpumepHble TemMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

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

(54)

[lepuoandyeckuii 3akoH. [leproauveckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. . MeHpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEHHU CBOMCTB XMMHUUYECKHUX 3J1eMEHTOB NepPBbIX TPEX
NepUO/I0B, Ka/lUs, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKor CUCTeMe U CTPOeHHUEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasi U TpUBHUAJIbHAsA). XUMHUYECKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBIM KJlacCaM HeOpraHU4YeCKUX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHUYeCKUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/bl XUMHUYECKOU CBA3U U THIIBI
KPUCTAINYeCKUX PeIIéTOK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMOHCTpanum

1. Moze/11 KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUX BelllecTB.
2. KopoTkonepuogHas v AJIMHHONIeproAHasA GOpPMBbI
[leproanyeckol CUCTEMbI XUMHUYECKHUX 31eMEHTOB

. 1. MengeneeBa

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaausi U
KaJIbIIsl [0 UX MoJIoXKeHUIo B [lepuouyeckoii cucreme /l. U. MeHiesieeBa ¢
ONOPOM Ha AJITOPUTM.

KnaccuduunpoBaTh ¥ Has3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4YeHHbIX
KJIACCOB C OMOPOU Ha CXeMy, TaGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIaCcCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIHUH C OOPO Ha CXEMY.

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

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
NpeABapUTEJNbHOTO pasbopa.

BoicTparBaTh pa3BépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUNHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1esTeIbHOCTH HAyYHO-MIONYJIIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
M0/l PyKOBO/ICTBOM Ilejiarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHUX peaKui
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ cocTaBy y4acCTBYIOLIMX B peaKI[MH BEIleCTB, *1o
TenJ10BoMy 3¢ PeKTy, 10 U3MEHEHHIO CTENeHEN OKHC/IeHUS
XUMHYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJJ0TEPMUYECKHE PeaKL[UH, TEpPMOXUMUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMHUYECKOH peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHsATHe 06 06paTUMBIX
¥ Heo6paTHMbIX XUMHUYECKUX peaklusaX. [loHATHe 0 XUMHUYEeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJI0KeHHe XUMUYeCKOro paBHOBecHs1.*
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PeAKI[UHU (3/1eEKTPOHHBIN
6aJlaHC OKUCJIUTENbHO-BOCCTAHOBUTE/NILHON peaKIun).

JleMoHCTpanumu

1. 3aBUCMMOCTb CKOPOCTHU XUMHUYECKON peaKLMH OT Pa3JINYHbIX
dakTopoB.

2. BosgelicTBHe KaTa/lM3aTopa Ha CKOPOCTb XMMHUYeCKOM peaKIHHU.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLUH.

4. CmelleHNe paBHOBECUS XUMUYECKON peaKLhU.

BeruuciieHust
— KOJIMYECTBA BeLeCTBa, 06'bEMa U MacChl peareHTOB UK
MPOAYKTOB 110 ypaBHEHUSIM XUMHYECKUX peaKLui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHSATb 3TH MOHATUSA IIPU
OIMCAaHUU CBOMCTB BellleCTB U UX [IpeBpalleHU .

KnaccuduunpoBaTh XMMHYeCKHeE peaKLUH 10 Pa3JIMYHbIM IPHU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUY€CKOH peaKIiuy OT Pa3/IMYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTES.

[IporHo3upoBaTh BO3MOKHOCTH NIPOTEKaHUA XUMHUYECKHX IIpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPeiBApUTENbHON paboThlI.

OnpegensiTh OKMCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IATh 3JIEKTPOHHBIHN 6a/laHC peaKIuu.

[Ipor3BOAUTD BEIYMC/IEHHUS [10 XMMUYECKUM YPABHEHUSM 10 AITOPUTMY.

BricTpauBaTb pa3BEépHyTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepPHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUNHBIN alllapaT Kypca XMMHUH IOCJIe
NpeiBApUTEIbHOTO CTPYKTYPUPOBaHUS MaTepHaJa.

HWcnosib30BaTh NpH BbINOJHEHUH yue6OHBIX 33JJaHUH U B ITpoliecce

HcCe0BaTeIbCKOM AeATeIbHOCTH HayYHO-NONYJIAPHYIO JIUTEPATYPy

XMMHY€ECKOTO COZiepKaHts, CIpaBOYHble MaTepuaJbl, pecypcel UHTepHeTa

IocJjie KOHCYJIbTallUH C [eJaroromM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
He3JIEKTPOJIUThI. KaTMOHBI, aHMOHBI. *MexaHU3M AUCCOLHALUU
BeIlleCTB C pa3/IMYHbIMU BUJJAMU XUMUYECKOU CBsI3U. CTENEeHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

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

XUMHUYeCKHe CBOMCTBA KMCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 THAPOIU3E COJIEN.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHUOHBI : XJIOPU/[I-, 6pOMU/], 03U/ -, CyJIbdaT-, KApOOHAT-,
cuuKaT-$pocdaT- aHUOHBI, THAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJbliusi, aJIIOMUHUS, KeJie3a 2+, 3+, IIUHKA,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpaX..

JleMoHCTpanum

JeKTpuYecKas IpOBOJHUMOCTb PaCTBOPOB BELIECTB; JIBIXKEHHE
HOHOB B 3JIEKTPUYECKOM II0JIE.

ONbITHI, UTIOCTPUPYIOLIYE MTPU3HAKY TPOTEKAHUS PeaKI i
HOHHOT0 06MeHa.

OnbITHI O ONIpe/ieJIEHUI0 CPeJibl B PaCTBOpPax coJiel (xaopuja
HaTpus, Kap6oHaTa HATPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPpaKTHYeCKUEe

pa6oTsl

JlabopaTOpHBIN OIBIT:

Ne8Peakunu HOHHOTO 06MeHa B pacTBOPAX 3JIEKTPOJIMTOB:
cysnbdara meau(Il)

W 11EJI04H, Kap6oHaTa HATPUS U COJISTHOM KUC/IOTBI, peaKLiUs

HeﬁTpaJ’lH3auHH MeXAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.

[IpakTuyeckas pabora:
Ne 1. PeureHue akcrepuMeHTabHbIX 3a/1a4 110 TEME.

BbruucieHust
— I10 YpPaBHEHUSIM XUMHUYECKUX PeaKLUi

PackpbIBaTh CMbIC/ U3yYaEMBIX MOHSTHH, @ TAK)XKE CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONOPOM HA CXEMBL.

OGbSICHATDh IPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHbIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, 1eJI0YEH U COJIEH, TOJIHbIE
Y COKpallEéHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboThIL.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHMHU XUMUYECKON NOCY bl U 060pYy/10BaHUSA 110 KOHTPOJIEM
nejarora.

[Ipou3BOUTE BBIUUCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0Cje
Npe/BapUTEIBHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHU BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTebCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTalluH C IeJJaroroM.

Paspen 2. HemeTa /1Bl M MX coeJUHEHMA (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIEe /1Jisi HUX CTENeHH
okucaeHus. CTpoeHue U pU3NIECKUE CBOMCTBA MPOCTHIX

BelIeCTB — rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMepE XJIopa
(B3auMopeicTBYE C MeTalJIaMH, HEMeTaJlJlaMu (BOAOPOJIOM U
Kucaopoom),*menouyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakluu Ha rajoreHu/i-uoHbL. */ledicTBHe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJI0PUABI U UX HAXOXK/IEHHUE B
npupose.

JleMoHCTpanum
BujieoMaTepurabl: rajoreHbl U UX COeMHEHHS.
06pas1bl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlabopaTOpPHBIH OIBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BeruuciieHus1
10 YPaBHEHUSIM XMMHUYECKHUX peaKL U H.

OO6BSCHATD 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB HEMETAJJIOB U UX
coeJJMHEHUH B Ipe/ieJiaX MaJIbIX EPHUO/I0B U IJIaBHBIX MO/IPYII
[eproiu4ecKoi CUCTEMbI XHMUYECKUX 3JIEMEHTOB C y4ETOM CTPOEHUS UX
aTOMOB C UCI0JIb30BAaHUEM CXEMBL.

XapakTepu3oBaTh ¢pU3NUYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJI0KHBIX BEIeCTB (XJI0POBOAOPO/a,
XJIOPUZA HAaTPHs1), CIOCOOBI UX MOJYYeHHs], IPUMEHEHNE U 3HaYeHUe B
NPUPO/ie U XKU3HU YeJI0BEKa M0C/Ie CTPYKTYPUPOBAHUS MaTepUaJa.

OnpezessiTh raJlOT€HU/[-MOHbBI B pACTBOPE C UCMOJIb30BaHUEM TaGIHIbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[l1aHMPOBATh U OCYLIECTBAATh HA MPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,
MPOBOAUTH HAGJII0I€HHUS, ZieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTa
MocJie peiBApUTENbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHUYeCKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHu (5 4)

0611as xapakTepuCcTUKa 31eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEHU
okucsenus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTHIX

BellleCTB — KHUCJIOPO/ia U CephL.

AnnotrponHble MoaubHKaALMY KUCJI0POJA U Cepbl. XUMHUYECKHe
cBoOMcTBa cephl. B3auMmo/ieiicTBre c HeMeTalJIaMU - BOJOPOOM U
KHCJIOPO/IOM, MeTa/lIaMH, KOHIIEHTPUPOBAaHHBIMU a30THOH U
cepHO# kucjaoTaMU. CepoBoIOpOJ, CTpoeHHe, u3nyecKue

O6'bSCHATDL 061111ie 3aKOHOMEPHOCTU B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4ETOM CTPOEHHS UX AaTOMOB C ONIOPOH Ha cxeMy "U3MeHeHue paZinycoB B
noArpymnmax"”.

XapakTepu3oBaTh $puU3NUECKHE
Y XMMHU4YeCcKHe CBOWCTBA POCTOr0 BeIeCTBa Cephl U e€ coeIMHEHUH
(cepoBOmOPO/A, OKCHUJIOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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1 XMMHYEeCKHe CBOMCTBaA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpYUMEeHeHWue U 3Ha4YeHHe B IpUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCU0B. CepHast ONOPOK Ha CXEMY U IJIAH.

KHUCI0Ta, PU3UYeCKHe U XMMUYECKHEe CBOKCTBA (061Me KaK OnpezensTh HaJW4YKe CyJbdaT-UOHOB B pacTBOpe.

npeJicTaBUTeIS KJacca KUCIOT U *cneqududeckue™), npuMmeHeHue. | O6bSACHATH CyIIHOCTb 3KOJIOTUYECKUX MPO06JIeM, CBSI3aHHBIX C TEpEepaboTKON
CepHuUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPHUPOBaHUs MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallle B OCHOBE IPOMBIILJIEHHOT'O [11aHUPOBATh U OCYLIECTBIISATh Ha IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KUCIOThIL. AlnapaThl U IPOTEKAIoLUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.
HUX Ipolecchl (Ha MpUMepe MPOXU3BO/ICTBA CEPHON KUCI0ThI).* CiieoBaTh MpaBUJiaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOU KUCJIOTbI, KAYeCTBEHHAs peaKLUsl Ha CyJIbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/1bl ¥ 060PYL0BaHUs M0/ PYKOBO/CTBOM
Haxox/ieHue cepbl U €€ coeHEHUH B npupo/e. *Xumuueckoe nezjarora.

3arpsisHeHMe OKpYy»Kalollel cpe/ibl COeIMHEHUSMHU CEPEI [Ipou3BOAUTE BBIUUCIEHHUS [10 XMMUYECKUM YPABHEHUSIM [0 aJITOPUTMY.
(KMCJIOTHBIE JOXK/H, 3arpsA3HEHHE BO3/yXa U BOJOEMOB), CIIOCOGEI HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,

ero npeAoTBpalleHus.* cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HaNpsKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BLINOJHEHUH YYeOHbIX 33laHUH U B IIporiecce

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

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI Te/IbHOCTH HAyYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOI0 COZIEPXKaHus, CIPAaBOYHbIE MaTepHallbl, pecypchbl MHTepHeTa
JlaGopaTOpHbIe ONbBIThI: N0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHue cyabdaT-HOHOB.

BsauMmozelicTBrUe pa36aB/JeHHON CEPHOM KUCIO0THI C LIUHKOM.
BreruuciieHus

10 ypaBHEHHUSIM XUMHUYEeCKHX PeaKLIUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

061as xapakTepucTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, PU3UvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryecKre U XUMHUYECKHe CBOUCTBA, OJIyYeHHe U
npuMeHeHue. COIM aMMOHHUS, UX QU3UUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HAa MOHbI aMMOHHUSI.
A30THas KUCI0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK Ipe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A30THUCTasA KUCJIOTA. Mcrnosb30BaHWe HUTPATOB U COJIell aMMOHUS
B KaueCTBe MUHepaJbHbBIX y06peHnH.*

XuMHUecKoe 3arpsi3HeHHe OKpYy’KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, T0YBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaudukanuu pochopa*, pusnyeckue u
XUMHYeCKHe CBOHCTBA.

Oxcug pocoopa(V) u pochopHas kucaoTa, prusuyeckue u
XUMUYeCKHe CBOUCTBA, *nosiydyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*WUcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHH.*
3arpsisHeHUe NPUPOJHBIX BOL0EMOB pochaTaMu.

JleMoHCcTpanum
Konnekuuu: pocdop u ux coeiuHeHUsl.
B3sanmopelicTBrMe KOHLLEHTPUPOBAHHOM a30THOM KUCJIOTHI C MeZIbIO0.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThI

JlabopaTopHbIE ONbBITHI:

1. BsauMoelcTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3aMy a30THbBIX U GOoCPOpHBIX yA0OpEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosyyeHre aMMuUaKa, U3y4YeHHUe ero CBOMCTB.

BeruuciieHust
110 YPaBHEHUSIM XMMHYECKUX peaKLui

OOG'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaAKa, COJIel aMMOHHUSs], A30THOHN
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOMYIEHUS], IPUMEHEHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU YeJIOBEKA C UCI0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCIIO0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpyKarwl1lei cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATDH Ha IPAaKTHKe XUMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HAbGJII0/IeHHs], IeJIaTh BIBOAI 110 pe3yJbTaTaM 3KCIIepHU-MeHTa.

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

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHIIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
CIIpaBOYHbIe MaTepHabl (IepUOANYECKYIO CUCTEMY XUMHUYECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH sl HAanpsKeHUur
MeTaJlJIoB).

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/bCKOM J1eITeIbHOCTH HAyYHO-NIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOI0 CO/IepXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypchl HTEpHEeTa
MocJie KOHCY/IbTALUY C eJarorom

Tema 6. 0611as XapaKTepuc-
THKA XUMUYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriiepo u KpeMHHMH B UX

Yruepoga, aJsIoTpoIIHble MOAUGUKALUY IpaduT, aIMa3.
B3auMo/elcTBYE ¢ MeTA/IaMU, HEMETAJIaMy,
KOHIIEHTPUPOBAaHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHe U XUMHYECKHE

OO6'BSICHATDH 0011I1Ee 3aKOHOMEPHOCTU B U3MEHEHU U CBOUCTB 3/1eMeHTOB IVA-
IPYNIBI U UX COeJUHEHUH C yY6TOM CTPOEHHUs UX aTOMOB.

XapakTepu3oBaTh pu3ndeckre U XMMHUYeCKHe CBONCTBA IPOCThIX BEll|eCTB
yTJlepojia U KpeMHHs U UX COeJUHeHUH (OKCHU/IOB yI1epoAa, yroJbHON
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coeMHeHuUs
(84)

cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OKcu/ibl yrjepoia, ux pusnieckue U XMMU4ecKre CBOMCTBA, UX
JlefiCTBHE Ha KUBble OPraHU3MBbI, IOJIyYeHHE U IPUMEHEHUE.
*JKoJIoruYecKue npobJieMbl, CBSI3aHHBIE C OKCUA0M yriepoga(IV);
rUI0Te3a rJ106a/IbHOTO MOTEIJIEHUs] KJIMMATa; TapHUKOBbIN
adpdekrt.*

YroJibHasi KHC/IOTA U €€ COJIM, UX GU3ndecKre U XUMHYeCcKue
CBOUCTBA, NoJIyuyeHue U npuMeHeHHe. KauecTBeHHasl peakius Ha
KapOOHAT-UOHBL

*[lepBoHaYa/IbHbIE MOHATHUS 06 OPraHUYECKUX BELIECTBAX KaK O
COeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHS.
[ToHsATHE 0 6HOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, 6eJKax,
yrieBojax. MaTepuajbHOe eJMHCTBO OPTaHUYeCKUX U
HeOpraHUYeCcKUX CoeUHeHUn.*

*KpeMHUH, ero ¢pusnyecKkre 1 XUMHU4YeCKHe CBOHCTBA (Ha mpuMepe
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U
IpUMeHEeHNe B 3JIeKTPOHHUKe.*

*CoeaHeHUs KpeMHHUs B mpupoje. O61Ke peicTaBaeHUs 00
okcuzie kpeMHUsA(IV) u KpeMHUEBOU Kuc0Te. CUIMKATHI, UX
MCIOJIb30BaHUeE B ObITY, MeIULIMHE, TPOMbBILIJIEHHOCTH.
BakHellMe cTpoUTe/IbHbIE MAaTEpPUAJIbl: KEPAMHUKA, CTEKJIO,
[[eMEHT, OETOH, XKeJ1e300eToH. [Ipo6yieMbl 6€301aCHOTO
WCI0JIb30BaHUS CTPOUTEbHBIX MaTepPHUaJIOB B IOBCeJHEBHOM
>KU3HU.*

JleMoHCTpanuu

Mogeu KpucTa/IM4eCcKUX pelIéTOK alMasa, FpaduTa, MOJeKyJIbl
dysepena.

Apcop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.

BupeomaTepuasbl: CUIMKaTHas NPOMBILLIEHHOCTD.

Mogenu MoJieKyJ1 OpraHM4eCKUX BelecTB.

JlaGopaTopHble ¥ IpaKTHYeCKHEe PaGoThl

JlabopaTOPHBIN OINBIT:

KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.

[IpakTH4eckre paboThI:

Ne 11. [Tosiy4yeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HUOH.

Ne 12. PemeHue akcneprMMeHTa/lbHBIX 33/ja4 10 TeMe «HemeTasnibl».

BeruuciieHust
110 ypaBHEHUAM XMMHUUYECKUX peaKLUH, ec/iu OJJUH U3 peareHToB
JlaH B BH/le BOJJHOT'O pacTBOpa C U3BECTHOM MacCOBOH JoJ1ei.

KHCJIOThI, KApOOHATOB, OKCU/A KPEMHHUS, KDEMHUEBOU KHUCJIOTHI,
CUJIMKATOB), CNIOCOOBI UX NOJIyYEHHs], IPUMEHEHNE U 3HaUYeHHe B IPUPO/ie
Y XKM3HH YeJIOBeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B paCTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
YTJIEKHCJIOTO ra3a B OKpy»Kawlilel cpefe.

WnrocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COEJUHEHUH yTriiepoa U
OpraHUYEeCKUX BEIECTB M10/] PYKOBOJCTBOM YUUTEIs.

[11aHMpPOBAaTh U OCYLIECTBJ/ISATh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH HAOJII0I€HHUS, ZieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIEPUMEHTa
MocJie peiBapUTENbHOU PabOTHI.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThl B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMUYECKOH NOCy/1bl U 060pyL0BaHUS.

HWcnosib30BaTh NpHY BHINIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTEMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJIe, 3/IEKTPOXMMUYECKUH PsAJ| HANPsHKeHU
MeTaJlJIOB) N0C/Ie KOHCYJIbTAL[MH C 11e/1aroroM.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/l0BaTebCKOM 1eITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie KOHCY/IbTallMH C IeZjaroroM.

Pa3gen 3. MeTa/iibl M X coeguHeHus (20 u)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111as1 XxapaKTepUCTHKA XUMUYECKUX 3/IEMEHTOB — METAaJIJIOB Ha
OCHOBAHUU UX NOJIOKEHHUsI B [lepuoiUYeCcKOl CUCTEME XUMUYECKUX
asieMeHTOB /I. U. MeHziesieeBa U cTpoeHus aToMOB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UINYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/ioB. PU3nvYecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e CIOCOOBI TOIYYeHUsI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGBI 3aIUTHI OT KOPPO3HH.
CruiaBel (CTasib, YyTYH, AOPAJIOMUHAN, 6pOH3a), UX IPUMEHEHUE B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYECKUMU CBOUCTBAMU.

Mogesiu KpUCTa//TN4eCKUX PELIETOK METAJJIOB.
BuseomaTepuasbl: KOppO3Us METAJLIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaTOpHbIe ONbBIThI:

O3HakoMJIeHHe € 06pa3laMH CIJIaBOB METAJLIOB.

3aBHUCHMOCTb CKOPOCTH PEAKIMU MeTaJslia C KUCJIOTOH OT IPUPO/bI
MeTasaa.

BeruuciieHus1
— 110 ypaBHEHUSIM XMMUUECKUX PeaKl Ui, eC/IM OJJMH U3 peareHTOB
COZIEP>KUT IpUMeCH

PacKpbIBaThb CMbIC/I U3yYaEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [IpeBpalleHUH.

OO6'BSICHATDH 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTh CTPOEHKE METAJIJIOB, 001Me GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYEeHHsI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHUYECKOU MOCYZ bl U 060Py10BaHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTebCKOM 1esITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie npeiBapuTeJbHON KOHCY/IbTAIUH C [1eJJaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(16 4)

Llenounbie MeTasbl [losoxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 3yieMeHTOB /I. . MeHzesieeBa, CTpOeHHe aTOMOB.
Haxoxzenue B npupo/e.

dusnueckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTPUs U
KaJusi). OKcuibl M TUAPOKCU/bI HATPUSA U Kanusl. [[pumMeHeHue
111eJI0YHbBIX METAJIJIOB U UX COEJUHEHU .

lllesiouHO3EMENBHBIE META/IbI MAlHUH U KaJbIIUH, CTPOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelillMe coeJUHEHUS
KaJbLuus (OKCUA, TUAPOKCHA, con). *JKECTKOCTb BOIBI M CTOCOOBI
eé ycTpaHeHUs.*

Amomunuil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. U. MeHzenieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JIA U TUAPOKCH/IA.

2Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxeHue B
[leproanyeckol cucTeMe XUMUYECKHUX 37IEMEHTOB

/. U. MeHpeneeBa, ctpoenue atoMa. Haxox/eHue B npupoje.
dusnyeckre U xMMHYecKkue cBoHCTBA. OKCH/BI, THIPOKCUBI U COIU
xesnesa(ll)

u xene3a(lll).

JleMoHCcTpanum

BsauMozelicTBHe HAaTpHUs C BOAOM.

OxpaluvMBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OxpauvBaHue MJIaMeH! HOHAaMH KaJIbLIUsl.
B3auMozielicTBHe OKCH/Ia KaJIbIMsI C BOJIOM.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTOpHbIe ONBIThI:

O3HakoMJIeHHe C 06pa3liaMH aJIlOMUHUS U €ro CIJIaBOB.
AmoboTepHbIe CBOKCTBa 'MAPOKCH/IA AJTIOMUHUS.
KauecTBeHHbIe peaKL[MH1 Ha UOHBI XKeJjie3a.
[IpakTHU4ecKre paboThI:

Ne 13. PelieHre akcnepuMeHTa/bHbIX 3374 10 TeMe «MeTaJlibl».

BeruuciieHust
10 YPaBHEHUSIM XMMHYECKHUX peaKLUH.

OG'BSICHATDH 001IKE 3AKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPyINNax U UX COEAUHEHUH C yU6TOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOPOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KAYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK], XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TabJIHIbl "XapaKTepHble peaKLM1 Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIISATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
MPOBOAUTH HAaGII0A€HHUS, [ieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEpUMEHTa.

CnesfoBaThb NpaBuiaM 6e30nacHOi paboThl B 1aG0OpaTOPUHU NPHU
HCIO0/Ib30BaHUH XMMUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

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

Hcnosib30BaTh NpH BBIIOJHEHUH Y4eOHBIX 3aJlaHUH U B IpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTEepaTypy
XMUMHUYECKOT0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJje NpeJiBapuTeNbHON KOHCY/IbTALUH C N1eJaroroM

Pazpes 4. Xumusa u okpy:xamomas cpeaa (3 1)

Tema 9. BemectBa n
MaTepHaJibl B >)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.I.IECTBa W MaTepHaJibl B
HOBCGAHeBHOﬁ >KM3HU YesloBeKa. XMMHUS U 3/10pOBbLE. BesonacHoe
HCII0JIb30BaHHUE BEeIEeCTB U XUMHUYECKHX peaKHI/Iﬁ B 6bITy.

XapakTepu30BaTh POJIb XUMHUH B PAa3JIMIHBIX chepax AesTeJbHOCTH JIIoJeH,
OCHOBHBbI€E BellleCTBA U MaTepHaJibl, IpUMeHseMbIe B YKU3HU COBPeMEHHOTO
YyeJioBeKa.
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(34) [Ipupo/iHble UCTOYHUKHU YTJIEBOAOPOJOB (Yrosib, IPUPOAHBIH ras, OG'BSICHATD YCJI0BUSI 6€30MACHOTO UCI0JIb30BAaHUSA BEIECTB U XUMUYECKUX

He]Thb), MPOJLYKTHI UX IepepabOTKH, UX POJIb B OBITY U peakuui B GbITY.

INPOMBIIIJIEHHOCTH. AHanM3MpoBaTh U KPUTHYECKH OLleHUBaTh MHPOPMAIMIO O BAUSHUU
OCHOBBI 3K0JIOTMYeCKOM IPaMOTHOCTH. XMMUYeCKoe 3arpsi3HeHHe MPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351IMCTBA, TPAHCNIOPTA U Jip. HA COCTOsIHUE
OKpyKalLlel cpesbl (pefie/ibHO JOMyCTUMAasi KOHLEHTpaLus OKpYy>Kalollel cpe/ibl.

BelectB — [1/1K). YMeTb 0KasbIBaTh IEPBYIO IOMOLLb IPY XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpuHUMATE y4acTHe B 06CYKAEHUU MPO6IEM XUMHUYECKOUN U 9KOJIOTUIECKOU

HanpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHble IIyTH eé pellleHUs ¢ OI0poi Ha HHOPMaLMIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa.

HpPI pa3pa60TKe pa6oqe171 nporpaMmmbl B TE€MATUYECKOM IIJIAHUPOBAHHWHW OOJIXKHbI OBbITh y4T€eHbl BO3MOXXHOCTHU HCIOJIb3OBAHHA 3JIEKTPOHHBbIX (I.[I/I('l)pOBbIX)
06paBOBaTeJ’[beIX pecypcCoB, ABJAIINXCA y‘-le6HO-METO,E[I/I‘{ECKI/IMI/I MaTepuajlaMu (My.]'[bTHMe,E[PIﬁHbIe MNporpamMmmbl, 3JIEKTPOHHbIE y‘{e6HI/IKI/I W 3a/Ja4YHUKH, 3JIEKTPOHHbIE
OHUOJIMOTEKH, BUPTYyaJ/IbHbIE J1a6opaTopH14, HUIr'poBbie NMpOrpaMMbl, KOJJIEKIUN I.[I/I(l)pOBbIX O6pa3OBaTeJIbeIX peCprOB), HCIIOJIb3YyEeMbIMU AJIA 06y‘{EHI/Iﬂ N BOCIIMTAHHUA
Pa3JIMYHbIX I'pyNII MoJIb30BaTeJIel, npeacrtaBJieHHbIMHA B 3JIEKTPOHHOM (LlPICl)pOBOM) BHU/J€ U peaM3yIOIUMHU JUAAKTUIECKHUEe BO3SMOXHOCTH HKT, coaep¥aHHUe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJ/JIbCTBY 006 06p330BaHI/II/I.

-l BAPDUAHT
TEMATHYECKOE INTAHUPOBAHHUE

Btopoii BapuaHT OpUMEPHOT0 TEMATHYECKOTO IJIAHUPOBAHMS MCHOJIb3yeTcs, eciu obOyuarommuecss ¢ 3P momyuaroT
oOpa3oBaHueE B OTJIETLHOM Kilacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- omnepexaroriee 00yueHue;

- BO3MOKHOCTh MPUMEHEHHS 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUH 10 aHAJIOTHHU OT OOITNX CBOMCTB Pa3IMIHbBIX
KJIACCOB BEIIECTB K OOIIMM U CHEM(PUIECCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUUYMUBAET JOJIO CAMOCTOSTEIBHOCTH
0OyJaroIuXxcst Py U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HW3YyYEHHMs]  BEHIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

W3meHeHne IaHupoBaHus 10 pasjiesiaM U TeMaM COCTOUT B CIICAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMHUHU OCYLIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIACIAETCS Ha
npuMeHeHHne 3HaHui B 9 kiacce. M3 9 knacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHUUYECKUX PeaKIuil”,
"INeKTpOoJUTHYECKAS TUCCOLIMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamie»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3I1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

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

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

- BbIIesieHHe oTaeNbHbIX TeM (Tema «llepBoHadanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX»). BrlieneHue B OTAENIbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMs JJIA KiacCU(pUKALIMK, HOMEHKIATypa, OOIIME CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opMys MO
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTHuyeckoe NJIAHUPOBAHUE

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

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

Paznen «[lepBoHavyabHbIe XUMUYECKHE MTOHIATHSY, 144

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 [pakruueckas padota Nel « JlabopatopHOe 000pyHOBaHUE H IPUEMBL
€CTECTBOZHAHUS U MIPAKTHIECKOH oOpaIeHust ¢ HIM)
JIEATENBHOCTH Y€JI0BEKa. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps3HEHHON TOBapeHHOH comn’”

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

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

Paznen «Ilepuoanyeckuii 3ak0H U nepuoauueckas cucreMa xumuueckux anementos JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. O KUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuny, 154

4.  CrpoeHue aToma 7 1 - Kontponshnas padora Ne2 «Ileproandeckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.M. Menpeneea. Ctpoenue aToma»
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

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

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

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

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

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas padora NeS «OcHOBHBIE KJIacChl HEOPIAHMYECKUX COCIMHEHHI)

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

Paznen «BemecTBO M XUMHYECKUE peakIumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha IMpaKTU4C€CKUe

paboThI

Ha3zBanwus pabot

Pasznen «IloBTopeHue u yriyOiieHHe 3HAHUH OCHOBHBIX pa3/ieNioB Kypca 8 kinacca «BelecTBo U xumMudeckue peakiumny, 10u

[ToBTOpEeHUE U yriryOneHne 3HaHHUit 10 1 [IpakTuueckas padora Ne 8 «Peakiuy HOHHOTO 0OMEHay

OCHOBHBIX pa3JIeNioB Kypca § Kiiacca IIpakrudeckas padora Ne9 «KadecTBeHHBIE peakIUK B PACTBOPE»
KontponbpHas pabora Ne 6 «DnekTpoauTHieckas TUCCOIUAIINsD)

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

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

«MeTasl 1 UX COeIUHEHUSI»»
Kontponshas padora Ne§ «Metams»

Paznen «Hemeramnst 1V-VII rpynn u ux coegunenusy, 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

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

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

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

6.001mast XxapaKTepUCTUKA
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

IIpaktudeckas padora Nell «[lomydeHue yrieKUCIOro ra3a i U3yYCHUE €ro CBOMCTBY
IIpaktudeckas padora Nel2 «PerieHne 3KCIIepUMEHTABHBIX 33/1a4 [0 TEME
«Hemetamier IV-VII rpynn 1 ux coenuHeHUIMNm»

KontpospHas padora Ne7 «Hemetambn

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

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

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

13. Xumus 1 oxpyKaromas cpeaa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kkypcy «Heopranudeckasi XumMusi»

3

KontponbsHast pabora Ne9 «Mtoropas paboTa 3a Kypc HEOPraHUUECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHbIe TeMbI,
pacKpbiBaloLme faHHbIN pasaen
nporpammol,

M KO/IMYECTBO 4acos.,
OTBOAMMOE Ha UX U3yyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AeATENIbHOCTH
obyuatowmxca

Pasznesn 1.11epBoHavaibHble XAMUYecKHe NOHATAs (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

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

2. Paznimunble BUBI XUMUYeCKOH nocybl. 3. O6pasibl
BeLIECTB.

4. Cioco6nI pa3zesieHusi cMecel (GUIbTpOBaHUE,
BblIIapUBaHUe, JUCTU/LIALMSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTOpHBIE ONBITHI:

OnurcaHre GpU3NYeCKUX CBOWCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

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

Ne 2. OuyucTKa 3arpsi3HeHHOM OBapeHHOH CoJIu

CMeCH.

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHH € TOMOIIBIO NTeAarora.

PackpbIBaTb posib XMMUU B IPUPO/ie U XKU3HU YeJIOBEKA, €€ CBSA3b C JPYTUMU HayKaMH.

PasjimyaTh YMCThIe BellleCTBa U CMeCH; OLHOPO/HbIe U HEOJAHOPOJHbIE CMeCH;

PaszsinyaTh QU3NYeCKHe U XUMUUYECKHe SIBJIEHHs C OIIOPOI Ha onpe/iesIeHusl.

Omnpezie/isiTh MPU3HAKHU XUMHYECKHUX PeaKLUH U YCI0BHS UX IPOTEKaHUS.

CyieoBaTh paBUJIaM [0J1b30BaHHsS XUMUYECKOH NOCYJOH U JaGOpaTOPHBIM 060pYyAOBaHUEM, A
TaKXe NpaBUJaM 06pallieHHsl C XUMHUYECKHMH Bellle-CTBAMHU B COOTBETCTBUH C
WHCTPYKLUSIMU [0 BBINOJIHEHUIO IPAKTUYECKUX PAaGOT 10/ KOHTPOJIEM NeJjarora.

[I1aHUPOBATh U IPOBOAUTD XUMHYECKHH IKCIIEPUMEHT 10 U3YYEHUIO ¥ OIMHCAHUI0 GpU3NYECKUX
CBOMCTB BelLeCTB, CIOCOGOB pa3ziesieHus CMeceil BellleCTB 10/, PyKOBOACTBOM IeJarora ¢
o6CyXeHreM MJIaHa PaboThI.

Hcnosib30BaTh U BINOJHEHUH yue6-HbIX 3aJaHUI U B TPoLiecce UCCIeL0BaTeNbCKOM
JLesITeJIbHOCTH Hay4YHO-MOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COZLePXKAHMs], CIPABOYHbIe
MaTepHaJbl, pecypcbl MHTepHeTa oJ, pyKOBOACTBOM NeAarora.

BbicTpauBaTh pa3aBEépHyThle MIUCbMEHHbIE U YCTHbIE OTBETHI C OO0 Ha MHGOpPMALHIO U3
y4eGHHUKA U CIPAaBOYHBIX MAaTePHAJIOB, FPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATUHHBIA
amnmnapart Kypca XUMHUH

Tema 2. BenrecTBa
M XMMUYeCKUe peaKium
(74)

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

3JIEMEHTOB.

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

MaccoBast j0J151 XUMUY€ECKOI'0 3JIEMEHTA B COeAMHEHUH.
dusnyeckue M XUMHUYECKUE SIBJIEHUsS. XUMHUYecKas

peaklys 1 eé NIPU3HAKH. YpaBHEHUS XUMHUYECKUX PEAKLUH.

3aKOH COXpaHEHHsi Macchl BellecTB THUINBI XUMHYECKHX

peakuuil (coeJUHEHUE, pa3/IOKEHUE, 3aMellleHHe, 0OMEH).
*M. B. IOMOHOCOB — y4€HBIA-3HIMKIONEAUCT.*

JAemoHcTpauum

dusuveckure siBJIeHUs (pacTUpaHUe caxapa B CTYIIKe,
KHUIIeHHe U KOHJIeHCaLus BOJbI U T. A.).

XuMudeckue siBjeHus (ropeHHe CBeYH, pas3jioxKeHue
caxapa, B3auMo/ieliCTBHe CepHOM KUC/IOTHI C XJI0PUA0M
Gapus,

pasJyioxkeHue rufpokcuaa meau(ll), B3aumogeiicteue

[IpMeHSATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YK C/le HabJII0/IeHHE,
MO/IeJIMPOBaHNE, S3KCIIEPUMEHT) U OCHOBHbIE OIlepaliy MBbICJUTENbHOH e TeJIbHOCTH
(cpaBHeHHUe, KIaccUpUKaLKsA) A1 U3yYEHHUs BelleCTB U XUMUYECKHUX PeaKLUH ¢ 0IIopoH Ha
aJITOPUTM UJIM CXEMBI.

PackpbIBaTb CMbIC/I U3yYaeMBIX IOHATHHI U 3aKOHOB U PUMEHSTb 3TH NOHATHUS IPY ONUCAHUU
CBOWCTB BelleCTB U UX IPeBpallleHUH € OTTOPOH Ha IJIaH U KJII0YeBbIE C10Ba.

PazsmuyaTh Gu3NYecKre U XUMUYECKHUE SIBJIEHUS, 06'BSCHATD UX CYLIHOCTb C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH Ha ONpe/ieIeHUs U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCI0BUS UX NPOTEKaHUS.

OGBSACHATD CYLIHOCTb GU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKU 3pEHUsI aTOMHO-
MOJIEKYJISIDHOT'O YYEHUS C UCI0JIb30BAHUEM BU3yaIbHOW OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHE peaKLUH (110 YUCTY U COCTABY pearupyrouiux 1
006pa3yoLIMXCsl BELECTB) C ONOPOX Ha CXEMBI.

CocTaBasiTb GOPMYyJIbl OGUHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB C ONMOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiATh K03 OUIIMEHTHI B ypaBHEHUSAX XMMUYECKUX PEaKL[Mi C OIOPOH Ha aJIFOPUTM
y4eOHbIX eCTBUH.

Csie0BaTh NpaBUIaM M0JIb30BAHUS XMMUYECKOHM OCYJ01 U JaGOPAaTOPHBIM 060pY/J0BaHUEM, @
TaK)Xe NpaBUJIaM 00palleHHs C BEL|eCTBAMU B COOTBETCTBUH C MHCTPYKLUSIMH 10 BBIIIOJTHEHUIO
JIaGOPaTOPHBIX XMMUYECKUX OIBITOB [0/, KOHTPOJIEM Ie/larora.

HWcnosib30BaTh NPU BHINOJHEHUH Y4eOHBIX 33JaHUH U B IPOLIeCCe UCCIeL0BATENbCKOH
JleTebHOCTH HAyYHO-MIOMYJIIPHYIO JIMTEPATYPY XUMUYECKOTO COJlePXKaHMS, ClIpa-BOY-Hble
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KeJie3a C cepoy, B3aHMOJeHCTBHe XKeJie3a C paCTBOPOM
cosit megu(Il)).
OmBIT, HTIOCTPUPYIOLIMH 3aKOH COXPAHEHHST MaCChL

Na6opaTtopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMBITHI:

[Ipumepsl pu3NIECKUX sIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IEMICTBUE MeJIa C KUCTOTOM).
Mopesin aTOMOB U MOJIEKY.I.

[Ipaktuaeckas padora Ne3. [IpusHaku mpoTekaHUs
XUMHYECKHX PEeaKIHi.

BbluncneHus

— OTHOCHUTEJIbHOU MOJIEKY/IIPHOU MacChl BEIIECTB;

— MaccOBOH JI0JIM XUMHUYECKOI0 3/IeMeHTa 1o GpopmyJie
coelMHEeHUs

MaTepHaJibl, pecypcbl UHTEp-HeTa 1o/ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MUHPOPMALIHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, PAMOTHO MCII0/1b30BaTh U3y4YeHHbIN NOHATHHHBIHA
anmnapar Kypca XMMUHU

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHHsI B XuMuH (34)

KosmyectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosisipHbI 06'bEM ra3oB. PacyeThl 0 XUMUYECKOM
dopmy.ie. PacyeTbl MaccoBOM 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYECTBA BELIECTBA, MOJIAPHOW MAacChl.
PacyéTbl 10 XMMHYECKUM yPaBHEHUAM.

JleMoHcTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PackpbIBaTh CMBIC/T U3y4aeMbIX IOHATUN U IPUMEHSTh 3TH IOHATHS, A TAKXKE U3yYeHHbIe
3aKOHBI U TEOPUHU JJIF pellleHus pacy€THBIX 33/1a4 C NOMOLIbI0 [TeJiarora.

BbIYMCIATH MOJIIPHYIO MacCy BelllecTB; KOJUYECTBO BellleCTBa, 06 bEM rasa, Maccy BellecTBa ¢
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThI 10 YpaBHEHHUSM XMMHUYECKHUX PEaKIUH ¢ OIIopoi Ha o6pasel, aJrOpUTM
yue6HBIX 1eCTBUI: KOJIMYeCTBa, 06 bEMA, MacChl Bel[eCTBA 110 U3BECTHOMY KOJMUYECTBY,
06BbEMY, Macce peareHTOB UJIX MPOAYKTOB pPeaKIHH.

BricTparBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIHIO U3
y4eOHHKA U CIIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO HCII0JIb30BaTh U3yYeHHbIN MOHATHUHbBINA
annapar Kypca XMMHH € IOMOLIbIO NeJjarora.

Pasgen 3. [lepuoanyeckuii 3akoH u Ilepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOB /Jl. U. MeHae1eeBa.
CtpoeHue aTOMOB. XUuMH4ecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 )

Tema 4. CtpoeHue aToma.
Mepnoanueckunii 3aKoH U
Nepuoanueckan cucrema
XMMUYECKUX 3/1eMEHTOB

A. N. MeHgeneesa. (7 4)

HepBbIe INONBITKHU XHUMHUYECKHUX

3nemMeHTOB. [loHsATHE O rpynnax cCxXOoAHbIX 3JIEMEHTOB

kJaccubrKanuu

(mweslouHbIe U LeJIOYHO3eMeJsbHble MeTaslbl, rajoreHbl,
WHEpPTHble rasbl). *JjieMeHTbl, KOTOpble 006pPa3yT
aMdoTepHble OKCUABI U TUAPOKCUABL*

[lepuoanyeckuit 3akoH. [lepuojuyeckass cucTema
XUMUYECKUX 3JIEMEHTOB . U. Menpeneesa.
KopoTkonepuoanass u *pjiuHHOmepuogHas™  ¢GopMbl

PackpbIBaThb CMbIC/ IEPUOAMYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IeJjarora.

[ToHMMaTb CyLECTBOBaHHE NEPUOANYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3J1EMEHTOB
(u3MeHeHHe paJiuyCoB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COeJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOH CCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIHLL.

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

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 10 TpynnaM 1
nepuojam [leprouecKoi cCUCTEMBI C TIOMOLIbIO TTejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

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

JL W

3JIEMEHTa Ino ero

CHCTEMbI MenpeneeBa. XapakTepucTUKa

XHMHYECKOTO MOJIOKEHHUI0 B
[lepuoaundeckoit cucreme /l. U. Menzesneesa.

paguyca
MeTaJJINYeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMETA/VITMYECKUX CBOHCTB IO TpymnnaM M MepUoJaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB [IJIsl PAa3BUTHS HAayKH U
npakTuku. [. U. MeHzeneeB — y4EHBIN U rpaXKAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas U AJMHHONIEPUOAHAS GOPMBbI
[TepyoauyecKoi CUCTEMbBI XUMUYECKHX 3/IEMEHTOB
. U. MeHngeseeBa.
03HaKoMJIeHHe C 06pa3laMu METAJIIOB U HEMETAJIJIOB.
JlabopaTopHble 1 NpakTUYecKue paboTbl
JlabopaTOpPHBIN OMBIT:

BsauMmozelicTBHe TUAPOKCHJAA LMHKA C pacTBOpaMH
KHCJIOT U Lesioyeit

XapakTepu30BaTb XMMHUECKHE 3J1eMeHThI IePBbIX TPEX IePHOA0B, Ka/Ius, Ka/lbLUs 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /[l. U. MeHieseeBa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUN XUMUYECKOMN
nocy/ibl M1 060pyA0BaHMUsI IO/ KOHTPOJIEM llefjarora.

BbicTparBaTh pa3BépHyThble NMCbMeHHbIe U YCTHbIE OTBEThI C 0ITI0POH Ha UHPOPMALHIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbBINA
anmapar Kypca XMMHH 110CJle CTPYKTYPHUPOBaHUS MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe
CTPYKTYPUPOBaHUs MaTepuaa, ClipaBoyHble MaTepuasbl ([lepuoguyeckyro cucteMy
XUMHUYecKuX 3jeMeHTOB /. . MeHzesieeBa, TabJIMIy paCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH s/l HAaNPsKEeHUH MeTaJlJIOB).

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

Tema S. CTpoenne BemiecTs.
XumMuuyeckasi CBsi3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEaAKIUH

(8 1)

Xumnaeckast cBs13b. KoBaneHTHas (MOJsIpHAs 1 HENOJIIpHAST)

CBSI3b.  *DIIEKTPOOTPUIATENHFHOCTE  aTOMOB  XHMHYECKHX
aneMeHToB.* MoHHas cBs3b. *THNBl  KPUCTAUIMYECKUX
pemeTok.*

CreneHb OKHCJIEHHS. OKUCJIUTENBHO-

BOCCTAaHOBUTEJIbHbIE PEaKIHH. l'[poueccm OKHUCJIEHHUA U
BoccTaHOBJIeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JeMoncTpauuu
OKHCINTENEHO-BOCCTAHOBUTEINILHEIE PEAKIUN: TOPEHHE,
peaKuuy pa3ioKeHUs, COCTUHCHUS

PackphbIBaTh CMBICI H3Y9aeMBIX TIOHATHH 110]{ PyKOBOJCTBOM II€arora.

OmnpenensTs BUI XUMHYECKOH CBSI3H B COSANHEHHH C HCIIOJIb30BAaHUEM CXEM.

OmnpenensiTs CTeNeHb OKUCICHUS] XUMHIECKOTO JIEMEHTa M0 (OpMyJIe €ro COSTHMHEHNUS C
HCTIONF30BaHUEM ANTOPUTMA.

OmnpenensiTs HIEeMEeHT (BEIECTBO) — OKHUCIIHTEIb U JJIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEb.

OOBSCHATH CYIIHOCTh MPOIIECCOB OKUCICHHS U BOCCTAaHOBIICHUS.

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

CocTaBisTh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIIMH MO aJrOpuTMy paszdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIIHH.

Hcrionp30BaTh IpH BEIOHEHNH YI€OHBIX 3aJaHUH TEKCTH yIeOHUKaA TOCIIe CTPYKTYPHPOBAHUS

Marepuaa, ClpaBOYHbIe MaTepUalIbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MenzeneeBa, TabiIMIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIeH B BOJIE, SNEKTPOXUMUYECKU psij
HAaIpsHKEHUH METaJIIOB)
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Pa3geJ 2. BaxHeiilne npeAcTaBuTe/ M HEOPraHMYeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue

KUC/opoJa B mOpupoje, ¢u3UYecKhe U XUMHUYECKHe
cBoO#cTBa. PeaK1u ropeHust MPOCThIX U CJIOMKHBIX BEI[E€CTB.
*TermsioBoil 3¢deKT XUMHYECKOHW peakuuu.* IJK30- U
3H/JI0TepMUYECKHe peaxuuy, *TepMOXUMHUYECKHe
ypaBHeHUs.* [loHsiTHe 006 okcuzaax. Coco6bl MOTYYEHUS
KHC/IOpoJa B J1abOpaTOPUM W MPOMBIIIJIEHHOCTH.
NpUMeHeHHe KHCJI0poJa. KpYyroBOpOT KHCJ0OpoJa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIeHHe TapHUKOBOTro 3¢ deKTa, pa3pylLieHre 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
(Ha rmpHMepe B3aUMOJEHUCTBUA C

OKCHUJAMU

HeMeTa/lJlaMHu n
MeTaJlJIoB), NMpUMeEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTHe o KUcaoTax KUCIOTHI U conn.

AemoHcTpauumn

BsaumogeiictBue pochopa, cepsl U Kese3a ¢ KUCI0POA0M
(BO3MOXKHO HCITOJIb30BaHKE BUIEOOMBITOR).
OnpejesieHue cojiep>KaHusl KUCJA0pO/ia B BO3yXe.
OHbITbI, AEMOHCTPpHUPYHOIIUE YCIOBUA BOSHUKHOBEHHA U
NpeKpalieHus TOpeHHUs.

NabopaTopHble U NpaKkTU4Yeckue paboTbi

JlabopaTOpPHBIN OMBIT:

O3HakoMJIeHHe C 06pa3liaMu OKCH/IOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUE KUCI0POAQ, U3YYEHUE er0 CBOUCTB.
[Mpaktuueckas pabota Ne5. [Tomy4eHue Bogopoaa v U3yueHUE
€ro CBOMCTB.

Boruuciienus
— MOJIEKYJIIPHOM MacChl KHCI0PO/1a U 030Ha Ha
OCHOBaHUHU aTOMHOI‘/’I MacCChbl XUMHUYECKOTI'O 3JIeMeHTa

PackpbIBaTb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHSATHUS IPYU OIMUCAHUU CBOHCTB
BELIECTB U UX NPEBPAIeHUH C UC0/Ib30BaHUEM OIOPHBIX CJIOB U KJIHIIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeH s,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHHUBATb PeaKLUU [OPEHUs U Me/IJIEHHOTO0 OKHCJIEHHUS C IpeJiBapUTeIbHBIM 00CYX/eHHeM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI JJ/1s1 MOJIYyYeHHUs KUCI0PoAa (BbITECHEHHEM BO/bl M BO3/1yXa).

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

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIS1 COCTaBJIeHHs GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
yPaBHEHHUH XMMHUYECKUX PeaKIHH C yyacTHEM KHCJI0pPOa.

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

CrefoBaTh NpaBu/iaM 6e30MacHOM paboThl B Ja6OPAaTOPUU NPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl M 060py10BaHMsI 10/, KOHTPOJIEM NTelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYMMH BeLeCTBAMU B ObITY.

[11aHUPOBATDb U OCYLIECTBJATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/IeHus, e/1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepH-MeHTa N0/ pyKOBOACTBOM IeZarora.

YyacTBOBaTb B COBMECTHOU paboTe B rpymIe.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIeCCe UCCIe[0BaTEIbCKOM
JleATeIbHOCTH HAyYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJiarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4ye6HHKA U CIPAaBOYHbBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCI0JIb30BaTh H3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsl.
IouAaTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekysbl. *®usudeckue
cBoWcTBa BOJbL. Bosa kak pactBopuTesb.* PacTBopbL

PaCKpblBaTb CMBbICJI U3ydaeMbIX MOHATUH U NPUMEHATDb 3THU NOHATHUA IPHU OITMCAHUU CBOMCTB
BeleCTB U UX l'lpeBpaH.leHHl‘;l C IIOMOLIbIO ITeaarora.
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(54)

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

Posip pacTBOpOB B mnpupoje U B KHU3HHU
YyeJslOBeKa.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aHMO/I€CTBHE BOJBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCIIOT U Lies04el ¢ IOMOLIbI0
HWH/JIUKaTOPOB.

Na6opatopHble U NpakTMYeckne paboTbl

IIpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpese/IEHHON
MacCcOBOH /10J1el paCTBOPEHHOTO BeLECTBA.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK pacCTBOPHUTEJIA B
NPUPOAHBIX IPOLECcax C ONOPO Ha IIJIaH U CXeMY.

CocTaBJIAATb YpaBHEHUSA XUMHUECKUX PeaKIMH C y4acTHEM BO/bI C OIOPOH Ha CXEMY.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C 3arpsi3HEHHEM NIPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ| OT 3arpsA3HeHuUs 1oce
npe/iBapUTebHOT0 CTPYKTYPUPOBaHUSA MaTepHaa.

[I1aHMpPOBATb U OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJII0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIIepPUMEHTA 110/, KOHTPOJIEM Neiarora, ¢ UCI0JIb30BaHUEM KJIUILIE,

CnenoBaThb npaBuiaM 6e30MacHOi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyJ0BaHUA M0/, KOHTPOJIEM Ilejiarora.

[IpOBOAUTH BHIYUCJIEHHUS C MPUMEHEHHEM MOHSATHS «MaCCOBast 10151 BEL|ECTBA B pPaCTBOPE» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yY4eOHBIX 3alaHUH U B IPOLecce UCC/Ie0BaTeNbCKON
JleATeJIbHOCTH Hay4HO-MOMNYJ/IIPHYIO0 INTEPATYPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOJCTBOM Iefiarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmnapat Kypca XMMHH [10CJIe IPe/iBapUTENbHOTO CTPYKTYPHUPOBAaHUSA MaTepuraJa.

Tema 8. Js1eKTpoaUTHYECKAS
Auccouanus. XuMudecKue
peakuuu B pacTBOpax

(54)

Teopust 3EKTPOIUTHUECKON JIUCCOLUAITNH.

DnekTponuTHYecKas IACCOIHAIHS. DNEeKTPONUTHI u
HEdJIEKTPOJIUTHL. KaTHOHBL, aHMOHBL. *MeXaHN3M TUCCONUAINN
BEIIECTB C Pa3IMYHBIMU BUJIAMH XUMUYECKOW cBsi3h. [loHsATHE
ocTeneHu aucconnanui.* CHiIbHbBIE U CIa0bIe SJIEKTPOIUTEL.
Peakiun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIUit
HOHHOTO 0OMeHa 710 KoHIa. [1oHbIe U cOKpalEHHBIE HOHHBIE
YpaBHEHUS XHUMHYECKHEe CBOMCTBA

peaxuuii. KHUCJTIOT,

OCHOBaHHII H CcOJed B CBeTe MpeACTaBIeHHH 00

9NIEKTPONUTHYECKOH Jucconpaniy. KadecTBeHHBIE peaKIny Ha
KaTHOHBl M aHHOHBL: MOHBI XJIOPUIA-, OpPOMHA-, HOAHI-,
cynbdar-, kapOoHAT-, CUINKAT-, hocdaT- aHHOHBI;, THIPOKCH-
HOHBI; KAaTHOHBl aMMOHMS, MarHus, KaJIbIWS, AJFOMHHHS,
xenesa (2+) m (3+), mexu (2+), UMHKA, NPHUCYTCTBYIOLIHNE B

BOJHBIX pacTBOpax.

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

OGBSCHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJTHBIX PACTBOPOB C IOMOIIIbIO TeJjarora.
CoCTaB/IsAITh YpaBHEHHUS TUCCOIUALIMN KUCJIOT, IeJI0Y€eH U CoJIeH, oJIHbIe U COKpallléHHbIe
HOHHbIE ypaBHEHUSI XMMHUUECKUX PeaKIMi HOHHOTO 06MeHa.

[I1aHUpPOBATh U OCYIIECTBJIATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOAUTh
HaOJII0/IeHUs, ZIeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIEpUMEHTA I0c/ie TpeJBapUTeTbHON
paboThI.

CnenoBaTb nIpaBuaM 6e30MacHON paboThl B JaGOPATOPHUH NPH UCIIOIB30BAaHUHU XUMUYECKOH
MOCY/Ibl 1 000PYIOBAHUS IO/ KOHTPOJIEM TeJjarora.

[Ipor3BOINTD BBIUKUCIEHHS 10 XUMUYECKUM YPaBHEHUSM.

BricTparBaTh pa3BEpHYThIe MUCbMEHHbBIE K YCTHBIE OTBETHI C ONTOPOU Ha UHOPMAIUIO U3
y4e6HUKa U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO UCII0Jb30BaTh U3yYEeHHbIH NOHATHIHHBIN
anmnapar Kypca XMMHUH [10CJle Ipe/iBapUTeJIbHOTO CTPYKTYPUPOBaHUA MaTepuyaa.

HWcnosib30BaTh NpHU BHINOJIHEHUH YUe6HBIX 3a/JaHUH U B ITpoOLlecce UCCIeL0BaTeIbCKON
JleITeJIbHOCTH HAay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHUUY€ECKOT0 COZlepKaHUs, CIPaBOYHbIe
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JleMoOHCTpauumn

JneKTprYecKas MPOBOAMMOCTb PAaCTBOPOB BEILECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, HJIIOCTPUPYIOIME IPU3HAKH IPOTEKAHHUSA
peakLnui HOHHOT0 06MeHa.

JlaGopaTopHble U NPAKTUYECKHE

pa6oThbl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HATpUs U
COJITHOM KMCJIOTBI, peaKLus HeHTpalu3aluy Mexay
TUAPOKCHU/IOM KaJIUsl M COJITHOM KUCIOTOM.
BreryuciieHusa

— 110 ypaBHEHUSIM XUMUYECKUX PEAKLUI

MaTepHaJibl, peCypcChbl I/]HTepHeTa IocJjie KOHCyJIbTalluu C nejaroromMm

Tema 9. OcCHOBHbIE KJIaCChl
HeOopraHu4ecKmx
coeUHEHUH

(114)

Knaccudukanus HeopraHU4ecKHUX coeJUHEHUH.

Okcufbl: cocTaB, kjaaccudukanus (*oCHOBHbIE,
KHUCJIOTHBbIE, aMbOTepHELIE, Hecoieo6pa3yoliue Ha
npuMepe okcuja yriaepoza ll u okenga asora 11*),
HoMeHKJIaTypa *[lonydyeHue* U XuMu4yeckre CBOMCTBA
OKCH/I0B (B3aUMO/IeHCTBHUE C BOJIOH, KUCJIOTaMH,
11eJ1I09aMH).

OcHOBaHHUs: cOCTaB, kaaccubukanus (Lesouu u
HepacTBOpUMbIe OCHOBAHHS), HOMEHKJIATypa, GU3ndecKue
Y XMMH4YeCcKHe CBOWCTBa (B3aUMO/IeHCTBUE C OKCHIAMHU
HeMeTaJlJIOB, KUCJI0TaMHU, COJISIMHU), *c1oco6bl noayyeHus.*
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XMUMUYECKHE CBOWCTBA (B3aUMOJeCTBUE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/AaMH, OCHOBaHUSIMH,
COJISIMU Ha IPHUMepE COJISTHOU U CepHOM KUCJIOT),
*crnoco6bl nonydeHus.* Psij ak THBHOCTH METAJJIOB.

Couu (cpe/iHMe): HOMEHKJIATYpPa, COCOGHI MOJTyYeHUs],
B3aMMO/IeMCTBYeE COJIeH C MeTalJlaMH, KUCJI0TaMH,
[eJI0YaMH U COJIIMM.

FeHeTHYeCcKasi CBSI3b MEX/Y KJIaCCAMH HEOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKue psfbl [loHsATHE 006
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMUHUS): XUMHYeCKHe CBOHCTBA B3aUMO/eHCTBHE C
KHCJIOTAMH U 11leJI0YaMH, pa3JioKeHre MPU HarpeBaHUM.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB PAa3JIMYHBIX KJIACCOB.
B3auMopelicTBue pacTBOpa CepHOM KMCJIOThI C OKCUA0M
megu(1D).
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OrmpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHH 10 M1ablIoHy.
CocTaBiieHHE CXEM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCAUHEHUI Ha OCHOBE
OTIpeIeNeHNSI.

CocraBnenre HopMya OCHOBHBIX KIIACCOB HEOPTAaHMIECKUX COSANHEHHI U HAa3bIBAHUE UX I10
MEX[yHapOIHO! N TPUBHATEHOI HOMEHKJIATYpE C NCTIOIb30BAHMEM ONPEEIEeHHS H TaOIHIIBI
PacTBOPUMOCTH.

KnaccudunupoBanue u3y4aeMbIX BEILECTB 110 COCTABY U CEOUCMBAM C OTIOPOH Ha OIPECICHUS,
CXEeMBI ¥ TaOJIHIly PaCTBOPHMOCTH.

CocraBieHne TaOIUIIbI TEHETHYECKUX PSJIOB M CXeMBbI «[ eHeTnuecKast B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPraHMYECKHX COSITUHEHHMIN 0] PYKOBOJCTBOM Iearora.

[Iporuo3upoBaHye CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSATCS C UCIIOTB30BaHUEM CXeMBbI «[ eHeTndecKast B3anMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIMHEHMUIN 0] PyKOBOACTBOM IEearora.

CocraBieHre MOJEKYSIPHBIX YPaBHEHUH peaknunii, HITIOCTPUPYIOINX XHMHIECKHE CBOMCTBA
M3YYIEHHBIX KITACCOB U CNOCOObI NOJIyYeHuUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYIII, a TaKXKe

NOATBEPKAAONINX T'€HETUICCKYI0 B3aUMOCBA3b MEXY HUMU, C Ol'[OpOﬁ Ha BGPGaHbHy}O CXEMY B
KauyecTBE 3pUTEIILHOM OTOPHI.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHHH peakiiii 0 cXeMaM C IPeABAPUTEILHBIM 00CyXKICHUEM
BBIOOpA pPearupyronuxX BeleCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX PEaKInil KOIMIecTBa, 00bEMa, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IPOAYKTOB PEAKIIH 110 alTOpUTMY.

[TnarupoBaHKe U OCYIIECTBICHHE HA IPAKTHKE XUMUUECKOTO 3KCIEPUMEHTa 1 HaOIIOJCHUS IO
PYKOBOJICTBOM YUHTEIISL.

®dopMyHpoBaHUE BBIBOIOB M0 Pe3yJIbTaTaM IKCIIEPUMEHTA C HCII0JIb30BaHUEM OMOPHBIX CJIOB.
DopMynrpoBaHHe C TOMOIBIO NT€Aarora 1 BEIIIOJHEHNE MpaBuil 0e30macHoi paboThl B 1abopaTopuu
P UCTIOIb30BAHUM XUMHUUECKOH TOCY 1Bl U 000PYAOBAHMSI.

Hcnonp3oBaHue Mpu BHIMOTHEHUH y4eOHBIX 3a1aHUH U B IPOIIECCE HCCIIEI0BATENIBCKOM A TENbHOCTH
HayYHO-TIOMYJISIPHOM JTUTEPaTyphl XUMHUUECKOTO COICP KAHHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI
HurepHera, ocyniecTBIeHEe BEIOOPaA MO pYKOBOJCTBOM HacTaBHUKA.




Peaknus HeHTpanusanuu. BeicTpanBanue pa3BEPHYTHIX IMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha HH(MOPMAIHIO U3
BbITecHeHue 0HOr0 MeTaslJ1a APYTUM U3 pacTBOpa COJIU. y4eOHHKA U CIIPAaBOYHBIX MAaTePHAJIOB, IPAMOTHOE MCIOIB30BaHHE N3YyIEHHOTO IIOHATHIHOTO

ﬂa60paToprle 1 NpaKTUYeCKUue pa601'b| arrapara Kypca XuMHUHU € UCTIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

JlabopaTopHBIE ONBITHI:

B3anmogelicTBre KUCIOT C MeTalJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAHUM C
KHUCJIO0TaMH.

PaznoxeHue rugpokcuaa Meau(ll) mpu HarpeBaHuu.
[IpakTHyeckas pa6oTa:

Ne 7. PellieHHe 3KCIlepMMEHTAJbHbBIX 33/ja4 110 TEMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeJMHEHU».

BbluucneHnums
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

Paspen 3. BewiecTBo U XMuMuUYeCcKue peakuum, 44

Tema 10. Xumunueckue peakuum. *[ToHATHE O CKOPOCTH XMMHYECKOH peakuuu. MakTopkl, | PacKpbiBath CMBICIT H3y4aeMbIX TIOHSTHI U IPUMEHSTh 9TH TIOHATHS IIPH OIMCAHUN CBOWCTB BELIECTB U

UX MPEBPAICHUH.

KrnaccugunupoBarte XUMHYECKHE PEAKIIUH IO PA3IMYHBIM MTPHU3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEaKINH OT Pa3IMYHbIX (PaKTOPOB MO

PYKOBOJCTBOM YUHTEIIS.

Housirue o xumudeckoM — paBHoBecuH.  CMCIICHHE [[porHo3MpoBATE BO3MOKHOCTH MPOTEKAHHS XHMHYECKHX MPEBPAIICHHI B Pa3THYHBIX YCIOBUAX MTOCITE

XUMHYECKOTO paBHOBecHs. DaxkTopbl, BIMSIOINE HA | MPEABAPUTENHHON PaboOTHI.

CKOPOCTh XMMHUYECKOH PEAKIMH U MOJIOKEHNE XUMUYECKOTO DnpenensTh OKUCIUTENb U BoccTaHoBHTENb B OBP.

CoCTaBIATh 3JEKTPOHHBIN OaaHC peaKkuuu.

[IpOM3BOIUTE BBEIYMCIICHUS [0 XUMUUECKUM YPABHEHUSIM 110 AJITOPHTMY.

BBICTpanBaTh pa3BEPHYTHIC MMCHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MH(OPMAIHIO U3 y4eOHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, IPaMOTHO MCHOJIb30BATh H3YUCHHBIH MOHATHIHBINA anmapar Kypca XUMUH
TIOCJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh MpH BEITIOTHEHNH YI€OHBIX 3aJTaHUH U B IPOIIECCE HCCIE0BATEILCKON NESITEIBHOCTH
HaYYHO-TIOMYISIPHYIO JIATEPATyPy XUMHUIECKOTO COJePKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
HHTepHeTa nocie KOHCYJIBTAINH C TI€aroroM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHATHUI, @ TAK)Ke CMBICIT TEOPUH 3JIEKTPOJIUTHIECKOH AUCCOLHALIUY C
OTOpOIl Ha CXEMBI.

DOBSICHATD IPUYMHBI ATEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocTaBiATh ypaBHEHUs JUCCOLUALNY KUCIIOT, IIENoueil U coleil, ONHbIe U COKpaLIEHHbIE HOHHbIE
YPaBHEHUSI XUMHIECKHIX PEaKINii HOHHOTO OOMeHa.

[ITaHUpOBATh U OCYIIECTBIATH Ha MPAKTUKE XUMHIECKHE SKCIIEPUMEHTHI, IIPOBOANTH HAOIIOJCHNS,
JIeTIaTh BBIBOJBI IO pe3yJIbTaTaM SKCIIEPUMEHTA MTOCIIE MIPEABAPUTEILHOH PabOoTHI.

CnenoBats nmpaBuiiaM 6e30IacHOM paboTHI B Ta00PaTOPHUU IIPU UCIIOIH30BAaHUH XUMUYECKOH TTOCY Bl H
000pyI0BaHUs MO KOHTPOJIEM TI€Aarora.

[ IpoM3BOIUTE BBIYMCICHUS [0 XUMUYECKUM YPABHEHHUSIM.

OcHOBHbIe 3aKOHOMEPHOCTH BIMAIOIINE HA CKOPOCTh XUMHUYECKOM peakiuu. [loHsatre o
XMMUHECKUX peakuuii (44) FOMOTEHHBIX M TETEPOreHHBIX peakuusx. I[lonstue 06

06paTPIMLIX u HeO6paTI/IMI)IX XUMHUYECKUX  pPCaKIuax.

PpaBHOBECHUA. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHYCCKUX peaKL[I/Iﬁ o
PasHbIM OCHOBaHHUSM.*
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BBICTpanBaTh pa3BEPHYTHIC IICEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMAIIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIOJIB30BaTh H3YUCHHBIH OHATHHHBIN anmapaTr Kypca XUMUH
rocJje IpeIBapUTEIIbHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Vcrionp30BaTh MpH BEINIOIHEHUH YY€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENHCKON IESITETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJAEPKaHUsI, CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUH C TI€1aroroM

9 KUIIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,eATENbHOCTU
obyuarowmxca

Pazaen 1. BemecTBo 1 xXUuMU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

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

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

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

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mogenu KpUCTa/IM4eCKUX PelIETOK HeOpraHU4ecKUx
BelleCTB.

2. KopotkoneprnonaHas 1 JIMHHOIEPHOAHAS (OPMBI
[Nepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padorta Ne§ «Peakunu HOHHOTO OOMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepHu30BaTh XMMHUYECKU e 3JIeMEHThI EPBBIX TPEX NePHUOJ0B, KaJIHs U KaJIbLUs 10 UX
noJioxxeHuto B [leprogndeckoii cucreme /l. Y. MeHzesieeBa ¢ 0IIOPOi Ha aITOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HEOPraHMYECKHe BellleCTBA U3YUYeHHBIX KJI1aCcCOB C ONOPOi Ha
cxeMy, TabJIMIy PacCTBOPUMOCTH.

OmnucbIBaTh 061LIKEe XMMUYEeCKHe CBOHCTBA BellleCTB Pa3/IMYHbIX KJIaCCOB, TOATBEPXKIATh
CBOMCTBA IpUMepaMH MOJIEKYJISIPHBIX ypaBHEHUH XMMHUYeCKHX PeaKIMi ¢ OTOpOH Ha CXeMy.

Omnpezie/isiTh BUJ XUMUYECKOH CBSI3U U THII KPUCTA/JINYECKON PEIIETKY BellleCTBa C ONOPOH Ha
CXeMy.

[IporHO3upoOBaTh CBOHCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHHsI 10CJIe NPeABapUTEIbHOTO
pasbopa.

BeicTpauBaTh pa3aBEéPHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOi Ha
HHPOpMaUIO U3 y4eGHUKA U CIPABOYHBIX MAaTepHaJIoB, IPAMOTHO HUCHO0JIb30BaTh U3y4eHHbIH
HNOHSITUHHBIN anmapar Kypca XUMHUH.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUN U B IPOLieCce UCCIeJ0BaTeIbCKOM
JLesITeJIbHOCTH Hay4YHO-MOMYJISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAaHMUsl, CIPABOYHbIe
MaTepHaJbl, pecypcbl MHTepHeTa [oJ, pyKOBOACTBOM NeAarora.

PackpbIBaTh CMBICI TEOPUH IEKTPOIUTHYCCKON auccormanii. OObsACHITh IPHINHBI

9JIEKTPOIPOBOHOCTH BOJAHBIX PACTBOPOB;

CocCTaBIsITh YpaBHEHHS JUCCOLMALNH KUCIIOT U IEN0YeH, IIOTHbIE U COKPAIICHHbIE XHMHIECKHE

YpaBHEHHA XUMHUYECKUX peakunﬁ HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX cOeAUHeHuA (24 1)

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

(44)

061mas XapaKTepUCTUKa rajoreHoB. 0cCO6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /I HUX
cTeneHU okucaeHus. CTpoeHUe U prU3UYeCKHe CBOHMCTBA
MPOCTHIX BENECTB — rajioreHoB. XUMHUYECKHe CBOMCTBA Ha
npuMepe xjopa (B3auMoieiCTBHE C MeTalJIaMH,
HeMeTaJl/IaMHU - BOJIOPOJIOM U KUCJIOPOI0M, *1esiodaMmu®).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONUCTBA,
*nosiyyeHve*, npruMeHeHue. KayecTBeHHbIE peaKkIiuy Ha
raJloreHU/I-uoHbl. */lefcTBUe XJI0pa U XJIOPOBOZOPO/Ia Ha
OpraHu3M 4YesioBeKa.* BaxkHeHIIMe XJIOpU/IbI U KX

OGBSICHSTD 061[e 3aKOHOMEPHOCTH B MK3MEHEHHH CBOMCTB HEMETAJ/LJIOB U X COeIUHEHUH B
npejiesiax MaJibIx IIEPUOIOB M TJIaBHBIX OArPYII [leproArnyecKoi CHCTEMbI XUMUYECKUX
3JIEMEHTOB C yYETOM CTPOEHHS UX aTOMOB C UCIT0/Ib30BaHUEM CXEMBI.

XapakTepu3oBaTb GpU3HUECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BENECTB rajioreHoB (Ha
MpHMepe XJI0pa) U CJI0XKHbIX BEIeCTB (XJI0POBO0OPO/a, XJI0PHA HATPHS), CITIOCOOBI UX
MoJIyYeHUs], IPUMEHEHNEe U 3HaYeHHe B IPUPO/IE U KU3HH YeJI0OBeKa [ocie
CTPYKTYPUPOBaHUS MaTepHasa.

OnpezensiTh raJOreHu/[-HOHbI B paCTBOPE C UCIOJIb30BaHWEM Tab Kbl "XapaKTepHbie
peaKIuy Ha aHUOHBI".

[1aHUPOBATD U OCYLIECTBJISATh Ha MPAKTHKE XUMHYECKHEe 3KCIIEPUMEHThI, TPOBOJUTD
HaGJII0/IEHHS, [Ie/1aTh BBIBOZbI [0 pe3yJ/ibTaTaM 3KCIIEpUMEHTa M0CJIe IpeABapUTEIbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuseomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U NPaKTU4YecKHe PaGoThbl
JlaGopaTOPHBIN OMBIT:

Pacno3snaBaHue x/10pu/-HOHOB.

paboThL.

CyieioBaTh MpaBU/IaM 6e30MacHOM paGOoThI B 1aG0PATOPHUH HPHU UCIO/Ib30BAHUH XUMUY€ECKON
HOCYZbl ¥ 060PYA0BaHHS [0/, PYKOBOACTBOM Ieiarora.

BeicTpauBaTh pa3BEépHYThle IUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOi Ha MHOpPMALHIO U3
y4eGHUKA U CIIPAaBOYHBIX MaTePHAJIOB, FPAMOTHO HCI0JIb30BaTh U3y4YeHHbIH MOHATUHHBIHA
anmnapat Kypca XHUMHH.

Hcnosib30BaTh IPY BINOJHEHUH YYeGHbIX 3aJaHUN U B IPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-MOMYJISIPHYIO0 JIMTEPATypPy XUMUYECKOTO COJlepPXKaHMUsl, CIPABOYHbIe
MaTepHaJbl, pecypchl HHTepHeTa

Tema 4. O61as
XapaKTepUCTUKA
XHMHUYECKHUX 3/1eEMEeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 1)

061as XxapaKTepUCTHKA 3J1eMeHTOB VIA-rpynmnsl.
OCo6EeHHOCTH CTPOEHUST AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble AJisl HUX CTeNeHU OKucaeHus. CTpoeHue U
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPO/A U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMMHYeCKHe CBOHCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJIbHBIE). OKCH/BI CephI KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KHCJI0Ta, pU3NUecKUe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTES
KJ1acca KUCJIOT U creljiuyecKkue), IpUMeHeHHe.
CepHUCTast KUCJIOTA.

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

Haxoxx/ieHue cephl U e€é coeJUHEHUH B IPUPO/Ie.
*XUMHUYecKoe 3arpsi3HeHHe OKpYKaloLlel cpesbl
COeIUHEHUSIMU Cepbl (KUCJIOTHBIE JJOX/H, 3arpsi3HeHHE
BO3/IyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeoTBpaIleHus.*

JleMoHCTpauumn

Kossekiuu (BuZieoMaTepHasbl): cepa U eé coeJUHeHUsI.
O6yriBaHUe caxapa HoJ JAeicTBueM
KOHueHTpHpOBaHHOﬁ CepHOﬁ KHUCJIOTHI.

JlaopaTopHbie U IPaKTHYeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEPHON KUCIOThI €
LIMHKOM. Bbruncienus

10 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 UxX
coeHEeHUH
C y4€TOM CTPOEHHUS UX aTOMOB C ONIOPOH Ha cxeMy "Vi3MeHeHUe paZiMycoB B IoArpynnax’.
XapakTepu3oBaTbh pUsnvYecKre
Y XUMHYeCcKHe CBOWCTBA IPOCTOrO0 BelleCTBA Cephl U eé coeJuHEHUH (CepoBOL0POAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aTOB), COCOGHI UX NOJIyYeHHs, IPUMEHEeHe U 3HaYeHHe
B IIPUPO/Ie U )KU3HU YeJIOBEKa C ONIOPOM Ha CXEMY U IJIaH.

OnpefiensiTh HaIM4YKMeE Cy/bGaT-UOHOB B PacTBODE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKHX P06JIeM, CBSI3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJjie CTPYKTYPHUPOBAHUS MaTepuraJa.

[I1aHUPOBATh U OCYILECTB/IATH HA TPAKTHKE XUMHUYECKHUE 3KCIIEPUMEHTBI, TPOBOJUTD
HabJII0/IeHU, J1e1aTh BBIBOZBI 10 pe3y/IbTaTaM IKCIepUMEHTa.

CiefoBaTh paBUJiaM 6e30MacHOM paboThl B 1a60paTOPUKM P UCIO0JIb30BAaHUU XUMHUYECKOMN
nocyZpl ¥ 060pyj0BaHMs M0/, PYKOBOJCTBOM IleJjarora.

[Ipou3BOAUTb BBIYUCIEHUS 10 XMMUYECKUM YPABHEHUSIM 10 a/IFOPUTMY.

Hcnonb30BaTh NpU BHIIOJHEHUH Y4eOHbIX 33JdaHUH TEKCThI y4eOGHHKA, CTIPAaBOYHbIE
MaTepuasbl (IleprosuyecKyro cuCTeMY XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabauLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMUYECKHUH PsiJi HAaNpshHKeHUH
MeTaJJoB).

Hcnosib30BaTh NPH BbINOJIHEHUH Yie6-

HBIX 33/IaHHH U B IIPOLECCE UCCIEA0BATENBCKOH eATeIbHOCTH HAyYHO-TIONYISIPHYIO0 JIUTEPATYPY

XHMUYECKOI'0 COZlep KaHus, ClIpaBOYHbIE MaTepUaJIbl, pecypchl MHTEpHeTa

H0CJIe KOHCYJIbTAlMH C [IeJarorom
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Tema 5. O61as
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
0Oco6eHHOCTH CTPOEHHS aTOMOB 3THX 3/IEMEHTOB,
XapaKTepHbIe JI/Is1 HUX CTeNeHH OKUC/IeHUs.

A3oT, pacnpocTpaHeHHe B NpUpoAe, PU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aUMOAeCcTBYe C MeTa/lJIaMHU U
HeMeTaJl/IaMM - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AmMHaK, ero ¢pusnyecKue U XMMUYeCcKHe CBOHCTBA
(okucIEeHHE, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOPA),
*nosiyyeHue* ¥ npuMeHeHue. Coi aMMOHUSA, UX
dusnyecKkre U XMMHYeCKHe CBOMCTBa (pasJioxeHue,
B3aHUMO/IEHCTBHE CO 11|eJI09aMHU), IPUMEHEHHE.
KauecTBeHHast peakiysi HAa MOHBI AMMOHHS.

A30THas KMCJI0Ta, eé Gu3nyecKre U XMMHUYeCKHe CBOMCTBA
(o61iue Kak MpeACcTaBUTEINS K1acca KUCIOT U
cnenuduryeckue). A3oTHCTas KUCI0Ta. Microsb3oBaHue
HUTPATOB U COJIed aMMOHHSA B KaueCTBE MUHEepaIbHBIX
yA06pEeHUH.

*XuMHYecKoe 3arpsi3HeHNe OKpY»Kalolel cpeJibl
coeJMHEHUSIMU a30Ta (KMCJIOTHBIE JJOX/AH, 3arpsi3HEHUE
BO3/IyXa, I0YBBI U BOA0EMOB).*

®docdop, *annotTponuslie Mogudukanuu pochopa*,
dusnYecKre U XMMHYeCKHe CBONCTBA (B3aUMOJeNCTBHeE C
MeTa/UIaMM, HeMeTa/lllaMH, *KOHIeHTPUPOBAaHHOH
a30THOU U CepHOU KUCIO0TaMHU).*

Okcup pocoopa(V) u pocoopnas kucaora, dusudeckue U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha docdaT-HOHBIL.

Hcnosnbp3oBanue pocdaToB B KauecTBe MUHEPAJBHBIX
yA00peHU. 3arpsi3HeHHe IPUPOHBIX BOJOEMOB
docoaramu. /JleMoOHCTpaL U

Kosneknuu: pocdop u Ux coeiUHEHUS.
B3auMopelicTBMe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeJibI0.

JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
JlabopaTopHbIE ONBITHI:

1. BsauMoelicTBHE CoJIe aMMOHMS C IET0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMu a30THBIX U G0ocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUEe aMMHUaKa, U3y4YeHUe ero CBOUCTB.

Buruuciaenus

O6BsACHATD 06LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3/1eMeHTOB VA-Irpynmbl U UX
COe/INHEHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BellleCTB a30Ta U pocdopa 1
WX COeIMHEHMH (aMMHaKa, cosiel aMMOHUS, a30THOW KUCJIOTBI, HUTPATOB, OKCHJA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs, IPUMEHEHUE U
3Ha4YeHMe B IPUPOJe U )KU3HH YesI0BeKa C UCII0Ib30BAHUEM CXEMBI.

Onpezie/siTh MOHBI aMMOHMSA U GochaT-UOHBI B pacCTBOPE C UCII0JIb30BaHUEM TaG IHLbI
"XapakTepHble peaKI[i{ Ha KATUOHBI U aHUOHBI".

O6BACHATD CYIHOCTb 9KOJIOIMYECKHX TPO6JIeM, CBSI3aHHBIX C HAX0XK/JeHHeM CoeiMHEHUH
azota u pocdopa B OKpyKalollel cpejie.

[11aHUPOBATD U OCYLIECTB/IATH HA IPAKTHUKE XUMUYECKHEe 3KCIIePUMEHTDI, TPOBOJUTD
HaGJII0/IeHUs, [le]IaTh BIBOZAbI [0 pe3y/IbTaTaM 3KCIepU-MeHTa.

CyieoBaTh MpaBusIaM 6e30macHON paGoTh! B 1a60PaTOPUY MPU UCHOIb30BaHUH XMMUYECKON
HOCY /bl ¥ 060PyJOBAHUSI.

[Ipou3BOAUTD BEIYUC/IEHHUS 10 XUMUYECKUM YPABHEHHUSM.

Hcnosib30BaTh PH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI y4e6HHUKA, CIPAaBOYHbIE
MaTepuaJbl (IepUOJUYECKYI0 CUCTEMY XUMHUUYECKUX 3/1eMeHTOB JI. U. MeHeneeBa, TabauLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJE, 3JIEKTPOXUMUYECKUH PsiJ HANpshKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPH BEINOJHEHUH YYeGHbIX 3aJaHUN U B IPOLIeCCe UCCIe0BaTeIbCKOM
JlesITeJIbHOCTH HayYHO-MOMYJ/ISIPHYIO JINTEPATYPY XUMUYECKOTO COZLePXKaHMs], CTPABOYHbIe
MaTepHaJbl, pecypcbl MHTepHeTa nocsie KOHCYJIbTalUU C eAarorom
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— I10 YPAaBHEHHUAM XMMUYECKUX peaKLlI/Iﬁ

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

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriiepog, aysuioTponHble MoauduKanuu (rpadur, anmas),
pacnpocTpaHeHue B IpUpoJie, dusndeckre U XUMUYECKHE
cBoHcTBa. Aicop6uus. Kpyrosopor yryepoja B npupoze.
Oxcupbl yriepoja, ux Gusndeckre U XMMUYeCKHe
CBOHCTBA (B3aUMOZeHCcTBHE C MeTa/yIaM{, HeMeTaJ/lJIaMHy,
*KOHLeHTPUPOBAHHOU a30THOW U CEPHOU KUCI0TaMHu)*,
WX JIeHCTBUE Ha )KMBble OPraHU3Mbl, *noydeHue*

Y IpUMeHeHue. *JK0oJI0rHYecKre Npo6JeMbl, CBsI3aHHbIE C
okcugoM yriaepoga(lV); runoresa rio6anbHOTo
NOTeIJIEHUs] KJIMMATa; TapHUKOBLIN 3pdeKT.*

YroJsibHas KUCJIOTA U €€ COJY, UX PU3NYeCcKHUe U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakijus Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sHcTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKrle CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIaMU U HEMeTaJl/IaMH),
*MoJlyyeHre U IpUMEHEHUE B 3JIeKTPOHUKe.*
*CoenuHeHUs1 KpeMHUS B pupoje. 061ue
npejcTaBieHus 06 okcue kpeMHHUsA(IV) 1 KpeMHHEBOU
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHe, IPOMBILIJIEHHOCTH. Bax-Helmne
CTPOUTEJIbHbIE MaTepHaJbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJ1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOoHCcTpanuu

Mogeu KpUCTa//IMYeCKUX pell&éToK a/iMasa, rpaduTa,
MoJIeKyJibl QyJiepeHa.

Anicop61yisi pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrJiém. [IpoTuBoras.

Buseomartepuasbl: CUIMKATHAS NPOMBIIJIEHHOCTbD.
Mojies1u MOJIeKyJ1 OpraHUYeCKUX BeLeCTB.
JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTopHbI# onbIT: KauecTBeHHas peakuys Ha
Kap6oHaT-HOH. [IpakTHYecKre paboThl:

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

Ne 12. PewteHure aKcliepMMeHTaIbHbBIX 33/ja4 110 TeMe
«HemeTasibi».

BbluucieHus 1o YPaBHEHHUAM XUMHUYECKHUX peaKHI/Iﬁ
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMUYECKHE CBOMCTBA NPOCTHIX BELECTB YI/Ieposa U
KPEeMHHS U UX COeJUHEeHUH (OKCUOB yTrJIepo/a, yroJbHOH KUCI0ThI, Kap6OHATOB, OKCH/A
KPeMHHs1, KpeMHHUEeBOH KHCJIOTbI, CHJIMKATOB), CIOCOOBI X MOJy4YeHHUs], IPUMEHEHHE
Y 3Ha4YeHMe B IPUPOJie U HU3HHU YeJI0BeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpE.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C HAX0XKJeHUEM YIJIEKUCIIOTO0 ra3a
B OKpy»alolel cpefie.

[I1aHMpPOBATh U OCYILECTBI/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,

[IpoBOAUTH HAGJIIO/I€HUS, [le/1aTh BBIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMEeHTa Iocie
npeJiBapUTeNIbHOU paboThI.

CnenoBaThb npaBu/iaM 6e30nacHoi paboTel B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyJ0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3JIEKTPOXUMUYECKUH Psifi HANPSHDKeHUH
METAJIJIOB) MOCJIe KOHCY/IbTALMH C IelaroroM.

Hcnonb30BaTh NPY BHINOJHEHUH Y4eOHbIX 33JaHUH U B IIPOIlecce UCC/Ie0BATENIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




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

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

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
METaJI/IOB Ha OCHOBAaHUU UX IIOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHieneeBa U cTpoeHUs aToMOB. CTpoeHue
MeTaJUIoB. MeTal/IndecKast CBA3b U MeTa/lInyecKas
KpUCTa/UIMYecKas peléTKa. JJIeKTPOXUMHUYECKUH psag,
HanpsbKeHUH MeTas10B. PU3nyecKre U XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/IeeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611Ke Croco6bl MOTydYeHust
MeTaJI0B.*

*[ToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
MPOMBIIIJIEHHOCTH.*

JeMoOHCTpauumn

O3HakoMJIeHHe ¢ 06pa3laMu MeTaJLJIOB U CILJIABOB, UX
$U3UYeCKUMU CBOICTBaMHU.

Mojes1i KpUCTAJINYECKHX PELIETOK METAJJIOB.
Bugeomarepuasbl: KOppO3Us METAJLIOB.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB MEeTaJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKIiy MeTaslla C KHCI0TOH OT
NPUPOABI MeTaslIa.

BbruucieHust
10 ypaBHEHUSIM XMMUYECKHX peaKUil.

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHH ¥ IPUMEHSATh 3TH HOHSTHS NPU ONMCAaHUU CBOHCTB
BellleCTB U UX HPeBpalleHUH.

O6'BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB 3/1eMEHTOB-METAIJIOB U UX
COe/INHEHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapaKkTepHu30BaTh CTPOEHHE METALIOB, 061re GrU3nyecKre U XUMUYeCKHe CBOMCTBA MeTaJJIOB.

XapakTepu30BaTh 06LIMe CIOCOGHI TOJTYyYEHHsT METAJLJIOB IIOC/IE CTPYKTYPUPOBAHHUS
MaTepHaJa.

CyieoBaTh MpaBUsIaM 6e30macHON paGoTh! B 1a60PaTOPHUHU MPU UCHOIb30BaHUH XMMUYECKON
HOCY /bl ¥ 060PyJOBAHUSI.

[Ipou3BOAUTD BEIYUC/IEHHUS 10 XUMUYECKUM YPABHEHUSM.

Hcnosib30BaTh PH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTepuaJbl ([leprosUvecKyto CHCTEMY XUMHUYECKUX 3jieMeHTOoB /[l U. MeHeeeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJE, 3JIEKTPOXUMUYECKUH PsiJ HANpshKeHUH
MeTaJlJIoB).

Hcnosib30BaTh U BINOJIHEHUH YYeGHbIX 3aJaHUN U B IPOLieCce UCCIe0BATeNbCKON
JLesITeJIbHOCTH Hay4YHO-MOMYJISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAaHMUsl, CIPABOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa ocsie npeBapUTeNbHOM KOHCYIbTALUH C IearoroM

Tema 8. BaxkHel1Iue
MeTaJLJIbl U UX COeIMHEeHM A
(164)

[llesiounble MeTasbl. [losoxxeHue B [lepuoaryeckoit
cUcTeMe XUMU4YeCcKuX 3jieMeHToB /. U. MeHies1eeBa,
CTpoeHHe aTOMOB. Haxox/jeHue B IpUpo/Ie.
dusnyeckre U XUMHUYECKHE CBOUCTBA (Ha MpuUMepe

HaTpUud U KaJII/IH). OKCI/IAbI U TUAPOKCHUAbI HATPHUA U KAJIHUA.

[IprMeHeHMe 1eJI0YHBIX METAJVIOB U UX COeTUHEHUH.
[[les104HO3€EMeIbHbIE METa/LJIbl MAarHUM M KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKux 3jieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupo/jie. Pusnyeckre U XMMHUYECKHE CBOUCTBA.
BaxkHel e coeIMHEHUS KaJablKsA (OKCHJI, THIPOKCU/,
coJn). *XKécTkocTb BOAbI M CIOCO6BI €€ ycTpaHeHus.*

OG6BSCHATH 001IKie 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-METAJIJIOB B IPyIINax U
UX COeJIMHEHUN C y4ETOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaTb GU3NYECKHE U XNMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB META/IJIOB U UX
coeIMHEHUH (OKCH/IOB, THAPOKCUJIOB, COJIEH) C OTIOPOI HA CXeMY, CIIOCOGBI UX MOJIyYeHHs,
MpHYMeHeHHe U 3HaYeHHUe B TPUPO/Ie U YKU3HH YesI0BeKa.

Pacno3HaBaThb € HOMOIIbIO KAYECTBEHHBIX PeaKIMi HOHbI MeTaJIOB (MarHus, aJIlOMUHMS, IIUHKA,
KeJsie3a, MeJi1) C UCII0JIb30BaHKeM TabJ uIbl "XapaKTepHble peaKI[uy Ha KAaTHOHBI".

[l1aHUPOBATH U OCYLIECTBJATH HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaOJII0/IeHYs], IeJ1aTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa.

CiepoBaTh MpaBUIaM 6€30NaCHOM PaboThI B IAG0PATOPUM TPH UCI0JIb30BAaHUU XUMUYECKOMN
MOCyZbI M 060py/JOBaHHUS.

[Ipou3BOAUTE BBIYUCAEHHUS [10 XKMUYECKUM YPAaBHEHHUSIM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
XUMHU4Yeckux aneMeHTOB /I. . MeHpesieeBa, cTpoeHue
atoMa. HaxoxxzaeHue B npupoge. Pusnyeckue u
XUMHUYeCKHe CBOHCTBA. AMPOTepHbIe CBOMCTBA OKCUAA U
TUJpOKCUAA.

Keneso. [Tonoxenue B [leproguyeckoit cucteme
XUMHUYecKux 3yeMeHTOB /l. . MeHpesieeBa, cTpoeHue
atoMa. HaxoxxzaeHue B npupoge. Pusnyeckue u
XUMUYecKkue cBorcTBa. OKCHU/bI, TUAPOKCUADBI U COJIH
xese3a(ll)

u xesie3a(lll): coctas, cBoKcTBa U nosyueHue.

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPHUS U KaJlUsl.
OkpauMBaHue MJaMeHU HOHAMHU KaJIbIIUs.
B3aumoieficTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Buseomarepuasibl: ropeHue XKeJjie3a B KUCJI0PO/JIE U XJIOPE.

JlaGopaTopHble ¥ PpaKTH4YeCcKHue paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIIOMUHUSA U €ro CIIJIaBOB.
AMdoTepHbIe CBONWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMy HAa MOHBI XkKeJle3a.

MKécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
[IpakTHYeckre paGoOThI:

Ne 10. PemreHne akcnieprMeHTa/IbHBIX 33/ja4 110 TeMe
«MeTaJsLibI».

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaKk Ui

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MUHPOPMALHMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTebCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYyanbHble XMMUYECKME NOHATUA 06 OopraHn4yecKkux selLecrteax, 10y

Tema 9. NepBoHayanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKunx BeLLecTBax

O6mue mpejcTaBJeHUs 06 OCOGEHHOCTSAX COCTaBa M
CTPOEHHs] ~ OpPraHMYeCKHX  COeJMHEHUH  yrJepoja.
[lepBoHaYa/ibHbIE MOHATHsI 06 OpraHUYECKHUX BellecTBax
KaK O COeJUHEHHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Ux
cocTaB M XUMHYecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemecTB.* [loHATHE O GHOJOTUYECKH
BAKHBIX Bell|eCTBaX: XKUpaX, OesiKax, yrjeBojax — M HX
poJM B KHU3HM 4YeJsioBeKa. *MaTepuasbHOe €JUHCTBO

O6BsACHATh NPUYIHUHBI MHOI‘OOﬁpaBI/IH BeleCTB, WJIJINCTPUPOBATH B3AUMOCBA3b
HEOpraHU4eCKHx COEAI/IHeHI/Iﬁ yrjepoa U OpraHu4eCKHux BeleCcTB 1o PyKOBOACTBOM
yquTeJid.

O6BsACHATD yCJ10BuUA 6€30MacHOT0 UCI0JIb30BaHUS BeleCTB U XUMHWYECKUX peaKl{I/Iﬁ B 6bITy.

XapaKTepHBOBaTb POJIb XUMHUHU B PA3JINIHBIX cd)epax AeATeJIbHOCTHU mo;[eﬁ, OCHOBHbI€E
BeleCTBa U MaTepuaJibl, IpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' 0 Y€JIOBEKaA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[Ipupo/iHble HCTOYHUKH YTJIEBOLOPOLOB (YToJb,
HNPUPOAHBIN r'a3, HePTh), NPOAYKTHI UX epepabOoTKH, UX
POJIb B GBITY Y IPOMBIILLJIEHHOCTH.

Paspeu 4. O600menne matepuana mno Kypey «Heoprannaeckas xumusi» (4 1)

Tema 10. XumMus 1 oOkpyKaromas
cpena, 1

HoBble MaTepuasbl ¥ TeXHOJIOTMU. BelecTBa 1
MaTepHasibl B IOBCEJHEBHOM )KMU3HH YesloBeKa. XUMUA U
3n0poBbe. be3onacHoe HcnoJIb30BaHKE BelECTB

Y XUMUYeCKHX peaKLUi B ObITY.

OCHOBBI 9K0JIOTMYECKOH IPaMOTHOCTH. XUMHYECKOe
3arpsi3HeHHe OKpy»XKatoleil cpefpl (IpesiesibHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX TPo6.JieM

060611eHNEe MaTepHaJa o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHIE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMus»

XapaKTepu3oBaTb POJIb XMMHUH B Pa3JIMYHbIX chepax AesTeJbHOCTH JIIo/el, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOTO YeJI0BeKa.

. O0'bAACHATD YC/I0BUsI 6€30M1aCHOI0 KCI0JIb30BaHMs BEIeCTB U XUMUYEeCKUX PeaKLUi B ObITY

AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIMIO O BJAUSHUU HIPOMBILIJIEHHOCTH,
CeJIbCKOT0 X031 CTBa, TPAHCIOPTA U Jp. HA COCTOSIHUE OKpY»KalollleH cpeJbl.

YMeTb oKka3bIBaTh NePBYIO IOMOLLb IPY XUMHUYECKHX 0K0raX U OTPaBJIEHHUSX.

[IpyHUMATB yyacTHe B 00CYK/JeHUHU NPo6JIeM XMMUYECKOHM U 9KOJIOrMYeCKOM HanpaB/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULHUIO 110 TPo6JieMe U ITpe/ijlaraTb BO3MOXKHbIE ITyTH eé
pelleHHUsAC ONopol Ha UHPOPMALIMIO U3 yYeOHUKA U ClIpaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

HpI/I pa3pa60TKe pa60‘{e171 nporpaMMbl B TE€MAaTH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh Y4TE€Hbl BO3MOXHOCTH HCIIOJIb3OBAHUA 3JIEKTPOHHBIX (I.(H(l)pOBbIX)
06pa3OBaTeﬂbeIX pecypcCoB, ABJIAIMNXCA y‘-le6HO-MeTO,Z[I/I‘-IECKI/IMI/I MaTepuajlaMu (MyJ'IbTI/IMeﬂI/II‘/’IHbIe MMporpamMmmbl, 3JIEKTPOHHbIE y‘-Ie6HI/IKI/I W 3aIa9YHUKH, 3JIEKTPOHHbIE
6H6J’IHOT€KI/I, BUPTYyaJIbHbIE JIaGOpaTOpI/II/I, HUT'pOBbI€ MPOrpaMMbIl, KOJJIEKIIUU I.lI/I(l)pOBI:IX 06pa3OBaTeanbe pecprOB), HCIIOJIb3yeMbIMHU AJIA 06y‘{eHI/IH U BOCIIMTAHHUA
Pa3JIMYHbIX I'PYIIIT HOJIbBOBaTeHeﬁ, npeacTaBJeHHBIMHA B 3JIEKTPOHHOM (L[I/ICl)pOBOM) BU/Je U peaJIM3yIOIIUMH JUAAKTHIE€CKHE BO3MOXHOCTHU I’IKT, coAepKaHue KOTOPbIX
COOTBETCTBYET 3dKOHOAATEJ/ILCTBY 06 06p330BaHI/II/I.
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